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Australia $1.28
New Zealand $1.30
Malaysia $4.50
IR £1.07 (inc. VAT)
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MAIL ORDER

THE EASY WAY —THE BREDHURST WAY
TO ORDER ANY OF THE ITEMS LISTED BELOW re ‘ rS
SIMPLY WRITE ENCLOSING A CHEQUE OR PHONE

AND QUOTE YOUR CREDIT CARD NO. e[ecl‘ronics

—WE DO THE REST!

Ts 7730 MICROWAVE MODULES
MMT144/28 2M Transverter for HF Rig 99.00 160-10m 9 Band Transceiver 885.00
MMT432/285  70cm Transverter for HF Rig 149.00 All Band AT.U. 135.00
e MMT432/144R 70cm Transverter for 2M Rig 184.00 External Speaker 3 31.00
MMT70/28  4M Transverter for HF Rig 115.00 190-10m3 Dend Trahscatver (EM): 53000
MMT70/144  4M Transverter for 2M Rig 115.00 S0 Sand Vrnscalver 865.00
MMT1296/144 23cm Transverterfor 2M Rig ~ 184.00 DC/DE Power Pack 4355 (1.50)
MML144/25  2M 25W Linear Amp (3W UP) 59.00 Cooling Fan for 1012/2D 13.80 (0.75)
MML144/40 2M 40W Linear Amp (10W I/P) 77.00 8 Band Transceiver 200W Pep 569.00 (—)
MML144/1005 2M 100W Linear Amp {(10W I/P) 129.00 8 Band Transceiver 20W pep 48500 (—)
MML432/20  70cm 20W Linear Amp (3W I/P)  77.00 Matching Power Supply 125.00 (5.00)
MML432/50 70ecm/50W Linear Amp 119.00 Transverter — 2M 198.00 [—)
£ Carr JMML432/100  70cm 10/100W Linear Amp 228.64 Dsgllal‘\" F.0. 186.00 (—)
160-10m Transceiver 9 Bands 694.00 (—)fMM2000 RTTY to TV Converter 169.00 Matching A.T.U/Power Meter 85.00 (1.00
Digital V.F.0. with Memories 215.00 (2.00)|MM4000 ATTY Transceiver 263.00 i e O atio 07 o9 1501
Ail Band ATU/Power Meter 119.00 (2.00)|MMC50/28  6M Converter to HF Rig 27.90 FRGT Matfle Molnting Bracketior 0 1
3 ge Receiver 189.00 —1
External Speaker Unit 34.96 (1.50)jMMC70/28 4M Converter to HF Rig 27.90 FRG7700 200KHz-30MHz Gen. Coverage
Dig. Frequency Remote Controller 179.00 (1.50)|MMC144/28  2M Converter to HF Rig 27.90 ) Receiver 329.00 [(—)
YKBBC  500Mz CW Filter 29.60 (0.50)|MMC432/285 70cm Converter to HF Rig 34.90 FRG7700M  As above but with Memories 409.00 (—]
YKBBCN 270Hz CW Filter 32.66 (0.50)MMC432/1445 70cm Converter to 2M Rig 34.90 FRT7700 Antenna Tuning Unit 37.00 (1.00)
TS1305 B Band 200W Pep Transceiver 525.00 (—)JMMC435/600 70cm ATV Converter 27.90 FT208R 2M FM Synthesised Handheld 209.00 [(—)
TS130V 8 Band 20W Pep Transcaeiver 445.00 (—)JMMK1296/144 23cm Converter to 2M Rig 59.80 FT290R 2M Portable Synthesised
VFO120 External V.F.0. 85.00 (1.50) JMMDO50/500 S00MHz Dig. Frequency Meter 69,00 Multi-mode 249.00  (—)
TL120  200W Pep Linear for TS120V 144.00 {1.50)|[MMD600P  600MHz Prescaler 23.00 70cm FM Synthesised Handheld 21300
MB100  Mobile Mount for TS130/120 17.00 (1.50) |MMDP1 Frequency Counter Probe 11.50 Bass Trck'e haige sz 130
SP120  Base Station External Speaker 23.00 (1.50)jMMA28 10M Preamp 14.95 Caf: a?:t 'rm-'Jd:cha %m 8.00 (0.75)
AT130  100W Antenna Tuner 79.00 (1.50)IMMA144Y 2M RF Switched Preamp 34.90 Battery Sleeve for usewith NC7/8 3.05 (0.50)
PS20 AC Power Supply - TS130V 49.45 (2.50)MMF144 2M Band Pass Filter 9.90 Spare Battery Pack 17.25 (0.75)
PS30 AC Power Supply - TS130S 88.50 (5.00) |MMF432 70cm Band Pass Filter 9.90 12V DC Adaptor 13.40 (0.75)
MAS 5 Band Maobile Aerial System 86.00 (5.00)§MMS1 The Morse Talker 115.00 [(—If§FT480R 2M Synthesised Multimode 373.00 [—
MC50 Dual Impeadance Desk Microphone 25.76 (1.50) FT780R 70cm Synthesised Multimode
MC355  Fist Microphone 50K ohm IMP 13.80 (0.75) D.ﬂTONG PRODUCTS {1.6MHz Shift} 459.00
MC30S  Fist Microphone 500 ohm IMP 13.80 (0.75) Gen. Coverage Converter HF on 2M Rig 120.76 (—) Matching 230V AC Power Supply 63.00
LF304  HF Low Pass Filter kW 17.90 (0.75) gtf garv Low FrquueRt‘-\:f Canraner E? %2 {-—;
TRIDOO 2M Synthesised Multimode 37.00 (—) FIILIBTICY /Ao Al oe i ™
BO9 Base Plinth for TR9000 34,90 (1.50)f FL2 Multi-mode Audio Filter 89.70  {—) (RS- M P'-.r:ahﬁﬁaﬂrﬁz.'fi\i‘:.ﬁg w
TR7800 2M Synthesised FM Mobile 25W 284.00 (—) ASP/B  Auto RF Speech Cluppar{Tnu Plus 7935 (—) L M Hinod e 249.00 (—)
; ) ASP/A  Auto RF Speech Clippers (Yaesu Plug) 7936  |(—) SUhoos i
TR7730  2M Synthesised FM Compact Mabile Clipg
D75 Manually controll F Speech Clipper 56.356 (—| 3 .
25W 247.00 |—I) RFC/M  RF Speech Clipper Module 26.45 (|—) | MMB11 Maobile Mounting Bracket 20.70 (1.00)
TR2300 2M Synthesised FM Portable 166.00 |(—I} D70 Morsa Tutor 49.45 (—) | csc Soft Carrying Case 3.45 (0.75)
VB2300 10W Amplifier for TR2300 58.00 (1.50)8 AD270 Indoor Active Dipole Antenna 3795 {—) I NCIIC 240V AC Trickle Charger 8.05 (0.75)
me2 Mobila Mount for TR2300 17.71 (1.50)] AD370 Outdoor Active Dipole Antenna 51.75 |—) § FL2010 Matching 10W Linear B4.40 (1.20}
RA1 Flexible Rubber Antenna for TR2300 6.90 (0.50)F MPU1  Mains Power Unit 6.90 (—) | Nicads 2.2 AMP HR Nicads Each 250 (—)
TR2400 2M FM Synthesised Handheld “198.00 [—) . FL2100Z 160-10m 1200 Watt Linear 425.00 (5.00)
SMC24  External Speaker/Microphone for 2400 13.80 (1.00) P g FFE01DX H.F. Low Pass Filter 1kW 23.00 (0.75)
M Base Stand and Quick Charger 45.00 (1.50) FSP1 Mobile External Speaker 8 ohm 6W 9.95 (0.75)
BCS 12V Quick Charger 18.40 (1.00) YH55 Headphones 8 ohm 10.00 (0.75)
sc3 Soft Carrying Case Plus Belt Hook 11.50 (0.50) YH77 Lightweight Headphones B ohm 10.00 (0.75)
PB24 Spare Battery Pack and Charger Lead  15.87 (0.75) QTR24D ‘Waorld Clock (Quartz) 28.00 (0.75)
TRB400 70cm FM Synthesised Mobile YM244 Speaker/Mic 207/208/708 16.85 (0.75)
Transceiver 33400 (—) YD148 Stand Microphone Dual IMP
PS10 Base Station Power Supply for 8400 64.00 (2.00) 4 Pin Plug 21.00 (1.50)
TRO500 70cm Synthesised Multimode 44300 (—) YM34 As 148 but 8 Pin Plug 21.45 (1.50)
R1000  Synthesised 200KHz-30MHz YMm3a As 34 but up/down Scan Buttons 24.90 (1.50)
Racoiver 29103 f= FDK VHF/UHF EQUIPMENT
SEIOO gflﬂ"'s Pkt il gg-g . (1.50) Moase EQUIPMENT Multi 700EX  2M FM Synthesised 25W Mobile 198.00  {—]
Hclg.  Ulaital Statios Wdd Time Cleck 80 11.50 I mK70 Squseze Paddle 10.50 (0.501] Multi 7S0E  2M Multimode Mobile 289.00 |—)
HSS Deluxe Headphones 21.85 [0.75) HK?O? Up/Down Key 10.50 (0.5018 Expander 70cm Transverter for M7 50E 219.00 (—)
HS4 Economy Headphones 10.35 (0.75)HK704 Deluxe U| Dwn Key 14.50 (0.50| P .
SP40  Mobile External Speaker 12.40 (1.50) |EKM1A Practise Oscillator 8.75 (0.50)] STANDARD VHF/UHF
EK121 Elbug 29,95 (0.50)f C78 70cm FM Portable 219.00 (—)
oM EK150. Mekding e Tonaoskor 1088 lo Sl 2878 10W boring ey 23900 i)
1 HE M i -r' 588, - actronic Keyer X —| ultimode Portable —_
O e A ey a0, ———— CPBSS 25W Matching Linear 79.50 (1.50)
P15 Power Supply for 7204 99.00 (3.00)f O X i as.95 (2.00| S8 Mobile Bracket 19.95 (1,00}
IC251E  2M Multimode Base Station 499.00 (— K Snpeo Ughtwsight 113" mast: 4498 2001] cLa Solt Carrying Cass 695 {0.75)
e Hirschman Fotor 49.95 (2.00)| c12/230 Charger 7.59 {0.75)
IC28E  2M Synthesised Compact 25W A 9 ‘
95028 Cntorulur (Med. VHF) 49,95 (2.00]
Mobile 259.00  (—)§ KR40ORC Kenpro — inc lower clamps 9995 (2.50)| DRAE POWER SUPPLIES
IC2Z90E  2M Multimode Mobile 366.00 (—)J KRBOORC Kenpro - inc lower clamps 139.95 (3.00) | All with Over-Volts - Current Limit and Thermal Protection
IC2E 2M FM Synthesised Handheld 169.00 (—) 4 AMP 2795 (1.50) 12 AMP  69.00 (2.00)
ICL1/2/3 Soft Cases 3.50 (0.50)| DESK MICROPHONES 6AMP  44.95 (2.00) 24 AMP 99,00 (3.00)
ICHM2  Speaker/Microphone 12.00 (0.75)§ SHURE 4440 Dual Impeadance 29,95 (1.50)
ICBC30 230V AC Base Charger and Hod 35.00 (1.50) ) SHURE 526T Mk || Power Microphone 39.95 (1.50}
ICBC25 230V AC Trickle Charger 4.25 (0.75) ADONIS AM502 Compression Mic 1 O/P 39.00 (—)
ICCP1  Car Charging Lead 3.20 (0.50)J ADONIS AME01 Compression Mic+Mater 1 O/P 49.00 (—)
ICBP2 6V Nicad Pack for IC2E 22.00 (1.00) ] ADONIS AM 802 Compression Mic+Meter 3 0/F  59.00 (—]
ICBP3 9V Nicad Pack for IC2E 17.70 (1.00)
ICBP4  Empty Case for 6xAA Nicads 5.80 (0.75) rgoﬂd};:n:zg‘; g!CHOPHONES 2095
11.5V Nicad P 30. 1. ip-on g =
IEDCT 12V Adaptor Pock for IC2€ 8.80 10.95) | ADONIS Al 202F Swan Nock +Up/Down Sutons 3000 (—
ead Band + n Buttons X —
IGMLY 10W Booster 49.00 (1.00)d 5 a1wA RMS40 Infra Red Link 45.00 (0.75

TV INTERFERENCE AIDS HAND MICROPHONES

Ferrite Rings 13" dia. per pair 0.80 (0.20) BT . 60O Fist Mic. 4.95 (0.50]

Toroid Filter TV Down Lead 2.00 (0.50) § Power Mic. Wide Impeadance 9.95 (0.75} swh - POWER METER

Low Pass Filter LP30 100W 3.95 (0.50) § TRIO MC30/35 600/50K IMP 13.80 (0.75) ) Model 110 H.F/2M Calibrated Power Reading 11.50 (0.50)

Trio Low Pass Filter LFI0A 1kwW 17.90 (0.75) | YAESU YETA/YDB46 600/50K IMP 5.75 (0.75) ) c\upos H.F/ZM Twin Meter 11.50 (0.50)

Yaesu Low Pass Filter FFS01DX 1kW 23.00 (0.75) | SHURE 201 High IMP. Quality Mic 14.50 (0.751 ) Vo4 2M/70 13.95 (0.50)

HPAA High Pass Filter TV Down Lead 595 (—IQTEST EQUIPMENT WELZ SP1EM H.F/2M 200W 29.00 (0.75)
Drae VHF Wavemater  130-450MHz 24.95 (—If} WELZ SP200 H.F2M

ANTENNA BITS FXI Wavemeter 250MHz MAX 28,00 (0.75)8 WELZ SP300 H.F/2M/70

H1-0 Balun 1:1 5kW pep [PL253 Fitting) 9.95 (0.75) DMB1 _ Trio Dip Meter 51.75 (0.75) 0 WELZ SP400 2M/70

T Piece Polyprop Dipole Centre 1.00 iﬂ.ig! MMDSE0Q/S500 Dig. Frequency meter (S00MHz) 69.00 (0.75 DAIWA SW110A H.F/2M

Ceramic Strain Insulators 0.40 (0.10) DAI E int

Small Egg Insulators 0.40 (010} co-AXIAL SWITCH DA eSS e o Srtee Paliters

Large Egg Insulators 0.50 (0.10)§ 5 Way Rotary (H.F.) 10.95 (0.50}

75 ohm Twin Feeder — Light Duty-Per Mater 0.16 (0.02) | 2 Way Diecast [V.H.F 10.00 {0.501

300 ohm Twin Feeder - Per Meter 0.14 (0.02) § 2 Way Toggle [V.H.F 6.50 {0.50}} pummy LOADS

URME7 Low Loss 50 ohm Coax-Per Meter 0.60 (0.20) DL30 PL258  30W MAX 5.00 (0.50)

U] T e (- B - I A28y
or state which require + R X 3

Fopaas aand. Sotal-poxtagn Indioatsd. Any. scess will_be 2M Thread for TR2300 or FT290R (state which) 4.50 (0.50] | DLEOO 0233  BOOW MAX 1858 (i

70cm BNC 4.50 (0.30] | DL1000 ~S0239  1000W MAX 39.95 (1.50)

MAIL ORDER All prices correct at time of going to press. RETAIL BARCLAYCARD
Mon-Sat. 9-12.30/1.30-5.30 BREDHURST ELE CTRONICS Mon-Sat. 9-12.30/1.30-5.30 VISA
HIGH STREET, HANDCROSS, WEST SUSSEX. TEL. 0444 400786 EUE

Goods normally despatched within 24 hrs. Max. 28 days.

www americanradiohistorv com
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UHF VHF

sos o CINSR0
£35.00 inc VAT

carr £1.50 1.8MHz - 60MHz

£32.50 inc VAT carr £1.50

The UL1000 is a new concept in receiving
station accessories and will help any keen
listener to improve the performance of his

TR9000 The exciting TR9000 2-metre all-mode transceiver
combining the convenience of FM with long distance SSB and CW
in a very compact, very affordable package. Because of its com-
pactness the TR8000 is ideal for mobile installation, add on its fixed
station, particularly in the difficult conditions station accessories and it becomes the obvious choice for your

existing in the medium wave band (500KHz- shack.

1.6MHz).
The UL1000 is a self-contained variable gain, I n SODD
tuned preamplifier suitable for use with

various aerial systems. A particular feature of . -
the UL1000 is the use of a high Q loop aerial £394.00 inc VAT. Securicor carr £4.50

for the 500KHz-1.6MHz band.

UL1000

£39.50 inc VAT Carriage £1.50

The TR9500, a 70cm multimode mobile giving SSB, FM and CW
operation in a compact rig based on the phenomenally successful 2
metre 9000. Combining the convenience of FM with the “DX
ability” of SSB on the 70cm band this is the rig all discerning VHF
and UHF amateurs have been waiting for.

TR 9500

£449.88 inc VAT. Securicor carr £4.50

A Moo
HONOR Carriage on meters £1.00
KRT100 £56.75 KRT200 £10.50 KRT500 £19.50

For those of you who enthuse over portable
SSB operation on the hills and mountains of
the UK, or wish to chat to the local lads whilst
seated by your fireside, then the Mizuho SB2X
2 metre SSB portable is the rig for you. One
watt output on the SSB frequencies 144.000
to 144.600 and the ability to listen to the
beacon frequencies from 144.800 to 145.000
(also transmit).

TR7800 Trio's remarkable TR7800 2-metre FM maobile transceiver

£165.00 inc VAT Carr £4.50 provides all the features you could desire for maximum operating
enjoyment. Frequency selection is easier than ever, and the rig in-

corporates new memory development for repeater shift, priority,

MIZUHO | Lo o~

£284.97 inc VAT. Securicor carr £4.50

HEAD OFFICE AND SERVICE CENTRE
Chesterfield Road, Matlock, Derbys. Tel. 0629 2817 or 2430.
Open Tuesday-Friday 9-5.30, Saturday 9-5.00. Closed for lunch 12.30-1.30.

For all that's best in ham radio, contact us at Matlock.
For full catalogues send 70p in stamps with your address. Mark enquiry PW.
Goods are normally despatched by return.

2 _ Practical Wireless, February 1982
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@ T R I O pacesetterin amateur radio

We've handled a lot of equipment in our time as radio amateurs but the
TSB30S really took us by storm. As you will hear if you listen on the air, it's
reputation is high all round the world. We think the TSB30S is exactly right for
the operator who has carefully considered all the features necessary for top
performance, put aside all the gimmickry and found the TS830S.

This rig offers you all band coverage; true frequency readout on all modes;
variable bandwidth and passband tuning; rugged, reliable 6146B valves in the
PA; top quality both in construction and design; and, above all, the Trio reputa-
tion for giving you the best equipment at a reasonable price. Thousands of hap-
py users worldwide will confirm that if you want total satisfaction, try the
TSB30S. Send for comprehensive details today.

TS 830S

£694.30 inc VAT Securicor Carriage £4.50

A recent addition to the Trio HF range, and proving amazingly popular is the
new TS530S. Designed as a “little brother” to the TS830S, the TS530 uses
the same PLL system, same RF boards, same readout system and many other
features of the 830 but without the variable bandwidth facility. You do, of
course, have the famous Trio L.F. shift system for dodging the QRM.

We really believe that the TS530S is the finest mid-price HF base station
transceiver on the market and we would like the opportunity to prove it to you.
Why not call us, or call in person to see and try out this super rig.

If you like to read lists of features, how about 160-10 metres including new
bands: passband tuning on all modes: 61468 PA tubes for low intermod: low
power tune up: digital readout shows true frequency at all times: VOX built in:

CW sidetone: speech processor: noise blanker: etc. etc.

TS 530S

£534.98 inc VAT Securicor Carriage £4.50

For the keen mobile/portable enthusiast, the "no-tune” solid state transceiver
has proved irresistible, and the Trio TS130S is probably the best of the bunch.
When the original TS120 was introduced, there were gasps of amazement at
Trio's achievement in making a first class HF rig in such a small size. With the
advent of the TS130S, the mobile rig really comes to maturity. Imagine an 8
band transceiver with digital readout, I.F. shift, vox, speech processor, single
conversion PLL derived transmitter and receiver, 100W output, red hot receiver
- and all in a package you can carry on the palm of one hand. It's really a
staggering thought.

The unquestioned excellence of Trio design and manufacture shows in every
aspect of the TS5130S — why not see it and try it for yourself.

TS 130S.VV

£525.09 inc VAT Securicor Carriage £4.50

The compact DFC230 Digital Freguency Controller provides maximum
efficiency and flexibility for mobile and fixed operation by combining a 20Hz
step digital VFO with 4 memories. ® 20Hz step digital VFO: @ Four
memories: Frequency can be transferred from VFO to memory or from
memory to VFO. @ Built-in digital display: Shows digital VFO or memory
frequency. @ Perfect for mobile installation. ® UP/DOWN manual scan:
Frequency can be shifted with UP/DOWN microphone (supplied with DFC-
230) or with FAST STEP switch on front panel. ® Cross-operation switch:
Allows split-frequency operation, with transceiver VFO on transmit and
DFC-230 (VFO or memory) on receive, or vice-versa. @ RIT (receiver in-
cremental tuning). ® RIT, VFO, and MEMO indicators: LEDs show functions
in operation. ® Compatibility with TS-8308S, TS-120S/V and TS-130S/V.

DFC 230

£179.86inc VAT Securicor carr. £4.50

LOWE IN LONDON

NOW OPEN, OUR EMPORIUM IN THE CITY
278 PENTONVILLE ROAD, LONDON N1 9NP [NO MAIL ORDERS]
THE EMPORIUM IS IN THE BASEMENT OF THE "HEPWORTHS'' SHOP

Practical Wireless, February 1982 3
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Buy direct from us,
get two years full

TheTiny Tiger!

IC25E.25W 2M FM Mobile.

= SFULL'S  gugp
3 icon

waiTE

Amazingly small, yet very sensitive.
Two VFO's, five memories, priority
channel, full duplex and reverse, LED
S-meter, 25KHz or 5KHz step tuning,
same multi-scanning functions as the
290 from mic or front panel. All in all the
best 2M FM mobile ICOM have ever
made.

IC290E. 2M Multimode Mobile.

10W RF output on SSB, CW and FM.
Standard and non-standard repeater
shifts. 5 memories and priority channel.
Memory scan and band scan, controlled
at front panel or microphone. Two
VFO's. LED S-meter. 25KHz and 1KHz
on FM - 1KHz and 100KHz tuning steps.
Instant rev-repeat.

IC24G.10W 2M FM Mobile.

This i1s the low-cost,
easy to use economy model. Full bank
— 80 channels at 25KHz spacing by easy
to use press button switches. 12V:KHz
spacing if required, and the same
reliable performance as the famous
IC240. Price £169.

4

1C202S5/402
3W 2M or 70cm.
SSB Portables.

These two have been around for a long
time and are well proven. SSB, CW and
side-tone. They come fitted with

144 — 144.4 (IC202S) and 432 — 432.4
(IC402). Battery or 12v operation.
Built-in antenna or socket for external
antenna.

IC2E£159-IC4E£199

I
«

www.americanradiohistorv.com

— Nearly everybody has an IC2E - the
most popular amateur transceiver in the
world — now there is the 70cm. version
which is every bit as good and takes the
same accessories. Check the features:
Fully Synthesized - Covering

144 —145.995 in 400 5KHz steps.
(430-439.999 4E).

Power Output — 1.5W with the 9v
rechargeable battery pack as supplied
— but lower or higher output available
with the optional 6v or 12v packs.

BNC Antenna Output Socket - 50
ohms for connecting to another antenna
or use the Rubber Duck supplied
(flexible a A whip — 4E)

Send/Battery Indicator - Lights
during transmit but when battery power
falls below 6v it does not light, indicating
the need for a recharge.

Frequency Selection - by
thumbwheel switches, indicating the
frequency. + 5KHz switch — adds 5KHz
lo the indicated frequency.

Duplex Simplex Switch - gives
simplex or plus 600KHz or minus
B600KHz transmit ( + 1.6MHz and listen
input on 4E).

Hi-Low Switch - reduces power
output from 1.5W to 150mW reducing
battery drain.

External Microphone Jack- If you
do not wish to use the built-in electret
condenser mic. an optional microphone/
speaker with PTT control can be used.
Useful for pocket operation.

External Speaker Jack - for
speaker or earphone. This little beauty is
supplied ready to go complete with
nicad battery pack, charger, rubber duck
A full range of accessories

in stock. £ p
ICMLI 10W mobile booster

for IC2E 49.00
BP5 11 volt battery pack 30.50
BP4 Empty battery case tor

for6 x AAcells 5.80
BP3 Standard battery pack 17.70
BP2 6 volt pack 22.00
BC30 Basechargerforabove  39.00
BC25 Mains charger as supplied 4.25
DCH 12 volt adapter pack 8.40
HM9 Speaker/microphone 12.00
CP1 Mobile charging lead 3.20
ICli2/3  cases 3.60

each

All prices include VAT

The IC4E is going to revolutionise 70cm!

Practical Wireless, February 1982



or our agents and
warranty on all
uipment.

ICOM produce the
complete HF line-up!

IC730.100W HF All Band Mobile.

80 — 10M, 8 bands SSB, AM and CW.
Two VFO's with 10Hz — 100Hz and
1KHz steps. Memory for each band.
Noise blanker, vox, CW monitor, APC
and SWR detector. Speech processor
and fan. Switchable RF pre-amp and
WWV. 13v DC operation or use ICPS15
mains

IC720A. 100W HF
+Gen Coverage Transceiver.

o)

This is the best money can buy. AM,
SSB, RTTY and CW. Built-in fan,
speech processor, two VFO's and APC.
Tuning rates down to 10Hz and
memories. General coverage receiver
from 100KHz to 30MHz (transmit too if
you have a licence!) Run from 13vDC or
use PS15 mains PSU.

For the complete station.

Controlled remotely from the ICOM
range (or by one switch for other HF rigs):-
IC2KL.

The superb solid state linear to give
you the legal limit on all HF bands with
no tuning and a very clean signal.

Please Ring us for the Latest Prices,
you may call after hours using our
Ansaphone on: 02273 63850.

Practical Wireless, February 1982

ICAT500.

Automatic ATU which really is automatic
and even selects the correct antenna for
you! Faster than its competitors.
Handles 500W (1Kw PEP) - 100W
version is AT-100.

IC251E and IC451 2M and 70cm.
All Mode Base Stations.

Both well proven designs with twin
VFO's, variable tuning rates and power
output, scanners and memory channels,
automatic repeater operation with full
reverse, 144 — 146 or 430 — 440, low
output on FM, SSB and CW, built-in 12
and 240v supplies. None other like them.

TONO PRICE LIST Communications £Ep
7000E CW/RTTY/ASC11 Terminal Tx/Rx 599.00
350 CW/RTTY/ASC11 Terminal Rx Only 259.00
CRT 120G VDU 12inch Green Screen Mains Power 125.00
HC900 Intelligent Line Printer 4 Cases + 590.00
HC800 Line Printer Centronics 449.00
SK7 Plug Adaptor For Printers 8.50
Linears
2M-50W 40 Watt Linear For 2 Metres 65.00
2M-100W 90 Watt Linear for 2 Metres 115.00
MR-150W 140 Watl Linear For 2 Metres 159.00
MR-250W 210 Watt Linear For 2 Metres 259.00
MR28 100 Watt Linear for 10 Metres 65.00
UC70 50 Watt Linear For 70cms 149.00
Preamps
RX-144 Mast Head Preamp For 2 Metres 65.00
RX-430 Mast Head Preamp For 2 Metres 70.00
SWR/Power
ASW-180 1.8-160 Mhz 45.80
ASW-430 430 Mhz 49.50
TASCO TELEREADER
Communications
CWR-685 CW/RTTY Terminal + VDU + Keyboard. Tx & Rx 699.00
CWR-680 CW/RTTY Terminal Rx Only No VDU 189.00
CWR-670 As Above But De-Luxe Model 259.00
3 °

Thanet Electronics [€3[ICOM
143 Reculver Road, Herne Bay, Kent. Tel: 02273 63859 )%‘
AGENTS (PHONE FIRST - evenings and weekends only) — )

Scotland  Jack GMBGEC (031-665-2420)
North West Gordon G3LEQ (0565 4040)
Ansafone Service available

WWW._americanradiohistorv.com

Wales Tony GW3FKO (0874 2772 or 3992)
Midlands Tony GBAVH (021-329-2305)



4,000 SQ FT
DEVOTED TO

WATERS &
STANTON

24 HOURTURN ROUND
ON ALL ORDERS!

“SUCH NICE PEOPLE"”

ELECTRONICS

18/20 MAIN ROAD. HOCKLEY,
ESSEX. TEL (0702) 206835

5 miles from Southend-on-Sea ”*
Why not bring the whole family for a day out?
(Early Closing:Wednesday 1.00 pm)

FROM YOUR ARMCHAIR!

Here's a complete mnnilorin§ system that builds up into a comprehensive listening system for a wide variety of
transmissions, both locally and from the other side of the World. As communications engineers, we know there is gocd
equipment and poor equipment. We rate the FRG7700 very highly. It forms the main unit of the system and provides one
of the most cost effective ways of listening to the entire sharrwava band. I_|s|an o all the World news direct as it comes
in from stations stretching round the Globe, i | family om and New Zealand, spont from
Amaerica, topical news comment from Russia and China. If you're m:eresmd in Amateur Ramo then the SS8 facility lets
you listen in on conversations with amateurs from places far and

AERIAL TUNER £37.00

near. Hear a mobile operator motoring through the traffic in
VHF CONVERTERS From £69.95

TUNE INTO THE WORLD .
FRG7700 £319

Manchester or going home from work in Perth, Australia. Listen
to expeditions in Africa or the Antarctic. It's all possible and the
more skilled the operator, the more interesting it becomes. The
possibilities are endless, ship to shore radio, aircraft on the
Atlantic run, foreign news agencies, etc.

And if this is not enough plug in the optional VHF converter and
listen to private, commercial and military air traffic over the UK.,
local airports, local shipping. taxis, radio and
many other i i To i i
there’s also the matchmg aerial tumng unit. So why not “send
S.A.E. today for full coloured leaflets and enjoy a new hobby from
the comfort of your fireside. Go on - treat yourself|

Securicor £5.00 extra

KILLTV INTERFERENCE DEAD!
HP4A TV FILTER £5.95

If you're suffering from or indeed causing TV interference
through CB or Amateur Radio transmissions then this is the |
answer. Specially designed for us in Japan for the UK TV}
channels it incorporates both filter and braid-breaker. Its the
most effective filter we have come across.

FERRITE RINGS £1 for 2 p&p inc.

These rings are purpose designed for curing audio
interference. Simply wind the signal or speaker lead around
it.

NEW FROM SONY
ICF-2001

The new SONY ICF-2001 is a
desk top receiver that covers the
World. 150kHz to 30mHz SSB
and AM plus FM 76-108mHz. Full
digital readout, scanning and
memories are included and con-
trolled by a microprocessor. Power
requirements are either 230v AC,
12v DC or internal HP2 cells. At :
present deliveries are slow so £1 52
please phone for latest information. jnec carriage

REMEMBER — WE OFFER THE"FASTEST MAIL ORDER SERVICE IN THE UK!
SEND S.A.E. FOR 1982 CATALOGUE

HF TRANSCEIVERS HF RECEIVERS SWR/POWER METERS

Trie 158305 SSB/CW 100W 230V AC £684.00  (nf) Trie R1000 200kHz-30mHz SSB/AM/CW £29700  (nle) WELZ $P200 1.8-160MHz 20-200-1KW £5985 (k)
Trie AT230 Aerial tuner & power metee £11500 (2.00) Trie AB00 200kHz-30mHe SSE/AM/CW POA (e} WELZ SP300 1.8-500MHz 20-200-1KW £1900  (ne)
Trie 155305 SSB/CW 100w 230V AC 53400  (nlc) Yoamu  FRGT 500kH:-30mHz SSB/AMICW £190.00 () WELZ 5P400 130-500MHz 5-20-150W £59.00 ()
Trio 751308 SSB/CW 100W 12V OC £52600 (el Yeosu  FRG7700 200kHz-30mbtr SSB/AMFMICW £1900 () WELZ SP45 140-470MHz 3-20-100W P.OA.
Trio TS130V SSB/CW 10W 12V OC 44600  (nc) Yoesa  FRGT700M As abeve but with mamsry £40800  (nfc) WELZ 5P15M 1.8-160MHz 2 5-20-200W £2085  (ne)
Trio MB100 Mobile mourting for above £17.00 (1.50) Yessu  FAT7700 Matching atu, £37.76  (1.50)
Trio P530 230V PSU for TS1305 £88.50 (5.00) Lows  SRX30 500kHz-30mHz SSB/AM/CW £16800  (nle)
Yessu  FT-1 AM, FM. 558 & 0A Infel Lows SRX300 500kHz-30mHz Digital £18500  (nfc) MISC ACCESSORIES
Yoasu FT101ZFM SSE/CW/FM 100W 230V AC £5680.00 [::cr Global AT1000 swd atu. 200kHz ma]]llsnam Ei‘gg H gg:
Yoesu FTI01Z0FM As above with digit 5.00 [n/e) Yoesu FRVTT00A Rx converter 118-150mHz 8
Yo ETS070M AWAWSSHOW 100W230vac  £RSED (e Yassu  FRV7T00B Rx canverter 50.80. 118-130, SHE 120y g 00 pavec g Bege (%)
Yaesn nmmz 160-10M 1. Zkw linear 2500  (w) 140-150mHz £7650  (1.50) L S Ll upply €288 (250
Yoesu SSB/CWIAM 100W 12V DC B48.00  (nfc) Yassu  FRVI700C Rx converter 140-170mHz 6685 (1.50) K171 Ehectrant o ,”.;" supply £2900 (1501
Yoesu ﬁ'?u? 230V AC PSU for above £12500 (500 Yoesu  FRV17000 Rx convertes 70-80, 118-130, Deluse Telcarash moree k " £1050 (075)
140-150mHz £7245  (1.50) uxe Telegraph marse key (manual] i
: CW2A general purpose morse code oscillator £6.85 (0.75)
NOTE: sbove convertars anly work with FRG7700 recsivers. MF210 Sell powered 2m FM monitor £9.00 (050)
VHF TRANSCEIVERS FX1 deluxe station wavemeter £3300 (1.00)
OM81 700KH: Z50MH: dip marer €800 (150
1ation Log X
Trie TSTT0E 2m/70cm 10W 230 AC £78400  (nc VHF RECEIVERS BLADX balun 3-40MHz 1KW €125 (075)
T TSPl as0n (2% rate V300 fow pass e ciga {100
] i above ! | ral low pass il .
Tria  BO3 Base plinth for TAS000 £3495 (175 TASE  nfM oo zeme1zv o Shute 444D base station mic £2750 (150)
Tria TRI730 2m FM 25W 12V OC £247.00 el SAMIB1  2m FM mobile 12V DC £65.00 {nfe] Shure 201 hand mic ; £1250 {1.00)
Trio TR7800 Zm FM 25W 12V OC £28400  (nc BEARCAT 220FB B6.500mHz 230V AC 32800 (w0 MM2025 Mobile salety mic £2085 {1.00)
Trio TR7850 2m FM 40W 12V DC £31400  (nfc SX200M  28-500mHz 230V AC £28000  in') MM202H Mobile safety mic £2900 (1.00)
Tria TR2300 2m FM 1W Portable £18675  [nc SA9 m FM romsabla 121 0C 24600 (2.00) AMS02 Basa station campressor mic £3800 (1.25)
Trio TRZ400 2m FM 1W hand-held £18800  [nc its Mating varsion £4800 (200} AMBD2 Base station deluxe mic £68.00 (125)
Tria TR2500 2m FM 1W hand-held POA nc ARZZ 2m FM 800 channel hand-held £89.00 (150) AMBO1 High low compressoe mic £4400 [125)
Tim TREA00 70cm EM 10W 12V 0C 2350 Ind AR2ZM  Marine version of above £9500 (150)
Trio TRIS00 70cm FM/SSB 10W 12V OC £449.00 nfe) RE17 Air band hand-held 50 (150}
Yoo FT480R 2m FM/SSB 10W 12V OC £365.00  (w/e) R528  Air band scanner £68.50 (1.00) WE ALSO STOCK
Youd: EZOU 26 TS0 IW sne e e Sharp  FX213 Air-band menitor £1350 (100) FULL RANGE OF
BopREnaRew 0 bR '
M rn ¢
§ Comibadoe QN8 2 il piloneon
pander /Ucm adapior lor al |2
B mmma B e a— o o N AaEs
'm portable (3 suils large aenals |5 core A
FOK Paim I| 2m FM portable £10800  (nc) Channelmaster 9502 suits VHF aerials (3 core) £5400 (250) TAL AERIALS
FOK Palm IV 70CM FM portatile £14800 () KRADDRL suits HF aerials (6 core) £98.00 (250) HYGAIN
Azien $3000 2m FM 25W 120 O £21800 (o) Hischmann 250 suts VHF awils 3 core) w300 :fgg;
Arden  PCS300 2m FM 3W portable £18400 () alignment besring ]
Arden  PCS2800 2BmHz FM 10W 12V OC £17800  nfe) Hitschmana and Channelmaster aligament bearings €175 (1.25) JAYBEAM etc.

www americanradiohistorv com
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LEGAL BASE

C.B. ANNOUNCEMENT

CB is now legal and we now have in stock a good
selection of transceivers and associated equipment.
With 10 years in the telecommunications business
behind us you can be assured of sound advice and a
good deal. Every item we sell conforms to the UK CB
specification and we have extremely comprehensive
test facilities for pre-delivery checking and after sales
- backup. It makes sound sense to come to the,
specialists but if you are too far away we shall be
happy to despatch your CB equipment to you via our
MAIL ORDER DEPARTMENT. So whether its instant
advice or instant despatch why not give us a call on

AERIAL!

“BLUE DIAMOND™

* 27.60-2BMHz
* |deal for UK FM
* Weatherproof
THIS IS A REAL
TOP PERFORMER

£25*
*Price includes
compact loft Carriage £2.50
mounting option
kit. /

/

/
o
wP28

ATTENTION SERIOUS CB’ERS

NEW! DATONG £29.30
“CODE CALL" p&p 50p

This compact little unit enables you to have a
completely private channel on your CB rig. Only
the person dialling one of over 4000 channels on
the self contained “code call” will be able to
break the squelch on your rig (which also has to
be fitted with an identical unit). No more noisy
channels to monitor and only a single connection
to the speaker output.

INTERNAL SWITCH SETTING MODEL

£27.60 . soppap

AMSTRAD
FIDELITY
CYBERNET etc etc
Prices start at

L £69 Phone for latest prices

the telephone.

An swr meter is essential if you want the strongest
signals and also protection for your rig. We have
seen many models but without doubt we haven't
seen anything that will beat the YW-3 for accuracy.
Its great value. Order yours today.

Yw-3
£12.50

Post free

f PROFESSIONAL AIRCRAFT MONITOR
R517 £49.50

(as supplied to pilots, ground crew etc.)

The R517 is a professional aircraft
monitor receiver, having superb sen-
sitivity and capable of tuning across
the entire aircraft band 118-
143mHz. For easy tuning there is
both a coarse and fine tuning con-
trol. In addition there is a 3 position
switch for selecting xtal controlled
channels (xtals £3.00 extra) for your
local airport. The unit is completely
portable running off self-contained
batteries.

AZDEN POWER MIC .

The new Azden DX-354
desk mic is purpose made
for ham radio & CB by
one of Japan's foremost
audio engineering com-
panies, With its heavy die
cast metal casing, built-in
variable compressor and
500-50k ohm ofp, it
matches any transceiver.
Our ridiculously low price
makes it a must.

MAIL ORDER —
FASTEST IN THE
BUSINESS!

TEL
(0702)
206835
or
204965
FOR
ACTION!

Name

h Available February

PCS300

3 Watts FM
144-146MHz
123KHz steps

£184

inc battery & charger

You're looking at a picture of a most remarkable
hand-held transceiver at an equally remarkable
price! Over 3 watts output, highflow power

itching, 3 way ing of band, seg . or
memaries. And talking about memories its miserly
back-up circuit consumes only a fraction of 1ma.
No more flat batteries in the morning! The clear
LCD display provides steps of 124KHz and even
has a bar S-meter. In short it's incredible value
and an incredible performer.

_J

FDK

M760E TRANSCEIVE
2M FM-SSB-CW
* 1/10 Watts
* All modes
* Digital readout
* 144-146MHz
* Tone burst
* RF gain control
* Dual FVO
* Up/down Mic
* Hardware kit

£2 89 (carriage free)

SAE FOR COLOUR LEAFLET

FDK 1
M700EX TRANSCEIVER

2M FM 25 WATTS

+* Synthesized

% 25 & 124 KHz steps
* Priority scanning

* Variable power

+* Digital display

* Tone burst

+* Reverse repeater

* Fully protected

* Hardware kit

£1 99 (carriage free)

SAE FOR COLOUR LEAFLET

DEAL

THE COMPLETE ELECTRONICS CENTRE
FOR AMATEUR RADIO - CB - HI-FI - VIDEO ezoe

Address

s T T rrfrrrrrtrrrrrrrr T
MAIL ORDER SLIP to: Waters & Stanton Electronics, Warren House, Main Road, Hockley, Essex.

Goods required

Please rush me the above. Cheque enclosed for £............/Please charge to credit card NO ......cccoocovrrvenrereserenae

Practical Wireless, February 1982
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PW Kits currently available:
PW10 “NIMBUS""
COILCOMPONENTS
Formers, cans, bases, cores and beads re-
quired for this project. Kit includes winding
wire and trimming tool.

REFPW10 PRICE £6.65 inc. Par

PW30 “HELFORD""
COILCOMPONENTS
Type A6 coil assemblies, balun cores, 6mm
coil former, screening beads.

REFPW30 PRICE £3.95 inc. PaP

REF650
TRIMMING TOOL KIT
Adjusters for I.F. coils, 3mm & 4mm. Con-
vergence coils 6mm including hexagonal
type.

REF650 PRICE £1.25 inc. P&P

CATALOGUE OF STANDARD PARTS
AVAILABLE - SEND S.A.E.

Neosid Ltd., Brownfields, Welwyn Garden City, The Specialists for:
FERRITE COMPONENTS ® COIL FORMERS @ BOBBINS ® INDUCTOR PARTS

Don’t be short of coil parts, buy our PW20 kit
and be prepared!

GENERAL INDUCTOR COMPONENTS

%]

Kit comprises:

Type A6 assemblies.

3mm coil formers and screw cores.
4mm coil formers and screw cores.
Ferrite rods.

Miniature balun cores.
Suppression beads.

Axial leaded choke cores.
Trimming tools 3mm & 4mm.

REFPW20 PRICE £6.10 inc.Pap

PLEASE ALLOW 10-14 DAYS FOR DELIVERY

NEOQSID SMALL ORDERS

PLEASE SUPPLY:
_______________ PW/REF. ..ccouiviiniia €. ..............inc. P&P I
............... PW/REF............... £€............inc. P&P | NEOSID SMALL ORDERS NEOSID
| ENCLOSE PO/CHEQUE NO. .....ovvveeveieesennsn for€............ | P.0. BOX 86
e | WELWYN GArpDen city N
ADDRESS | HERTSAL71AS TRSSTE N 7 S|
|
1

"“STOUR"” TRANSCEIVER

THE RECENT ADDITION TO OUR
RANGE OF KITS FOR CONSTRUCTORS
comprising:

Type AB assembly.

Type HA2 assemblies.

Ferrite toroids.

REFPw40 PRICE £10.90inc. PP

RF NOISE BRIDGE
LATEST PW PROJECT
Toroid and winding wire.

REF PW50 price £1.00 inc. Par

CERAMIC MAGNETS
Selection of 20 assorted ceramic magnets —
varying shapes and magnetisation patterns.
Educational/Practical — Hobby/Leisure — Even
Fun.

REFMP110 PRICE £4.50 inc. Par

ICOM:-
IC720A 883
IC730

1C251 495
IC451

1C290

IC2E

PLUS ALL ICOM
ACCESSORIES

TELECOM.

SOMMERKAMP
TS280FM
FT7B

£29.95

inc. VAT
p&pE1.75
add £2.00
for S0239.

HEAR MORE

SAE for leaflet
Transmitting
. Omni-matches
. also available

WITH THE SWL OMNI-MATCH
* Better matching  * Clearer signals * Latest design
* Wider coverage * Optimised for receiving 200 kHz-30 MHz.
* Improves any antenna/receiver combination. Goods by Return.
g5 60 Green Road, B
E "= Loods LS6asP o Jurm |
MODULES LIMITED Telephone 0532 782224 Ansafone

WE CARRY A RANGE OF SWR AND POWER METERS. ANTENNA
SWITCHES — DUMMY LOADS — ROTATORS — REVCO WHIPS —
CABLES — CONNECTORS ETC.
ACCESS/BARCLAY HP TERMS
6 NEW ST., BARNSLEY, SOUTH YORKS.

Phone: 0226 5031

A0

EYEBALL!! EYEBALL!!

O RR ON £10-95445

ADAPTORS

HIGH QUALITY TRANSFORMERS
AND POWER SUPPLIES

AT LAST - A HIGH-
QUALITY BRITISH POWER
SUPPLY AT A FANTASTIC
PRICE.

WITH OVERVOLTAGE PROTECTION

== rveece3soo WS

——

The CB 3500 is full of features you would expect on units costing nearly
three times as much. HOW IS IT DONE? Quite simply by design and the
advantages of mass production.

The CB 3500 is housed in a durable metal case and comes with full
instructions for use. The output is fused on the PCB and there is also a
thermal fuse on the transformer for added protection.

SEND TODAY — your money back if not completely satisfied.

Please alfow 28 days for delivery.

SEND TO TITAN TRANSFORMERS, DEPT. PW, CENTRAL HALL, DUNCOMBE STREET, GRIMSBY, SOUTH HUMBERSIDE, DN32 7EG

PLEASE SUPPLY (QTY)CB 3500 POWER SUPPLIES AT £10-95 Each

+£1-64 VAT AND £1-75 P/P TOTAL £14-34

Name

lenclose Cheque/ PO for £
Address

8 Practical Wireless, February 1982
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Realistic is the biggest name in Citizens Band
Radio and accessories —and you will be
able to buy the full range at Tandy —the
world’s largest retailer of CB equipment!

—Fx2EALISTICE

CBfromTandy

WATCH PRESS FOR FORTHCOMING ANNOUNCEMENTS
Practical Wireless, February 1982
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PABCED 080 | 127 115 | svG [T
PCES 076 | U151 05 | SYIGT nss
PCBE 095 | U281 070 | &1 1.30
PCBE 085 | Ul0I 085 | 5245 085
vA T INBLUDED [l 150 | us0d 1150 | 574GT a7s
.. PCS00 115 | UBD1 080 | GA0L: 128
AI0ES 140 | EFED 176 | PCCB4 0S50 | UBCs) 120 | GABT 136
080 | EFES 080 | PCCES 085 | UABCED 0.5 | 6ACT 085
EFA0 076 | PCCIES 106 | UAFEZ 120 | BAGS 07
EFB9 1065 | PCFEO OO | UBFBO 070 | BAH 050
EF91 150 | PCFEZ 070 | UBFES 070 | gais 050
92 290 | PCFBA 05 | UBLZI 175 | GALGW 245
EF85 085 | PCFBE 150 | UCCEA 085 | gaxs 115
96 PCFET 050 | UCCBS 070 | gaxa 148
EFI83 080 | PCF200 180 | LCFBO 1 BALS
EFIBA  DNO | PCIZDI 186 | UCHA2 185 | BAMS
E804  ADS | PCFROD 050 | UCHE!  O75 | gANGA
EF812 036 | PCFRO) 175 | LCLAZ 096 | gagd 110
EFLZ00 185 | PCFEOZ 085 | UF41 135 | ga0S .
EHSQ  OBS | PCFRDS 245 | UFBD 085 | gapsw 125
B2 110 | PCFAOS 120 | UFBS 085 5 245
B34 PCFEOB 276 | UL Z30 | gaTg 140
250 | PCH200 135 | ULB 085 | gaug 080
EL3T s PCLET 075 uMan 080 BAVE o
EL81 245 | PCLEZ 095 | UMEA 070 | saxagT a5
ELB2 070 | PCLB4 080 | UYEZ 070 | BAxsGT 115
ELB4  OB0 | PCLBE 108 | UYBS  O.B5 | sBAE 135
ELES 085 | PCLBOS®S 1.26 | VAIOSA0 125 | 6Bt 128
€190 100 | POSOOSIO A VAISD/AD 136 | GE6ss 170
09l 420 | PRL200 LI0 | Xe§ 085 | ses 085
B9 080 280 | xBIM 170 | gEaTA 055
0504 LI0 | M3 126 | XRI-B40DA BEA7 170
0803 590 | FLBI 085 8290 | BEWE 140
0509 270 | PLAZ 070 | 2758 1800 | sBW) 2855°
0802 1.0 | PE3 080 | 245 075 | &4 1.8
ELEZ] 020 | PLEE 095 145 | ece 125
ELB22  BS5 | PLSOA  14B BCHE 1480
[i7x]] 180 | PLSOE 18§ BCLE aoo
EMBO 085 | PLsos 299 ECXE 0
EMEI 085 | PLSIS 120 6CYS in
EMBA 085 | PLBO? 120 608 [+
EMET 130 | P33 070 BEAR 1280
351 085 [ PYED 070 666 080
Eval 065 | PYBI/BOD 085 BFEGS 0.70
EYBE/S7 080 | FYEZ 086 6F71 o8
EY83 085 | PYEY 080 BFEG 106
E280 070 | FYER 085 BF12 .00
81 o1 | FYSoD 170 EFla 195
GMA S99 | FYEOS  WAB BF15 %
GYSOl 130 | FYEOl 080 BFI7 A
622 108 6721 158
631 AN 624 i
G234 275 £33 (1]
G237 16 BFHE i
KTEE &30 66AB 195
5.20* GGHEA b
K188 08§ BHE an
1280 4812 1825 | 64 b ]
MH4 250 SE254M 1890 | Alawa %7
LG 250 SE255M 1460 | BJs A8
X101 2150 SB2SEM 1150 | BJSGT 520
W18 850 27 2080 | 66 285
0A2 o SAAGY 18D | BJEW w
082 0se SM4E 075 | RMEC 1400

s " POSTAGE: £1-£3 450, £3£5 55p; £5-£10 60p: £10-
Telepl g for valves, . BlC:  £15 75p; £15-£20 90p: aver £20 free
retail 749 3934, rade and export 743 0899, PRICES MAY VARY Dalivery by retum of pest.

COLOMOR 5073530 tondan Tel. 01-743 3934

(ELECTRONICS) LTD. Open Monday to Friday 9-1 pm, 2.00-5.30
170 Goldhawk Rd., London W.12 pm.

VALVES and transistors “SPECIAL QUALITY

20, Barby Lane,
Hillmorton,
Ru br. Warwichire CV22 500,
el: Rugby (0788) 76473

AlH ELECTRONICS

Cash with order, mail arder anly or caliers by appointment. All prices include VAT at 15%, please
add 60p post & packing. Full money back guaraniee on all items.

FT101 NEFM ADAPTER

AT SIS [ =i
Suitable for all modals up to FT101E

With increasing interest in using FM mabile on ten meters & also the new lagalisation of FM for

27 MHz CB use you can now use your older FT101 on these bands by adding one of our super

FM Adapters. This unit will give transmit and receive facility without having to drill any holes or

any modifications 1o your FPH)I, just plugs into existing sockets at the rear of the FT101, only

one wire 1o be soldered across the clarifier control-this wire is only required for the transmit

mode. The adapter also has a built in 1750KHz crystal controlled tone burst ‘?anerator for

accessing repeaters when the FT101 is used in conjuction with a transvarter for VHF/UHF. Na

need to unplug when changing modes or bands just switch the adapter off and this reverts the

FT101 back to normal operation. Deviation, Mic gain & tone burst are all adjustable with pre-sat

control internally so can be set o your requirements size only 185x105x42mm, PRICE

£75.00. Data sheet available on request.

27MHz RECEIVER PRE-AMP liven uﬁ that old type Rx. with our ready made unit size only

60x40mm. 25db gain with 1db NF. with pre-set gain control. PCB only — £8.00 or built into

ire\.l hammer finish die cast box with BNC sockets £12.00.

AF POWER TRANSISTORS-

2N6083 £6.50, 501212-6 £2.50, PT4555 £4,00, PT4556 £4.50, PT4236A 76p, PT42368

£3.00, PT4236C £4.50, 2N5070 £5.00, 2N3866 75p, BFW16A 755, RCAA0081 EOp,

2N2631 50;, 25C1909 £2.25, 25C2078 £2.50, 25C133§ £2.50, 25C1307 £3.00.

ETS/MOSFETS-

3SKBE super low noise 1.1db « 150 MHz with 2Bdb gain, 16db gain 3.5db nf « 900 MHz.

ONLY £1.40 each. with data sheat. )

3SKE0 sim. (3N204) 755. 3SK51 sim, (40673) 70p, 35K45 50p, BFAB4 sim. (40673) 60p,

TISB8A 40p, ES565 (2N3819) 30p, BF256 38p, 2N4381 “P” chan. 35p.

BIPOLAR-VHF/UHF RF Hﬂ?ﬂ

BF180 30p, BF 166 25p, BF152 15p, BFS76 (pnp 1200 MHz) 20p, 2N4957 (pnp 1GHz 3}db

NF) 30p, 5T2110 (BSX20] 15p.

MDABOO 50 volt « B amp bridges 70p each.

VHF/UHF SWITCHING DISDES BA243 (VHF) 20p, BAZ44 (UHF) 25p.

VARICAP DIODES ITT210 20p, BB 105 set of 4 60p, BB141 20p.

PLUGS/SOCKETS-PL259 plugs §0p, SO239 soc, 45%. PL259 right angle plugs for UR7E,

RGSE etc. 70p, PL258 couplers for plug — plug B0p, BNC flange sockets 65p, BNC cable

mount sockets 40p, PL259 reducers for RG58 eic. 15p.

CRYSTAL FILTERS-ITTO24DE 10.7 MHz =31 KHz £65.00, LOU/445/908B 10.7 MHz =74

KHz ex-equipment £6.00, BF4133 10.7 MHz SSB 1sb only £4.00.

LOW PROFILE RELAY two pole change over ideal for AE. switching at 145 MHz will handle

up to 60 watts AF, 12 volt cail, PC mounting ONLY £2.50.

OXLEY PTFE BARB feedthrough insulators 3jmm dia, 6p each, 25 for £1.00.

SOLDER IN FEEDTHROUGH INSULATORS silver plated 4mm dia. per 100.

SOLDER IN FEEDTHROUGH CAPACITORS 1000pf 500vw. 31 mm dia. 30p per 10.

LEEDLESS DISC CERAMICS 1000p! 250vw. Smm dia. 30p per 10.

CERAMIC TRIMMERS 10mm dia. 2-8pf, 4-20pf 20p each.

FILM TRIMMER 10mm dia. 2-25pf 10p each. 7/mm sq. 1-10pf 12p sach.

10pf TETFER TRIMMER Emm dia, or 10mm sq. both types 3 Op sach.

CERAMIC COMPRESSION TRIMMER 14x10mm, 10-B0pf 10p each, 10-40pf 10p

“"YAESU MUSEN"" EQUIPMENT let us quote you competitive prices for
your requirements.

CB users. Home base
POWER SUPPLY 3A
Rugged Powerful British Made

FEATURES # Safe 3 Amp operation # 13.8V Fully
reguiated w Eleclrnic shart circuil & overload
profected  Latest technology 1.C. design

* Aftractive compact case  Compelitively priced
SPECIFICATIONS # Inpul voltage — 240 Vac. 50Hz
* Oulput vollage— 138V dc. = 1% Maximum with
mains input variation = 10% load 0-2.54  Oulpul
cutren! — 0-3Amp * Ripple - less than 2mV up 10
full load # Dimensions — 175Ig x 100w x 75h (mm)

ous price QMY £15.00 onoer o364

CB Rigs and Accessories In stock. Send
5. A.E.for full listings.

8 Bit MICROPROCESSOR
National INSBOBDAN 40 Pin DIL N. Channe! Silicon
GATE MOS TECHNOLOGY As used in Nationals
NB8080 Micro Computer Family
Instruction Cycle Time 2 uS
Supplied with functional
Block Diagram
BRAND NEW —

NOT seconds or reclaims
100% pertect 0RDER NO. Sxé0e0 Oy
Nommal Sell price £4.50 each:

Our BI-PAK Special Price £2 . Du

S0 HURRY — LIMITED STOCKS

40 Pin IC Socke! fo fit SXB080 Offer pnce
ORDER NO. 1609 3[]p

TECASBOTY

The Electronic Companents and Semiconductor Bargain of the Year. A host of Electronic
components including potentiometérs — rolary and slider, presels— horizontal and vertical,
Resistors of mixed values Z2ohms lo 2M2 — 1/810 2 Walt. A comprehensive range of
capacilors including electrolytic and polyester types plus disc ceramics etcelera.

Audio plugs and sockets of various types plus switches, fuses, healsinks, wire, nuls/bolts,
gromets, cable clips and tyes, knobs and P.C. Board. Then add to that 100 Semiconduclors
loinclude Iransistors, diodes, SCR's oplo’s, all of which are curmen! everyday usable devices.
Inall a Fantastic Parcel. No rubbish all identitiable and valued in current catalogues al well

over £25.00. Our Fight Against Inflation

Price —

— oo i oepeson. JUST £6.50.

Fantastic Audio Bargains

(15 wats per channel sereo amplifier kit )
Consisling of — ORDER NO. STA15
2 % ALBO amplifiers
1 % PA100 pre-amplifier
1 x SPMBO power supply
1 x 2034 transtormer
2 x coupling capacitors for 8 ohms 470mid
50v and necessary wiring diagrams.
— now only

10

\ saeovercioontiskt €26 .00 )

5 watt (RMS) Audio Amp

High Quality audio amplifier Module. Ideal for use in
tecord players, lape recorders, stereo amps and
cassette players, etc. Full data and back-up diagrams
with each module,
Specification
® Power Qulput 5 watts RMS @ Load Impedance 816
ahms @ Frequency response S0Hz to 25 KHz—3db ®
Sensitivity 70 mu for full output ® Input Impedance
50k ohms ® Size 85 x 64 x 30mm @ Total Harmonic

distortion less than-5%

BI-PAK'S give away price

£2.25

/You could not Build one
for this price.

1 Amp SILICON RECTIFIERS
Glass Type similar (NADDD SERIES IN4DO1-IN4D04
50 — 500v — uncoded — you select for VLTS,
ALL perlect devices — NO duds Min 50v.

50 for £1.00 — worh double ORDER NO. SX76

Silicon General Purpase NPN Transitors T0-18 Case ¥
Lock fil leads — coded CV7B44 Similar to BC147 E
— BC10T— 7789 ALL NEW! VCE 70v IC500mA
He 75-250 S0off 100of 50000 1000 nl‘f9
PRICE: £2.00 £3.80 £17.50 £30.00 2
Silicon General Purpose PNP Transistors T0-5 Case
Lock fit leads coded CV3507 similar 2N2005A to
BFX30 VC 60 IC 600mA  Min Hie 50 ALL NEW!
S0of 1W00oH  S000N 1000 off
PRICE: £2.50 £4.00 £19.00 £35.00
Order as CVA507

WWW.americanradiohistorv.com

COMPLETE

AUDIO CHASSIS
STERED 30 Complets 7 watt per channal Stereo amp
board - inchades amps, pre-amp. power supply, front
panel, knobs and Transformer

Almost 14 PRICE

£1250

ORDER NO. ST30

Practical Wireless, February 1982

MONO PRE-AMPLIFIERS
MMI00 suitsble for disco mixer. MM1D0G suitable for
guitar pre-amp mixer.

The MMI0D and MMI00G mono pre-amplifiers are
campatible with the ALG0, ALBD AL120 and ALZSD power
amplifiers and their associated power supphies.

MMI00 Supply vohage 4065 inputs. Tape Mag P.LL
Microphone Max output S00mv EL248" MM100G Supply
voltage 4065 inputs: 7 Guitars, Microphones Mar output
S0y

Silicon NPN'L’ TypeTransitors
T0-92 Plastic centre collector m
Like BC1BZL — 183L — 184L < |
VCBO 45 VCEQ 30 IC200mA Hie 100-400 |+ /
ALL perfect devices — uncoded ORDER AS SX183L
50 off 100 off 500 off 1000 off
£1.50 €2.50 £10.00 £17.00

———— e
PNP SILICON TRANSISTORS:
Similar ZTX500 — ZTX214 — E-Line

VCED 40 VCBO 35 Ic 300mA Hfe 50-400

Brand New — Uncoded — Pelect Devices

500 oft 100 off 500 oft 1000 off

£1.00 £3.50 €£15.00 £25.00
Order as ZTXPNP

Use your credit card. Ring us on Ware 3182 NOW and
get your order even faster. Goods normally sent Znd
Class Mail

Remember you must add VAT at 15% to your order
Total. Postage add S0p per Total order




I-PAK BARGAINS

‘““IRRESISTABLE
RESISTOR BARGAINS"'

Pak No. Description Price Pak No.

sxio 400 Mixed "All Type” Resistors  E1 SK16 Capacitors Mixed Types

Sx11 Pre-lormed %-% watt Carbon 5X17 Ceramic Capacitors Miniature
Resistors 1 Mized £l
% watt Carbon Resistors SX18 Mixed Ceramics 1pl- 56p! £l
% watt Carbon Resstors 5X19 Mixed Ceramics68pl-0.5mi £l
% watt Resistors 22 ohm- sx20 Assorted Polyester/Polystyrene
2m2 Mixed Capacitors
| and 2 watt Resistors 22 sx21 Mixed C280 type capacitors
ohm-Zm2 Mixed £l metal foil

Paks SX12-15 contan a range of Carbon Film Resistors sx22 Electrolytics, all sorts

of as-.:meu v:lun from 22 ohms to 2.2 meg. Save X3 Quality Electralytics

pounds an these resistor paks and have a full range to 50-1000mi $X30 | x 3 5mm Plug lo 2 5mm Socket adaplor 20p SX77 25 mined cable'clips and ties round grommets &

COver your projects sx24 Tantalum Beads, mixed i j

*Quantities approximate, count by weight *Quantities approxmate. count by wesght SX31 1 3.5mm Plug to Phwao Socket adaplor a :L‘.?;':(M s RS,

““CAPABLE
CAPACITORPAKS"
Description

AUDIO PLUGS, SOCKETS
AND ACCESSORIES

25 preces of Audio Plugs. Sockets and Connectors

to include DIN 180°-240%, Inhine 3-6 Pin,

Speakers, Phono, Jack, Stereo and Mono, etc etc. Valued 5§X32 | x Standard Jack Plug to Phono Socket

at well over £3 noimal Order No. 5X25 Our Price £1 50 adaptor

per pak. Guaranteed lo save you money $X33 | x Toggle Switch SPST Mimiature 125v 104

SX34 IxToggle Switch SPOT Miniature 129 104

X35 | x Rocker Switch SPOT Miniature. 240v 5

SX36 |  Right Angle Mono Jack Plug

SX37 20 pieces. |. 2 & 4mm plugs and sockets
(Banana). Matching colours and sizes.

SX50 10 Assorted Switches. Toggle, Shde, Rocker
Push button

§X26 3 Prs of 6 pin 240° DIN Plugs and Chassis
Sockets. 50p
SX27 | x Right Angle Stereo Jack Plug 6.3mm plus
malching melal chassis maunting socket 30p
SX28 4 Phono plugs and 2 dual phono connectors 0p
§X29 | x 2 5mm Plug to 3.5mm Socket adaptor 0

TRIACS — PLASTIC

A AMP — 400v — T0202 — TAG 136G.
1 OFF 10 OFF 50 OFF
A0p £3.75 £17.50

B AMP 400v — T0220 — TAG 425
60p £5.75 £271.50

TEuer{tliay Electromc:“ “c%
[each-in
e

SX40 250 Sihcon Diodes—Switching like
IN4148 DO-35 ANl good—uncoded Worth
doubleour price. 45v 75mA £1.25

SX41 250 Silicon Diodes—General Purpose, like
0A200/202. BAX13/16. Uncoded
30-100v200mA DO-7 £L.25

SX44 [05ASCR's TO64 3x50v. 35 100v, 2x
200w, 2 x 400v. Super value less than %
price £l

SX45 05ASCR'sTOBE. 2x50v, 2x 100v. 42
200v, 2 x 400v. All coded. Brand new, 2

£l

e awayat
\ B i

i coded
Bk lmr,lnume Ah parnter 47
'ﬁ.nn'ns-"\"“‘ m e 297

A Collection of Transistors, Diodes, Rectifiers. Bridges. SCR's,
Tniacs. IC's both Logic and Linear plus Opto's all of

which are current everyday usable devices

Guaranteed Yalue over £10 at Normal Retail Price
yours Dataetc. in
for . o o every pak ﬁ
only Order No. SK56
.""‘ B
o

(B

devices to include LED's Large and Small in Red. Green, Yellow and
Clear 7 Segment Displays both Common Cathode and Common Anode
PLUS bubble type drsplays—like DL-33. Photo Transistoss=similar lo
OCP71 Photo Detectors—like MEL11-12. This whole pack of 25

2578400

AND we guasantee your money back if you are nat
completely satished. FULL data etc included

Order No. 8X57.

MORE B4

SXS1 60 meyy
&S PVC covered Hogh.
wite 5 up
- pocke ngle ang stranded Mixed
25 issarrgn' g
ales 7400

st59 Series. 7401.7450

10 A
10 ssorted flip Flups and M3 -

SX60 gl}rﬂ.mr!ea Shder o
otentiometers
56l g5 Assarted Poienrmmelers

£l

RGAINg)

16951
im 5 | meglt

A
- Manytacturers QUL ® &

ad Board. Fibie

£1FREE rax

Get 3 £1 FREE PACK. Orders'over £10 excluding VAT
Choose €] Pack free (or 2 x 50p) add ot to your order and
5ave Bven moie maney
This otfer only applies to this advertisement

e Satistaction or your money back has
always been BI-PAK's GUARANTEE and it still is
All these Sale items are in stock, in quantity and
we will despatch the same day as your

order 15 received

IC SOCKETS -
The lowest price ever.
The more you buy the cheaper they come!
Pin 100l 50cft 1000l
8 75 £300 65
14 Bp £325 550
16 80p £325 £550

VOLTAGE REGULATORS

Positive +
T0220 7s05-s0p 7905-55 ‘oo
815 S0y Jals_ sy ‘ol
Zs0p 7915
7824 —50p 7924 —85p '°0ured)
Other types: LM340K — 5 volt — 18 volt — 24 volt.
103 — p. UAT23 — 14 pin DIL — 40p

SK52

B Black Heatsink will Iit T0-3 and

10-220. Ready drilled. Hall price

value £l
| Power linned Heatsink, This heatsink
gives the greatest possible heatidissipation
in the smallest space owing 1o its umique
staggered hin design, pre duilled
10-3 Suze 45mm squarex 20mm high  40p
10-66sue I5mmaI0mmxiZmm.  35p
| Heal Efficiency Power Finned Heatsink

Sandard st
HWmm. abs R
Shder ko oary, Dual, gy
pssorted SK62 4 Assarteq Pre

i
glack/Chiome. ® s nt e Iy
; 10 Reeq Switches lass type
3 Micro Switches — :.m lever

90mm x B0mm x 35mm High Dvilled to
u A

ddnuh\e sged B takeuptod s

10-3 dewices

E1.50 each

R
02 A e

iamashtmtsa
WUL
sue Genu-we
Transistors B“m

Sets Hor/Ver

4D 0C71 Germanium PNP 6
New 10 for

100 Silicon NPN Transistors—all perlect
Coded mixed types with data and eqwl
sheet Norejects Real value £2.50
100 Silican PNP Transistors—all perfect
Coded mized types with data and eqvt
sheet. No rejects. Fantashic value  £2.50

BI-PAK’'s COMPLETELY NEW CATALOGUE

Completely re-designed Full'of the type of components you require, plus some
very interesting ones you will soon be using and of course, the largest range of
semiconductors for the Amateur and Prolessional you could hape to find.
There are no wasted pages of useless information so often included in
Catalogues published nowadays. Just sohd facts 1e. prce, description and
i b o v indiwidual features ol what we have available. But remember, Bi-Pak’s policy Workd - 2N3055 APN 115
ohms @ Frequency response S0Hz to 25 KHz—3d has always been lo sell quality components al competitive prices and THAT = L
Senstwity 70 mv for full output @ Input Impedance WE S:il;. D0, Lty oM pesiive. oy Our BI-PAK Special Offer Price:

50k ohms @ Swe 85 x 64 x J0mm @ Total Harmonic 2 : off 50 ot 100 ot
dhstortion less than5% BI-PAK'S COMPLETELY MEW CATALOGUE 15 now available to you You will be . £16.00 £30.00

Bl PAK'S give away price amared how much you can save when you shop for Electromc Components with
80312 COMPLIMENTARY PNP POWER

£2 25 a Bi-Pak Catalogue Have one by you all the lime~—it pays to buy BI-PAX Y

Equivalent MJ2955 — BD312 - T03 /3
You could not Build one SPECIAL PRICE £0.70 sach
for this price.

10 ot £6.50
Send your orders ot | { PO i 5
SHOP AT LDOCK ST. WARE HERTS
. TERMS CASH WITH ORDER. SAME DAY DESPATCH, ACCESS
BARCLAYCARD ALSD ACCEPTED. TEL (0920) 3182 GIRD 388 7006
ADD 15% VAT AND 50p PER OHUEH P AGE ANU P, NG
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5 watt (RMS) Audio Amp

High Quality audio amplifier Module. [deal for use in
record players, lape recorders, slereo amps and
casselle players, elc. Full data and back-up diagrams
wilh each module

Speciication

® Powes Oulput 5 watls RMS ® Load Impedance 8-16 The best known Power Transistors in the

To receive your copy send ?Sp plus 25p p&p

Use your credil card. Ring us on Ware 3182 NOW and
ge! your oeder even laster. Goods noemally sent 2nd
Class Mail

Remembe: you must add VAT al 15% to your oedes
Total Postage add 50p per Total order

WWW._americanradiohistorv.com



HOW TO SUCCEED IN THE ELECTRONICS BUSINESS:

INVEST 60p AND MAKE

Available at your
newsagent or
direct for
GOp p&p

£2.40 net profit

Buy Ambit’s new concise component catalogue and get £1
vouchers. Use them for a £1 discount per £10 spent. But even
without this, you will still find WR&E offers the low prices,
fast service and technical support facility second to none.
Here are some examples from the current issue:

CONCISE PARTS CATALOCGUFE
AMBIT INTERNATIONAL

RERR ===
SRSLEB3883

———

AMBIT international

Z80 SERIES 1.C. SOCKETS DISCRETES BC556 12p
ZB0A 499  Arange of high quality, low cost, BC237 8p BC550 12p 25K 168 3sp
ZROADRT  7.50 low profile DIL sockets ideally suited BC238 8p BCS60 12p J310 69p
ZBOAPIO 410 for both the OEM and hobbyist. All ZTX238 9p BCB39 22p J176 65p
f ZBOASIO/N 14.00 types feature double sided phospher BC239 8p BCB40 23p 40823 65p
| ZBOASIO/2 14.00  bronze contacts, tin-plated for low BC307 8p 2SC1775A 22p  3SK4S 49p
ZBOASIO/S9 14.00 contact resistance, BC308 8p 25AB72A 18p 35K51 54p
: Z80CTC 4.0 8x03" 12p 22 x 0.3* 20p BC309 2SDBBEA  30p  ISK60 58p
ZBOACTC 450  14x0.3" 13p 22 x 0.4" 20p BC413 10p  2SBG46A 30p  3SK8B 99p
1 65.00 16x0.3" 13p 24 x 0.6" 22p BC414 11p 2SD668A 30p MEM6E8B0  75p
PROM 18 x 0.3" 18p 28 x 0.6 25p BC415  10p 2SB648A  40p  BF960 99p
20 x 0.3" 19p 40 x 0.6" 35p BC416  11p BF256 3gp BF961 70p
. » Lt 20 20x04" 19p  42x0§" 38p BC546 12p  2SKS5 28p BF963 9%
850 XTALS
e i 2732 850 VOLTAGE REGULATORS 1MHz

| 2 78XX1A TO-220 pos 0.58

iy 79XX1A TO-220 neg 0.60
7BG 1A TO-220 adj pos  1.10
78G 1A TO-3 adj pos 395
7BHS5A TO-3 5v pos 4.25
7BH5A TO-3 12v pos 5.45
7BHGS5A TO-3 adj pos 7.45
79HGSA TO-3 adj neg 7.45
LM317.5A adj pos 1.30
LM337.5A adj neg 1.76
785401.5A adj pos swreg 1.20

TELEPHONE (STD 0277) 230909

Prices shown exclude VAT. Postage
50p per order (UK). ACCESS/

3.2768MHz

o BARCLAYCARD may be used with
4.43MH1 written or tolcphonln nlrdm - official
SiﬂHz MA dl'lllll on application, and a
6.5536MHz special prize for those who read our
‘H'\ﬂHz ads umi_'ullv -8 free 4 or BMHz
8MHz crystal filter with every CPU IC you
IMHz buy - just clip out the paragraph and
10MHz attach it to your order, EROE.
11MHz

TELEX 995194 AMBITG POSTCODE CM144SG

200 North Service Road, Brentwood, Essex

[MICROSCOPE|

llluminated pocket
microscope —
zooms in

magnification
Measuring only 130 x 40 x 18 mm, this Intel illuminated
pocket microscope has a normal magnification of 30 X which
can be increased to 50 X by using the zoom facility. Focus
control and illumination are built-in so that the instrument can
typically be used in the close inspection of specimens, samples
and tissues by medical students, doctors, technicians and
medical laboratory scientists. It uses longlife batteries and
comes in a plastic case.

Price: £12.99 incl. case, V.A.T. and post/packing.
For immediate despatch send cheque with order to:

30/50 Ossory Road, London SE1 5AN. Tel: 237 0404

12

INTEL ELECTRONIC COMPONENTS LTD.

WIRELESS BURGLAR
ALARMS

D.L.Y. Perimiter Protection Kit

This D.LY. kit consists of 3 individual transmitters that will
detect windows and doors opening. They can also be uased a
‘Panic’ buttons. When activated, these transmitters send a
radio signal to the Central. Console which is also provided. This
is a multi-function unit that has facilities for delayed action,
self-testing and secret number entry via a touch sensitive
keypad. Once activated, the alarm sounds a loud siren which is
also provided. The doors and windows are not connected to the
Central Console by anything other than radio waves — no wiring
is needed.

THE COMPLETE KIT COSTS ONLY
£195!!

If you want to experiment with the separate units, or if you
need more coverage than this kit can provide, we can supply in-
dividual transmitters, receivers, auto-diallers that will call the
police when an alarm is activated, CCTV systems etc. etc.

We can either supply all the items that you will need to install
your own Wireless Burglar alarm or we can install a system for
you. Please write or telephone for further details.

REGD. OFFICE,
PARK CHAMBERS,

i y 7 INVERNESS PLACE,
LONDON, W2 4RG, ENGLAND.

(Tele 01-229 5407)

{Home Office approved equipment available)
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An entire
range of
low-cost
high-
performance
instruments

sabtronics
‘Making Performance Affordable

5020A 1Hz-200KHz Function Generator

*8110A 100MHz 8-Digit Fraquency Matar

*B8610A GOOMHz 8-Digit Frequency Meter

*B610B 600MHz 9-Digit Fraquency Meter

B000B 1GHz 9-Digit Frequency Meter

8700 10MHz Universal Frequency
Counter/Timer

PSC-85 600MHz Prescaler

9005 5MHz Single Trace Oscilloscope

* Also available in kit form.
Test our low priced test equipment. It
measures up to the best. Compare our
specs and our prices — no-one can beat our
price/performance ratio.

Full colour illustrated
brochure and price list from:
BLACK STARLTD.,
9a Crown Street,St. Ives,
Cambs. PE17 4EB
Tel: (0480) 62440. Telex 32339

3%-Digit LE.D. Banch DMM
3%-Digit L.C.D. Banch DMM

3%-Digit LE.D. Bench DMM
with Microcomputer Interface
3%-Digit L.C.D. Hand DMM
3%-Digit LC.D. Hand DMM
3%-Digit LC.D. Hand DMM
with Temp.

10MHz Logic Proba

IBIfal S trally

BECOME A
RADIO AMATEUR

Learn how to become a radio amateur in contact
with the whole world. We give skilled preparation
for the G.P.Q. licence.

No previous knowledge required.
| ¥ & N N § B B _§N B |
Brochure without obligation to :—

& Electronic School

READING, BERKS. RG1 1BR

I 0 L | L e
PW/2/815 BLOCK CAPS PLEASE
I—-—----—-----
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British National Radio |

Portable VOM

|

Vi ’
(]
Il |

| Ao I- Heathkit have some very pleasant
@ surprises for you. Their kits are easy
to build. Simple, but detailed
instructions take you through every
stage. Everything is included. Even the solder you
need is there.

Follow the steps
and you'll end up
withahand-crafted,
well designed piece
of equipment. Much
better than shop
bought, mass-
produced. Because
you built it yourself.

If you've never built a kit before,

Rechargeable Light

Digital Clock
There'sa great range of kits to start you off. Froma

buzzer alarm to a digital electronic
clock, or a portable rechargeable
fluorescent light to a portable VOM.

With all this going for you, you
can count yourself very lucky you
started off with Heathkit. Because
all first time kit builders will get a
free solderingiron and 10%discount
off ten selected kits.

Buzzer Alarm ;
To: Heath Electronics (UK) Limited. W2= /7™

Dept (PW2). Bristol Road. = .
Gloucester GL2 6EE. ; 3
To start me off. please send me a copy
of the Heathkit catalogue. | enclose 28p
in stamps.

Name

Address

wwWw americanradiohistorv com




BARCLAYCARD |

o PHONE 0474 81
NEW BRANDED VALVES |
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PM COMPONENTS LTD. vawve & comPoNENTS SPECIALISTS

SELECTRON HOUSE, WROTHAM ROAD, MEOPHAM GREEN, MEOPHAM, KENT

EX 965966 WEST ST G

INTEGRATED
CIRCUITS
ANZ2140 2.50
AN240 2.80
HA1151
LA4031P
LA4400
LC7120
LC7130
LCc7131
MB3712
MC1307P
MC1330P
ML231B
L3018
L9178
003N
013N
L3N
033N
131N
DoUN
E66N

SEMICONDUCTORS
BC170B 0.10
BC171 0.
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11.50
MRF475 2.50
MRF477 9.50
oc71  0.22
A20088 1.70
R20108 1.70
R2540 2.48
TIP29  0.40
g TIP29C 0.42
BF196 0.11 TIP30C 0.43

Many other items available
Please phone send list for quote

CALLERS WELCOME

* Entrance on A227 50yds * .HOUI'S
South of Meopham Green by Mon.-Fri. 9.30-5.30

Little Blue House Saturday 9.30-12.00
. P. & P.50p. Please add V.A.T. at 15%
* 24-HOUR ANSAPHONE SERVICE *
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T. POWELL

IONISER KIT

This negative ion generator gives you the power to saturate your home
or office with millions of refreshing ions. Without fans or moving parts it
puts out a pleasant breeze. A pure flow of ions pours out like water from
a fountain, filling your room. The result? Your air feels fresh, pure, crisp
and wonderfully refreshing.

All parts, PCB and full instructions
A suitable case, including front panel, neon switch etc. -..

P.W. KITS

PW NIMBUS - Complete kit still available.
Add-on base unit .........cccoeeeee

Wideband RF Pre-Amp.
AF Speech Processor ........
Beginners 2 meter Convertor
Model Railway Controller Y
VHF/UHF Repeater Station Timer (Main board only)..
Active receiving Antenna ........ocoveiisiiiisianesienisns
Beginners Short Wave Receiver (Components only) ..
Audio Field Strength Meter............
Automatic Cut Out Power Supply .
Supplementary Car Audio Amplifier...

..£12.50
£6.50

.£80.00 (without xtals)
PR .

MULLARD COMPUTER ELECTROLYTICS 21,000/40V

All prices include VAT and postage & packing. "
Please allow 28 days for delivery.
Callers: Please ring to check availability of kits before calling.
PLEASE NOTE OUR NEW ADDRESS:
Advance Works, 44 Wallace Rd., London N1.

Our ‘Phone number is still: 226 1489
Sat. 9-4.30.

HOURS: Mon. to Fri. 9-5.30.

W THIS DOSIMETER
WILL AUTOMATICALLY DETECT
GAMMA AND X-RAYS
B UNIT IS SIZE OF FOUNTAIN
PEN & CLIPS ONTO TOP POCKET
B PRECISION INSTRUMENT
METAL CASED WEIGHT 202
W MANUFACTURERS CURRENT
PRICE OF A SIMILAR
MODEL DV@R £25 EACH
British design & manufacture
Tested & fully quaranteed
Ex-stock delivery

HeNRys

0-50R
£E.95 nc At
Post & Pack 60p

Ideal lor the experimentes
COMPLETE WITH DATA

404 EDGWARE ROAD LONDON W2 1ED

2.8dBs.

B14 — Band 3 VHF Television —
Tunable over the complete Band
3 (Channels (E) 5 to 13). Also
covers Aircraft & 2 meter
Amateur Bands. Gain above
28dBs. Noise 2.8dB.

PRICE each £8.70.

AERIAL AMPLIFIERS
SPEC|AL OFFE RS H?E"'I‘&TN Aerial amp!iﬁars can produce
FUSEHOLDERS {20mm chassis mounting) .. <eerr. 10 fOr 30p BOOSTERS remarkable improvement on the
..100 for £2.50 picture and sound in fringe or dif-
Bi .1000 for £20.00 _?45 ll"l/G UI;I.'F TelariainUH; ficult areas.
SHIBATA 7205.... ....£1.50 unable over the complete - ‘o
PHILIPS SCOPE TUBES — £12.65 band. Gain sbove 20dB, noise oo - For Mano or Colour this is

tunable over complete UHF
television band.

B11 - For stereo or standard
VHF/FM radio.

B12 — for VHF television band 1 & 3.
All amplifiers are complete and ready
to use Battery type PP3 or 8V to 18V
DC next to the set type fitting.
PRICES £6-70 aach.

Signal Injectors with (pre-set) variable AF, which emits RF harmonics
into the UHF band. Protected up to 300 volts DC. Complete with leads
£5.70 each.

Alf Prices Include VAT at 15%. P & P per Order 30p. SA.E. for Leaflets. Access Cards.

W were here

.y

Comer * St Pauls Rd - E l:lE CSTE (0] Nb iICM I;A 'BLO RL.GD E RB Lla-lB-E(:‘:W
7 ridge St, ottom, vi . . .
\ \ / I A AV\N Tel. Rams (070 682) 3036. Goods by return of post.
14 Practical Wireless, February 1982
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REGULATED POWER SUPPLY

With short circuit protection, Nominal 13.8
volts at 5 amps continuous or up to B amps
intermittent, made for use with CB rigs, but
this power supply is equally suitable for any
other 12v equipment. Nicely made in vent-
ilated metal case with switch and pilot light
on front and terminals at back. £14.95.
+Post £1.50.

HOME BASE POWER SUPPLY

13.8v 20amp — built and regularly used by
G3VCY, all regular features including protect-
ion trip. 500 watt transformer and all parts
including case. £39.50. carriage £5.00.
TRANSMITTER SURVEILLANCE®

Tiny, easily hidden but which will enable con-
versation to be picked up with FM radio. Can
be made in 8 matchbox — all electronic parts
end circuit. £2.30,

RADIO MIKE®

Ideal for discos and garden parties, allows

pl freedom of . Play through

FM radio/tuner amp. £6.90 comp. kit.

6 WAVEBAND SHORTWAVE RADIO KIT
Bandspread covering 13.5 to 32 metres. Com-
plete kit includes case, Nothing else to buy if
you have an amplifier to connect it 1o or a
pair of high res. headphones, Price £11.95,
MW & 2 SHORT - CRYSTAL RADIO

All the parts to make up the beginner's model,

Price £2.30. Crystal earpiece 65p. High resist-
ance hiphones [gives best results) £3.75.

Kit includes front but not case.
INTERRUPTED BEAM

This kit enables you to make a switch that
will trigger when a steady beam of infra-red or
ordinary light is broken. Main components:
relay, photo-transistor, resistors, caps, elc.
Circuit diagram but no case. Price £2.30.
CAR STARTER AND CHARGER KIT

You can start car immedistely or bring your
battery up to full charge in a couple of hours,
The kit comprises: 250w mains

FREE! OUR CURRENT BARGAIN LIST
WILL BE ENCLOSEDWITH ALL ORDERS
MULLARD UNILEX

A mains
operated

4 + 4 stereo
system.
Rated one
of the finest
performers in the
sterea field this would

make a wonderful gift for

almost anyone. |n easy to assemble
modular form this should sell at about

£30 but due to a special bulk buy and as an
incentive 1o buy, we offer the system complete
at anly £16.75 inc. VAT + post, PLUS FREE
GIFT — buy this manm and you will receive a
pair of G p 1 8"x 5" k 1o
match this amplifier.

TIME SWITCH BARGAIN

Large clear mains frequency controlled clock,
which will always show you the correct time

+ start and stop switches with the dials. Comes
complete with knobs, £2.50,

8 POWERFUL BATTERY MOTORS

For models, Meccanos, drills, remote control
planes, boats, etc. £2.50.

WATERPROOF HEATING WIRE

60 ohms per yard, this is a heating element
wound on a fibre-glass coil and then covered
with PVC, dozens of uses - around water pipes,
under grow boxes in gloves and socks, 23p/metre.
MORSE TRAINER KIT

Consists of morse tone module, morse key, batt-
ery connector, case & instructions. £2.99,
AERIAL DIRECTION INDICATOR

Kit includes 16 reed switches, magnet, 16 LED's
and chart which has the 16 compass points and
lights up where aerial is pointing. £5,90,
AERIAL ROTATOR

Comprum mam\ motor with pulley and vee

bridge rectifiers, start/charge switch and fuﬂ
instructions. Price £11.50 + £2.50 post.

GPO HIGH GAIN AMP/SIGNAL TRACER
In case measuring only 5% '=x3%" "% 1%" is an
extremely high gain (70db) solid state amp
designed for use as a signal tracer on GPO
cables, etc. With a radio it functions very wel
as o signal trecer. By connecting a simple coil
to the input sockets useful mains cable tracer
can be made. Many other uses including gen-

eral purpose amp, cueing amp, etc. An absolute

bargain at only £1.85. suitable B0 chm e/p 69.

belt, el | gerial base unit and
control switch enables you to set your agrial
mast in any direction. £19.50. carriage £5.
RADIO STETHOSCOPE

Easy to find fault — start at the aerial and work
towards the speaker — when signal stops you

\ have found the fault, Complate kit £4.95.

Cash, P.O. or cheque with order. Ordars
under £10.00, add 60p. Access & Bicard

orders by phone 1o Haywards Heath (0444)
54563. Delivery by return,

Established

J.BULL(Electrical)Ltd.:u:x:

(Dept PW), 34 - 36 AMERICA LANE, HAYWARDS HEATH, SUSSEX RH16 3QU.

ELECTROVALUE

Popular lml I:A“I.DIHIEIZ' all prima stock, no seconds or fall-outs.
lurnqumlww

COMPONENT PACKS

CP1 100 ceramic capacitors from 1-8p to -Tu. The
selection is determined by the popularity of different

values. £4 -20.

Resistor Decade Pack 1/3W, 5% tolerance; each
pack 100 items, selection determined by relative pop-

ularity of each value: Price £1-50 each pack.

RD: 1RO-8RT; RD2: 10R-82R; RD3: 100R-820R;
RD4: 1K-8K2; RD5: 10K-82K; RD6: 100K-82K;
RD7: 1M-10-10M. £1 -50 each Decade Pack.
LD30A red LED's (2-9mm): 25 for £1 -57.

LD41A red LED's (5mm): 25 for £1 -57.

1N4148 diodes: 25 for G8p.

1N4007 (1000V, 1A) diodes: 25 for £1.30.
1N5402 (200V, 3A) diodes: 25 for £2 -80.

BC107/8C109: 25 for £2 -97.

BC182/182L/183/183L/184/184L: 25 for £2 -00.

BC212/212L/213/214/214L: 25 for £2 -00.

Other popular items: unit prices.

BD139  30p
VOLTAGE REGULATORS -

7805/12/15/26: 65p  TPAIA  4ah
7905/12/15/24: 85p  TIP42A  4bp
78L05/12/15/24:32p  11P2300 gg
79L05/12/15/24:67p  IN3819 229
723 (14pin:  36p  2N3055 70p

SPECIAL OFFER
25 x 4116 (300nS) £20 -00 only.

Please mention this fournal when ordering or writing.

Phena Egham 33603 (STD 0784 . London B7). Telex 264475

CATALOGUE
82
ESSENTIAL READING
FOR THE
Electronics Enthusiast
Computing Freak
Equipment Manufacturer
PACKED WITH
INFORMATION ON

MORE THAN 6,000
STOCK ITEMS:

Active and Passive
Componants Boxes,
Casas, .‘.‘mﬂr
Housings, Knobs, Pats.

Switchas, Rn:n
{ from A's
s to Computing
Systams.

ALL ITEMS BRAND
NEW AND

GUARANTEED

SPEEDY MAIL
ORDER SERVICE
No P/P charges on UK.
C.W.D. orders over £5-75
inc. VAT, (add 40p
handling charge if under)
When ordering please
add 15% V.AT. to total
value of all orders.
Shop Hours: 9-5.30.
Saturdays: 9-1 pm.

To obtain your
CAT!I. EUE

m:luin ﬁly vuduf
relcaimed ag

ELECTROVALUE LTD. DEPT. PW2. 28 St Judes Road, Englefiald Graen, Egham, Surey TW20 OHS.
Northeen Branch (Personal Shoppess only} 680 Burnage Lane, Bumage, Manchester M19 INA. Phone (DB1) 432 4345,

o ba
wﬂm valued I:HI nﬂnr
over).

Iit's easy
to complain
about
advertisements.

manual. £87.

U.H.F. RECEIVER TYPE R278 designed by Collins Radio
used as ground station Rx provides up to 1750 channels spaced
in 100Kc steps in freq. range 225 to 400 Mc/s any 10 of these
can be selected from front panel plus one service channel, unit is
triple conversion with some 38 crystals, no ext crystals are re-
quired, all controls etc are on front panel for use on 230v 50c,
AF O/P 600 ohm 2 watts. Also provision for remote chan selec-
tion, 19" rack mounting unit about 50Kg supplied with circ &

MARCONI AIRCRAFT H.F. Rx high

rade 6 band Rx covers
150/510Kc in two bands & 2 to 18.5 Mc/s in 4 bands uses 11 min
valves with 2x RF, BFO, Xtal Cal, AF O/P for low imp phones, reqs
28v DC supply, as high resciution film scale for the 4 HF bands,
compact unit weight 10 Kg supplied with circ. £75.

COMMUNICATIONS Rx made by Murphy Radio for RN
covers 60/560Kx in two bands & 1.5 to 30Mc/s in 3 bands uses
13 miniature valves with 2x RF, 3x IFs at BOOKc, BFO, Xtal Cal
etc Swt Selectivity of 8, 3, 1 Kc & 200c/s, AF O/P for 100 ohm
phones or 2 watts into 600 ohm, in case size 13x14x14"
supplied tested with handbook, note these require ext supplies
of 250v HT 100 Ma 150v Stab & 6.3v AC at 4 amps. £115.

or Dish mounts £35.

£12.50.

PAN & TILT HEADS HD type for outdoor use for 240v mains
give 360" pan & 45’ tilt fixing by 6" dia ring possible use as Aerial

RADIOSONDE UNIT TYPE 11 older type unit as 3 valves, AF,
Osc, Mod & RF Osc at 27Mc/s (reqs 90v ht & 2v It) as 3 var freq
osc in range 600/1000c/s for Temp. Press & RH these are selected
in turn by swt unit and are used to mod the RF from Tx. Supplied in
new cond with chart & circ. £6.50 also have a few M.60 R/S at

RECEIVER UNIT part of Army 128 Set tunes 2 to 8 Mc/s in two
bands 4x min valves plus BFO in case size 8x5x4" req 135v & 1.5v
/P for HR phones with circ. £15. Batteries £4.50, 2 for £8.

Abaove prices include Carr/Postage & VAT,
Please allow approx. 14 days for delivery.
Goods ex equipment unless stated new, SAE with enquiry or
2 x 14p stamps for list 27.

A. H. SUPPLIES

122, Handsworth Rd., SHEFFIELD S9 4AE.
Phone 444278 (0742).

The Advertising Standards Authority.
if an advertisement is wrong,we're here to put it right.
ASA Ltd. Brook House,Tornngton Place, London WCIE 7HN.
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SMC SERVICE

Free Finance on many items. Two-
year guarantee on Yaesu. Free
Securicor on major Yaesu items.
Access and Barclaycard over the
telephone. Biggest Branch, Agent
and Dealer network. Ably staffed,
courteous, Service Department. "B
Services” Securicor contract at
£3.50!! Biggest stocks of amateur
equipment in UK. Twenty-two years
of professional experience.

FREE FINANCE

On regular priced items from:
Yaesu, Ascot SMCHS, CDE,
HyGain, Channel Master, Hansen,
SMC, MFJ, KLM, Mirage and Hy
Mound, on invoices over £100
SMC offers Free Finance! How is it
done? Simple, pay 20%, split the
balance equally over 6 months or
pay 50% down and split the balance
over a year. You pay no more than
the cash price!!

YAESU MUSEN

SMC are proud to be UK agents for
Yaesu Musen the brand leader in
Amateur Radio. Their exclusive con-
centration on communications
equipment — The most diverse pro-
duct line and a reputation for con-
tinuous innovation are your
assurances that SMC and Yaesu can
provide equipment to exactly fit
your needs and you will be at, and
remain at, the forefront of today's
high technology.

GUARANTEE

Yaesu's own warranty does not
extend outside Japan. Repairs are
the responsibility of the UK dealer
selling the set. SMC's two-year
guarantee is backed, as UK dis-
tributors, by daily contact with the
factory and many tens of thousands
of pounds of spares and test equip-
ment. Avoid hawkers offering sets
without serial numbers, spares,
service or advice back-up.

FT ONE £1295.....

COVERAGE

RX; 150 KHz-30 MHz. Continuous general coverage.
TX; 160-10m (9 bands). 1.5-30 MHz commercial ver-
sion.

MODES
All modes; AM, CW, FM, FSK, LSB, USB.
Tx and Rx on opposite sidebands possible.

FREQUENCY SELECTION

No bandswitch. Multiple methods of frequency setting.
Main dial; “velvet smooth” 10 Hz resolution, 3 speeds:
Set MHz, KHz/R — Normal, KHz/R — Fine, Controls RIT
or offset (synthesised clarifier).

Inbuilt Keypad; direct digital entry to 100 Hz, Fast/slow,
up/down tuning, Scanning manual or auto mode.

RECEIVER

Receiver dynamic range up to 100 dB. Pair of low noise
power transistors in RF. Ring mixer with LO injection at
10 dBm. Advanced variable threshold noise blanker.
AGC: slow-fast-off. Squelch control. Variable RF
attenuator and RF gain circuits. SSB; Variable
bandwidth and IF shift. 3 CW and 2 FSK bandwidth
positions. 300 Hz, 600 Hz, 2,400 — 300 Hz, 6 KHz,
12 KHz

TRANSMITTER

100w RF, (60% duty FSK) all solid state. No
preselector, no “plate” tune, no loading controls. Mains
and 12V DC. Switch-mode PSU built in. CW change
over delay adjustable through to full break in. Electronic
keyer built in. Drive level control. Front panel adjustable
VOX. Signal monitor feature. RF processor, compres-
sion control concentric with mic gain. Auto mic gain,
reduces extraneous off mic noises.

MEMORY

Two memory banks (A + B) each with 10 slots.
Simplex or Semi duplex A, B, RxA/TxB, TxA/RxB. ANY
frequency storable. ANY TX-RX split within coverage.
RIT offset stored together with memory channel.

METERING

Two large moving coil meters (+3 digitals and 12 leds).
R.H. (Rx-TX);'S" (1-9, + 20, + 40, + 60 dB) and ALC
level. LH. switched; Ic (20A), Va, Discriminator
(FMzero), Compression (0-25 dB), Forward, Reflected.
Digital readout to 100 Hz. Analogue markings for
“feel”. Dedicated digital readout of RIT offset to +9.9
KHz. Digital readout of memory channel number recall-
ed. LED's; Processor, Noise blanker, Auto mic gain,
Monitor, Peak — Notch filter, Scan, Transceive, TX — RX
Clarify, Dial Lock, Tx Disabled.

Practical Wireless, February 1982
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FT208R

£209.00

2.5w, 2m
12.5/25 KHz
Synthesised

NEW BRANCHES - SPECIAL OFFER

WE ARE PROUD to announce the opening of two new branches, and
would be so delighted if you went along and said hello to lan G3PRR
in Grimsby or Peter G4GSA in Stoke that for the fortnight Monday
January 4th until Saturday January 16th, we will be, for personal
callers only, be offering,

FIVE PER CENT OFF OUR LIST PRICES
(see “Free Finance" section for eligible items)

FT708R
£219.00

1w, 70cms
25 KHz
Synthesised

*FT302D £800
*FT902DE £790

FTV301R Transverter Frame, 3 band £195
FV801DM Digital VFO. 40 mem. Scan  £260
YO901P Monitor scope/Panadaptor £330
FC902 Antenna tuner unit £135
SPI01 Speaker (Patch version £565) £31

FT902DM £885

10-160m. SSB, CW, AM, FM, Deluxe
digital, Keyer, fan, variable bandwidth etc.

0.15-30 MHz General Coverage Receiver
AM/SSB/CW/FM (Memory Version £409).

Mains P.S.U. (204
FC707 Antenna tuner
FV707DM Digital VFO 6 Mem
FTV707R Transvertor Frame, 1 Band
10-80m. 100w PEP. SSB, AM, CW. Variable 50TV 50MHz £70, 70TV _70MHz £80,
IF bandwidth, Digital (10w model £485). IdgniaTs\f 144MHz £100, 430TV 432MHz

2m, synthesised. 25 + 124 KHz steps FM,
1 KHz + 100 Hz steps SSB. 24W PEP.

FP107E Mains PSU External
FP107 Mains PSU Internal

= FTV107 Transvertor frame 2 band
2m Synthesised, 25 124, 1 KHz steps FM. 10-160m. 100w PEP, SSB, AM, CW. Vari- FV107 Extenal VFO

1 KHz, 100,10 Hz slepsESB. 10W PEP. able IF. Deluxe all solid state. (DMS version o167 Aniaing Tuner

" FREE SECURICOR DELIVERY 2 YEAR IMPORTER WARRANTY

<Z>  SOUTH MIDLANDS COMMUNICATIONS LIMITED

S. M. HOUSE, OSBORNE ROAD, TOTTON, SOUTHAMPTON, SO4 4DN, ENGLAND
Tel: Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: “Aerial” Southampton

GRIMSBY STOKE-ON-TRENT LEEDS 5.M.C. [Leeds CHESTERFIELD WOODHALL SPAS.M.C.
5.M.C. (Grimsby) .M.C. 257 Otley Road, 5.M.C. [Jack Tweady) LTD, 102 High [Jack Tweedy) LTD, 150 Horncastle

24?.& Fraer_nan ., i " Leods 16, Yorkshire. Street, New Whittington, Chesterfield. Road, Wooadhall Sga. Lincolnshire.
Grimsby, Lincolnshire. Talke Pits, Stoke. Leeds (0532) 782326 Chaestarfield (0246) 453340 Woodhall Spa (0526) 52793
Grimsby (0472) 59388 Kidsgrove (07B16) (72644) 9-5,30 Monday-Saturday 9-5 Tuesday-Saturday 9-5 Tuesday-Saturday

Bangor John G13KDR (0247) 55162 SMC AGENTS Pontybodkin Howarth GW3TMP (0244) 549563
Tandragee Mervyn  G13WWY (0762) B40656 Stourbridge Brian G3uL {03843) 5917 Swansea Peter GWBEBB (0792) 872525
Edinburgh Jack GMBGEC (031665) 2420 Redcar Simon GA4EQS {0642) 480808 Jersey Geoft GJ4ICD (0534) 26788
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DEALER

Buy from the Short Wave Specialists every time
.. you'll get good service from professionals who
know your hobby well. For example:

R 1000 Communications
Receiver for use athome
and in your boat or
caravan

PRICE

SX200N Scanning
Receiver 26 MHZ to
512 MHZ

PRICE

SRX 30D. The most popular
Short Wave listeners
receiver. 0.2 - 30 MHZ now
with digital readout!

PRICE

£195.

TS130S
200W pep mobile
transcesver with new bands

PFHCE

£525.,

HOW TO BUY!

By post —or 'phone your Barclaycard, Access or LAR Creditcard
number. Attematively, callin for a chat. The shop is just 10 minutes from
Leeds City Station and there's easy parking if you travel by car.
*Instant HP for licensed Amateurs *Extended Credit Terms Available.
A QUOTATION ON ALL CREDIT ITEMS IS AVAILABLE.

*Open 9.15—6.00 pm, Saturday 9.15—5.30 pm.

CITY No.| &
LIBRARY 27| ¢t
§Iﬂ
THE HEADROW
| |

FROM THE SHOP — We're close to the station and car parks. Do call
in and see Uncle Tom's cabin!

18

HERE IS A SELECTION
OF TOP BUYS

TRIO EQUIPMENT
HS5 Communications headphones,

tailored response... ..£21.85
HS4 Communications headphones

tailored response..........cccvveveennen. £10.35
LAR 1kW P.E.P. 3-way antenna switch....£16.95
LAR Antenna traps for multi-band dipole ..£12.50
VHF AMATEUR RECEIVERS
WOLFSEN Tuneable/crystal 2m FM receiver
1200 144 146 MHz .. .. £49.50

AMR217B Scanner. The best mams/battery
operated FM Receiver 144-146 MHz

..£120.75

VHF/UHF CUSHCRAFI‘ producis avallable
Famous Ringo Ranger 2m co-linear .................. £32.00
GDX2 VHF/UHF Discone Antenna 50-480MHz .£39.50
NEW HF VERTICAL ANTENNA
HF5 80 10mvertical...........cccocevieeeeinns £48.50
HF5R Optional radial kit for roof mounting

.................................................... £30.50
LAR-Omni-Match S.W.L. Antenna tuner

200KHZ to 30MHZ .....................£29.95
CX3A 3-way S.W.L. Antenna Switch............. £5.50

All TRIO and ICOM Transeivers normally in stock.

We always have a good selection of second-hand
equipment plus a comprehensive range of accessories.

Leeds Amateur Radio
27 Cookridge Street, Leeds LS2 3AG
Tel: (0532) 452657 (Shop)
Mail Order/Service Department:
60 Green Road, Meanwood, Leeds LS6 4JP
Send 50p for Catalogue and Price List,

Tel: {0532) 782224
lenclosechequefor® ____ Plus 50p for Brochure*

Goods by Return.
I I N S B D B B e .
‘delete it not applicable.

POST NOW!

to purchase

Name

I Address
I PW1 I

Past to: Leeds Amateur Radio, 60 Green Road, Meanwood, Leeds LS6 4JP.

TO BARCLAYCARD/ACCESS/LAR ' Q / I

| authorise you to debit my Barclaycard/Access/

LAR Budget Account with the amountof€
A o [ [mmm]
I Signature o B I
I TRIO DISTRIBUTOR, LAR are area distributors for CUSHCRAFT, Antenna I
Specialists, ICOM, Microwave Modules.

| — e ——— |
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comment...

The Unexpecteo

IN THE FIRST FEW WEEKS after the legalisation of CB in the
United Kingdom, an amazing change has taken place in the pattern
of activity on the 27MHz band. Despite the limited number of rigs
available so far, the new legal f.m. channels are even busier in the
Bournemouth and Poole area than the a.m. band was earlier in
1981, and the a.m. channels are almost deserted. Our spies tell us
that the pattern is much the same in London and the other big
cities too. | am sure that not even Willie Whitelaw or Timothy
Raison in their wildest dreams would have forecast that such a
state of affairs would come about so soon. Interference from
sideband CB operation, particularly Italian and French, is still a
problem during daylight hours, spreading right across the UK f.m.
band, though this should soon disappear with the falling sunspot
count, It is to be hoped that the Home Office will quickly clamp
down on s.s.b. operation here, possibly by the simple expedient of

membership, the CB clubs have seemingly been melting away. One
south coast group is said to have dropped from a membership of
well over a thousand to just one hundred after legalisation.

Quite a few of our readers have queried what PW's coverage of
CB will be, now that we have a legal system. Well, we shall be
treating it as just another application of radio of interest to the
hobbyist, with articles on installation which will also be of help to
radio amateurs, plus some rig reviews.

What we shall very definitely not be doing is to devote space to
DXing on the CB bands—CB is intended to be a short-range mobile
telephone system, not another amateur radio service. Nor shall we
be giving coverage to "10-codes”, jive talk, truckers' talk, etc. If CB
is to be the most use to the most people, plain language is
absolutely essential, and the whole system must be easily
understood. The CB Code of Practice, which you will find on page

making it illegal to possess any unlicensable transmitter,
CB has aroused an interest in many people who have moved on

to amateur radio, swelling the clubs, filling the RAE evening
classes, and completely overwhelming the Home Office
department which deals with amateur licences. The final licence
resulting from the May 1981 exam wasn't issued until the end of
November, and there were 5000 (yes, 5000) entrants for the

December 1981 exam.

While amateur radio clubs have been enjoying a rapid rise in

QUERIES

While we will always try to assist readersin
difficulties with a Practical Wireless project,
we cannot offer advice on maodifications to
our designs, nor on commercial radio, TV or
electronic equipment. Please address your
letters to the Editor, *“*Practical

Wirsless'’, Westover House, West
Quay Road, Poole, Dorset BH15 1JG,
giving a clear description of the problem
and enclosing a stamped self-addressed
envelope. Only one project per letter please.

Components for our projects are usually
available from advertisers. For more dif-
ficult items, a source will be suggested in
the “Buying Guide” box included in each
constructional article.

PROJECT COST

The approximate cost quoted in sach con-
structional article includes the box or case
‘used for the prototype. For some projects
the type of case may be critical; if so this
will be mentioned in the Buying Guide.
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CONSTRUCTION RATING
Each constructional project will in future be

given a rating, to guide readers as te its

complexity:

Beginner
A project that can be tackled by a bagtnner

who is able to identify components and

handle a soldering iron fairly competently.
Generally this category will be used for
simple projects, but sometimes for more
complicated ones of wide appeal. In this

case, construction and wmng wlll be dealt :

with in some detall

Intermediate

A project likely to appeal to a wide range hfi b

constructors, and requiring only basic test
equipment to complete any tests and ad-
justments. A fair degree of experience in
building electronic or radio projects is
assumed.

Advanced 5
A project likely to appeal to an experienced
constructor, and often requiring access to
workshop facilities and test equipment for

construction, testing and alignment. Con-
structional information will generally be
limited to the more critical aspects of the
project. Definitely not. rec.ommeﬁded fora

beginner to tackle on his own.
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62 of this issue, really tells the CBer all he needs to know, and
covers several points which are of relevance to amateur radio too.

Dl

SUBSCRIPTIONS

: _Subscribtibns are available to both home
_.and overseas addresses at £13,00 per

annum, from ‘‘Practical Wireless'’' Sub-

S ¥ scription Department, Room 2613,
 King's Reach Tower, Stamford Street,

London SE1 9LS. Airmail rates for over-
seas subscriptions can be quoted on
i‘equas't.

BACK NUMBEHS AND BINDERS
Limited stocks of some recent issues of PW

_.are available at 95p each, including post
~_and packing to. addresses at home and

O\EQI“SGBS

Binders are available (Price £4.30 to UK
addresses and overseas, including post and

~ packing) each accommodating one volume
~ of PW. Please state the year and volume
a -numbarfor which the bmder is requ:rsd

'Sund your ordars to Post Sales Depart-

-.,-‘Pieasa make chaquas, postai ‘orders, etc.,

pa\rabie to IPC Magazines Limited.
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ALAN VMIARTIN G8ZPW

New Inexpensive d.m.m.

Recently introduced by Centemp is
a very competitively priced digital
multimeter called the Model 3T.

This d.m.m. provides six functions in
16 ranges which permits measurement
of d.c. voltages, a.c. voltages, d.c.
current, resistance, diode/continuous
check and a transistor h.. measure-
ment facility, all displayed on a
12.5mm high liquid crystal readout.

Function selection is via push-button
switches at the side of the instrument
which is of robust construction and is
claimed to have a long battery life.

Supplied complete with battery, test
leads and instruction manual, the
Model 3T costs just £49:99 which in-
cludes VAT and carriage, and is ob-
tainable from: Centemp, 62 Curtis
Road, Whitton, Hounslow, Middlesex
TW4 5PT. Tel: 01-894 2723.

Antenna Mount

Most amateur radio enthusiasts, at
some time, will have experienced dif-
ficulty in fixing their base station an-
tenna mount, especially if they live in a
flat. The Altron QM1 could help to
solve this problem,

Designed to fit into window aper-
tures, the QM1 antenna mounting
system is capable of accommodating
small or light antennas such as those
for v.h.f., u.h.f., CB or TV.

Installation is simple and fast, requir-
ing no drilling of walls and the unit
locks in position, either vertically or
horizontally, in most window apertures
between 635mm and 1-07m (other
sizes are available).

The QM1 is supplied zinc plated for
weather protection and with a range of
optional accessories provides a ver-
satile mounting system that can be
adapted to accommodate a small

rotator and even a v.h.f. beam. Further
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details are available in return for an
s.a.e.

Prices for the QM1, which includes
VAT, are £27.60 for the standard
bright metal finish and £29-60 for the
deluxe black finish, plus £1-50 p&p.

The QM1 is obtainable on a cash-
with-order basis, from the manufac-
turer: Allweld Engineering, Unit 6, 232
Selsdon Road, South Croydon CR2
6PL. Tel: 01-680 2995, 01-681 6734.

wWww.americanradiohistorv.com

New Trio from Trio

Latest information from Lowe Elec-
tronics lists three new pieces of Trio
equipment.

First, the TR-2500, a compact 2m
f.m. hand-held transceiver which
features keyboard channel selection,
10 channel memory with improved
memory back up, memory scan,
programmable automatic band scan,
r.f. power 2-5W (Hi) and 0-3W (Low),
plus a variety of new accessories. The
photograph shows the TR-2500 in-
stalled in the ST-2 base stand/charger
which allows the unit to be used whilst
the NiCad battery pack is being
recharged. Price for the TR-2500 will
be in the region of £210.

Second, the R-600, a basic general
coverage receiver designed specifically
for the newcomer to short wave listen-
ing and intended to complement Trio's
range of general coverage receivers.
Price will be approximately £250.

And last, but by no means least, the
TS-780 v.h.f/u.h.f. all-mode dual ban-
der base station.

Among its many features are: fre-
quency ranges 144-146MHz on 2Zm
and 430-440MHz on 70cm, 10
memories including two priority
memory positions (9 and 10); com-
prehensive scanning facility of
programmed frequencies or band of
frequencies; i.f. shift and r.i.t.; two
v.f.o.s allow independent frequency
setting within either band which
enables efficient cross-band operation.
The price is expected to be around
£750.

All three of these products should be
available in the UK by early January
1982. For further details of price and
availability contact: Lowe Electronics
Ltd., Bentley Bridge, Chesterfield Road,
Matlock, Derbyshire DE4 5LE. Tel:
(0629) 2817 or 2430.

AThe R-600

4The TR-2500
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IC-2E Offsprings

Thanet Electronics has recently in-
troduced two new Icom hand-held
transceivers, whose design is based on
the very popular IC-2E.

First, the IC-4E, a 70cm f.m.
transceiver which possesses the
following features: frequency range
430 to 439-995MHz; receiver sen-
sitivity 0-5uV (0.3uV); transmitter out-
put power 1:5W (2:3W) on the BP3
battery pack (as supplied) to 2-3W
(3:3W) on the BP5 (high-power) bat-
tery pack; repeater shift +1-6MHz;
tone burst (via push switch on volume
control) 1750Hz +0-1Hz; and finally a
very useful new feature is the switch
selectable “listen-input” facility which
allows the repeater input to be
monitored by lifting the receiver input
by 1.:6MHz. The figures shown in
brackets are test results obtained, by

The IC-4E

Thanet Electronics, from their
demonstration model.

The second new transceiver is the
IC-M12, probably the first synthesised
hand-held marine band transceiver,
which has 12 channels (pre-
programmable to the customer's

choice), semi-duplex operation, which

is automatic, and r.f. output power

of TW.

Many of the optional accessories for
the IC-2E are suitable for use with

The IC-M12

these transceivers, excepting
which are frequency sensitive.

The VAT and p&p inclusive price
of the IC-4E is £199 and it is expected
the price of the IC-M12 will be about
the same.

By the time this issue of Practical
Wireless is published, these
transceivers will be obtainable from:
Thanet Electronics Ltd., 143 Reculver
Road, Beltinge, Herne Bay, Kent CT6
6PL. Tel: (02273) 63859.

those

Power Supplies

Yorkshire-based Fisher Karpark In-
dustries Ltd., one of the UK's leading
auto accessory and transformer
manufacturers, has launched two new
mains-operated power supply units,
called CB Radio Powerpaks.

Both units provide a regulated
13-8V d.c. with a ripple factor of less
than 50mV r.m.s. at their respective
continuous rating.

The smaller model is designed to
deliver 3A continuously and accom-
modate short surges of up to 5BA; the
larger unit delivers BA continuously
and BA at peak. Both units feature
electronic short-circuit and overload
protection. Prices are 3-5A model

£15.90 and 6-8A model £20.45.
Both F.K.|. Powerpaks carry a 12

month guarantee and are available
from Halfords or most CB shops.

Fisher Karpark Industries Ltd., Gratix
Works, Gratix Lane, Sowerby Bridge,
West Yorkshire HX6 2PH. Tel: (0422)
33533.
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PCB Holders

Two new p.c.b. holders have recently
been announced by their British
manufacturers, Carlton Nichol & Co.
Ltd. Both are constructed of aluminium
and plated steel, and allow easy rota-
tion of p.c.b.s through 360° with
positive locking at any angle.

First, the CNC 6 will accommodate
p.c.b.s measuring up to 254 x 178mm
which are held in the frame by spring-
loaded clips. The larger CNC 9 will ac-
cept p.c.b.s up to 203 x 203mm and
these are held in position by sliding vee
clamps. The clamps locate on the very
edges of the board thus avoiding the
risk of face damage to the p.c.b.

An anti-static foam pad is also
available as an optional extra. The pad,
which is on a backing plate, clips on to

www americanradiohistorv com

the rotating arms of the p.c.b. holder.

A larger version of the CNC 9 will
shortly be available and this will ac-
commodate double-Euro size boards.

The VAT inclusive prices for these
products are: CNC 6 £13:80, CNC 9
£15-95 and the anti-static foam pad
(203 x 203mm) £9-20 plus £1-50
p&p.

The holders are available direct
from: Carlton Nichol & Co. Ltd.,
Goldkey Industrial Estate, Kelvedon,
Essex.

If you please

Please mention “Production Lines”,
when applying to manufacturers or
suppliers featured on these pages.
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In the early days of wireless it was necessary to buy a
receiving licence for even the simplest of receivers. If you
wanted to conduct transmitting experiments you had to
apply to the Post Office for an experimental licence. You
had to detail the experiments you wanted to carry out, if
they were not satisfied then the licence would not be
granted.

It was at the outbreak of the First World War that these
licences were revoked, and there was a considerable delay
before experimental licences were then restored. Even
then the licences for receiving apparatus included the
following restriction. “Thermionic valves shall not be used
without special permission from the Post-Master
General.” As a result of pressure by the Wireless Society
of London and its affiliated societies, the Post Office in-
troduced a new Wireless Telegraphy Bill for the approval
of Parliament, and experimental licences became available
in the spring of 1920.

British experimenters were therefore about 18 months
behind the Americans. The British had not been idle, they
had been busy getting to know something of the new
devices, the thermionic triode, so that they could introduce
them into their equipment, replacing the spark transmitters
and crystal receivers.

During the war very substantial developments in the
production of valves had been made so that as soon as the
experimenters were permitted to use them there was a con-
siderable supply both from war surplus and also new
production.

Bright Emitter Types

All the valves were fundamentally of elementary elec-
trode construction and there were both “soft” and “hard”
versions of receiving types available, the “soft” valve being
gas filled and the “hard” valve being devoid of all gas. The
“soft” valve had been favoured by both the Navy and the
Air Force for detector purposes on account of its con-
siderably higher sensitivity than the “hard” type; however,
critical adjustment of its operating conditions eventually
caused it to be discontinued.

The basic valve which was to be used in quantity by the
experimenters was the “R” type. This was generally
similar to the valve developed by the French Telegraphie
Militaire known as “TM” type, and was made by all the
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Valves

used in
theearly

days G. JESSOP G6JP

existing manufacturers: Osram-Robertson Lamp Works,
Z Electric Lamp Co., Edison-Swan Electric Co., British
Thomson-Houston Co.

The electrode system had a cylindrical electrode moun-
ted at right angles to the pinch (seal), which only had the
minimum of electrode support wires. The filament used
was a single straight wire of pure tungsten. Commercially,
some of the makers used different types of references for
the same model of valve.

Although the “R™ valve was initially used both for
transmission and reception, both by the services and later
experimenters, there were a number of variants of the
basic type for transmission purposes. In these, higher
power was needed and for this a larger filament was used.
To get this within the electrode system the filament was
either crimped or coiled, with such type references as “B”,
“B2",“A” or “T15™ given to these variants.

All these valves were substantially of similar charac-
teristics, having an amplification factor (M) of around 9,
anode impedance (R) of 30kQ and a *slope” (M/R)
mutual conductance of about 0-3mA/V. With this low
slope it was often found that oscillation over a wide band
could not be maintained. It should be remembered that at
this time wavelengths of 440m (685kHz) and 1000m
(300kHz) or more were being used and this together with
an interest in short waves such as 200m (1494kHz) led to
a good deal of circuit experimentation. Probably the most
notable change was the use of a separately tuned aerial cir-
cuit in place of the then customary direct connection of the
aerial to the oscillatory (anode and grid) circuit, often with
the valves’ h.t. voltage on the aerial.

The same type of valves had to be used in all stages of
the receiving equipment—for high frequency amplifiers,
detectors and low frequency amplifiers. In the h.f. am-
plifiers one of the most often used circuits was resistance
capacity coupling or aperiodic (untuned) transformers
which were often wound with resistance wire to reduce
any tendency to self-oscillate.

In the detector (rectifier) stage, the most important item
was the high resistance grid leak, which in the early days
had to be home-made. It was often made adjustable using
anything from wet cotton in an electrolyte to a pencil lead
track on a suitable bobbin with a roller or sliding contact.

In low frequency stages. these were almost always
transformer coupled, although resistance capacity coupl-
ings were soon adopted, often being claimed to be less

Practical Wireless, February 1982
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Three examples of early valves each with its very distinctive shape, all of these and many others are in the author’s
own collection

noisy! Because of the low gain obtained with these low
slope valves, there was a tendency to use multiple stages if
you could afford the cost of valves and components.

In addition to the generic “R" type there was a radically
different design produced by Osram for Captain H. J.
Round (Marconi Co.); this was the low capacity tubular
type “V24”. Characteristically the “V24™ was similar to
the “R™ valve, but a different type was developed for rec-
tifier purposes. This had a high amplification factor (50)
and was known as the “Q”, which had a grid mesh: the
“QX" variation followed shortly after with a close pitch
wound grid. Both of these valves were intended to operate
effectively without a grid leak as anode or bottom bend
rectifiers.

Another type which was developed by Captain
Mullard had a small vertically mounted electrode system
which was fitted into a special cap known as “Acorn”.
This, the 53, had the anode and grid contacts at the side
and one of the filament contacts at the bottom, the other
filament connection was a small piece of metal connected
by copper tape to the base, the metal cap being cemented
to the top pip of the bulb. Larger versions of these valves
were known as “C” and “D” (soft versions) and commer-
cially as ORA “B™.

This design may have had the apparent advantages
proposed by the “V24”; they were in practice rather un-
satisfactory owing to poor insulation of the acorn cap
material. In addition to this they did not possess the low
capacity feature of the “V24™.

A newcomer to the valve producers, “Cossor”,
produced a valve “P1” of very different electrode struc-
ture. In this the filament was arranged as part of a loop en-
closed by a grid, formed into an inverted mesh basket
which was enclosed by a hood type anode.

All these valves having bright emitter filaments (pure
tungsten), in order to obtain adequate emission, had to
be operated at or near their maximum rated voltage. Most
filament supplies were at this time obtained from ac-
cumulators, which in a fully charged state were higher
than the nominal 2V per cell, and the valves were rated
with odd voltages, making it necessary to provide some
means of setting the voltage to the rated value. Also
because valves varied slightly, in multi-valve sets it was
necessary to provide individual adjustable resistances
(rheostats).

Practical Wireless, February 1982
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The life of such filaments was limited, and there was
some advantage in reducing the operating temperature to
the lowest possible consistent with adequate performance,
if for no other reason than to prolong the life as much as
possible.

As mentioned earlier the stage gain obtainable using
these valves was quite small, but it soon became apparent
that when reaction was applied, if critically adjusted, a
detector’s sensitivity was vastly increased. This method of
improving a receiver’s performance soon became standard
practice. Sometimes the reactance was applied from the
detector to the aerial circuit even when there were several
h.f. amplifiers between the aerial circuit and the detector.

Usually, when reaction was applied to the aerial circuit
there was some radiation from the aerial, which caused
considerable interference. Some experimenters used to key
their receivers by use of a finger being applied to the aerial
connection for short distance contacts (several miles).

So far the valves mentioned have largely referred to
those used for receivers; however, there were power valves
for transmitters. By the end of 1919 triodes of anode dis-
sipation of more than 500W were available. These were
also all bright emitter filaments and of a miscellany of
filament voltages. Probably the most popular with the
transmitting experimenters were the Marconi Osram
“T50", “T100”, “T1” or “T250”, or the Mullard “0/50",
“0/150” and “0/250”. In service considerable operational
experience was gathered by the makers, from their use at
decreasing wavelengths by the experimenters, thus enabl-
ing them to introduce improvements into the valve struc-
tures.

All the early Mullard transmitting valves were dis-
tinguished from the Marconi Osram types by the relatively
large extension tubes at the top and bottom of the bulb.
One of these was the exhaust tube, the lower was the fila-
ment seal. This practice was subsequently dropped and the
more usual seal off made at the side of the bulb. These
transmitting types were of course of relatively high im-
pedance for use with anode voltages between 1500V and
5000V. Their cost was quite high and they were only used
in the early days by those of substantial income.

The usual circuit used at this period was in the main a
single valve self-oscillator for c.w. operation. Modulation
was either some form of variable grid-leak provided by a
valve, an absorber valve connected to the aerial circuit, or
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in the so called choke control method, where the oscillator
and the modulator were connected together with an iron
cored choke in series with the h.t. supply.

In some more elaborate transmitters a second r.f. valve
was used; this was an oscillator to drive an amplifier
usually of a larger power size. The main problem was the
prevention of self-oscillation in the amplifier, neutralisation
was not developed until some years later.

Dull Emitter Types

The first major step forward in higher efficiency oc-
curred when filaments were made of thoriated tungsten,
which only required a quarter or less of the power needed
by the earlier types, though the other characteristics were
very similar. Many new types appeared at fairly regular in-
tervals from most of the makers, though they were mainly
intended for the entertainment market (broadcast
receivers). There were a few “power” valves intended for
the output stage of these receivers, which because of their
improved characteristics, especially lower impedance, at-
tracted the experimenters for use in their transmitters.
Perhaps the best of these were the “B4", “DES” and
“LS5". All of these had a slope of around three times that
of the old “R” type. They all had filaments of some form
of “V™ shape in place of the earlier single wire, they also
had a flat oval shaped grid and a correspondingly larger
anode.

Of these types the “LS5™ was probably used by a larger
number of operators than any other type. Although its
characteristics were similar to the others, it had a higher
anode rating, both in power and maximum voltage. Apart
from its use as indicated, it was adopted by the Post Office
for telephone repeater service, where it was known as
“VT25%,

Mullard 0/50
valve showing
the two ex-
tension tubes at
the ends of the
glass envelope

(Mullard Ltd)

This valve was eventually made in three different im-
pedances with corresponding amplification factors. The
high impedance type was the “LS5B™ intended for use
in resistance capacity coupled low frequency amplifiers.
The low impedance type “LS5A”™ was intended for low
frequency output stages to drive large loudspeakers of the
moving coil type. Later. yet another version appeared
known as the “LS5D™ and was similar to the “LS5”, but

Dull Emitters

MARCONI-OSRAM VALVE CO.LTD.
INCHES

4

TYPE B.W.O. TRANSMITTING.

Supplied in large quantities to the Army
during the War.

An early Marconi-Osram Valve Co. transmitting valve

(Marconi Co.)
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Company |Type No.|Volts |Amps| M |R M/R
BTH B4 6-0 |0-25|6 7kQ 0-86
BTH B5 2-8 |0-06|7-5 |20kQ2 |0-375
BTH B6 3.0 |0-12|7-5 |10kQ2 | 0.75
Ediswan |R 4.0 |0-75]8 25kQ) | 0-324
Ediswan |AR 4.0 |0-65(5-5 |22k | 0-4
Ediswan |ARDE 1-8 |0-3 |10 |25k | 0-4
Ediswan |ARO6 2.7 10-06|13 |45kQ | 0-29
Mullard DO6LF |2.2 |0-06|7 25kQ | 0.28
Mullard DO6HF [2-2 |0-06|20 |55kQ | 0-36
Mullard D3HF 1-8 |0-35|10-5/40kQ | 0-26
Mullard D3LF 1-8 |0-35|6 15kQ |04
Mullard DFORA |2.6 |0.-07]4-5 |17kQ |0.225
Osram DER 1.8 |0-37|8 25kQ | 0-32
Osram DE3 2.8 |0.06|6 17-5k€Y 0-34
Osram DEb5 5.0 10-25]|7 8kQ2 0-875
Osram DESB 5.0 |0-25|20 |26k |0-77
Osram DEB 1-8 104 |5 13kQ2 |0-385
Osram LS5 5.0 |08 |5 6-5kQ |0-77
Osram DEV 2.75 10-2 |6 22k | 0.27
Radion Az 3-5/4|0-25|5-5 |42.5kQ| 0-129
Radion D4 3.5/410-25]11-5|55kQ | 0-21
continued on page 36 PP
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MPORTANT—The ideas presented here are suggestions only,
nd as they are untried by this magazine, we cannot accept
esponsibility for any resultant damage, however caused. Before
lterations are attempted, care should be taken to ensure that any
uarantee is not invalidated, and it should also be borne in mind
at modifications usually have an adverse effect on resale prices.
n cases where specialist skills or equipment are needed, most
alers will undertake the work for a reasonable fee.

Roger Hall G8TNT(Sam)
No. 13 '

In Mods 12, memory back-up and semi-reverse re-
peater details were given for the Trio TR-9000. This
month continues with further mods for this popular
2m multi-mode ria.

Memory Scan

I said last month there are some mods that are recom-
mended only for the very experienced constructor.

The same is true of this next mod from Kris G8AUU,
who is probably better known as the co-author of the
International v.h(f. f.m. Guide. Kris has noticed that
several of the Trio rigs use the same microprocessor even
though they don’t all make use of the same functions, and
he has suggested taking a closer look at the uPD 650C
inside the TR-9000. This is the same chip that is used in
several other sets and they have memory scan on them. It
is then reasonable to assume that this chip can be per-
suaded to scan the memories of the TR-9000 and if we
look at Fig. 5 we can see how easily this can be achieved.

— ]
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D APD 650C l”p J; P
D37

Fig. 5 iE >t WADI49

Merely connecting a diode (almost anything will do)
between pins 13 and 38 on the chip will start it scanning.
The interconnecting lines should be decoupled, as in the
diagram, and the switch can be mounted anywhere you
like. You may even be able to use a couple of the pins
inside the microphone socket, if you don’t mind losing the
Up/Down scan facility.

Extending the Frequency Range

The last of this month’s mods deals with extending the
frequency range. Mr J. R. Walker sent in a very descrip-
tive letter which detailed the procedure for doing this. He
suggests moving a diode (D32) and running two new wires
and his idea works perfectly, but Kris G8AUU has
improved on the original idea.

When rigs are made in Japan, the manufacturer knows
that he has to sell his product all over the world and the
trend now is for them to make sets that will work
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anywhere in the world with only one or two small mods
needed to adjust the band edges and channel spacing. The
Trio TR-9000 conforms to this pattern and the two key
components are D31 and D32.

There are four basic markets for 2 metre amateur
equipment and as you can see from Table 1, the TR-9000
can be made to work in any of them by just altering the
two diodes. Mr Walker suggested moving the diode in
position D31 to position D32 and this would indeed give
us an extended frequency range but it would also give us
channel spacings of 10 and 5kHz. This may suit some
people but I far prefer 25kHz spacing when I’m operating
mobile and I find it inconvenient to have to keep spinning
the dial on a rig that has 5kHz spacing. Kris has solved
the problem very simply and in the process he has made
the TR-9000 into a rig that will work anywhere in the
world. with any of the band edges coupled with any of the
channel spacings and all for the price of a switch and two
resistors.

Table 1
Zone Diodes |Band Limits | Channel Spacings
Japan None 144.000-
145-999 20110
USA D31 143-800-
148.995 1015
Europe | D32 144.000-
145.9875 |25]12}
Aus/NZ | D31+D32]|144-000-
147.995 25|65

First of all remove all the knobs and the microphone
socket threaded ring from the front panel. Then remove
the top and bottom covers and the four screws holding the
front panel, which can now be carefully pulled forward
enough to allow the l.e.d.s to be disconnected. Remove the
two screws on each side to allow the front chassis to drop
forward and then it should be possible to remove the multi-
way connectors from the MPU board. In the middle of this
board is D32 and you should now lift the anode end of this
diode.

You will need an s.p.d.t. switch (RS No. 316-973 is
suitable) and this should be mounted anywhere you like on
the set. Mine is on the back panel because there is a space
for another hole there, but the position is not important.

Now run a wire from the anode of D32 to the common
tag on the switch, then run two more wires from the other
two tags back to the p.c.b. and solder them to the anode
pads for D32 and D31. These are printed on the board
and you will be able to see where the anodes would go if
the diodes were there (see Fig. 6).

Two 470 ohm resistors should now be soldered to pins
17 and 18 on Q15 on the control board (X53-1160-61)
and then two wires should then be soldered onto the free
ends of these resistors. The other ends of these wires can
then be soldered to pins 14 and 15 of Q15 on the p.LlL
board. The resistors should be properly sleeved and then
they can be allowed to lie on the top of the chip.

WRM4BQ)| /g—'l‘o the hole for D31
;: Fig. 6
Original o—To the hole for D32
diode A

The mod is now complete but it still needs to be
explained. We must first differentiate between powering-up
the set and turning it on. To power up something is to
apply power to the power input socket, whereas turning
something on means rotating the On/Off switch.

continued on page 57»PP
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""USER REPORTS ON SETS AND SUNDRIES

SOTA
COMMUNICATION
SYSTEMS
SCL 144PS
Linear Amplifier

Introduced to their expanding range of
amateur radio equipment during last
year, the Sota SCL 144PS is a very
well constructed, mains powered 2m
linear amplifier.

When provided with an input r.f.
drive level of 10W the amplifier will
deliver 100W from its single SD 1416,
high gain r.f. power device.

To complement this 10dB TX gain, a
switchable receiver pre-amplifier is in-
cluded within the package. The p.c.b.
mounted pre-amplifier features a U310
low noise and wide dynamic range
f.e.t., providing a realistic 12dB gain
figure and respectable associated
1.5dB noise factor. Pre-amplifiers that
achieve a greater gain are realisable,
but with currently available receiver
front-end stages, apart from a
"psychological” "S" Meter boost, the
degradation in strong signal handling
and reduction in spurious-free dynamic
range incurred, make the exercise non-
viable.

Power for the amplifier is obtained
from a conservatively rated, compact
mains p.s.u., featuring an ILP toroidal
transformer and 25A full wave bridge
rectifier, series regulated by three TIP
3055 power transistors. All the active
components of the p.s.u. are mounted
on a large, 200 x 130 x 25mm, black
anodised finned heatsink, which forms
one of the end cheeks of the housing.
Heatsink fins are configured vertically
to provide maximum thermal ef-
ficiency.

Due to the efficient layout of the r.f.
amplifier and p.s.u. stages a resulting
compact, 250 x 140 x 205mm,
overall size is obtained. All operating
controls are mounted on the grey stove
enamelled aluminium front panel and
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comprise a large mains rocker switch
and three small toggle switches for
selection of p.a., pre-amp and
f.m./s.s.b. operation options. The latter
switch selects the "hang” time cons-
tant appropriate for the operating
mode.

A phono type socket is provided on
the rear apron to allow direct p.t.t. line
over-ride, “hard"” switching, if required,
supplementing the alternative r.f. vOX
operation. In the mains off condition
the amplifier reverts to straight-
through bypass operation. LED in-

dicators, adjacent to the front panel

toggle switches, are provided to dis-
play the selected operating pattern.

Additional rear apron features in-
clude INPUT/OUTPUT SO 239 u.hf
sockets and a 15A fuse receptacle,
providing protection on the d.c. supply
line.

Operation

The SCL 144PS has been exten-
sively tested over a period of six
months, during which time it has con-
stantly performed, on demand, without
any discernible problems.

It should go without saying that any
amplifier device that has survived
without incident the rigours of a 24-
hour outing during v.h.f. National Field
Day must have a lot going for it! Judg-
ing from the reports received by
members of the Bournemouth Radio
Society, during and after the event, all
were well pleased. The reviewer was
able to observe “on air” signal perfor-
mance first hand on this occasion, be-
ing located within 15 miles of the NFD

WWW.americanradiohistorv.com

site and beaming head-on. A very
clean, spurious-free, linear signal was
received from the contest station ex-
hibiting none of the splatter effects oc-
casionally encountered as a result of
the search for the last drop of drive.

During subsequent operations from
the home QTH in Poole, the SCL
144PS has been used in conjunction
with several current 2m transceivers,
including the Trio 7800, Yaesu FT-
290R and lcom 202-S. In all cases a
very useful increase in range capability
was obtained, the lower powered rigs
producing a proportionally reduced
output.

With rigs such as the Trio 7800,
which are able to provide well in
excess of the normal input require-
ments of the amplifier, an attenuator
must be fitted. In this event Sota are
able to provide this facility, once fur-
nished with relevant details of the driv-
ing rig.

Whilst the r.f. power transistor used
in the SCL 144PS is extremely rugged
and reliable, normal precautions should
be taken to avoid operation into open
or short circuit loads, or high v.s.w.r.
conditions.

John M. Fell

Our thanks for the extended loan of
the review sample go to Mr. lan Barton
of: Sota Communication Systems
Ltd., 24-26 Childwall Lane, Bow-
ring Park, Liverpool L14 6TX. Tel:
051-4805770.

The current VAT inclusive price of

the SCL 144PS linear amplifier is
£172.50 and it is available direct from
the above address.
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Senosaees
atron‘cs South East England

Specialists
in Everything for the-
New Computer Age.

® 12K MICROSOFT
BASIC

® 16K RAM

: ® UHF MODULATOR
\ .® INTERNAL CASSETTE

}'® 2nd CASSETTE

INTERFACE

SPECIAL T

DISCOUNT

PRICE £343 VAT
* 100's OF PROGRAMS

X, AVAILABLE % TRS-80 LEVEL I
* DISK DRIVE IF REQUIRED SOFTWARE COMPATIBLE

If you cannot call write for FREE illustrated leaflet

COMPUTER-RTTY PACKAGE
for TRS-80 and VIDEO GENIE

The New Catronics CTE00 RTTY nwqu_o enables a TRS-80 I‘!BK level 1l} or Video Gnn[s A
computer to send AND receive Radio & pcb
module and a program cassette. The pcb carrias the tarminal nnh which mcludes a PLL duu
ctlminllor for reception and can handlie wide shift as well as narmow. A on the

N * EXPANSION BOX

llator which plugs into the microphone socket our SSB or FM
I:rllll!!'ﬂl! to produce FSK or AFSK mmmlnlunl The Tmnsmw’ aceive ralay on the i3
pch is keyboard controlled, as are all other f The allows ion on 4 §

speeds — 45, 50, 75 and 110 bands. Text transmission is simplified with sutomatic g
Isuem’fgures shift and there is pmwslnn for 10 memories, which can be stored on cassette. N
Transmit text | and unlamd lmo buﬂer aven whilst receiving.
Band now fo nomrhu
GTSW wrnwhu plck o: £121 ‘gls ﬂ'.f’ .50 P&I?l
Video g.n g::lpmr l:?'lw:;r only Em INCI. VAT.
CREDIT TERMS available. Pay by Access, Barclaycard, [EEEEN
Catronics Creditcharge Card. 7 |
Personal Shoppers Welcome ;
s COMMUNICATIONS HOUSE,
atroniCS (Dept. 282), 20 WALLINGTON SQUARE,
WALLINGTON, SURREY SM6 8RG.
Tel. 01-669 6700 (9 a.m. to 5.30 p.m. Sat 12.45 p.m.) Closed lunch 12.45-1.45

= ﬂmwm-

S " ¥
PMR DEALERS

Please call us for an ICOM Dealership.
Ask for Dave Stockley.

THE ICOM IC100E
HIGH BAND MOBILE & BASE

HOME OFFICE APPROVED

M-/LMW \“\M—*-—m——»-—-‘/]‘vvwm—f. W’ WS

Thanet Electronics Ltd
ICOM| | e snassams "

Telex 965179
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Tel. 051-480 5770

SOTA'S LINE OF

LINEAR AMFILERS

Model No. SCL 144/30 £50 + VAT
RF drive 2/3 Watts RF output 20/30 watts
Receiver pre amp independently controllable.

Model No. SCL 144/40 £60 + VAT
RF drive 10 watts RF output 40 watts
Receiver pre amp independently controllable.

Model No. SCL 144 £80 + VAT
RF input 10 watts RF output 100 watts
Receiver pre amp not applicable.

Model No. SCL 144P £100 + VAT
RF input 10 watts RF output 100 watts
Receiver pre amp independently controllable.

All the above Models are designed for a nominal
12 volt supply. If AC mains operation is required,
please see our Model SCL 144/PS as featured on
page 26 of the February issue of Practical
Wireless.

Sota Communication System also manufacture
Receiver pre amps for 28 MHz and 144 MHz
these being two versions one which operates as
pre amp for installation internally in Transceivers
and the other version which has an RF switching
facility and is mounted in a neat aluminium case.

The above specifications are a brief outline to our
Product Range please send an S E A or telephone
for further information.

Trade and export enquiries welcome. We are
Northern Representative for ‘““VHF
Communications” Magazines & Kits. Telephone
credit card orders taken. Carriage or postage on
all equipment.

Please all 28 days for delivery

Sota Communication Systems Ltd.

22-26 Childwall Lane, Bowring Park, Liverpool L14 6TX, England
Telex: 628702 SOTA G

Hours 9am-6pm Monday to Friday. 9am-1pm Saturday

Radio Consultants, Suppliers and Manufacturers

BARCLAYCARD AMERICAN EXPRESS ACCESS
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LOOK!!

THE NEW 144/100-S!!

L.

144 MHz 100 WATT
LINEAR AMPLIFIER

MASTER POWER AMP PREAMP

-

\ P

MICROWAVE MODULES

MML 144/100-S

A COMPATIBLE 12 AMP REGULATED MAINS POWER SUPPLY IS
AVAILABLE AT £72 inc. VAT AND POSTAGE, SO THAT FIXED STATION
AND MOBILE USE MAY BE OBTAINED FROM THIS VERSATILE
AMPLIFIER.

DO YOU HAVE ANY CHOICE??

This new 144MHz solid state linear amplifier, MML 144/100-5, is intended for use with any ex-
isting 144MHz equipment having an output power of 10-15 watts. When used in conjunction with

FEATURES
* 100 WATTS OUTPUT POWER

such a drive source this linear amplifier will provide an output power of 100 watts.

Several front panel mounted switches controlling the internal switching circuitry, allow the unit
to be left in circuit at all times. The linear power amplifier and the ultra low-noise receive pre-
amplifier, which are incorporated into the unit, can both be independently switched in and out of
circuit. In this way, all four operational combinations are possible.

By means of an internal RF vox circuit the linear will automatically switch onto transmit, when
144MHz drive is applied to the input socket. It is possible to override this facility by the connection

* LINEAR ALL MODE OPERATION

* STRAIGHT THROUGH OPERATION WHEN TURNED OFF

* ULTRA-LOW NOISE RECEIVE PREAMP — FRONT PANEL
SELECTABLE

* EQUIPPED WITH RF VOX AND MANUAL OVERRIDE

% LED STATUS LIGHTS FOR POWER, TRANSMIT & PREAMP

ON
* SUPPLIED WITH ALL CONNECTORS

of an earth to the phono socket, located on the rear panel. This connection is compatible with all
current transceiver PTT lines. The RF vox circuit is suitable for both SSB and FM modes.

The inclusion of the latest state of the art power transistor (rated at 145W dissipation)
guarantees highly reliable and ultra-linear performance, thus making the unit ideal for all modes of
operation (SSB. FM, AM, CW and SSTV).

The amplifier utilises recently developed matching techniques, which allow safe operation even
when improperly subjected simultaneously to 50% overdrive and a supply voltage of 15V, The PA
transistor is thermally tracked against temperature variation and operational temperature rise.

The receive preamplifier uses one of the latest dual gate MOSFETs (3SKB8) in a noise-matched
configuration. This technigue together with careful optimisation of overall qain makes the pre-

SPECIFICATION

Power output: 100 watts (within 0-5dB) typical

Power input: 10 watts nominal

Power requirements: 138 volts & 12 amps for 100 watts
output

Overall preamp power gain: 12dB

Overall preamp noise figure Better than 1-5dB

RF connectors: 50239

Weight: 1:5Kg (3lb 50z}

Overall size: 265 x 117 » 54mm (104 x 4§ « 24in)

amplifier ideal for use ahead of any popular 2 metre transceiver. The sensitivity of most current 2
metre transceivers is such that a preamplifier gain of 12dB is sufficient to ensure an excellent
overall system noise figure. A preamplifier with gain in excess of this figure will prove unduly
detrimental to the strong signal-handling performance of the transceiver.

All circuitry is constructed on high quality glass fibre printed circuit board and protection is in-
cluded against reverse polarity. The unit is housed in a highly durable, extruded aluminium
enclosure. RF input and output sockets are located on the rear panel together with the phono
socket, fuseholder and power lead. The unit is supplied complete with all necessary connectors,

MML144/100-S:
£129.95 inc VAT

(P&P £2.75)
TELEPHONE YOUR ORDER FOR
IMMEDIATE DESPATCH

ALL MICROWAVE MODULES PRODUCTS ARE FULLY GUARANTEED FOR 12 MONTHS (INCLUDING PA TRANSISTORS)

nccan: MICROWAVE MODULES HOURS:
Bl BROOKFIELD DRIVE, AINTREE, LIVERPOOL L9 7AN, ENGLAND [T YO Tt
WELEOmIE Telephone: 051-523 4011 Telex: 628608 MICRO G 9-12.30, 1-5.00

CALLERS ARE WELCOME, PLEASE TELEPHONE FIRST
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Geoff ARNOLD G3GSR

Though many home constructors like to design and build
their circuits from transistors, resistors and capacitors,
others take advantage of the wide variety of “building
blocks” available to them. These building blocks are
often just integrated circuits, though some of these are
extremely complex in themselves, but more and more
sub-assembly kits or modules are offered to the
enthusiast, giving him the chance to put together a com-
plex unit quickly and easily. That unit can generally be
modified or adapted to do the particular job that the con-
structor has in mind.

The PW Modulated Waveform Generator is a unit
based on this sort of approach, though as presented here
it has not started on its process of development or adap-
tation. The data sheets which come with the two kits
used give many ideas for other functions. The rest is up
to you.

Modulated waveform generators or function generators—
sources of sine, square or triangular waveforms, etc., are
fairly common animals nowadays, giving outputs well up
into the lower radio frequency bands. Many of them can
be frequency modulated or swept, but so far as I know, the
only reasonably priced generator i.c. providing amplitude
modulation (including suppressed carrier d.s.b.) by means
of an on-chip balanced modulator is the Exar XR-205.

The XR-205 comes in a 16-pin dual-in-line package and
has three separate circuit sections: a voltage-controlled
oscillator (v.c.o.) which generates the basic periodic
waveforms; a balanced modulator which provides am-
plitude or phase'modulation; and a buffer amplifier section
with a low-impedence output (typically 50Q) and high
current drive capability of around +10mA peak-to-peak.
The system block diagram and pin-outs of the XR-205 are
shown in Fig. 1.

The combination of v.c.o0. and balanced modulator can
provide sine, triangle, square, sawtooth, ramp and pulse
waveforms; double-sideband amplitude modulation, in-
cluding suppressed carrier modulation; frequency modula-
tion; sweep generation; tone-burst generation;
simultaneous a.m./f.m.; frequency-shift keyed (f.s.k.)
signal generation; phase-shift keyed (p.s.k.) signal genera-
tion; on/off keyed oscillation. Power supply requirements
are either a single + 12V rail or balanced +12V rails.

Practical Wireless, February 1982

CARRIER

By using two XR-205 i.c.s, one to provide the carrier
signal and the other the modulation, a versatile, easily-
assembled signal source for testing purposes, or for
generating demonstration waveforms for use in
classrooms or lecture theatres, is produced.

Generator Circuit

The circuit diagram of the PW Modulated Waveform
Generator, based on the XR-205K kit, of which more
later, is shown in Fig. 2. The modulation generator, IC1,
can provide sine, square or triangular wave outputs, as
selected by S3, at a fixed frequency of about 1-2kHz. This
could be made variable if required. The output of ICI is
available at front-panel terminals for external use, with a
peak-to-peak amplitude of about 2:6V (sine), 2-1V
(triangle) or 1V (square). It is also fed via S4, which selects
internal a.m. or f.m., to IC2. The a.m. input is applied via
pin 3 to the balanced modulator, whilst the f.m. input is
applied to the v.c.o. via pin 13, where it is superimposed
on the standing voltage from the wiper of R3I, the
CARRIER FREQUENCY control. External a.m. and f.m. can

1-1—| 316 +V,
Modulator £e
outputs
20— 215
Timin
vco cupac.gitur
30— Q14
Modulator
X inputs FM,sync.
Lo— ——013 and sweep
>< input
50— L——012 Squarewave
Modulator output
Y inputs
60— 11 Buffer
output
7 o=t ©10 Buffer
Waveform input
adj. I
¢ J9=VgE
Fig. 1: XR-205 system block diagram and pin-outs
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am of the modulated waveform generator, less power supply
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Circuit diagr.

Fig. 2
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also be applied via front panel terminals, so that
simultaneous a.m. and f.m. can be imposed on the output
waveform. The output level from IC1 is set by R1, the
MOD LEVEL control.

The carrier signal is generated by IC2, providing sine,
triangle, square, ramp, sawtooth or pulse waveforms, as
set by S2, the CARRIER SHAPE switch. The carrier fre-
quency range is selected by S1 in a 1—3—10 sequence
from 100Hz to 1MHz (nominal). In fact, at least 10 per
cent overlap is provided at either end of each range, and
the overall span (depending upon component tolerances)
will be about 70Hz to 1-15MHz.

The cARRIER LEVEL control, R6, applies a bias voltage
to one input of the balanced modulator (pin 4) of IC2.
When R6 is set to approximately mid-position, the carrier
will be suppressed (specified as typically —52dB at the null
point for frequencies below 1MHz), allowing double-
sideband, suppressed carrier (d.s.b.s.c.) amplitude-
modulated signals to be produced. Carrier will be
produced with increasing amplitude as R6 is turned to
either side of the null, with the sawtooth, ramp and pulse

outputs having a polarity dependent on which way the

control is moved.

For simplicity, a single-rail power supply configuration
was used, based on a 12 volt 3-terminal regulator i.c. The
circuit is shown in Fig. 3. The measured current require-
ment of the completed waveform generator board is
around 30mA maximum, and so a 100mA rated supply
would be more than adequate. However, in looking at the
prices of the necessary mains transformer, rectifier bridge,
reservoir capacitor and regulator chip, it seemed worth
while to spend a little extra and build in a power supply
with a reserve of capacity which could be used to drive
other circuits needing a 12V d.c. stabilised supply,
providing they did not mind the negative rail being
earthed. Therefore, a 1A supply was included, available to
the outside world via terminals on the back panel. The
regulator i.c. is foldback-protected against overload, so
there is no danger to it from external short-circuits, and no
point in putting a fuse in the line to the back panel ter-
minals.

Frequency Readout

Although not an essential part of the waveform
generator, we decided that it would be useful to
demonstrate one application of our Special Offer this
month (see page 45), by building in a digital frequency
readout. The Timestep DFC4 has two lifhitations which
affect its use in this particular project; these are its 1kHz
resolution and its lower frequency limit of 10kHz, but it
has still proved very useful. The Timestep data sheet
suggests improving the audio frequency performance by
the use of an external clock oscillator with dividers, instead
of the on-chip crystal oscillator, but this has not been tried.

The alternative to using a digital frequency readout
would be to calibrate the CARRIER FREQUENCY control,
R31, although this would probably require some juggling
of the values of capacitors associated with the CARRIER
FREQUENCY RANGE switch, S1, to make the scales coin-
cide, unless panel space could be found for a separate
scale for each range.

Circuit diagram information for the DFC4 comes with
the kit, but Fig. 4 shows the power supply circuitry, and
Fig. 7 the p.c.b. external connections. The DFC4 incor-
porates a bright blue-green phosphorescent 3i-digit
readout, and requires +12V, —9V and 3V a.c. supplies. It
is therefore not possible to run it from the same supply as
the waveform generator board, and in any case the kit in-
cludes its own power supply components.

Practical Wireless, February 1982
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Fig. 3: Waveform generator power supply circuit
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Fig. 4: Power supply for the DFC4 digital frequency
counter
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Construction—Generator

A kit comprising two XR-205 i.c.s, a printed circuit
board etched and drilled ready for assembly, plus com-
prehensive data and instructions is available in the UK from
Rastra Electronics Ltd. The rest of the components
(resistors, capacitors and switches) plus a power supply
and a box to build it all into, have to be provided by the
constructor.

The p.c.b. which comes with the kit is fairly big (140 x
76mm) but there is really little point in making it smaller in
view of the large number of external controls required,
which means that you cannot use too small a box or case.

Most of the waveform generator components mount on
the supplied p.c.b. as shown in the layout drawing supplied
with the XR-205K kit, the exceptions being the four
potentiometers, three fixed resistors, and the frequency
range capacitors which are mounted on S1. To avoid
problems with parasitic oscillations, S3 should be mounted
as close as possible to ICI, and similarly S2 and IC2.
Capacitors C20 and C21 can be fitted if necessary to
suppress parasitics. The instructions supplied with the kit
suggest that the interconnecting wiring to S2 and S3
should not be longer than about 50mm. The layout of the
prototype as shown in the photographs does not quite
achieve this ideal, though it could be improved by
mounting the switch wafers further back on the
mechanisms. The rotary switches used are supplied with
rear shafts about 60mm long, which are cropped to the re-
quired length. See the comments under “Operation”.

Switch S1 should have the range capacitors soldered
into place between the two wafers, and flying leads at-
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tached to the rotor contact tags before mounting the
switch on the front panel. If you have difficulty locating
the correct value capacitors for C13 and C15, they can be
made up by paralleling 0-47uF and 0-22pF, and 47nF
and 22nF respectively.

Switch S2 should also have flying leads, plus all the
links and resistors R23 and R25 attached before

mounting, otherwise the underneath contact tags are inac-

cessible. 83 is a single-wafer switch and all its tags are
accessible after fitting, so that it does not matter whether
the connecting wires are attached to the switch or the
p.c.b. first.

It is essential to fit terminal pins to the p.c.b. for all ex-
ternal connections. The board is mounted on the floor of
the case using two 4BA screws and nuts with short
spacers.

Apart from the transformer and reservoir capacitors, all
the waveform generator power supply components can be
easily accommodated on a small piece of Veroboard, as
shown in Fig. 5. The board can be mounted by means of
the heatsink tab of the 7812 regulator, with Sticky Fixers
between the board edge and the case rear panel to
minimise flexing of the regulator package legs. The board
is so light that no further fixing is really required.

Two 4700uF capacitors (C301 and C302) are used
rather than a single 10000pF for the reservoir, partly
because of a slight cost saving and partly because they are
smaller and easier to accommodate. They are secured by
means of a nylon cable-tie, fitted through two holes drilled
in the case floor. The holes should have their sharp edges
chamfered to prevent cutting into the tie when it is
tightened.

CONSTRUCTION

aall=d Intermediate

BUYING GUIDE

The wafer switch parts and other items listed with RS
Components stock numbers are available from several
of our advertisers, including C. Bowes Electronics Ltd.
The XR-205K kit is available from Rastra Electronics
Ltd., 275-281 King Street, Hammersmith, London W6
9NF, price £16.99 including post, packing and VAT.
See page 45 for availability of the Timestep DFC4 kit.

APPROXIMATE

coST T

Construction—Counter

The Timestep DFC4 kit comes with instructions for
assembly and wiring into equipment, plus programming

* components

+W Cermet presets :
5k 2 RI10,22

Switches o
S1 2-pole, B-way :
S2  4-pole, 6-way}89a-Table 1
§3 3-pole, 4-way S :
S4 Single-pole changeover with centre “‘off”
. position, miniature toggle
S301 2-pole on/off, miniature toggle

Capacitors
4 Ceramic plate Polystyrene
Resistors 22pF 2 C20,21* 220pF 1 C24
$W 5% Carbon film e _ ; : - B60pF 1623
560Q @ 2 R27,32 Ceramic disc 2.2nF 1627
1kQ 2 R25,28 10nF 2 C7 19 6-8nF 17.C17
18k 2 R9,23 0-1pF 3 C1,318
3kQ 1 R24 : ' Tantalum bead, 35V
3-6k2 1 R30 _ . Polyester film, 250V 0-22uF 1 €303
3-9kQ TR 22nF 1..C18 0-47uF 1 C304
51kQ 2 R11,35 68nF 1 Cc15* '
15kQ 5 R4,5,8,15,21 0-22uF 2 L2494 Electrolytic, 25V double-ended
30kQ 4 R2,3,16,18 _0-68uF 1. C13" 10pF 7 C4-6,8:11
47k 12 'R29 el 2.2uF 15012 4700uF 2 C301,302
100kQ2 -~ 10 R7,12-14,17,19,
S0 9dkdE 3.7 Semiconductors
Potentiometers oo Integrated circuit regulator
+W linear law, 4in spindle -~ 7812 1 IC301 {12V 1A)
Bk = 3 R1CE, 340 -
- : : Diode bridge
+W log law, }in spindle : ' 200V 1-6A 1 D301 (RS Components 261-491)
. 2:2kQ 1 R33(or2.5kQ) * See text.
Miscellaneous

Mains transformer T301, 12V 1:6A secondary.
Fuse FS301, 1A anti-surge, 20mm with holder.
BNC round socket with earth tag. Screw terminals/
4mm sockets: 4 red, 2 black. Pointer knobs:
3 21mm, 4 14-5mm, for }in shafts. Case, Vero
202-21091E. Display bezel, Vero 203-22236A.
Exar XR-205K kit, comprising 2 XR-205 i.c.s, p.c.b.
and data sheets. Timestep DFC4 kit, comprising all
components, display, p.cb. and data sheets.
Veroboard. Terminal pins.
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Fig. 5: Waveform generator
rectifier/regulator boardVv
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details to achieve the required frequency offsets when used
as a tuning readout in a radio receiver. In the present
application, the DFC4 is required to operate as a straight
frequency counter, without i.f. offset, using the direct
(long/medium wave) input, Drive for the counter is tapped
off from the ouTPUT LEVEL control, R33, via a 220pF
capacitor, C24, and a short length of screened cable. The
board is secured at its front edge by means of two small
angle brackets (not part of the kit), fixed to the board by
4BA screws and nuts and to the front panel by 4BA
screws and hank bushes. If hank bushes are not available,
nuts can be used instead but are much more difficult to fit.
The board is steadied by a long 4BA screw and a 34mm
spacer between its centre and the case floor.
Unfortunately, there does not seem to be a bezel
specifically designed for phosphorescent displays. Or if
there is, it’s not available on the hobbyist market. So, to

Practical Wireless, February 1982

Table 1 — Wafer Switches

S1 — 83 are all made up from RS Compnnsnts__
Miniature Switch Kits. Each comprises a mechanism,
Stock No. 327-311 (total 3 raquiredl. fitted with
wafers and spacers as follows: %
S1 2 off 1-pole, 12-way wafers, Stock I\!o 327-
349 spaced 40mm apart, usmg 20 spacers (10
per side) :
S2 2 off 2-pole, .&wav wafers, Stock No. 327-
355 spaced 13mm apart usmg 8 sp"aeers {4«pe\ iy
‘side) =
S3 1 off 3-pole, 4—wav wafer, Stock No 321-
361 spaced back from mechanism by B spacers' i
(3 per side) ke
Mechanism end-stops set for correct rotatlon Iimits 2
(S1 used as 8-wayonly).
Total of 34 spacers used (4 packs Stock No 327 o
327 required (10 spacers per packﬂ :
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Sinewave

Ramp

The six basic output waveforms

finish off the display cut-out neatly, we used a Vero bezel,
adapting it to fit by removing the usual fixing screws and
clamps, and securing it to the front panel by a few dabs of
glue. As shown in the photographs of the finished unit, the
“AM”, “FM”, “kHz” and “MHz” legends on the display
are visible through the bezel window, though they are not
used when operating without frequency offset. You may
like to hide them by painting the ends of the display with
photographic dead-black or blackboard paint.

The power supply components are mounted on another
small piece of Veroboard, stood off the case rear panel
with two 6BA screws and short spacers. The layout is
shown in Fig. 6. '

Details of all the inter-unit wiring are shown in Fig. 7.
For safety reasons, all terminals carrying mains voltage
(fuse-holder, on/off switch and both transformers) should
be protected against accidental contact by heat-shrink
sleeving or similar means.

Operation

There is not a great deal to say about operating the PW
Modulated Waveform Generator. Read the advice given in
the XR-205 data sheet, connect the generator to an os-
cilloscope, switch on and play around with it until you find
out what it can do. You will come across some really in-
triguing waveforms, especially when you try modulating a
very low frequency carrier, or doing simultaneous a.m.
and f.m.

There are just three adjustments to make when you first
switch on. One of these is the crystal trimmer in the
DFC4, which requires some external source of reference
such as another frequency counter or a medium wave
receiver. Hints are given in the kit instructions.

The other adjustments are to R10 and R22 on the
waveform generator board, which are adjusted for

Practical Wireless, February 1982

Triangular wave

Sawtooth

Squarewave

Pulse

Transparent film overlays of the front panel are
available from the Editorial Office at Poole, price £1.60
including post and packing.

minimum distortion on sinewave outputs from ICI1 and
IC2 respectively. The XR-205, like most function
generator chips. produces a sinewave by “distorting™ the
triangle wave output, rather than generating a true
sinewave. The presets R10 and R22 control the amount of
this “distortion™ which is introduced. If you have access to
an audio distortion meter then the job is very easy, as you
just twiddle the appropriate potentiometer for minimum
reading. Otherwise you can adjust by judging how good
the sinewave looks on an oscilloscope. You will find that
you have to compromise between pointed peaks and flat-
tened peaks, but check that you haven’t turned the level
control up to the point where the XR-205 buffer amplifier
is beginning to limit. Minimum sinewave distortion is
typically 2.5 per cent, which is not as good as some of the
more recent waveform and function generator i.c.s, but
then they don’t offer you a built-in balanced modulator.

No connection points are provided on the waveform
generator p.c.b. for C20 and C21, and they were not
initially fitted. However, when the prototype was first
switched on, the modulation oscillator had a positive-going
notch in its sinewave output, just before the negative peak.
The suggested 22pF for C20 distorted the sinewave to an
extent that could not be corrected by adjustment of R10,
but it was found by experiment that about 17pF (15pF
and 2-2pF in parallel) connected across terminal pins “F”
and “H" did the trick.

Some examples of the waveforms produced by the
prototype generator are shown in the photographs..The
XR-205 data sheet shows many more waveforms and
describes how they can be achieved. Note that it is not
possible to produce the classic over-modulated a.m.
waveform with this generator because of the use of a
balanced modulator. The amount of frequency modulation
or sweep achievable from the internal modulation os-
cillator is limited, but is a maximum when the CARRIER
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A 90% modulated a.m. waveform

(top). Note how the envelope

follows the modulating waveform
shown on the bottom trace

A d.s.b. suppressed carrier a.m.

waveform (top). Note the two en-

velope peaks per cycle of the
modulating waveform

TR

|
.l:\__' {14
Uilllllil.

A frequency-modulated carrier.

The oscilloscope trace is triggered,

and therefore steady at the left-
hand end

All the waveform photographs in this article were taken from the screen of a
Telequipment D43 oscilloscope, using a Shackman 7000 camera and Polaroid
3000ASA film. Exposure was +s or 4s at f:8.

One of the weird waveforms you

can produce. Suppressed-carrier

mod of pulses by an a.f. sinewave.

Note the polarity reversal of the
pulses on each half-cvcle

FREQUENCY control R31 is set fully anti-clockwise. Using an external
modulating source, a frequency sweep range of 7:1 or more can be produced.

If a wire-wound potentiometer is used for R31, the output frequency will
change in very small but noticeable steps when getting up into the r.f. region.
This is of course due to the wiper moving from one turn of the track winding to
the next, and is a problem in all CR oscillators operating at r.f. If continuous
change of frequency is required, a good quality carbon track potentiometer
should be used in this position.

Remember that you must turn the CARRIER LEVEL control R6 away from its
null point whilst using the frequency counter. [ ]

EARLY VALVES

P> continued from page 24

in this case the grid connection was brought out through
the side of the bulb for short wave oscillator use.

The “LS5B™ later became favoured as a frequency
doubler for output on 20m (14MHz), they were also used
for similar work on 10m (28MHz). In a few cases, uncap-
ped valves were used on this wavelength and the shorter
5m (60MHz) wavelength, but reduced rating was normally
applied.

It is of interest to note that at the same period the
American experimenters were using a very similar valve
for their transmitters, this was the “UX210”, It had
originated from a demand for a power valve for low fre-
quency amplifiers, to drive the then new Rice-Kellogg
moving coil loudspeakers. It was similarly priced to the
*LS37, being nine dollars compared with two pounds ten
shillings (£2.50).

The first dull emitter valve specially produced for
transmitter use was the Marconi-Osram “DETI1” (40
watt) quickly followed by an equivalent from Mullard
known as “D040”. Both these valves were charac-
teristically better than any of the earlier types, having a
slope of around 2mA/V. The “DET1” advertisements of
the day quoted: “Owing to the remarkable results obtained
with “LS5" valve as a 10W transmitter, this type has
been developed™.

These valves were fitted with a large low capacity cap
and it was claimed that the valve would oscillate down to
5m (60MHz). The “D040” quoted that it was suitable for
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Bright Emitters

Company | Type No.| Volts Ampsl M | R M/R

BTH R 4 0-65]|6-5| 25kQ2 |0-26
Ediswan |R 4 0-65|8 |25kQ |0-324
Osram R 4 07 |9 |35kQ2 |0-26
Mullard | ORA 4 0-7 |8 |26kQ |0-24

Cossor P1 4 0-72]6-6] 18k |0-24

Cossor P2 4 0-72]12 | 50k |0-238
»Radion GP 4.25(0-48|9 |45k |0-20
Osram R5V 5 0-65|9 |30k |0-30
Osram C 5 0-7516 19kQ2 |0-316

(RAF) '

Mullard | HF 4 0-7 |7-3]32kQ2 |0.225
Mullard | LF 4 07 |6 |23kQ |0-26
Osram V24 5 0-45|6 |22kQ |0-27
Osram Q 5 0-45|50 | 150k |0-33
Osram Qax 5 0-45120 | 100k2 | 0-25

short wave transmission, down to 40m (7MHz). Both
valves cost five guineas (£5.25) each.

From the foregoing, it will be appreciated that early ex-
perimenters were faced with relatively expensive items and
the cost was very much greater than nowadays. For exam-
ple, in the early twenties, when the average weekly wage
for a craftsman was around thirty to thirty-five shillings
(£1.50 to £1.75), to buy a “R™ valve took half a week’s
money, and an “LS5" required nearly two weeks’ pay! @
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The EUROCOMM Range

27 MHz CB Transceivers to MPT 1320

FUROCOMM 40

A compact 40 channel unit offering high sensitivity,
ease of operation and switched Channel 9 selection
Features: Large LED Channel Display

llluminated Signal/Power Meter

Tx and Rx Status LED's

Hi/Lo Power Switch

CB/PA Selector Switch

Volume and Squelch Controls

Internal Speaker
The Eurocomm 40 is supplied complete with fused
power cord, mobile mount, microphone and mounting
clip.

PRICE: £69.00 inc. VAT

FUROCOMM DX40

A robust unit ideal for mobile and base use.

Features: Large LED Channel Display
llluminated Signal/Power Meter
Tx and Rx Status Indicators
Hi/Lo Power Switch
CB/PA Switch
Volume and Squelch Controls
Internal Speaker

The Eurocomm DX40 is supplied complete with a
universal mounting bracket, fused power cord,
microphone and clip.

PRICE: £79.00 inc. VAT

TONE SIGNALLING o

PRODUCTS

A range of boards are available to fit the Eurocomm
range. When switched in, these enable only breakers
with the appropriate tones included in their
transmissions to open the squelch. Ideal for users who
need to monitor a channel continuously for a call, but
find the interference annoying. These small sized
modules interface with virtually any type of two way
radio equipment, and when switched out allow normal
operation of the rig. Units are programmable for
multiple calling tones. Details on request.

PRICES:
CTCSS (Tone Mute) — £31.00 to £61.00 inc VAT
5 Tone Selcall — £99.00 inc VAT

STABILISED
POWER SUPPLIES

Rugged professional quality
units at realistic prices

5 Amp — £18.40 inc VAT
7 Amp — £32.00 inc VAT

Lycomm........

G3zyc GBCNB G3NJX G3ZYD Gazyc

47/51 Pentrich Rd., Ripley, Derby DE5 3DS

Tel Ripley (0773) 44281 Telex 377477

WWW.americanradiohistorv.com

We supply a comprehensive range of test
equipment, power supplies and PL259
plugs/accessories — prices on request.
Benefit from our experience in the supply and
maintenance of commercial and amateur
equipment.




Photo Acoustics Ltd _BUDGET

MICRO COMMUNICATIONS DIVISION ACCOUNY

WE ARE AUTHORISED DEALERS FOR:-

AUTHORISED

ACCESSORIES P&P
H.F. Transceivers P&P anﬁ;ua & ?0 G 499, J_:: Ferrite rings . .£0.40
Trio TS8 leom IC390E. " 450 AR40 rotatory. £65.50 (4.50)
Trio TS5 Ieom IC '00 (4.50) DAIWA DR7500R . £107.98 (4.50]
Trio TS13 Icom IC 3.00 (2.50) . X 9502 rotator ........ ..£66.50 (4.50]
Trio T513 Yaosu FT2 '00 (4.50) | Yaesu FRG7700M. .00 (4.50] .. £14.75 (1.25)
Yaesu FT1.. Yaesu FT 00 (3.80 Rs'?':‘ ol B0
Yaesu FT9020M 9 2.50 rband Racaiver.. " . .
Yaesu FT101ZDFM "0 l‘_m demy CB-Airband £14.85 (1.00) £33.00 (1 ;E'i
Yaesu FT707 ... ::: E:g G‘g:gg Esb‘l
2 Metre & 70 cms ¥ " P300 1.8-500 Mhz.. . £79.99 (2.50)
Tr..ﬂsms 00 (a0 | SomeuTERS AERIALS | 31300 1 36:500 M. - £59.9 (2.50)
Trio TR9000 kcaibn SP H?cfé A CUSHCRAFT | CNA 1001 Auto ATU.. £129.95 (2.50)
Trio TR7730 FOR THE LARGEST nnNGE INC.B. ) AVANTI CNA2002 Auto ATU £228.00 (2.50)-
Trio TR2300 ch_ 2740 co AVAILABLE ON: HOXIN SW110A SWR/Power. . £31.33 (1.25)
Trio TRB400 DEN C?aERNET APPLE HOKUSHIN CNE20A Twin Pointer SWR....... £52.81 (2.50)
Trio TROS00 ;‘g&-{w LMO!\I')\I'LE“'I':‘XDCO VIDEEEEENIE G-WHIP &E nggom'"{qMalﬁh . £34, g g

i mni Match . ..

Trio TR2500. . REFTEC (S3Amt ] pALEAn FULL RANGE OF M obu

—24 HOUR ANSWERPHONE CREDITCHARGE PART EXCHANGE —
58 HIGH STREET, NEWPORT PAGNELL, BUCKS.
TEL: 0908 610625

MARCO TRADING

DEVELOPMENT PACKS: These famous resistor pa:l:.s are now available in two sizes: ZENER DIODES: 400m/w, 3V 10 33V Bp each, 100 for £6.00 (your mix}, 1 Watt, 3V 1o

Carbon film 5% resistors, every value individually packed in a clearly labelled bag. 10 of every 200V 15 @ each, 100 for £12.50 (your mix),

value in the szg range between |hs°vaiuas sta]ted £6.00 K + VAT 1.C. SOCKETS: 6 pin « 7p, B pin « 8p, 14 pin « 10p, 16 pin « 119, 18 pin « 13p, 20 pin «
‘Watt Pack: 10 chm to 1 Meg (610 resistors, per pac 16p, 24 pin - 20p, 28 28p, 40 32 CIUJQNTI.TY PRICES ON APPLICATION.

irwan Pack: 10 ohm 10 2M2 (650 resistors)  £5.00 per pack + VAT o———=e 208 38 bl 208, 20 i« Z0p: 400l 9 020 O 180F- 1000, .n';_%

CS: 63V

TANTALUMS: 35V, 0.1 0.15p, 0224, 033, 047y, 0.680, 1.0u each. 2.2p, 3.3
4,7y, 6.8u, 35V « 14p each, 10/35V 18p, 22/35 38p. 47/10V 26p, 337‘0\! 22p, 100, v
20p, 68/3V 20p each.

gDJ 3mm RED 12p each, Green 18p each, Yellow 18p each, incl. Clips. 5mm RED 12p
each, Green 18p each, Yellow 18p each, incl. Clips. 100 Red (3 or 5mm) for £6.50 excluding Clips.
SKELETON PRE-SETS: 1000 10 1M Var‘hcal & Horizontal, aH « Bp each, 100 (your mix) for
£4.50. BRIDGE REC'S: 1A 50V 36p, 2A 200V 44p, 25A 50V £2.38, IEA IOQV E2.41
TRANSISTORS: BC107/8/9 10p, BC'I-‘I?.I'B."B 8p, BC'lsZB.M BC'ITZ 00 28p,
BC212/3/4 9p, 212L/3L/4L 10p, BF180/81 29p, AC128 , Al lS'I ‘% 2N3055 45p,
2N3819 23p, 2N3053 20p, B 125 10p, BF26: 13 30p, 1N DOI Bp, 1N4 5 8p, 741 20p,
NES5S 25p, LM380 80p.
CMOs 400‘320p.401\5 20p, 4076 90p, 4081 20p, ZN4 14 90p.
ELECTROLYTICS: A is Axial: R is Radial; 1/63C A Tp, 2.2/25 R 4p, 4.7/25 R 5p, 10/16 R

MULTIMETER SPECIAL Russian type U4324 (Advertised
elsawhere in this magazine for over £15.00 each recently).
d.c. Voltage: 0.6,1.2, 3, 12, 30, 60, 120, 600, 1200.

a.c. Voltage: 3.6, 15, 60, 150, 300, 600, 9

d.c. intensity OOE 0 , 6, 60, 00

a.c. intensity . 3, 30, 300,

d.c. resistance: 0.2, 5, 50 500 5000 kOhm
g.e. level dB: “10t0+12.

FANTASTIC SPECIAL PRICE:
£12.00 including P/P and VAT

. 22/16 R 4p, R 8p, 54 3p, 47/16 R Bp, 47, 1 A Sp, 100/16 R
TRANSFORMERS B'r’u:fh made léansfmmars at Eer\r lmnliu: prlcesm 160 ‘§ llrch-’sls ?322!53 ' 25#?;0 108511;: 185: o 63? 62090.1’?";.3160‘?!”9.
econdary urrant + + 2200/40 A , 47! T
240v.’  450-4.5¢ 400ma 50p 45p  38p 740 Assp Thodlean T
2 100m/a 52p p

40v: -0- 58p 43,
B i & % % ®  RESISTORS FROM STOCK!
Manufacturers note: We can supply FROM STOCK, 1000+
Over 4 million YW and W 5% carbon film
EUROPEAN These very high quality British made two pin European adaptors

quantities of the above transformers and adaptors below.
are ideal for driving Radios, cassette recorders, TV games, i i
ADAFTORS calculators etc. The adaptors fit the UK shaver socket. g resi Stors —’n Sroc'k'

REF. D.C.Voltage Current 1+ 10+ 100+
Ena T v R .
€03 & igms E 50 E’T“{g ggﬁ Prices as follows:—
: g \W 1,000 + perval £3.00
¥ > per valve ”
B e 1W 1,000 + per valve £3.50
3 Export please add Sea/Air mail at cost.
Callers welcome Mon-Fri 9-5.

Full details and larger quantity prices upon
THis oot s oo ardore (Fros over EB00T, Ada 15% VAT to totl. Send arders a: 0 o0 T/F application.

Dept. PW2, MARCO TRADING,
The Old School, Edstaston, WEM, Shropshire SY4 5RJ.
Tel: (094872) 464.
Special Offer Test Equipment Catalogue available upon request. Send S.A.E. or Telephone.
All orders despatched by return of mail.
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COMMTRON
CB 40F

_ CBis a mobile short-range talephone
~_ system. You require a licence to use
it £10 p.a. from Post Offices.

The CB40F is Commtron's first rig
purpose-built to the UK 27MHz fm. CB
specification MPT 1320. They have some
years of experience in producing
transceivers for the US market under
several well-known brand-names and it
certainly shows in the standard of design of
this set.

FACILITIES

Full 40 channels with red l.e.d. digital
readout. Switch for Channel 9 priority
selection. llluminated power/”S” meter.
Hi/Lo power switch. Public Address facility.
Socket for B/16 Q external loudspeaker.
Supplied with microphone; mobile
mounting bracket; microphone bracket;
12V d.c. power lead 1-5m long with in-line
fuse; instruction manual.

DESIGN

Looks very competent, with clean inter-
nal layout. Main board, single-sided and
with all components identified, carries all
circuitry except channel selector switch and
display decoder which are on a small
separate board. Extensive r.f. filtering on
control and audio leads coming off-board.

A p.Ll synthesiser is used, with receiver
i.f.s of 10.695MHz and 455kHz, both in-
cluding ceramic filters.

~ INTHE LAB
Feature Spec On test
* Transmitter | g
~ Power out: HI |4W 3.8W
- of|o4w Jo-asw
: Spurious: <0-25uW|-—()
- Adjacent
e gt_s'a_r_ln_al: —60dBec  |—80dBc (%)
ﬁréﬁuéncy'
cerrorr |<1.5kHz |<100Hz
_Heéeii;er
. Sensitivity: ) |<1pV 1pVv
 Selectivity:
 (+10kHz) |-60dB  |—
 Audio output: | -
sy 3-5W  |—
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CONSTRUCTION

Generally good, although a few solder
balls and wire ends stuck to p.c.b. reveal a
need for improved quality control.

HANDBOOK

The 14-page instruction manual supplied
covers specifications, brief description,
operating controls and features, installa-
tion, operation, alignment, main p.c.b.
layout, circuit diagram and block diagram.
Although (like the rig) the handbook is
produced in Korea, it is in good English and
sets a standard others might follow.

HOW IT HANDLES

First, the moans: 1. The microphone plug
is of the non-latching DIN variety (5-pin). If
it is pulled out, the receiver output disap-
pears because the loudspeaker earth return
is via the back contact of the p.t.t. switch.
2. The knobs are chrome finish and could
cause trouble with reflections when in a
car. Worse still, they are very smooth, and
the channel selector takes quite a grip to
turn it. 3. The receiver audio output comes
out of the p.a. loudspeaker when on radio,
which would not please neighbours or
passers-by!

Now the good points: 1. The audio
quality is good on both transmit and
receive, with enough clean audio from the
loudspeaker for even a noisy car. 2. The

Feature Spec On test
General
Consumption:
Standby 250mA | 230mA
Transmit <1.5A 1-1A

Size: 64 x 132 x 194mm (excluding
projections).
Weight: 1.4kg approximately.

Notes

1. Test equipment available for these
tests would not measure below
0-4pW. All spurious outputs below
this level.

2. dBc means dB relative to the carrier
power.

3. For 20dB (S+N)/N, with 1kHz tone

- and 1:5kHz deviation.

4. All tests on 13-8V d.c. supply.
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transmitter output will withstand short-
term accidental short-circuit or open-circuit
antenna conditions without disappearing in
a puff of smoke, as proved during lab tests.

We tested two rigs mobile, using Avanti
Moonraker AV-241M antennas, which are
base-loaded, 1:22m long with mag-mount
base. One rig was also tested as a home-
base, using an AV-241M in the loft with a
makeshift ground-plane of two 3m lengths
of aluminium strip arranged as an “X".
Results were good, with mobile-to-mobile
contacts up to about 5 miles in a semi built-
up area, despite considerable sideband in-
terference from the Continent during after-
noon tests. Monitoring during the evening
showed much activity but no problems with
interference from strong stations on adja-
cent channels.

HOW MUCH?

You should find the CB 40F in the shops
at around £75.

QOur thanks to Des Walsh of Tritel Group,
1043 Leeds Road, Thornbury, Bradford
BD3 B8ES, telephone 0274-665670,
Commtron importers, for his co-operation,
and to Stour Valley Communyications, 112
Stour Road, Christchurch, Dérset, who lent
the review rigs.
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ZX80/ZX81 Users Club
The Club was founded early in 1980 as
the ZX80 Users Club, an independent
user group run by enthusiasts of the
ZX80 microcomputer. It has now been
expanded to cover the ZX81.

The Club caters for all types of user
and produces a regular newsletter con-
taining articles on basic computing,
educational computing and, of course,
ZX80 and ZX81 hardware and
software. A special feature of the
newsletter is the “Cambridge Hot-
Line” with the latest news direct from
Sinclair Research Ltd.

As well as technical support, the
Club has set up a software bank
available to members at minimal cost.

The annual membership fee, which
includes the cost of the newsletters
and software bank index, is £6 for UK
members and £10 for overseas mem-
bers.

Further information will be supplied
in return for an s.a.e. to: ZX80/ZX81
Users Club, PO Box No. 159, Kingston
upon Thames, Surrey KT2 5UQ.

Cushcraft Antennas

The sole importer of the entire range
of Cushcraft Antennas is now:
Communications Products Ltd, PO
Box 23, Halifax HX3 6AN.

Repeater News
70cm repeater GB3NF at QRA location
ZK14H, map reference SU428048
which in layman’s terms is adjacent to
Southampton Water in Hampshire, has
become operational on channel RB11.
The site is 130 feet above sea level and
the antenna, a single 6dB gain colinear,
is 80 feet above ground level. Further
information is available from G4KCM,
QTHR.

2m repeater GB3WH closed-down
at its original site on 20 November
1981, and on the same day GB3VA at
Brill commenced operation on R4. Ap-
proximately two weeks after that date
GB3WH will rise, phoenix like, from a
new site south of Swindon on R2.
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A proposal is under preparation to
establish a 70cm repeater on the island
of Guernsey, site etc. details are not
known at this time, but if the licence is
granted, this installation would be the
most southerly unit in the UK. In addi-
tion to its primary function, the
repeater will provide a very useful test
facility for u.h.f. propagation over a
seaward path.

A great amount of interest has been
shown in the re-opening of u.hf.
repeater GB3WS, following the enfor-
ced close-down by the R.S.G.B. The
Society hope to re-issue the licence to
a new controlling group in the near
future.

PW Exe

Those readers residing in the lrish
Republic who intend building the PW
Exe microwave transceiver, may be in-
terested to learn of a Dublin supplier of
parts for this project. ’

Two suitable annealed copper
parabolic dishes are available, one is
500mm diameter and the other is
490mm diameter with a side lobe
shielding cylinder, focal length for both
dishes is 130mm. Either dish costs
IRE12.00 each and is supplied with a
protective polyurethane coating.

Also available are 3mm and 6-5mm
acrylic rods for focus mounted doppler
modules at £3-00 per 2 metre length
(p&p not included).

Further details are available in ex-
change for an s.a.e. from: John F.
Hitchcock (jnr.), 99 Avondale Park,
Raheny, Dublin 5, Ireland.

Moving On

Hull and District Amateur Radio
Society notify me that they have
moved. As from 4 December 1981
their new base will be at West Park
Recreation Centre, Walton Street, Hull.
Further details from: The Secretary,
H. V. Cunliffe G6DUL. Tel: (0482)
447355.
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Golden Anniversary
Scarborough Amateur Radio Society
celebrates its 50th anniversary in 1982
and it is planned to issue a certificate
to commemorate this occasion.

To qualify for the award contact
must be made with the club station,
G4BP, and five members of SARS dur-
ing 1982.

Full details of how to claim the
award and a list of SARS members can
be obtained by sending an s.a.e. to: D.
E. Mappin G4EDR, 39 Clarence Drive,
Filey, N. Yorkshire YO 14 0AZ.

Stolen Equipment

Two local amateurs report that during
November 1981 their cars were
broken into and the following equip-
ment stolen.

One Kyokuto Digital 2—Model
FM144 which has 144-690MHz
programmed into the personal channel.
Also a unique Jaybeam end-fed win-
dow mount antenna. Stolen on 9
November from G2HCG, QTHR.

One Trio TR-9000, serial No.
1041020 minus mobile bracket and
will probably have dents in sides, one
Cobra 40 channel f.m. mobile CB rig
and one Oscar, SMC, 40 channel f.m.
mobile CB rig. Stolen on 25 November
from G8YBT, QTHR.

If you are offered, or have any infor-
mation of these items, please contact
either the owners or Poole Police, tel:
Bournemouth 22099.

Can | Help You!
Are you the secretary, organiser or
general dog's body of your local radio
club or any other group whose func-
tions may interest readers of PW. If so,
let me know and | will endeavour to
publicise your rally, get-together
whatever, through this column.
Remember though, we compile the
magazine some time ahead of publica-
tion day (e.g. this note was written in
November), so, the earlier | can have
details, the better.

Alan Martin
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Take the strain out of your c.w. — build
our iambic keyer to complement that
iambic key you have always wanted.
This unit is simple to build and will
interface any iambic key to your rig

SIVIPLE HF ANTENNAS

¥ = e Working h.f. from a restricted site? g r - oo

Then you will find these two compact : ‘
antennas for the h.f. bands interesting
and worth the small effort required to
construct them. Your bank balance will
not suffer either

Practical Wireless, February 1982 41

www americanradiohistorv com



of the month :..o.cms

Monolithic operational amplifiers have been employed in a
large variety of applications and in many cases a common
type such as the 741 is quite adequate. For some applica-
tions, however, there are good reasons for using a more
expensive type of operational amplifier featuring special
parameters that the more common types cannot equal.

One example of a high performance operational am-
plifier is the fairly new National Semiconductor device
type LM10. This will operate from a total supply voltage
as low as 1-1V and a supply current of only 270pA. It is
thus very suitable for use in portable equipment powered
by a battery: indeed, it can be operated from a single dry
cell near to the end of its life. The low supply current
required by the LM 10 ensures that maximum cell life is
obtained from the battery.

The internal circuit of the LM10 device is shown in
Fig. 1 in block form together with its connections. It can
be seen that the device contains not only an operational
amplifier, but also a 200mV reference voltage source,
together with its own comparator amplifier, which acts as
a buffer for the reference voltage source to prevent any
current taken from the reference output from interfering
with the reference voltage.

The LMI0 is available as a series of devices with
slightly different type numbers, but all having the same in-
ternal circuit. The LM 10, LM10B and LMI10C versions
can be operated from any supply voltage between 1-1V to
45V total, although it is wise to regard the maximum as
40V to allow for a margin of safety. If balanced supplies
are employed, the maximum is about +20V lines. The
maximum differential input voltage is quoted as +40V; the
input voltage may exceed the supply voltage provided that
the voltage from the input to any other terminal of the
device does not exceed this maximum differential input
voltage. Lower cost versions, LM10BL and LMI0OCL
have a maximum total voltage supply limit of 7V, although
it is again wise to regard 6V as the upper limit. The LM 10
can be operated with its chip at temperatures as high
as 150°C, whereas the more economical LM10B and
LMI0BL can only be operated at chip temperatures up to
100°C. The LM10C and LM 10CL have a maximum chip
temperature specified as 85°C.

All LM10 devices incorporate thermal overload protec-
tion circuitry. This means that if the temperature rises
towards the point at which thermal damage could occur,
the output current is automatically reduced by the circuit
so that damage is prevented. However, it is unwise to use
the device under conditions that are likely to cause the
thermal overload circuitry to operate, since such high tem-
peratures will render devices more likely to failure.

Basic Parameters
The input offset voltage of the LMI0C and the

LMI0CL is typically 0-5mV (maximum 5mV) which is
better than the corresponding values of 2mV and é6mV
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National Semiconductor LM10 Op Amp and Voltage Reference

respectively quoted for the LM741C. However, when one
considers the input currents, the performance is ten to a
hundred times better than the 741C. For example, the in-
put offset current of the LM10C and LMIOCL is only
3nA maximum, whereas that for the 741 is 300nA. The
corresponding values for the LM 10 and LM10B are even
smaller, the typical offset current being quoted as 0-25nA
and the maximum 1:5nA.

A further advantage of the LM 10 series of devices over
more conventional operational amplifiers is that the output
potential from the devices can swing to within 15mV of
that of the power supply lines. Thus one can obtain output
voltage swings of about 40V using the LM 10 series, with
the exception of the LM10BL or LM10CL.

Reference
Balance Output feedback
;e |

Reference

In;:cutf.3 Op amp. output

—

=

eference
'[ 2000V |,
e | —

Reference
feedback

Reference
output

Op amp
inputs
Balance
V_
Topview
Fig. 1: The LM10 series connections and basic internal
circuit

The 200mV internal reference voltage source employs
the bandgap of silicon as the voltage standard. Special
techniques are employed to compensate for the effect of
temperature changes on the reference voltage: typical
voltage drift of the reference source being quoted as
0-003%/°C for the LM10CL.

Variations of power supply current required against
operating temperature are shown in Fig. 2.
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Fig. 2: Variation of supply current with temperature

Circuit Applications

LM10 series of devices have been designed for use in a
wide variety of applications, such as voltage and current
regulators (from low voltages to some hundreds of volts)
providing greater precision than earlier monolithic devices:
thyristor control circuits; transmitters for analogue
signals, etc. Detailed information is available on the data
sheet for the LMI10, National Semiconductor Notes
ANZ211 entitled “New Op Amp Ideas” and TP-14 entitled
“Low Voltage Techniques.” The following examples have
been chosen to illustrate the wide variety of possible uses
to which the versatile LM 10 can be put.

Light Detector

The circuit of Fig. 3 employs the LM10 in a “floating
mode” without any ground voltage reference. The
photodiode is connected directly between the inverting and
non-inverting inputs of the LM 10; the output of the device
is directly connected to the positive supply line so as to
disable one half of the internal output stage. When the
non-inverting input at pin 3 is positive with respect to the
inverting input, no current flows in the internal output
stage. As the potential at pin 3 falls, whilst light falls onto
the photodiode, current passes from the positive line to
pin 6.

The internal reference circuit provides the bias from pin
1 which determines the switching threshold of the circuit.
At the switching point, the voltage across the photodiode
equals the offset voltage of the operational amplifier; this
is quite small and leakage current in the diode is negligible.
A few hundred microvolts across the photodiode will
produce the full short circuit current in the LM10.

The circuit of Fig. 3 employs R3 to provide hysteresis.
Hysteresis is an effect which, in this case, renders the light
level for switching to the conducting state slightly greater
than that for switching back to the non-conducting state.
The presence of some hysteresis ensures that the circuit
does not keep switching between the two states for very
small fluctuations in the light level. The values shown
provide about ImV of hysteresis for a 5V output swing,
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| Fig. 3: A light detector
3 using the LM10

although this disappedrs at frequencies above 10Hz owing
to loss of gain. This circuit is not intended for fast opera-
tion, as the LM10 is fully frequency compensated. High
accuracy should not be expected at switching frequencies
exceeding 100Hz.

Logarithmic Light Sensor

The circuit of Fig. 4 also employs a photodiode to sense
the presence of light, but the output is linearly related to
the logarithm of the current passing through the
photodiode and hence to the logarithm of the light level.
This enables variations in light level over four decades
(10 000 to 1) to be accommodated with good resolution at
low light levels. The circuit is balanced at the middle of
the range at which point R3 should be chosen so that
the current through it is equal to the current through the
photodiode, with the light level corresponding to the
desired middle of the range. The output current varies
fr;)rn ImA to 5mA over the working range set by the value
of R3.

D1 o ozé R3
1NG57 & 7 120k
305
R1
1SS
’ D
o
N3
Lot
R2
499
1%

Fig. 4: A logarithmic light sensor circuit. This has a
response similar to the human eye as far as variations
in intensity are concerned

The logarithmic conversion characteristic of this circuit
is temperature compensated by the resistor R6 which
should be made of fine copper wire wound on a suitable
former. The reference feedback circuit from pin 1 to the
comparator input of pin 8 determines the voltage between
pins 1 and 4; the latter is equal to the 200 mV reference
multiplied by (R4 + R5)/RS or 1-22V with the values
shown. The setting of this reference output from pin 1 to
1-22V provides a current through R2 which is propor-
tional to the absolute temperature, (owing to the presence
of the forward biased junction of DI1), and this “level-
shift” voltage has a temperature coefficient matching that
of R6. The capacitor C1 will prevent instability if a
photodiode with a high capacitance is employed.

Meter Amplifier

The circuit of Fig. 5 shows how the LM 10 can be used
to increase the sensitivity of a 0—100pA meter to provide a
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full scale deflection of 10mV or 100nA. The total current
drain of this circuit from the power cell is less than 500uA;
this corresponds to a life of some 3 to 6 months with an
“AA” size cell or over a year with a “D” cell. Readers
may feel an ON/OFF switch is unnecessary!

s R1 R2 WADBLZ
Input 100k 8MS
100mV,100nA 1% 1%
full scale
v O L D2 {
= 1NLS7 1“?«.57 E:; sy
(]
+ M
100A
S1
;/

Fig. 5: A 10mV, 100nA meter circuit using the LM10

A particular advantage of this circuit is that its ac-
curacy can be maintained over a temperature range of
15°C to 55°C. Offset voltage errors are nulled by ad-
Jjusting RS, the zero setting control. The bias current can
be balanced out using R4. As these trimming adjusters
operate from the reference voltage output from pin 1, the
settings are stable against variations of power supply
voltage from the cell.

Input clamping diodes D1 and D2 protect the circuit
from large overloads. The limited output swing provided
by the LM10 provides protection for the meter during
overload conditions. If the meter amplifier circuit is used
to construct a multi-range meter, the internal reference
voltage from pin | can also be employed in resistance
measurements, eliminating the frequent adjustments re-
quired for setting of multi-range meters on resistance
ranges as the cell voltage falls.

Electronic Thermometer

An electronic thermometer for the range —55°C to
+150°C is shown in Fig. 6. The LM 134 sensor develops a
current which is proportional to the absolute temperature.
The LM 10 provides the required amplification and voltage

V+ 15V
Tem ] 217 0-100°C
sengor 6 0-100uA
LM134 4| LM10
o 1 1
R1
715
1%
R2
1k5
1%
=

Fig. 6: An electric tnermometer

offset so that direct readings in either °C or °F can be ob-
tained. R2 is used to set the zero temperature and R3 sets
the width of the temperature range that the circuit can ac-
commodate. Some errors may occur in this circuit if the
cell voltage falls below 1.5V, since the LM 134 charac-
teristics are unspecified below 1-5V.

Microphone Amplifier
For audio applications the frequency response of the

LMI10 device is' somewhat limited, but it is possible to
obtain a gain of about 10 at frequencies up to 10kHz. In
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order to obtain a higher overall gain, for use as a
microphone amplifier, the circuit of Fig. 7 employs the
reference voltage amplifier as an audio preamplifier stage
with a gain of 100. The output from pin 1 of this pream-
plifier stage is coupled by R3 and C1 to the inverting input
of the operational amplifier. The values of R7 and R3 set
the gain of this operational amplifier stage at 10 and at this
low gain frequency response is level up to 10kHz.

Vs
1-5v
Cl  R7
20n| 3M
i Fig. 7: A
microphone am-
plifier with a
gain of 60dB
using one i.c.
< RZ
S6M2 —
control

The overall gain of the circuit is 1000 (60dB) with a
10kHz bandwidth when no load is connected to the out-
put, falling to a SkHz bandwidth with a 50092 output load.
The input impedance is 10kQ. The circuit has been
designed so that no steady current flows through the gain
control, as this reduces noise when the control is operated.
However, a slightly simpler circuit could have been
designed using R5 as the gain control with a steady bias
current (less than 75nA) flowing through it.

Laboratory PSU

A general purpose laboratory type power supply unit
using two LM10 devices is shown in Fig. 8. The output is
fully adjustable from OV to 50V, this output voltage being
equal to the value of R3 in ohms divided by 10000. A
three-stage emitter follower circuit (TR3 to TRS inclusive)
is employed to provide the output current of up to 1A.

Vi
RrR10 TrS
I3 2N2222
/__
Trl =~
2N2222

)
'.-.\%E’?"

Tr2 'g";
_2N Positive
output
R2 D1
+WA-——id
10k 1NLS7
w1 R3 o C3 C4
T:n 500k Tzzn Tso,u
l _\Mnoblo Ground

Fig. 8: A laboratory power supply providing OV to 50V
at outputs of up to 1A _
continued on page 57»Pp
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A digital readout adds a touch of class to a receiver as well
as giving a more accurate and easily read indication of fre-
quency. Our special offer this month is a complete kit of
parts to enable you to add a 3% digit readout with a large
bright phosphorescent display to your a.m. or f.m. receiver.

The module can also be used as a frequency counter and
is used in our interesting cover project, the modulated
waveform generator, to provide an accurate readout of the
carrier frequency.

The kit is supplied complete with all components for the
counter module, which is constructed on a single p.c.b. The
mains transformer and other components for the power
supply are also supplied with the kit.

The DFC4 will measure frequency up to 150MHz and can
cope with 22 different i.f. offsets for a.m. and f.m. transmis-
sions. The sensitivity is 1TmV a.m. and 10mV f.m. and the kit
comes with full instructions and hints on interfacing it to
your receiver.

Do not delay in placing your order for this versatile kit, fill
in the coupon now.

HERE'S HOW TO ORDER

Fill in both coupons with your name and full postal address in BLOCK
LETTERS and send them with your crossed chegue or postal order(s), made
payable to IPC Magazines Ltd. (your name and address on the back please)
to: Practical Wireless, Dept, PWL11, Rochester X, Kent MES3S 1AA. Only
available while stocks last to readers in England, Scotland, Wales and
Northern Ireland. Not available in Eire, Channel Islands or overseas. Orders
are normally despatched within 28 days, but please allow time for carriage.
You will be notified if a longer delay is expected. Closing date is 23rd April,
1982, subject to availability.

Practical Wireless, February 1982

To: PRACTICAL WIRELESS i
Dept PWL11, Rochester X, Kent ME99

1AA. Please send me the DFC4 Counter Kit(s) as |

indicated @ £12-50 each, including P&P. i

| enclose P.0./Cheque No........... Value.......... |
Number of DFC4 Counter Kits required ‘

Name......... Gt i
Address......... T P P NE s ]

Tel. No. (Home or Work) ......cccccciinimiinanannns

Number of DFC4 Counter Kits required '

AdOress....cooicomivasmsinarssinmnisarssnassisssssivaiisinis

.......................................................... sassss

From PRACTICAL WIRELESS
Dept PWL11, Rochester X, Kent ME99 1AA l
Ba mm mm = mm mw CUTROUND DOTTED LINE S e e s e il

45

www americanradiohistorv com



(A

-AMATEVR RADIO
EXCHANGE

The New Year is a time for good resolutions, so here are a couple @ A really comprehensive range of Amateur TV transceivers and
which we have made for your benefit. converters, both slow and fast-scan, with some items exclusive to us...
1. Brenda G8SXY will continue to serve her celebrated coffee to all. and we're going to build on it

customers whether buying, selling or just browsing.

2 Bernie G4AOG will also be brewing up...in his case some exciting \ ! : ; :
new flavours for our product range... and, right now, in addition to the e “fhmhh are still amacn;;ebm?gre Amateur market...and, it the
expected full selection of radio equipment by ALL the leading makers, BT i VA T W W (R o

you will find... What will we think of to keep us ahead of the pack in 19837

® TRIO Test Equipment— fully professional in specification, but at

FRG-7700
Yaesu's latest receiver with FM right across the band now offers all
these optional extras *Memory facility *FRT-7700 Aerial Tuning Unit
at only £37.85 *Four VHF converters running from 50MHz up to

170MHz.
at Very s ecial prices BASIC RECEIVER £319 inc. VAT and FREE HELISCAN AERIAL
£895 P Converter specifications * Phone for Prices
B FRV-7700A 118-130MHz  130-140MHz  140-150MHz
plus yourold FT-902DM o FRV-7700B  118-130MHz 140-150MHz  50-60MHz
£995 plus your old FT-1012D/3 FRV-7700C  140-150MHz 150-160MHz  160-170MHz

FRV-7700D 118-130MHz  140-150MHz 70-80MHz

ATV-2 TV TRANSCEIVER

Available only from us, this has been developed from the
very popular ATV-1 TV Transmitter and it represents a real
triumph of miniaturised solid-state technology.
So simple to go on the air, transmitting or receiving high-definition fast-scan video
...Camera or VCR in at one end, 70cm antenna and normal domestic TV out of the
other, connect to 12v, and there you are... who needs the BBC?

What's more, it's made for us in Britain by WOOD & DOUGLAS,
who are building up a tremendous reputation internationally
for high-quality design and construction.

Just look at all these features:
o 2-channel input from video camera or recorder in B/W or colour (switchable on front panel}
o Separate gain controls on both input channels
o Pre-set, adjustable video and modulation controls on rear panel
e Built-in receive converter-just connect direct to UHF TV for instant ATV reception
« Built-in diode changeover for Tx/Rx
» Microphone socket for announcement of video Tx on 70cm (switchable between

audio and video)

« Video transmitter gives full 3w PSP output e Spurious better than 50dB down
» Unit housed in steel case and constructed on high-quality fibreglass PCB
» Full range of matching accessories available soon

Just look at the price ON LY £11 9

ATV-1 still available for Tx only (with diode c/o for Rx converter) at just £87.

STOP PRESS!I Some price increases notified by

- 0 i 1 8 2 0 0 0 0 B 0 0 0 B 0 0 J0 B 0 0
| S

LICENSED CREDIT BROKERS * Ask for written quotation. BARCLAYCARD| manufacturers, but we will hold advertised figures

INSTANT HPAND 6-MONTHS NO-INTEREST HP TERMS AVAILABLE yrsA_ [l while stocks last.

FOR LICENSED AMATEURS AND BANK/CREDIT CARD HOLDERS ) Al prices include VAT, but p&p/carriage are extra.

Credit card sales by telephone Please allow 14 days for delivery.

2 NORTHFIELD ROAD, EALING, LONDON, W13 9SY. 136 GLADSTONE STREET, ST. HELENS,

Tel: 01-579 5311 Closed Wednesday, but use our 24-hour MERSEYSIDE. Tel: 0744 53157

Ansafone service. So easy for Overseas visitors. Northfields is Our North West branch run by Mike (GEEWU).

just seven stops from Heathrow on the Piccadilly Line. Just around the corner from the Rugby ground.
46 Practical Wireless, February 1982
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THE

P WINTON

Stereo Tuner

This month in Part 5 of the Winton Tuner we will deal
with the wiring details. It is very important to follow these
instructions carefully in order to avoid introducing un-
necessary faults into the project.

Mounting the TV Unit

The TV unit was originally intended to be soldered
directly into a p.c.b. of a TV receiver but this is not possi-
ble in the PW tuner. The method used may seem crude but
in practice is very reliable and enables the unit to be
removed for any service needed with ease. First, the four
fixing screws and solder tags are fitted to the chassis but
not tightened. The TV r.f. unit is then placed into its
correct position and the solder tags adjusted in their posi-
tion until each one can be soldered to the TV unit case.
Once soldered, the fixing screws can be tightened up. To
remove the unit it is only necessary to remove the screws,
the tags will stay on the unit in the correct positions for
refitting. Once mounted, the TV antenna socket can be
soldered to the input pin on the side of the unit. Fig. 16
shows how the unit is mounted.

Wiring

The full wiring details are shown in Table 1. It is impor-
tant to note that this describes the correct sequence of con-
nections, and the actual route the wires should take. A
suitable size wire to use is 7/0-2mm (0-22mm?). Once the
wiring is finished it can be tidied up with cable ties (RS
type 543—-428 are suitable). Where decoupling capacitors
are shown between the earth pins and chassis, keep the
leads to the capacitors as short as possible. These
capacitors are for radio frequency decoupling and should
be fitted even though they appear to be decoupling a
“short.”

Use the minimum amount of solder required to obtain a
good joint and let the solder “flow” so that dry joints are
avoided. Tracing faults in r.f. circuits is one of the most
difficult jobs, without adding any due to intermittent “dry”
joints. Extra care taken with the p.c.b. soldering (and for
that matter all soldering) will avoid hours of frustration
later.

The soldering iron used should have a small bit as this
will help in avoiding “solder bridges” between the copper
tracks. The use of a strong magnifying glass to look at
each and every joint after soldering will be found well
worthwhile and is something the author always does.
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Ferrite Antenna

The ferrite antenna is mounted in two plastics clips
which are in turn mounted onto the rear panel of the
chassis. The ferrite rod is fitted into these clips with the
m.w. coil L6 (the longest coil) towards the f.m. antenna
socket. The wires from the coil connections to the a.m.
p.c.b. are passed through the grommet positioned next to
the a.m. antenna socket. The most suitable wire for con-
necting up the ferrite rod coils is 7/0-1mm (0-055mm?) if
available, but the 7/0-2mm can be used although not so
flexible. The wires should be left as single conductors, i.e.,
don’t twist the groups together as this will increase the
capacity between them and may make the antenna trim-
mers difficult to adjust.

A small amount of slack should be left at the ferrite rod
end of the wires so that the coils can be adjusted for op-
timum position on the rod during final adjustment. The ac-
tual connections are shown in Fig. 14. It is important to
note that each coil has its own earth lead to the a.m. unit,
do not be tempted to use a common lead for this as un-
wanted signal pick-up could result.

TV r.f.unit case soldered
to rear &bottom chassis
Antenna sockel 4 places

Antenna pin soldered to .
pin ony r.f.unit case TVrf. unit

Fig. 16: The mounting of the TV r.f. unit
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Fig. 14: The connections for the
ferrite rod antenna looking at the tag
ends of the coils

i

Antenna Ferrite
supporls rod

Lo

LS

bl

Fig. 15: Connections to the TV r.f.
unit b

Most of the wiring is gathered up after completion into
a “loom™ and the route that the wires take is most impor-
tant. There are four routes.

The front route follows the front of the unit from end to
end approximately 40mm behind the front plate.

The rear route runs from end to end along the line of the
rear edge of the a.m. board.

The cross (x) route joins the first two routes along the
line where the digital board meets the a.m. board.

The direct route simply indicates that a wire goes from
one point to another directly and is not gathered into a
loor:.

Before getting down to wiring, a few oddments should
be done. Capacitor C112 (470nF) goes from pin c31 to
nearby earth solder tag. Capacitor C10 (100nF ceramic)
from pin “to C10” on the i.f. board to earth solder tag. A
short green wire should be soldered from the earthed
solder tag behind the digital board to the earth pin next to
pin 5. On the front panel a wire should go from the solder
tag above the four push switches to one side of S16 to 19
and the wiper A of S14.

The three-button switch should have all its bottom pins
trimmed off and a spacer fitted at each end with a 6BA
screw. It is then fitted to the front flange of the chassis
with 6BA screws.

b5 b3 bl b7

Rear Ehussls Solder to case TV rf. unit

—
c3 C4
7 +
cus
2 2
d18,d32 tuning voltage \
° fromes ° Q
i.f.out d34
screen to :udr uc;m
Meters

~ The meters should only be glued in place when the unit
is completely assembled and the front plate fitted; for wir-
ing purposes they should be merely put in their correct
place.

Mains Transformer

The mains transformer is fitted to the chassis with three
large cable ties, with the buckle behind the small holes.
Think carefully about the disposition of wires here as
things are quite cramped. The fuseholder and cable clamp
fitting are straightforward, but make sure the mains lead
earth is long enough to reach an earth solder tag.

Wire From To Via Route/Notes
Yellow S14-1 515 left centre — Front
Yellow S$14-3 cld R107 Front
Yellow S14-4 c1b6 R108 Front
Yellow S14-5 cl13 R106 Front
Brown c8 S16 "B" — Front
Brown c9 S17 "A” — Front
Brown cl0 S18 H/S — Front
Brown cl1 S19T/0 — Front
Green R56 pin 2 b8 S4 rear Front x Rear
Blue d38 d39 connections Direct
Blue Point “Z” on AM to"Z"” —_ Direct
board
Green R56 pin 3 d20 — Front
Blue R56 pin 1 di19 — Front
Brown b32 di13 — Front
Black d16 S2 left rear — Front
Black S2 left centre “to S2" IF board —_— Front
Yellow d24 S3 left centre - Front
Grey d27 S3 left front — Front
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Wire From To Via Route/Notes
White d21 S3 left rear — Plus another 50mm wire on
S3 left rear for tuning meter
negative. Meter fitted later
Orange d29 S1 left rear — Front
Red dé b22 c22 Rear L1 from TV tuner also
to d6
Orange b23 d17 FM Tuner B1 Rear x Front
S1 left centre
Red d28 led. K S1 left front Front. Wire to l.e.d. 1256mm
long. K is longer lead. Use
heatshrink sleeves on l.e.d.
Blue d12 l.e.d. A - Front
White c3 c21 —_ Direct
White cl2 c20 — Direct
White d36 c19 15QfWatC19end | Rear
White d32 c16b (1.5kQ) — Direct
Black C61 —ve d4 — Direct
Red C61 +ve d3 — Direct
Red d3 S16 right top cl Rear x Front
Orange S16 centre right d5 — Front x Rear
Yellow b24 d32a c9 Rear
Yellow d32a di8 TV tuner pin 2 Rear and right end
Grey c7 junction R2/C4 TV Right centre Front and right end
tuner
Grey S4 centre left junction R3/C7 FM | — Front x Rear
tuner
Purple d14 a.g.c. pin FM tuner |— Front x Rear
Blue d35 b29 —— Rear
Brown d25 b27 — Front x Rear
Green d26 b28 — Front x Rear
Blue b14 S16 (standby) top left|c18 Rear x Front
Twin coaxial {b1 7 d9 — Rear
cable b21 d11 — Rear
screens b18 di16 - Rear
Single coaxiall Antenna socketon | Antenna phono plug |— Direct. Fit also wire from
chassis on tuner earth solder tag on socket to
black socket below
Twin coaxial |(b16 pin 4 din o/p — Rear
cable [b20 pin 1 — Rear
b18 pin 2 — Rear
Black b15 c16a R110 Rear
White b13 cl17 R111 Rear
Single coaxiallfFM Tuner
screen IF Out plug d31 — Rear
IF Out-plug pin E — Rear
Single coaxial {EM Tuner
screen Out plug ch — Rear
F Out plug adjacent earth pin — Rear
'Single coaxial| c3 b26 — Rear
screen c2 _ NC — Rear
Fit meters now. See note headed "meters”
White S3 rear Tuning meter — —
(already fitted negative
Orange d22 Tuning meter +ve — Front
Red b30 Signal strength - Direct
meter +ve
Black b31 Signal strength —_ Direct
meter —ve
Single coaxial |d34 TV tuner — Rear
screen pin 7
adjacent earth pin 10 — Rear
Now fit the mains transformer, fuseholder and mains lead. See notes
Red d1 transformer == These wires are already fitted
Black earth above D15 transformer — to the mains transformer
Red d37 transformer —_—
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Wire From To Via Route/Notes
Brown transformer fuseholder fronttag | — Sleeve joint to prevent shock
Brown mains lead fuseholder reartag | — Sleeve joint to prevent shock
Green/Yellow| mains lead earthed solder tag by | —

transformer
Blue mains lead transformer — Sleeve joint

Fit the ferrite rod in two plastic clips. Coils are referred to as follows: LWC — long wave coil, MWC — medium
wave coil, CC — coupling coil. The coupling coil has only two tags. The long and medium coils have their tags
numbered by their “clock”™ position when viewed from the tag end and referenced to the paint mark at “12 o'clock’.

Green b1 LWC 4 MWC 2 and CC1 Do not twist the following
Red b3 MWC 8 and 10 wires but leave as loose as
Black b2 LWC8and 10 possible to reduce

Yellow b4 LwcC2 stray capacitance. If a.m.
White b5 MWC 4 performance is critical smaller
Grey b7 CcC2 wires may be used.

Brown b6 AM antenna socket

it if2

FMrl. unit

Do not touch

-

Trim LW

L T e e

-

R S

Trim MW “". !

[
5

AM r.f. unit ift. Trim SWLF

Fig. 17: The f.m. and a.m. r.f. units with their respec-
tive tuning adjustments marked

We will deal with the setting up instructions for
the tuner next month, as they have had to be
held over due to space problems.
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In this part of the series we will be looking at transmitters
and types of modulation.

Transmitters

To state the obvious, the purpose of the transmitter is to
generate a radio frequency signal for transmission to a dis-
tant receiving station. In addition, the transmitted signal
must conform to the Amateur Sound Licence require-

ments in terms of power, frequency, accuracy and’

stability. absence of spurious emissions, etc., particularly
when keyed or modulated by the information to be sent.
Full details of these requirements are given in the Home
Office publication How to become a radio amateur.

A block diagram of a simple c.w. transmitter (emission
type A1A) for 160m, 1.8-2-0MHz, is shown in Fig. 47. It
consists of a variable frequency oscillator followed by a
buffer amplifier and a power amplifier.

Antenna

R Y

| I
| Variable Buffer Poiwer | Antenna
( :) | 2';._ 'l"lg?:r’ amplifier [ | amplifier | tuning
|

unit
Tune |

frequencyl — — — — — — — | A ”L

WADSGE5

Morse key

Fig. 47: Block diagram of a c.w. transmitter

It is usual for the oscillator to be operated in Class A or
B. the buffer amplifier in Class B and the power amplifier
in Class C. The various classes of operation refer to the
conditions under which the valve or transistor operates
and these are summarised and shown graphically in Fig. 48.
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Transfer characteristic

A

Valve lafVg

laaric Output current signal

ist Cl Class
Transistor "Ic/ Vpe CIgss s as
Bias voltage
Class A - i
Class B ———— ™ i
Class C ———’1[ |
| = o
i
—Bias voltage Vg orVpe | -+ | - |
9819 OTbe ) 360° 180° 120°

| L | ‘Angle of conduction

lopst
=]
|§_1;
N
o
o
w
wn
[s1]

(ClassC b

= : !
+ T
;___I |
|
Cut of f——=1

voltoge

Fig. 48: Operating conditions for Class A, Band C

Classes of Amplifier Operation

In Class A, the transistor or valve is biased to near the
centre of its linear operating range and the signal am-
plitude is insufficient to cause operation outside this range.
Class A amplifiers have a low efficiency, typically 50 per
cent or less (less than half the input power is converted
into useful output), but they do not significantly distort the
signal or generate harmonics.

In Class B, the valve or transistor is biased to the cut-
off point and the input signal drives the device into full
conduction for half of the cycle of input signal (180°) and
beyond cut-off during the other half. The efficiency is
higher than Class A, being 60—65 per cent for c.w. (con-
tinuous radio frequency wave operation).

A Class B amplifier stage with a single valve or tran-
sistor distorts the signal passing through it, producing
mainly second harmonic distortion. In a Class B audio fre-
quency amplifier two valves or transistors are required.
These operate in push-pull, one handling one half-cycle
and its partner the other, so eliminating the distortion.

A single valve or transistor Class B amplifier can be
used for r.f. purposes in a transmitter because of the
“flywheel” effect of the output tuned circuit. This type of
amplifier has a reasonably linear transfer characteristic
(the output signal is proportional to the input signal) and
therefore an amplitude-modulated r.f. signal can be am-
plified with little distortion, an important property which is
essential in single sideband transmitters, as we shall see
later.

In a Class C amplifier, the valve or transistor is biased
well beyond cut-off and the input signal is required to have
a larger amplitude in order to drive the device into conduc-
tion. Conduction only occurs for about one-third of a
cycle of the input signal (120°) and the efficiency can be in
the region of 70 per cent.

The output of the device contains a high proportion of
harmonics and the output circuit must be correctly tuned
to the fundamental frequency to reduce the possibility of
harmonics being radiated. The Class C amplifier has a
non-linear transfer characteristic and is therefore un-
suitable for amplifying an amplitude-modulated input
signal. although we will see later that it can be used to
amplitude modulate a carrier wave.
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A Class C amplifier can be employed intentionally as a
harmonic generator or frequency multiplier by increasing
the bias still further so that the device is only conducting
for a quarter of a cycle (90°) of the input signal.

In this condition, the output is rich in harmonics and by
making the output circuit resonant at the desired har-
monic, power can be obtained at this frequency. For ex-
ample, the input could be at 7TMHz and the output tuned
to the second harmonic (14MHz), with further amplifica-
tion for transmitting on the 14MHz band, or the third har-
monic selected for transmitting on the 2IMHz band. In
Fig. 48 the bias conditions are shown for a valve I, (anode
cm‘ra:nl),"\’g (grid voltage) characteristic and for a tran-
sistor I. (collector current)/V,, (base-emitter voltage)
characteristic.

Simple CW Transmitter for 160m

- The circuit of the transmitter illustrated in the block
diagram (Fig. 47) is given in Fig. 49.

The v.f.o. is a series-tuned Colpitts oscillator. The os-
cillator feedback is obtained from a capacitive tap (the
Jjunction of C3 and C4). A simple memory “aid” is “C” is
for Colpitts and capacitive tap and “H” is for Hartley and
an inductive tap. The frequency stability of the oscillator
depends mainly on the coil and the tuning capacitor C13
having good mechanical stability and Trl being coupled in
such a way that any change in its internal capacitance has
little effect on the frequency.

This is done by arranging that C3 and C4 are effec-
tively across Trl and are large enough to swamp any
small changes that might occur.

The output from Trl is fed to the tuned circuit L2 and
C5 which has a coupling winding L3 feeding Tr2. The bias

l c10 0-1A
; (}u%pulto
> R1 2 RS cn f'._',"nf,f,‘g“"
<330 <820 L6 unit
0ud? [lL7 \

Adjustable
coupling

Tr3

01 L ¢
CEVE SN

A EKeyjock

Fig. 49: The circuit diagram of the c.w. transmitter of
Fig. 47
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for Tr2 is provided by RS and Ré6 with decoupling by C6.
The output from Tr2 is fed to the tuned circuit L4 and C7
with a coupling winding L5 feeding the base of Tr3. Note
that Tr3 is normally cut-off and only conducts when
driven with an input signal. The emitter biasing resistor R8
provides extra biasing voltage when the stage is operating
giving the correct Class C conditions. The output is fed to
a suitable impedance matching point on L6 which, with
C14. resonates at the output frequency. Output coupling
to the antenna tuning unit is provided by an adjustable
coupling coil L7.

Keying and the Keying Filter

The transmitter is keyed on and off by connecting the
Morse key in the emitter circuit of Tr2. When the key is
“up” no current will flow through Tr2 and there is no out-
put. With the key “down™ normal output is obtained.

Keying a transmitter by abruptly starting and stopping
the carrier wave results in spurious signals being radiated
and these are received as “key clicks” over a wide range of
frequencies. To overcome this problem the transmitter
must turn on and off less quickly and a key click filter, L8.
C9 and R9 is included for this purpose. Inductor L8
restricts the rate of rise of current through Tr2 when the
transmitter is keyed on, and C9 the fall of current when
keyed off. as shown in Fig. 50. The values of L8. C9 and
R9 are often chosen experimentally, but the values given
are typical.

Dot Dash

H

Envelope of keyed c.w.

Spurious signals due to abrubt keying

Envelope of keyed c.w.with key click filter
Fig. 50: Signal envelopes with and without key click

filter

Modulation

To transmit voice information by radio wave it is
necessary for the microphone output signal to vary or
modulate the r.f. carrier wave in such a way that will allow
the a.f. signal to be extracted at the receiver. The two basic
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methods are amplitude modulation (a.m.) and frequency
modulation (f.m.), each method having its particular
advantages and disadvantages.

Amplitude Modulation

Amplitude modulation is produced by mixing the
modulating signal with the carrier wave in a non-linear
device or amplifier. Modulation can be carried out at high
power levels in the output stage of the transmitter or at low
power in an earlier stage providing the subsequent
amplifiers are linear (Class A or B).

360 Carrier
+
cw. nlouﬁon LI S e e e ](Gi
995 1000 1005
=t kHz

e =)
- SAVARV/

1kHz
* Carrier|
Lower Upper
side l lside :
signa signa
Amp- [rrrt ;111]“3]
litude
modulation 995 1000 1005
envelope kHz
= Lower  Carrier| U_%er
— = Time sideband sideband
Amplitude modulation double (cl
sideband (speech modulation 300Hz-
3-3kHz) (AfE] 995 1000 1005
kHz
ﬂ;gp!&urg’e modulotioré double (d)
sidel ed carrier
i e : 995 1000 1005
kHz
Amplitude modulation single le)
sideband suppressed carrier (J3E)
{commonly called s.s.b.) 995 1330 1005
z
Fig. 51: Examples of a.m. envelopes showing
sidebands

Amplitude modulation is shown in two ways in Fig.
51(a). (b) and (c). On the left is a representation of the
carrier wave, the modulating signal and the resultant
modulation envelope as would be seen on a conventional
oscilloscope. The graphs on the right show the same con-
ditions but with the frequency along the base-line. When
two frequencies are fed into a non-linear stage, the output

will contain a number of signals in addition to the original

input signals. The main ones are the “sum” and “dif-
ference™ frequencies, as shown below.

Input signals f, and f,

Output signals f, f,, f, + f,, f,—f;.

If the carrier frequency is 1000kHz (f,) and the
modulating frequency is 1kHz (f,) then two side-
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frequencies are generated, the higher one at 1001kHz (f, +
f,) and the lower one at 999kHz (f,— f,). It is the sum of
the carrier and the two side-frequencies which forms the
modulation envelope shown in Fig. 51(b).

The speech signal from the microphone consists of a
band of frequencies between about 300Hz and 3-3kHz
varying in frequency and amplitude with the voice pat-
terns. Modulation by a speech signal results in two side-
bands. the upper sideband and the lower sideband. These
sidebands, which carry the a.f. modulation information,
are mirror images of each other. The carrier wave remains
constant irrespective of whether modulation is present or
not and although it carries no information its presence is
required at the receiver for the demodulation process.

Since the carrier wave conveys no intelligence it is
possible to dispense with it altogether as shown in Fig.
5I(d) (thus saving a great deal of transmitter power),
provided it is generated again, locally at the receiver for
demodulation purposes. Unfortunately this carrier must be
in the correct phase relationship with the sidebands or
serious distortion will result. A double-sideband
suppressed-carrier transmission is very difficult to tune in
and requires a sophisticated receiver for satisfactory
reception. However, if the carrier and one of the sidebands
are removed and the remaining sideband transmitted then
this exact phase relationship is no longer essential and the
carrier can readily be inserted at the receiver.

As the two sidebands contain identical modulation,
removing one of them does not result in loss of informa-
tion and effects a further saving of transmitting power.
This type of transmission shown in Fig. 51(e) is known as
single sideband suppressed carrier or emission type J3E
(A3J) and commonly abbreviated to just s.s.b.

Single Sideband (J3E)

Single sideband has several advantages for the radio
amateur:
1. Saving in transmitter power or the ability to run the
equivalent of higher power for the same rating of output
amplifier.
2. No carrier radiated so it does not cause the usual
heterodyne interference.
3. Requires only half the usual bandwidth.
4. Less affected by transmission path disturbances.

Amplitude Modulated Transmitter

Amplitude modulation A3E (A3) can be performed at
high signal levels in the output stage of the transmitter by
applying the modulating audio voltage in series with the
supply voltage as shown in Fig. 52(b). To achieve ade-
quate amplitude modulation of a transistor transmitter it is

Microphone a.f. power

amplifier amplifier

Coupling

device
Osc/amp r.f.power
stages . amplifier [~ :-I{o 33:'35?“
[WADSG]
Fig. 52(a): Block diagram of a.m. (A3E) transmitter
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_ +13-5V
'fr'-rurn ; l l s
f.po
ampler r-f.c. Modulated supply 100n =100
Modulation
transformer S D1 ¥Yo2 J_CG
n =
c3
o
In 1
§I‘,f.c. r.fc
L3  Output
Cé
Input
™ H
9] L1 10p
10p
C2 brfc
50p
Driver -l- "~ Output ov

Fig. 52(b): Output stage of 144MHz a.m. transmitter

usually necessary to modulate the supply to the driver
stage in addition to the output stage. In the circuit shown,
diode D2 conducts and D1 cuts off when the modulating
voltage swings positive and so provides extra drive to the
output stage on positive modulation peaks,

If the output stage transistor was drawing 30 watts d.c.
input power then approximately 15 to 20 watts of audio
power would be required for full modulation.

SSB Transmitter (J3E)

The s.s.b. (J3E) signal is usually generated either by a
phasing method, shown in Fig. 53(a), or by the use of a
balanced modulator and filter shown in Fig. 53(b).

af. Balanced|
f modulator]
| r.f.
| .
N s.s5.b.
mic |offatphose| | | g rf.phase | \ | output
pre-omp shift 90° | oscillator[™ shift 90°| ,
90°
| b
90° r.f.
la)Phasing s:s.b.generator + ot l8alanced| ]
modulator
Mic > ¢
pre-amp al.
d.s.b.
s.s.b.
rf. | f1Balanced| | |Sideband output
oscillator modulator™| filter
(bIFilter s.s.b. generator (WAD967Z]

Fig. 53: Two methods of generation of an s.s.b. signal

In the phasing method, the a.f. signal is processed in a
phase-shifting circuit which generates two signals having a
90° phase relationship over the audio frequency band,
300Hz to 3-3kHz. The r.f. signal is also phase shifted by
90° and fed with the af. signals to two balanced
modulators with a common output. The result is that the
carrier is removed and one sideband is cancelled out. Up-
per or lower sideband can be selected by reversing the a.f.
or r.f. inputs to the modulators.
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In the filter method, the r.f. signal is modulated in a
balanced modulator to provide a double-sideband
suppressed-carrier signal and then one of the sidebands is
selected by a high-grade crystal filter to produce an s.s.b.
signal. The filter method is the simpler of the two, but re-
guircs an expensive or very carefully home-made crystal
ilter.

Balanced Modulator or Mixer

The balanced modulator can take many forms but in es-
sence it is a balanced circuit in which the r.f. input signal is
cancelled or “nulled” out.

r.f. input

Fig. 54: Diode bridge modulator

The simplest form is a diode bridge arrangement shown
in Fig. 54. Here the r.f. input is fed to a bridge circuit
where the centre of the diodes is a null point. Resistor R 1
and capacitor C1 enable the bridge to be accurately balan-
ced to provide adequate suppression of the carrier. An a.f.
signal input causes D1 and D2 to conduct alternately, on
each half-cycle, unbalancing the bridge and producing a
double-sideband suppressed-carrier signal at the output.

Simple SSB (J3E) Transmitter

The block diagram in Fig. 55 shows a simple s.s.b.
transmitter for use on one band 14—14.35MHz. In this
transmitter the s.s.b. signal originates from a 9MHz
crystal oscillator feeding into a balanced mixer and
then to a crystal filter. The 9MHz s.s.b. signal is mixed
with a variable frequency oscillator (v.f.0.), tuning

Mic
D' pre-amp _ICL f.

14-00-14-35MHz

9MHz Bal. Side— g b.a. p.a. SED
osc.[ | mod [T] Rf‘{;‘ﬂ 1M *iinearJiinear Ut

s.sb,

Output
frequency

MHZ 140 141 142 %3

5‘059'— -—v.f.0.
5-35MHz|frequency T
MHz 50 51 52 53

Lower sideband  Upper sideband

(unwanted) (wanted) (WADS6Z]

Fig. 55: Block diagram of a single band s.s.b.
transmitter
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5:0-5-35MHz. The sum of the two frequencies
14—14-35MHz is selected at the output. This signal is am-
plified in a linear buffer amplifier and then a linear power
amplifier to give the required s.s.b. power output. Opera-
tion on other bands would be possible by changing the
v.l.o. frequency.

It is essential that, once the amplitude modulated s.s.b.
signal is generated, subsequent amplification must be
linear or severe distortion will result. Class C amplifiers
are unsuitable for this purpose.

Linear Power Amplifier

A typical linear power amplifier, for use on one h.f.
band. is shown in Fig. 56(a). The valve is biased to operate
in Class B for good linearity combined with high
efficiency.

> 0 ht+
ém M2 L c6 .I.ca
1a T10n ITOn
i r.f.
| 3 | choke
c7 L3
T10n %RZ e ) Qutput
n
- = Aco ;:’c'm
igna -
input C1
i} -
100p
AL
‘Neutralising’
-ng
M1 T1n
s t ov
bias WADS58]

Fig. 56(a): Linear power amplifier

The s.s.b. signal is applied to the input tuned circuit and
the control grid. The output signal at the anode is
developed across the r.f. choke L2 and fed via C7 to the
output tuned circuit L3, C9 and C10. This output circuit is
called a “pi" network (similar in shape to the Greek letter
pi. m.). In operation, C9 tunes the output circuit to
resonance and CI10 effectively provides a variable
capacitive tapping point on the tuned circuit and enables
the output of the transmitter to be correctly matched to the
load.

Neutralisation

There is usually some stray capacitance existing be-
tween the anode and grid of the valve both in the valve
itself and in the wiring. Signal feedback through this

capacitance affects the grid and anode tuning and may,

cause self-oscillation. A neutralising capacitor C5 feeds a
small amount of r.f. signal from the anode to the opposite
end of the grid tuned circuit and neutralises the effect of
the anode-grid capacitance. The circuit is rearranged in
Fig. 56(b) to show that the neutralising capacitor forms
part of a “bridge” circuit. To set C5, the h.t. is temporarily
disconnected, an input signal is applied and C4 adjusted
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for maximum drive indicated on MI1. With CI10 at.
maximum C9 is rotated and any variation on M1 noted.,
Capacitor C5 is then adjusted for negligible variation of
M 1. indicationg correct neutralisation.

Control
grid

Cx Anode-grid
capacitance

Anode

C5 Neutralising
capacitor

Neutralised when C1 _ Cx
tz°¢cs
Fig. 56(b): Equivalent circuit of Fig. 56(a)

Upper and Lower Sideband

In the s.s.b. transmitter shown in Fig. 55 the upper side-
band was selected by the relative placing of the 9MHz
oscillator and the filter passband.

Selection of the lower sideband could be obtained by
moving the 9MHz oscillator to the high-frequency side of
the filter passband so that the lower sideband would fit
within the filter passband.

By convention, amateur transmissions use the lower
sideband on the 1-8, 3.5 and 7MHz bands and upper side-
band on 14MHz and above.

In practice, two quartz crystals would be employed in
the 9MHz oscillator having frequencies differing by about
3kHz correctly placed on each side of the filter passband
and switched to give upper or lower sideband operation.

With regard to Class B and Class C r.f. amplifiers,
remember that there are no essential physical circuit dif-
ferences between the two types; the difference is in the
operating conditions, namely the bias supply voltage and
the amplitude of the r.f. input signal. However, Class B
(and Class A) amplifiers are more critical to any stray
feedback which may be present in the device or wiring and
therefore may need neutralisation, as described, before
correct tuning and operation can be obtained.

a. Carrier wave

b. Modulating signal - —

c. Frequency - modulated
carrier wave

RAE g
Fig. 57: Frequency modulation of a carrier wave
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Frequency Modulation

Set

Frequency modulation is shown f,}g‘:e‘ 10K 68k
graphically in Fig. 57, where (a) 100k
represents an unmodulated r.f. carrier d‘;&;& :
wave, (b) an a.f. modulating signal af. —— =Y Ca Crystal
and (c) a frequency modulated carrier eroe'j'mp /;,/" 1l
wave.

In this diagram it can be seen that _ Y T150" 2;3';'31‘
the frequency of the carrier wave is ﬁg;’gg',‘-;n; N\ = ik ) f
increased and decreased in direct diode T & 50p %ES* %21(7
relationship with the modulating sig- [WADI70) T 5
nal. The amount of frequency change . ] ¥ : :
(deviation) depends oﬁqthe a¥11plitude Fig. 58: A typical n.b.f.m. oscillator circuit
of the modulating signal, and the
number of times per second the
frequency changes is equal to the 8MHz 24MHz ehriz Femtiz MENRE
modulatinﬁ, frequency. For example, Ed
suppose that an r.f. carrier wave of _[
frequency 1000kHz is frequency  Zfcrystal [osmmiator ] tnmer T teimter [ cocbier’ [ ampiier
modulated by a 1kHz signal, the

deviation being 2-5kHz-above and
below the centre frequency, 1000  Mic

times per second (1kHz rate). If the
amplitude of the 1kHz modulation
signal is reduced to half, then the

D a.f.
pre-amp

deviation will be reduced to half, i.e.
1-25kHz above and below the centre
frequency, but still 1000 times per
second (1kHz rate), as before.

Direct frequency modulation is
performed in the oscillator circuit it-
self, usually by using a variable
capacitance diode to modulate the
oscillator frequency as shown in
Fig. 58.

Phase Modulation

Indirect frequency modulation, or phase modulation as
it is more popularly known, is performed by modulating
the r.f. carrier such that the phase of the carrier is changed
corresponding to variations in the amplitude of the
modulating signal.

In this method the frequency remains fixed and modula-
tion is applied using a phase-shifting circuit, which can
either be in the oscillator stage or following it. The effect is
to either add or subtract frequency variations from the
fixed carrier.

For amateur radio purposes, particularly on the 2-metre
band, narrow band frequency (or phase) modulation
(n.b.f.m.) is frequently used. In this mode the deviation is
usually restricted to about 2-5kHz. A block diagram of a
typical 2-metre n.b.f.m. transmitter is shown in Fig. 59.

In this transmitter the crystal oscillator frequency is
nominally 8MHz and the frequency is multiplied 18 times
in three frequency multiplier stages (x3, x3, and x2) giv-
ing a final frequency in the 144—146MHz band. It follows
that any frequency deviation at the oscillator will also be
multiplied 18 times and for a final deviation of 2-5kHz the
oscillator deviation will only need to be 2500/18Hz =
139Hz.

Basically, a crystal oscillator has good frequency
stability but, by including in the crystal circuit a reactance
which can be varied by the modulating signal, the crystal
can be “pulled” off frequency and adequate deviation
obtained for n.b.f.m. transmission.

The use of n.b.f.m. has several advantages:

(a) Modulation can be applied at low power, no high
power modulator is required.
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Fig. 59: Block diagram of an n.b.f.m. transmitter

(b) The transmitter output stage operates at a constant
power level which allows the use of lower rated compo-
nents, e.g. transistors and capacitors.

(c) Any class of amplification can be used and chosen for
best efficiency or low spurious emissions, etc.

(d) Interference with television broadcast and audio equip-
ment is significantly reduced as f.m. is not demodulated by
the usual rectification methods.

Crystal Oscillators

Quartz crystal oscillators are employed in transmitters,
receivers and frequency measuring equipment wherever a
stable, accurate oscillator is required.

A plate cut from quartz crystal has the property of
generating an alternating voltage between its opposite
faces when made to vibrate by mechanical means. Conver-
sely it will vibrate when an alternating voltage is applied
across it. The natural mechanical resonant frequency of
the quartz plate is determined to a large extent by its
dimensions, and when electrically connected in an os-
cillator it behaves as a series-tuned circuit having a very
high LC ratio and a very high “Q” (>10000). See
Fig. 61.

+
68k
1MHz Crystal [ l
Parallel L q-33°PF 150
Resonance
¢——» Output
60 pF -LIOOPF 68k 2.7k
Fine Ad). T "

Fig. 60: A basic crystal oscillator circuit
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Electrode Plates

Quartz Plate

Simplified Construction Symbol

Series Resonance
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Fig. 61: Features of a quartz crystal

L ' *

T_u::uF 20pF =

| Overtone 4-7 pF

= Crystal ’———-‘l—i Output
10OnF
T o

T
°‘°*j orp
=

Fig. 62: An overtone crystal oscillator circuit

LL

The crystal exhibits a series resonant frequency and a
parallel resonant frequency; these are extremely close
together: only a few hundred hertz apart at 10MHz.
Crystals are calibrated in frequency for one or the other
mode of resonance depending on the circuit requirements.
An oscillator circuit for a crystal operating in parallel
resonance is shown in Fig. 60.

Under normal room temperature conditions, the fre-
quency of this oscillator would remain constant within a
few parts per million (few hertz per megahertz).

Crystals can be manufactured for very high frequencies
(100MHz and beyond) using multiple vibration of the
crystal; these are known as overtone crystals and are used
in series resonance. A typical circuit is shown in Fig. 62.

Next month we will consider transmitter measurements.

MODS No. 13

P»Pcontinued from page 25

The new switch will now perform two separate func-
tions depending on when it is operated. Setting it to posi-
tion “A” before powering-up sets the band edges when the
power is applied and in this instance gives us the European
band and channel spacing. If you now set the switch to
position “B” while the power is being applied to the rear of
the set, regardless of whether it is turned on or not, you
will alter the channel spacing and not the band edges. In
other words, you will now have European band edges
coupled with US channel spacing, thus making it usable in
Australia. Similarly, setting the switch to “B”, then
powering-up and then resetting the switch to “A” will give
you US band edges and European spacing.

It is important to remember that it is the position of the
switch before power is applied that sets the band edges and
the position afterwards that sets the channel spacing. If
you can obtain a miniature s.p.d.t. switch that has a centre
off position, such as RS No. 317-005, then the centre posi-
tion will give you the option of the Japanese band limits
and channel spacing, i.e. neither of the diodes will be in
circuit.

Unfortunately there is not enough space this month for
me to include the “Wanted” section but please continue to
write in if you have any mods that you would like to pass
on or if you have a request for a mod. The address is: R. S.

Hall, Room 301, Hatfield House, Stamford Street,
London SEI.

73’s

Sam GS8TNT

Practical Wireless, February 1982

IC of the Month

»»P>continued from page 44

+
% R1 < RL
680k S1kS

Fig. 9: A battery status
indicator

TR3, a 2N3055 transistor, must be fitted to a suitable heat
sink. The circuit contains a built-in current regulator for
protection.

Battery Indicator

The simple circuit of Fig. 9 can be used to indicate the
state of a 9V battery. The l.e.d. D1 begins to dim as the
voltage falls below 7V and becomes extinguished at about
6V. If the warning of falling voltage is not required, R3
can be removed and the value of R1 halved so that
switching to the extinguished condition occurs suddenly.

Availability

The LMI10 is available from Watford Electronics, 35
Cardiff Road, Watford, Herts. ]

57

WWW.americanradiohistorv.com



J-BAND SHORT-WAVE GONVERTER

PART 1

Short wave listening on the amateur and broadcast bands
is a fascinating pastime, but a sensitive and selective
receiver, which is easy to adjust and free from spurious
responses, is essential.

The converter design presented here precedes the
facilities of second conversion, i.f. detector and audio out-
put stages, of an ordinary m.w. portable transistor receiver
to provide general coverage of the h.f. bands between 1:6
and 30MHz.

With the iLf. strip within the existing receiver already
working, alignment of the converter presents no real
problems. Although a little care and patience is required, a
signal generator is not necessary. A b.f.o. (beat frequency
oscillator) unit is incorporated to enable amateur s.s.b. and
c.w. signals to be resolved.

Circuit Description

The complete circuit of the converter is given in Fig. 1.
The dual gate MOSFET transistor Trl functions as a first
mixer stage. with received signals from the r.f. front end
coils. L1 and L2. taken to gate | and the local oscillator
input applied to gate 2.

The mixer stage output is taken from the drain and
developed across L3, the primary of the 1.6MHz i.f.
transformer. The secondary, L4, couples the converter
unit to the m.w. receiver via a short length of coaxial cable.

A second field effect transistor, Tr2, acts as the local
oscillator, the output from this stage being applied to Trl
through the 10pF capacitor C9. A padder capacitor is in-
serted in series with the oscillator coil tuned winding, L6,
in order to enable the stage to track at 1-6MHz above the
received signal frequency. Coil L5 is the feedback winding
which must be connected in the correct sense.

Band selection is effected by S1, a 4-pole, 3-way switch
bank. Only one set of r.f. and oscillator coils, together with
associated trimmer and padder capacitors, are shown on
Fig. 1. in the interests of clarity. (Refer to Table 1 for the
values of components marked with an asterisk.) It should
be noted. therefore, that individual trimmers C1* are wired
across the tuned windings of each of the r.f. coils, and each
oscillator coil has a separate padder capacitor C6*. The
r.f. and oscillator coils are tuned by ganged variable
capacitors C2 and C8.

The 10kQ potentiometer, R1, functions as a simple
form of r.f. gain control. Without this facility, very strong
amateur s.s.b. transmissions cannot be resolved.

A beat frequency oscillator, b.f.o., is included. so that
c.w. and s.s.b. can be rendered intelligible. The tuned
winding of the b.f.0. coil. L8, is connected to the collector
of Tr3, and feeds back to the base via L7. The b.f.0. stage
has to work in conjunction with the i.f. amplifier in the
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receiver used with the converter. Accordingly, the 220pF
capacitor C16 tunes L8 to within the standard i.f. range of
450 to 470kHz, and the dust iron core is used to set the
b.l.o. precisely at the receiver i.f. frequency. Fine adjust-
ment of the b.f.o. is by means of the 15pF variable
capacitor C18, and the output is taken from the collector
of Tr3 via the 10pF capacitor C17.

Zener diode, D1, and resistor, R9, ensure a stable sup-
ply voltage for the b.f.0. unit, as fluctuations have a signifi-
cant effect on the frequency of oscillation of Tr3. The con-
verter oscillator stage is also supplied from the stabiliser
circuit. Pre-set potentiometer R8 is used to optimise the
drain voltage of Tr2, and its adjustment is not critical.

i ‘- '\
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Power supply switching is performed by a 4-pole, 3-way
rotary switch, S2, giving OFF, CONVERTER ON and
CONVERTER AND B.F.O. ON positions.

Components

No difficulty should be encountered in obtaining any of
the components, and most of them are available from sup-
pliers advertising in PW. A brief note on some of the items
may, however, prove helpful.

The ganged tuning capacitors, C2 and C8, must be
good quality air spaced components, but the actual type
and value are not critical. A large “E” type 500pF
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Converterp.c.b.

if. oulﬁul to set
i}

coverage, and the lower maximum capacitance
would impart a useful reduction in the tuning rate. With
the specified coils, there would still be an overlap on all
three bands, thus ensuring continuous coverage. If the
variable capacitor has integral trimmers, these must be
removed. Chassis mounting, rotary, air spaced trimmers
were fitted in the original unit, but the type used are no
longer readily available. Philips “beehive” trimmers, or the
more modern polypropylene dielectric rotary trimmers,
would be ideal. The standard 10mm diameter formers
with dust iron cores can be obtained from Electrovalue.

All of the fixed capacitors used for r.f. coupling, tuning
and padding are 5 per cent tolerance polystyrene compo-
nents, and two capacitors have to be connected in parallel
to give some of the non-standard C6* padder values.

The 6:1 ratio reduction drive, drive drum, spindle
couplers and tension spring are all manufactured by
Jackson Brothers, and can be obtained from Watford
Electronics. If any difficulty is encountered obtaining
nylon drive cord, thin nylon curtain cord is an acceptable
substitute.

Inductor Construction Details

All coils are home wound on standard 10mm formers
with dust iron cores. Full winding details are given in
Table 1.

Locate the coils at the base of the former or it will not
be possible to completely withdraw the dust iron core and
the amount of inductance variation will be curtailed. All
turns are wound in the same direction and held in position
by a liberal application of Balsa cement.

Anchoring the start and finish of the winding to pegs
pushed into the former mounting holes is a good way of
keeping the turns in place until the cement hardens. With
the exception of L7 and L8, the coils consist of a coupling,
or feedback winding, wound over the main tuned winding.
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Fig. 1: Complete circuit diagram of the 3-band converter S6k8 H 220p I
b.f.o.out
IL | to set
7 | l
; ; o : ) 10p | SK&
capacitor was used in the original converter, as this was to [ Folﬁ"' 52:310 ‘
hand. However, its relatively high minimum capacitance
restricted maximum coverage, with the Band 3 coils, to l RI2 |
27MHz. If the tuning capacitor has to be purchased, a =c13 C15 1k2 ‘ Ci8
310pF Jackson component is to be preferred. The reduced 10n 100 15p J
minimum capacitance would extend the high frequency :_{Tpa___________J

The cushioning effect of a thin strip of paper masking tape
laid over the main winding will help to secure the turns of
the coupling coil until adhesive can be applied to lock them
in position.

If about 150mm of wire is left at the start and finish of
the windings, it is possible to connect the coils directly into
circuit. However, the 38 s.w.g. wire used for some of the
coils is really too fine for this, and it is desirable to provide
some means of anchoring the leads close to the windings.

CONSTRUCTION

VLSS |Intermediate

BUYING GUIDE

All components required for this project are
readily available from advertisers in PW. Jackson
Bros. tuning capacitors and drives are available
from Watford Electronics

APPROXIVIATE

cosT TN
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TABLE1

RF No. of turns Notes
COILs Antenna | Tuned | Padder
L1 L2
Band 1 LL1
1
1.6-6MHz | 7 45 38 s.w.g. g
close wound
Band 2 hs.:.z_
4-15MHz 4 18 26 s.w.g. (ehassis)
close wound
Band 3 L3
7-30MHz 2 9 26 s.w.g. (S2a.C12,R9)
tuned
winding
spaced over
7mm L4
sLé (chassis)
(SK3)
OSC. Feedback | Tuned <3
COILS 5 6 ce* (Tr1)
Band 1 6 27 330pF| 38 s.w.g.
close wound
Band 2 3 14 970pF |26 s.w.g.
close wound
Band 3 3 8 2nF |26 s.w.g.
tuned
winding
spaced over
6mm s.L6 —
(8) [ L5L6 |
IF, BFO L3 L4
COILS WWRMLSE (e
1-6MHz IF 120 20 38 sw.g. L3
pile wound.
L4 wound (g%g)
overl3 (13 Rio.Am
L7 L8
sL7
450- (Tr3)
470kHz 30 150 38 s.w.g. pile
BFO
o S = start of winding, F = finish of winding.
All turns are wound in the same direction

Slightly undersize holes are drilled in small squares of
Smm Perspex sheet, and these are reamed out until a tight

push fit is obtained on the coil formers. Veropin terminal L5band } fL6bond 3
pins are pressed into holes drilled at the corners of the DrainTr2 C8 fixed vanes
squares, and the coil leads are soldered to these. Paxolin or st
plain Veroboard could be substituted for the Perspex. sL5band 2 : f.L6 band 2
5.5 band 3e~%3 1 f.L6 band 1
R8,R9,DI +9V(B1) l : T <
{12 band1 f. d3
13,C12,R9 o \ |I L1ban
fL2band 2 f.L1 band 2
+8.2VsL8 blo.
¥ C2 fixed vanes R1
fL2 band 3 fLiband1
[WRMZ88]
[WRMZg8]
Fig. 2: Connections to on/orr switch S2. Position 1 oFF,
2 conNVERTER ON and 3 CONVERTER AND BFO ON Fig. 3: Connections to band selector switch
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¥ Fig. 6: The voltage stabiliser board track
pattern and component layout shown full
size
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* components

Resistors
1W 5% Carbon film :
270Q 1 R9
1.2k 1 R12
2-2kQ) 2 R4, 11
2.7kQ 1 R7
6-8kQ 1 R10
10kQ2 1 R5
100kQ2 2 R2,3
TMQ 1 R6
Linear potentiometer
10kQ 1 R1
Pre-set miniature horizontal
22kQ 1 R8
Capacitors
Disc ceramic
10n 4 C11,13,14,15
0-1uF 1 C12
Po.-‘ysryrene
10pF 2 C9,17
100pF 1 c10
220pF 1 ci16
See Table 1 — (of 5]
Air spaced twin gang variable
(See text for value) 1 Cc2,8
Trimmers
15pF Jackson C804 1 c18
3-30pF (See text) 6 C1* 3-7%
Semiconductors
Transistors
40673 1 Tr1
MPF 102 1 Tr2
BC 108 1 Tr3
Diodes
BZY88C8V2 1 D1
Inductors
(Refer to table for details) 8 L1-8

Miscellaneous

Coil formers, 10mm with dust-iron cores (8): 26
and 38 s.w.g. enamelled copper wire; 4-pole 3-way,
rotary switch, type CK (2); Ball drive 6:1 ratio
Jackson 4511 (1); Drive drum 137mm dia. Jackson
5017 (1); Nylon cord, tension spring, 6mm spindle
and bush; Belling Lee co-axial plug and socket
(2); 4mm insulated terminals (2): 175 x 125 x
63mm standard aluminium box (1); p.c.b. (3);
control knobs (5).

Next Month

Part 2 of this article will conclude with the
mechanical construction of the 3-band s.w. converter
and provide comprehensive setting-up and alignment
details.

Full details of the interface with suitable m.w.
receivers will be given.
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THE CB CODE OF PRACTICE

READ YOUR LICENCE—It tells you what you can and cannot
do. The conditions have deliberately been made simple with few
restrictions. It is up to you to develop this service as you wish
for the benefit of all. This means having consideration for one
another and recognising that no-one has preferential rights at
any time or place or on any channel. NATCOLCIBAR, the
Parliamentary CB Working Party, and representatives of in-
dustry have in consultation with the Home Office prepared this
simple code of practice. If you work to it, you will help the
system to help you.

HOW TO OPERATE
1. LISTEN BEFORE YOU TRANSMIT. Listen with the Squelch
control turned fully down (and Tone Squelch turned off if you
have Selective Call facilities) for several seconds, to ensure you
will not be transmitting on top of an existing conversation,
2. KEEP CONVERSATIONS SHORT when the channels are
busy, so that everyone has a fair share.
3. KEEP EACH TRANSMISSION SHORT and listen often for a
reply—or you may find the station you were talking to has
moved out of range or that reception has changed for other
reasons.
4. ALWAYS LEAVE A SHORT PAUSE BEFORE REPLYING so
that other stations may join the conversation.
5. CB SLANG ISN'T NECESSARY—plain language is just as
effective.
6. BE PATIENT WITH NEWCOMERS AND HELP THEM.

EMERGENCIES AND ASSISTANCE
7. AT ALL TIMES AND ON ALL CHANNELS GIVE PRIORITY
TO CALLS FOR HELP.
8. LEAVE CHANNEL 9 CLEAR FOR EMERGENCIES. If you
have to use it (for instance to contact a volunteer monitor ser-
vice) get clear of it as soon as you can.
9. IF THERE IS NO ANSWER ON CHANNEL 9, then call for
help on either channel 14 or 19 where you are likely to get an
answer.
10. IF YOU HEAR A CALL FOR HELP, WAIT, If no regular
volunteer monitor answers, then offer help if you can.
11. THERE IS NO OFFICIAL ORGANISATION FOR MONITOR-
ING CB AND NO GUARANTEE THAT YOU WILL ALWAYS BE
IN REACH OF A VOLUNTEER MONITOR. CB IS NOT A SUB-
STITUTE FOR THE 999 SERVICE.

CHOICE OF CHANNEL
12. RESPECT THE FOLLOWING CONVENTIONS:
Channel 9: Only for emergencies and assistance.
Channel 14: The calling channel. Once you have established a
contact, move to another channel to hold your conversation,
Channel 19: For conversation among travellers on main roads.
(Remember, if you are travelling in the same direction as the
station you are talking to, not to hog this channel for a long
conversation.) Give priority to the use of this channel by long
distance drivers to whom it can be an important part of their
way of life.
Other: You may find that particular groups in particular areas
also have other preferred channels for particular purposes.

SAFETY
13. USE COMMONSENSE WHEN USING CB and do not
transmit when it could be risky to do so. For example, don't
transmit:
a. When fuel or any other explosive substance is in the open—
e.g. at filling stations, when petrol or gas tankers are loading or
unloading, on oil rigs, or at quarries.
b. When holding a microphone may interfere with your ability
to drive safely.
c. With the antenna less than 6 inches from your face.

INTERFERENCE

14. INTERFERENCE can be caused by any form of radio
transmission. Avoid the risks. Put your antenna as far away as
possible from others, and remember that you are not allowed to
use power amplifiers. In the unlikely event that your CB causes
interference, co-operate in seeking a cure using the suggestions
from a good CB handbook. Moving the set or antenna a few feet
may cure the problem.
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GAREX ..,

RESISTOR KITS a top-selling line for many years. E12 series, 5%
carbon film, 100 to 1M, 61 values, general purpose ratings +W or 3W
(state which)

Starter pack 5 each value (305 pieces) £3.10

Standard pack 10 each value (610 pieces) £5.55

Mixed pack, 5 each W + YW (610 pieces) £5.55

Giant pack, 25 each value (1525 pieces) £13.60

NICAD RECHARGEABLES physically as dry cell: AA(U7) £1.30;
ClU11) £3.35; PP3 £5.55. Any 5+ less 10%, any 10+: less 20%.

CRYSTALS FOR 28.5MHz 3rd. overtone, suit most 'CB" rigs.
28.5MHz Tx and 28.045MHz Rx. HC18U £4.60 per pair

CRYSTAL FILTER 10.7MHz, 123kHz spacing, ITT 901C £6.90
CO-AXIAL CONNECTORS & ADAPTORS sae full list.

PL259 UHF plug with reducer 75p; S0239 UHF socket, panel mtd.
60p; Inline coupler (2 x sockets) £1.00; Inline coupler (2 x plugs)
£1.00. Any 5+ connectors: less 10%

HT TRANSFORMER multi-tap pri.; 5 secs.: 35v 200mA, 115v
150mA, 50v 500mA, 150v 300mA, 220v 300mA £5
HT CHOKE top grade type, 9H 240mA £3.50

PYE CAMBRIDGE SPARES (our speciality, sae full list). Ex. equip.,
fully guaranteed. Rx RF board 68-BBMHz £5.95. 10.7MHz |.F. £3.65.
2nd mixer 10.7MHz to 455kHz £3. 455kHz block filter 125kHz £9.40,
ditto 25kHz £3. 455kHz AM |.F, £3.65. Audio bd. £1.95, and many
more. Vanguard & Westminster spares also.

GAREX FM DETECTOR & squelch conversion for Pye R/T equip-
ment. Ready assembled, full instructions. Tailor-made, easy-fit design,
replaces existing squelch board, with minimum of modifications. For
AM Cambridge £5.95; for Vanguard AM25B (Valve RX) £5.75; for
Transistor Vanguard AM25T £6.60

MONITOR RECEIVERS

SX-200N VHF-UHF AM-FM SCANNER

Covers 26-88MHz, 108/180MHz and 380-514MHz, AM + FM
(especially for U.K. market) it scans, seeks, memorises and beats all the
others. GAREX are the U.K. MAIN SERVICE & SALES AGENT for
the SX-200-N. No one else can give you a better overall deal. Sae full
details.

SR-9 top-selling monitor: 2m FM with 144-146MHz full coverage VFO
+ 11 xtal controlled channels; ideal for fixed, /M, /P use. 12V DC opera-
tion £47.50

Marine band SR-9, 156-162MHz, same spec. and price.

CRYSTALS FOR NR-56, SR-9, SR-11, HF-12, TM-56B All 2m
channels from O (145.00) to 32 (145.80) incl. at £2.46 (+20p post per
order). Over 40 popular marine channels at £2.85 (+20p post).

‘SCAN-X' VHF/UHF BROADBAND FIXED STATION AERIAL
£19.90 Ideal for SX-200 and other VHF/UHF receivers.

We also stock the:

KDK 2025 2m SYNTHESISED TRANSCEIVER Full band coverage
25 or 124kHz steps/10 channel memory/scans memories or selected
band portion/3W or 25W Tx/all the features you need at £199

YAESU FRG 7700 GENERAL COVERAGE RECEIVER 150kHz -
30MHz AM/USB/LSB/CW and FM £309

MAINS PSU British made 12 volt 1 Amp regulated, £15.95. 12 volt
5 Amp regulated, £26.95

MAII\I DISTRIBUTOR OF REVCO AERIALS & SPECIAL PRODUCTS (trade enquiries welcome}

PRICES INCLUDE UK POST & PACKING & 15% VAT.

GAREX ELECTRONICS
7 NORVIC ROAD, MARSWORTH, TRING, HERTS HP23 4LS.
Phone 0296 668684. Callers by appointment only.

Goods nog;tali\f despatched _‘|

THE FAMOUS TS788DX
FROM SOMMERKAMP.
AM, FM, USB, LSB, CW,
100 watts/10 watts scans
in 100kHz, 10kHz, 1kHz,
100Hz. Runs direct from
your car battery or FP12.
P.O.A.

THE LATEST SOMMERKAMP — FRG 7700
COMMUNICATION RECEIVER. 150kHz-30MHz
multimode, digital frequency readout, 12 pro-
grammable memories, variable bandwidth, built-in
clock/timer. Price £399.00.
FT207 SYNTHESIZED 2 METRE
TRANSCEIVER. 144-148MHz in 124kHz steps, 4
memaories. Inc. case and nicad charger special at
£169.00 inc. VAT,
BEARCAT 220FB RECEIVER £239.00.
NEW. FT208 2 meter handheld including battery
charger, nicads, case aerial. £219.00.
NEW. FT708. 70cm version of above. £219.00.
FT4321I_1 MULTIMODE MOBILE BASE £359.00
inc. .
NEW - FT780R 70cms MULTIMODE £399.00
inc. VAT.
FT290 - BRAND NEW FROM SOMMERKAMP
the all-mode 2m portable FT-290, So many features @
10 memories ® Memory scan @ 2 VFOs @ Band scan
® Clarifier ® FM/LSB/USB/CW @ LCD readout ® Real
S-meter @ Priority channel @ 2.5W out.

Our price £249.00 inc. CHARGER
NEW — H.F. FT277ZD Mk lll
SOMMERKAMP H.F. RIGS. FT277D (=FT101 with extras) AM version P.O.A.
FM wversion P.O.A. FT307 (=FT107Z with extras)| P.O.A. FT767 (=FT707
with extras) P.O.A.
PART EXCHANGE your old gear and get a good deal.
ROTATORS, ANTENNAS, GENUINE SOMMERKAMP SWR BRIDGES AND 12VOLT
POWER SUPPLIES.

All prices include VAT, Barclaycard and Access welcome.
H.P. terms available. Prices may change without notice. S.A.E. for details.
DONT FORGET. As your Sommerkamp importer we have full service back & facilities.

(0 GEMINI

N

YOUR SOMMERKAMP
IMPORTER.

(LEGAL CB NOW IN STOCK)

1, Railway Road Blackburn Lancs.Telephone: 51842,
(Telephone Evenings: Bolton 592929 G4GHE).
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G3CED

OFFERYOUA
FANTASTIC...

2 roorrone ANTENNA

HARMONIC

FOR  EFFECTIVE FREE

CB 27mHz

AMATEUR RADIO, ™
QRP — QRO Tweprices

WORLD WIDE - TX/RX COMMUNICATION
USING ONLY A TWO FT (65cm) VERTICAL!!!!

PRICES DELIVERED

Mini multi-band amateur bands system: TX version £80

Mini multi-band full short wave coverage system: RX version £50

Easimount wall/stack support for mini multi. £6

101t feeder, supplied fitted. Extra feeder per 10ft

Indoor 23''x 23" x 23" Joyframe antenna, rotatable: TX version £110
RX version £60

Send stamp for full details of your “DO IT ALL WITH ONE TWO FOOT
ANTENNA" system by the wireless pioneer with a world record achievement.

188 Newington Rd., Ramsgate, Kent CT12 6PZ, England.
Tel. 0843 53073 For Technical info. 0843 62839
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Elaine HOWARD G4LFM

Well here 1 am again, pen flying over the paper in an at-
tempt to get some coherent thoughts into the magazine
this month. So many things that deserve a mention have
happened since I last wrote this column that I don’t really
know where to start.

Most of my news is all tied up with last autumn’s
Wireless Day at Chalk Pits Museum. Whilst operating
mobile on my way there early that Sunday morning I
managed to have a QSO with Constance G8LY. Many of
you will have heard of Constance as she has been on the
bands for many years now and is known to amateurs both
old and new. We don’t often have the chance to work each
other as my home QTH is in what could be called a “radio
black hole™! Constance told me one other lady to look out
for was Violet G4ESR who would be at the Wireless Day.

Violet Bryan is a “white stick operator who has two of
the most beautiful guide dogs I have ever seen. Not nor-
mally being one of this country’s dog lovers I was almost
persuaded to change my mind after meeting Cindy and
Sheba. They were very well behaved all day and didn’t
even mind being taken round by me whilst Violet and I ex-
plored the various stands.

I must say thank-you to those of you who have written
to me over the months. If you have been wondering why
the YL column doesn’t appear every month it’s not
through lack of material, it’s an “occasional” series—but
all contributions are always welcome. It is very encourag-
ing to hear from new licensees or not so new, everyone
seems to have something to contribute.

Where were all the YL amateurs in the London area
during the Breadboard Exhibition November 11-15? In
the three days that 1 was operating the special event
station GB8BB I worked 161 stations, and not one YL
amongst them! Even reading through the log book for the
whole five days not one lady’s name appears—perhaps
next year.

One QSO 1 did have that sticks in my memory was with
Jonathan G6GIG, his callsign arrived in the post early
Saturday morning and about his sixth contact was
GB8BB. A new licence holder and just 14 years of age!

[ have heard that there were a lot of YL RAE passes from
last May’s exam, so there should be a lot of G6s on the air.
I must admit that | haven’t heard many yet, but there’s still
plenty of time. Many ladies are learning the Morse very
quickly, passing the test, then trading in their old callsigns
without them ever being printed in the Call Book. Not a
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bad achievement 1 think, and YLs on the h.f. bands are
even more a rarity than on v.h.f., as some will no doubt
have found out by now.

I will finish up with some of the comments that have
arrived on my desk in some of the letters, if only to show
that I do read them! Sheila G8BKPL wrote telling me about
the stations she worked during a lift, and right back in last
July she had worked 91 QTH squares and was well on the
way to the magic 100. Perhaps by now she will have com-
pleted that, but she was working EA stations on both side-
band and f.m. modes of operation. Anne G4AMBA has a
good motto, if you can't beat them—join them, her hus-
band is G4EDJ and has been licensed for over six years.
Due to working during the day Anne has joined the local
“Early Birds™ net, from 6.30 to 7.30 in the mornings on
160m a.m.

Jeff Herbert sent me the results of the Colchester Radio
Club 2m contest. It was held over three months and the
number of stations worked were collected from members
at the fortnightly club meetings. Scoring was simple, one
point per simplex contact, repeater and mobile contacts
were void. The final results were G8OVQ Jack with 251
points, and Jane G8WQY (who now has a G4 call) came
second with 244 points. Jeff says that the club has four
ladies in their membership, all with G4 callsigns and, who
knows, that number may have risen since his letter.

Lastly, but not least, G6AIS wrote just saying what an
enjoyment amateur radio is, and that next it is the Morse
and a G4 callsign. “Now I press on with the Morse so that
once more 1 can travel the world as I once did in working
days. and call to mind the lovely places, islands with coral
beaches, great cities full of beautiful architecture, and
dusty bazaars with teeming multitudes and most of all blue
skies and sunshine, and all this from a comfortable chair in
my little Radio Room.” What a lovely idea.

73s to you all until it’s my turn to write again.

“How high are you, and do you suffer from wind?"
“About 5ft 8in and only when | eat beans!”
...heard on 2m by Ms A. C. Allen, G4HRH
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by Eric Dowdeswell G4AR

Eric Dowdeswell G4AR
atherhead Road,
ey KT21 2Tw,
Logs by bands in alphabetical order.

Greetings all. and a Very Happy New
Year. May all your RAE’s be happy
ones. | hope that not too many of you
were lumbered with 'CB rigs that you
didn’t want. considered by many doting
relatives to be a “natural™ as a Christmas
gift for the radio-minded offspring.

As some of you may know the 1.8 to
1-9MHz section of the 160m amateur
band has been released to US amateurs
by the FCC for c.w., am. and s.s.b.
modes. with power inputs up to 1kW on
an exclusive basis with the exception ol
certain restrictions to safeguard Loran
navigational stations in eastern Canada.
The US chain of Loran-A stations has
been closed down to the joy of amateurs
over there who have suffered incom-
prehensible restrictions on operation since
1949, with limitations on power varying
with the time of day or night and from
slate to state.

Amateur operation in the segment -9
to 2:0MHz remains in some doubt even
though the whole band 1-8 to 2-0MHz
was carlier expected to be released with
full privileges. With the advent of several
other countries on to 160m in recent
times. the band should become even more
interesting with this news from the States.
Many multiband h.f. transceivers now in-
clude Top Band. with a consequent in-
crease in the amount of s.s.b. operation to
be heard. In the past DXing has been in-
clined to be concentrated on c.w. at the
low frequency end of the band.

The main problem on Top Band. es-
pecially for the transmitting amateur, is
getting a suitable antenna system going.
especially when one realises that the quar-
ter wave wire is over 40 metres long. For
DX working the antenna should be ver-
tical over an extensive ground plane. In
the event the wire is kept vertical as far as
possible and then the remaining wire
allowed to go off horizontally, or sloping.
to the nearest support. In this case the
wire is fed at the bottom and can go
straight to the receiver usually. For
transmitting a balun is advisable.

While a 40 metre-long wire is low
impedance at the shack end on 160m it
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may be a good idea to check with the
receiver's manual as to the set’s input im-
pedance on this band as, in some cases, it
may very well be different from the other
h.f. bands. Anyway, as you may be sick
ol reading in this column, an antenna tun-
ing unit should always be used with such
a wire. The wire may be shorter if
physically necessary, but resonated by
the a.t.u.

An 80m centre-fed antenna with tuned
feeders will work well on 160m if the
a.l.u. is suitably modified for Top Band.
Every effort must be made when
transmitting on Top Band to get as good
an earth system as possible, to the extent
of laying down radial wires under the ver-
tical portion of the antenna. This may
take the form of wires a quarter wave
long radiating from a central earth rod or
even a buried galvanised water tank dis-
carded by a builder. In practice the wires
can be any old length to suit the QTH
with as many as possible.

The far end of each wire ought to be
soldered to a copper earth rod driven into
the ground. This is not so 1mpract1cable
as it sounds as the small-bore copper plpc
used for domestic heating systems is quite
cheap and offcuts are even cheaper and
quite adequate.

To bury the wires I use the plywood
end-cheek from an empty cable reel,
freely given by almost any electrical
dealer! Just run it along the lawn pushing
it in for a depth of about three inches,
repeating the process to push the wire
into the slot. Use any old copper wire,
bare, insulated or whatever with old coax-
ial cable eminently suitable. Don’t worry
about scars across your favourite lawn as
they will disappear in a very short time!
All joints must be soldered and then
taped against corrosion. A butane hand
torch is very useful when working beyond
soldering iron range.

Hello Clubs

To those hard-working secs and PROs
whose efforts have doubled the clubs’
membership in the last year, well done!
Rest assured, it will more than double
again in the coming year! So let that be a
lesson. 1 note the odd club where: debate
has centred around whether CBers should
be accepted as members. Can there
possibly be any argument on this point?

Every club needs a continuous injec-
tion of new blood if it is to survive and
here it is for the asking. Legal and illegal
CBers are far from the idiot, drooling, in-
comprehensible “breakers” the American
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films would have us believe. So let them
be most welcome, in every club.

Wimbledon & District RS Second and
last Friday of every month with the venue
at St Johns Ambulance Hall, Kingston
Road, Wimbledon, London SW19. Ted
Allen G3DRN, boss of the RSGB’s QSL
bureau, is the new secretary and busy
arranging the new season’s programme.
He can be found at 30 Bodnant Gardens,
Wimbledon SW20 OUD.

Crawley ARC Formal meetings nor-
mally held at the Ifield Trinity United
Reformed Church with informal gather-
ings at members’ QTHs. A code class is
being run by Ken Franklin G3JKF who
can tell you more on Crawley 28080 with
Vernon and Dot Davis the ones to ask
about club details, on Crawley 26316.

Cambridge & District ARC Every Fri-
day round about 7.30 in the Visual Aids
Room of the Coleridge Community
College, Radegund Road, Cambridge,
just off Coleridge Road. In the Tower
Room will be found the club stations for
v.h.f. and h.f, operating under the call
G2XV. A very special welcome is on
hand for any CBers says David Wilcock
G2FKS, 19 Cavendish Avenue, Cam-
bridge CB1 4UP (CBI1!) or on 0223
247220.

Bolsover ARS Relatively new group
meets every Wed at 8pm at The Angel,
Bolsover, with Morse tuition starting half
an hour earlier, courtesy G3IMOK. Com-
ing events include a talk on meteor scatter
techniques plus a visit to the local Radio
Hallam. Contact David Brocklehurst
G8KIF, 33 Chestnut Drive, Clowne, near
Chesterfield S43 4JG or ring 0246
811666.

Milton Keynes & District ARS
January gathering will reveal all on
receivers and test equipment at the Lovatt
Hall, Silver Street, Newport Pagnell at
8pm on the second Monday, which is a
regular date every month. Feb’s meeting
will deal with photo acoustics. It’s D. O.
White G3ZPA, Rose Cottage, Shenley
Brook End, near Bletchley, Bucks MK35
TAF.

Glenrothes & District ARC The Club
Room at Provostland, Leslie, Fife, at 7.30
every Wednesday but also, unusually, at
the same time on the third Sunday with
talks, lectures or a demonstration.
Nobody has been inveigled into the sec’s
job at the moment so Chairman John
Halliburton GM4AQO at 72a Ramsay
Road, Kirkcaldy, Fife, will help out with
club information, which is also 0592
266287.

Exmoor RC New sec reporting in is
David Jones G6CHZ. Loughrigg. East
Street. South Molton. Devon, with
meetings at this QTH every Thursday at
8pm active with club station G8SSS.
Near future plans call for RTTY facilities.

Mid-Warwickshire ARS Note new
meeting times for the club, 8pm on the
first and third Tuesdays at 61 Emescote
Road. Warwick. instead of Mondays. So
says Mary Palmer G8RZR of 12 Ed-
mondes Close. Woodloes Park. Warwick,
club secretary.

Borders ARS In fact covers both sides
of the border. meeting on the first and
third Fridays. with the new committee
about to come up with a programme for
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the coming year. Alex McCreadie
GMBYPL. 16 Fancove Place. Eyemouth,
Borders or Eyemouth 50492 has all the
answers.

Cannock Chase ARS Nominated as
the member who had done the most for
the club in the past year. Larry Arkley
G4HMYV has been awarded the G3ABG
trophy. named after the late John Morris.
Meetings every Thursday at the
Bridgtown War Memorial Club, Union
Street, Bridgtown, Cannock, says PRO
J. Gregory, 22 Tower View Road, Great
Wynley. S. Staffs WS6 6HE or Cheslyn
Hay 416419,

Barry College RS New sec is John
Share GW30OKA of 3 Uplands Crescent.
Llandough. Penarth. S. Glam or 702455,
who. in the 70s did ditto with the Wirral
DX Assoc and the Wirral RS. After some
blush-making comments on the new-look
PW John says club considers PW as best
market place for new members. Needless
to say all such will be welcomed with
open arms. (See note later.)

Torbay ARS Has club stations G8IUI
and G3NJA now all cock-a-hoop after
getting top spot on 1-8MHz in NFD and
10th place overall. Meetings Frjdays 7.30
at Bath Lane. Torquay. rear of 94
Belgrave Road. are informal but you'll
need your tie apparently for the formal do
on the last Saturday of every month,
same time and place. RAE course runs at
the Torquay Tech College says sec Hugh
Davies G4DZH.

Cheshunt & District RC An excellent
printed guide to the club and its activities
awaits prospective members with an in-
vite to attend for up to four weeks before
being pestered to join! Full details of club
officials and phone numbers all help to
put the newcomer at her/his ease. Other
clubs please copy! So. it’s every Wednes-
day at 8pm. Church Room, Church
Lane. Wormley. Herts. with Jan 6 being
devoted to nattering but the 13th is all
about radio equipment with the 27th of-
fering video tapes on an Introduction to
Amateur Radio and SSB HF Field Day
1981. Why not ring Bob Gray G6CNV
on Dane End 203 if you'd like to go
along.

Southdown ARS Has club station
G3WQK quite active with meetings first
Mondays at 7.30 at the Chaseley Home
for Disabled Ex-servicemen at Southcliff.
Eastbourne. E. Sussex. Excellent club
mag adds interesting items on mobile
STD in DL-land and those Euro-pips
from the paging system in DL and F just
below 88MHz on Band II. Drop a line or
ring R. E. Holtham G4EKS. 2 Benbow
Avenue. Eastbourne or 32777.

Maidstone ARS A steadily growing
membership is blamed on the publicity in
PW! Good lectures are a big factor of
course. wilness Jan 8 when Rowley
Shears GBKW of KW Electronics will be
presenting his new range of equipment.
On Jan 22 a Mr Gibson will be talking on
the RSGB's amateur radio insurance
scheme. It’s first and third Fridays
around 8pm at the YMCA Sportscentre.,
Melrose Close. Cripple Street. Maidstone,
Kent. which includes the beginners’
classes with more formal meetings on the
other Fridays. On Tuesdays there are in-
formal question and answer sessions. also
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at 8pm. However. Graham Edy G4AXD
is waiting to tell you more at 29 Beech
Road. East Malling. Maidstone, Kent
which also hides West Malling 841021,
strange to relate.

Wakefield & District RS Alternate
Tuesdays. UGH! but you can work it out
from meetings on Jan 12, a talk on crime
prevention with the emphasis on vehicle
security. and Jan 26 when there is a junk
sale. Place is Holmfield House. Denby
Dale Road. Wakefield. at 8pm. All
visitors are most welcome says sec R.
Sterry G4BLT. | Wavell Garth, Sandal
Magna. Wakefield. or ring Wakefield
255515.

Stevenage & District RS Still meets
first and third Thursdays at the staff can-
teen. British Aerospace Dynamics. Site B.
Gunnels Wood Road, at 8pm. Mem-
bership has increased by 30 in last couple
of months so you'll have to get there early
if you're going to get a seat! Contact
Steve Clarke G8LXY at 126 Putteridge
Road. Luton, for all the gen on meetings
etc. Just to keep up your interest there is a
computer evening on Jan 7 so take yours
along. while on the 2Ist GIWTV will
chat on the QSL bureau, with an early
date on Feb 4 when G4HED deals with
the Morse code.

Hastings Electronics & Radio Club
Club mag Vital Spark says club meets
third Weds at the West Hill Community
Centre. Hastings. for formal gatherings.
with Mondays being computer nights and
Fridays social nights at the Club Room.
479 Bexhill Road. St Leonards-on-Sea.
Jan 20 is down for a talk on meteor scat-
ter techniques but membership sec Paul
Brown G8OXD. 7 Scutes Close,
Hastings. will fill in the details.

Mid-Sussex ARS Marle Place Further
Education Centre. Leylands Road,
Burgess Hill. W. Sussex. at 7.30pm with
AGM on Jan 28. Magazine Mid-Sussex
Matters raises very important issue of
careless talk on our bands, particularly
on v.h.f. and u.h.f. where personal move-
ments are frequently discussed quite
openly with other amateurs. After all,
amateur band receivers are freely
available to one and all, and we don’t
want to tell others when we will or will
not be at home! If you are interested in
the club drop a line to Jack Brooker
G3JIMB, 20 Farnham Avenue, Hassocks
or ring him on 4965. Sorry, should have
added that meetings are on second and
fourth Thursdays of the month.

Conwy Valley ARC With a
programme of speakers until June next, at
Green Lawns Hotel, Colwyn Bay, second
Thursdays at 7.30pm. Highlight will be a
visit by members of British Telecoms
Radio Interference Branch, but contact
sec J. N. Wright GW4KGI, Eleven, Bryn
Derwen, Abergele, which also answers to
823674.

Radio Society of Harrow Meets Fri-
day evenings 8pm in the Roxeth Room of
the Harrow Arts Centre, High Road,
Harrow Weald, Middx., with members
enjoying spacious accommodation and
ample seating, licensed bar at special
prices plus coffee and biscuits. What else
could one want? Full v.h.f. and h.f. band
facilities through club station G3EFX on
informal evenings. On Jan 8 talk and
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demo on Brit Telecoms radiophone and
paging systems with a film show on the
22nd, other Fridays being informal. More
from Chris Friel G4AUF who will res-
pond on 01-868 5002.

West Kent ARS Alternate Fridays.
again UGH!, at the Adult Education
Centre, Monson Road. Tunbridge Wells,
Kent, with informal meetings at each
following Tuesday at the Drill Hall, Vic-
toria Road, TW. But it looks like Jan 8
when G8CAA talks of System X and
beyond (sci-fi or simply telephones?) with
a lovely junk sale on the 22nd. Club mag
QLF tells us how to use an iambic keyer
properly, much of which was new and
useful to me, so obviously I've been mak-
ing hard work of it! Why not ring Brian
Castle G4DYF on Sevenoaks 56708 for
the latest on the club.

Braintree ARS It’s the Braintree Com-
munity Centre, Victoria Street, Braintree,
first and third Mondays and around
7.45pm will do. Editor of club mag
BARSCOM is Bob Willicombe who, with
XYL Norma, is all set to take the RAE
‘ere long, spurred on by the success of 15-
year-old son David. So, who’s turn is it
for the rig tonight? Ask Norma for more
details at 355 Cressing Road, Braintree,
Essex.

Barry College RS Again. Late news is
that due to great influx of new members
meeting times have been increased and
are now first and second Thursdays at the
College Annex, Weycock Cross, Barry,
with lectures and opportunities to buy
and sell equipment. Space has been found
for the demonstration of amateur radio
and allied interests. One for diary is the
Barry Mobile Rally on May 23 at the
Barry Memorial Hall,

Ipswich RC Reminder of the East Suf-
folk Wireless Revival annual event to be
held on May 30 this year at same venue,
adjacent to the Suffolk Show ground.
Club meetings second and last Wednes-
days in the Clubroom of the Rose and
Crown, 77 Norwich Road. Ipswich.
Rooms are detached from the public bars
so nothing to stop juniors coming along.
Talks and lectures are backed by code
classes plus active participation in field
events by club stations G4IRC and
GB2IRC. Jack Toothill G41FF, 76 Fir-
croft Road. Ipswich or 0473 44047 can
enlarge on the details. Should mention
Jan 27 when Henry Massey G8Y XP. lec-
turer at the Suffolk College. will explain
the RAE.

Bournemouth RS Suppose I'd better
mention this club since 1 imagine most of
the PW staff are members. or ought to be
il they are not! New venue since 1 last
heard from them is the Kinson Com-
munity Centre. Pelhams. Millhams Road.
Kinson. Bournemouth. first and third Fri-
days at 8pm. Secretary Arthur Bagley
G4EKE of 8 Larks Rise. Ferndown,
Wimborne. Dorset. awaits the postman
with your enquiries about events and
membership. Or you can always give him
a bell on 0202 877945.

North Bristol ARC Just in time. Fri-
days 7.30pm at the Self-Help Enterprise
Centre. Braemar Crescent. Northville,
Bristol 7. where a warm welcome awaits
prospective members. says Hon. sec. Ted
Bidmead G4EUV. 4 Pine Grove,
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MAIL ORDER

PORSE Bete p/ SHURE MICS
HK 707 Straight Up/Down keyer £11.44 i wie s
FROM BK 100 Semi-automatic mechanical bug £17.88 201 H‘ar*:]n:l_ ceramic omnu:llre:;:t:c:nalm4‘19
MK 702 Up/Down keyer on marble high impedance ¢
base £22.43| | 202 Hand ceramic noise
MK 702 Manipulator £22.43 reducing high impedance £15.18
MK 704 Squeeze paddle £14.38| |401A Hand controlled magnetic
MK 705 Squeeze paddle on marble high impedance £16.56
base £22.43| |401B Hand controlled mag. low
EKM 1A Morse code practice oscillator  £8.63 impedance (200 ohms) £19.56
MK 1024 Automatic memory keyer £135.13| | 444 E::;ﬁ:ﬁjéﬂsﬁféigﬁégm £32.43
EK 150 Semi/Automatic keyer £74.75 526T Desk contiolled respionss:
transistor preamp £39.33
LINEAR AMPLIFIERS
2M10-80P 144MHz 10W input/80W DAIWA
IM25-150P S TM I To o tow — 2000 | CNA 1001 Auto ATU 200wRMS  £128.00
output with 9dB preamp  £184.00 CNA 2002 Auto ATU 1Kw RMS £185.00
2M10-150P 144MHz 10Winput/'1 50W : CN 620A RF Power Meter 1.8 to 150 N"EZ TKw
49.99
IMI150P P o proary 20988 | oN 630 RF Power Meter 140-450 Mhz 200w
: 69.00
output with 9dB preamp  £209.88| | oo, 4 5eanning Receiver £49.00
G. WHIP Mobile Antennas STILL HELPING WHERE IT
Tribander 10-20 Slide £25.88 HURTS
‘ ' L.F. Coil 40/80/160 MTS £6.56 | | Here's a list below to make buying easier for you —
,/ L.F. Whip Telescopic £4.26 | | Work it out yourself — You'll see — It really is easy!
Multimobile 10-20 Auto £30.48 “And guaranteed for two years”
M/Mobile Coil 40/80/160 £6.56 List 12 Pay-
M/Mobile Whip Telescopic £4.26 | | Product Price Deposit  ments
Flexiwhip 10M Mast £18.11| | Yaesu FT902BM £885 399 £40.55
F/Whip Coils 40/80/160 £6.56| | Yaesu FRG 7700/S £329 £139 £15.89
by two way Base Standard £6.00| | Yaesu FRG 7700/M £409 £180 £19.01
Base Heavy Duty £6.50| | Yaesu FT 101ZD/FM £665 £300 £30.41
F R E E POST Extenarod £12.00( |YaesuFT 101ZD/AM £650 £275 £31.29
;aesu g }8}%:% EEBD £250 f£28.27
aesu 75 £225 £29.15
MJIM?TR%\E/%XS MODULE‘.“E 45.00 UNADILLA/REYCO FDK Multi 700EX Yaesu FL2100Z £425 £185 £20.08
MMR 432/144R £184.00 Antenna Traps— £199.00 xaesu ELBDH £1295 £600 £57.91
MMT 28/144 £199.00 Precision moulded coil forms stain- FDK Multi 750E Yassu il gggg g;gg g;gjs
MMT 144/28 £99.00 less — hardware — Aluminium tube £299.00 Yaesu FT290 £ 27
MMC 28/136 £27.90 irridit finish — Coated aluminium S?esg dc78 ggq'g égg £10.82
MMC 28/156 £27.90 | | ‘wirs. Fully waterroatac. Send50pforour | | Standard C58 £247 £107 £11.69
MMC 28/144 £27.90 Available 7/14/21 MHz £12.99 bumper bundle ICOM 730 £574 £250 £27.00
MMC 144/any IF £27.90 literature ICOM 720A £883 £400 £40.26
MMC 144/28L0 £29.90 .
MMC 70/any IF £27.90 W2AU BALUN ICOM 290 £366 £166 £16.67
MMC 432/285 £34.90 3.5/30 MHz 2.5 Kw with Lighting No Quibble Guarantee o
MMC 432/144S £34.90 Arrestor — Suitable Vees, Yagis, Same Day Despatch If you don't like easy payments call us anyway
MMC 1296/any IF £32.20 Doublets, Quads etc. £12.99 All Items Advertised forprice.
MMC 050/500 £69.00
MMA 28 preamp £14.95 STANDARD
MMA 133}; i E%-gg C8800 2m, Tevr £252.00 EMOS; }'ggrh?ﬂg{'ia“th:w p—
MMV 1 8 32, T ¥ mtec obile Matc A
MML 144/100 linamp £142.60 GIB00 Ticme Teur £278.00 Amtech 200 Random Wire ATl 10-160m 200w pep £29.95
MML 432/100 linamp £228.85 Amtech 300 Random and Coax Fed ATU 300w pep £43.95
MML 144/25 linamp £59.00 TRONIX PSU Amtech CW 250 — The most outstanding CW filter available £24.90
MML 432/50 linamp £119.00 Biitish made. & amio sonstant Amtech Channelguard — A plug in device to eliminate those
MM2000 £169.00 ; P, JEONGAn, unwanted stations Decoder £15.25
MMS 1 £115.00 7 amp surge, fully regulated and Sender £7.25
pretaciad. 27.90 | | Amtech FM7: FM Demodulator for FRG 7 £11.90
YAESU CONVERTERS
7700 Series ICOM IC 730. All bands 10-80m in- ANTENNAS
—— £63.00 | | g O L ) 2 ruita onduur 3 | | Wide range in stock including JAYBEAM — HYGAIN — GOTHAM — TELECON
Model B £69.00 speed tuning down to 10Hz, Dial lock, —-HOKUSHINe}c.
Model C £65.00 RIT, N.B. and Switchable Preamp. See list Bantex 5/8 whip complete antenna £8.99
Model D £66.00 for H.P. details. Bantex +w whip complete antenna £3.50
SWR/RF POWER METERS R e S e SO e e
ROTATORS
Skyking SU 4000 £92.00 SWR 25 3.5/170 MHz £12.94 I NO POSTAGE REQUIRED
Hirschmann 250 £35.00 LEADER LPM 885-HF 1Kw £58.00 AMCOMM SERVICES (PW1),
Emoto 502CXX £139.75 HANSON 3.5/150MHz 200w FREEPOST
KR 400RC £92.85 £28.75 | ?
AR 40 £59.00 | | REECE UHF 74 144/432 £16.28 HARROW HA2 OBR.
KR 950 2A £50.00 HANSON FS 500H
Rotor Bearing £12.00 OS‘,(-ﬁfF?gm‘z%'gW EB7.85 | | Ploase SENT Me.......cowuuummrmsrsssssssssnessssssssssssssssssesssssssssssssssasssssssee
*All items VAT and carriage paid. 3.30 MHz 2Kw £40.00
| I enclosed cheque/P.0. for
Goods by return post. 1
(Al items in stock at time of going to press).
u M co MM s E RVI c Es [ .............................................................. or charge my VISA/ACCESS
| (TR
194 NORTHOLT ROAD, SOUTH HARROW, MIDDX. |
Telephone: 01-864 1166, 01-422 9585 QNN BT ot AR 58 S D BT MR BT
Opposite South Harrow Tube Station on Piccadilly Line
Showroom Opening Hours All items over £100 ‘ BAATESE i iiiimniniivisisinmiieicis s sveAT oA s TR RO
Tuesday to Saturday 9-5.30 available on easy terms
Sunday by Appointment at List Price '_ ....................................................... Post Code ............. I
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SPECIAL!

THE CB ANTENNA
THAT WORKS WELL

ON 10 METRES

Hy-Gain SILVER ROD

1/2 WAVE OMNIDIRECTIONAL
BASE STATION ANTENNA

The Silver Rod omnidirectional 40-
channel Base CB Antenna has short,
curved radials for easy installation in
even the tightest spaces. RF energy is
fully decoupled from coax and support
for low SWR and maximum talk power.

Features rugged aluminium construc-
tion. Vertically polarized. The Silver
Rod develops its 3.8dB transmitting
gain through pattern compression,
creating a lower angle of radiation.

l\/{atching transformer provides DC
ground, resulting in lower residual
noise level — as much as 20dB below
an ordinary antenna.

® 17'8" tall with short, curved,
space-saving radials for full 1/2
wave performance
@® RF energy is decoupled from coax
and support for low SWR
I ® Rugged aluminium construction
featuring taper swaged tubing

® 4dB gain derived from pattern
compression and low radiation angle
® DC ground for draining precipita-
tion static
@® Supplied with 10m instructions
added.

(Mounting mast not included)

SPECIAL PRICE

- £20.00

inc. VAT
Securicor Delivery £5.00.

RADIO SHACK LIMITED
188 BROADHURST GARDENS,
LONDON, NW6 3AY
TELEPHONE 01-624 7174
TELEX 23718

INVERTED ONLY £32.00
VEE DIPOLES

MULTIBAND 10-11-15-20-40-80 meters

W 2kW Handling Power

B Heavy Duty Stranded Non-corrosive /
& Plastic Coated

M Total Length 26 meters

RADIATION
DETECTOR ONLY £2.70

COMPLETE WITH INFORMATION
B Metal Cased M Quartz Fibre Type
W Contains 3 Lenses M Only the Size of a Pen

DETECT RADIATIONS BEFOREIT IS TOO LATE

— 10he)

BOSCH 2-5kV 40uF Capacitors
LED Displays SND70 }in. common cathode 25p VAT & P&P extra
12 VOLT 4 pole continental type relays 50p VAT & P&P extra
WAVEGUIDE type 16 1ft. sections copper type £5.00 VAT & P&P extra
WAVEGUIDE square flanges £2.75 VAT & P&P extra
MINIATURE type uniselector £1.50 VAT & P&P extra
MINI-REGULATED PSU’s 5-0-5 volts, 7-5-0-7-5 1.5 amp.

£3.50 VAT & P&P extra

ORDERS SENT ON RECEIPT OF ORDER

£8.00 VAT & P&P extra

M&B RADIO 86 BISHOPSGATE STREET
TEL (0532) 35649 LEEDS LS14BB

Just around the corner from West Hampstead Station
on the Jubilee Line.

MYERS ELECTROMIC RESEARCH

r

Liltrincham, Cheshire WA14 2UW.

Synchronous Detection

Radio Receiver Module

All RF processing by Plessey SL 600/1600 range
Demodulates any AM signal in the range 200kHz to 20MHz
May be used as an |F strip or a complete receiver

Ultra fast ‘intelligent” AGC with audio levelling

1 mA 'S’ meter output

Tantalum & monolithic ceramic capacitors and 1% resistors
throughout

screen printed earth plane board

Advanced all IC design

User selectable sig/noise or sig level muting

DC operated audio gain and muting level

Ultra stable performance — non critical supply volts or
temperature

* Easily modified for SSB/CW

* May be used as direct conversion receiver

¥ % % % %

* % 4 % %

£1.00 in the post brings complete data package (circuitry —
user notes — IC data)

The size of the module is 8.5 by 10cm

COMPLETE TESTED MODULE...............£54.95

KIT FORM MODULE. ......c.cocevrivviierneene.... £39.95
{Both inclusive of VAT and post and packing)

As described in detail in last months P.W.

MYERS ELECTRONIC RESEARCH

Customer Services Division,
145a Ashley Road, Hale,
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Northville. Bristol BS7 OSL. bemoaning
the continuing absence of Chairman Er-
nie G2DWI due to a spell in hospital. Get
well soon. OM.

DX Time

Jim Dunnett of Prestatyn. Clywd,
spends a lot of time with his SRX-30 and
Creed 78 page printer on the RTTY fre-
quencies printing out such as Y34YO on
TMHz. EC2XI1. NINBK. UK2BAB.
4NTNS and 4X6CV on 14MHz. and
KA9EDK. KB9IS. VE2IR on 21MHz.
Many Americans on 28MHz were sup-
plemented by TREWR and YB2AG. In
the c.w. mode Jim found FYTYE,
HKOBK X on San Andres,
KP4KK/DU2. and MIC on 2I. with
XE2KF and ZSIXR on 28MHz, 10m
band has been good for Jim of late, often
finding it chock full of stations.

In Gower. Swansea. the CRI100 of
Philip Morris aided by a 40 metre-long
wire and a 40m dipole ranged between 10
and 160m on s.s.b. Working backwards.
he found EA8AK and EA9EU plus
4X4NJ and W2HCW on 160m s.s.b.
ZL2BT. 4S7TMX. FPOGAQ and 6W8HL
on the 80m band. Catches of note on
40m were ZDTHH and P41C while 20m
produced J28DM and lovely KC4USV.
ending with FK8DH. YJS8NMP and
SWIDQ on 15m and FROFLO on 10m.

From David Warr (Weymouth) comes
news of the Safari Net around 21-290
MHz starting at 1830Z enabling him to
log some fine catches like FPOGAP on St
Pierre Is with GAQ at the same QTH.
HSTANN. J3AH. KH6CF, S83H,
TR8BJ. G3JAAE/VP9 and 7P8BX. On
10m. David found HV3SJ. 5H3TN and
9Q5FL. The 20m band produced
VP2KAL. 3X1Z and 8RIRBF with sole
VU2NKR of note on 40m. David uses a
newly-acquired FR-50B and a ZL-special
cut for the 15m band.

John East of Highworth, Wilts, is still
breaking records with his remarkable
HAC three-transistor t.r.f. receiver ac-
guiring a coil for the 10 and 15m bands
finding such as KX4S, VU2RYL,
JH8BJG on 15m and JX7FD, ST2FF,
VU2UGI and 8P6T on the 10m band
with a 9 metre-long wire. The old 20m coil
provided COTAM. FK8CR. KX6QX on
the Marshall Is.. YIIBGD who wants
cards to PO Box 5864 Baghdad, 3X1Z
and 8R IRFB. all in spite of a bout of "Mu.
Needless to say. John gets clobbered by
every passing CBer!

From Wadhurst in E. Sussex comes
Rob Gibson and his FRG-7 plus fan
dipoles for 10. 15 and 20m in the loft.
Nevertheless, he managed S5H3TC,
6Y5SH, C6ANU, FPOGAQ,
G3MUV/CEQ, JDIBAE on very rare
Ogasawara Island, P29FV, VKINYG on
the Cocos Is and VPSADR in the
Falklands on 10m. Some good ones on
15m included 457VJ/5N21 for a strange
one. 5R8AL, 6WB8KA, A22DC,
HMIKR, TR8DX and VPB8ADR. The
20m band gave up AHBA on American
Samoa, KH6DQ, VKINS, VR6TC and
YI1BDG.
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Jon Kempster of Berkhamsted, Herts,
BRS45205, is now safely ensconced in
his new school where his studies include
computers. His log shows such as
SVOBV/SV5 who wants cards to PO Box
564, Athens, VP2ZNFW, VP2KAA,
8P6MH, and K6HNZ/CT3 for 14MHz.
On 21MHz he caught S85H, VP9AD,
5Z4NQ. FROFLO and HBOBHA with
28MHz showing up with N6KT/HKO,
6W8AR, D4CBC. FGT7AR/FS7,
SVIIA/8 reputedly on Corfu, and
VY ICJ in the Yukon for a strange one.

BRS48544 is John Hayes of Edmon-
ton. London N9. who sports an FRG-
7700 and FRT-7700 a.t.u. plus Datong
FL2 filter and a long wire. He warns that
the STOAT on 10m is a phoney. John
says much of his DX was logged using
headphones. What else? His long list held
such as CSAEG, C3IMF, EP2TY,
HMOK. J3AH. MIC, P29NAB, SVIDX.
TAIAB. V2AS with cards to PO Box
550. St Johns, Antigua, plus V3IME,
VKINYG. VPSWIR, VS6IC, XT2AU,

all on 10m ssb. On I5m PZIAN
showed up with YAILEER.
G4HZI/P/5N21  (whew!), and

UMBMAA, Goodies on 20m were
AP2SQ. KL7LI, and VP9V. Lower down
on 40m. John copped JX7FD, KG4KK,
8P6KK. And C5ACJ came up on 80m.

The Trio R-1000 and 20 metres of wire
in the loft have kept Archie McGrath
(Ramsgate) busy, mainly on 21 and
28MHz copying s.s.b. such as VP2KAC,
FPOGAQ (QSL to KB8CJK). VP2VD,
AA1Q.HVICN and YB2BJM on 21 and
J28DL. ZS6LW, TAISC plus HP6T
working on 28. From Edinburgh, Anne
Edmondson BRS47285 finds time to
drop a line on her activities, which seem
to be concentrated on getting ready for
the RAE. but gets carried away a bit
when digging too deep into the RSGB’s
VHF/UHF Manual! Although expected
to be chopped in the current economy
drive. a local RAE course has now got
under way so Anne is very pleased. She
was angry with herself recently. missing
CO20M and KC4ST on the Arabian
Net. by falling asleep, but it was 0430!
However, in more social hours Anne was
able to log AJIL, FPOGAQ. JY5ZM,
V2AU (Antigua). YKIAA, 5SNOFCA
and 6Y5MJ on her Realistic DX200 and
9 metre-long indoor wire on 20m.

Dave Coggins (Knutsford, Cheshire)
and I are both nutters when it comes to
wildlife. so we seem to have more to say
on that than on amateur radio! He's hop-
ing to send his Labrador up his highest
tree with one end of his 40 metre-long
wire in her mouth! One way, 1 suppose.
Dave ranges from 10 to 160m on his
FRG-7700 and matching a.t.u. plus a 2-
element delta beam on 15m and 20/40m
W3EDP. finding G3MUV/CEO on
Easter Is.. JTIKAI in Mongolia,
KH6DX. UKOFAP on Sakhalin Is., and
8R1J on 10m, with amazing goodies like
FK8DH. FROFLO, HKOFBF, KL7U,
TI9FAG on Cocos Is.. VU2YK, YJ8RG,
ZDT7HH. ZS6BPL and SN9ACO/8 all
on the 40m band. Much the same on 80m
where it was FPOGBG, HCIMD/5,
HP3FL (PO Box 76, David, Panama),
N6YK/VP2A, OE2VEL/KH6, XEIAE
and ZL2BT. Still onwards, or is it
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downwards. to 160m for EA3VY,
OHOBH. and OHONA on c.w.. and a
good one in 4X4NJ. an old timer on Top
Band. plus many Europeans.

In General

From Crowthorne in Berkshire Allan
Stevens seems to have got hooked on the
2m racket listening to repeaters and
things on his new Wolfsen 1200. but 1
don’t suppose it will last! Foreseeing the
rapid exhaustion of the current G6 + 3
calls Allan is wondering what the next
series will be and reckons the “M™ or 2A
to 2Z blocks ought to cause a few pile-
ups if they were to be introduced. At
least it would make the humble “G”
feel wanted, for a change.

An interesting letter from house-bound
BRS42979 Peter Lincoln of Aldershot,
Hants. who thought that my comments
on the limited value of reports from
SWLs seemed to relegate them to second-
class members in the hobby. This is not
so, of course, but merely a practical ap-
proach to an unfortunate trend in
amateur radio. Peter is only 36 but
already retired through ill-health. He is
not entirely without knowledge of the
electronics world and I have perhaps en-
couraged him to have a go at the RAE,
for which he can take the exam at home,
as well as the code test if necessary. He
may have problems with neighbours
when it comes to transmitting, but I'm
sure the RAIBC will be able to assist,
come the great day.

Adrian QOates G4MOU of Chester
may be redundant and not so young but
he won't lie down! He remembered
amateur radio from his early days so sat
and passed the RAE last December and
has now overcome his nervousness on the
air with c.w. He has also turned to
another past achievement, that of
printing, and handles QSL cards
among other lines. Good luck OM, you
deserve it.

D. L. Broadley (Frome, Somerset)
read of Bill Rendell’s exploits in re-
juvenating an old HRO, so dragged out
one he had acquired in Aden in 1950,
changed every resistor and fixed
capacitor and was staggered by the
results. He added a digital frequency
readout module after cutting a suitable
slot in the panel, no mean task! So he is
all set to send me the odd log very soon, |
hope. It’s all your fault, Bill!

From Armagh, N. Ireland, H. Irwin
GI8ROIJ sent me a copy of a letter coun-
tersigned by GI4FFL, GI8RLE and
GISMPS, addressed to our esteemed
Editor, in which they support my “totally
justifed comment” in the September issue
of PW concerning repeaters on the v.h.f.
and u.h.f. bands. Hope the Editor finds
time and space to publish it in toto. At
least I know now that I'm not alone in my
views!

Cheers for now, and don’t forget the
15th of the month deadline for any infor-
mation intended for publication. Once
again VERY HAPPY NEW YEAR to
each and every one of you, and keep
those letters and club reports coming.
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Broadcart

Band DX

by Charles Molloy GBBUS

Reports to: Charles Molloy GBBUS
132 Segars Lane, Southport PRB 3JG.

George Boorer (ZL3PN) who lives in
Timaru New Zealand has sent me a copy
of his article Listening to the Eclipse of
the Sun which appeared in the September
issue of Break In of the NZART. The
article describes some radio experiments
conducted by George during a total
eclipse of the sun which occurred on
February Sth 1981 and the part that is of
interest to us is his monitoring of an avia-
tion beacon. “My FRG-7 was left run-
ning on an aviation beacon just above
1600kHz. This beacon is located not too
far from Timaru, is very strong at night,
but not receivable in daytime during sum-
mer,” writes George.

Then follows a sequence of events
starting at 0830 when the beacon was just
detectable, by 0920 it was S9. by 0930
the broadcast band (medium wave) was
full of stations “a mini-night on the
broadcast band in mid-summer during
daylight.” By 1000 all the broadcasters
had gone. 1015 saw the return to normal
sky conditions and by 1030 the beacon
was not detectable. “February 5th 1981

- had started again. The D layer was back
in place.”

A striking experiment that
demonstrates clearly how much we de-
pend on solar radiation for our radio
communications. It will be 1999 before
we have an eclipse of the sun in the UK
but there is no need to wait that long. As
sunset approaches every day the medium
wave gradually fills with stations. Why is
this and what is the D layer?

Medium Wave Propagation

During the daytime any signals to be
heard on the medium wave will have
reached the receiver by means of the
ground wave. This ground wave follows
the curvature of the earth and the dis-
tance it will travel depends on the nature
of the terrain over which it passes. Signals
will travel further (are attenuated less)

. over water than over land. I had an exam-
ple of this last summer while holidaying in
SW Scotland. My local radio station
BBC Radio Merseyside came roaring in
on a car radio near Stranraer but was in-
audible at Carlisle. One path was over the
sea, the other over land.

What about the sky wave? In daylight
the lowest layer of the ionosphere that is
of interest to us is the D layer. It is a
region of rarified gas some 60km to 90km
above the earth’s surface which is kept in
an electrified condition (ionised) by ultra
violet light from the sun. The D layer ab-
sorbs signals in the medium wave band.
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As darkness approaches the D layer dis-
appears and signals from medium wave
stations now penetrate higher into the
ionosphere where they are bent back to
arrive at the earth at distances up to
2000km from the transmitter. This is the
maximum distance for a single hop for E
layer reflection. When the signal comes
back to earth it can be reflected back to
the ionosphere for a second hop and
SO on.

In short, it is the D layer that prevents
daytime DXing on the medium wave. At
night or during an eclipse of the sun, the
D layer disappears and then we are in
business.

Breakthrough

“All over the lower part of the medium
wave broadcast band I am plagued with
Morse signals from Radio Scheveningen
that are so strong that they even drown
the stronger signals such as BBC2" writes
P de Man (PEIDMN). Our reader lives
near Leyden in Holland only a short dis-
tance away from the coastal station at
Scheveningen.

What seems to be happening is that
very strong signals from the coastal
transmitters, on frequencies lower than
the medium wave, are forcing their way
past the selective tuned circuits in the
radio receiver. As the receiver is tuned
away from the Lf. end of the band it
becomes more difficult for this
breakthrough, as it is called, to occur,
hence the problem is confined to the low
frequency part of the medium wave band.

What can be done about it? A direc-
tional antenna such as a medium wave
loop could be used to null out the of-
fending QRM. Tune the loop to the sta-
tion you are listening to and rotate it until
the QRM disappears. The snag with this
cure is that broadcasts in the same direc-
tion as the QRM, or its reciprocal, will
also be nulled out. In a similar way one
can make use of the directional properties
of the receiver’s internal ferrite rod an-
tenna (if one is fitted). Simply rotate the
receiver till the QRM disappears.

WAM 079

Resonates at

frequency F

of QRM

Toreceiver
- antenna socket

Fig. 1: Wavetrap

Can you use a filter? asks our reader.
Yes you can. Provided the receiver does
not have an internal antenna of its own
you can insert a wavetrap in series with
the lead from the external antenna. The
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wavetrap is just a parallel tuned circuit
(Fig. 1) which is adjusted to resonate at
the frequency of the QRM. The values of
the inductor and variable capacitor will
have to be found by trial and error but a
long wave antenna tuning inductor and a
470pF variable would be a good starting
point. The wavetrap should be placed in-
side a metal box which is connected to
earth. It is easy to adjust the trap. Turn
its tuning knob until the QRM is reduced
or disappears. Has anyone experience of
suppressing breakthrough?

SOCIEDAD
ESPANOLA

DE
RADIDDIFUSION

A pennant from Radio Bilbao which
is on 990kHz

France Inter Time Signals

My reference to the one second pulses
on the two megawatt French long wave
station on 164kHz in the October issue
prompted an interesting and informative
reply from reader M. A. Kirk of Geneva.
To quote from his letter, “The French
time code is transmitted by phase
modulation and was demonstrated at the
TELECOM-75 exhibition in Geneva in
1975. Since March 1980 France Inter’s
2MW 163-84kHz transmitter has been
carrying the signal for 24 hours a day
except for a few hours for maintenance
on the nights of Tuesdays and
Wednesdays—the information is phase
modulated and a logic 1 is represented by
two 25ms pulses at 100ms intervals and a
logic 0 by a single 25ms pulse. The code
is the same as that used by the DCF77
transmission at Mainflingen.”

According to the World Radio and TV
Handbook 1981 page 533, Mainflingen
(West Germany) gives “coded transmis-
sion of the number of minutes, hour, day,
day of week, month and year”. So, not
only does our 2MW broadcast transmit-
ter radiate second pulses, it also contains
coded information giving the date and
time as well. If you have not yet heard
this transmission then tune to 164kHz
(1829m), switch on the b.f.o. and you
can’t miss it.

Practical Wireless, February 1982



Readers’ Letters

Regular readers will remember the
problem that some m.w. DXers have
had with the DX160 communications
receiver. It has its own ferrite rod antenna
for use on the medium wave and this may
be mounted internally or externally at the
rear of the receiver. This of course pre-
vents one using a medium wave loop with
this receiver nor is it feasible to try the
usual dodge of mounting the receiver at
the centre of the loop and rotating the
loop and receiver together, relying on in-
duction between the two. The set is too
bulky and heavy for that. Remembering
that the ferrite rod antenna is also direc-
tional Ted Jones (Woking) bought a four
wheel trolley. “With the DX160 on top
and placed by the window I can
manoeuvre the trolley for nulling out sta-
tions on medium wave.” An ingenious
and practical solution.

Using a Grundig Satellit 1400 with
internal antenna Simon Hamer of New
Radnor managed to pick up Oslo Univer-
sity Radio on 1314kHz after sign-off of
NRK Stavanger. The time was 2303 on
Tth October. Simon recognised the theme
tune of the station as it had been played
by Sweden Calling DXers the previous

day. According to Sweden Calling DXers
both Oslo and Trondheim universities
have been using it and Bergen University
Radio has applied to use it during March
1982.
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Dial Search

This is the name of a rather useful
booklet produced by George Wilcox of
Eastbourne. It is a listeners’ check list of
European radio stations and is in three
parts. There is a list in frequency order of
what can be heard, including the language
used, on each channel of the Geneva
Plan which covers the medium and long
waves. There is a section on v.h.f. and
there is a map based on Eastbourne
which gives the bearing of a large number
of European broadcasters. The map
shows the direction to point your radio
for the best reception of any of the loca-
tions marked on it. Instructions are given
that enable the reader, with the aid of a
protractor, to change the bearings so that
they apply to any other location in
Europe.

Dial Search will help listeners to find
British and European broadcasters on the
long wave, medium wave and v.h.f. Tt
costs £0-80 plus £0-20 postage in the UK
or six IRCs abroad and is obtainable
from George Wilcox, 9 Thurrock Close,
Lower Willington, Eastbourne BN20
9NF.

Broadcast

Bands

by:Charles Molloy. GBBUS **

Reports: as for medium wave DX,
but please keep separata.

The 120 metre tropical band seldom at-
tracts much attention mainly [ think
because it is so difficult. Few DXers have
ever heard anything on 120 metres and a
word of warning for those who may be
tempted to try comes from reader M.
Jansen of Hoek in the Netherlands. Sta-
tions heard on 120 but not identified
could be second harmonics from broad-
casters on the medium wave. A second
harmonic is a spurious emission from a
transmitter on twice the normal fre-
quency and a third harmonic is a spurio
on three times the fundamental. Broad-
casting stations do their best to suppress
harmonics but it is difficult to prevent the
radiation of a few watts of harmonics
from a high power station. Our reader
has found several harmonics on 120
metres while testing a new homebrew
receiver which he has built especially for
the tropical bands. If you suspect you are
listening to a harmonic then search for
the fundamental on the medium wave.
Second harmonics on 120m would come
from stations transmitting between
1150kHz and 1250kHz and third har-
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monics from stations between 767kHz
and 833kHz. Divide the frequency of the
suspected harmonic by 2 or 3 to find the
fundamental.

Control Points

Our reader in the Netherlands goes on
to say that it is possible to DX on the
tropical bands during daylight. “Here in
Holland many serious DXers receive In-
donesian stations on both the 60 and 90
metre bands during the afternoon in win-
tertime around 1400-1500 hrs GMT.”
Yes it is the same here in the UK and the
reason is that it is only necessary to have
darkness on part of the path from
transmitter to receiver: the part between
the control points. This of course raises
the question, what are the control points?

Control
point
lonosphere

Fig. 1, which is not to scale, shows
how a signal travels from a distant
transmitter, via the ionosphere, to our
receiver. In the case of the frequencies
used for the tropical bands it is necessary
for the two control points shown to be in
darkness otherwise the radio signal will
not be returned to earth. The control
points shown assume that the signal is
reflected. In practice it is refracted and
follows the curved dotted line below the
control points, but the principle is the
same.

Signals coming from the East will fade
in before sunset at the receiver and will
fade out after sunrise at the transmitter.
Signals from the West will fade in before
darkness reaches the transmitter and they
will fade out after sunrise at the receiver.
The effect is more pronounced in midwin-
ter than at other times of the year. The

Control

point
Ionosphere m

Receiver

WAM 080

4

Transmitter

Fig. 1
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sun is at a lower altitude, it ascends and
descends at a shallower angle, twilight is
longer and the period when DX can be
heard in daylight is longer.

How far away are the control points?
For the E layer (medium wave DX) the
maximum distance for single hop reflec-
tion is 2000km and the control point ob-
viously is at half this distance which is
1000km. For the F layer single hop
reception cannot exceed 4000km and the
corresponding control point is 2000km.

It is roughly true to say, when DXing
on the medium wave or on the tropical
bands, that there must be a path of
darkness between TX and RX and it is
only in mid-winter that any error
becomes apparent. It is on the higher fre-
quencies where the control points have to
be in daylight that one really has to take
account of them. The path from the UK
to South America for example is open on
the 19m and 25m bands for several hours
after UK sunset because the control
points, unlikely as this may seem, are still
in daylight.

Radio New Zealand

Broadcasts from Radio New Zealand
seem to have a fascination for listeners in
the UK. Indeed it is an achievement to
pick up RNZ at all as the transmitters are
low power, only 7-5kW, and the broad-
casts are not beamed to Europe. Local
time in NZ is 13 hours ahead of us (they
are on summertime at the moment) and
since the best time for reception in the
UK is around breakfast time one gets the
feeling of listening into the future, to
events of the day to come.

RADIO NEW ZEALAND

Pennant from Radio New Zealand

RNZ have sent me a copy of their
current schedule of short wave services
which covers the period 25 October 1981
to 6 March 1982:

Pacific Service

1700-2030GMT 11-675MHz
2045-0530GMT 17-86MHz
0540-1115GMT 11-945MHz
1700-2005GMT 9-54MHz

Australian and NW Pacific Service

2015-0715GMT
0730-1115GMT

15-485MHz
11-96MHz

RNZ has a DX programme called
New Zealand Calling which lasts for half
an hour and is broadcast on the first and
third Monday of each month on the
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Pacific Service Frequencies and at
0215GMT on the Australian and NW
Pacific Service at 0915GMT. “DX
reports must be accompanied by four In-
ternational Reply Coupons if QSL
Verification cards are required™ writes the
station who go on to say that “interesting
information about the areas in which we
are received and the people who listen, is
also appreciated.” The station does not
operate a general mailing list but requests
for frequency and programme details are
welcomed.

SHORTWAVE SERVICE
RADIO NEW ZEALAND

QSL Card from New Zealand

PW reader Simon Hamer of New Rad-
nor has become a regular listener.
“Thanks to your help, RNZ has been
coming in regularly since 1 first logged it
on Sunday 20 September”. The receiver
is a Grundig Satellit 1400 and 20 metre
long wire and the best frequency is
15-485MHz at 0715. “I find RNZ’s
Book Review Programme aired at 0730
on Sundays very interesting” concludes
Simon who thinks the station is a very
welcome visitor to New Radnor. From
Waltham Cross comes another report of
RNZ on 15-4835, this time at 0440 with a
commentary of a rugby match. The
receiver used by T. W. G. Elsenham is a
vintage CR-100 which he has modified
and he uses it with the outdoor TV an-
tenna.

Readers’ Letters

Another letter from New Zealand, this
time from 16 year old Martyn Barnes,
who is a student at college. He lives at
Lower Hutt which is located NE of
Wellington. His receiver is a new Sanyo
stereo cassette/radio M7700K. “Its small
size however does not seem to diminish
its ability to receive stations on its two
short wave bands. It tunes through the
120 metre band up to the 13m band”.
DX heard on the tropical bands includes
Radio Colosal in Colombia on
4-945MHz, Solomon Islands on
5-02MHz and Radio Vanuatu at Port
Vila (formerly New Hebrides). The fre-
quency of the latter was not mentioned
but Radio Vanuatu broadcasts on
3-945MHz and 7-26MHz. Welcome on
board Martyn, hope to hear from you
again.

wwWwW americanradiohistorv com
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Colin Brooke’'s QSL from WWVH

Colin Brookes moved from Blackpool
to RSA in 1979 and he says it took some
months to readjust, as the transmitter
directions and times are totally different.
Colin gets fair reception from Brasil on
15-28MHz and 17-81MHz, R. Nacional
Bogota in Colombia on 11-79MHz but
so far HCIB has eluded him. WWVH
Hawaii comes in well and he wonders if
this might be the station heard by Alan
Proctor (September issue).

Broadcasts Heard

A fine log of interesting DX comes
from Jim Edwards who lives at Bryn near
Wigan. With his R-1000, 60 metre-long
wire and a.t.u. he pulled in Radio Clube
Rondonopolis Brasil with a weak signal
at 0100 on 2-48MHz in the 120m-band
(quite a catch), ABC Melbourne on
6-15MHz at 2100, Ibadan Nigeria on
6-05MHz at 2205, Gansu China on
6-155 at 2200, Xinjiang China on 6-12 at
2310 and Action Radio Guyana on 5-95
at 0255 in English. Rich Lewis. Louth in
Lincolnshire, uses the well known FRG-7
with a 19 metre-long wire and he reports
hearing Seoul in the Republic of Korea
on 6-48MHz at 2003. Paul Clements
(Seaford) used an Eddystone 730/10 with
a 6 metre-long wire outside the window to
listen to Radio Internation Brasil on ap-
prox 17-86MHz at 2100.

Reader A. N. Mead is a newcomer to
the short waves. He recently purchased a
Realistic DX200 which he uses with a 25
metre-long wire. In the first few days he
picked up Radio Nacional Brasil on
16-128MHz at 1945, Israel on 15-415 at
2100, HCJB the Voice of the Andes in
Ecuador on 21-48 at 2130, Radio Nigeria
on 15-12 at 0630 and All India Radio on
11-155 at 2045.
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ianvey  EASTLONDON HAM STORE - SBAVE
H. LEXTON LIMITED 1255506 Totrsts o

RADIO & ELECTRONIC ENGINEERS ENGINEERS ALW:AYS AVAILABLE ON THE PREMISES
MAIN (UK) SERVICE CONTRACTORTO HITACHISALES (UK)LTD

EXCLUSIVE TO US IN THE UK. 1kW input 600W ssb 350FM 2MTR LINEAR!!

BUILT-IN POWER SUPPLY, ELECTRONIC WARM UP, VARIABLE INPUT ATTENUATOR. ADAPTS EXCITERS FROM 2W-25W. RADIAL BLOWER
LED's FOR READY, TX, OVERLOAD, PTT & RF VOX with VARIABLE DELAY CHOICE OF EIMAC TUBES. 4x150A OR 4Cx250B OR 4Cx250R.
ELECTRONIC PLATE CURRENT FUSE — NO THERMAL DAMAGE OF P.A. TUBE POSSIBLE. SIZE: H.88mm, W.318mm, D.376mm. FROM £300.00

D 70C 70ems. 10W in — 200W out £489 All these linears have adjustable inputs and outputs and they are all fully
D200S 2mtr. 1kW p.e.p.ssb. (650 FM) £599 protected.

D200  2mtr. 500W p.e.p.ssb. (400 FM) £475 ALSO AVAILABLE:- 18db Gasfet masthead preamplifier which suits the out-
D200C 2mtr. 350W p.e.p.ssb. (150 FM) £300 put of these linears and which is also powered by them via the antenna co-ax,

ICOM MULTIMODES ICOM FM MOBILES ICOM720AG/C_

ICOM
PORTABLES
IC2E FM 2m

£169.00
1C202 SSB

169.00 = IC24G £165.00 = :
1C402 70cm =7 s IC25E £259.00 |GENERAL COVERAGE TX ALL BANDS
£242.00 IC720A 200W £883.00
All accessories ICOM HF TRANSCEIVERS PS15 Power Supply £99.00
available — IC251 2m £495.00 | 1C730 200W £586.00 PS20 P/S with speaker £130.00
see below IC451 70cm IC2KL 500W linear £839.00 IC730 200W HF £586.00
AVAILABLE SOON 1C290 2m £366.00 | IC2KLPS Power supply £211.00 MANY ACCESSORIES FOR
| IC4E 70CM A.T. 500 Auto A.T.U. Due in soon. ABOVE AVAILABLE

JAYBEAM ANTENNAS
8Y/2M 8 ELE YAGI £15.50 MICROWAVE MODULES | ROTATORS ETC

10Y/2M 1 i YAESU/SOMMERKAMP MMA 144V 2m Preamp £34.90 DIAWA
PEI\:; 10/2255-:'5 ngGhLENTESS o FT1 POA| MML 144/25 RF AMP £59.00 DR7600X £135.00
PARABEAM £39.00 MML 144/40 ) £77.00 DR7600R £144.00
8XY/2ZM 8 ELE X YAGI 2 MML 144/100S New with Preamp DR7500R £105.00
Gl £31.00 |rr101ZDFM £129.95 | CN620 1-8 150MHz Pwi/swr £52.00
X6/2M/%12/70CM DUAL FT101ZDAM MMT 432/144 2-70 Transverter CN2002 2-5 kW PEP auto
BAND CROSSED £41.40 FT?%; zgow PEP X AN R BT . El,g;-gg ATU £190.00
MANY OTHERS IN ST FP707 PSU R m Iransverter 8
IcoM AC(?ESSO%IESS 0K FL707 ATU MM2000 RTTY Receiver £169.00 £44.85
BP5 11V Pack £30.50 |FV707DM VFO FC + FT £203.00] MMI Morse Talker £115.00 c £90.00
BP4 Empty case for 6XAA £5.80 (FT707 + FI707 + FL707 MM 4000 RTTY CHANNEL MASTER 9502 £50.00
Y 5 SPECIAL PRICE POA) SEE IT WORKING AT OUR SHOP CN620 1-8 150MHz Pwi/swr  £52.00
BP3 STA Noard Pk £15.50 |rT2772ZD Soko all extras inc. £753.00 £269.00 + keyboard. CN2002 2-5kwW PEP auto
BP2 6V Pack £22.00 |Fr7670X . Full range stocked. ATU £190.00
BC30 Base charger £39.00 |FT902DM Soko STANDARD CARRIAGE FREE MAINLAND
D(_I:\;g‘i 2V adaplfr £8.40 E\C’gg% l;:—du\f o C8B00 2 mtr mobile £250.00
WMS3 Mic speaker £12.00 F i ;
4o MobllepChﬂl'gH'lg load £3.20 |[SP301 Speaker C7800 70cm mobile £270.00 | SWAN/CUBIC

1 C78 70cm portable £239.00
LC1/2/3 cases £3pp [f01focme C58 2 mtr port. SSB/FM £219.00 | 102BX235W + PSS  £800.00

ICMLI 10W Mobile booster CHEB8 Mounting tra £19.95 | 103BX WARC 235w £1000.00

for 2E £49.00 |H708 UNF 00| &8 Carry case. f6.95 | PS6PowerSupply  £145.00

BC30 Base charger £39.00 FT290 Multimode Set Sa“gw charger gﬁ gg :|| gggﬂzx[_plg“al oF gig‘lsgg
A . et Nicads 3

MMLT 1£VV So0ster £49.00 FRG7700+ Opt memory A| CBP 58 25W lineaf™" CBP 78 10W linear ST2A gfaear TBA

TRIO/KENWOOD All accessories available Due in soon, new standard mobile 2 mtr |  ST3A ATU TBA

TS830S HF Transceiver £690.00 Multimode.

TS130S HF Transceiver £5620.00
TRB400 UHF Mobile . £320.00 | CUSHCRAFT AMATEUR ANTENNA FULL RANGE OF | RECEIVERS ALLON
TR9500 UHF Multimode £445.00 ) A.S.P. MOBILE | gig00 od
TR7800 VHF mobile £285.00 HF, A3 20/15/10 3 ele ARX 2 Ringo Ranger 6dB i Kenwo:
TR7850 HP FM 2m POA beam 8bD £165.00  vertical £28.00 ANTENNAS IN RG7700 Yaesu
TR7730 2m FM TBA | ATV3 20, 15,10 Trapped  CS100Speaker  £13.00 STOCK ik oy
TR9000 £370.00 vertical £38.30 A144.4ele Yagi £18.25 siamd ‘ 3 502"9"9
TR2500 Portable Due In£245.00 | ATV5 10.15.20.40.80 Al44.7cleYagi  £22.82 144.10T+Yagi QscAR 4?8131Hr:asD‘ar'tai L ct -
PS30 20 1 amp PSU £85.00 Trapped vertical £83.69 A144.111eleYagi £28.94 44, 207, vag SSB/AM/FM ‘Qt' isplay
Many Trio/Kenwood accessories 2148 14 ele boomer ARX2E Ringo Mk11 £33.00 ’ etc

it For vertical and horizontal | ~ ALL POA ARE ON SPECIAL
available 15.2db £55.77 ARB2K Conversion kit RINGO Oscar specials D —

2 now STOCKING dint 40 channel CB rigs + Handhelds + Base Station, we don't only sell these but we have an in car fitting service if
21 f% needed and a full service back up. These sets are designed in Germany and built by a German Company.

ALLACCESSOHIES AVAILABLE -PLUGS SKTS CO-AX2MTR COLINEAR £31.50,70CM COLINEAR £31.50

PRICES INCLUDE VAT AT THE PRESENT RATE OF 15% BARCLAYCARD

OPEN MON-—FRIDAY 9:00-5.30. SATURDAY 10:00—3:00. INSTANT HP FACILITY AVAILABLE

EASY ACCESS M2—M11—-M1 NORTH CIRCULAR ROAD—EASY PARKING VISA

L

Practical Wireless, February 1982 73

WWW.americanradiohistorv.com



ILP TOROIDALS

UNBEATABLE
VALUE FOR MONEY!

New production capacity at Canterbury has increased our range,
decreased our prices, improved our special customer
design service. Choose from toroidal transformers |n
arange of 98 types.

Order using

the FREEPOST
coupon below.
Trade enquiries are welcome.

Suppled with ngid mounting kit with centre balt
sleel and nepprene washers GUARANTEED & YEARS

1 SERES | SECONDARY | AA
bt ’ oy

- 199 aav] nus | PRICE | PRicE

Myva rprt [ WAT | s VAL
K'.-r:,‘.’c" e | oo
e, #0113 | 46173
l\-' pe Pp
f1367 | TN Es
+01 7 [+01 7D

aip B

5000 VA €553
140 x BOmm 205
aKg Bp
Feguuton
n
208
; wpat | €290 | 21 5%
% vety | 892 |+E220)| 4020
Sag LK ouee| aoeap | JE | PP L
S 7 Reguaton | Su025| 4%« 4% 63
Su018 Lk Q03| e | 6
SX04 qu087| Ssesh | 568
54028 AR08 10 b6l
X029 4079 70 8
52030 40 066 030 4 ! 60

IMPORTANT: Regulation — All voltages quoted are FULL LOAD. Please add requlation figure to secondary
woltage to obtain off load voltage
The benefits of ILP toroidal transformers

ILP toroidal transformers are only hall the weight and height of their laminated
equivalents, and are available with 110V, 220V or 240V primanes coded as lollows
For 110V primary insert “0™ in place of “X" in type number
For 220V primary (Europe) insert “1” in place of “X " in type number
For 240V primary (UK) insert 2" in place of "X in type number

How to order Freepost:

Use this coupon, or a separale sheet ol paper, 1o order these products, or any
products from other ILP Electronics advertisements. No stamp is needed 1l you address to
Freepost. Chequesand postal orders must be crossed and payable 1o ILP Electronics Lid: cash
musl be registered. C.0.0. — add £1 to lotal order value. Access and Barclaycard welcome
All UK orders sent post Iree wilhin 7 days of receipl of order for single and small quantity orders
Also avalable a1 Electrovalve. Mapin. Marshalls, Technomatic 20 Watlord Electronics

ILP Electronics Ltd., Graham Bell House, Roper Close, Canterbury, Kent, CT2 7EP.
—— I ETET) rTEEwn mrm mwmm s
Please send me the Iurlcwmg
ILP modules

EEEED
PW/2/82

I Total purchase price

|enclose Cheque D Postal Orders D Int Money Order D
I Please debilmy Access/Barclaycard No
I Name

Address

Signalure :
Post to ILP Eteciromics Lio. Freepost 2. Graham Beil House, Roper Close

Canterbury CT2 7EP. Kenl_England
Telephone (0227) 54778 Techmcal (0227) 64723 Telex 965780
|4 dhivisaon of
ILP Electronscs Lid}
R T e e W S A
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/MORSE TUTOR

The uniquely effective method of
improving and maintaining Morse
Code proficiency. Effectiveness
proven by thousands of users
world-wide.

* Practise anywhere, anytime at <
your convenience.

* Generates a random stream of perfect Morse in five character groups.

+ D70's unique "DELAY" control allows you to learn each character with its
correct high speed sound. Start with a long delay between each character and
as you improve reduce the delay. The speed within each character always
remains as set on the independent "SPEED" control.

* Features: long life battery operation, compact size, built-in loudspeaker plus

personal earpiece. Price £49 45

ACTIVE RECEIVING

Datong active antennas are ideal for

modern broadband communications

receivers — especially where space is

limited.

* highly sensitive (comparable to full-

size dipoles).

Broadband coverage (below 200 kHz to over 30 MHz).

needs no tuning, matching or other adjustments.

two versions AD270 for indo. mounting or AD370 (illustrated) for outdoor use.

\ran; cu[npaicr cr?lv 3 metres o\arengl length.

rofessional performance standards.

z Prices: Model ADZ70 (indoor use only) €4255

Model AD370 (for outdoor use) £56.35
Both prices include mains power unit.

VERY LOW FREQUENCY CONVERTER

If your communications receiver gives poor results below 500 kHz Model VLF is
the answer.

* Connects between antenna and receiver input.

* Converts signals between DC and 500 kHz to the range 28 to 28.5 MHz with
low noise and high sensitivity.

* Crystal controlled for high stability.

+* Quality construction in diecast aluminium box (size 112 x 62 x 31mm), S0239

¥

* k%%

connectors, LED indicator, infout switch.
Operates from internal 9 volt battery or external supply (5-15 volts DC).

Price: only £2 530
Qur full catalogue plus further details of any product are available free on request.
All prices include VAT and postage and packing.
Goods normally despatched within 3 days subject to availability.

DA Spence Mills. Mill Lane.
ELECD-II}IR%NICS Bramley, Leeds LS13 3HE

England.
LIMITED Tel: (0532) 552461

> Autio Mearine \ 4/

YAES
Your Official Yaesu Dealer in Greater u

Manchester for the North West.
Distributor of Jaybeam Antennas.

Main Cushcraft Dealer. Agent for TAL, ilJ@st@en

LAR, Microwave Modules, Western,
Revco, Mosley, Drae, Shure.

We carry a full range of station MOSLEY

equipment including SWR and Power
Meters, Connectors, Co-Axial Cables
and Switches, Rotators, Power
Supplies and a Full Stock of RSGB
Books and Maps.

Our prices are competitive. Just send
SAE for our catalogue and price list.
Special package deal for new
licensees setting up station.

Credit Card and Hire Purchase
facilities with written quote on
request. Telephone answering
machine after hours. Open Tuesday to
Saturday. Monday by appointment.
AUTO MARINE

DEVELOPMENT COMPANY
60 ORLANDO STREET,

BOLTON
‘Phone (0204) 21059
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by Ron Ham BRS§15744

Reports to: Ron Ham BR515744
Faraday, Greyfriars, Storrington,
Sussex RH20 4HE.

I have always believed that all aspects of
radio communication are both essential
and exciting and looking back over 35
years, at the systems I've seen, I ask
myself, where else but in the world of
amateur radio could one find a choice of
15 wave-bands to work on, some 6 dif-
ferent modes of operation and at least 4
types of atmospheric disturbance to in-
fluence the signals and add the sporting
element to working DX.

Solar

Up in Ayrshire, A. W. Rhead, a mem-
ber of the British Astronomical Associa-
tion and frequent solar observer, has been
experimenting with v.I.f. for some years
and sending his results to a co-ordinator
in the USA who runs a v.L.f. experimen-
ters’ news-letter. Like Comdr Henry Hat-
field in Sevenoaks, Mr Rhead records the
signal of MSF on 60kHz and compares
his results with solar activity. From
Bristol, Ted Waring reports that he coun-
ted 36 sunspots on October 20, 39 on the
31st and 50 on November 3. Henry also
counted large numbers of sunspots and

- there is little doubt that these were
responsible for the solar noise storm
which began mildly on the 2nd, reached a
high level on days 5, 6. 7, 8,9 and 10 and
gradually faded with a little noise and a
few bursts each day until the 14th. In ad-
dition to this storm, which Henry and I
recorded at 136 and 143MHz respec-
tively, we also received several small
bursts of solar noise, almost daily, be-
tween October 19 and 31.

The largest individual burst of solar
radio noise that we have recorded for
some time began at 1305 on the 15th and
lasted for 10 minutes. It is surprising how
events like these can just suddenly occur.

The 10m Band

I found the 10m band generally good
between October 19 and November 15
with strong signals from Japan, in the
mornings on 21 days and from Canada
and the USA in the afternoons on 23
days. As far as my station is concerned
signals from Australia were sparse
throughout the period. At 0912 on Oc-
tober 30, I received a strong signal from
14-year-old SM2MTB while he was
working a German station and around
0900 on November 5, | heard YU6GAS
from the University of Titograd. At 1400
on October 19, Harold Brodribb, St
Leonards-on-Sea, Sussex, heard the
young voice of 15-year-old Ari 4X6BP,
working into the USA and when asked
about DX conditions in Israel, Ari replied
with a list of his QSOs with stations in
South and Central America. “This young
man must have a great future as a DXer”
writes Harold who also noted that utility
stations and harmonics from lower fre-
quency broadcast stations were coming in
as high as 45 to 50MHz on most days
between October 20 and November 3.
Jon Kempster BRS45205, Berkhamsted,
using an FRG-7, an inverted “L” antenna
and an a.t.u. has been listening to several
American stations and trying to keep up
with the c.w. Keep trying Jon, it will add
a great deal to the pleasure you already
get from your set.

“My new Tandy Patrolman 50 is great
for listening on the 30-50MHz band for
signals via the *F2" layer” writes
Wenlock Burton from Victoria, Australia,
who, between October 1 and 17, received
signals from American and Hawaiian
paging systems and Mexican and Russian
mobiles between 34 and 40MHz. On
several days, especially November 9 and
11, I heard strong echoes on the signals
from European stations which of course
may have been due to the prevailing solar
activity.

10m Beacons

“What with new beacons and seasonal
changes there is always something of in-
terest” writes Ted Waring on November
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Fig. 1: Ten minute solar burst recorded at 140MHz by the author at 1305
on November 15
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10, who heard the beacons DFOAAB,
VS6HK, WD4HES and ZS5VHF for the
first time during his daily observations
between October 15 and November 9.
Between October 4 and 27, Geoff Haynes
G3CWL, using a Ten-Tec RX10 receiver
and a G3IWPO 10m converter at his
home in Leatherhead, Surrey, consisten-
tly heard signals from DLOIGI, 5B4CY,
A9XC, VP9BA and YV5AYV. Then
although this situation continued when he
listened from his QTH in Falmouth, 240
miles west of Leatherhead, between Oc-
tober 29 and November 3, Geoff noticed
a marked improvement in the reception
of the European beacons DF0AAB,
DKOTE, HG2BHA and LASTEN,
because, where he seldom heard these in
Leatherhead he received them at good
strength, almost daily in Falmouth. A
good observation Geoff, you have proved
the point that the reception of h.f. beacon
signals does vary over relatively short dis-
tances. During the 28 day period between
October 19 and November 15, I logged
signals from the 10m beacon stations in
Australia VK2WI on 5 days, Bahrain
A9XC on 27 days, Bermuda VP9BA on
26 days, Caracas YV5AYV on 17 days,
Cyprus 5B4CY on 26 days, Germany
DLOIGI on 27 days, Hong Kong
VS6HK on 14 days, Hungary HG2BHA
on 9 days and, like Henry Hatfield, a new
beacon U2ABJ 28-272MHz on Novem-
ber 5, 6, 9, 12 and 13. The reports from
both Henry and Ted Waring show similar
results to mine but with the addition of
the Canadian and South African beacons
VE2TEN and ZS6PW which they both
frequently heard. Another similar log
came from Arthur Swatton, Westcliff-on-
Sea, Essex, who also heard the German
beacon DFOAAB.

The 6m Band

My phone rang at 1430 on November
10 and I was pleased to hear Barry
Ainsworth, G4GPW, from nearby Lanc-
ing say “the 6m band is wide open, I have
just worked VEIAST, cross-band be-
tween 10 and 6m s.s.b. and heard strong
c.w. signals from WS 1, 2 and 3"
Around 1400 on the 13th, I received
strong s.s.b. signals from KAIMP and
WB2CUS on 50MHz while they were
working cross-band with 10m stations in
England and Germany respectively.

RTTY

Although the majority of my RTTY
listening is limited to short periods in the
early morning and at midday I logged
200 stations between October 19 and
November 15 spread over 28 countries,
CN, DJ, EA, F, G, GW, HA, HB9Y, I,
LA, LX, OE, ON, OK, OZ, PA, PY, SM,
SV, Tl, UA, VE, VK. W, YO, YU, YV
and Y3. Among the interesting two-way
QSOs I copied on 20m (14-090MHz)
were I3FWY and W3AE at 0846 on Oc-
tober 19, DFONW and EA3CVT at 1401
on the 23rd, IODAO and OZ7XE at
1612 on the 24th, DJIIJ and KD4SC,
DK2DR and WAI1ZEZ and DL7GE and
WAIZEZ around 0830 on the 26th,
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DF3HE and DJ5QU at 0837 on the
28th, ON6ZM and OZICLE, PA3AXZ
and EA6HH and UA3HR at 0934, 1400
and 1928 respectively on the 29th,
DF2IC and LASIV at 1400 on the 30th,
F9KP and UA3HR and DF2IC and
G3ASM at 0837 and 1334 on the 31st.
Then on November 1 EA6HH and
WB3IHAZ at 0856. G3PFZ and ON4ZU
around 0845 on the 2nd, EA3CVT and
PA3BJD and I11KMF and I3XCE
around 1425 on the 4th, F8DP and
I1KMF at 0920 on the 5th, F6DXZ and
IOEMYV at 1355 on the 10th, GW4LWD
in Cardiff and our Breadboard "81 exhibi-
tion station GB2PW at 1352 on the 12th
and HB9BX and DL6BBJ around 1410
on the 13th. Among the 13 RTTY signals
I received on 15m was SVIDU in Athens
at 1814 on October 25 and the 6 copied
on 10m were mainly in Canada, Italy and
the USA. Between November 11 and
November 14 the RTTY section of the
Practical Wireless station at Breadboard
'81, using the special event call-sign
GB2PW, worked 31 stations in 15 coun-
tries. At 1442 on the Ilth, I copied
F6DXZ telling Geoff, our Editor

operating at the time, that he would like .

to work him again under his own call
G3GSR.

New readers with RTTY to TV con-
verters should watch out for a rapid
repetition of the letters RYRYRYRY or
the figures 46464646 because these often
precede a CQ or reply call-signs and offer
a good chance to latch on to a QSO.

Microwaves

“The morning was spent making use of
test equipment to test both transmitters
and receivers in the microwave range”
writes John Tye G4BYV, Dereham, who
attended the Microwave Round Table
meeting at Martlesham on October 18.
The afternoon session was devoted to two
lectures. one by Bill Thorpe on equipment
for 29GHz and the other by Mike
Walters on 23cm antennas.

On August 7, John, using his home-
brew gear worked PA2HJS on 9cm
(3-456GHz), a distance of 384km.

What about some microwave reports
readers, with all those PW dishes sold
there must be some new activity about.

Tropospheric

Apart from a few hours on October 23
and 24, the atmospheric pressure,
measured on my Short and Mason
barograph (have you seen the new
Heathkit one) remained below 30-0in

(1015mb) from midnight on October 19
to midday on the 31st when it began to
rise and by midnight it was 30-15
(1020mb). It continued to rise reaching
30-3 (1026mb) at midnight on November
2 where it remained until 0600 on the 4th
when it began to rise still further, reaching
30-5 (1032mb) by midnight on the Sth
and apart from a slight drop on the 11th
and 12th, it stayed high until the 15th.
Although the pressure was high, v.h.f.
conditions were not as good as they
should have been. On November 2,
Roland Jeffery G6DSA, using a
FT225RD and an 8-element Yagi,
belonging to his father G8SIG, worked
stations on 2m in Guernsey, France and
Spain, EISAAB on the 5th and EAITA
on the 6th,

Once the pressure went up I could hear
signals, almost daily between October 31
and November 15, from the Bristol Chan-
nel repeater GB3BC R6 with only a roof-
mounted dipole feeding my receiver. At
0500 on November 3, I heard an EA call-
ing on R3 and judging by the strength, |
am sure it was through the Brighton
repeater GB3SR and on the I4th and
15th there were several repeater signals
coming up on each channel.

Band Il

Both Simon Hamer, Presteigne and
Ian Kelly, Reading are keen Band II
DXers and during the improved condi-
tions between October 31 and November
5, Simon received signals from broadcast
stations in Belgium, France, West Ger-
many, BBC Radios London, Manchester,
Solent, Sheffield and ILR Chiltern,
Capital, LBC and Thames Valley be-
tween 88 and 100MHz. Ian also received
signals from France and from a Dutch
speaking station called “Radio Marina™,
BBC Radios Medway. Oxford and Solent
and ILR Capital and LBC. For Band I1
DX. Simon uses a Pioneer SX450 and a
Grundig Melody Boy and Ian uses a
Realistic Modulette 929 music centre and
both have wideband pre-amplifiers and a
variety of home-brew antennas to meet
their needs. “The best days were October
31 and November 2, when 7 and 12 con-
tinental stations were heard respectively.
The majority of signals were absolutely
excellent in mono™ writes Ian and during
the evening of November 1, Simon coun-
ted 8 editions of BBC Radio 3. lan
listened to the Disco Programme Soiree
Club on most evenings and Simon also
enjoyed a variety of music programmes
from the abundance of French stations.
Like Simon, I noticed a good bit of con-
tinental interference between 88-104MHz
on November I.

News ltems

“The U.K. Horizontal FM Group has
been very active over the past few months
and is growing in strength.” writes their
Secretary. Arthur Dorsett, G8YLH.
Dogmersfield. Hants. The committee
have decided that there will no longer be a
net controller on activity nights. The call-
ing frequency is now 144-675MHz and
G8YLH will stand by on this channel to
help any station in difficulty. Any station
wishing for information about the group
should call GRUAV on 144-650MHz.

The group also hold a Sunday morning
net at 1030 on 145-350MHz to the
Dutch novice stations (PD). also to El on
145-575MHz at 1100. Arthur would like
to give a word of thanks to one of my
readers. Jon Kempster BRS45205 for the
trouble he has taken to provide the group
with some really excellent s.w.l. reports.

Congratulations to Tim Norris,
Barnham. Sussex. who passed the RAE
in May and now has the call-sign
G6FKY. Tim became interested in radio
in 1965. at the age of 12 and through the
years listened on a variety of ex-Army
and RAF receivers and now has a
HC 1400 and colinear for 2m and a Trio
1000 and long wire antenna for general
use and a loft dipole for 10m. Tim
worked an ON via the Kent repeater soon
after he was licensed and an EA. he
thinks via the Torquay repeater on R2 at
1439 on November 3.

Congratulations to the leading stations
in the WAB VHF contest held on Sep-
tember 19 and the following information
was kindly sent by the organiser. Del
Roberts. Multi-operator section. st
G4LAB/P and 2nd G6SW/P. Single
operator. Ist G4HCQ. 2nd GBYBR and
3rd GBWIJO and the mobile section was
won by G4FQO/M.

Congratulations to George
Grzebieniak on passing the RAE and
now sporting the call-sign G6GGE which
he received on November 5. George is
now QRV on SSTV as well as 2m. 70 and
23cm and is looking forward to working
some real DX on all bands.

Anyone interested in an expensive but
rather special DX Diary for 1982.
published in Finland. should write to
Keith Hamer. HS Publications, 7 Epping
Close. Mackworth Estate. Derby DE3
4HR. for details.

Congratulations to 15-year-old Roland
Jeffery, in Cheshire. who passed the RAE
in May and now has the call-sign G6DSA
and along with GBWWY is helping to run
a RAE course at Woodford Lodge Com-
prehensive School. Roland. a member of
the Mid-Cheshire Amateur Radio
Society. is push-bike mobile with a
TR2300 and a home-brew 4§ wave ground
plane antenna which works well from his
bike.

. “

by Ron Ham BRS15744

Reports: as for VHF Bands,
but please keep separate.
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I am always pleased to hear from over-
seas readers, because it gives us a chance
in the UK to learn more about the type
of DX and propagation encountered in
other parts of the world as well as an in-
sight into the technical problems which
have to be overcome.

Although the amount of sporadic-E is

WWW.americanradiohistorv.com

small during the winter months I did see
bursts of the RS-KH test card from
Czechoslovakia at 1330 on October 20,
test cards scribed Budapest from
Hungary, CST 01 from Czechoslovakia
and the plain one from Poland at 0850 on
the 22nd. Grunten and Poland at 1315 on
the 23rd. I also saw ORF FS1 and a film
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THE CQ CENTRE

10 MERTON PARK PARADE 543 5150

A SQUARE DEAL

(Adj Merton Hall Rd)
KINGSTON RD SW19

A sincere welcome to all Radio Amateurs and short wave listeners. We would like to thank all our customers who supported us

at Leicester, and the organisers of the show.

CB became legal on the 2nd November, and we will be stocking a quality range of transceivers and accessories at our usual
realistic prices — this we feel will be the gateway for many to the world of amateur radio.

On the amateur front we shall be continuing our wide range of new and second hand equipment including all the popular names
— Yaesu — Trio — Icom — FDK — Microwave Modules — Jaybeam etc and we are still urgently seeking second hand equipment to
purchase, working or not — try us last for a sensible price. Free 5/8 drill mount antenna (British made) with every new or second

hand VHF rig.

Always in stock are the HB9CV beam and Slim Jim antennas, at £7.50 and £6.50 respectively, but due to changes in postal
regulations it is not practical to mail order these singly. An extensive range of aerial equipment in stock — everything you should
need, such as poles (1 + 2 inch), wall brackets (T + F), chimney lashing kits, clamps, guy rings and wire, tensioners and masts

etc.

Please note that we are open till 8 pm Wednesdays and Fridays, 6 pm otherwise including Saturday, so call in or ring, for helpful

advice.

Equipment may also be sold on a sale or return basis, for a nominal charge.
Latest lines include the Microwave Modules morse talker and the new 11/8 mobile aerial (7.5dB).

HF — VHF — UHF
CB — AMATEUR — PMR — MARINE
ACCESS — BARCLAYCARD — HP (6 MTHS INTEREST FREE)

73’s from Bob, lan and Paul at

LONDON'S BRIGHTEST & NEWEST EMPORIUM . .

PACKER COMMUNICATIONS

2 METRE ATU

IMPROVE YOUR VSWR,
POWER OUT AND
Meney RECEIVED SIGNALS with
A an ATU 145 antenna tun-
ing unit as featured in

2 Practical Wireless of July
--.‘L'_'-';_____ 1981. £19.95 :
2 METRE WAVEMETER
REMEMBER You need a G

wavemeter to comply with

the conditions of your : g

licence. Our WM-2 keeps \,

you legal. £22.45

TVI? we think that our UL-8 high pass filter is the best

you can buy, but why not judge for yourself? For Ham

and CB use. £6.85
For a full list of all our filters please send a S.A.E.

P-40. The no-compromise CB AND 2 METRE Mobile
antenna. Hi grade steel whip 5/8 on 2m, 1.3m on CB

ithin HO spec).
(within HO spec) £29.45 (plus £4.95 carriage)

’ Unit 4, BARCLAYCARD
|E Station Industrial Estate, L. =g
| Coniston, Cumbria. VIsA |

Phone:— 09664 678. BRI

lwoon & DOUGLASl WDCZ\

Your Winter Project could be:-

Project Code Kit  Assembled
70 cms Transmitter (0-5W) 70FMO5T4 23.10 38.10
70 cms Receiver 70FMO5R5 48.25 68.25
70 cms Synthesiser 70SY258B 60.25 84.95
70 cms Pre-Amplifier TOPA2 5.95 7.90
70 cms Converter TORX2/2 20.10 27.10
70 cms 0-5W Synthesiser Package  70PAC2 128.00 163.00
70 cms 10W Power Amp/Pre-Amp 70PA/FM10 3465 48.70
2M Transmitter {1-5W] 144FM2T72 2225 36.40
2M Receiver 144FM2R2 45.76 64.35
2M Synthesiser 1445Y258 59.95 78.25
2M 1-5W Synthesised Package 144PAC 105.00 138.00
2M 10W Linear 144LIN10B 26.95 35.60
2M 10W Power Amplifier 144FM108 25.95 33.35
2M Miniature Pre-Amplifier 144PA3 6.95 8.10
2M Low Noise Pre-Amplifier 144PA4 7.95 10.95
2M RF Switched Pre-Amplifier 144PA4/S 14.40 18.95
Toneburst TB2 3.85 6.20
Piptone PT2 3.95 6.90
Kay Tone PTK1 5.95 8.20
Regulator REG1 4.25 6.80
Microphone Pre-Amplifier MPA1 2.95 5.40
CW Filter CWF1 4.75 6.40
Reflectometer SWR1 5.35 6.35

Full details will be forwarded on receipt of a large SAE. Non-technical
enquiries only can be taken during the day on 07356 5324. Technical
enquiries between 7-9 pm on either 07356 5324 or 0256 24611. Kits when
stock will be return of post when humanly possible otherwise allow 28 days.
Assembled items 20-40 days. Stock is held also at A Radio Exct
in Ealing and J. Birkett in Lincoln.

(Prices  include VAT at the current rate, please add 70p
for postage.)

9 HILLCREST, TADLEY
BASINGSTOKE, HANTS RG26 6JB
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NORTHERN COMMUNICATIONS

AMATEUR * COMMERCIAL * MARINE

AND NOW FOR
SOMETHING REALLY NEW!

(T

Send

for

details
—12V DC earth 15 x 19 x 5 cms.
144-146 MHz or Mobile bracket
VHF Marine. + Int speaker inc.

A VHF monitor receiver with VFO plus 12 optional
scanning channels for £46.00 inc. VAT.
Crystals £2.25 each. Carriage free.

NORCONE 512 (66-512 MHz)

|'I: s here! A no compromise, preclsmn made full 16
made in Britain. Stan-
dard S0239 connector, with cover. Supplied with 17

diameter, 30" mounting support mast and complate
instructions.

An ideal partner for the SX200N “Bearcat”

and other scanning receivers. It may also be used
for transmission and in particular where antenna
space is limited.

Full coverage of 70.144,432MHz Amateur bands
plus Aircraft, Marine and Commercial bands.

£25.95 pp.£1.75

MEK-1. In line vertical mounting kit for 1" to 2" mast.

£2.45 pp. £0.75
MK-2.

Chimney lashing kit, including hardware and lashing wire. £2.95 p.p. £1.00
CK-1. Low loss coaxial cable kit, 10 metres, with connectors and fixing clips.

£3.75 p.p.£075
ZL-12 COMPACT YAGI

13db gain, compact 2 metre Yagi. 10'6" boom, lightweight rugged design.
Hundreds of this award winning antenna already in use. Send for details.

£28.75pp.£1.75

ZL-8 SUPER COMPACT YAGI

9db gain, super compact 2 metre Yagi. 6'0" boom, lightweight rugged design.
Ideal for limited spaces and portable operation. Send for details.

£17.95 £175
SX200N HOT NEWS!

Scanning Receiver NEW MODEL!
New model of this superb unit now with:
Plug in modules — for easy service.
Increased AF Qutput - for better reception.
Improved Image Rejection — to cut out unwanted signals.
Increased Selectivity — to cut out adjacent channels.
Plus many more interesting features.

As rewewed in this issue.
enc ran a
2 ﬁMqH

£264.00 inc. vaT.
Carriage £1.50

SPECIAL OFFER!

SX200N + Norcone 512. Complete inc. VAT. and delivery.

BEARCAT 220FBE (AM/FM)

New U.K. specifications with AM capability on all
ranges.
Built in PSU or 12V operation.
Superior BEARCAT selectivity

Superior BEARCAT performance.

ONLY £259 inc.vaT.
Carriage £1.50

£285.00

SPECIAL OFFER!

BEARCAT 220FB +Norcone 512,
Complete inc VAT and delivery £280

STANDARD C78 UHF PORTABLE
£209.00

Amazing new 70 cms Transceiver. Send for details.
Prices include VAT @ 15%
299-303, Claremount Road, Halifax HX3 6AW,
West Yorkshire. G3UGF. BARCLAYCATD
a0 Tues-Sat. 9.45am-5.30pm. =
Bury it with Access Telephone (0422) 40792. | ﬁ“:’!
24 hour Ansafone Service.

COMMUNICATION CENTRE

OF THENORTH

The largest range of communications equipment
available in the North. Full range of receivers,
transceivers, antennas, power supplies, meters.
Ali tubing — wall brackets etc.

We are the only official TRIO stockists in the North
West. Full range of equipment on display. Guaranteed
after sales service.

We can offer a full range of receiver from the SR9 2m
£46.00 to the Drake R7 at £989 and the NRD515
at £1,090.

We are now stocklng a range of top quality CB equip-
ment and accessories.

MK Il MULTITUNER. In 1977 we introduced our
latest design in antenna tuners. This has now been ex-
ported to over 75 countries and recommended on
Overseas World Broadcasts including HCJB. Will
match practically any antenna to mostreceivers.

£35.00inc.vararost

Part Exchanges welcome. Second hand lists daily.
Send S.A.E. for details of any equipment.
HP terms. Access/Barclaycard facilities.
Open 6 days a week. 24 Hour Mail Order Service.

Phone 0942-676790.

STEPHENSJAMESLTD.

47 WARRINGTON ROAD,
LEIGH, LANCS. WN7 3EA.

ZOxa-<r Do

3 just phone. Callers Welcome.

SLIMLINE TELESCOPIC MAST

The SM30, & purpose designed telescopic liltover mast with 8 slim unobtrusive
silhouette, structured for single winch operation and either wall or post mounting.
Extending from about 15ft up to 3111 it lowers down to about 3ft for easy access.
It can be sell supporting with many small or medium sized aerials or guyed for
larger HF ar VHF types.

NOTE THESE FEATURES

SLIM UNDBTRUSIVE SILHOUETTE.

TELESCOPIC AND TILTOVER FOR EASY AERIAL TWEAKING.

WALL OR POST MOUNTING.

SIMPLE ONE WINCH OPERATION.

SAFETY UP LATCH TO RELIEVE CABLE.

HOT DIP GALVANIZED FOR PROTECTION.

ENGINEERED TO B.S.I. STNNIMHDS.

OPTIONAL ROTOR HEAD UNITS (extra).

TAKE THE STRAIN DUT OF AERIAL RIGGING AND GIVE YOUR SIGNALS
A HEAD START WITH THE ALTRON SM30

Prices

SM30WM (Wall mounted) £215.50

SM30PM (Post mounted) £225.00

OPTIONAL RT1 13" Reducer tube £11.50
RH1 Rotor Head £28.50

MOBILE TRAILER AT1 for SM30 or athers P.OA

Prices are incl of VAT and UK. Carr. CW.0.

WE DESIGN. WE MAKE. WE SUPPLY DIRECT. You

WE ARE THE ONLY MANUFACTURERS OF THIS MAST ...

ALTRON PRODUCTS.

Special applications undertaken. Send SAE. for further details or

UNIVERSAL

MAIL ORDER OR COLLECT AERIAL

:

‘

MOUNT=— |
el

i

2o o o

unbeatable value.
AND OTHER
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“Simple easy fixing. just assemble, adjust to suit opening. extend foot and
lock in position. — Up in a Jiff!! No roof climbing!! Suits most windows.
25" 1o 42" (extensions available). Accepts many types of CB. Amateur or TV
Aerial.
Prices: OM1 std. £27.60 inc. VAT. UK P&P £2.00

W.0.

< Allweld Engineering. 477 \

" FACTORY 6, 232 SELSDON ROAD,
SOUTH CROYDON, SURREY CR2 6PL.
Telephana: 01-680 2995, 01-681 6734
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about gliders at 0855 on the 25th. Austria
again at 0810 on the 26th and RSKH at
0845 on the 27th. Sometimes bursts of
sporadic-E occur while an “F2" distur-
bance is in progress but it is easy to dis-
tinguish between the two. The majority of
these signals were on Ch. R1 49-75MHz
because such disturbances rarely go
above S0MHz at this time of year.

“Not quite sporadic-E time yet. it
should start between November 14 and
20. so I am testing my home-made Band |
filters™ writes Australian reader Wenlock
Burton on November 2. who adds “There
has been quite a bit of trop lately with the
good weather™. I look forward to hearing
more Wenlock.

Tropospheric

When tropospheric conditions are
good. Wenlock Burton often receives pic-
tures, Fig. 2. at his home in Melbourne,
from one of Australia’s privately owned
commercial TV stations, BTV6 (Ballarat
and Western Victoria TV Ltd) in Ballarat.
According to the 1980 edition of the
World Radio TV Handbook there are
some 29 such stations and their call-signs
are coded. The first two letters ‘BT’ are
an abbreviation of the name of the
licence, the 3rd letter *V' indicates the
state *Victoria’ and the number ‘6
signifies the channel. In Australia Ch. 6 is
175-25MHz.

Between October 12 and 16, Wenlock
also received pictures from stations
BCV8 (Victorian Broadcast Network
Ltd), MTN9 (Murrumbridge TV Ltd)
GTVY9 (General TV Corporation Pty.
Ltd) and HSV7 (Herald Sun TV Pty Ltd).

At 2120 on October 31. the atmo-
spheric pressure having risen sharply.
was steady and during a brief opening |
received strong colour pictures from BRT
Belgium on Ch. EI0. The station was
showing an episode of Tales of the Unex-
pected, in English with Belgian sub-titles.
This was followed at 2138 with their
weather report. 2139 came their
NIEUWS (news) and sport mainly
VOETBALL (football) followed at 2155
by a list of the following day's
programmes and a clock showing 2259,
one hour ahead of GMT. Finally a test
card scribed BRT VTV.l appeared ac-
companied by the time pips for 2300 and
the station closed down. I also saw a
monochrome film on Ch. E8 but this died
out around 2230 GMT. This opening
began to ebb and flow with changing
weather. but as the pressure remained
high. at 30-2in (1022mb). I received a
weak signal of a football match at 2204
on November | and a weak picture at
1340 on the 2nd from Belgium on Ch.
E10. At 0900 on the 3rd. I received
strong pictures from the IBA transmitter
at Lichfield on Ch. B8, strong colour test
cards from BRT VTV.l and RTBF-1 at
1400 and the Muppets with Shirley
Bassey. in English with Belgian sub-titles
on Ch. E10. Around the same time, Tim
Norris, Barnham, using a converted Bush
TVI161, watched the French station TF1
from Caen on Ch. 21. At 2230 on Oc-
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tober 31, George Garden, Bracknell.
received a test card from Belgium on Ch.
28 and put this down to the two huge
high pressure systems, which he saw on
the weather report, over France and Ger-
many. George has now invested in a JVC
CX-610GB colour set and is looking
forward to more good DX. In Chip-
penham, Brian Renforth received ex-
cellent pictures from France, TDF FR3
on Ch. 42, on October 30, TDF test
cards on Chs. 39, 42 and 46 from Rennes
on November 5 and several French sta-
tions, including Teletext transmissions
from FR3 Ch. 42, on the 6th. I again
received pictures from Belgium on Ch.
E10 for short periods around 1955 on the
6th and 1344 on the 9th.

Amateur Television

“l can now report that the ATV
repeater, VK3RTV, has been given its
complete control system,” writes
Wenlock Burton, from Australia, who
tells me that the functions are touch-tone
commanded and a standard touch-tone
keyboard is required. The user v.d.u.
(TTI) is accessed by sending 300 baud
Kansas City AFSK on the audio uplink
frequency, “same as sending RTTY" says
Wenlock.

Between 2000 and 2300 on November
7, Roy Humphreys G6AIW, from the
Worthing Amateur TV group, set up his
portable TV gear, home-brew 10W
transmitter on 435MHz with 2m talk
back and an 18-element parabeam, on the
South Downs and successfully transmit-
ted pictures to stations in Oxford and
Derby and fellow club member, Robin
Stephens GBEXU, has been ex-
perimenting with inter-carrier sound
which he transmitted with his video for a
couple of hours to Roy on November 9.
The Worthing group gave much pleasure
to the residents of the St Giles Home for
the Disabled in Lancing when the
Worthing Amateur Radio Club put on a
special station at the home between 1100
and 1630 on November 7.

» QSL «

FROM
ALY, STATION

ONGPM-T

u.B:A  LIEGE @1 K TeDOZ
Wa wre buppy te gemiive (OUR ~YOUR)
aso - aprony
Dateg covecaa Ao oo i AEPORTS: VIDEO: W ..o

JOUND:! ...
Ramarkeg
THAMKE YOU
OPERATONS =t ihe Siaiineg
PRESEMTATOR:

and ¥T T lrami

CAMIRASIRl .

“Although I have a full licence (h.f.-
v.h.f. etc) I am QRV on the 2m band
only, but also on ATV 70cm as the an-
nouncer of the station ON6PM/T. We
transmit every Saturday between 1500

www.americanradiohistorv.com

and 1700 GMT, sound 439-75MHz and
vision 434.-25MHz and listen on
145-575MHz for reports™ writes Jose
Robat ON7TP, Bressoux, Belgium. Jose
sent one of their ATV QSL cards, Fig. 1.
which would sure look good on the shack
wall and on the reverse side are 6 pic-
tures, graded 0-5. indicating the quality
of the report.

F2 TV

“At 1145 GMT today 1 discovered a
smeary Soviet test card on Ch. R1. its im-
age continually disintegrating and then
reforming. At times there were multiple
images™ writes David Appleyard from
Uppsala, Sweden on November 6. Join
the club David, that’s “F2" propagation
and very well described. Around 1200 on
the 7th, David noted a similar jumble of
bars and patterns on Ch. E2 48-25MHz
and writes “The disturbance persisted
and at 1255 Arabic letters were discerni-
ble across the bottom half of the screen™.
David also saw a smeary. un-readable
clock just before 1300 and then for about
10 minutes, large Arabic letters on a
white centre piece with dark borders top
and bottom were shown at intervals of
about 2 minutes. David. using his 8in
National receiver with its own rod an-
tenna, suggests that this signal was com-
ing from Dubai.

From Chippenham. Brian Renforth
has been watching the “F2" signals on
Chs. E2 and Rl and noted the typical
Russian test card on October 16, Dubai
with Arabic caption at 1400 on the 17th
and a test card with squares, possibly
Ghana, on the 27th. “A good start to my
16th birthday™ said Brian as he identified
tanks on display with CCCP on them at
0900 and Dubai test card at 1240 on the
28th.

“Today there has been a lot of TSS
“F2" on Ch. RI"™ writes Keith Hamer,
from Derby on October 31. who also
sends 3 pictures, Figs. 3, 4, 5, of typical
“F2" signals received by Garry Smith
and himself between October 15 and 18.
These pictures come from as far afield as
China and as Keith says “look at the
characters™ (in Fig. 5).

I have seen that broken Russian test
card around 0900 on several days. in
fact. 1 logged multi-image. smeary and
mostly un-identifiable signals on Chs. E2
and R1 on October 19 and then. almost
every morning from October 26 to
November 15. At 0930 on October 27, |
saw what 1 thought was someone
teaching in front of a giant chequered
board and a multi-image announcer at
0835 on the 28th. Around 1350 on
November 2. I saw what looked like an
announcer answering the phone and at
1200 on the 6th David Appleyard saw
the image of a woman dancing re-
produced several times on the screen. “It
is interesting that multiple TV reception
on Ch. RI re-appeared on November 1"
writes Harold Brodribb who nearly
resolved a picture on the Ist but did catch
a glimpse of a test card on other days. “I
couldn’t identify it” said Simon Hamer

79



Fig. 2: Ballarat test card received

by Wenlock Burton in Australia

Fig. 3: Arabic TV caption received
by Keith Hamer via F2

Fig. 4: Typical F2 patterns received
by Garry Smith

Fig. 5: F2 signal possibly China
received by Keith Hamer

T
)

Fig. 8: Gibraltar test card received

by Fred Pilkington in Spain

who tried to grapple with the mixture on
R1. Keep trying everyone, each bit of in-
formation helps.

Gibraltar

“l have recently been on vacation in
the Malaga area on the Costa del Sol”
writes Fred Pilkington G3IAG, New-
market and while there he used a home
brew 220MHz beam and did some ex-
perimenting with reception of television
from Gibraltar, 55 miles away. The ex-
cellent results, Figs. 6, 7, 8 came from the
translator on top of the Rock, Ch. El1
217-25MHz. While in Spain, Fred kindly
took 2 pictures of test cards from the
Mijas u.h.f. transmitter, Figs 9, 10 and
one from the regional station, Andalucia,
Fig. 11.
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Fig. 6: Gibraltar Band IIl TV
received by Fred Pilkington in

Spain

Fig. 9: Spanish TV test card
received by Fred Pilkington whilst

on holiday

Equipment

One of our readers since 1952, W. H.
Collier, Newport, Wales, asks about
suitable receivers for DXTYV so I suggest
you take a look around your shops for
small screen portable sets made by JVC,
National Panasonic, Plustron, Sanyo ard
Sony because these usually tune through
v.h.f. Bands T and IIl and u.h.f. Make
sure the dials on the set you choose are
marked in Chs. 2—4, 5-12 and 21-69. |
am always pleased to hear about any
make of set which covers these ranges.

The DXTV-RX Group are organising
a telephone warning network for openings
caused by Aurora, tropospheric or
sporadic-E. Several members have joined

~ the network and any reader wishing to

wWwWwW americanradiohistory com

Fig. 7: Gibraltar caption received
by Fred Pilkington

10: Spanish TV test card
received by Fred Pilkington

Fig.

11: Spanish TV test card
received by Fred Pilkington

Fig.

take part should contact the secretary.
George Grzebieniak, 35 Binns Road.
Chiswick, London W4,
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TELECOM ANTENNAS - YAESU MUSEN - ICOM - F.D.K. - STANDARD Etc.

TELECOMM TC9000 Mk I1i
CB RIG

The New TC9000 is here with added Priority Channel & Acc Switch & rear

inc. VAT
&
Postage

socket for sec-cal etc.

This is a top of the line set exceeding the M/T1320 spec. Come in and TRY IT and

see the rest of our range of products.

FEATURING
Priority Channel
Delta Tune
Noise Blanker
Squelch
Volume

P.A. Output
Hi-Low Power

* % % O % % %

Accessory Switch for
optional sec-call etc.

TELECOM ANTENNAS - YAESU MUSEN - ICOM - F.D.K. - STANDARD Etc

o

T-435: VHF/UHF swr and
power meter with 2/20/120
watt through line power
measurement £34.95 inc. VAT.

UH74 SWR and power meter
switchable HF, 2m and
432MHz with remote head at
£16.39 inc. VAT. P&P 75p.

| VS

SWR25: This ever-popular twin
SWR and Power meter covers
3.5-150MHz at £12.00 inc.
VAT. P&P 50p.

COAX SWITCHES
* NEW SA-450 *

High quality coax switch
housed in a diecast box with
S0239s

Frequency 3.5-500MHz
Loss 0.02d8
Weight 450gms
Max power 2.5kw
Impedance 50chm

CT-1 Coax toggle, 3 S0239s
£9.77 inc. VAT. P&P 25p.

CT-2 Coax toggle, 2 502389s, 1
PL269 £6.85 inc. VAT. P&P
25p.

TS-120 Coax slide switch, 3
S0239s £6.75 inc. VAT, P&P
25p.

gt

HELICAL ANTENNAS

2m with BNC plug £4.50
2m with PL259 plug £4.50
2m for Trio etc. £4.25
2m with AR240 screw

| P&P 25p

LONDON W.

01-723 5521 Tix: 298765

DL-30 Dummy lpad 25W DC-
150MHz £6.35 inc. VAT. P&P

p.
T-100 100W Dummy load DC-
500MHz £20.12 inc. VAT, P&P

25p.

T-ZDOO 150W Dummy load DC-

ggOMHx £35.60 inc. VAT, P&P
p.

Normal Postal
Delivery 5 Days,

Practical Wireless, February 1982

NEW PRICE
T200
£33.60

2 METRE FM/SSB Portable/Mobile

e RS RS EEE S

£239.50
L.C.D. display for low battery consumption
100Hz/1KHz/25/12.56KHz/5KHz
Five programmable memories
Rit control for accurate ssb resolution
Effective noise blanker
Repeater and reverse repeater off set
A full one watt R.F. power
Automatic or manual tone burst
Full scanning facilities
Large range of optional accessories
Up/Down scan control on the microphone
Now available 25 watt amp £79.95

All MICROWAVE MODULES and DATONG

INSTANT H.P. (with Bank Card)

WWW.americanradiohistorv.com

products available

Send 25p for
full details

& P/EX. WELCOME of our range.
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Sinclair 2X81 Personal Comp
the heart of a system
that grows with you.

1980 saw a genuine breakthrough -
the Sinclair ZX80, world's first com-
plete personal computer for under
£100. Not surprisingly, over 50,000
were sold.

In March 1981, the Sinclair lead
increased dramatically. For just
£69.95 the Sinclair ZX81 offers even
more advanced facilities at an even
lower price. Initially, even we were
surprised by the demand - over
50,000 in the first 3 months!

" Today, the Sinclair ZX81 is the
heart of a computer system. You can
add 16-times more memory with the
ZX RAM pack. The ZX Printer offers
an unbeatable combination of
performance and price. And the ZX
Software library is growing every day.

Lower price: higher capability

With the ZX841, it's still very simple to
teach yourself computing, but the
ZX81 packs even greater working
capability than the ZX80.

It uses the same micro-processor,
but incorporates a new, more power-
ful 8K BASIC ROM - the ‘trained
intelligence’ of the computer. This
chip works in decimals, handles logs
and trig, allows you to plot graphs,
and builds up animated displays.

And the ZX81 incorporates other
operation refinements - the facility
to load and save named programs
on cassette, for example, and to
drive the new ZX Printer.

-

New ~  BASIC manual

Every ZX81 comes with a comprehensive, specially- written
manual - a complete course in BASIC programming, from
first principles to complex programs

Kit:
£49.%

Higher specification, lower price -
how’s it done?

Quite simply, by design. The ZX80
reduced the chips in a working
computer from 40 or so, to 21. The
ZX81 reduces the 21 to 4!

The secret lies in a totally new
master chip. Designed by Sinclair
and custom-built in Britain, this
unique chip replaces 18 chips from
the ZX80!

New, improved specification

@® Z80A micro-processor — new
faster version of the famous Z80
chip, widely recognised as the best
ever made.

@® Unique ‘one-touch’ key word
entry: the ZX81 eliminates a great
deal of tiresome typing. Key words
(RUN, LIST, PRINT, etc.) have their
own single-key entry.

@ Unique syntax-check and report
codes identify programming errors
immediately.

@ Full range of mathematical and
scientific functions accurate to eight
decimal places.

@® Graph-drawing and animated-
display facilities.

@® Multi-dimensional string and
numerical arrays.

® Up to 26 FOR/NEXT loops.

@ Randomise function — useful for
games as well as serious applications.
@ Cassette LOAD and SAVE with
named programs.

® 1K-byte RAM expandable to 16K
bytes with Sinclair RAM pack.

@ Able to drive the new Sinclair
printer.

@ Advanced 4-chip design: micro-
processor, ROM, RAM, plus master
chip —unique, custom-built chip
replacing 18 ZX80 chips.

www americanradiohistory com

Kit or built —it’s up to you!

You'll be surprised how easy the
ZX81 kit is to build: just four chips to
assemble (plus, of course the other
discrete components) —a few hours’
work with a fine-tipped soldering iron.
And you may already have a suitable
mains adaptor-600mAat9VDC
nominal unregulated (supplied with
built version).

Kit and built versions come com-
plete with all leads to connect to
your TV (colour or black and white)
and cassette recorder.




16K-byte RAM
pack for massive
add-on memory.

Designed as a complete module to
fit your Sinclair ZX80 or ZX81, the
RAM pack simply plugs into the
existing expansion port at the rear
of the computer to multiply your
data/program storage by 16!

Use it for long and complex
programs or as a personal database.
Yet it costs as little as half the price
of competitive additional memory.

With the RAM pack, you can
also run some of the more sophisti-
cated ZX Software - the Business &
Household management systems
for example.

sirci=ir-
Z X8I

6 Kings Parade, Cambridge, Cambs., CB2 1SN.
Tel: (0276) 66104 & 21282.

Available now-
the IX Printer
for only £49.%

Designed exclusively for use with
the ZX81 (and ZX80 with 8K BASIC
ROM), the printer offers full alpha-
numerics and highly sophisticated
graphics.

A special feature is COPY, which
prints out exactly what is on the
whole TV screen without the need
for further intructions.

At last you can have a hard copy
of your program listings —particularly

useful when writing or editing
programs.

And of course you can print out
your results for permanent records
orsending to a friend.

Printing speed is 50 characters
per second, with 32 characters per
line and 9 lines per vertical inch.

The ZX Printer connectsto therear
of your computer — using a stackable
connector so you can plug in a RAM
pack as well. A roll of paper (65 ft
long x 4 in wide) is supplied, along
with full instructions.

How to order your ZX81

BY PHONE - Access, Barclaycard or
Trustcard holders can call

01-200 0200 for personal attention
24 hours a day, every day.

BY FREEPOST —use the no-stamp-
needed coupon below. You can pay

by cheque, postal order, Access,
Barclaycard or Trustcard.

EITHER WAY - please allow up to

28 days for delivery. And there’'s a
14-day money-back option. We want
you to be satisfied beyond doubt -
and we have no doubt that you will be.

To: Sinclair Research Ltd, FREEPOST , Camberley, Surrey, GU15 3BR. Order
aty | item Code | itemprice | Total |
£ £
Sinclair ZX81 Personal Computer kit(s). Price includes I
ZXB1BASIC manual, excludes mains adaptor. 12 49.95 I
Ready-assembled Sinclair ZX81 Personal Computer(s).
Price includes ZX81 BASIC manual and mains adaptor. 11 69.95 I
Mains Adaptor(s) (600 mA at9V DC nominal unregulated). 10 8.95 I
16K-BYTE RAM pack. | 18 49.95 I
Sinclair ZX Printer. | 27 49.95
8K BASIC ROM to fit ZX80. | 7 19.95 - I
Post and Packing. | 2.95 I
[ Please tick if you require a VAT réceipt TOTALE l
*| enclose a cheque/postal order payable to Sinclair Research Ltd, for £ I
*Please charge to my Access/Barclaycard/Trustcard account no. |
*Please delele/complete as app NEY [ 1 N N S S [N [ N [ I [ S ] | I
Please print.
Name:Mr/MrsiMiss L L [ (L ¢ ¢ ¢ ¢ ¢ ¢ b @4 [ 1 I | |
S T T T I T T A O O O
P O N O e 0 6 | |

FREEPOST - no stamp needed. Offer applies to UK only.

PRWO2 l
— —— — — ——— T —————— — —— ——— —
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BOX 6, CASTLETOWN, ISLE OF MAN.

TEL: MAROWN (0624) 851277
5.E.M. ACTIVE MULTIFILTER
Will improve ANY receiver on ANY mode. Gives “passband tuning” and “Variable
selactivity”". Switched Hi-pass, Lo-ﬁass. peak or notch. Selectivity 2.5KHz-20Hz tunable
from 2.5KHz to 250 Hz. PLUS another notch which can be used in any switch position and
covers 100Hz to 10KHz. TRY ONE ON 14 DAYS APPROVAL £57.00 ex stock.
S.E.M. EZITUNE
“In my fifty years on the air, this is the most useful gadget I've ever seen”. Connects in
aerial lead, produces S 9+ (1-170MHz} noise in receiver. Adjust AT.U. fer minimum
noise. You have now put an exact 50 ohms load anto your transceiver. Fully protected, you
can transmit through it, to save your P.A, and stop QRM. £25* ex stock.
S5.E.M. TRANZMATCH
The most VERSATILE Ant Matchln? system. Will match from 15-5000 Ohms
BALANCED or UNBALANCED at up to k\)\x Link coupled balun means no connection to
the equipment which can cure TVI both wat::. S0239 and 4mm connections for co-ax or
wire feed. 160-10 metres TRAN Z MATCH £65.00. 80-10 metres £58.00. EZITUNE
built in for £19.50 extra. (See above for details of Ezitune]. All Ex-stock.
THE SENTINEL AUTO Mk Il 2 or 4 metre PRE-AMPLIFIER
These include NEW PROTECTION circuit to give MAXIMUM LEGAL through power rating.
Completely new third generation DUAL GATE MOSFET pre-amp givi 1dB N.F. and
20d8 gain with GAIN CONTROL and OFF switch {straight through when ?FFF. The High Q
tuned circuits for high selectivity.
Size: 14" x 21" « 4" £25.00" ex stock, Without RF Switch £15.
SENTINEL STANDARD Mk Il 2 or 4 metre PRE-AMPLIFIER
Same as the AUTO less R.F, switch 12V 5mA. £15.00* ex stock.
PA3
ONE cubic inch miniature 2 metre pre-amplifier. Same circuit as above. £7.95 ex stock.
70cms versions £4.00 extra. Marine Band ex stock. Other frequencies to order,
SENTINEL 2 METRE LINEAR POWER AMPLIFIER/PRE-AMPLIFIER
These units use the latest techniques and transistors for hiﬂhes( reliability and
performance. Infinite SWR PROTECTED devices. ULTRA LINEAR, all modes. R.F. switch-
ed. Same POWER GAIN at lower drive powers. Supply 13.8V nominal. S0239s.
Three models:

1. SENTINEL 35 Twelve times power gain. 3W IN 36W OUT. 4 amps. Max. drive SW.
67 « 23 front fanel. 44" deep. £67.50 ex stock.

2. SEIITINE 50 Five times power gain. 10W IN 50W OUT. Max drive 16W. Same
size as the Sentinel 35. £69.50 ex stock.

3. SENTINEL 100 Ten times power gain, 10W IN 100W OUT. Max drive 16W,
Size: 63" « 4", front panel, 31" deep. 12 amps, £126.50 ex stock.

All available less pre-amp for £8.00 loss

SENTINEL H.F. WIDEBAND PRE-AMPLIFIER 2-40MHz 15dB gain, Ideal for 15
and 10 metres and OSCAR OR AN ACTIVE AERIAL 9-12V. Size: 23" = 13" x 3%
Two versions. 1, STANDARD Performance as above. £10.00® ex stock. 2. AUTO Same
performance as above with a change over relay r.f. operated by your transceiver for direct
connection in your aerial co-ax. £16.93* ex stock.

FREQUENCY CONVERTERS

SENTINEL DUAL GATE MOSFET 2 METRE CONVERTERS

N.F. 2dB Gain 30dB. IFs 2 metres: 2-dMHz, 4-6MHz, 28-30MHz. 4 metres: 28-
28.7MHz. 3-12V. 15mA. £24.73 ex stock.

SENTINEL X 2 METRE CONVERTER Same as above plus mains gowar supply.
£28.80 ex stock. 70cm to 28-30MHz £28.80 ox stock. SENTINEL L.F. CONVERTER
10KHz-2MHz IN 28-30MHz OUT. 9-12V. 5mA. £20.80 ex siock. SENTINEL TOP
BAND CONVERTER 1.8-2.3MHz IN 14-4.5MHz OUT. 9-12V 5mA £20.80 ex stock.
S.E.M. IAMBIC KEYER The ultimate auto keyer using!lhe CURTIS custom LSICMOS
chip. Tune and sidetone switching. £30.00 ex stock. TWIN PADDLE TOUCH KEY £12.50.
*Means Belling Lee sockets, add £1.90 for 50239s or BNC sockets. Ring or write for
more information. Place orders or request information on our Ansaphone at cheap times.

12 MONTHS COMPLéTE GUARANTEE !
Prices include delivery. CW.0. or credit card number for same day service,

NEW CASIO FP-10 MINI PRINTER

(RRP £49.95)

AN

INCREDIBLE
£44.95

Compatible with the FX-501P, FX-502P, FX-601P,

FX-602P and FX-702P.

This 5x7 dot matrix electric discharge mini printer stores up to 30
characters and prints up to 20 per line, at the fast speed of 2 lines per se-
cond. Four AA size batteries will print from 6000-9600 lines approximately,
depending on type. The rechargeable pack, NP-4M (£6.90) will print
approximately 13,000 lines. The AC adaptor, AD-4150 (£5.00) will also
recharge the NP-4M in situ,

Dims: 43.5Hx 157.5Wx82.5D (14" x 64" x31"") Weight 372g (13.10z).
CASIO FX-602P. 512 program steps. With FREE MiCROL PPP (£9.95)
£74.95

CASIO FX-702P. Pocket calculator/computer. Input can be varied from
1680 program steps with 26 memories, to 80 steps with 226 memories, all
non-volatile. Up to 10 programs can be stored. Scientific and statistical
functions. (RRP £134.95) with FREE MiCROL PPP, £119.95,
MIiCROL PROCOS 702P Professional Computing Solutions on tape
£24.95.
DISCOUNTS ON SOFTWARE
WHEN YOU BUY HARDWARE FROM US

Catalogue of Casio calculators, keyboards and watches and further in-
formation on the 602P or 702P and PROCOS on request (14p stamp).
Price includes VAT, P&P. Delivery normally by return. Send cheques, P.O.

or phone your Access or Barclaycard number to:—

TEMPU Dept PW, 38 Burleigh Street,

Cambridge, CB1 1DG.
Tel: 0223 312866

MODULAR ELECTRONICS g5 sveer seiser e cucnesren

DISTRIBUTOR FOR SOLID STATE MICROWAVE (THOMPSON LSF) RF PRODUCTS 6ecos
T F/fen  Gam Vel Freg Prica | ITT 10 7MHz XTL Filtess 25KHz £8.05
;:3!:? 1] 1068 1; :;g::l :::; HP 50B2-2B00 Hot Car Diodes £z
b le. e £ 3T | WP 5082.2835 Hor Car Dindes £098
T Ma B vt O8] WP 5082.3080 Pin Switch Dindes £0.98
son o 1268 12 175Ny 288 | Motwala MCI12003L + 10 Prescaler |G with full
ING0E0 i 1268 12 175MHE 810 | dara'instractions £11.50
501143 10w 1088 12 175MH: £18 | @gRI03 Varicap Diodes £0.50
ey B m2 o NMK (832 | yip33 £055; 2918 £0.50: BF130 CO.50; BF115 £0.50;
INGOBE 40w &5 12 a7sMw  ;ase | 2NS179 £0.82; BFYS0 £1.15; ST2110.85%20/2M2369
501428 45w BS54 1] 175MH: ciasg | £0.30.

SOMIE 0w ET4B 12 175MHr 2664

501477 100w G048+ 12 175K 3160

TRIMMERS
IN5550 10w 5.248 116 175MKe () .
2M5591 25w a448 1IE  175MH ta73 | Tetfer PTFE 1-10pF 44p. DAU PTFE Film 1 10 9pF or 1.5

PRt 2w 548 1 A70MH; £747 | 18pF 34p. Surplus 25-25pF 22p.
D & g qr rwm (4% | SPRAGUE (Grads 1) Mica Trimmers (S00V] for RF. Amps.
SOII3E 10w 848 12 aroMm ass | 2.5-7pF Blp. 4-20pF 86p. 7-40pF B6p. 16-100pF 98p.
INSH4E 10w B6dB (H ATOMHz €1zoz | 25-150pF £1.09, 40-2000F £1.15.
Di0 o an 3 r O3 | HEATSINKS sogle sided idesl for RF amps. Redpoint
S04 S0w G048 17 470Mke gzad0 | BM1 26 deglw £220
Ex Equip ZNSO70 2-30MH: 25wPEP £288

1 T0MH: aw £4.50
oetfeodtrolbidoniay e tago | FINISHED MADE UP AND TESTED EQUIPMENT
21BBLY Mul Studless BLYI8 2w 8 70MH: £345 PAZ Presmplifier for 2 metes. using the latest UHF
51387 RCA Studless Sim C1.12 CIC £145 | weline MOSFET the BFI00. 11" square bar fitting in the
Free data sheets with all purchases which include typical | '3 90E2 i/out imp Only £8.05 with instructions
nealte ¥ie PAUZ 432ZMHz Preamp, stiiphine using the BFR34a 1448

gain NF < 24B £8.63.
LOW NOISE SMALL SIGNAL SEMICONDUCTORS.

BFAI0 Mul. T Pack, 2.5¢8 NIF 10H: 282 | [ \NEAR AMPLIFIER MODULES, without ChOver. Sie
:::gl MI“IP Tkpa::ﬁ znsl,:ar':m 1.2GHz g:z 55%92mm with thermal intesface. 500

3 T Pad it PMZ-10 04w in 10w cut 138y £1840
BFTBE Low Intermod. 1072 E288 | oz 15 16w in 15w out 13 8¢ £1955
SO306 “0° MOS MOSFET L2680 | pr12.25 dw in 25w out. 138 £2089
40673 RCA MOSFET 082 | Cop \NEAR AMPS with full RF Changeover size
BFI00 UHF MOSFET Equiv ISKBE £1.30 B2x102mm preamp can be fitted in AX

SPEC. AS FOR PM Series. Specily CPM type and add £7.48
to PM senes prices

UNELCO Cassd RF Mica Caps. Following PFs
10/2030/40/50/60/70/80pF £1.61; 100/150/180/250pF

£1.73; 1000pF £1.84. PRESCALER BOARD - 10 Size 55x33Imm with input

FTFE Sheet 0.25mm 300mm Square £2.30 | amplifies (2xBFR34a) sens 40mV 432mc uses MOT
PYE 951-170-12v Aenal Relays. SPST. Good 10 1296MHz | MC120021 VC. SOOMH: typ GOOMHz. Only £23.00. Sv neg
Silver Plated RG4D Type £10.70 | E supply

Barclaycard or Access on ovders above £10
POST and PACKING ADD 50p TD ALL ORDERS.
Orders sent 15t Class Post where weight permits.
SAME DAY DISPATCH ON ALL IN STOCK ITEMS.
Minimum invoiced order to wed customers £1500.
ALL PRICES NOW INCLUDE VAT AT 15%

it's easy
to complain
about
advertisements.

The Advertising Standards Authority.
If an advertisement is wrong,we're here to put it right.
ASA Ltd. Brook House.Tormngton Place, London WCIE 7HN.
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AMATEUR ELECTRONICS UK |

o number one source for \ W

_ YAESU MUSEN
FT-101ZD MkIll

4 YAESU’s FT-101ZD with FM is the most

: o, : i popular HF rig on the market thanks to its

----- £ i el very comprehensive specification and
icompetitive price. Incorporates notch filter,

audio peak filter, variable IF bandwidth

¥ plus many other features.

As factory appointed
distributors we offer
you- widest choice,
largest stocks,quickest
deal and fast sure
service right through-

......

The most advanced 2 metre A
mobile available today- USB, LSB, FM, CW full

ssanningWith Briaritsbannel, & memon: The definitive HF mobile rig, digital,variable IF
kchannels, dual synthesized VFO system. r bandw_rdth, 100 watts PEP SSB. AM,CW (pictured
Lhere with 12 channel memory VFO). Latest bands. J
)

(" FRG-7 General coverage receiver -

FRG-7700 High performance )
communications receiver

W The set with the world-wide
reputation. YAESU’s famous FRG-7 out-performs
many a more expensive set. Rugged and reliable,
it features high sensitivity and Wadley loop
stability — adelight to use for the established
amateur and new SWL alike. )

YAESU's top of range receiver. All mode capability.
USB, LSB, CW,AM andFM 12memory channels with
back up. Digital quartz clock feature with timer.

Pictured here with matching FRT-7700 Antenna

e \tuner and FRV-7700 VHF converter. )
_| FREE SECURICOR DELIVERY
s 5 :zllutel;!r Ellu(agrozitss UK « ‘“ The NEW and tf“l\
. eI :
Tel:021-327 1497 or 021327 6313 DY .00 oC LANET 2000
Telex: 337045 S‘ FM CB Transceiver

OPEN:9.30-5.30Tues-Sat CLOSED: Allday Mon /\ CALL,OR WRITE FOR DETAILS J

36p in stamps brings you our latest price list | literature and credit voucher for £3.60
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MASTER ELECTRONICS NOW!

The PRACTICAL way!

This new style course will enable You will do the following:
anyone to have a real understanding  @Build a modern oscilloscope

of electronics by a modern, practical . .
and visual method. No previous ®Recognise and handle current electronic

knowledge is required, no maths, and components . N
an absolute minimum of theory. @ Read,draw andunderstand circuit diagrams

You learn the practical way in easy @ Carry out 40 experiments on basic
steps mastering all the essentials of

your hobby or to start or further a electronic circuits used in modern
career in electr_onics or as a self- equipment
employed servicing engineer. @®Build and use digital electronic circuits

your own pace. A tutor is available to @ L€arn how to test and service every type

whom you can write personally atany  of electronic device used in industry and

time, for advice or help during your commerce today. Servicing of radio, T.V.,
work. A Certificate is given at the end Hi-Fi and microprocessor/computer
of every course. .

equipment.

Newdob?New Career?New Hobby ?Get into Electronics Now

L]
_-_-____-_-----___-_-_-__—_|
| Piease send your brochure without any obligation to | am interested in: PWa/ez1

]
COLOUR BROCHURE NAME

] COURSE IN ELECTRONICS l
as described above
ADDRESS [ RADIO AMATEUR LICENCE I

e ] ] MICROPROCESSORS OFHER SUBIECTS
‘-- et [ LOGIC COURSE

BLOCK CAPS PLEASE
POST NOW TO:
[]

| British National Radio& Electronics School Reading Berks.RG17BR |

L-_-_---_-____-- N I N G DI S B S G . . —

VALVE MAIL ORDER CO. o 5
Climax House ROBOT 800 SUPER TERM'NAL
159 Fallsbrook Road, London SW16 6ED
SPECIAL EXPRESS MAIL ORDER SERVICE .
v o |08 IR RE ok | e |8k % complete Farminal over ulk -
. N91 . E SAN -4 BSA . ;
cl33 200 |Evs1 175 | pya3 0.0 | 6a0s = 0.98 | 65¢7  1.50 compiete: 1 arinal ever bulitior
Dvesr 094 | 0% | PvEo. 980 |%a i@ (:r 1% e iy ST
. Y . . ASE . » . -
EBBCC  3.36 | £YS00A 1.94 | PYBOO 0.84 | GASIGA 6.75 | 65L7GT 2.68 Full Send/Receive RTTY ASCII &
E180F 8.40 | EZ80 0.84 | PYBO1  0.84 T6 _ 0.85 | 6SN7GT 1.60 CW. Character & Test Pattern
EB10F  14.47 | EZB1 0-84 | QOV02-614.06 | GAUSGT 4.32 | 65S7  1-80 ion SSTV
EABCBO 1.20 | GY501 2.756 | QOV03-10 AUB 1.08 | 6SGTM  2.50 generation .
EB91  0.82 | Gz32  1.25 5.80 | GAWBA 3.39 | 6UB 0-80
€8FB0 050 | Gz33  4.00 | QQv03-204 | €87 1.50 | 6V6GT  1.60 Please send 19p stamp for a
: Gzis 250 17. 688 1.75 | 6x4 1.20 : P
EC9 7.56 | GZ37  4.00 | QQV06-40A 6BA6  1.00 | 6XSGT 0.85 complete information package. ——
ECC33  3.50 | KTB1 -50 £55.10 | ggA7  5.12 | 7C5 2.95
ECC35 3.50 | KT66 10.00 | OV03-12 4.46 | 6BE6  1.08 | 7C6 2.25
o8 e |me o im | eve rm,
ECCB3  0.88 | N78 00 | sPa1 .00 | 6aN6  1.65 | 12AT7 0.88 AERO & GENERAL SUPPLIES
ECCB5  1.20 | 0A2 .00 | Sp1  2.00 | 6BQ7A 3.72 | 12AU7 0.72 g 2 %
Eccas  1.90 982 2:88 | U19 tg-:g gggg 400 | 1247 0.8 Building 33, East Midlands Airport,
o A 1 e 2
EEEIJOS 1 gg 0&3& 3% ugg ;g 6BS7 4.00 1§35? %ﬁ Castle Domngton, Darby DE7 2SA.
2. P . . BBWE  4.00 | 12BY ; 3
ECH42 1.15 | PCB8  1.40 | UABCBO 1.25 | gBW7  1.52 | 12BY7A 2.70 Tel: (0332) 812446
ECHB1 1.20 | PC92  1.28 89 1.20 | 6BZ6  2.37 | 12HG7 4.17
CLBO 1.00 | PC37  1.20 | UCH42 1.20 | sC4 0-88 | 30FLI/2 112
CLB2 .00 | PC300  1-20 | UCHB1 2.32 | &C6 1.75 | 30p4  1.20
CL83  1.50 | PCFBO 1.00 | UCL82 1.04 | 6CB6A 2.49 | 30P19  1.20
ox iR R I8 Ep |msaiE o 8
3. { U . 6CLI £3.72 L1 .
Al B A LOOK! LOOK! LOOK!
F41 00 | PCFBO2 1.80 | ULB4  1.20 | 6CW4 7.68 | BSA2  2.39 - - -
F42 00 | PCF 160 | Uyal 125 | 60¢ 1.75 | soct 244 )
F54 00 | PCH20D 1.80 | VR105/301.92 | GEAD  2.94 | 18063 192 i Due to popular demand, we have decided to continue manu-
F55 .50 | PCLB2 .00 | VR150/301.92 | 6EHS  1.85 | 150C4 233 facturing Frequency Display Units, for the FRG7, the SSR 1
£80 -80 | PCLB3  2.00 | Z759  16.80 | 6F6 1.75 | 5728 27.50 | : :
F86 62 | PCLB4 1.00 | z8O3u 7.90 | 6Gk6  2.67 | 805  20.00 Century 21 & SRX 30 Receivers.
T8> .81 | pclos  1.08 | 3828 1438 | onss 377 | 81A 1833
F183  0.80 | PCLBOS 1.08 | 4CX2508 J5 2.50 | 8124 18-33 Price £44.77p inc. of VAT postage & packing.
F184 0.84 | PD500  3.60 45.00 | BJB 3s0 | 813 79.26
HI0 .40 | PFL200 1.B0 | SR4GY 3.50 | 6J7 2.50 | B6BA  15.27
2B |He im| M B Gme i) an aa
: - LB1 . v . JSE6C  5.58 .
‘B8 70 |aB2 120 yger 83| exan 125 2983 37 NEW PRODUCT.CB CB CB
o . . K . .
L1 354 | pLad 08 | szacy  1.50 | @K7 150 | 5814A 372 The PERSUADER SPEECH PROCESSOR at £38.18p inc. VAT
L84 .00 | PLSO4 440 | 6/3DL2 1.56 | EK8 1.76 | 5842 1208 2
! ELBG 2.50 | PL508  1.80 | 6AB7 1.50 | 6KD6  6.36 | 6080 -85 postage and packing.
ELO1 714 | PL50 3.20 | 6AHE  4.71 | 6L6G  2.50 | 6146A 10.64
EL95  1.32 | PL519  3.20 | 6AKS  3.60 | 6LGC 2.50 | 6146B B.12
ELI60 8.50 | PLBOZ 2.96 | BALS  0.82 | BL7 2.00 | 68838 1273 .
EMBT 100 | PY33 110 | 6AM6 180 | 6las 872 | 6973 387 S.A.E. For further information to:
Open daily to callers: Mon-Fri 9 a.m.-5 p.m. 586 10-14
Valves, Tu;::s and T:’ansistnls -'Closed Saturday 353? 17.43 BHOO KES ELECTRON ICS LTD-,
e E:m:ﬁﬁ%f;ﬂ': ‘Jpe‘:-s%ﬁi?:j“szx'g- o Pri::‘as correct 2A, Leicester Street, Norwich NR2 23AS.
VAT add 15% Post and packing 35p per order 946708 | 1o pross” Tel: 0603 24573 C.W.0. VISA AND ACCESS
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@ Inductive Discharge

S$X1000

Electronic Ignition

® Extended coil energy
storage circuit

® Contact breaker driven

® Three position changeover switch

® Over 65 components to assemble

@ Patented clip-to-coil fitting

® Fits all 12v neg. earth vehicles

S$X2000

Electronic Ignition
® The brandleading system
on the market today
© Unique Reactive Discharge
@ Combined Inductive and
Capacitive Discharge
® Contact breaker driven
@ Three position changeover switch
@ Over 730 components to assemble
® Patented clip-to-coil fitting
@ Fits all 12v neg. earth vehicles

Electronic Car Security System
® Arms doors, boot, bonnet and has security loop to protect
fog/spot lamps, radio/tape, CB equipment
® Programmable personal code entry system
® Armed and disarmed from outside vehicle using a special .
magnetic key fob against a windscreen sensor pad adhered to |
the inside of the screen @ Fits all 12V neg earth vehicles
® Over 250 components to assemble

MAGIDICE

Electronic Dice

@ Not an auto item but great fun
for the family
@ Total random selection
@ Triggered by waving of hand
over dice
@ Bleeps and flashes during a 4 second
tumble sequence
@ Throw displayed for 10 seconds
® Auto display of last throw 1 secondin 5
® Muting and Off switch on base
@ Hours of continuous use from PP7 battery
©® Over 100 components to assemble
@ Supplied in superb presentation gift box

TX2002

Electronic Ignition

® The ultimate system ® Switchable
contactless. ® Three position switch with
Auxiliary back-up inductive circuit.

® Reactive Discharge. Combined capacitive
and inductive, ® Extended coil energy storage
circuit. @ Magnetic contactless distributor trig‘?er-
7 head. @ Distributor triggerhead adaptors included
® Can also be triggered by existing contact breakers.
@ Die cast waterproof case with clip-to-coil fitting @ Fits
majority of 4 and 6 cylinder 12v neg. earth vehicles.

@ Over 150 components to assemble

All EDA-SPARKRITE products and desians are fully covered by one or more World Patents .

EDA SPARKRITE LIMITED 82 Bath Street, Walsall, West Midlands, WS 1 3DE England. Tel: (0922) 614791
N N N N BN N B B B B B B B B BN B B B B |

VOYAGER car Drive Computer

@ A most sophisticated accessory. ® Utilises a single chip mask
programmed microprocessor incorporating a unique programme
designed by EDA Sparkrite Ltd. ® Affords 12 functions centred
on Fuel, Speed, Distance and Time. ® Visual and Audible alarms
warning of Excess Speed, Frost/Ice, Lights-left-on. @ Facility to
operate LOG and TRIP functions independently or synchronously.
® Large 10mm high 400ft-L fluorescent display with auto
intensity. ® Unique speed and fuel transducers giving a
programmed accuracy of + or —1%. ® Large LOG & TRIP
memories. 2,000 miles. 180 gallons. 100 hours. @ Full Imperial
and Metric calibrations. ® Over 300 components to assemble

A real challenge for the electronics enthusiast!

SELF READY Please allow 28 days for delivery
ASSETT | BT NAME
SX1000 | £12.75 | g27.95| APPRESS
SX 2000 £19.95 £43.75
TX 2002 £29.95 £62.95 I ENCLOSE CHEQUE(S)/POSTAL ORDERS FOR
AT. 80 £24.95 £49.75 £ _ KITREF
VOYAGER £49.95 £84.75 CHEQUE NO. _
MAGIDICE| £12.95 £19.95 Eﬁgrrhé%ﬁggg%n&wwACCESS;BARCLAYCAHD

L

ICES INC. VAT.POSTAGE & PACKING

SEND ONLY SAE IF BROCHURE IS REQUIRED
P R R R R R R R boa B R
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AGREAT DAY OULT..

Enter the fascinating world of woodworking

Whatever your interest, skill or ambition in this traditional craft, you will find every
facet of working in wood reflected here. Timber and tools, machinery and materials,
plans and planes, clocks and clamps, dowels and drills, fitting and furniture, abrasives

and adhesives — everything for everybody who ever works with wood.

See the widest range of machinery, tools, accessories and materials and

how you can use them to improve your skills. See them in action,

compare them and choose the ones which meet your needs and
complement your style of woodworking.

THE CRAFT MARKET PLACE
is the unique centrepiece of this exhibition. Here, you can
see—and buy if you wish — a wide range of beautiful items
in wood showing what has been achieved by just some of
the followers of the craft of woodworking. See for yourself
how this absorbing hobby can also be profitable!

WEMBLEY CONFERENCE CENTRE
February 4-7,1982

February 4-6, 10 am—7 pn‘nt February 7 (Sunday), 10 am— 6 pm
™ NIRRT

Admission prices: Adults — £1.80

Children under 16 and Senior I { ﬂ C'I'

Citizens— £1.00 P ICAL
Party rates: (groups of 20 or more)

Adults —£1.30 Children—80p

(plus one free ticket per 20 tickets sold

for the organiser or teacher)

To get your party rate tickets
phone in advance to: The
Exhibition Manager, Practical
Woodworking Exhibition on
(01)-643 8040, or apply at the door.

Bring vourself —
and the family — and join in all the action!

88 Practical Wireless, February 1982
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Just a few hours easy and
interesting work and you'll have
a superb pair of compact
loudspeakers for about half the

maodels.
fhe Wafmsfow Audio Micro

will stand
with any speaker of similar size
(at any price!). Don't take our
waord for it—call fora
demonstration!

price of equivalent ‘assembled” -

BUILD A PAIR OF MICRO MONITORS!

The Micro Monitor kit contains all the components needed — a pair of
cabinets in flat-pack form — accurately machined for easy assembly, all
drive units, crossover networks, acoustic wadding, grille foam, velcro,
nuts and bolts, etc. No electronic or woodworking knowledge required —
simple, foolproof instructions supplied. The cabinets can be stained,
painted or finished with iron-on veneer. Dimensions of assembled
cabinet: 32x24x 20cms. Suitable for amplifiers of 20 - 50 watts,

Price: £103.95 per pair including VAT. Carriage and insurance £5.95

Lightning service on telephoned credit card orders!
Flease allow 7 days for delivery.

0625 529599

=2

MIGHTY NINETY PACKS ALL 90pg.,|.,,,,wr_
BUY SIX PACKS AND GET A SEVENTH PACK FREE!
POSTAGE 15p PER PACK
MN1 300 § watt pre-formed resistors. MN23 300 nuts, screws, washers, elc.
MN2 200 { and { wat resistors, MN31 15 assorted trimmer caps.
MN3 100 1 and 2 watt resistors. MMN32 | 13 30pF beehive trimmers,
MNa 50 wire wound resistors. MN34 | 25 min. glass reed switch,
MNS 100 metal oxide resistors. MN40 | 50 polystyrens capacitors.
MNGE 12 assorted potentiometers. MN42 10 BC107 wransistors
MN7 25 assorted pre-set rasistors. MNa3 10 BC108 rransistors
MNB 50 assorted electrolytic caps. MNas 10 slide switches sp/co.
MNS 100 assorted ceramic caps. MMNA5 | 35 asstd. diodes - zener, rect.,
MN10 | 100 mixed caps, poly, ceramic, switching, signal.
alect, mica, etc. MNS51 10 -2 red led.
MN13 | 20 assorted transistors. MNS53 | 20 0-1 mid 25V ceramic disc.
MN14 | 40 1N4148 diodes. MN54 | 20 0-01 mfd 25V ceramic disc.
MN20 | 1240-11010 12 volt 100mA MMNSE | 10 14 pin low profile |.C. socket.
transformer. MNST 10 16 pin low profile |.C. socket.
MN22 | B.2" LED's with clips 4 red, MNS8 | 2 = CA723 voltage rag.
2 yellow, 2 areen. MNGB4 | 5 oress-to-make min switches.
Mi: Modules as ibed in Practical Wireless Exe . Project (Wessex Alarms]
complete with horn. £8.00 + 50p postage.
CHORDGATELTD (DeptC)
75 Faringdon Road, Swindon, Wilts. Tel. (0793) 33877
OFFICIAL ORDERS SCHOOLS AND CGLLEGES WELCOME
Retail premises at above address.

SPECIAL OFFERS IN NEW EQUIPMENT
SWAN ASTRO 150 HF Transceivers (RRP £613)

£525 incl VAT. Carriage £7.

NEC CQP 2200E 2M FM Transceivers (6 Channel)

Used CQP 2200Es

£125 incl VAT. Carriage £2.

£90 incl VAT. Carriag® £2.

WE STOCK YASEU — SHURE — WELTZ - Cubic/Swan - Microwave

Modules etc.

Quality crystals for 2 metres HCZF?QU £1>EG15 each incl. VAT.

S0 TX12.0833 RX44.7666
523 TX 121312 RX 449583
RO TX12.0833 RX44-9666

RS
R6
R3 TX12.0895 RX44-0895 R7
R8 TX12-1000 RX45.0333 RS9

2.0916 RX 45.0000

TX12.0937 RX45:0083
TX 12.0958 RX 450166
TX 12:0979 RX 45:0250
TX 121020 RX 454166

VALVES EL84/6BQ5 70p each incl. VAT. EF184/6EJ7 80p each
incl. VAT. Please add 20p for post and packing for any quantity.
WE STOCK COMPONENTS, HARDWARE, CABLES, ANTENNAS ° Etc.
NEC SWAN/CUBIC FDK YAESU MICROWAVE MODULES
DAVTREND WELTZ etc.

William Munro (Inver%ordcm) Limited

100 High Street, Invergordon,
Tel: 0349 852351 Access Barclaycard Telex: 75265

oss-shire IV18 ODN

Practical Wireless, February 1982

Technical
Training in
Radio,
Television and
Electronics

ICS have helped thousands of ambitious people to move up
into higher paid, more secure jobs in the field of electronics—
now it can be your turn. Whether you are a newcomer to
the field or are already working in the industry, ICS can
provide you with the specialised training so essential to
success.

Personal Tuition and Guaranteed Success

The expert and personal guidance by fully qualified tutors,
backed by the ICS guarantee of tuition until successful is
the key to our outstanding record in the technical training
field. You study at the time and pace that suits you best and
in your own home. In the words of one of our many
successful students: *“‘Since starting my course, my salary
has trebled and 1 am expecting a further increase when my
course is completed.”

City and Guilds Certificates

Excellent job prospects await those who hold one of these
recognised certificates. ICS can coach you for:
Telecommunications Technicians

Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses
Colour TV Servicing
Electronic Engineering and Maintenance
Computer Engineering and Programming
Radio, TV and Audio, Engineering and Servicing
| Electrical Engineering, Installations and Contracting

Qualify for a New Career

Home study courses for leading professional examinations
and diploma courses for business and technical subjects:—

G.C.E. Engineering Purchasing
60 subjects Farming Sales
at 0" & Heating Storekeeping
“A" levels Industrial Work Study
Accountancy Management
Air Mechanical
Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

! To: International Correspondence
SINCE 1890

Schools

Dept 276R Intertext House, London E
SW8 4UJ or telephone 622 9911 -
]
-
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When replying to Classified Advertisements

please ensure:

(A) That you have clearly stated your
requirements.

(B) That you have enclosed the right
remittance.

(C) That your name and address is written
in block capitals, and

(D) That your letter is correctly addressed
to the advertiser.

This will assist advertisers in processing and

despatching orders with the minimum of

delay.

Receivers and Components

AUTOMATIC MORSE DECODER - low cost easy build
9v circuit. Accepts audio input or practice key. Gives
continuous readout on 12 character alphanumeric display.
Send £3.95 plus large S.A.E. for fully detailed 17 page
construction data. Parts and P.C.B. available. MacRitcie
(Micros), 100 Drakies Avenue, Inverness IV2 35D.

BRAND NEW COMPONENTS
BY RETURN

HIGH STABILITY RESISTORS

W Carbon Film E12 Series 1R-10M. (E24 2R- 6M2} 1p

W, W & 1W Metal Film E12 Series 10R-2M2—2p

METAL FILM 1w 1% E12 series 10R 10 1MO—3p

CAPACITOR:!

MULLARD Mim Ceramic E12 100V 2% 1 Bpf to 47pl.—3p

2% 56pf. 10 330 f~—4p 10% 390pf. to 4700pf.—4p
l:p 5 mie.ulﬂl nting.

F‘IF Zpr to 1 f EG 'I-KSp\‘ l.o 4? lg——Zp

01, 2, ‘D‘s? 8 mids.—ap

31 5215 "'%2 & 022-69 033 & 04/—8p

0.68—11p. 1,0—15p. 1.5—20p. 2.2—22p

ELECTROLYTIC. Wire Ended [Mfida/Voits).

047/50 Sp 2225 Bp 0025 Tp A0S 11p
1.0/50 Sp 22/50 6p 100750 (] 47040 16p
22050 S5p 476 Bp 22018 B 100015 15
4150 Sp 4125 6p 220125  ®p 100025 25
wso 5¢ AT/5G Bp 220050 10 1000/40 35

2206 gp 10016 Tp 47016  1p 220016 209

TANTAI.UH BEAD SUBMINIQTUBE ELECTROLYTICS.

022 047. 10, « 35V & 4.7 & 6.3V—14p
4?.-’16\" & 25V—15p. 10."]6& 2216—20p 10/25—29p

35V, 22/16v, 47/6.3V, 6BV & 00/3
IE.!"ZS 22/78, 4?/104? a7/1 s_.aop 22016 F1.20
olystyrene 63 12 Serias Long Axial Wires.
10 pf. w0 B20 nf—3p 1000 pf. to 10,000pf—ap
TRANSISTORS.

BC107/8/9 10p BCI1BIL 8p BF197 10p
BC147/8/9 10p BCIBAL Bp BFY50/51/52 18p
BC157/8/3 10p BC212L Bp BFxB8 25p
BCS47C/8C/9CTp  BCYT0 15p 2N2926 Tp
BCS57C/BC/ACTp BF195 10p 2N3055 50p

8 Pin DIL ic's 741 Op/amp—1 565 Timer—24p
Holders B Pin—8p. 14 Pp’—llp ﬂg Pin—14p. 18 Pin—
16p. 28 Pin—25p. 40 Pin—30

DIODES (p.i.v./ampa).

T5/25mA TN4148 2p 1250/1A BY127 10p
100/1A 1N4002  4p 400/3A 1N5404 14p
BOOMA 1N4QOE  Bp 60/1.54 S51M1 5p

1000/1A 1N4DOT Tp 30/150mA  AAY3Z 12p

ENER DIODES.

E24 Series 3V3 1w 33V 400mW—8p. 1W—14p |
L.E.D.’s 3 mm. & 5 mm, Red—10p. Grean, Yellow—14p
for 3 mm—13p. Holders for 5 mrn—z
FUSES. 20 mm. Glass. 100mA to 5A. 0.B.—3 \r S5.—5p
VOL] AEE REGULATOHS+ 5V, BV, 12V, 15V 100mA.—35p
5V, 18V & 24V 05A—60p. 1A—65p
PRE :ETPO'I‘ENTIDMEI’ERS
S0mwW & $W 100R 1o 1MO—7p.

PAIRS BATTERY SNAPS PP3—5p. PP8—10p

THE C. R. SUPPLY CO.

127, Chesterfield Road, Sheffield S8 ORN.
V.A.T. Inclusive Prices, P ge 15p
(FREE over £5.00)

SMALL ADS

The prepaid rate for classified advertisements is 32 pence
per word (minimum 12 words), box number 60p extra.
Semi-display setting £10.70 per single column centimetre
(minimum 2.5 cms). All cheques, postal orders etc., to be
made payable to Practical Wireless and crossed “Lloyds
Bank Ltd". Treasury notes should always be sent registered
post. Advertisements, together with remittance should be
sent to the Classified Advertisement Manager, Practical
Wireless, Room 2337, IPC Magazines Limited, King's Reach
Tower, Stamford St.,, London, SE1 9LS. (Telephone 01-261

5846).

NOTICE TO
READERS

Whilst prices of goods shown in
advertisements are correct at

the time of closing for press,
readers are advised to check
with the advertiser both prices
and availability of goods before
ordering from non-current issues
of the magazine.

WE REPAIR/RESTORE valve type communication
receivers with a one year guarantee. For a free quote
telephone Corby 61697. Vintage British Radio
Components Co., 22 Thurso Walk, Corby, Northants.

& THEVINTAGE “,
* WIRELESS COMPANY ©
1920 to 1950

Recei valves, service data, histerical
nzsnarch books, magazines, repairs and restorations. A
l:oénprele service for the collector and enthusiast of vintage
radio.

S.a.e. with enquiries and for hily h

THE VINTAGE WIRELESS COMPANY, 64, Broad
getrsu:;,z Staple Hill, Bristol BS16 SNL. Tel. Bristol

had

VHF CONVERTER 45-220MHz, 28-30MHz, tuneable 1F
£8. TVDX VHF-UHF converter. Receive VHF signals on
UHF TV set £10.80. SAE data. lists. H. Cocks, Cripps
Corner, Robertsbridge, Sussex. Tel. 058083-317.

FREE COMPONENT GRAB BAGS, Details, and Price
list: SAE T.H.D. Electronics (Dept P.W.), 90 Longford,
Yate, Bristol.

Aerials

COPPER AERIAL WIRE l|4swg hard drawn 70' £5.34.
140" £8.84 inc. VAT. Postage £1.75 T.M.P. Electronics,
Supplies, Britannia Stores, Leeswood, Nr. Mold. N. Wales.

VALVES. Radio, TV, Industrial transmitting, disp
to all parts of the world by post. 6000 types in stock.
Quotation SAE: Cox Radio (Sussex) Lid., The Parade,
East Wittering, Sussex. 2023 (024366).

CRYSTALS MADE TO ORDER within 6 weeks. 4-
105MHz, wires or pins. £3.90 each inclusive. Hartley
Crystals, Green Lane, Milford, Godalming, Surrey GU8
5BG.

BULK OFFERS

All new Ful.lbrec devices, No rubbish. SAE list. Pnc:sper 100.

u.m{miu £10. Post £1. No VA
40018 POLYESTER CAPS, mnv ITT:
4007 29 -1 £2.50; -22 £3; -33 £3.60; -47 £4;
w8 wwdi
40358 £40 OIWPcscs.lumz mn
45038 nz 470R. 1K1, 4KT 0£ 22K, 47K,
4511B 100K. All £3/100.
LM380N ﬂs Tants: 0:1/35 |sm 2:2/16, all £4;
74L5112 £8
ITE - RO 68/3€8
C106F (No Tab) £6 PC ELECTRONICS, 2, Thornhill,
TBA120C £16 Romsey Road, W'rlltepenlh

MCBS7 £3 Sulia;:vry SP5 25D.

BOURNEMOUTH/BOSCOMBE. Electronic components
specialists for 33 years. Forresters (National Radio
Supplies) late Holdenhurst Rd. now at 36, Ashley Rd.,
Boscombe. Tel. 302204, Closed Weds.

CRYSTALS Brand new high-precision. You benefit from
very large stocks held for industrial supplies. All nnrrnal freg
standards, baud rates, MPU, and all magazine projects inc:
HC33/U: 1.0, £3.75. 2. 5625 MHz, £3.50. HC1 éf : 4.0,
5.0, 6.0, 7-0, 8.0, 9.0, 10-0, 10-7, 12.0, 15-0, 16-0, 18.0,
20.0, 38. 6667 MHz, £3-35. Se!ectad freqs stocked in
Glidar, Marine and 27 MHz bands. Any freq made to order in
8 weeks from £4.10, 2-3 week service available.
FILTERS Your best source for 6 and B poln and monuhlhucs
for AM, CW, 55B, FM, on 455 kHz, 1.6, 8.0, 107, 214
MHz, etc.

Prices inc. VAT and UK post, SAE lists.

P R GOLLEDGE EI.ECTRONlcs
Merriott, ENS.
Tol: omnna

BALLARD'S OF TUNBRIDGE WELLS have moved to
54 Grosvenor Road, no lists. S.A.E. all enquirics phone
Tunbridge Wells 31803,

G2DYM ANTI-INTERFERENCE
ANTI-TVI TRAP DIPOLES
TRANSMITTING & S.W.L. MODELS
Data Sheets Large SAE. Aerial Guide 50p.

Indoor and Invisible Aerials £3.50.
Callers welcome Tel: 03986-215

G2DYM, Uplowman, Tiverton, Devon.

UOSAT * OSCAR

Complete program in Basic with comprehensive
notes.
* Reference orbits * Azimuth % Elevation
* Range * Rise/set Times * Sub Sat Track
* Full Sat Data * Doppler Period Measurement
* Can also be used to calculate HF Beam Headings %

Chegues for £10 to:

D. O'Neill,
a1 B'gmi_oq Road,

90
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Books and Publications

UNIQUE T.V. REPAIR MANUALS and other books.
SAE brings newsletter, price lists, etc. AUS, P.W., 68,
Montgomery Street. Larkhall, Lanarkshire ML9 2AD.

WORLD RADIO T\-’ H;\NDBOOK The world-famous
guide to broad t i ble for serious
listeners — £10.49 or state Accessf\-’lsa number. Pointsea
Research, 25 Westgate, North Berwick, East Lothian.

Record Accessories

STYLI for Music Centres etc. Free list for S.A.E., includes
other accessories. FELSTEAD ELECTRONICS, Longley
Lane. Gatley. Cheadle, Cheshire SK 8 4EE.

Courses

COURSES - RADIO AMATEURS EXAMINATION.
City and Guilds, Pass this important examination and ob-
tain your licence, with any RRC Home Study Course. For
details of this and other courses (GCE, professional ex-
aminations, etc.) write or phone — THE RAPID RESULTS
COLLEGE, DEPT JXI, Tuition House, London SW19
4DS. Tel: 01-947 7272 (9am—5pm) or use our 24 hr
Recordacall Service: 01-946 1102 quoting Dept. JX1.

Services

OSCILLOSCOPE repair and calibration. Quick service,
competitive rates. W.L.R. Electronics 01-367-6816.
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Service Sheets Educational

G TECHNICAL INFORMATION SERVICE
= = 76 CHURCH ST., LARKHALL, LANARKS. TELEVISION COMPUTER
Any published full size service sheet - still only £1 + s.a.e. RADIOCOMMUNICATIONS
Repair data your named T. V EB 50 (with circuits £8 50) & RADAR SERVICING
Giant collections explor.lad diagrams of d (many repr ircuits) most leading
ers — 2 huge binders for £26.50 with free 1 year's updating service.
S.A.E. for free newsletter, price list quotation, bargain off T.V. publications. s
2 big catalogues list thousanclis sérvrsceagr‘faetsz’ma:'luals ;:nlgsI £4° vgr:chg?;q?oer £2 +pE|rge s.a.e. TWO YEAR full-time Modular
Complete British Colour TV circuits, etc. in 3 huge binders only £39.50. Diploma course to include a high
Phone: 0698 883334 anytime. Callers 4-6 pm weekdays, Sat. 11-1. percentage of practical work.

ELECTRONIC PRINCIPLES
MONO TV & CCTV

30,000 SERVICE SHEETS IN STOCK

COLOUR MANUALS ALSO AVAILABLE Wanted
™ Munn]s Radlc_-rs £1.25 - 1;uners C‘lz's? C‘rang Recoergeclia'ij COLOURTV & VCR
e s Budion- st o1 B0 - Ak ELECTRONIC COMPONENTS PURCHASED. All
Colour available. — State, if circuit b\rf‘”lzgﬂ ”Iﬁzhﬂm ace net types considered — Must be new. Send detailed list — Offer MICROELECTRONICS &
. stock. AN TV sheedt Bre Flllljannu;::hs. F%%?u’;?‘f‘gdﬁ &r ] ret:r:‘ = WALTONS, 55A Worcester Street, DIGITAL TECHNIQUES
Ch: TV Catal rosse 0.8 returmn: olvernai .
i ihses Aot in St00E SR pleass; v MICROPROCESSORS &
£2 OLD Valve Radio TWO ECLL80 VALVES. S “Ronada”. M i COMPUTERS
ANNA . Savage onada”, Margare
n, n-mﬁ: CARM W11 8BX Road, Liverpool, L23 6TR. RADIOCOMMUNICATIONS &
01-458 4882 (Mall Order) RADAR
SERVICE SHEETS, Radio, Television, Stereo, etc., from ;;N%E?S:m'enz‘?éwbw‘ JULY 1363/ Good ‘price Each of the above Modules are 13 weeks
50p. Catalogue 25p. S.A.E. with orders, enquiries. > : in duration. Individual Modules can be
Hamiltons, 47 Bohemia Road, St. Leonards, Sussex. arranged for applicants with suitable
electronics background.
BELL'S TELEVISION SERVICES for Service Sheets on et
Radio, TV ete. £1.25 plus S.A.E. Colour TV Service T::III‘.‘:;:?:: [gsngl 03:1;8:;:1}3?1575
Manuals on request. S.A.E. with enquiries to B.T.S., 190 pery! 8. P .
Kings Road, Harrogate, N. Yorkshire. Tel. (0423) 55885. For Sale Next sassion starts Jantan 4th;
SERVICE SHEETS, Radio, TV etc,, 10,000 models.
Catalogue 25p, plus S.A.E. with orders, enquiries, NEW BACK ISSUES OF “PRACTICAL WIRELESS"
TELRAY, 5 Henderson Street, Preston PR1 7XP. available 90p cach, post free. Cheque or uncrossed P/O Prospectus from:
returned if not in stock - BELL'S TELEVISION
SERVICE, 190 Kings Road. Harrogate, N. Yorks. Tel.
(0423) 55885. LONDON ELECTRONICS
TRIO 9R-59DE COMMUNICATION RECEIVER, c 0 I‘ I‘ E G E
Personal boxed with handbook, little used. Offers. Jebb, 72 West
Street, Dunstable, Beds. Dept: PP, 20 Penywern Road,
CHRISTIAN SINGLES HOLIDAYS. Weckend London SW5 9SU. Tel: 01-373 8721.
parties. Friend nationwide. C.F.F. EDDYSTONE ECI0 short-wave receiver 0.5-30MHz
Dept/B89, Edenthorpe, Doncaster. SSB/AM £65. 01-578 0539.

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS

Please insert the advertisement below in the next available issue of Practical Wirelessfor ......................... ...

insertions. | enclose Cheque/P.0. for £.......
(Cheques and Postal Orders should be r,rossed Llovds Bank le and made payable to Practical Electronics).

NAME ..o eae e s s e e s e s ae e s e s s e eesessn s e besnneesneesreen Send ro: Classified Advertisement Manager
PRACTICAL WIRELESS
Classified Adverti Dept., Room 2337
AD D RESS . ...t se s e e st e e e e e aareaeraat st e e e aaastannnaa bt annnnnnrennans King’'s Reach Tower, Stamford Streset,
London SE1 9LS. Telephone 01-261 5846
Rate:
.......................................................................................................... 32p per word, minimum 12 words. Box No. 60p extra.

Company registered in England. Registered No. 53626. Registered Office: King's Reach Tower, Stamford Street, London SE1 9LS.
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Educational — cont.

TECHNICAL TRAINING
Get the training you need to move up into a higher
paid job. Take the first step now—write or phone
ICS for details of ICS specialist homestudy courses
on Radio, TV, Audio Eng. and Servicing, Electronics,
Computers, also self-build radio kits. Full details
from:

ICS SCHOOL OF ELECTRONICS
Dept. 277R Intertext House, London SW8 4UJ
Tel. 01-622 9911 {all hours)

State if under 18

COLOUR TV SERVICING
Learn the techniques of servicing Colour TV sets
through new homestudy course approved by
leading manufacturers. Covers principles, practice
and alignment with numerous illustrations and
diagrams. Other courses for radio and audio ser-
vicing. Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 277R Intertext House, London SW8 4UJ
Tel. 01-622 9911 (all hours)

State if under 18

SUPERB INSTRUMENT CASES by Bazelli, manufac-
tured from PVC Faced Steel. Hundreds of people and
industrial users are choosing the cases they require from
our vast range. Competitive prices start at a low £1.05.
Chassis punching facilities at very competitive prices. 400
maodels to choose from. Suppliers only to Industry and the
Trade. BAZELLI, (Dept No. 25), St. Wilfrid's Foundry
Lane, Halton, L LAl 6LT.

THE SCIENTIFIC
WIRE COMPANY

PO Box 30, London E.4
Telephone 01 531 1668

ENAMELLED COPPER WIRE
SWG 1ib 8oz 4oz 20z
81029 2.76 1.60 0.80 0.60
3010 34 320 1.80 0.90 0.70
351039 3.40 2.00 1.10 0.80
401043 4.75 2.60 2.00 1.42
441047 5.90 3.40 2.39 2.00
481049 15.96 9.58 6.38 1.69
SILVER PLATED COPPER WIRE
141030 6.50 175 2.20 1.40
TINNED COPPER WIRE
141030 1.85 236 1.34 0.90

Prices incl. P&P and VAT. Orders under £2 add 20p.
SAE for list of Copper/Resistance Wire.
Dealer enquiries welcome,

Reg. Office 22, Coningsby Gardens.

CITY & GUILDS EXAMS

Study for success with ICS. An ICS homestudy
course will ensure that you pass your C. & G.
exams. Special courses for: Telecoms, Technicians,
Electrical Installations, Radio, TV & Electronics
Techni Radio A s, Full details from:

ICS SCHOOL OF ELECTRONICS
Dept. 277R Intertext House, London SW8 4UJ

Tel. 01-622 9911 (all hours)
State if under 18

Miscellaneous

ALUMINIUM TUBES FOR AERIALS. Various sizes
available. Nerva Metals. 01-904 4647,

PRE-PACKED. Screws, nuts, washer. solder tags
studding. Send for price list. Al Sales (PW), P.O. Box 402,

London SW6 6LU.

CENTURION BURGLAR ALARM EQUIPMENT. Send
SAE for list or a cheque/PO for £11.50 for our special offer
of a full sized signwritten bell cover, to: Centurion, Dept
PW, 265 Wakefield Road, Huddersfield, W. Yorkshire.
Access & Barclaycard. Telephone orders on 0484-35527,

RECHARGEABLE

BATTERIES

PRIVATE & TRADE ENQUIRIES WELCOME

FULL RANGE AVAILABLE. SAE FOR LISTS. £1.45 for
Booklet “Nickel Cadmium Power” plus Catalogue. Write or
call, Sandwell Plant Ltd, 2 Union Drive. BOLDMERE,
SUTTON CCILDFIELD WEST MIDLANDS. 021 354 9764.
AFTER HOURS 0977 84093,

NEW SEALED LEAD RANGE AVAILABLE *

PARAPHYSICALS JOURNAL (Russian Translations):
Psychotronic Generators, Kirlianography. Gravity Lazers,
Telekinesis. Details: SAE 4x9" Paralab, Downton, Wilts.
WAVEGUIDE, FLANGES & DISHES. All standard
sizes & alloys stock. Special sizes 1o order. Call Earth
Stations, 01-228 7876. 22. Howie Street. London SWII

4AR.

GLADSTONE RADIO, 66 Elms Road, Aldershot GU11
| LP Closing March '82. Send two second class postage
stamps (unused) for lists of components, speakers etc., at
knock-out prices.

ANTENNA FAULT?
LOSING DX? Poor reports? Check with an
Antenna Noise Bridge, MEASURE resonance
1-150MHz and radiation resistance 2-1000
ohms, ANSWERS, £15.70.
V.L.F.? EXPLORE 10-150MHz, Receiver £16.50.
RARE DX UNDER QRM? DIG it OUT with a
Tunable Audio Motch Filter, between your
receiver and speaker, BOOST your DX/QRM
ratio, 40dB notch, hear WEAK DX, £13.80.
Each fun-to-build kit includes all parns, printed
circuit, case, instructions, postage etc, money back
assurance so GET yours NOW.
CAMBRIDGE KITS
45 (PB) Old School Lane, Milton, Cambridge.

ELECTRONIC KITS. Largest range of kits in the UK.
Everything from stroboscopic lights to transmitters, at un-
beatable prices. Send S.A.E. for free catalogue to:
EASTLING ELECTRONICS (KITS), 64B Hawthorne
Road, Winton. Bournemouth.

MORSE CODE TUITION AIDS
Cassette A: 1-12 w.p.m. for amateur radio examination.
Cassette B: 12-25 w.p.m. for professional examination
preparation, Each cassette is type C30.

Marse Key and Buzzer unit for sending practice.

Price each Casseute (including booklets) £4-75. Morse Key

and Buzzer £4.75.

Prices include postage etc. Overseas Airmail £1-50 extra.
BARCLAYCARD [VIZA) NUMBER ACCEPTED

MHEL ELECTRONICS (Dept 2), 12

Longshore Way, Milton, Portsmouth PO4 8LS.

FORDLES TELEPHONES, build your own simple and
inexpensive units. Send £3.00 for plans to J. F. Ashley,
Birley Grange Cottage Farm, Baslow Road, Cutthorpe,
Derbyshire.

BURGLAR ALARM EQUIPMENT. Ring Bradford
(0274) 308920 for our catalogue or call at our large show-
rooms opposite Odsal Stadium.

QUALITY PERSONAL CALLSIGN TIES. Callsign —
offwhite 3mm symbaols on navy, wine or green background.
Minimum order is two ties on same background, £9.70 the
pair incl. 5/6 weeks delivery. — CWO to Garrison Radio,
Catterick Garrison, N. Yorks. DL9 3JD. Tel. 0748-833311.

PROGRESSIVE RADIO

ALL ORDERS DESPATCHED BY RETURN POST

1.2AH £2.40p, ‘D' 4AH £3.60p.

UNIVERSAL NICAD CHARGER, charges 'AA", C or D calls, up to 4 of sach type £9.25p.

SPST Bx5x7mm 42p. DPDT Bx7x7mm B5p. DPDT cfoff

12%11x9mm 77p. HEAVY DUTY-DPOT 240VAC 10 Amp 3Bp. PUSH TYPE, push on 16xBmm

SPECIAL OFFER TIL209 Red LED's 10 for 75p. 0.2" LEDS, red, yellow, green 10p each.

MICROPHONE OFFERS: P.A/C.B. hand held mikes with thumb switch + curly lead,
1. 6000 dynamic £3.95p, 2. 6000 naise cancelling type £7.26p, 3. CB power type with volume
control £7.95p. EM103 Electret Condenser Mike, 6000, Omni, 50-1600Hz, aluminium case

ANTEX SOLDERING IRONS: Models C15. CX17 and X25 all £4.45 each.
STABILISED POWER SUPPLY, 240 vac input 13.8 volts at 3/5 Amps DC output, £12.25p

JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end 50p.

STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.50p.
MINIATURE SOLID STATE BUZZERS. 2 voltages available, 6 or 12VDC 75p each, Loud

Cash with order please, official orders welcome from schools etc., please add 30p
postage and packing. VAT inclusive. New catalogue at printers. Sorry for delay.

31, CHEAPSIDE, LIVERPOOL L2 2DY

od"kf

e
WO 5

. W5
. »F‘dﬂ""' d""“& . By

PCBs FOR PRACTICAL WIRELESS PROJECTS
NICADS. 'AA' size 95p, 'C’ 2AH £2.60p, D'
Jan. 79 Sandbank Metal Detector RO35 £3.81 SWITCHES. Min. toggles.
Mar. 79 Soundlite Converter WKO001 £6.63 1
15p, pu version 17p, MERCURY (TILT) SWITCH, 17x " 35p.
j:: :g l:Vlees',Be::: ;;u;f:s;;p w:g gg Eigg Nsl::lﬂl ;Bh SK}, ;'i;:::nuiﬂp;:n; d'llsp?:ys, c]:m. canfn. withv:;la sheet Efl .45:
June 80  Nimbus Base Station Adaptor WRO83  £2.80
Aug. B0 Model Railway Converter WRO85 £2.47
Sept. 80 Transceiver Power Unit WR095  £1.00 e
Sept. B0 Beginners 2 Meter Converter WADB34 £1.38 172 s 22irim with Gatlery £7.28p.
Feb. 81  PW Morse Tutor WRO81 £3.70
Feb. 81  Tape Slide Contraller Setof3  £7.50 + 87p PP,
Mar. 81 Active Antenna WAD784 £1.20 :
April 81 PW Helford 6V Stabiliser WAD804  £1.00 oML RN e R PN 0. 50 g
April 81 Boat Engine Hours Counter WAD788 £2.70
May 81  PW Stour WADB34 £2.90 12 volt buzzers 65p.
June 81 Car Audio Amp WADB4T £1.35
j::: g: gl.lot:'Cut-Uul Power Supply w:?gg 3 gl:g All 5.A.E.’s sent are being held until catalogue is ready.
July 81 Stour WR124 £4.40
July 81 Stour WAD8B30 £2.75
July 81 Stour WR125  £5.50
Aug. B1  Exe. Micro Wave Transceiver WR126  £3.90
Sept. 81 WR131 £2.50
Oct. 81  Sleep Timer WR122 £2.60
Oct. 81 Stour WR127 £3.80
Oct. 81 Stour WR128  £4.50
Det. 81 Stour WR129  £450
Dct. 81 Stour WR130  £450
Dec. 81 PW Winton Tuner WR134 £5.95
Dec. 81 PW Winton Tuner WR136  £4.50
Dec. 81 Crystal Calibrator WR135 £1.70
Full range of RS components available.
Please phone for quate.
Please note our new address:
C. BOWES ELECTRONICS LTD.,
28 Stockport Road, Cheadle, Cheshire
Tel: 061-491 1644 ext. 5.
PLEASE SEND CASH WITH ORDER.
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TITAN TRANSFORMERS
AND COMPONENTS

DEPT. PW, CENTRAL HALL CHAMBERS
DUNCOMBE STREET, GRIMSBY
SOUTH HUMBERSIDE DN327EG
Mail order. Prices include 15% V.A.T.
Send for our catalogue

Please allow 28 days for Delivery.

12/24¥ RANGE PRI 220/240V J0/60V RANGE PRI 120/220/240V
SEC: FTINIIITY SEC CASED AUTOTRANSFORMERS
o 12v ov 2y ov 24y 3?\!‘ ov ‘__ 26 Jov
TYPE AMPS PRICE P/P VOL{E £ 0 =0 240V LEAD IN 115V 2PN
282 03 015 170040 | TYPE _AMPS PRICE PP SAGE U
213 1050  2.65 0.87 PR
7121 277100 | 12 105 330143 | Typg VA PRICE P/P
& 3 Sagia43 | 128 21 6.36 1.43 £ p
68 315 346143 | 127 42 786173 | spw 20 6.60 0.87
8 525 606143 125 63 1178 1.90 | gaw B0  8.43 143
70 63 667143 123 84 1472220 [ 4w 150 10.86 1.73
108 84 803143 | 40 105 1710220 | gow 250 13.17 1.90
72 8:661.73 | 120 126 19.44235 | g7w 500 20.46 2.20
116 12 6 931190 | 121 16 8 2770265 | gaw 1000 30.24 2.55
17 16 B 11.46 205 | 122 20 10 3205400 | gsw 2000 54.83 500
116 200 13.69205 | '89 24 12 37.02500 | 73w 3000 78.67 6.50
187 30.15 1923 2.35
ggg gg gg gsg; ::gg 4B/96VRANGE PRI 120/220/240V
SEC: f“us‘“‘“ LINE ADJUSTMENT
15/30V RANGE PRI 220/240V R B S R
SEC: AUTOTRANSFORMERS
VOLTS AVAILABLE 3 3 16— s | TYPE (ames  pRicE PP
v v
TYPE l‘;ypag" PREFE PéP 430 105 469143 |0 200 210 220 230 240 250
11z 1050 28s1i0 |43 31 2314l
79 210 329110 | 433 53 1482320 | TYPE . VA PRICE PP
3 42 618143 | 437 g3 2008245 £
20 63 719173 | 435 105 2875365 | 415C 50  2.310.87
21 B4 852173 | 435 125 3616400 | 416C 100  3.46 0.87
51 105 10567190 | 237 158 3947400 | 417C 200 4.001.10
117 126  11.94205 sl 418F 350  6.26 1.43
88 168  16.14220 419F 500 6.74 1.73
83 20 10 1854235 AUTOTRANSFORMERS 420E 750 8.33 1.90
0 gg 12 m.g; ggg 421F 1000 11.64 2.05
1 15 23, 2 oV MEV 220V 240V
92 40 20 3321450 e
B5VA — 10KVA MAINS ISOLATORS [SAFLTY SCREEN )

25/50VRANGE PRIN20/220/240V

SEC:ﬂvm\r m' TYPE VA PH|I:CE PIP | emesoiasoineay sec sl PTOROORO0R),

v 2! E
VOLTS OUT § =i 26 —0 25 65 3.90 1,10 “Wl

TYPE AMPS PRICE P/P 64 80 4.82 1.10

25v § £ £ 4 150 6.21 1.43 TYPE VA PRICE P/P
102 1 050 3.291.43 69 250 7.54 1.43 £ £
103 210 4.09 1.43 53 350 9.73 1.90 149F 60 8.40 1.73
10 4 2 7.65 1.73 67 500 11.70 2.20 150F 100 8.71 1.73
105 6 3 9.09 1.80 83 750 13.51 2.05 151F 200 13.84 2.05
106 B4 12.24 1.90 B84 1000 18.31 2.35 152F 250 16.69 2.20
107 12 6 16.15 2.20 95 2KVA 34.36 5.00 153F 350 20.77 2.55
118 16 8 22.46 2.55 73 3 6474500 154F 500 26.03 265
119 20 10 27.05 255 57 5 97.85 6.50 155F 750 36.75 5.00
109 24 12 3244 450 | 101 10 179.05 10.00 | 156F 1000 47.42 6.00

British Code of Advertising Practice

Advertisements in this publication are required to conform to the British Code of
Advertising Practice. In respect of mail order advertisements where money is paid
in advance, the code requires advertisers to fulfil arders within 28 days. unless a
longer delivery period is stated. Where goods are returned undamaged within
seven days, the purchaser's money must be refunded. Please retain proof of
postage/despatch, as this may be needed.

Mail Order Protection Scheme

If you order goods from Mail Order advertisements in this magazine and pay by

post in advance of delivery, PRACTICAL WIRELESS will consider you for com-

pensation if the Advertiser should become insolvent or bankrupt, provided:

1) You have not received the goods or had your money returned; and

(2) You write to the Publisher of PRACTICAL WIRELESS summarising the situa-
tion not earlier than 28 days from the day you sent your order and not later
than two months from that day.

Please do not wait until the last moment to inform us. When you write, we will

tell you how to make your claim and what evidence of payment is required.

We guarantee to meet claims from readers made in accordance with the above

procedure as soon as possible after the Advertiser has been declared bankrupt or

insolvent.

This guarantee covers only advance payment sent in direct response to an

advertisement in this magazine not, for example payment made in response to

catalogues etc, received as a result of answering such advertisements. Classified

advertisements are excluded.

VIDEO TRANSMITTER BOARD

Ready built — Crystalled & Aligned — Video In —  Watt
RF out. — 13-:8V DC - One Compact Board
(110mm x 50mm) £54 +75p p&p

ATV UP CONVERTOR
Suitable for domestic TV £19.95 +50p p&p
Available soon — 2W and 10W 70cms linear
amplifiers.
Terms: Cash With Order. Please send a s.a.e. for
further details.

R. M. WEBB TELEVISION SERVICES
57 New Street, Burton-on-Trent
Tel: (0283) 65092.

Practical Wireless, February 1982

Books
for

radio
amateurs

RSGB Publications

A Guide to Amateur Radio (18th edn, paperback).......
A Guide to Amateur Radio (18th edn, hardback)
Amateur Radio Awards (2nd edn)
Amateur Radio Operating Manual (new 2nd edn)..
Amateur Radio Techniques (7th edn)...
OSCAR - Amateur Radio Satellites .... £4.50
Radio Amateurs’ Examination Manual (9th edn) (1982-85
syllabus)
Radio Communication Handbook (5th edn) Vol 1..
Radio Communication Handbook (5th edn) Vol 2..
RSGB Amateur Radio Call Book (/atest 1982 edn)
Test Equipment for the Radio Amateur (2nd edn)
Television Interference Manual (2nd edn) .....
VHF/UHF Manual (3rd edn)
World at their Fingertips
Logbooks
Amateur Radio Logbook
Mobile Logbook
Receiving Station Logbook
Wall maps
Great Circle DX Map
IARU QTH Locator Map of Europe
QOTH Locator Map of Western Europe

Other Publications

A Course in Radio Fundamentals (ARRL) ........cccecvn.
Active Filter Cookbook {Sams)
All About Cubical Quad Antennas (RPI)...
Amateur Television Handbook (BATC].....
Antenna Anthology (ARRL)
ARRL Electronics Data Book...
Beam Antenna Handbook (RPI)...

Beginner's Handbook of Amateur

Better Short Wave Reception (RPI)

Care & Feeding of Power Grid Tubes (Varian) ..
CMOS Cookbook (Sams)
Design of VMOS Circuits (Sams)
FM & Repeaters for the Radio Amateur (ARRL)..
Hints and Kinks for the Radio Amateur (ARRL) ...
How to Program and Interface Your 6800 (Sams).
IC Converter Cookbook (Sams)
Knowing your Oscilloscope (Sams} ..........
Microcomputer Primer (Sams)
Practical Antennas for the Radio Amateur
Radio Frequency Interference (ARRL)
RTTY the Easy Way (BARTG)
Shortwave Listeners Guide (Sams)

Single Sideband for the Radio Amateur (ARRL)..
Solid-state Basics (ARRL)
Solid-state Design for the Radio Amateur (ARRL)
The ARRL Antenna Book
The Cheap Video Cookbook (Sams).........ccceuven.
The Complete Handbook of Slow Scan TV (Tab)..
The 8080A Bugbook (Sams)
Understanding Amateur Radio (ARRL)
World Atlas (RACI)
80m DXing (CTI)
6809 Microcomputer Programming (Sams)
8085A Cookbook (Sams)

Prices include postage, packing and VAT where applicable. Postal
terms: cheques/POs with order (not stamps or book tokens). Goods
are obtainable (less P & P) at RSGB HQ, 10am-4pm, Monday — Friday.

The RSGB is the i 1] ety o] ing all UK radio
s and bership is open to all interested in the hobby,

luding li 8. The Society also publishes a pl range
of books, log books and maps for the radio amateur. Contact the
membership services section for more information about

amateur radio, the RSGB and its publications.

Radio Society of Great Britain
35 Doughty Street, London WCIN 2AE
Telephone 01-837 8688

www americanradiohistorv com
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H.A.C sHorT-wave
KITS

WORLD-WIDE RECEPTION

CONSTRUCT YOUR OWN

T-TWIN

TRANSISTOR RECEIVER

for use with headphones
or small speaker.

Students — this receiver is
ideal for your radio project.
Simple to construct —
sensitive selective.

£19.00

for the complete Kit.

All orders despatched within 7 days. Send
stamped and addressed envelope now for
free descriptive cataloguc of kits and
accessories.

SORRY, NO CATALOGUES WITHOUT SAE.

a“a H.A-c.‘!
SHORT-WAVE PRODUCTS

P.0. Box No. 16, 10 Windmill Lane
Lewes Road, East Grinstead, West
Sussex RH19 35Z.

HART KITS

WINTON TUNER

Complete designer approved kits (including pre-
aligned AM front end) will be available from us for
this excellent design. Phone or write for your free
copy of lists.

WINTON AMPLIFIER

We have taken over the supply of kits for this high
performance ‘PW° design. Size and appearance
match above tuner. Reprints of all articles describ-
ing design 85p VAT and post free.

VFL 910 VERTICAL FRONT LOADING
CASSETTE DECK

Very high quality cassette mechanism as used in
our Linsley Hood cassette recorder kit. Wow and
flutter .09%. Memory counter. Sendust alloy head.
12V DC. Frequency generating feedback servo
motor. Oil damped eject. £31.99 + VAT.

SF925 FRONT LOADING SOLENOiD
CONTROL CASSETTE DECK

Having full solenoid control of all functions this
deck has numerous uses, most obvious is
microcomputer drive, particularly since there is a
facility to read the tape in the fast modes. Deck is
full hi fi quality and is fitted with memory counter,
Hall IC for auto stop and stereo R/P head. Price only
£38.90 + VAT.

HART TRIPLE E PURPOSE TEST CASSETTE
TC1

Sets up tape speed, head azimuth and VU level all
without test instruments. Fantastic value at only
£2.70 - VAT,

CASSETTE HEADS

We hold large stocks of cassette heads ranging
from mono to 4 track for domestic and industrial
use including the fabulous HS16 sendust alloy
super head at £8.20 + VAT. Remember your tape
machine is only as goed as its head. A worn head
will lose the high frequency information on the tape
and a very worn head will chew up the tape as well.
Full technical spec of all heads is in our lists.

Write or phone for your copy of our free lists.

HART ELECTRONIC KITS LTD
Penylan Mill,
Oswestry, Shropshire SY10 9AF.
Tel: 0691 2894
Telex: 35661 HARTEL G.

AH. Supplies a i
A.JH. Electronics 10
Aero & General & o i 86
Allweld Engineering ” 78
Amateur Electronics 85
Amateur Radio Exchange... .. 4B
Ambit International v B 7 12
Amcomm Services . 67
Anglia Components i 92
Antex Electronics. . 4 Cover Il
Auto Marlne Develnpmenl Compan',r 74
Bi-Pak » T 10&11
Birkett, J. ... 96
Black Star. = i 13
Bowes, C. 92
Bredhurst Electronics A “Coverll
British National Radio & Electronics

School ... o~ 13486
Brookes . : 5 A 86
Bull, J. . e 15
C.H.J. . - s 96
C.Q. Centre e e 77
C.R. Supply ; o i F 0
Cambridge Kits - . 92
C.Carana ... : i i 91
Catronics .. . 27
Chordgate i B by 89
Colomor Electronics Ltd 10
Datong o o 74
E.D.A. A5E 3 : 87
Electrovalue i : 15
Electronic Mail Order Ltd. 14
G.T. Technical Information Ser\nce 91
Garex Electronics 63
Gemini Communications .. 5 ; 63
Greens Telecom . - 8
G2 Dym Aerials & Projects . P& a0
H.A.C. Shortwave - " , 95
Hart Electronics ... i 52 e 95
Heathkit ... xa 13
Henry's Radio i & 14
I.C.S. Intertext £ 89,92
LLP. = = . 74
Intel 2 =2 i 12
Lee Electronics . ’ 81
Leeds Amateur Radio W 18
Lexton, Harvey N as 73
London Electronics Ccllege & b

INDEX TO ADVERTISERS

Lowe  Electronics.. ; il ... 38&2
M & B Radio : 68
M. H. Electronics - - 92
Maplin Electronic Supplies Cover IV
Marco Trading . -
Microwave Modules o i 28
Modular Electronics 5 84
Monolith Electronics . s

Munro, W... T 89
Myers Electronics e . 68
Neosid ; 8
Northern Communications o vy 78
O’ Neil, D.

P.C. Electronics . - - ' 90
P.M. Components Ltd. 14
P.R. Golledge Electronics = 20
Packer Communications i o . 77
Partridge ) i 63
Photo Acoustics Ltd, . . . 38
Powell, T. . 7l LS 14
Progressive Radio . .t : 92
R.S.T. Valve Mail Order 86
Radio Component Specialists 95
Radio Shack f 68
Radio Society of Great Britain & : a3
Sandwell Plant Ltd, i " : 92
S.E.M. 84
Sinclair Research Lid. 82,83
Sota 27
South Midlands Communications Ltd. 16,17
Stephens-James Ltd. . 78
Tandy Corporation (U¥; Ltd. - . 9
Technomatic  Ltd.... i £ 96
Telecom : 3 . .
Tempus T T £ 84
Thanet Electronics - . 4,527
The Scientific Wire Co. i 92
Titan Transformers . .. 8,93
Waters & Stanton i KE R
Watford Electronics , 94
Webb, R.M. = 7 93
Williams A.R. 1Secunty Aids) ; : 12
Wilmslow Audio . ~1 K 89
Wood & Douglas ... ; ; S 77
The Vintage Wireless Co... . . 90
Zycomm Electronics 2 i . a7

Post £2

FAMOUS LOUDSPEAKERS

model size watts ohms price
Seas Twaeeter 4in 50 8 £9.50
Goodmans  Twestar 3in 25 B8 £4.00
Audax Tweeter 4in 30 8 £6.50
Seas Mid-Range 4in 50 8 £7.50
Seas Mid-Range 5in 80 B £12.00
Seas Mid-Range  4in 100 ] £12.50
Audax Woofer 10in B0 8 £12.00
Audax Woofar Bin 40 8 £14.00
Rigonda Full-Range  10in 15 8 £6.00
Goodmans  Audiom 12PG 60 8 £20.00
Goodmans D12 12in 30 B/16 £27.50
Goodmans  Audiom 12P 50 16 £20.00
EMI 450 13-8 10 am £9.50
EMI Bass 13«8 20 15 £12.50

BATTERY ELIMINATOR MAINS to 9 VOLT DC

Stabilised output, 9 volt 400 m.a. UK made with
terminals. Overload cut out. 5 « 34 «2%in. Transformer
Rectifier Unit. Suitable Radios. Cassettes, £4.50.

BAKER LOUDSPEAKERS

Madal Ohms Inch Watts Type Price Post
Major 4816 12 30 Hi-Fi £14 £2
Deluxe Mk 1l 8 12 15 £14 £2
Superb 8,16 12 30 £24 £2
Auditorium 816 12 45 £22 £2
Auditorium 8, 16 15 60 £34 £2
Group 45 4,816 12 45 £14 £2
Group 75 4,816 12 75 £22 £2
Group 100 B. 16 12 100 £24 £2
Group 100 B8 16 15 100 £32 £2
Disco 100 B.16 12 100 Disco  £24 £2
Disco 100 B.16 15 100 Disco  £34 £2

EMI MINI MODULE KIT 3-way
Loudspeaker System, EMI 5in
Bass, 5in Middle, 3in Tweeter,
with 3-way Crossover and Ready
Cut Baffle. 15 x Blin.

Full assembly instructions.
Response = 60 to 20,000 cps
12 watt RMS. 8 ohm. £10 ea.
£18 -50 pair. Postage £1-50.

R.C.S. LOUDSPEAKER BARGAINS
3 ohm, din. Sin. 6« 4in. 7x4in. £1.50; 8x5in, S*In £3; Bin. £3.50.
B ohm, 2in, 2in. 3in. 5in, £1.50; 3m E4 50 Qin. £5; 12in. £6.
15 ohm, 34in. 5 «3in, Bx4in, 7« din. £
25 ohm, 3in. 5+ 3in. 7« din. £1.50; 1200hm 3in. dia. £1.50.

LOW VOLTAGE ELECTROLYTICS

.2, 4,5, 8, 16, 25, 30, 50, 100, 200rnF 15V 10p.
So0mF 13y tsp, 25V 20p; 50V 30
1000mF 12V 20p; 25V 35p; 50V sop. 1200mF/76Y 80p.
2500mE &Y 25p; 25V 42p; 30V 60p; 2000mF/100V £1.20.
2500mF 50V 70p; 3000mF 25V 50p; S0V 65p.
3300mF 63V £1.20; 4700mF 63V £1-20; 2700mF/76V £1.
4700mF 40V 85p; 1000 mF 100V £1; 5600mF 76V £1.75,

HIGH VOLTAGE ELECTROLYTICS

B/a50V 45p 3 B/450V 75p 50.50/300v 50p
16/350V 45p +16/450V  7Sp 32.32432/325V 75p
32/350v ‘J'Sp 20 20/450V  75p 100+100/275V 65p
50/350V B0, 32/350v 50 150+ 20()\"‘2?5\1" 70p
E0/500VET. 21 32 321"500\" £1.80 220/450" 95p
MANY OTHER ELECTROLYTICS IN STOCK
TRIMMERS 10pF, 30pF, EﬂpF Sp. 100pF, 150pF, 15p.
CONDENSERS VﬁR!OUS InF 1w O 01mF. 3p.
PAPER 350V-0.1 Tp: 05 |3p 1mF 150V 20p; 2mF 150V 20p
400V-0-001 to 0-05 5p; 0-1 15p; 0-25 25p; 0-47 35p.
MICRO SWITCH SINGLE POLE CHANGEOVER 309
SUB-MIN MICRO SWITCH, 30p. Single pole change over.
TWIN GANGS 120pF 50p; 500pF £1.
GEARED TWIN GANGS 25pF 95p; 355pF Ei
365 - 365 . 25 . 25pF £1. Single Gang S00pF £
NEON PANEL INDICATORS 250V, Red 1} - IQE
ILLUMINATED ROCKER SWITCH. Single pole. ‘Red B5p.
RESISTORS. 100 10 10M. W, 1W, 20% 2p; 2W, 10p.
HIGH STABILITY. W 2% 10 ohms to 1 meg., Sp
Ditto 5%. Preferred values 10 ohms to 10 meg..
WIRE-WOUND RESISTORS 5 watt, 10 wart, 15w.at120n‘
CASSETTE MOTOR. 6 volt £1-00.
CASSETTEMECHANISM, 6vor 12v Stereo Head £5.

BLANK ALUMINIUM CHASSIS. 6 ~ 4-£1.45; B » 6-£€1.

10 «7-£2.30; 12 «B-£2.60; 14 -9-£3.00; 16 xﬁ-ﬁ!ﬁﬂ‘
16 x 10—23 20. &IIE in. duamlaswq

ANGLEALILG « in. 18 swg. 25p.

AI.IJMINIIJM P. N LS,-18 swg. 6 x 4-45p; B x B-7
16-37Ep,lox?95,\ fo."IiD 12 x 5-75;
16 « 6-£1.10; 14 « 5-£1.4 12-12—£1W16x10-£175

BLACK PLASTIC construction box with brushed aluminium
facia size 6§ - 4] - 2* £1.50. Many other sizes.

BRIDGE RECTIFIER 200V PIV § amp 50p. 2 amp £1.00.

4 amp £1.50. 8 amp £2.50. DIDDES 1a, 10p; 3a, 30p.
TOGGLE SWITCHES 5P 30p. DPST 40p. DPDT 50p.
MINIATURE TOGGLES SP. 40p; DPDT, 60p.

BSR 172 BUDGET SINGLE PLAYER ideal for disco or
small three-speed Hi-Fi system with stereo cartridge £20
cueing device and bias compensator.  Post £2

BSRSTEREO CARTRIDGES 5C7 £2;5C12 £3.
Sonotone 9TA-£2.50; 9TA-HC £3.50; V100 Magnetic £7.

MAINS TRANSFORMERS
5-8-10-16V. famp £2.50 80p 17-0-17V2amps £4.50 £2
6V famp £2.00 £1 18V 6aTwice £11.00£2
6-0-6V.1yamps £3.50 £1 20\! 1amp £3.00£1
9V 250ma £1.50 Bﬂp 20-0- 20\" 1amp £3.50¢£1
v 3am £3.50 £1 20/40/60V1amp £4.00£2
9-0-9V 50ma £1.50 Ecp 25-0-25V2amps  £4.50(1
10-0-10V 2 amps  £3.00 £1 28V 1 amp twice £5.00£2
10-30-40V 2 amps £3.50 €1 30V 1{amp £3.50¢£1
12V 100ma £2.00 30:1 30\.!' Sampand
12V 3 amps £3.50 £ 17-0-17V2a £4.50£2
12-0-12v.2 a £3.50 35V 2amps £4.00(1
15-0-15V2amps £3.76 £1
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7416 25p P | CA3019 80p P Y70 18p | BUX8O £6 TIP54 160 4 1
7417 2sp| 017 50| cazpas 70p | RC4136 700 BEVIS2 335 | E510. “Bop | Tipiz0 1305 | 2N3704/3 125 | 3Nzo:1 110p 104 300V 2008
7420 17p| 4020 60p | ca3048 225p | RCA15 200p | BD131/2 S50p | MJ2501 225p TIP122  130p | 2ZN3706/7 14p | 3N204 120p 25A 400V 400p
7421 30p| 4922 70p|Ca30sa  300p | S5668 260p| BD135/6 64p | MJ2955 90p | TIP142 130p N3708/9_12p 029 60p ZENERS
7825  28p|. 4023 28p | ca3080E 72p | SAD1024A 1250p | 80139 gg: Ay g% 22059 Tiei47 130n N3773 300p | 4036172 75p 3 7v-33v
7427 25p| 4024 408 | cag086 asp | SFF96364  BOOP| Bo1as  60p | MUE29SS 1000 | TiPaoss 70 | 3N3a20 S0m | 40408 1008 omW e
7430 15p 0p | CA3089E  225p P| BD232 95p | MUE30S5 70p | TISe3  30p | 2N3B23 70p | 40410 100p W 15p
7432 26p| 4026 130p | cazogoaq  375p | SN76477  17Sp| BD233  75p | MPF102  4Sp ZTX108  12p N3BEE 90p | 40411 300p TRIACS
7437 27p| 4027  32p|(a3j30e  sop |SPBSIS  750p| BO235  BSp | MPFI0/4 40p | ZTX300 13p | 2N3302 F00p | 40534 120p PLASTIC
7441 70p| 4029 75p | cA3140E s0p | 47205 250p Dﬁﬂ 70p mPHOS 40p ZTX500 15p 2N3903/4 18p 40595 20p A 4
7a424  36n| 4030 40| Ca3ygoe  o0p |TA7120  200p | BO237 2o (Migod Sow | luimia 0w | ZNRSOL 20w | A084. iooe BA 400V 70p
7445  eop| 9032 1258 | ca3ig1E  140p [ TA7204  250p| gFogap  35p | MPSAI3 500 | Thuanp 758 | 3Navassa g:ﬁ-: 37 0 §a 200V 755
jai7a  asg| 4034 160p | Ca3igoe  asop | TA7222 200p | BF2568 70p | MPSA20 50p | VNEG 80p N4125/6 27p moues 8A 500V ;sg
7448 a4sp| 4040 60p | Ca3igge  300p | TA7310 200p| BF257/8 32p | MPSA42 50p | VNIDKM 60p N4401/3 27p Y127 12p 12A 400V 85p
454 4042 55p TAABZ21 275p | BF259 36p MPSA43 50p 2NB97 25p N4427  90p BYX36 300 124 500V 105
7454 17p CA3240E  120p BFR3  25p | MPSASG 32 as .
7472 20| 9043 60p|(Ca32g0G  200p | TBAB4IBX1 300p | Brodn 26D | Mpsa70 50p NooeA 300 | 2Neoar oob e 16A 40c¥ 1100
7473 30p| 4046 B0p | paci408-8 200p | TBABS! 200p | gFrR79 zss MPSUDB a:t'; N708  30p | 2 :535; 3;9 gigt?:m 3" ; nm1
7474 20p| %047 758 |yaiiss  270p | [BAB0O 90p | BFRE0/1 25p | MPSUO7 60p N918  45p N3172  27p ABS 9 26000, 1308
7475 38p 4049 30p | |cL7106 850p | TBABI0 100p | BFX23 40p MPSU45 90p N30 18p N5191  90p 0A200 8p THYRISTORS
4050 30p TBAB20 sop| BFX30  34p | MPSUSS 78p N1131/2 36p N5194 90p | OA202  10p 3A
7476 30p ICLB038  300p 8FX84/5 40p | TIP29A 40 2N1613 SABOOV A
Jigaa agp| 2051  60p|icwzsss sop |13A950  300p( BEXZYS 308 | TEESR 220 | JNISI) 23p | 3Nisss ese iNots  7h 12A 400V 160p
7485 9op| 4052  BOp | cyi20 apop | TC2108 £10| grxas  30p | TIP30A  48p N2102 70p | 2NB5401 60p | 1N4148  4p 16A 100V 180p
7486  22p| 4053 60p | c7130  aoop |TCA210  350p| BFXB9 180p | TIP3OC 6O0p | 2N2160 350p | 2N5457/8 40p | 1N40O1/2 Sp 164 400V 180p
4 4059  500p | | Faq TCA220 350p | BFYS0  30p | TIP31A  BBp | 2N2219A 30p N5459 1N4003/4 6 BT106 110p
74904  25p LF347 180p 40p P
74924  30p| 4060  90p | (35, asp | TCA940 176p 2N5460 60p | 1N40O5  6p g‘lgg‘%l 45p
7493A  30p| 4065  35p | (F3g3 1005 | TOA100¢A 300p | OPTO-ELECTRONICS 2N5485 4dp | 1N400&/77 7 1C44 ;’g:
7435A  S0p| 4067  400p | (£356p g5, | TOAT008  320p N5875 250p | 1N5401/3 14p 203525 130
P P 2N5777 45, onpeo 120, NB027 48p | 1N5404/7 19p
7498 45p | 4068 18p | (F3s57 120p | TDA1010  226p | 2000 1m= oRPe 1209 NE052 300p | 15920 9p N4444 140p
74100 85p| 4089 20m | aoc a25p | TDA1022 600 | Orois  120h oarel i Nsg60 33
72107 27p| 4070 20p | (m3p1aA 27p | TDAI024  120p| (oo = o TORS Vois |-
74121 30p| 4071 20 | 3 75p | TDA10348  250p |y p74 ~ 130p  TILITI 90p FED PLASTIC 0T
74122 asp| 4076 80P | w318 200p | TDA1170  300p | mCT26  100p  TIL112 a0p [ 1a byt v MOUNTING
74123 48p| 4077 40p | 319 225p | TDA2002V  326p | MCS2400 190p  TIL113 90p | 5V 1A 7805 50p 7905 S5S5p RELAY
74125 4o0p| 4078 20p | | pma3za a5p | TDA2020  320p La74 240p  TIL11E 90p | 12v 1A 7812 50p 7912  55p BV DCe
74126 40p| 9081 20 | [m33sz  1a0p | TLO71/8! a5p | LEDS 0.2" 15V 1A 7815 55p 73915  60p SPDT 24 24V
74128 aop| %093 40p | m33g g5p | JL072/82  75p | 0.125° TIL220Red  15p | 18V 1A 7818 55p 7918  60p | COMPONENTS
74122 4sp| 4098 90p | 'm3ag 75p | TLO74 130p | TIL32 Shp a2z or i 2;5 }aﬁ)mﬁ 33535 s; ;3335 ggp iy ;.%V?gfg:‘w
Ja1as  32n| %088 90p [ (u3sep 75p | TLO84 110p | TIL209fed 13p L1228 Yo 227 | 12v 100mA 78L12 Job o093 Sep|icrisn, £4.00| BFO
74181 esp| 40106 S0P | 377 175p | TLO94 200p | T|(212Ye 1Bp LEDs( G 300 15V 100mA 78L15 30p 79L15 70p | TA7204 £2.50 | 12V DC Cail
74145 70p | 4503 50p | | si380 75p | TL170 60p | TIL216Aed 18p  NSB588 670p TA7205 £2.00 | DPDT 5A 24y
4507 40p TL430C 70p TIL31Y 600p | OTHER REGULATORS TA7120 £2.00 | DC/240V AC
74147 100p | LON,  gsp | [M3BTAN 1BOp | 8170 170p | DISPLAYS TI312/3 110p TA7222 £2.00 200p
a1 P "
Jilie IoPlisi1  50m|iMass  aey |UA2280  Joop| 307 3o0e TLALY2  13m|IMIOKIASY  333mT8NGSKc Sa0p |2SC1306 £1.80
1518 s0p P | oneits 320 40p p 5p 7BHOSKC 550p |2SC1306 £1.50 | LOUD-
741514 4Sp LM387 120p P | DL707 Red140p  7750/60 200p [ LM317T 1A Adj  200p 78MGT2C 140p | 2SC1307 £1.50 | SPEAKERS
74153 asp| 4520 70p | (m3gg 95p | UDN6184  320p | FND357 120p  DRIVERS LM337T p 78GUIC 2 25C1957 £0.90 | Size
74154 70p| 4528 75p | (m393 100p | ULN2003  100p | FNDS 90p 9368 250p | LM323K 34 5V 500[1 79GUIC_ 225p [25C1969 £1.95) 21" 64R  B8Op
Ja157  sop| 4534  500p | (vi3oa 300 | UPCS75  400p FNDS07  90p 9370 300p LM?23 150mA Adj 79HGKC 700p | 25C2028 £1.20 [ 21"8R  BOp
e el dee | el s miEed® WM ERINECTTUERUEL EPRSSiERN R
74160  6op | 4553 2999 [ (710 sop | UPC1156H  300p » . e - i P
74161  @op | 4560 180p | (7 350p | XA2206  300p
74162 60| 4572  30p a3 Joob |xraz07  a00p * ADD SOUND TO YOUR ZX 80/81 *
74163  60p| 4584  50p | (pm741 18p | XR2211 600p * ZX80/81 USER PORT *
74164  85p LM747 70p |XR2215  675p {As published in Oct/Nov 81 PCW)
74165 60p ;i%g;';snga LM748 35p EPN“::;C zggp Port module plusg directly into ZX80 or ZX81 to provide B input and 8 output lines. These allow input of data from
74166 70p 740026 €6 LM2917 200p ZN423E lsl:l: swilches, phutn_calls. joy-sticks, etc, and Iconlrol of up to 8 relays. Alsa 7-segment LED displays of LED lamps may
74170 160p 7ac928 €5 LM3302 140p ZNA24E 135 be used and solid-state buzzers may be directly connected 1o the port. Variable tone audio output may be produced.
74172 300p [ 7SCS2E LM3900 6sp | ZNIZ0E g Ready built & tested £14.95 + P&P 70p + VAT,
;::;g ;gz £1.50 t:gg(\l? 13:: Z;\ldz?E st: (For ZXB1 owners, we provide an extender card to accept the RAM pack so no need for an_ expensive
74180 70m| ZN1040E €7 | (\i3a1s  210p [ZN1034E  200p motherbonrd], Reprints of PW arcies 75 « SAE
74181 70p | /CM7217 £19 | 143915 225p | TRANSISTORS 164 400V 180p
74132 70p LM3916  225p | AD161/2 45p - -
74193 70p LM13600 125p | BC107/8 11p For our detailed price list see ETW, PE, WW or send SAE
74196 B0p MS51513L  300p | BC109 11p
74197  60p M51516L  500p gg”;, ng
74221 7Sp MB3712  250p | piiag “,g I Add 40p for P&P
74283 75p MC1310P  150p | BC157/8 10p - & VAT at 15%
74284 200p MC1458 40, 159 11
74285 200p MC1495L 350: 8cigac 12p | MAILORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Govt., colleges etc.
74365  SSp MC1496 rop | G172, 120 SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 orders walcama
e o» st ;gg: BCI79  18p (Tel: 01-452 1500, 01-450 6597. Telex: 922 800) becrbestrision i
74368 585p Mesosoe: Jaoy | -BEiazs: 1w 305, EDGEWARE ROAD, LONDON W2 Tel: 01-723 0233
A random selection from our large range. L Lists Enclosed with First Order. J B I R K E I I
ELECTROLYTICS Red Lead. {Volta sswckau ov) -
1.0/50 6p. 22/40 8p. 4.7/35 bp. 1050 6 éch: : Jﬁf?ﬂﬂ 6p. 100/40 9p. 220/10 7p. (Partners: J. H. Birkett, J. L. Birkett)
P mpﬂgt e Egné' TORS (Asi eag Radio Component Suppliers
a D E&A;:gonxa? :sun. F%Iégﬁ;?’n 25 The Strait, Lincoln. LN2 1JF
gnz IATURE uuoi CERAMIC mii‘c"és 5 (80Y & 80V Discs aiso socked) T°"’Ph°“° 20767
T A Biahl o m— Loz CRYSTAL FULTERB O Dot SR et 0y
MIN
?uuu%ooﬂﬁgcs ?:m 20; 18QR3 90, 220700, 270350 10 ATIVEED W 47 e TRW URE POWER J::ns:smn 13:(1)051\;‘1; 12 Volt, 2 Watt, with data - £2.50.
1 . X BAND GUN S with data each
273’&4'%5&‘, 03’315K§.V,,'° m‘,g%{ﬁ;; L"’;':,IEB““" 500/18KV 26p. 1000/1KV Bp. LOW PROFILE PCB 12 VOLT RELAYS SPCO. For Aerial Switching - 60p.
caractioRt vy L VAL SAILMOSFEIS LKE 40678 S84k soown 20
MHz p, 2N z P.
ﬁ"ﬁa’}'ﬂﬁo W EEAD ¢ sp. Polustai 4p- Eobicatonata 10y PRE-SET BUTTERFLY VARIABLES 25 25p! - 50p, 38 - 38p - 60p.
.1/35, .22/35, .33/35, ‘“"32?{ 68/35..1/35 10p. 2.2/16, 3.3/16, 4.7/16 12p. 4.7/35, 6.8/25 \2-'5&0“';5‘:558'50»'2507?50 IR L 85p, 125.125pf - BSp,
38}68}'35 18p. 10/16, 22/6.3 18p. 22/10 20p. 22/16 26p. 33/10, 47/6 26p. 47/16 40p. 50 ASSORTED BC107-8-9 METAL TRANSISTORS untested for 60p.
100/16 65p. (Also other values on lists),
MisCELLAREGUS EﬁS&'ﬁé‘g‘ 'iu&Egn??-r?gﬂm%'mg%%Ts 300 ohm « 50p, 1000 ohm - 50p.
= = " . il 5 ohm P, ol
AN A Juli2204 Malos Pliar ITT 400 15K Eetiad Siticon Diorte TANTALUM BEAD CAPACITORS .1ul 35v.w. 330t 35w, 2.2uf 35w, 4.7ul 16v.w
FLAMEPROOF CERAMIC WIRE WOUND RESISTORS 4 7ul 35v.w, 6.8uf 35v.w., 10uf 1 w all 10p each, 15uf 25v.w. - 15p, 22ul 25v.w. - 25p,
4.7 ohm 7w 12p. 120 ohm 3w Bp etc. 330l 10v.w. - 25p, 47uf 10v.w, - |j 100uf 20v.w. - 40p.
o THERE 18 A FURTHER REDUCTION FOR QUARTITIES OF 10 OFF. SEE LIETS, %‘;ﬁfg’fg,‘gsgg‘gsﬂ%ﬁ;’s MTER S0 MMz L0,
o5t 8 ackir o Post paid on orders gver £6.00. Send or telephone for Y .
lists. Please add :5% VAT. Callers by appointment only. Goods by return, 23 WAY MOTORISED STI-:} SWITEM S00Volt n,C.GCZ.SD.
wase add 30p for post and packing.
4 Station mﬁd%? :E.ﬂ'g:f 01-440 8959. Ordars over £3 post frea.

Published on approximately the Tth of each month by 1PC Magazines Limited, Westover House, West Quay Hoad. POOLE. Dorset BH1S 1JG. Printed in England by Chapel River Press, Andover, Hants. Sole Agemts
for Australia and New Zealand - Gordon and Gotch (Asia) Ltd.: South Africa — Central News Agency Ltd. Subscriptions INLAND and OVERSEAS £13-00 payable to IPC Services, Oakfleld House, Perrymount
Road. Haywards Heath, Sussex. PRACTICAL W IRELESS is sold subject to the following conditions, namely that it shall not, without the written consent of the Publishers ﬂrst h:wng been given, be lent, resold. hired out

or otherwise disposed of by way of Trade at more than the recommended selling price shown on the cover, and that it shall not be lent, resold, hired out or

unautharised cover by way of Trade or affixed to or as pan of any publication or advertising, literary or piclorial matter whatsocver.
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YOURE LOOKING AT

31 ANTEX
SOLDERING IRONS!

The secret is in the range of bits for each
model, from 19mm down to O0.5mm! No
screws to seize up — push-on bits which
cover the elements to save time and energy.

The new range of Antex irons come
with or without safety plugs fitted.
They are tougher than ever, and about
twice as efficient as conventional
designs.

Specify low wattage, low leakage
Antex Irons now.

- -

”~

s LY

I' Our products are widely distributed by \\
1 wholesalers and retailers throughout the ANTEX (Electronics) Ltd. :
1 UK. Please try your local dealer. Made in England Mayflower House, Plymouth, Devon. H
1 Please send literature and price list to: Tel: (0752) 66737718 Telex: 45296 :
' 1
! [
H BTN = 5z uvatis o oo o o e oA S A o B oo DU EIPBSE e acmcusio 3 o 5 57570 35, S AT i
! ]
) Telephons o=« s vsivssmanuie :
1 wwWw americanradiohistory com L]
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For personal service visit one of our stores.
QOur new store at Hammersmith is conveniently situated near the end
of the M4 and the North and South Circular Roads.
There is excellent street parking on meters a few steps away and
Hammersmith Underground Station is nearby. Call in and see us soon.

. 0990
q ® inouw ®
CATALOGUE @

320 big pages packed with ]
data and pictures of
E over 5,500 items .

®ece®
Over 100,000 copies sold already! s Same day service on in-stock lines
Don't miss out on your copy. s Very large percentage of our stock lines in stock
On sale now in all branches 5 All prices include VAT

| | WH Smith F;?l price £1. 3 Large range of all the most useful components
In case of difficulty check the coupon below. s First class reply paid envelope with every order

sx Quality components—no rejects—no re-marks

= s Competitive prices
l.'!akg.lt easy. LR 2 Your money is safe with a reputable company
H 0 ; . stock, quality and security it mak
. "\\% %\-\“'Q,Q. ® Wlth nﬁ]@pm"n sennEsrelzcliws?rr\‘:;rceett?ita?lcevgru(aoIn:aakg %%%myzuis

first choice tor components every time!

s
@ %Q\\“ \,-a\ua\gq‘a Gf.
‘“\ 31\(\% Q\\s"a e
. N(\'qu CB(D\-\\ el ) .
® Q(\\‘IJE(' Ca‘ét:e o @

r-----------------l
Post this coupon now.

L0

. . - l Please send me a copy of your 320 page catalogue. | enclose £1.25 l

. . . Eﬂs\,lr to build .. .. l (incl. 25p p&p). 11 | am not completely satisfied | may return the
selling for up to £1.000 l catalogue to you and have my money refunded. If you live oulside the I

. K. ] | tional R ;
Send for our new book giving l 1.K. send £1.68 or 12 International Reply Coupons I
full construction details. Order as XH55K. : goreme— - ]
Price £2.50 inclusive. =% B Addess fi
I_ e PW/2/82

Innhﬂ\er)L"" \ eeecrronic supues . IR ————L L

All mail to:  P.0. Box 3, Rayleigh, Essex SS6 8LR.  Tel: Southend (0702) 554155  Sales: (0702) 552911

WWW americanradiohistorv com
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