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MULTIMODES - MULTICHOICE 

VAESU FT 480R 

£359, inc. VAT & 
CARRIAGE 

TRIO TR9000 

£345, inc. VAT & 
CARRIAGE 

ICOM IC 260E 

£339, inc. VAT & 
CARRIAGE 

FDK MULTI 750E 

£299, inc. VAT & 
CARRIAGE 

Ii.F. TRANSCEIVERS 
TRIO TS120V 
TRIOTSI 20S 
TRIO TS520SE 
YAESU FT707 
YAESU FTIOIZ 
YAESU FTIOIZD 
TRtO TS 180S (with DFC) 
YAESU FTI07M 
2.M. MOBILES 
FDK 700EX 
STA NDARD C8800 
ICOM IC2S5E 
TR IOTR 7800 
HANDHELDS 
FDK PALM 11 
YAESU FT2021 
FDK PALMSIZER 
tCOM IC2E 
FDK PALM IV 
AOR AR240A 
TRIOTR2300 
YAESU FT207R 
TRIOTR2400 
2.M. MULTIMODES 
FDK MULTI 750E 
!COM IC260E 
TRIO TR9000 
YAESU FT480 
\COM IC2S lE 

TRY OUR R 

£347.00 
£432.00 
£437.00 
£500.00 
£488.00 
£569.00 
£679.00 
£690.00 

£199.00 
£250.00 
£255.00 
£265.00 

£99.00 
£99.00 

£149.00 
£159.00 
{I59.00 
£165.00 
£166.00 
£199.00 
£210.00 

£299.00 
£339.00 
£345 .00 
£359.00 
£479.00 

\\.OROE 
MA SERVICE 

H.F. 
LOWE SRX.10 
YAESU FRG7 
TR IO R 1000 
YAESU FRG7000 
2.M.F.M. 
SEARCH 9 
A.O .R. AR22 
FDK TM56B 
BEARCAT 220FB 

RECEIVERS 

MARINE V.H.F. 
SEARCH 9 
S.R. II (+ scan) 
FDK T r.. l .:' flR 
BEARCAT 220FB 
AIR BAND 
WALTHAM Wl44 
R517 
API2 
BEA RCAT 220FB 

"SAFETY" 
KEEP BOTH HANDS ON THE WHEel 

£158.00 
£199.00 
£298.00 
£299.00 

£45.00 
£83.00 
£75.00 

£258.00 

£45 .00 
£59.00 
£75 .00 

£258.00 

£29.95 
£49.95 

£120.00 
£258.00 

USING THE LATEST IN MOBilE MICROPHONES 
These consist of a high qualit y condensor microphone used in 
conjunction with an F.E.T . preamplifier with approx. 12dB gai n. 
Fix the boom microphone to a conHnient point such as the sun 
visor. Posit ion the amplifier and T X/RX switch on the ge ar 
lever. Connect the mic plug and power lead and liS read y fo r 
use. 
MM202S 00.95 inc. VAT (carriage SOp) 
M - I kaJ hand £28.00 inc. VAT (carriage SOp) 

t IlIICOMI 
le 2E £159 

inc. VAT & CARRIAGE 
• Fully synthesized - covering 144- 145.995 in 

5KHz steps. 
• 1.5W powc r output with 9V battery as 

supplied. 
• Optional 6V or 12V packs for lower or 

higher power. 
• BNC a nten na output socket for helical or 

extern al antenn a. 
• Weight - o nly 450 grams. with supplied 

battery pack and heli cal. 
• Send/ batterv indicato r - indicates transm it 

ullliltim e for battery recharge. 
• Duplex/ Simplex switch - Hi/ Low power 

switch . 
• Optio nal extcrnal speaker microphone 

avai lable now. 
• Full 12 months guarantee for a ll rigs bought 

from Brcdhurst Electronic s. 

ACCESSORIES 
KEYERS HK 707lUp/down) 
KEYERS HK 70.$ (Sqeczc) 
KE YERS EK 150 (Semi/full" au to wi th 

moni tor) 240Vl1 2V . 
HELICAL BNC - 2 metres 
H ELICAL PL259 - 2 metres 
DUMMY LOAD DL20 
DUMMY LOAD T80 
DUMMY LOAD TlOO 
DUMMY LO AD T1 50 
DUM MY LOAD T200 
MOBILE SP[,\K ERS Y..\ ESU R ohm f,W 
POWER SU PPLIES 13.8\' 4A 
POWER SU PPLIES I.1 .BV 6A 
POWER SUPP LIES 13. 8V 25;\ 
MICROPHONES. ADO N IS desk compressor 
MICRO PHO N ES. A DO N IS 3 output 

desk compre sso r 
YD I4 8 dua l imp. 

WORLD CLOCK QTR24D (Quam) 
LOW PASS FILTERS TRIO LF30A 
LOW PASS FII.TER YAESU FF50 lDX 
LISTENERS .\.T. U. MI ZU HO KX2 
AUDIO PROCESSOR MIZUHO AP·MI 
DIP METER TRIO DM·BOO 
WAVE METER FXI 
SWR25 
SWRI IO 
SWR CN62012M) 
SWR CN630 POcm) 
7 MH z TRAPS 
FERR IT E RI NGS 2 OFF 

Price Carriaae 
£ 10.50 (£0.50) 
£14.50 (£0.50) 

£74.00(-) 
£4.50 (£0.25) 
£450 (£0.25) 
£6.00 (£0.30) 

£32.00 (£0. H) 
£34.00 (£0.75) 

£39.95 (-) 

£59.95t-) 
£20.95 (£0.75) 
£18.40 (£0.75) 
£24.50 (£0.75) 
£18.40 (£0.75) 
£19.95 (£0.75) 
£29.95 (£0.75) 
£33.00 (£0.75) 

£52.00 (£0.501 
£71.00 (£0.50 

£6.95 (£0.50 
£0.80 (£0.20) 

RETAI VISIT OUR 
L PREIVI 

MON-SAT 9-5.30 tSES 

BUDGET ACCOUNT -ACCESS-BARCLAYCARD -PART EXCHANGE 

MID SUSSEX HOUSE· HIGH ST.· HANDCROSS · WEST SUSSEX RH17 6BW 
TEL: 0444400786 9am-5.30pm 
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ee.te.'. 
22 Linear Scale Resistance Meter 

R. A. Penfold 

27 Introducing RTTY-3 
Jeff Maynard G4EJA 

32 Model Radio Control-8 Field Test Set 
J. Burchell & W. S. Poel 

36 PWSurvey 
2m Mobile Multi-mode Transceivers 

41 Slim Jim for 28MHz 
Fred Judd G2BCX 

43 PW "Helford" HF SSB Transceiver-1 
Vic Goom G4AMW 

52 PW "Sherborne" Synthesised Tuner-2 
W. S. Poel 

64 PW "Nimbus" Follow-up 
M. Tooley G8CKT & D. Whitfield G8FTB 

67 Air Test 
MMl432/50 linear. AR-22 Monitor 

69 IC of the Month-SG3524 
Brian Dance 

72 Our Gift 
lead Bending Gauge 

104 Advert Index 51 
67 Air Test 75 
19 Comment 63 
69 le of the Month 21 
65 Mods 78 
20 News 19 

Next Month 
On the Air 
Out of Thin Air 
Production Lines 
RAE Reprint 
Services 
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Micronta Auto Range Multimeter Gives you correct polarity, 
range and measurement - every time. Single function switch 
lets you choose DC 4 ranges; AC 4 ranges; DC current 
resistance. 4 ranges. LCD read out. Exclusive range holo facility. 
22-196 

2 

Micronta 1000 Ohms/ 
Volt Multitester Very 
compact at 89 x 59 x 32 
mm. Easy to read colour 
meter, pin jacks for all 
8 ranges. Reads AC V, 
DC current and ohms. 
Mirrored scale. 20-027 

Micronta Transistor-
ized Signal Tracer Spot 
circuit troubles, check 
RF, IF and audio 
signals from aerial to 
speaker on all audio 
equipment. It has built 
in 5 cm speaker with 
volume control. 
50x 143 x 38 mm. 
22-010 

Micronta DynamiC 
Transistor Checker 
Shows current gain 
and electrode open and 
short circuit. Tests low 
medium or high power 
PNP or NPN types. 
Go/ no-go tests from 
5-50 m A on power 
types. "Quick-check" 
sockets. 22-024 

Practical Wireless, November 1980 
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Realistic Direct Entry Programmable Scanning Receiver Hear 
real-life drama on six exciting bands. With direct access to all 
frequencies, you can punch in actual frequencies for monitoring, 
storing in the computer's memory or just exploring. Big 
fluorescent display. Phase locked loop security. 20-9111 
TRS·8Q Model I C.P.U.'s Ready to run from your TV monitor. 
Plug in and start computing. Contains4096 bytes of user memory 
and can be expanded to 16K. 26-9051 

ACCRINGTON 
37 Unron Street 
AlDRIDG[ 
15 Central Area Development 
BARNSlEY 
58Marke1Street 
BASINGSlOKE 
22 l0nd0n Street 
BIR)(ENliEAD 

BROMSGRCNE 
6 / B SI . John Streel 
BROWNHILLS 

91 TheRoc.k 
CARDIFF 
9 

HUDDERSFiElD BECKENHAM 
Showmg Centre 

Road :oadway 
Slreel ,11 

o 
3 HaU Lane 
ClAPHAM 

Street K",1k Save Centre, Prenton 
BRADfORD COMPIJTER C£NTRE 
214, Forsler$Quare Market Slrcel 27, Collier Row 7 mbassy Coun 

L£TCHWOR'TH CROUCH END WIMBLEOON BIRMINGHAM AREA 
BUURING 

I 

Way 124 16 The 9roadway 

Hrgh Sl reet Road 132/ 4 Commercia! Road 
BRADFDOD 

70 London Road 

BRISTOL AREA 

LIVERPOOL AREA 128 ",,,, "" 
AllERlON EDMONTON 
90 AJlenon Road 23, North Mall 
800TlE ENFIELD 
New Strand Pr(.'(;lnCI lOCo/man Parade 
01..0 SWAN HAMMERSMITH 

BISHOPSlON OlEY 648 Prescon Ruad 142 / 4 Kmg 
13 Gloucester Road Trindle Road Roundabout ST. JOtiNS PRECINCT HENOON 

MANCHESTER AREA 
ARNDAlE 
UnrI 71. Arnda!eCentrc 
BRAMHAlL 
14 / 15TheCentre 
CHAOO£RlON 

CITY CENTRE 
Amria!:; Cenlre 
STRETFORD 
Amdale Cenlre 

AND WEAR 

NEWBURY 
14 Banholome .... S treet 
NORTliAMPTON 

The FOIum ShOpp,ng Centre NEWGATE 
Stre(!1 Centre 

ough Shopping Cen!re 
Weslon Favel ShopPing Centre 

. AREA ST. HELENS Centre CE.mRE Tr:INN 
126/ 8 Front Street 
BEESTON Hanley 16 Charl!$ Street MKEFIElO 

1 Church Street SURREY WAllASEY 

PAIGNTON 206 High Street 8 SI N!ChoIas Street 

Street v.oRKSOfI 
64 Royal Parade ==="'-___ 
PORT TAlSOT 5 Church Street 

PVTER Cf:NTRE BRISTOl COMPVTER CENTRE EASTBOURNE 168 Market Way 24 Sentinel Square 
tre LONDON AREA CENTRE 

Otterssubl(.'(;t roav,)llabllr ty, Instant crec:!ll aV,)llaOlc In most cases 
PrIces may vary In Individual !otores 

Centre 
146 WMeIad,es Road 13 Parrs Street BARKING PAlMERS GREEN 36, MarketPl",e 

HYDE 
120 Runcorn ShOPp'ng City 
SCUNlliQRPE 

• Access. Barclaycard . .od 
_ Trustcard welcome 

Most Itemsalsoavallableat Tand}' Dealers. look tor Shopping Centre rAJ!th Parade I 2, Se3COoll l ane 

4 a The Mall 
RAOCLIFFE 

SALE 140 High Street thl!oSlgnlll)'OUrarea ..... ___ ........ 
The Mall 

m ATllIndg 
Better Equipment. LOwer Prices. No Middlemen. 
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+ 
C300/ES200 
high performance electronic ignition,to add power, 
economy, reliability, sustained smooth peak perfor-
mance, instant all weather starting, to your car. 
Surefire has sold in its thousands in ready made form from big 
name accessory firms, but it is now avai lable in quality kit form to fit all 
veh icles with coil ignition up 10 8 cylinders. 
ES200. A high periormance Induc tive discllarge Ignition Incorporating 
a power !nIP-grated ci rcu it (specia l se lection): electronic variable dwell 
circu it (maximises spark energy at all speeds) : pul se processor 
(overcomes contact breaker problems) . Coil governor (protects coi ll. 
Long burn output. Negative ea rth only. Compatible wi th all rev. counters. 
C300 . ln Ifs ready bui lt form IC30001lt came top of all sys tems tested 
by an Independent national authority Juty' 79 . A high energy 
capaCitive discharge ignition incorpo rating a high output short circUlt 
p roof inverter. top grade Swedish ou tput capaci tor, pu lse processor 
Ci rCU it, transcient overload protectIOn . Fast ri se bidirectional output 
ideal for fuelln,ectlOfl, sports carburettion, o ily eng ines. Compatible w ith 
most rev. counters . (Low cost adaptors available for rare cases 
Applicat ion list enclosed with each kit. Note: Vehicles with Smiths ': 
Jaeger rev. counters code RVI on dial will require adaptor type Tel) . 
What's in the kits. Surefire's own p recision anodised aluminium 
extruded case. P.e. mounted securi ty changeover swi tch, stat ic 
tllning ligh t. Spec ial selection Motorola sem i ·conductors. Capacitors. 
res istors etc. selected after 5 years experience . Gla ss fibre pcb. so lder. 
complete down to las t washer. 
Fully illustrated comprehensive Instruc tIOns 
and full technical back up service 

Name 

'Phone order wIth Aceess/Barclaycttrd 
VAT c1nrIP& Pme 

ES200: Neg ... fl1 .95 
C300 : Pos f15 .95 
C300 : Neg fP%. £15.95 
lacho Adapt . Tel £3.90 

Quan ti ty 
requi red 

I enclose 
ehq rPO 's 

£ 
Chl1No 

----------------* 

Wilmslow 
Audio 

THE firm for speakers! 
SEND SOp FOR THE WORLD'S BEST 
CATALOGUE OF SPEAKERS, DRIVE UNITS, 
KITS, CROSSOVERS ETC. AND DISCOUNT 
PRICE LIST. 

AUDAX • AUDIOMASTER • BAKER • 
BOWER & WILKINS • CASTLE. CELESTION 
• CHAR1WELL • COLES • DALESFORD • 
DECCA • EAGLE • ELAC • EMI • FANE • 
GAUSS • GOODMANS • HARBETH • 
ISOPHON • I.M.F. • JORDAN • JORDAN 
WADS • KEF • LOWTHER • McKENZIE • 
MISSION. MONITOR AUDIO. MOTOROLA 
• PEERLESS. RADFORD • RAM. ROGERS • 
RICHARD ALLAN • SEAS. SHACKMAN • STAG 
• TANNOY • VIDEOTONE • WHARFEDALE • 

WILMSLOW AUDIO (Dept. P.W.) 
SWAN WORKS, BANK SQUARE, WILMSLOW, 

CHESHIRE SK9 1HF 
Tel : 0625529599 

FOR MAIL ORDER & EXPORT OF DRIVE UNITS, KITS ETC. 
Tel: 0625526213 

(SWIFT OF WILMSLOWI FOR HI-F I & COMPLETE SPEAKERS 

DONi BUY A QUARTZ WATCH 
Until you have seen our incredible new collection of probably THE MOST 

TECHNIC ALL Y ADVANCED WATCHES IN THE WORLD! 
So you thought there was nothing else they could possibly incorporate in an 
electronic watch? You will be absolutely amazed at aD the desirable features 
packed into these incredible watches. 
At the time of going to press these watches have not been officially released 
so we cannot reveal the name of this world famous manufacturer or publish 
fu ll specifications, but to whet your appetite we can tell you that they all have: 
AN ALARM, AN HOURLY TIME SIGNAL, A COUNTDOWN 
ALARM TIMER AND A FULL STOPWATCH FUNCTION plus many 
other unique features. 

How about a lOO metre water resistant watch you can swim in - from 
around £201 How about a built-in orchestra playing a selection of tunes -
and three date memories? How about our incredible LCD ANALOGUE 
watch with much much more? Probably THE ULTIMATE WATCH. 
SEND A 12p STAMP FOR FULL DETAILS TODAY - AND START 

SAVING I 
As soon as these watches are released we will send you full details. Please 
ORDER QUICKLY - demand will far exceed supply this year. Don't risk 
disappointment. 
Wc also have the SEIKO DUO DISPLAY WATCH from £59.95 and two 
Seiko I DO m water resistant alann chronographs - one solar powered. 

Tempus (Dept. PW) TEMPllS FREEPOST, 164-167 East Road 
Cambridge CB1 1 BR. Tel. 0223 312866 

Practical Wireless, November 1980 
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Model S K 3 
... ""' -' 

1 ___ . 

Mode l ex -. • ..... , 
le .... 

, , 

Please send lI1e the following: 
Quantity Model Price 

o Please send me the Antex Colour Catalogue. 
I enclose cheque/P.O./Cash Value 

AfllTEX Lld.. Name . . .... . .......... . . . .. ... ........ . 
Mayflower House. Plymouth, Devon. Address ..... . . . . . . . . . . • . ••.... . ..... . .. 

. . . . . . . . . . . . .. • . . . . . . . .•.. . . . . . . . .... . . Telephone: Plvmouth (0752) 67377/8. . . ..... . .. .. . .. . . . . . . .. .. . . . . .. ... . ... . 
. ... . • •... .. . ........... . ... .. ... . ... . . Telex: 45296. Giro : 2581000 Telephone: ... .. . . . . ..... . .. .. .. ........ . 

_________________________ Stocked by many wholesalers and retailers or direct from us .. ________________ .... !. __ 
Practical Wireless, November 1980 5 
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GA A s 
It's Bargain Time At Garlands .. • • 

These Goodies available while stocks last. 
Piezo Tweeters £4.S0 555 Timer 22p 
Peerless Tweeters £1.99 4001 B 20p 
Dynamic Microphone £8.S0 4011 B 20p 
Knackered Car Radio £S.OO IN41482p 
VU Meters £1.10 I N4001 Sp 
12V Solenoids 10p I N4004 7p 
0 .1j.1f-1 OOV Caps 4p 100jif 250V Caps 10p 

75p PACKS 
150 Assorted Capacitors 

or 
30 Electrolytic Capacitors 

or 
200 Assorted Resistors 75 Transistor Coils 

or or 
40 Wirewounds 10 Slider Pots 

Multimeters, more than 20 ranges, including H.F.E. £12.55 
Sound to Light Unit, including bulbs and Holders £3S.00 

We also stock a wide range of electronic, CB and audio components. 
Our range has to be seen to be believed - we stock over 4,000 lines. 

Mail Orders Add 50p Post & Packing All Prices include VAT. 

Garlands, Deptford Broadway, London, SE8. Tel. 01-692 4412 

MARCO TRADING 
ZENER DIODES: 400m/w. 3V 10 33V: Bp .. ch, 100 for £8.00 (Vour Mild 1 Watt. 3V 10 2aDV; Up NCh, 100 lor 

£12 ,50 {You r Mixl. 
I .e . SOCKETS : 6pin. 7p: Spin. Bp: 14pin _ 10p: 16pin. 11p: l epin .. 13p: 20pin .. 'Bp: 22pin. 18p:24pin '* 

ZOp : 2Bpin. 28p ; 40pin • 32p. QUANTITY PRICES ON APPLICATI ON. 
RESISTORS: JW • 40C, 1/3W • 70 C, Low Noise. High Slab. 5% TOlerance. Ca rbon Fi lm. El2 Series, 2.2ohm 10 

IOM. 2p • • ch, 10 for 1 5p, 100 for 95p, 1000 mi.ed in IOO'son!y £8.00. 
SPECIAL RESISTOR PACK: 10 of each va lue 2.20 102M2, 730 resislorsonly £8.00. Amazing Value. 

lW Resistors, El2 range from 2.2ohm 10 IOM All 5%, 5p -..ch . 
2W ResiS!DfS. E12 range from 200hm to 10M All 5%. Bp..ch. 

CERAMICS : 63V Working. Subminialure. Low Tolerance. 1.8pF-IOOnF. 4p ..ch. 

1-24 £0.85 
26-49 £0.82 
56-99 £0.80 
100 up £0.70 TANTALUMS : 35V. 0.11/. 0 . 151/. O.22.u. 0.3 3.u. 0.47p. 0.681/. 1.0p. 12p.-ch, 2.21/. 3.31/. 4.7p. 6.Bp. 35V .. l4p 

each , 10/35V lBp, 22/3 5 l Bp, 47/ I OV 25p, 33/ TOV 22p, l 00/3V 2Op, 68/3V 20p uch. 
L.E.O .• ; 3mm AEO 12p eac h , Green lBp IUCh, Yellow 1Bp..ch, Incl. Clips. 

5mm RED l2p each, Green l8p each, Yellow lBpeach, InCl. Clips. 
All cells Bre brand new full spec devices from reputable mnfrs. All Nickel cadmium cells (except 
PP3) are supplied complete with solder tags and are 'VENTED' devicH suitable for fast charge. 

SKELETON PAE·SETS: 1000 la l M Vertical & Horizontal A ll . Bp eech. 100 (You r Milt) for £4.60. 
T RANSISTORS ; 

8Cl07l8/9 lOp 8C21 2/3/4 
BC 147/8/9 8p 212U3U4L 

9. '0. 
29. 
20p 

2N3055 
2N3 81 9 
2N3053 
BCI 2 5 
BF262i3 

45. 
23p 
20p '0. 
30 • 

CHARGERS - single or dual O/P 10 charge PP3, AA or SUB 'C' cells in 12-14 hrs (chargers will 
charge 'C' and '0 ' cells but with char8ing time). Units supplied complete in plug top case 

of cells 10 max in series and type be specified for each re-8(182/3/4 9p BF180/8 1 
BC172 8p ACI 28 
BF200 28p A0 161/2 

ELECTAOLVTICS : A denotes Wire Ended . A denotes Single Ended: ••• SINGLE DIP CHARGER £5.04 
1!63V A 7p 25/25 A 3p 220/16 A 9. '2. 

'Op .2. 
DUAL DIP CHARGER £5.72 

2.2125 A 4p 47/ 16 A 5p 470/16 A 
4 .7/25 A Sp 47/ 25 A Gp 1000/16 A 

10/16 R 4p 100/ 3 A 5p 1000/&3 A 
TRANSFORMERS - as used in chargers, 2 x 12 volt 0.25 amp secondarys 240v primary, tag 
connections £1 .57 each. 

22/16 R 4p 100/ 16 R 8p 4700/16 T 
MANY MANY MORE VA LU ES IN STOCK SEE CATALO GUE DETAILS BelOW . ••• Cheque., P.O:. Man Order to :-

SlIDEA POTENTlOMETERS; Metal. Made by NOBLE. 60mm travel. SUPER OFFER: 5000 UN MONO lOp: 
50K LOG STEREO. 4Op, l OOK UN STEREO. 4Op. 1 M eg LOG STER EO. 4Op. INCLUDING FREE KNOB. Data and charging ci rcuits free w ith 

orders over [10 otherwise 30p post. 
P&P 10% if order less than £10, 5% it 
order over [10 . Prices DO NOT 
INCLUDE VAT and this should be added 
to the total order. 

SOLID STATE SECURITY. 
This advert is only a frac tion of our range. send 20p for ou r latest calaloguo. Please add 35p PIP to all orders. (Free 
over [5.001. Add 15% VAT to tOlal. Send orders to: Oept PW1, Mareo Trlldlng, The Old Sehoo4, Edataaton, 

WEM, Shropshire, SY4 5RJ. TeI: (0948721464/465. 
REMEMBER : This is only a fract ion of our rango. sond for latest catalogue. 

All ORDERS DESPATCHED BY RETURN OF MAIL. Export Mid SEA/AIR et coat. Whol ...... nqulri •• ln-
vited trade IU ied call.,. w.konM. 

SAFGAN Presents DT -400 series from £159 + VAT 

HIGH QUALITY DUAL TRACE OSCILLOSCOPES 
AT PRICES EVERYONE CAN AFFORD 

Model DT-41 0 
Model DT -412 

Model DT -41 5 

4" CRT 
4" CRT 

4" CRT 

10MHz 
12MHz 

15MHz 

5mv/div 
5mv/div 

5mv/div 

SPECIFICATION FOR ALL MODELS 

@ £159 + VAT 
@ £172 + VAT 

@ £185 + VAT 

* CH 1. CH2 : 5mv/div-20v/div in 12 cal steps * TRIGGER : Level Control . ± slope 

* TIME BASE: 

* BANDWIDTH : 10MHz (DT-4101. 12MHz (DT-412) Bright Line AUTO. NORMAL. TV Triggering CH1. 
15MHz (DT-415) CH2 0.5 div; EXTTrig 100mv 
0.5us/div-200ms/div in 18 cal steps * Z Modulation 
x 5 Expansion to 100ns/div * Graticule blue ruled 8 x 10 div (6.4 x 8cm2) 
x 5 Mul tiplier to 1 s/div * Size : H215mm W165mm D280mm Weight 4 .5kg * XY FACILITY: Matched inputs X= CH 1. Y=CH2 PROBE (Xl -REF-X1 0) £11.50 + VAT 

ORDERS TO : SAFGAN ELECTRONICS LTD. (Goods + 15% + £3 P&P) 
56 BISHOPS WOOD, ST. JOHNS. WOKING. SURREY GU21 3QB 
OFFICIAL GOVERNMENT AND EDUCATIONAL ORDERS ACCEPTED 

TEL: WOKING 66836 
OR WOKING 69560 

Dept. (PWl. Bradshaw Lane. 
Parbold. Wigan. Lancs. 

Telephone 02576-3018. 

DT-400 SERIES 
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SPECIAL OFFER! 
4K CMOS RAM (1 K x 4) 450 NS 

ONLY £6.95 (8 for (45). 
All our .micro chlpa aN at micro price • • Don't be fooled by Jow pric ... W. do 
not offer for aale sub·apec or rebranded devices. All our parts are .. d 

The re 5514P from Toshiba, CMOS equivalent of the 21141 
Low Power Dissipation using CM OS technology_ UUra low power dissipation 
lOpW/BIT flY?) "3.0V (STAND BY) means it can be used as battery-operated portable 
10uW/BIT (TYP') IfS.CV (OPERATING! memory system and also as a non-volatile memory 

regularly . Prices are exclusive of p&p and VAT - p lease refer to " Orderinq .ln· 
formation " before ordering. Official order. from Schools, Colleges, UniverSities 

Data Retention Voltage 2V 10 5 ·5V 
periods and a much simplified power supply circuit and Gov. Authorities accepted. Full Static Operation design. Three state outputs simplify expansion 

935 4030 
937 4031 
944 4033 
946 
947 4037 
962 4038 

4040 
4041 

7400 4042 
7401 4043 
7402 4044 
7403 4045 
7404 4047 
7409 4048 
7410 4049 
7412 4050 
7513 4051 
7420 4052 
7430 4053 
7432 4054 
7440 4055 
7442 4056 
7448 4059 
7473 4060 
7474 4063 
7475 4066 
7476 4067 
7490 4068 
7492 4069 
7493 4070 
7496 4071 
74121 4072 
74123 4075 
74154 4076 
74157 4077 
74122 4078 
74125 4081 
74195 4082 
74196 4085 
74283 4086 
74290 4089 
74365 

4095 4096 
4098 

74LSOO lap 4099 
74LSOl 12p 4501 

723 
741 

74LS04 15p 4502 
74LS08 20p 4503 
74LS10 19p 4507 
74LSll 30p 4508 
74LS12 30p 4510 
74LS14 SOp 4511 
74LS15 38p 4512 
74lS20 19p 4514 
74LS30 19p 4515 
74LS32 25p 4516 
74LS40 26p 4518 
74LS42 56p 4520 
74LS47 78p 4521 
74LS48 85p 4526 
74LS49 99p 4527 
74LS73 30p 4528 
74LS74 30p 4529 
74LS75 39p 4531 
74LS86 39p 4532 
74LS90 40p 4538 
74LS 107 40p 4543 
74LS 123 69p 4556 
74LS 125 SOp 4560 
74LS132 79p 4569 
74LS 138 69p 4572 
74LS15 1 75p 4584 
74LS 153 75p 4585 
74LS 155 65p 
74LS161 78p 
74LSI63 90p 
74LS164 90p 
74LS 1681 90p 
74LS174 99p 
74LS175 99p 
74LS195 87p 
74LS22 1 110p 
74LS244 175p 
74LS245 325p 
74LS251 120p 
74LS257110p 
74LS290 95p 
74LS293 120p 
74LS366 57p 
74LS373 170p 
74LS374170p 
74LS3751 40p 
74LS377 18ap 
74LS393 135p 
74LS490 140p 
74LS670 260p 

ICL7 106 
ICL7107 
ICL8038 
ICM7216A 
ICM72168 
ICM7555 
LM301AM 
LM3 11 
LM318 
LM324 
LM339 
LM380 
LM1496 
LM1 871 
LMI872 
LM3900 
LM3914 
LM3915 
LM13600 
NE555 
NE556 
RC4136 
SN76477N 
TBAB100AS 
TL071 

4 

MEMORIES ' Three Stale Output for minimum data retention voltage 15 2V, the batlery 
• Input/Output IT! Compatible back-up system needs only simple circuit. Toshiba 's 

type 65 14) is a full static 
read write memory organised as 1024 words by 4 bits in-line 18 pin plastic package 0·3 inch in width . 

74C20 30p 
74C76 60p 
74C85 145p 
74C97 125p 
74C98 125p 
74C107 lOOp 
74C 160 110p 
74C161 145p 
74C162 145p 
74C163 145p 
74C192 175p 
74C193 175p 
74C194 175p 
74C195 175p 
74C903 45p 

STEREO! 
5100 SOUND COMPUTER BOARD! 

t;oou 
control to generate an infinite number of special sound eHects for games or any other 
program. Sounds can be called in BASIC, ASSEM BLY LANGUAGE etc. 
KIT FEATURES 
• Two GI Sound computer IC's IAY-3-B910) 
• Four parallel I/O ports on Board. 
• Uses on Board audio Amps or your STERO. 
• On Board proto typing area. 
• All sockets, parts and hardware are included, 
• PC Board is soldermasked. silk screened with gold contacts. 
• Easy. quick and fun to bu ild. with full instructions. 

: are included. 
COMPLETE KIT ... Only £69.96 includes 60 page data manual. 

chips) r1 5 . 
SOFTWARE 

p.o.a. 
40NS 

p,o.a 
45NS SCL is now available lOur Sound Command language makes writing Sound Effects programs a SNAP I SCL also in -
50 Nrgo.a. 

p.o.a. source. EPROM'S are ORG at EOOOH. 

NES SYNTHESIZER BOOKS 
A':'3-1350 is a MOS microcomputer 

synt.heslzor ot preprogrammed tunes for 
applications in toys, music boxes and door 
chimes. The standard device has a set of 25 
different popular and classical tunes. In addition 
there are 3 chimes making alolal 01 25 tunes. 
FEATURES 

Please order books by reference no. and t itle. and add 50p post & packing for each book ordered. 

• Minimal8kternal components. 

Active Filter Cookbook 
Aviation Electronics 3rd Ed. 

Audio IC Op Amp Applications 2nd Ed 
The 

• AUlom8lic switch-off signal at end of tune for 
power saving. ,. • control to give orgen or piano quality. 

• Sequential tune mode. 

2 1168 
21440 
21558 
21524 
21398 
2 1539 
21537 
21545 
21686 
21618 
21127 
21613 
2 1527 
21695 
21416 
21601 
21452 
21694 
2 1542 

The Design o? Phased-Locked Loop Circuits with Experiments 
Design of VM05 Circuits with Experiments NEWI 

Electronic Telephone Projects 

£10.95 
£6.75 
£5.95 
£4.50 
£7.75 
£5.95 
£5.95 
£8.75 
£5.95 
£4.95 
£4.25 
£4.50 

• 4 door Capability when used as door chime. 
• Operation with lunes in external PROM if re-

quired (270S) 
• Single supply (. SV) operation. 
• Tunes include: STAR WARS. BEETHOVEN'S 

9TH AND 5TH. JINGLE BELLS. YANKEE 
DOODLE . STAR SPANGLED SANNER. 
CLEMENTINE. GOD SAVE THE QUEEN. 0 
SOLE MIO, WES1MINSTER CHIMES, and 

OCTAVE CHIME piu. nwny 
more' With det,iled specs and instructions. 

39iij;i-----------..... 
SE 01 Sound Effects 
Kit 

21612 
21635 
2 1599 

2 1557 

How to Read Schematic Diagrams 3rd Ed. 
How to Use 3rd Ed. 

le Ed. 
Instrumentation : Transducers and Applications 

Learn Electronics Thru ' Troubleshooting 2nd Ed. 
LC Circuits 

Logic and Memory Experiments Using TIL Integra ted Circuits - Book 1 
Logic Book 2 

Oscilloscope Applications &. Experiments 
99 Practical Electronics 2nd Ed. 

£lb.50 
£11 .25 
£8.60 
£8.95 
£8.25 
£4.46 
£7.50 
£7.50 
£7.50 
£8.75 
£3.75 

Practical Low-Cost IC Projects 1--------------1 
2nd Ed. £3.50 3tDtGIT unulD CRYSTAL DISPLAY 

Practical RF Communication With 'Iow bat' indlc.tor .. , .. ' _. . . 
Data .•• nesrs and • Ratio (:;/8·8 B j £6.75 • WIde Viewing Angle • I • 

The SE·Ol is a complete kit that contains all the 2 1482 R,ulated Power Supplies 2nd Ed. £7.SO • O·Sin Digit Height £6.45 
2nd Ed. ULTRA low Power Consumption LeO 106 

76477 Sound Chip. the board provides banks of 2 1035 LED AND 
21103 £4.50 ANALOG METER DRIVER 
213 13 TV Typewriter Cookbook £7.50 New Irom National LM3914. Drives 10 LEO direct-

Pulse Generator. Level Comparator and Multiplex 21339 Video Security Systems £5.25 Iy lor making bar graphs. audio power meters. 
Oscillator for even more versa tili ty. The 21521 Video Tape Recorders £7.50 analog meters. LED Oscillators. etc. Units can be 
PC Board features a prototype area 10 allow for {COle LEOs. A super versatile and truly 

user added circuitry. Easily programmed to duplicate Explosion. Phaser Guns. Steam 
Trains. or almost. an infinite number of other 
sounds. The unit has a multiple of applications. 
The low price includes all arts. assembly manual. 

charts. and detailed 76471 chip 
specifications. 11 runs on a 9V ballary InOI in-
cluded) . On board lOOMV amp will drive a small 
spellker directly. or the unit can be connected to 
your stereo with incredible results I (Speaker not 
included.) 

Only 

bar display MVS 7164 

COMPLETE KIT ONLY £14.99 
P&P 67p , VAT 

Automatic Timed Reset 
120Hz Rejection 
Two Sound Patterns 

MUSIC FOR YOUR EARS ____ Bullet's Electronic Mu-'c Maker TM Kh has a single 28 Pin Microproc ... or Chip with ROM 
that has been programmed to play the first 6 to 10 notes of the 25 popular tun.s listed below. Each 
tune can easily be addressed individually or played sequentially at the push of a button. The 3 ch ime 
sequences are activated at any time by separate switch closures, so when used as a doorbell. one AY·J·8910 

ohm speaker. or horn speaker Inot included). Tunes can be remotely programmed using a single 
rotary switch (not included), if desired. 

Complete Kit £9.95. 240V Transformer optional 10 is a fantastically 
music;: generator, 

micro Tunes: Toreador * William Tell * Hallelujah Chorus * Star Spangled Banner * Yankee Doodle * 
I : 

envelope period control. * The End * Blue Danube * Brahms lullaby * Westminster Chime * Simple Chime * Descending 
" m·-o· -'e· ..... ·:: Octave Chime * Augustine * Jingle Bells * God Save the Cuven * Colonel Bogie. 

interlace to the 5-100 or other Busses. Ordering inform ation. Unless otherwise 

Also, books), All devices are brand new. fsc-
p&p. Add 15% VAT to total (no VAT on rn [1 I[]r(] 

. tory prime and full spec and subject to 

4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4015 
4016 
4017 
4018 
4019 
4020 
4021 
4022 
4023 
4024 
4025 
4026 

ONLY £8.50 . VAT, including FR stated. for orders under £50 add 50p a rn-
I 

ISOLATORS t: bank IS (1 0 
4 pole ILD74 120p ACCESS. include name. 6 pole ILQ74 325p The XR2266 Decoder/Sense & address and ca rd no. a pole MCT6 90p Drive Chip for toy cars that written clearly. Please 

tOpole TlLlll 7Sp DRIVE LIKE REAL ! aHow 4/ 6 weeks delivery 
ONLY £5.45! NEW FROM EXAR &...::==::;...---------f 

LSO: 'ROfl,;: This versatile lS-pin dual in-line IC combines both the decoder and the sense and 
14 pH'! Ip LOpln lip tlBpln 25p drive functions to cut remote contro l circuitry by at least a factor of tw0 1 Steering, 
t6 pIn lOp 22 p'" 22p 40 pm 2ap' lightS. indicators, speed control - all from the new XR2266 at only £5.45! 

Practical Wireless, November 1980 

Dept. PW2, 4 Meeting Street, 
Appledore, Nr. Bideford, 
North Devon EX39 1 RV. 
Tel: Bideford (02372) 79507 
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Britain's first com 
computer kit. 

The Slnelalr 1180. 
£7,95 Price breakdown 

ZX80 and manual: £69.52 
VAT: £10.43 

• Post and packing FREE 

Please note : many kit makers quote VAT-exclusive prices. 

You've seen the reviews ... you 've heard the excite-
ment ... now make the kit! 

This is the ZX80. 'Personal Computer World ' gave 
it 5 stars for 'excellent value: Benchmark tests 
say it's faster than all previous personal com-
puters. And the response from kit enthusiasts 
has been tremendous 

To help you appreciate its value, the price is 
shown above with and without VAT. This is so 
you can compare the ZX80 with competitive 
kits that don't appear with inclusive prices. 

'Excellent value' indeed! 
Forjust £79.95 (including VAT and p&p) you 

get everything you need to build a personal 
computer at home ... PCB, with IC sockets for 
alllCs; case; leads for direct connection to a 
cassette recorder and television (black and 
white or colour); everything' 

Yet the ZX80 really is a complete, powerful , 
full-facility computer, matching or surpassing 
other personal computers at several times 
the price. 

The ZX80 is programmed in BASIC, the 
world's most popular computer language for 
beginners and experts alike. . 

The ZX80 is pleasantly straightforward to 
assemble, using a fine-tipped soldering iron . 
It immediately proves what a good job you 've 
done; connect it to yourTV ... link illo an 
appropriate power source" .. and you're 
ready to go 

Your ZX80 kit contains ... 
• Printed circuit board, with IC sockets for 

alllCs. 
• Complete components set, including all 

ICs-all manufactured by selected world-
leading suppliers. 

• New rugged Sinciair keyboard , touch-
sensitive, wipe-clean. 

• Ready-moulded case. 
• Leads and plugs for connection to 

domestic TV and cassette recorder. 
(Programs can be SAVEd and LOADed 
on to a portable cassette recorder.) 

• FREE course in BASIC programming and 
user manual. 

Optional extras 
• Mains adaptor of 600 mA at 9 V DC 

nominal unregulated (available 
separately-see coupon). 

• Additional memory expansion boards 
allowing up to 16K bytes RAM. (Extra 
RAM chips also available -see coupon). 

'Use a 600 mA at 9 V DC nominal unregulated mains 
adaptor. Available from Sinclair if desired (see coupon) . 

The unique and 
valuable components of the 
Sinclair ZX80. 

The Sinciair ZX80 is not just another 
personal computer. Quite apart from its 
exceptionally low price, the ZX80 has two 
uniquely advanced components: the Sinclair 
BASIC interpreter; and the Sinclair teach-
yourself BASIC manual. 

The unique Sinclair BASIC interpreter offers 
remarkable programming advantages : 
• Unique 'one-touch' key word entry: the 

ZX80 eliminates a great deal of tiresome 
typing. Key words (RUN, PRINT, LIST, etc.) 
have their own single-key entry. 

• Unique syntax check. Only lines with correct 
syntax are accepted into programs. A cursor 
identifies errors immediately This prevents 
entry of long and complicated programs with 
faults only discovered when you try to 
runthem . 

• Excellent string-handling capability-takes 
up to 26 string variables of any length. All 
strings can undergo all relational tests (e .g. 
comparison) . The ZX80 also has string input-
to request a line of text when necessary. 
Strings do not need to be dimensioned. 

• Up to 26 single dimension arrays. 
• FOR/NEXT loops nested up to 26. 
• Variable names of any length. 
• BASIC language also handles full Boolean 

arithmetic, conditional expressions, etc. 
• Exceptionally powerful edit facilities, allows 

modification of existing program lines. 
• Randomise function, useful for games and 

secret codes, as well as more serious 
applications 

• Timer under program control. 
• PEEK and POKE enable entry of machine 

code instructions. USR causes jump to a 
user's machine language sub-routine. 

• High-resolution graphics with 22 standard 
graphic symbols. 

• All characters printable in reverse under 
program control. 

• Lines of unlimited length. 

Fewer chips, compact 
design, volume production-
more power per pound! 

The ZX80 owes its remarkable low price to 
its remarkable design : the whole system is 
packed on to fewer. newer. more powerful 
and advanced LSI chips. A single SUPER ROM, 
for instance , contains the BASIC interpreter. 
the character set. operating system, and 
monitor. And the ZX80's lK byte RAM is 
roughly equivalent to 4K bytes in a conven-
tional computer-typically storing 100 lines of 
BASIC. (Key words occupy only a single byte.) 

The display shows 32 characters by 24 lines. 
And Benchmark tests show that the ZX80 

is faster than all other personal computers. 
No other personal computer offers this 

unique combination of high capability and 
low price. 

ZBO A microprocessor-new, Sockets forTV, 
faster version of the famous cassette recorder, 
Z-BO microprocessor chip, power supply. 
widely recognised as the best 

Practical Wireless, November 1980 
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The Sinclair teach-yourself 
BASIC manual. 

If the specifications of the Sin clair ZX80 
mean little to you-don't worry. They're all 
explained in the specia lly-written 128-page 
book free with every kit ' The book makes 
learning easy, exciting and enjoyab le , and 
represents a complete course in BASIC 
programming -from first principles to complex 
programs. (Available separately- purchase 
price refunded if you buy a ZX80 later) 
A hardware manual is also included w ith 
every kit. 

The Sinclair ZX80. Kit: £79.95. 
Assembled: £99.95. Complete! 

The ZX80 kit'costs a mere £79.95. Can't 
wait to have a ZX80 up and running? No 
problem I It's also available, ready assembled 
and complete with mains adaptor, for 
only £99.95. 

Demand forthe ZX80 is very high : use th e 
coupon to order today for the earliest possible 
delivery. All orders will be despatched in strict 
rotation . We 'll acknowledge each order by 
return, and tell you exactly when your ZX80 
will be delivered . If you choose not to wait , you 
can cancel your order immediately, and your 
money will be refunded at once. Again, of 
course, you may return your ZX80 as receivecl 
within 14 days for a full refund. We want you to 
be satisfied beyond all doubt - and we have 
no doubt that you will be 

5iinclair 
ZXfl. 
Science of Cambridge Ltd 
6 Kings Parade, Cambridge, Cambs., CB21SN. 
Tel : 0223 311488. 

ZX80 software-
now available! 

See advertisements in Personal 
Computer World. Electronics Today 
International, and other journals, 

New dedicated software - developed 
independently of Science of Cambridge-
reflects the enormous interest in the ZX80, More 
so ftware available soon -from leading consult-
ancies and software hou ses. 

ro;-E;-T:7ci::e of Cambridge Ltd. 6 Kings par=: -, 
Remember: al l prices shown In clud e VAT, postage and packing . No hidden extras. 

FORM Please send me: 

Quantity Item Item price Total 
£ £ 

S,nclalr ZX80 Personal Compuler klt(s) . Price inc ludes 
ZX80 BASIC manual, excludes mains adaptor £79.95 
Ready-assembled Slnclair ZX80 Personal Computer(s) 
Price Includes ZX80 BASIC manual and mains 
adapt o r £99.95 
Mains Adaptor(s) (600 mA at 9 V DC nominal unregu lated) 8.95 
Memory Expansion Board(s) (each one takes up to 
3K bytes) 12.00 

RAM Memory chips -slandard IK bytes capacity 16.00 

Slnclalr ZX80 Manual(s) (manual free with every ZX80 kit 
or ready-made co mputer) 5.00 

NB. Your Sinc/alr ZX80 mayqua/r fy as a business expense TOTAL £ 

I enclose a cheque/posta l order payable to Science of Cambridge Lld for _____ _ 
Please print 
Name: ____________________ __ 
Address ____ _ _ _______________________________________________ __ L: _______________ 

Practical Wireless, November 1980 9 
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OUR MINI-SELECTION POINTS THE WAY! 
EXAMPLE ONE - SOLDERING IRONS 
Oryx 50 rl 2.08 net Antex X25 £4.83 net 
lsotip £25.90 net Desolder tool SR3A £1.48 net 
Antex C £4.83 net 500 gm reel solder £7.59 net 

EXAMPLE TWO - PRINTED CIRCUIT MATERIALS 
pes's 300 x 150 mm Etch Resist Pen 
SRBP S/S £1.3B D/S £1 .73 Breadboards 
F/Glass S/S £2.19 D/S £2.48 Bimboard 12 
Positive resist 7Scc Cl.61 Eurobreadboard 
Ferric Chloride 500g £3.45 T -DeC 

EXAMPLE THREE - SWITCHES 13Alimeswilchadaplors 

£1.21 

£9.23 
£6.56 net 

£5.18 

Chrome toggle SmithS TS 100 f14.43 net 
Std. SPST 65p DPDT 89p Wavechange Ledin. 1 P12W, 2P6W. 
Min. SPOT 66p DPOT 92p 3P4W. 4P3W 46p oach 

EXAMPLE FOUR - CAPACITORS BY SIEMENS 
Polyester 7.5mm PCM 
I . , .5. 2.2. 3.3. 4.7nF. 10. , 5.22. 33. 47nF 8p each. 0.'" 12p. 0.' 5" 14p. 0.22" 18p. 
0.33" 21p. 0.47" 27p. 0.68" 34p. 'Omm PCM ," 37p. 
Electrolytic. axial . (uFN) 
' /40 15p. 1/'00 12p. 2.2/2515p. 2.2/63 12p. 4.7/1615p. 4.7/40 12p. '0/2512p. 
'0/40 13p. 22/25 13p. 22/40 13p. 22/63 19p. 47/'0 13p. 47/25 16p. 47/40 19p. 
47/63 20p. up 10 '000/' 6V 32p. 'hen '000/25V 44p. olC. 
Also fuU supponing ranges of other ceramic, plastic and electrolytic caps. 

EXAMPLE FIVE - POTENTIOMETERS BY RADlOHM 
Single gang l in or log 34p (Twin types stereo matched) 
Twin gang lin or log 93p Slider knobs 
Mono slider lin or log 83p Presets lin, horiz, or vert 
Twin slider Hn or log 136p 

EXAMPLE SIX - RESISTORS 
t. I. fW 2.3p 'W 6p 
Wirewound from 23p 

lOp 8ach 
12p 

AND AS FOR SEMI CONDUCTORS 
IN9,4 6p 40362 75p BB,03 43p MPSA63 44p TIP3055 69p 
'N4007 9p 40636 £1.69 BB,04 70p OA47 14p TlS43 40p 
lN4148 5p 40673 99p BB,05 37p OA90 8p W02 35p 
'N5402 19p 555 34p Cl06D' 52p OA202 16p ZN425E £4.49 
2N,599 £1.01 556 58p CA'40E 46p OC29 £1.23 ZTX107-9 14p 
2N2369A 24p AC'2B 36p E'110 92p OC36 £1.18 ZTX300 14p 
2N3055 81p' AC'76 67p E12,0 92p T2BOOD £1 .20 ZTX500 16p 
2N3702 l1p AD136 £4.25 lM301AN 35p TIP31A 52p 
2N4443 £1.78 AD149 £1.01 LM324N 67p TIP32A 52p 
2N4444 £2,28 AD,61 40p lM380N £1.14. TlP41A 69p For full range-;;: see Catalogue. 
40HF40 £2.25 AL102 £1.84 MJE3055 £1.00 TlP42C 74p 
4036' 49p BA379 29p MPSA'2 42p TIP2955 69p 
INFORMATION - To show everything we supply would take abou t seven pages of closely 
packed type in this journal - the range is enormous, including not only opto devices and very 
advanced sophistica ted items. but all the everyday things you need as well down to nuts and 
washers I IT'S ALL IN CATALOGUE '0 - OUR '20 PAGE CATALOGUE FREE FOR THE 
ASKING. . 
PRICES AND V.A .T. - All prices quoted here include V.A.T. for U.K. orders. Overseas buyers 
deduct 13% when ordering. 
POSTAGE - For orders up to £5.75 value (U.K.I please add 40p for pip. If over. orders sent 
post free in U.K. Overseas orders sent at cost (Min. 40p). 
DISCOUNTS - 5% allowed on non·net items if order value exceeds £11 .50, 10% if order 
value exceeds (29. Ouantity discount prices on most components, 
ELECTROVALU E LTD. DEPT. PWI10. 28 St. Judo. Road. Englefiald Green. 
Egham , Surrey lW20 OHS . Phone Egham 33603 (STD 0784. London 81), Telex 264476 
Northern Branch (Personal Shoppers only) 680 Burn age lane. Burnage, Manchester M 19 1 NA 
Phone (06') 432 4945. 

TRANSISTORS I t 49. 74175 ...... 63p 4022 ....... 79p ; 'M I'W@ 741BO ... ... B4p 4023.. 16p 
12B . . 15p ·BCY71. .12p 7B05 ........... BOp ..... 151p 4024 ..... . 49p 
1B7K ... 30p BCY72 .... 12p 7B12 ........... BOp 1 ...... BOp 4025 ....... 17p 
1BBK ... 30p BF179 .. .. 25p 7B15 ........... BOp 74192 .... .. BOp 4026 ..... 129p 

17 ..... 90p BF1B3 ..... 25p 7B24 ........... BOp 74.193 ...... BOp 4027 .. ... 39p 
149 ..... 55p BF200 .... . 29p 7905 ......... 105p 74194 ...... BOp 402B ... .... 59p 

AF127 ..... 35p BF336 .. .. . 33p 7912 .. ....... 105p 74LSOO .... 11p 4029 .... B9p 
ASZ17 .... 120p BFX30 ... . 32p 7915 ......... 105p 74LS01 .... IIp 4030 ...... . 49p 
AU113 .... 150p BFXB6 ..... 26p 791B .. .. ..... 105p .... 12P 4034 .. .. .. 1B9p 
BC107 ....... 7p BFXBB .. ... 22p 7924 ......... 105p 7 \S 03 ... 12p 4035 ...... . 99p 
BC10B ....... 7p BFY50 .. . 13p LM309K ... l05p 7\S04 .... 12P 4042 .. ..... 69p 
BC10BA ..... 7p BFY51 .... 13p LM320T5 .. 105p 4 10 .... 19p 4043 .... ... B6p 
BC10BC ..... 7p BFY64 .... 2Bp LM320T12105p 74LS11 ... : 20p 4044 .. .... . B3p 
BC136 ..... 15p BFY90 . ... 56p LM320T15105p 74LS20 .... lBp 4046 ...... 109p 
BC140 .. .. . 2Bp BSX19 . . BOp LM320T1B 105p 74LS30 .... 1Bp 4049 ....... 45p 
BC141 .... . 30p BSY95A ... 16p LM323K .... 450p .... 4050 ....... 63p 
BC142 .... 25p BU204 ... 149p LM340T5 .... BOp 74LS5 '" 2 P 4051 .. .. .. .. 69p 
BC143 ..... 2Bp BU20B ... 150p LM340T12 .. BOp , .. .. 4p 4052 ...... . 69p 
BC147 ..... 6p OC29 .. .. .. B9p LM340T15 .. BOp 7744LLSS5745 .. .. 23BP 4053 ...... . 69p 
BC147B ..... 6p OC43 ...... 50p .. .. 9p 4066 . ...... 49p 
BC149 ...... 7p 2N696 .. .. . 15p LM340T1B .. BOp 74LS75 .... 46p 4069 ....... 17p 
BC149C ..... 7p 2N930 .... . 20p 74LS76 .. .. 39p 4070 .. ..... 17p 
BC 2N1132 19 __ 74LSB5 .... 99p 4071 ........ 17p 

159 ....... 9p .... P 74LS90 .. .. 36p 4072 ...... . 17p 
BC160 ..... 35p 2N1304 .... 40p 74LS93 .... 79p 4073 .. . 17p 
BC167A .. lOp 2N 1613 .. . 12p 7400 9p 74LSl14 49 BC17B ... 12p 2N1711 . .. 15p .......... .. P 4075 ....... 19p 
BC179 ..... 12p 2N2217 .... 20p 7401 .. .. ...... 74LS122 .. 65p 4076 ....... 75p 
BC1B2 ..... .. Bp 2N2219A.20p 7402 .......... 9

P 74LS123 .. 65p 4077 .. . ... 3Sp 
BC1B2L ..... 9p 2N2221 .. .. 1Bp 7403 .. ''' OP 74LS124 .115p 40B1 .. ...... 19p 
BC1B3 ....... 9p 2N236B ... 15p ........ 74LS132 .. B9p 40B2 ....... 17p 
BC1B3L .... 9p 2N2369 .. .. 14p 4 ........ P 74LS139 .. 79p 4160 ... .. 105p 
BC1B4L ..... 9p 2N2B94A .. 20p ... 74LS151 .. B9p 4161 ....... 105p 
BC1B6 .... 20p 2N2904 .... 15p 740B .. ...... l 74LS155 .. 91p 4162 .. .... 105p 
BC212 ...... 9p 2N2904A . 15p 74 ........ 1 P 74LS156 .. B9p 4163 .... .. 105p 
BC212L .. .. . 9p 2N2905 .... 15p 7409 ........ 17p 74LS157 .. 69p 4402 ...... 36p 
BC213B . 9p 2N2906 .... 15p 7410 ........ 12p 74LS165 .. 69p 4404 ...... 110p 
BC327 ..... 13p 2N2926Y .. lOp .139p 4412 ..... .. B6p 
BC32B .... 13p 2N29260 .. lOp 7414 45 1 4 .. 99p 4445 ..... 174p 
BC337 .... 16p 2N2926R . lOp .. .... .. P 74LS175 .. 99p 4446 .. .. .. 14Bp 
BC33B ..... 11p 2N3442 ... 102p 7416 ........ 25p 74LS190.110p 450Z .. ... . 99p 
BC440 .... . 32p 2N3702 ...... Bp 7417 .. ...... 25p 74LS192 .115p 4511 .. ..... B9p 
BC547 ....... 9p 2N3704 .. .. Bp 7420 .. ...... 14p 74LS194.115p 4512 .. .. .. 89p 
BC54B . . 9p 2N3705 ..... Bp ........ 74LS195 .115p 4514 .... .. 229p 
BC550 ..... 14p 2N370B ... .. Bp 3 ...... .. 2l 74LS'96 .. 95p 4515 .. .... 229p 
BC55B ..... 12p 2N3709K ... Bp 74 2 ....... P 74LS197.125p 4516 ...... . 99p 
BCY33 .... 99p 2N3B66 .... 35p 743B ........ 26p 74LS257 .. 99p 4520 ....... 70p 
BCY34 ..... 99p 2N3906 .... 10p 7442 ........ 4Bp 74LS260 .. 99p 4522 ...... 129p 

2N405B 12 7447 ........ 50p 74LS273 199p 14526 ...... 125p 
BCY39 .... 229p .. .. P 7450 .. . 15p 74LS367 59p 4531 .. .... 125p 
BCY5B ..... 16p 2N4427 .... 60p 7451 ........ 15p 74LS37B 159p 4555 ...... . 92p 
BCY70 .... 12p Add VAT 7470 30 I .... 

11 1
7472

: 1""VUt. i.iuJ.itW -1;11.1;- 747L ..... 20p 45B2 . .. ... 115p _ .... ___ ..... __ 7475 ..... . 27p 4000 ........ 14p 4584 .. ..... 59p 
AA119 ...... 10p 4A400V .54p . ... 40P ..... 45B5 ...... . 99p 
BA 154 . .. . 9p 4A 600V. 60p 74 .. '" 60p .. .. .... P 
BA156 ... .... 9p 6A400V .. 60p 
IN4001 ... 4p 6A 600V .. 66p 7492 ........ 35p 400B .... .. .. 79p 
IN4002 ........ 4p BA 400V . . 66p 7493 ........ 2Bp 4009 .. .... .. 36p 
IN4003 ........ 5p BA 600V ... 72p 7494 ........ 63p 4010 .. ...... 36p 
IN4005 ........ Sp 10A 400V . 72p 7495 .. ...... 63p 4011 ..... .. 19p 
IN4006 ....... 6p 10A600V . B4p 74100 ..... 110p 4012 .... .. 16p 
IN4007 .... .... 6p 15A400V.10Bp 74107 ...... 30p 4014 ........ 59p 
IN4'4B .... .... 5p 15A600V . 126p 74121 ...... 25p 4015 ........ 73p 
IS44 ..... .. .. 3p with internal 74122 ...... 36p 4016 .. . .. 42p 

tr igger diac. 74123 .... " 44p 4017 ...... 7ap 

Leds 
'25 Red ... Bp 
125 Green 12p 

.125 Yellow12p 
2 Red ........ 'Op 
2 Green .... lOp 
Displays 
704 ....... 110p 
741 . 160p 
747 .......... 160p 
750 ... 160p 

4A 400V . . 66p 74145 ...... 72p 401B ........ 79p 
4A 600V .. . 75p 74154 ...... BOp 4019 .... .. .. 45p 
6A400V ... 75p 74157 ...... 60p 4020 .... .... B9p 
6A 600V ... 90p 74161 ...... B5p 4021 ...... .. B3p 
BA 400V ... 90p 
BA600V ... 95p 
lOA 400V . 95p 
lOA 600V .1 00p 
15A 400V . 120p 
lSA 600V . 13Bp 

BRIDGE RECTIFIERS 
50V l00V 200V 400V 600V 

1.SA 34p 36p 3Bp 40p 54p 
4A 40p 42p 44p 4Bp 64p 

Prices correct 6A 4Bp 50p 54p 60p 74p 
attimeofgoing , 25A 130p 140p 150p170p 220p 
to press. (already modified) 

RETAIL SHOP AND MAIL ORDER 
WE STOCK A WIDE RANGE OF * Semiconductors * Reslstors - Capacitors * Soldering 
Irons & tools * VERO products * OK Machine Tool Co. 
Products * Microcomputers & Peripherals Including 
Nascom, PET, Sharp. 35p P & P. VAT * Large range 01 Microcomputer books additional 

21 L02 ....... 60p 
2114 ..... 300p 
4027 ....... 275p 
4116 .... 500p 
411B .... 1250p 

'@;Ui:W' 
2708 ....... 750p 
2716 ..... 1500p 
2732 .. .. 4B50p 

Mk 3BBO . 950p 
Mk 3BB' . 625p 
Mk 38B2 . 625p 

All advertised 
items available 
for immediate 
despatch while 
stocks last . 
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, LERNA-KITS I • • HIGH QUALITY EDUCATIONAL KITS 
• LATEST SOLID STATE TECHNOLOGY - DESIGNED & MADE IN THE U.K. 
• DETAILED STAGE BY STAGE BUILDING INSTRUCTIONS 
• FREE ADVISORY SERVICE THROUGHOUT THE BUILDING 

LK1 OSCillOSCOPE 
Solid state circuitry ; D.C. coupled; 
7 cm. dia. tube; Y input 0.3 v/cm. to 
50 v/cm.; X input 1 volt/cm.; 1v.and 
lOv. cal. signals; re. ponse to 1MHz; 
Time base range. to BJlS per cm.; 
Size 230 x 130 x 190mm. Wt. 2 Kg. 
Operates from 110 volt or 220/240 
volt A.C. High quality kit complete 
with carrying case. 

£130.00 

LK2 DIGITAL MULTIMETER 
Solid Itete circuitry with larga 
digital diaplay. Rangal are up to 
1OOOV. D.C. and A.C. and current 
D.C. to 100mA. Re,iltance rangea 
100K ohnw. Battery operated. 
Size 185 x 110 x 6Omm. 
Digital di'play : :r1 x 16mm 

£40.00 

LK3 HOME COMPUTER LK4 AUDIO GENERATOR 
Ideal simple computer for beginners. Coven 10Hz to 100kHz in four 
Microprocessor has 8 bit data bus and switched .tage •. Variable voltage 
12 bit address bus. Ready programmed output. 
ROM has 4K bits. RAM of 0.5 x 8k .,.. . ..., .. Distortion below 0.02%. 
bits fully addressable. 8 digit LED Sine and square wave 
display. Hexadecimal read out.output. Ideal for HI·FI 
Hexadecimal keyboard. Re-set switch work and as signal tracer. 
and single shot facility. Power supply 
kit included. Provision for cassette 
and V.D.U. operation. 

LK5 DIGITAL ELECTRONIC TECHNIQUES 
Experiments carried out on a P.C. board, 
size 190 x 150mm covering operational 
amplifiers; integrato rs; basic logic circuits; 
NAND, NOR gates; Flip-Flops; Multi· -'_-I-t.' 
vibrators ; clock generator; 4 bit compar- .-J f':-} 1111 . . 
itor feed back; analoque switching; :=: '-
building simple digital meter circuits; .:;11 ..• 1111= 
Timer. :=: 
Note:- for full benefit with this kit a ,·-·ljII! 

is although circuits can £35.00 
be bu lit Without one. 
LK7 ANALOGUE TEST METER 
Basic multi range test met er kit with 
20,000 ohm/volt sensitivity. Ranges 
Ranges: D.C. and A.C. volts 0-5, 0-25, 
0-100,0-500; 2.5kV. 
D.C. 0-5mA, 0-500rnA, 0-50}JA 
Resistance 0·50K; 0-5M. Size 150 x 75 
x50mm. 

£17.00 

£40.00 

LK6 LOGIC DEMONSTRATION PANel 
Basic introduction to computer 
technology; AND and OR gates; NOR 
and NAND; Data line selector; Truth 
tables; AND and INVERT gate; Half and 
Full Adder; Latches; Flip-Flops; Shift 
register; Binary coded decimal counter. 
Over 16 experiments are performed 
with panel . Battery operated. 

£70.00 

LKS SHORT WAVE RECEIVER 
A simple 3 stage short wave only radio 
receiver for the amateur. Very good 
selectivity and sensitivity and will give 
hours of enjoyment. Simple to construct 
by people of any age. 

£25.00 

To :- LERNAKITS, 4 Cleveland Road, £rsey, Channel Islands. (Est. 40 years) r------------------------------- -::1 
I Please supply . . . . . . . . . . . . . . . . . . . . . . . . . . Kit at £ . . . . . . . . . . add £2 postage U. K. only. . PW / 11 /8 19 , 

£10 postage overseas Air Mail. Catalogue avellable I BLOCK CAPS PLEASE on receipt 12p stamp. I 
\ NAME... .. .... . . . ... . ..... . .. . . . . . .. . .... . ..... . . . .. ALL CREDIT CARDS ACCEPTED I 
I ADDRESS .... .. ... ... .. .. . .. . .. . ... ... . . ........ . . . .. Name of Card. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. I 

. .. .. .. . .. . .. . .. . .. .. .. .. .. . .. .. . .. .. . .. .. .. . .. .. .. .. No. I I I I I I I I I I I I I I I .. .. ..... ..... .. ... ...... .. .. .. .. .. .... ..... .. ....... I 
I (Dispatch is normally within 1 week of receipt of orderl Signature. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1 L ___________________ --'-______________ J 
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HERE IT IS ... 

IFLUKEI THE·EVER POPULAR 
S022A HAND-HELD DMM IFLUKEI 

BRAND NEW FROM FLUKE ... 
NOW AVAILABLE 

THE 8024A HAND HELD DMM 
This model incorporates all the features of the 
8020A but in addition has: 
A peak hold switch which can be used in AC 
or DC for volts and current functions. 
Audibl e continuity tes ting and level detection 
for sensing logic levels. 
A temperature (OCI range for use with a ther-
mocouple. 

£135 
Carriage and Insurance £3 

The following ecceaaori •• are in iJtock 
now 

vaDOS Touch and Hold Probe.. £18.00 
80K-40 High Voltage Probe... £45.00 
81RF RF Probe to 100 MHZ ... £32.00 
BOT·' SOC Temperature Probe (Cl.. £56.00 
80 ' -600 Clamp-on AC Current Probe £55.00 

Consider the following features : 
6 resistance ranges from 200 ohm-
20 ohms. 
8 currenl ranges from 2mA-2A 
AC/OC 
10 vol tage range s from 200 mv-
1000v DC-2oo mc· 750V AC. 
Pocket size - weighing only 370 
gms. 
Full overload protection - will 
w ithstand 6kv spikes. 
Rugged construction - vi rtually in-
deslructable. 
M eel s lough military specs. - drop 
proof. 
In line, pushbul10n operation for 
single-handed useage. 
Incorporates low power em os ch ip 
for low power consumption. 
AJI th is plus a 2-year full guarantee. 

For only £89 
Carriage and Insurance (3 

Soft carrying case 
£7 extra 

Even more sophisticated the Fluke 8020A. 

. . -"".'f I' · , 
1. <,;;;1 " , .:::.:,: . ; . : ' . 

801 OA AN D 8012A 
BENCH MODEL D.M.M.s 

The 80 1 OA is a general purpose . bench/portable digital 
mu ll imeter with more functions and features than eve r 
offered fo r such a low price. Its companion, the 80 12A. 
11as ident ica l cha racteris t ics except that it has two 
additional low resis tance ranges, 20 and 200 [Q replace 
the 80 1 OA's 10 ampere cu rrent range. 
The 801 OA and 80 12A fealure' 
10 vollOge ranges from 200mv- l OOOv dc. 200 mv-75v ac. 
3 conductance ranges from 2mS -200nS. 

Identical in most respects to the 8022A but in addition 
incorporates a conductance range from 2mS-200nS. 

6 resistance range s from 2000-20mO - Ihe 80 12A has 
two additional resistance ranges 20 and 200. 

Price £112 

\ 
Carriage and Insurance £3.00 

10 current ranges from 200pA·2A ACIOC - the 801 OA 
has twO addi tional current ranges lOA AC and lOA DC 

801 OA £159 8012A £199 
Carriage and Insurance £3. 

A handsome soft carrying case is included (this model only) 
The 801 OA is also ava ilable w ith two rechargeable 
Nicad size C batt eries installed in option - 0 1 a+ £179.00. 

PLEASE ADD 15% VAT TO ALL ORDERS except where items marked "VAT Included". CALLERS WELCOME. 
We are open 9 a.m.-6 p.m. Monday-Saturdays. We carry a very large selection of electronic components and electro-mechanical items. Special quotations 

on quantities. 

'. ELECTRO-TECH COMPONENTS LTD. - . 
1364 EDGWARE ROAD, LONDON, W.2. TEl: 01-723 5667 . 

P.W. KITS 
P. W. NIMBUS 
Transceiver (PCB 
xtals) 

& all components except channel 
£46.00 

Modulator (PCB & all components) 
General Assembly (Aerial, mike, 
etc.) 
Complete Kit (if all parts purchased) 

ADD ON BASE UNIT 
Complete Kit 

Many other P.W. Kits including: 
Transceiver Power Unit Tamar 

box, 

Linear Frequency Meter Beginners 2m Converter 

£4.50 
speakers 

£32.50 
£80.00 

£38.00 . 

Tone Burst & Timer Module High Impedance Voltmeter 
Model Railway Controller 

We also stock Kits for projects published in most 
magazines. 

Personal callers welcome - but please phone first to 
check availability 

All Prices include post and VAT. 

T. POWE LL 306 St. Paul's Road, Highbury Corner, 
London N1. Telephone: 01-226 1489. 

ACCESSNISA ACCEPTED 
Shop open: Mon. to Fri. 9-5.30. Sat. 9-4.30. 

12 

This brand new, quality module manufactured by Autona 
limited (who are one of the U.K's largest module manufac-
turers) means you can build accurate test equipment, multi -
meters, thermometers, etc. easily and at a fraction of the cost 
of ready-made equipment. Full details are provided showing 
how to measure A.C. voltage, current, resistance and 
temperature. 
Send your cheque or P.O. (£11 .95 + £1 .79 VAT. + SOp p. & p. 
= £14.24) now 10:-
Dept. P,W.l . 
RISCOMP LIMITED 
21 Duke Street 
Princes R·isborough 
Bucks. HP17 OAT 

BUCKINGHAMSHIRE'S NEW 
ELECTRONICS CENTRE 
8 miles off the M40 
50 minutes from London 
Telephone:(08444 ) 6326 

Practical Wireless, November 1980 

www.americanradiohistory.com



AND THERE'S MORE WHERE THIS CAME FROM 
It's a long time since one of our adverts was presented in 'list' form . but simply because we do not try to squeeze this lot in every time 
doesn't mean that it's not available. Our new style price list (now some 40 pages long) includes all this and more, including quantity prices 
and a brief description. The kits, modules and specialized R F components . such as TOKO coils, filters etc. are covered in the general price 
list· so send now for a free copy (with an SAE please). Part 4 of the catalogue is due out now (incorporating a revised version of pt.l). 

TBAl20S 1.00 KB4413 1.95 
1.200 1.95 KB4417 1.80 
U237B 1.28 TIl'.4420 2.25 
U247B 1.28 KB4420B 1.09 
U257B 1.28 KB4423 2.30 
U267B L28 KB4424 1.65 
Ul30lH 0.67 KB4431 1.95 
Ul30lN 0.30 KB4432 1.95 
Ul308H 0.% KB4433 1.52 
[J<)OBN 0.65 KB4436 2.53 
Ul339N 0.66 KB4437 1.75 
Ul348N 1.86 KB4438 2.22 
LF35lN 0.38 KB4441 1.35 
LF353N 0.76 KB4445 1.29 
Ul374N 3.75 KB4446 2.75 
Ul380N-14 1.00 1<84448 1.65 
Ul380N-8 1.00 NES044N 2.26 
Ul381N 1.81 NES532N I.B5 
ZN419CE 1.95 S06000 3.75 
NE544N 1.80 SL6270 2.03 
NE555N 0 . 30 SL6310 2.03 
NE556N 0.50 SL6600 3.75 
NES6o. 3.50 SL6640 2.75 
NES62N 4.05 SL6690 3.20 
NE564N 4.29 SL6700 2.35 
NE565N 1.00 ICLB038CC 4.50 
NE566N 1.60 MSL9362 1.75 
NE570N 3.85 MSL9363 1.75 
SL624 3.28 HAl1211 1.95 
TBA651 1.81 HAl1223 2.15 
uA7090C 0.64 HAl1225 1.45 
uA709PC 0.36 HAl2002 1.45 
uA7100C 0.65 HAl2017 0.80 
uA710PC 0.59 HAl2402 1.95 
uA741Qj 0.66 HAl2411 1.20 
uA741CN 0.27 HAl2412 1.55 
uA747CN 0.70 LF13741 0.33 
uA748CN 0.36 SN7666o. 0.80 
uA753 2.44 

7401)< 
74IS00 
74UlN 
74[.501 
7402N 
74IS02 
7403N 
74IS03 
7404N 
74[.504 
740SN 
74IS05 
7406N 
7407N 
7408N 
74I.S08 
74091'1 
74I.S09 
7410N 
74ISI0 
741lN 
74ISll 
7412N 
7413N 
7414N 
74IS15 
7416N 
7417N 
7420N 
74IS20 
742lN 
74IS21 
7423N 
742SN 
7427N 
74IS27 
742BN 
74IS2B 

uA758 2.35 
TIWIIOAS 1.09 

0.13 
0.20 
0.13 
0.20 
0.14 
0.20 
0.14 
0.20 
0.14 
0.24 
0.18 
0.26 
0.28 
0.38 
0.17 
0.24 
0.17 
0.24 
0.15 
0.24 
0.20 
0.24 
0.17 
0.30 
0.51 
0.24 
0.30 
0.30 
0.16 
0.24 
0.29 
0.24 
0.27 
0.27 
0.27 
0.44 
0.35 
0.32 
0.17 
0.24 
0.25 
0.24 
0.40 
0.33 
0.24 
0.17 
0.24 
0.74 
0.70 
0.99 

FREQUENCY DISPLAY 7430N 
&SYNTHESlSERIC;-- 74IS30 

TBAB20H 0.75 ------------- 7432N 
TCA940E 1.80 SAAl056 3.75 74I.S32 
TIl'.1028 2.11 SAAl058 3.35 7437N 
TIl'.1029 2.11 SAAl059 3.35 7438N 
'ID\l054 1.45 llC900C 14 .00 74IS38 
TIl'.1062 1.95 LNl232 19.00 7440. 
TIl'.1072 2.69 LNl242 19.00 74I.S40 
TDl1074A 5.04 MSI.2318 3.84 744lN 
TIl'.1083 1.95 M915523 11.30 7442N 
TIl'.l090 3.05 M9'l5524 11.30 74I.S42 

7443N 1.15 
7444N 1.12 
7445N 0.94 
7446N 0.94 
74I.S47 0.89 
7448N 0.56 
74[.548 0.99 
74I.S49 0.99 
745lN 0.17 
74I.S51 0.24 
7453N 0.17 
7454N 0.17 
74I.S54 0.24 
74IS55 0.24 
7460N 0.17 
74IS63 1.24 
7470. 0.28 
7472N U.1ij 
7473N 0.32 
74I.S73 0.38 
7474N 0.27 
74IS74 0.28 
747SN 0.38 
7476N 0.37 
74I.S76 0.38 
74IS78 0.38 
7480N 0.48 
7481N 0.86 
7482N 0.69 
748SN 1.04 
74IS85 0.99 
74LS86 0.40 
74891'1 2.05 
7490. 0.33 
74IS90 0.90 
7491N 0.76 
74IS91 1.10 
7492N 0.38 
74I.S92 0.78 
7493N 0.32 
74[.593 0.99-
7494N 0.78 
7495N 0.65 
74IS95 1.14 
7496N O.SS 
74I.S96 1.20 
7497N 1.85 
74ISI07 0.38 
74109N 0.63 
74ISI09 0.70 
74110N 0.54 
7411lN 0.68 

74IS1l2 0.38 
74IS113 0.38 
74IS114 0.38 
74118N 0.83 
74120. 1.15 
7412lN 0.42 
74122N 0.46 
74123N 0.73 
74IS124 1.75 
7412SN 0.38 
74IS125 0.44 
74126N 0.57 
74IS126 0.44 
74128N 0.74 
74132N 0.73 
74IS132 0.78 
74IS136 0.40 
74IS138 0.60 
7414lN 0.56 
74142N 2.65 
74143N 3.12 
74144N 3 . 12 
74IS145 0.97 
74147N 1.75 
74148N 1.09 
74I.S148 1.19 
74150N 0.99 
7415lN 0.55 
74IS151 0.B4 
74153N 0.64 
74I.S153 0.54 
74154N 0.% 
7415SN 0.54 
74IS155 1.10 
74156N O.BO 
74157N 0.67 
74IS157 0.55 
74IS158 0 . 60 
741591'1 2.10 
74160N 0.B2 
74IS160 1.30 
74161N 0.92 
74IS161 0.78 
74IS162 1.30 
74163N 0.92 
74IS163 0.78 
74164N 
74IS164 1.30 
74165N 1.05 
74IS165 1.04 
74167N 2.50 

74LS169 2.00 
74170N 2.30 
74IS170 2.00 
74IS174 1.20 
74175N 0.$7 
74[.5175 1.10 
74176N 0.75 
74177N 0.78 
741BIN 1.65 
74IS181 3.50 
74IS183 2.10 
74184N 1.35 
741BSN 1.34 
74IS190 0.92 
74192N 1.05 
74IS192 1.BO 
74193N 1.05 
74IS193 1.BO 
74194N 1.05 
74196N 0.99 
74LS196 1.10 
74IS197 1.10 
74198N 1.50 
74199N 1.60 
74IS247 0.93 
74IS257 1.08 
74IS260 1.53 
74I.S279 0.52 
74I.S2B3 1.20 
74IS293 0.95 
74IS365 0.49 
74IS366 0.49 
74IS367 0.43 
74IS368 0.49 
74IS374 1.BO 
74IS377 1.95 
74IS379 1.30 
74IS393 1.40 

VARICAP 
TuiiiiNG-DIODES 
-BAiii2-0::iO--

BAl21 0.30 
ITT210 0.30 
BB204B 0.36 
86105B 0.36 
BBI09 0.27 
MVMJ.25 1.05 
BB212 1.95 
KV1210 2 . 45 
KV1211 1.75 
KV1226 1.95 
KV1225 2.75 
KV1215 2.55 
KV1225 2.75 

PIN DIODES 
SHOTi:KY-OIODES 
-lN62630::-6T--

1 

BAl82 0.19 
BA.244 0.17 
BA379 0.35 
mu061 0.95 

lN4148 0.06 
lN4001 0.06 
lN4002 0.07 
lN5402 0.15 
01\91 0.07 
AAl12 0.25 
BRIDG:S: 
lA/5OV 0.35 
6A/20OV 0.75 

TOKO COILS AND FILTERS 
SEE THE EXTENSIVE SECTION 
IN OUR NEW PRICE LISTS AND 
CATALOGUE 

-FULL El2 RANGE 
7BA series luH-lrrH 0.16 

0.19 

0.33 

AUDIO DEVICES -SC237--o..0S--
BC238 0.08 
BC239 0.08 
BC307 0.08 
BC308 0.08 
BC309 0.08 
BC413 0.10 
BC414 0.11 
BC415 0.07 
BC416 0.08 
BC546 0.12 
BC556 0.12 
BC550 0.12 
BC560 0.12 
BC639 0.22 
BC640 0.23 
2SCl775 0.18 
2SAB72A 0.14 
2SD666/\ 0.30 
2SB646A 0.30 
:ISlJ66&. 0.40 
2SB648A 0.40 
=760 0.45 
2SB720 0.45 
2SC2546 0.19 
2SA.l084 0.20 
2SC2547 0.19 
2SI\l085 0.20 

DEVICES 
2S8753-2.34 
2SB723 2.34 
2SK133 3.00 
2SJ 48 3.00 
2SK134 3.10 
2SK135 3.75 
2SJ 50 3.75 
00535 0.52 
80536 0.52 
80377 0.33 
80378 0.33 
80165 0.30 
00166 0.31 

CAPACITORS 
All 5mm or less spacing 

O ::I<N'1IC 'J Ov 
2P2, 3P3,4P7 
8P2 .IOP ,1 5" ,18 P .. 0.04 
22P ,27P ,3 3P,47P 
56P ,68P ,82P ,lOOP . 0 .05 
150P,220P,;nOP 
330P .390P. 4 70P ... 0.055 
INO,2N2, 3N) ,4N7 • . 0.06 
ION (O.OluF) •. • . 0.05 
22N.47N • ...... . •. 0.06 
100N,220N ••. ..... 0.09 
OO<OLITHIC CERAMIC 
10N,100N ••.... .• . 0.16 
FEIDrHlU 
INO SOLDER IN . ... 0.09 
POLYESTER (SIEMENS) 
lOnrn LEAD SPAONG 
lON,22N,33N ...... 0.17 
47N,68N,100N • . •• • 0.19 
220N,47ON ..• • •.• • 0.22 
luf • •.•.•.•...... 0.29 
roLYESTER (GENERAL) 
IOnrn LEAD SPAONG 
ION,lSN,22N ,33N • • 0.06 
47N,6BN.IOON • .•.. 0.08 
220N •.. • • • .• .• •.. 0.11 
2_ LEAD SPAONG 
220N ,33ON, 4 70N . •• 0 . lB 
M'i1AR 
5nIn LEAD SPACING 
lNO ,ION ,22N , 33N • • 0.08 
lOON .•.... • ...•.. 0.09 
2_ LEAD SPAONG 
2Xt-1,47O' ..... .. 0.17 
POLYS'lYRENE 
lap ,l5P,lBP ,22P, 
27P ,47P ,56P ,6BP .. O.OB 
100P,lBOP ,nap, 
270P ,33oP ,390P • .. 0.09 
470P ,6BOP ,B20P •.. 0.10 
INO,lN2 ,lNS,lN8 •. 0.11 
2N2,2N7 ,3N3 ,3N9 •• 0.12 
4N7 ,5N6,6NB,lON •. 0.13 

HAl137 1.20 M915525 7.85 --_________ _ 

Bm series 
100uH-33rnH 
lom series 
33rnH-12DnH 
lORBH series 
12DnH-1.5H 0.55 

BF194 0.18 
BF195 0.18 
BF224 0.22 
BF241 0.18 
BF274 0.18 
BF440 0.21 
BF441 0.21 
BF362 0.49 
BF395 0.18 
BF479 0.66 
BF679S 0.55 
BFR91 1.33 
BfWl2 0.60 
BFT95 0.99 
BFY90 0.90 
40238 0.B5 

TANTALUM BEAD CAPS 
16v: 0.22,0.33, 
0.68,1.0 ........ . 0.18 
16v: 2.2,4.7,10 •• 0.19 
6v3: 22,47 .. ..... 0.30 HAl196 2.00 

HAl197 1.00 
TIl'.l220 1.40 
UIl303 0.99 
UIl307 1.55 
MC1310P 1.90 
MC1330 1.20 
MC1350 1.20 
HAl370 1.90 
HAl388 2.75 
TIl'.1490 1.86 
MC1496P 1.25 
SLl610P 1.60 
SLl61lP 1.60 
SLl612P 1.60 
SLl61lP 1.89 

M915526 7.85 
M915527 9.75 
M9155271 9.75 
IOOI06CP 9.55 
IOOI07CP 9.55 
I00216B 19.25 
I00217A 9.50 
SP8629 3.85 
SP8647 6.00 
95H9OPC 6.00 
HDl0551 2.45 
HD44015 4.45 
HDl2009 6.00 
HD44752 8.00 

SLl620P 2.17 
SLl62lP 2.17 
SLl62lP 2.24 
SL624C 3.28 
SLl62SP 2.17 
SLl626P 2.44 
SLl630P 1.62 
SLl640P 1.89 
SLl64lP I.B9 
TIl'.2002 1.25 
TIl'.2020 3.00 
UUl2242A 3.05 
UUl2283B 1.00 
CAl080E 0.70 
CAl089E 1.84 
CAl090AQ 3.35 
CAl123E 1.40 
CAl130E 0.80 
CAl130T 0.90 
CAl140E 0.46 
CAl189E 2.20 
MC3357P 2.35 
Ul3900N 0.60 
Ul3909N 0.68 
U<)914N 2.80 
Ul3915N 2.80 
KB4400 O.BO 
KB4406 0.60 
KB4412 1.95 

Please send an 
SAE with all 

4001 
4000 
4002 
4008 
4009 
4010B 
40llAE 
401lB 
4012 
4013 
4015 
4016 
4017 
4019 
4020B 
4021 
4022 
4023 
4024 
4025 
4026 
4028 
4029 
4030 
4035 
4040 
4042 

0.17 
0.17 
0.23 
0.80 
O.SS 
0.58 
0.20 
0.20 
0.55 
0.55 
0.95 
0.52 
0.80 
0.60 
0.93 
0.82 
0.90 
0.17 
0.76 
0.17 
1.80 
0.72 
1.00 
0.58 
1.20 
0.83 
0.85 

4043 
4044 
4046 
4047 
4049 
4050 
4051 
4052 
4053 
4063 
4066 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 
4082 
4093 
4175 
4503 
4506 
4510 
4511 
4512 
4514 
4518 
4520 
4521 
4522 
4529 
4539 
4549 
4554 
4560 
4566 
4568 
4569 
4572 
4585 

0.85 
0.80 
1.30 
0.99 
0.52 
0.55 
0.65 
0.65 
0.65 
1.09 
0.56 
0.25 
0.20 
0.20 
0.20 
0.20 
0.20 
0.20 
0.90 
0.20 
0.20 
0.20 
0.78 
0.95 
0.69 
0.51 
0.99 
1.49 
0.98 
2.55 
1.03 
1.09 
2.36 
1.49 
1.41 
1.10 
3.50 
1.53 
2.18 
1.59 
2.18 
3.03 
0.30 
1.10 
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78series 0.95 
79series 1.00 
78Mseries 0.65 
78Lseries 0.35 
79Ul5 0.85 
7Bi'Vr2C 1.75 

1.75 
723CN 0.65 
1.200 1.95 
T1l'.1412 0.75 
NES553N 1.25 
Ul317MP 1.48 
Ul337MP 1.48 

8080A/2 7.50 
8212 2.30 
8214 3.50 
8216 1.95 
8224 3.50 
8251 6.25 
8255 5.40 

6BOOP 7.50 
6810 5.95 
6820 7.45 
6850 4.90 
6B52 4.85 

MC270B 7.50 
2114 6.50 
4027 5.78 
2102 1.70 
2112 3.40 
2513 7.54 
HM4716 4.50 
8llS97 1.25 

PIE20 SOONIER 
PB2720 0.44 

10.7MHZ 2 roLE 'lYPES: SlIM RED 0.12 
10HlSA 15KHZ s.; 2.49 3MM RED CLEAR 0.15 
10.7MHZ 8 roLE 'lYPES: 3MM RED 0.15 
lOH4BI 15kHz s.; 14.50 2.5 X SlIM RED 0.17 
H4402 7. 5KHZ s.; 15.50 SlIM GlEEN 0.15 
10H22D 2.4KHZ SSB 17.20 3MH GN CLEAR 0.16 
HF FIRST FILTER: 3MH GlEEN 0.16 
B34_ 34.5.'fIz HF 32.00 2.5 x _ GN 0.20 

SlIM YELLO/ 0.15 
3MM YELLO/ CL 0.16 
3MH YELl.OI 0.18 
2.5 x 5MM YE 0.20 
5MM OIlAIG:RED 0.20 
5MM ORA CL 0.29 
3MM OIlAIG:RED 0.19 
2.5 x 5MM ORA 0.24 
5MM INFRA RED 0.56 
BPW41 IR lET 1.51 

(N:> splits available) 
AM TX:-
3rcl ar 30pF 1l:25U 1.65 
AM,ffi1 RX:-
3rcl ar 30pF 1l:25U 1.65 
FM TX :-
Fund 20pF OC25U 1.85 
Pairs FM 3.25 IR CPr CPlR 1.44 
Pairs AM 3.10 5MM CLIP 

32.768 kHz 2.70 
10DkH2 3.85 
455kHZ 5.00 
LOMHz 3.00 
3.2768'<Hz 2.70 
4.00()1Hz 2.00 
4.19439MHz 2.30 
6. 5536MHz 2.10 
10.0MHz 2.50 
lO.6985MHz 2.50 
10.701SMliz 2.50 
10.245MHz 2.50 
10.7MHz 3.00 
11. 52MHz 2.50 
10()1Hz 3.00 

!o,"-Qs 
3.5 digit 
4 digit 
5 digit 

9.45 I 
8.95 
B.95 

SQjOl'll(Y DIOIE BA!. 
MIXERS (SBLl=MDl08) 
SBLl 1-50CMlz 4.25 
SBLl-8 .1-20CMlz 4.55 
SBLl-x 10-100CMlZ 5.75 
SRAl .5-50CMiz 8 .. 45 
SRAl-l .1-50IMlz 9.25 
SRAlH .5-50IMiz 13.35 
SRA3 .025-20IMiz 10.25 

VN66AF 0.95 
2N3866 0.85 

SMALL SIGNAL 
RFFETiMOSFET 
BF2s6-0::i8--
2SK55 0.28 

. 2SK168 0.35 
J310 0.69 
J176 0.65 
40823 0.65 
40673 3!lGl 
3SK45 0.49 
3SK51 0.54 
3SK60 O.SS 
_6800.75 
BF961 0.70 
BF960 1.24 
3SK48 1.64 

CM161. 
Miniature clock, 
'2/24 hr., alarm, 
day. date. 
backlight. 
All for ..... 9.95 

IOv: 22,100 ...... 0.35 

ALUMIN ELECTROL YTICS 
RADIAL (VERT. MOUNT) 

(uP /'-">ltage ) 
1/63,2.2/50,4.7/35 
10/16,15/16,22/10 
33/6.3 • •.••..••••• 0.08 
22/16,33/10, 
47/10 •••••••••• •• 0.09 
10/63,22/50.33/50, 
47/16,100/16 ••.•• 0.10 
47/63,100/25,220/16 
470/6.3 .......... 0.12 
100/63,470/16, 
1000/10 ••••••• • •• 0.18 
1000/16,470/63 ••• 0.23 
1000/63 , 2200/16 • • 0.30 
3300/25 • • ••.• • ••• 0.69 
1000/100 ••••••••. 0.88 
10000(70 ••••••••• 3.00 
AXIAL (HORIZ. POJNT) 
1/25,4.7/16,6.4/25 
10/16 •••••••••••• 0.08 
4.7/63,22/10,22/16 
33/16 ............ 0.09 
47/25,100/16 ••••• 0.10 
100/25 •••••••• • •• 0.11 
1000/16 ••••••.. • • 0.25 
2200/16,1000/25 .• 0.36 
1000/35,4700/16 .• 0.45 
1000/50 ••••• • ••.. O.SS 

RESISTORS 
0.2SW, 5% El2 CAlllW 
l00m-l0M • •••••••. 0.02 
0.25W 1% El2 METAL FIUI 
1.100m-1M ....... . 0.05 
HORIZ CAROON PRESE:rS 
1_ 'IYPE 
100dlms-2M5 •.•••• 0.12 
HORIZ CERMET PRfSITS 
lk, 10k .......... 0.27 

ewo PLEASE: Commercial MA terms on application . 
Goods are offered subject to availability, prices subject 
to change - so please phone and check if in doubt. 
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MICRO 
24 TUNE1f. .. '" 
DOORBEJ:J: 
BUILD THE WORLD FAMOUS 
CHROMA-CHIME 
Give your friends a warm welcome. Yes, think how 
delighted and amazed they will be to hear the 
musical Chroma-Chime play when they press your 
button! 

Plays 24 well-known tunes including: 
Star Spangled Banner, William Tell Overture, 
Greensleeves, Rule Britannia, 
Colonel Bogey, Oh come all ye faithful, 
plus many other popular tunes. * No previous microcomputer experience 

necessary * All programming retained is on chip ROM * Fully guaranteed * Ideal present any time 

TMS1000N 
- MPOO27A Micro-computer chip available separately 
il required. Full 24 tune spec device fully guaranteed. 

ThiS unique chip can be used nol only for electromc. door chimes 
bullor other prOjects requiting musical output 
car Homs Alarms Ne"'n ... ",.<;11.' only 

Pubtk:Addruselc £4 95 " 
A"<l O.,. ,,,,,,,,,ofll_l" <le • ..; . ' • , , ' , 

All CHROMATRONICS PRODUCTS SUPPLIED WITH MONEY BACK GUARANTEE 
PLEASE ALLOW 7-2\ DAYS FOR DELIVERY ------------Please send me: PW/ 11/BO 

TO : CHROMATRONICS, RIVER WAY. HARLOW. ESSEX. 
Telephone (0279)418611 
NAME ________________________________ ___ 
ADDRESS ______________________________ __ 

I enclose cheque/PO value £ __________ _ 
or debit my ACCESS/BARCLAYCARD account no. 
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HST VALVE MAIL ORDER CO_ 
Climax Hou.e 

159 Fall.brook Road. London SW1S SED 
SPECIAL EXPRESS MAIL ORDER SERVICE 

£p EMS7 '·60 PYSl 0·84 SAN5 4·74 S07 2 .20 
AZ31 '·'0 EN91 3·60 PYS2 0·80 6ANSA 3·45 6SA7 '.41 
Cl33 2·00 EY51 '.75 PYS3 0 ·70 SA05 0·96 6SC7 '·60 OYSS17 0 .84 EYSS 0·84 PYSS 0·88 SAR5 '·98 SSJ7 '·60 OYS02 0·84 EYS6 '.75 PY500A '·80 SASS 4·98 SSK7 ' .30 EBSCC 3·36 EY500A '·84 PYSOO 0 ·84 SAS7GA 6·75 6Sl7GT 2 ... 
E1S0F 8 ·40 ElBa 0·84 PYSOl 0·84 SATS 0.86 6SN7GT '·60 EBlOF '4·47 ElBl 0·84 OOV02-S ,2·56 SAU5GT 4·32 6SS7 '·10 EABCSO '·20 GY501 2·75 OOV03-10 SAUS '·08 SSG7M 2 ·60 
EB91 0·82 Gl32 '·25 6 ·80 6AWSA 3·39 sus 0·10 
ESFSO 0·60 Gl33 4·00 OOV03-20A SB7 '·50 6VSGT , ·10 
EBFS9 0·85 Gl34 2·60 17·50 SBS '·76 SX4 '.20 EC91 7·66 Gl37 4·00 OOVOS-40A 6BAS ' ·00 6X5GT 0 .• 1 
ECC33 3·50 KTSl 3·50 36·34 SBA7 5·'2 7C5 2.9. 
ECC35 3·60 KTSS '0·00 OV03- I 2 4·48 6BES ' ·08 7C6 2·21 
ECCSl 0 ·88 KTn 8·00 R1S 4.25 SSHS ' ·52 7S7 2.25 
ECCB2 0.72 KT6B '2·00 R19 '·20 SBJS '·08 12ATS '.20 
ECCS3 0.88 N7S 9·00 SP41 6·00 SBNS ' ·65 12AT7 0·. 
ECCS5 ' .20 OA2 ' ·60 SPSl 2·00 6B07A 3·72 12AU7 0·72 
ECC6S '·90 OB2 2·55 U19 '3·75 SBR7 4·00 12AX7 0·. 
ECC91 8 .93 OC3 '·92 U25 ' · '6 6SRS '·75 '2BA6 2 ·'9 ECFSO ' ·08 003 '·92 U2S ,.44 SSS7 4·00 12BE6 2·43 
ECH35 2·00 PCBS '·40 U37 9·00 SBWS 4·00 12BY7 2 ·70 
ECH42 '·'5 PCSB '·40 UABCSO '·25 SSW7 ' ·52 12SY7A 2·70 
ECHSl ' .20 PC92 '.28 UBFB9 '.20 6Bl6 2·37 12HG7 4.'7 
EClSO ' ·00 PC97 '.20 UCH42 ' ·20 SC4 0.88 30FLl/2 '·'2 EClS2 '·00 PC900 '·20 UCHSl 2 ·32 SCS '·75 30P4 '·20 EClS3 ' ·60 PCFSO '·00 UClS2 ' ·04 SCBSA 2·49 30P19 '.20 
EClSS ' ·20 PCFS2 '·00 UClB3 '·44 SCDSGA 5·07 30PLl3 '·10 EF37A 3 ·60 PCFSS ' ·60 UFS9 '·44 SCHS 8 ·50 30PLl4 , .. 
EF39 2 .75 PCFSOl '·60 Ul41 2 ·50 SCl6 3·72 75Cl 2·31 
EF41 2 ·00 PCFS02 '·90 UlS4 '·20 SCW4 7 ·66 S5A2 2·'0 EF42 2·00 PCFS05 '·60 UY41 '·25 sos '.75 90Cl 2 -35 
EF50 ' ·60 PCFSOB '·60 UYB5 ' ·04 S005 5·94 150S2 2·10 
EF54 5·00 PCH200 ' ·60 VR 1 05/30 '·92 SEAS 2 .94 150C2 '·8' EF55 2 ·60 PClS2 ' ·00 VR 150/30 '·92 SEH5 '·85 150C4 2.30 
EFSO 0.80 PClS3 2·00 Z759 '6·80 SFS ' ·76 572S 27·60 
EFSS ' ·52 PClB4 '·00 lS03U 7·90 SGkS 2·67 B05 20.00 
EF91 ' ·80 PClB5 '.08 2021 3 ·60 SH6 ' ·60 B07 3·71 
EF92 5·8' PClBS '·08 3B2S '6·80 SHSS 3 ·77 SllA '1·93 
EF1B3 0·80 PClB05 '·08 4CX250B SJ5 2·50 B12A 1& •• 
EF164 0 ·84 P0500 3·60 27·50 SJS 3·60 S13 74·87 
EH90 '·40 PFL200 '·80 5R4GY 2·00 6J7 2·60 SS6A .... 
El32 ' ·50 Pl36 '·20 5U4G '·52 SJSSA 4·66 ' • • 17 El33 3 ·50 PlSl '·20 5V4G ' .52 SJSSC 6 ·58 '4.7' 
El34 2·20 PlS2 '.20 5Y3GT 0 ·85 6K4N ' ·25 2050 6 •• 
El36 '·60 PlS3 2·22 513 '·50 SKSGT ' ·30 5763 3·71 
El61 2 ·50 PlS4 '·08 5l4GT '·50 6K7 ' ·50 5S14A 3·72 
ElB4 '·00 Pl504 '·40 S/30L2 , ·56 SKS ' ·75 5S42 '2·011 
ElSS 2 ·50 Pl50S '·80 SAB7 '·50 SKOS 6·36 SOSO ' ·81 
El91 7·'4 Pl509 3·20 SAHS 4·7' Sl6G 2 ·60 S14SA 8 •• 
El95 ' ·32 Pl519 3 ·20 SAK5 3 ·60 SlSGC 2·60 S146S 7·08 
El3S0 8 ·50 PlS02 2·96 SAl5 0·82 Sl7 2 ·00 6S83S ".,. 
EMBl '·00 PY33 ' · '0 SAMS '·80 6l0S 6 ·72 S973 3·87 

-73S0 9·. 
Open daily to callers; Mon-Fri 9 a.m.-5 p.m. 

Valves, Tubes and Transistors Closed Saturday 
Terms C.W.C. only· Tel. 01-6772424-7 . Prices correct Prices excluding Quotations for any types not listed S.A.E. Tel." when going 

VAT add '5% Post and Packing 30p per order 946708 ,t'? press 

L.B. ELECTRONICS . . . . p y p P 
quantilies P.O.A. PI P 25p. 
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ASTEC UM111' E36 Modulators (Pull OU1S) 65p each. PI P 25p. 
JUST ARRIVED: Battery eliminator 6V 200mA. brand new 95peach. PIP 
35p. 5K Multi turn trim pots, PCB Mounting, pack of 14 £2.50. PIP 25p. 
CAPACITOR SCOOP: 1600uf at 10V. 160uf at 25V axial lead 24 at £1.00 
(mixed). PI P 25p. 
GIVE AWAY: 22 pin low profile Oil socket, gold plated 12p each. 10 al 
£1.00. PIP 25p. 
PEWEC: Mini fans 80mm x 80mm approx. 115V £4.50. pi p £1.00. 
TANTULUM CAPACITORS : 4.7uf at 25V. 14 for £1.00. PIP 25p. 
LEDS: ·2" Red 12p, TIL209 10p. OCP70 25p, 2114 (450NS) £4.50, 2526 
(Character Generator) £2.95. 2716 Eprom (single rail full spec.) £9.95 
pi P 25p. 

*ALLI.C's POSTAGE AND PACKING 25p* 
*All PRICES INCLUSIVE OF VAT.* 

*MANY SURPLUS COMPUTER BARGAINS* 
ACCESS AND BARCLA YCARD ACCEPTED 

L.B. ELECTRONICS 
11 Hercies Road, Hillingdon, Middlesex UB10 9LS_ 

Telephone: (89) 55399. 

£2 BARGAIN 
CAPACITOR 

PACKS 
100-Mullard C280/C281 from 
·01 JlF to 1 · 5 JlF at 250V!W: 
Good mixed selection and 25' 
mixed electrolytics from 10 JlF to 
above 500 JlF. Mixed voltage 
working . 

All for £2.00 
plus P&P. 

AERIAL BOOSTERS 
Aerial amplifiers can produce 
remarkable improvement on the 
picture and sound in fringe or dif-
ficult areas. 
B45 - For Mono or Colour this is 
tunable over complete UHF 
television band. 
B 1 1 - For stereo or standard 
VH F/FM radio . 

Next to the set fitting. Price 
£6.70 each. 

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

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

ELECTRONIC MAILORDER LTD. 
62 Bridge St, R8msbottom, via Bury, Lancs. BLO 9AGW. 

Tel Rams (070 682) 3036. 
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The biggest name in solder worldwide 

Arax Multicore Solder. 
Economy pack for general non· electrical use. 
Replaces solid wire and stick solder. (B.S. 219 Grade L). 
Econopak 200g reel of 3mm dia. Size 16A. 
E4.14 perreel. 

Tool box Reels. 
Multicore 5 'core solder for general use. Suitable for 
electrical joints (B.S. 219 Grade C). 
40/60 tin/ lead. 1.6mm dia. Size 3. £3.91 per reel. 
Savbit 
Multicore 5'core solder for radio, 1\1 and similar work. 
Reduces copper erosion. Suita ble for service engineers 
and ma nufacturers using small quant ities of solder. 
1.2mm dia. Size 12. £3.91 per reel. 

Multicore Wick. 
Multicore solder·wick for removing solder from 
virtually any joint. 
1.7mm dia. SizeABlO. E1.38per reel. 

Aluminium Soldering. 
Alu·Sol Multicore 4 ·core solder for soldering most 
types of aluminium. No extra flux needed. 
1.6mm dia. Size 4 . Ell.50 perreel. 

Bib Hi-Fi Accessories Ltd., (Solder Division), 
Kelsey House, Wood Lane End, 
Hemel Hempstead, Hertfordshire HP2 4RQ. 
Telephone: (0442) 61291. 

Products that help y'ou 
make a better ioli of it. 

Handy Dispensers 
PCll5 for printed circuits. 
SV130 for radio and 1\1 repairs. 
AR140 fornon· electrical applica· 

tions, except aluminium 
SSl60 for stainless steel a nd silver 

jewellery. 
19A for printed circuit board.s -

non-corrosive. 
All 50 for aluminium. 
BCA 16 solder cream for stainless 

steel, jewellery and house· 
hold products (non· electrical). 

BCRlO solder cream for electronic 
and electrical use 

BCA14 all purpose solder cream, 
non· electrical jointing and 
repairing. 

Tip Kleen. 
Multicore Tip Kleen. 
Soldering·iron tip wiping pad. 
Replaces wet sponges. (Should 
not be used above 350"C). 
81p per pack. 

Soldering Flux Pastes. 

Per pack 
E1.15 
E1.61 

E1.38 

E2.53 

96p 
E1.93 

£3.22 

E1.38 

El.38 

Mult icore soldering flux paste. Extra fast, non· 
corrosive., rosin-flux for electrical aI1d general purpose 
solderi ng. 
Rosin R.FlO. 35g net. 69p per pack. 
Multicoresoldering flux paste for soft metals (except 
aluminium) and stainless steel. Non·electrical. 
Arax A.F14. 35g. 69p per pack. 

Econopak. 
Ersin Multicore5·core solder. 
flux for electrical applications. 
1.2mm dia. 200g Econopak. Size l3A E4.14 per reel. 

Metal Soldering. 
Arax Multicore4·acid·core solder for metal fabrication 
(not aluminium) and repairs. 
40/60 tin/ lead.l.6mm dia . Size 11. £3.91 per reel. 

Wire Stripper and cutter. 

T.V and Radio 
Soldering. 
Savbit Multicore for 
radio,1\I and similar 
work. Reduces copper 
erosion. 
1.2mm dia. Size 5. 
90 p per handy 
dispenser. 
Econopak. 
General purpose solder 
suitable for all electrical 
joints. 
40/ 60 alloy.1.2mm dia. 
Size 6. 58p per handy 
plastic dispenser. 

Wire stripper and cutter with preCision ground and 
hardened steel jaws. Adjustable to most wire sizes. 
With handle locking·catchand easy·grip plastic 
covered handles. 
Ref: 9. £2.69 per pair. 

All recommended retail prices shown are inclusive of VAT If you have difuculty in obtaining any of 
these products send direct with 40p for postage and packing. For free colour brochure send S.A.E. 
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CHOOSE FROM OVER 
20 TOP QUALITY 

MODULES 

• 
HIGHEST QUALITY 

• 

• 
WORLDWIDE 

SUPPLIERS OF AUDIO 
EQUIPMENT FOR 
OVER 1 0 YEARS 

• 
DESIGNED AND MADE 

16 

IN BRITAIN 

• 
COMPLETELY 
GUARANTEED 

• 

BI-PAK Audio Modules are famous for their variety, quality of 
design and ruggedness. For over 10 years BI-PAK have been suppliers 
to manufacturers of high quality audio equipment throughout the 
world - to date, well over 100,000 modules have been sold - this 
is why discerning amateur enthusiasts insist on using BI-PAK 
modules in their equipment. They know that every item is designed 
and tested to do the job for which it is intended before it leaves 
the factory. Whatever you are building, there is a kit or module 

in the BI-PAK range to suit your every need from 
5 watts to 125 watts, from amplifiers to equalisers. 
AND if you cannot see what you require in this 

advertisement, just write or phone 
us - we are waiting to help you! 

\\ 

AL250POWER 
AMPLIFIER 

125 Watts r.m.s. 
SPECIALLY DESIGNED 
FOR USE IN - DISCO 
UNITS, P.A. SYSTEMS, 
HIGH POWER HI-FI, 
SOUND REINFORCE-
MENT SYSTEMS 

Specification: Output Power: 125 watts RMS Continuous. 
Operating voltage : 50-80. Loads : 4-16 ohms. Frequency response:. 
25Hz-20kHz Measured at 100 watts. Sensitivity for 100 watts 
output at 1 kHz: 450mV. Input impedance : 33K ohms. Total • 
harmonic distortion: 50 watts into 4 ohms: 0.1%, 50 watts into 8 
ohms: 0.06%. SIN ratio : better than 80d8s. Damping factor: 8 i 
ohms: 65. Semiconductor complement : 13 transistors, 5 diodes. 
Overall size: Heatsink width 190mm, length 205mm, height 40mm. 

AMPLIFIERS 
AL 10.3 watt Audio Amplifier Module 22-32v 

supply £3.63 
AL20. 5 watt Audio Amplifier Module 22-32v 

supply £4.11 
AL30A. 7-10 watt Audio Amplifier Module 

22-32v supply £4.78 
AL60. 15-25 watt Audio Amplifier Module 

30-50v supply £5.92 
ALBa. 35 watt Audio Amplifier Module 40-60v 

supply £9.28 
AL 120.50 watt Audio Amplifier Module 50-70v 

supply £15.11 

AL250. 125 watt Audio Amplifier Module 
50-BOv supply £22.54 

STEREO PRE-AMPLlFIERS 
PA 12. Supply voltage 22-32v input sensitivity 

300mv. Suit : AL 10/AL20/AL30 £9.83 
PA 100. Supply voltage 24-36v inputs: Tape, 

Tuner,Mag P.U. Suit : AL60/ALBO £20.30 
PA200. Supply voltage 35-50v inputs: Tape, 

Tuner, Mag P.U. Suit: AL80/AL 120/AL250 
£20,98 
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111-11". 
STA5. 5 watts per channel Stereo Amplifier 

Kit consisting of : 2 x AL20 amplifiers , 
1 x PA 12 pre-amplifier, 1 x PS 12 power 
supply, 1 x 2036 transformer and necessary 
wiring diagram £22.14 

STA10. 10 watts per channel Stereo Amplifier 
Kit consisting of 2 x AL30 amplifiers, 1 x PA 12 
pre-amplifier, 1 x PS12 power supply, 1 x 2036 
transformer and necessary wiring diagrams 

• £23.72 
STA 15. 15 watts per channel Stereo Amplifier 

Kit consisting of: 2 xAL60 amplifiers, 
1 x PA 100 pre-amplifier, 1 x SPMBO power 
supply, 1 x 2034 transformer, 2 x coupling 
capacitors for B ohms 470mfd 30v and 
necessary wiring diagram £42.27 

MM 1 00. Supply voltage 40-65v inputs: Tape, 
Mag P.U. Microphone Max output 500mv 

£14,29 
MM 1 OOG. Supply voltage 40-65v inputs: 

2 Guitars, Microphones Max output 500mv 
£14.29 

POWER SUPPLIES 
PS 12. 24v Supply. Suit: 2 x AL 10,2 x AL20, 

2 x AL30 & PA 12/S.450 £1,90 
SPMBO. 33v Stabilised supply. Suit: 2 x AL60, 

PA 1 00 to 15 watts £5.57 
SPM 120/ 45. 45v Stabilised supply. Suit : 

2 x AL60, PA100to 25 watts £7.34 
SPM 120/ 55. 55v Stabilised supply. Suit: 

2 xALBO, PA200 £7.34 
SPM 120/65. 65v Stabilised supply. Suit: 

2 xAL120, PA200, 1 x AL250 £7.34 
SG30. 15-0-15 Stabilised power supply for 

2 x GE100MK11 £4.37 
MISCELLANEOUS 

MPA30. Stereo Magnetic Cartridge 
Pre-Amplifier - input 3 .5mv Output 100mv 

£3.76 
S.450. Stereo FM Tuner Supply Voltage 

20-30v - Varicap tuned £29 .40 
STEREO 30. Complete 7 watt per channel Stereo 

Amplifier Board - includes amps, pre-amp. 
power supply, front panel , knobs etc-
requires 2050 Transformer £24.25 
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STA25. 25 watts per channel Stereo Amplifier 
Kit consisting of: 2 x AL60 amplifiers, 1 x PA 100 

pre-amplifier, 1 x SPM 120/45 power supply, 
1 x 2040 transformer, coupling capacitors for 
B ohms 470mfd 45v, 1 x reservoir capacitor 
2200mfd 1 OOv and necessary wiring 
diagram £46.58 

STA35. 35 watts per channel Stereo Amplifier 
Kit consisting of : 2 x ALBO amplifiers, 
1 x PA 100 pre-amplifier, 1 x 2035 transformer, 
2 x coupling capacitors 470mfd at 50v for 
B ohms, 1 x reservoir capacitor 2200mfd 
1 OOv and necessary wiring diagram £52.62 

BP 124. 5 watt 1 2v max. - Siren Alarm Module 
£4.43 

GE1 OOMK 11. 10 channel mono-graphic 
equaliser, complete with sliders and knobs 

£26.45 
VPS30. Variable regulated stabilised power 

supply 2-30v 0-2 amps £8.74 
PS250. Consists - 1 capacitor & 4 diodes for 

constructing unstabilised power supply for 
AL250 to 125 watts £3.78 

TRANSFORMERS 
2034. 1.7 amp 35v. Suit SPMBO £5.40 
2035. 2 amp 55v. £6.35 

STA50. 50 watts per channel Stereo Amplifier 
Kit consisting of: 2 x AL 120 amplifiers, 
1 x PA200 pre-amplifier, 1 x 2041 transformer, 
2 x coupling capacitors 1 OOOmfd 63v, 
1 x reservoir capacitor 3300mfd 1 OOv and 
necessary wiring diagram £68.87 

STA 100. 100 watts per channel Stereo 
Amplifier Kit consisting of: 2 x AL250 
amplifiers, 1 x PA200 pre-amplifier, 
2 x SPM 120/ 65 power supplies, 2 x 2041 
transformers, 2 x coupling capacitors 1000mfd 
1 OOv and necessary wiring diagram £97.38 

2041 . 2 amp 0-55v-65v. Suit : SPM 120/ 55, 
SPM 120/ 65v £6.80 

2050. 1 amp 0-2v. Suit Stereo 30 £3.25 
1725. 150mA 15-0-15v. Suit SG30 £1.77 

ACCESSORIES 
139. Teak Cabinet. Suit: Stereo 30, 

320 x 235 x B1mm 
140. Teak Cabinet. Suit : STA 15, 

425 x 290 x 95mm 
FP 1 00. Front Panel for PA 100 & PA200 
BP1 00. Back Panel for PA 100 & PA200 
G E 1 OOFP. Front Panel for one G E 1 OOMK 11 

£1.75 
2036. 750mA 17v. Suit PS 12 £3.20 2240. Kit of parts including Teak Cabinet, 
2040. 1.5 amp 0-45v-55v. Suit: SPM 120/45. chassis sockets, knobs, to build 15 watt 

SPM 120/ 55v £5.20 stereo amplifier £19.95 
Full data sheets are available FREE on request, please enclose a S.A.E. . 
Access and Barclaycards accepted - just telephone our Orderline - Ware (STD 0920) 3182. 
All prices include V.A.T., add 50p. postage per order. Terms: C.W.O., cheques, 
Postal Orders payable to Bi-Pak at address below. 

Dept. PW11, P.O. BOX 6, WARE, HERTS. 
Tel: Ware (STD 0920) 3442. Telex: 817861. 
Giro No. 388006. 

at: 3 Baldock 

,aiIc, 
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SPECIFICATIONS 
Max. Output power 125 wan RMS 
Operal ing voltage lOCI 50·S0 Max. 
l oads 4·16 ohms 
Frequency response Measured al 100 watts 25Hz· 20kHz 

output stage uses four 115 watt transistors normally only 
two would be used, resull, a high powered rugged unit. 

The PC Board is backJl'inted, etched and ready to drill for 
ease of construclion, and the aluminium chassis is 
preformed and ready 10 use. supplied with all parts 

Sensi livily far 100 watts 400mV @ 47K 
TypicalT.H.O. @ 50 waits 4 ohms load 0.1 % 
Oimensians 205 x 90 and 190 x 36 mm 
The P.E. power amp kit is a module for high power 
applications-disco units, guitar amplifiers, public 
address systems and even high power domestic systems. 
The unit is protected against shaft circuiting of the load 
and is safe in an open circuit condit ion A large safety 
margin exists by use of generously rated components. the 

and circuit diagrams. £ 9 
125 watt power amp kit .50 p&p 

£ 1 .00 plus 20p p&p 

Suitable Mains Power Supply Unit £ 7 50 
sufficient for one power amp • plus [2.75 p&p 

BUILD A 12 WATTS PER CHANNEl STEREO AMPLIFIER £6 00 
ACCESSORIES AND L.S. KIT EXTRA (not available separately) _ 

DIY PACK 1 2 x power amp kilS £6 00 
LP11821 preamp module, suitable for • 

ceramic and auxi liary inpu ts. plus £1 .10 p&p 

£8.50 
In easy to bui ld form 

P.C.B.s backprinted, etched 
and drilled ready to use . 

DIY PACK 2 2 x power amp kilS LPII S4 
preamp module suitable for magnetic 

ceramic and auxiliary inputs. 

DIY SPEAKER KIT Two S" x 5" approx. 
4 ohm bass. 

plus f1 .15p&p 

£3.50 
12 + 12 WAIT AMPLIFIER 
KIT NOTE: lor use with 4 to 8 ohms speakers. 
With up·to·the·minute features . To complete you just s.upply 
screws, connecting wire and solder. Features include din mput 
sockets for ceramic cartridge, microphone, lape or tuner. 
Outputs-tape, speakers and headphones .. By the press 01 a 
bunon it transforms into a 24 wall mono diSCO amplifie r with twin 
deck mixing. The kit incorporates a Mullard LP 1183 pre·amp 
module. plus 2 power amplifier assembly kits and mains power 
supplV. Also fealUred 4 slider level controls, bass and treble 
controls and 6 push button switches. Silver finish fascia panel with 
matching knobs. Easy to assemble teak simulate cabinet and ready 
made metal WOB:. For funher inlormation instructions are 
available price SOp. Free with kit £ 1 3. 9 5 Size 9V4" x 8lf,' x 4" approx 
NOTE: 
for use with 410 8 ohms speakers. plus £2.55 p&p 

BSR chassis 
record player deck 
with manual set 
down and return, 
complete wi th 
stereo ceramic 
cartridge. £8.50 plus £2.75 p&p when 

plus [1.7 0 p&p 

purchased with amplifier available separately £1 0.50 plus £2.75 p&p 

TWO WAY SPEAKER KIT. 2 Phillips S" app rax speakers 
£4.75 per ste reo pair plus Cl .50 p&p when purchased with amplilier 
available separately £6.75 plus [1.50 p&p. 
ALSO AVAI LABLE Stereo magnetic pre·amp conversion kit all 
components including P .C.B. to convert your ceramic Input on the 
12 + 12 ama to £2.00 when purchased with kit featured 
above. £4.00 separately inc. p&p. 

OFFER I SAVE MONEY by purchasing 12 + 12 amp kit. BSR 
• record deck and speaker kit together for only 

PRACTICAL ElECTRONICS 
CAR RADIO KIT £10.50 

DIY ACCESSORIES Mains translarmer 
smoothing capacitor rect ifie r 4 x slidel 

controls, for base, treble and volume 

£3.00 
plus [1.60 p&p 

ACCESSORIES: Available only 
at time of purchase of Bargain Packs 

BSR Manual single play 
record deck with auto retu rn and 
cueing lever. Fitted with stereo 
ceramic can ridge 2 speeds with 45 
rpm spind le adaptor ideally suited 
for home or disco use. 

£ 12 25 OUR PRICE 
• plus [2.75 p&p 

Size approx 1 3" x 11 " 
PHILlIPS RECORD PLAYER 
DECK GC037 
Size approx 15V," x 12 V4" 

Hi Fi record player deck. 2 speed, 
damped cueing, auto shu t·off. belt 
drive with floating sub chassis to 
minimise acoustic feedback. Corn· 
plete with GP40 1 stereo magnetic 
canridge -LlMITED STOCK. 
UNBEATABLE OFFER AT 

£27 50camPlete 
• plus [2.75 p&p 

2W ..... '" 
MW ond LW 

30 + 30 WATT STEREO AMPLIFIER 
BUILT AND TESTED 

ARISTON PICK UP 
Ariston pick·up arm manufactured in Japan. £11.95 

18 

• Easy to build ·5 push bunon tuning 
• Modern styting design • All n.w unus.d components 
·6 .. ,tt output • Re.dy . "hed & punched P.C.B. 
-Incorporatn supprnsion circuits • Now with t.pe input socket 

All the electronic components to build Ihe radio. you supply only 
the wire and solder as featured in the Practical Electronics March 
issue. Features: Pre·set tuning with five push button options, 
black ill umi nated tuning scale, with matching rotary control knobs, 
one. combining ontoff vo lume and tone ·control, the other fat 
manual tuni ng, each set on wood simulated fascia. 
The P.E. Traveller has a 6 watts output, neg ground and incor· 
porates an integrated circuit output stage, a Mullard IF module 
LP 1181 ceramic filter type. pre·aligned and assembled and a Bird 
pre·al igned push button tuning unit . The radio fits easily in or 
under dashboards 
Complete with instructions 

CONSTRUCTORS PACK 7A 
Suilable stainless steel fully retractable locking aerial and 
speaker (approx. 6" x 4") is £1 95 per pack. 
available as a kit complete • p&p {l.00 
Pack 7A may only be purchased at the same lime as Pack 7 

£ 15.20 including p&p. 
FEA TURED PROJECT IN PRACTICAL ELECTRONICS 

Viscount IV unit in teak simulate cabinet si lver fini shed rotary controls 
and pushbuttons with matching fascia, fed mains ind icator and ste reo 
jack socket. Functions switch fo r mic magnetic and crys tal pickups, tape 

. and auxiliary. Rear panelleatures fuse holder. DIN speaker and input 
socket 30 + 30 watts. RMS 60 + 60 watts peak for use with 4 10 8 ohm 
speakers. Size 14:1{4" x 10" approx 

READY TO PLAY £32.90 6U
;op&p 

323 EDGWARE ROAD. LONDON W2 
21C HIGH STREET. ACTON W3 6NG 

ACTON : Ma il Order only . No callers 
ALL PRICES INCLUOE VAT AT 15 % 
All items subject to 8Vailability. Prica correct at 

1.9.BO and subject to change without nati ... 
For further information send for inSlruclion booklet. 

20p plus stamped addre ssed enve lope . HOTE : 
Person! under 16 years not served without parent's authorisation. 

Complete with heads hell. 
plus [2.50 p&p Listed price aver [30.00 OUR PRICE 

100 WATT 
MONO DISCO 
AMPLIFIER 
Brushed aluminiou fascia and rotary controls. 
Size approx 14" x 4" x 10 V4. Five venical slide 
controls. master volume, tape leverl. mic level. deck 
level. PLUS INTER DECK FAOER far peneel graduated change 
from record deck No. 1 10 No. 2. or vice ve rsa. Pre fade level 

(PAL) lets YOU hear next disc before 
lading it in . VU meter monitors output level. 
OUIPUI 100 watts RMS 200 wails peak £76.00 

plus [4.00 p&p 

50 WAn MONO DISCO AMPLIFIER 
Size appox 1311" x 51//' x 6* to . 50 wans rms. 100 watts peak 
output. Big features include two disc inputs. both for ceramic 
cartridges, tape input and microphone inpur. level mixing controls 
filted wi th integral 
push·pull switches 
Independent bass 
and treble controls 
and master volume. 

£30.60 ----.;;.J 
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Open Channel 
THE long-awaited Home Office Green Paper on the UK version of 
Citizens' Band-Open Channel. a Discussion Document-has 
proved to be something of a non-event. It devotes fourteen pages 
to saying what could equally well be said in about four. the sum 
total of which is: 
1. To minimise interference with domestic radio and TV. a 
frequency just above 928MHz is favourite. It says that some other 
countries are looking at CB in the same band. but neglects to point 
out that they are also looking at the effects on the human body of 
radiation at those frequencies. There appears to be a definite link 
with cataracts of the eye. a significant point when considering the 
use of hand-portable transceivers with integral microphones. 
2. An ultimate allocation of 40 channels at 25kHz spacing is 
envisaged, though the question of what modulation mode should 
be used is ignored completely. 
3. A range of 1 5km (just over 9 miles) is thought adequate and 
desirable. However. the paper then goes on to quote test results 
from several sources to prove that in practice, ranges are likely to 
be between 10 and 50 per cent of this distance. 
4. The Home Office intends to wash its hands of any involvement 
whatsoever in trying to control in-band interference. so the 
jammers. the music players, the heavy breathers, etc., etc., will 
have a free rein I 

Send for your copy of Open Channel to: Officer in Charge. Home 
Office, Supply and Transport Branch. Royston Road, Cambridge 
CB2 8PN. and get your comments in to the Radio Regulatory 
Department of the Home Office by November 30 at the latest. 

THIS month we are introducing several changes and new features 
to Practical Wireless, largely as a result of suggestions and 
requests from our readers. And there will be more new features 
coming into the magazine over the next few months. We hope that 
they will turn out to be just what you wanted, and would like to say 
a big thank you to all who took the trouble to send us their views. 

For an explanation of the new " Rating" system for constructional 
articles. see below. 

I AM sorry that some readers writing to us with queries in the past 
few months have had a very long wait for answers. Two of our 
technical staff recently decided that journalism was not for them. 
and have left us to resume their careers in industry. leaving us very 
short-staffed. We have now filled the gaps, and hope that we shall 
be well on the way to clearing the backlog of letters by the time this 
issue is published. 
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Amateur Radio Supplies 
As from 1 August 1980, a new 
amateur radio communications shop 
has been opened at Kempston near 
Bedford. 

The new company, named Bedford 
Audiocom, at present hold agencies for 
Yaesu, FDK, Jaybeam and Bantex, and 
others will follow. Bedford Audiocom 
intend to specialise in mobile and por-
table rigs and a wide range of aerials 
and accessories. 

Further information from: Bedford 
Audiocom, 76 Bedford Road, 
Kempston, Beds. MK42 8BB. Tel: Bed-
ford (0234) 854133. 

New Component Centre 
A new component shop has recently 
been opened by Riscomp Ltd. in order 
to supply a wide range of components, 
test equipment and books to the 
amateur and enthusiast. 

In addition, the full range of audio 
modules from Autona Ltd. will · be 
stocked. 

Opening hours are , Monday to 
Saturday 9.00am to 5.00pm, closed all 
day Wednesday. 

Riscomp Ltd., 21 Duke Street, 
Princes Risborough, Bucks. Tel: (084 
44) 6326. 

Solent Audio 80 
Hamilton Electronics Ltd . of 
Southampton are the host exhibitor at 
Solent Audio 80. which is being held 
on 25 and 26 October. 

Solent Audio is now established as a 
major regional Hi-Fi show and this year 
is supported by thirty leading manufac-
turers. 

Three complete floors have been 
booked at the Post House Hotel, 
Southampton, and each exhibitor will 
have an individual demonstration 
room. Representatives of the manufac-
turers will be in attendance throughout 
the show. 

Further details from: Hamilton Elec-
tronics 'Ltd., 35 London Road, 
Southampton SO 1 2AD. Tel: (0703) 
28622. 
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I Giving Two-Way Radio Its Voice 

Bandstand Monthly 
"Bandstand", the monthly publication 
of a group promoting the legalisation of 
CB Radio, is having to increase its 
cover price. 

I understand from its Editor, Mike 
Evans, that the circulation of "Band-
stand" is increasing very nicely. 

The new price for "Bandstand" is 
25p per copy, or a 12-month subscrip-
tion for £4.44 (1 st Class Post) and 
£4.20 (2nd Class Post). Applications 
should be sent to: B.M. Bandstand, 
London WC1 V 6XX. 

Special Event 
Ormskirk Amateur Radio Club will be 
operating a special amateur radio sta-
tion GB2MS, for the Jamboree on the 
Air, to be held on 18 and 19 October 
1980, from the 8th Sefton East Scout 
Group HQ, United Reformed Church, 
Horthway, Maghull, Nr Liverpool. 

Operation will be on all h.f. bands 
between 1300 and 1700, on both 
days. It is hoped to interest the scouts 
in the hobby with various· construc-
tional projects, demonstrations and to 
run a course for the Scout "Com-
munications" badge. 

Further details from: P. J. Kay 
G4GCB, "Norin': 6 Shireoaks, Belper, 
Derbyshire. 

Diary Date 
The British Amateur Television Club 
are holding their "BATC Convention 
80" on 5 October 1980 at the Post 
House Hotel, Braunston Way, 
Leicester. 

The hotel is located off the A46 
about one mile from the M 1 motorway. 

There will be many attractions for 
the amateur TV buff. 

Details from: Mike Cox G8HUA, 16 
Woodclose Road, Scunthorpe, South 
Humberside DN17 1 RV. 

Nascom Exercise 
PrQgrams 
A booklet of BASIC games programs 
for the Nascom 1 and 2 microcom-
puters entitled "BASIC Programs Book 
1" has been produced by the Inter-
national Nascom Microcomputer Club 
priced £2.50 plus 40p postage. 

Ten programs have been "LISTed" 
from programs running in a Nascom 
using the 8K BASIC and are primarily 
intended as exercises in learning how 
to use the machines. Although they all 
run, the INMC recommends users to 
enter the programs and not only to 
make them work but also to study how 
they work. 

The booklet, additionally, lists a 
number of SUb-routines and a complete 
table of H EX codes for reserved words 
and graphics, and offers guidance on 
overcoming two minor bugs and deal-
ing with "Listening to Tape" in BASIC 
using NAS-SYS 1 and NAS-BUG. 

The booklet is available from the: 
INMC, cia Oakfield Corner, Sycamore 
Road, Amersham, Bucks. 

Disco 0.1. Y. Centre 
Roger Squire's have recently opened 
their sixth outlet in IIford, Essex. 

As usual with all Squire's shops a 
big range of spares and d.i.y. products 
will be available for the Disco operator. 

The product range will include, 
speaker chassis, turntables, cartridges 
and stylli, plugs, sockets, bulbs, spots 
of many different types,and all types of 
cable for Discos and lighting rigs. 

The new Roger Squire's shop is at: 
415 IIford Lane, IIford, Essex. Tel: 01-
4781153. 
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ALAN MARTIN GBZPW 
New Scanning Receiver 
The SX-200 Scanner covers the bands 
26-88MHz, 108-180MHz and 
380-514MHz on both a.m. and f.m. 
modes, and incorporates a digital 
clock. 

Frequency entry is by keyboard, and 
the SX-200 will scan the channels 
stored in its 16 memories or search 
any band between user-programmed 
limits . Two-speed scanning or 
searching, and optional scan delay are 
featured. 

Either the integral whip or external 
50-750 antennas may be used, and 
there is a switched 20dB attenuator for 
local reception. The power supply is 
12V d.c., or a.c. mains via an external 
adaptor. 

Portable Cap_ Meter 
The recently introduced Model 820 
portable capacitance meter from Ha-
vant Instruments Ltd., is an economical 
mUlti-range instrument combining 
digital accuracy with complete por-
tability. Its ten ranges cover 
capacitances from 0·1 pF to 1 farad. 

Safety Tape 
An increasing number of yachts and 
small boats are being fitted by their 
owners with v.h .f radiotelephone 
equipment, as a means of keeping in 
touch and of summoning help in an 
emergency. As the marine v.h.f. band 
gets busier, it is more important than 
ever that the correct operating 
procedure is used. In fact, life could 
depend on it. 

Practical Wireless, November 1980 

The SX-200 measures just 75 x 
210 x 235mm and weighs around 
2·8kg. It is priced at £241·50 which 
includes VAT and p&p, and is available 
from: Gareth Electronics, 7 Norvic 
Road, Marsworth, Tring, Herts. HP23 
4L5. Tel: Cheddington (0296) 668684. 

Accuracy is 0·5% or 1% of full scale, 
and resolution down to 0 · 1 pF ac-
cording to range. 

In use, the capacitor leads are simply 
inserted into a pair of slots and the 
capacitance is indicated on the clear 
4-digit Le.d. display. A flashing display 
provides overrange indication. Provi-
sion is also made for using jack plugs 
when measuring in-circuit capaci-
tances. 

Housed in a robust moulded case, 
the 820 weighs only 675g (1·51Ib) 
and is powered by either rechargeable 
or disposable cells, facilities for using a 
charger are provided. A tilt stand, spare 
fuse and 26-page operating manual 
are also supplied. 

Costing £80 plus VAT, the unit is ob-
tainable from: Havant Instruments Ltd., 
Unit 3, Westfields, Portsmouth Road, 
Horndean, Hants. Tel: (0705) 596020. 

A novel way of learning that 
procedure is from a pre-recorded 
stereo tape cassette, part of a package 
called the "VHF Guide". The cassette 
covers just about every eventuality, 
including making a link telephone call, 
talking to coastguards, marinas and 
port operations stations, listening to 
weather and navigatipn warning 
broadcasts, and, most important, 
making emergency and distress 
(Mayday) calls . There is also 

If you please 
Please mention "Production Lines" , 
when applying to manufacturers or 
suppliers featured on this page. 

More on pages 73 and 74 

Cassette Eraser 
S.G.L Ltd. is marketing a video eraser 
which will erase video and audio 
cassettes and tapes in seconds. 

Called the Videoraser, it is used in-
stead of the recorders own internal 
mechanism and leads to a reduction of 
wear on the video head and conse-
quently their costly replacement. 

It is claimed to erase 100 times bet-
ter than a recorder thus enabling higher 
re-recording standards to be achieved 
and prolong the usable life of the tape. 
The Videoraser measures 120 x 
114mm, weighs 2 kilos, is powered by 
a.c. mains and provides a magnetic flux 
of 1400 gauss which makes it possibly 
the most powerful eraser of its type 
and can erase a two inch cassette. 

Costing £56.93, VAT included, it is a 
worthwhile investment for the 
domestic user and can be obtained on 
a cash-with-order basis from: 5 .G.I. 
Ltd., Fircroft Way, Edenbridge, Kent 
TN66HA. Tel: (0732) 864111. 

information on licensing the station 
and operators. 

A handy reference booklet and a 
Mayday "prompt"' card complete the 
package, which was prepared in close 
co-operation with H M Coastguard, the 
British Post Office and the Royal 
Yachting Association. 

The VHF Guide costs £5 ·95 plus 
45p postage and packing from: 
Double-Tee Productions, 35 Mall 
Road, London W69DG. 
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• 

No doubt most readers are already equipped to measure 
resistance since resistance measuring ranges are a feature 
of every multimeter. However, analogue test meters nor-
mally use a very simple form of resistance meter circuit 
which basically just consists of adding the meter, a bat-
tery, a variable resistor, and the test resistor in series. The 
variable resistor is adjusted for full-scale deflection of the 
meter with the test prods shorted together, and adding a 
resistor across the test prods then results in reduced 
current flow and a correspondingly lower meter reading. 

This produces the familiar and rather inconvenient 
reverse reading resistance scale. The scale is also non-
linear with severe cramping at the high-resistance end, and 
this also tends to be a little inconvenient and with rather 
poor accuracy. 

Linear Scale 
The conventional method of obtaining a forward 

reading linear resistance-scale is to feed the test resistor 
from a constant current source and measure the resultant 
voltage using a high impedance voltmeter, which will not 
draw a significant proportion of the constant current 
generator's output. 

The voltage needed to drive a given current through a 
resistance is obviously dependant upon the value of the 
resistance, and will rise in proportion to the value of the 
resistance. For example: 1 volt is needed in order to drive 
I ampere through 1 ohm. Doubling the resistance to 2 
ohms would require 2 volts for the same current flow, 3 
ohms would need 3 volts, and so on. Thus a forward 
reading linear scale is produced. 

Circuits of this type often use current source and meter 
circuits which fall clearly into two separate sections, but 

Vin 
Vout 

Rb 

Ra 

av 

Fig.1(a) 

Vref 

Rb 

(R under 
Ra testl 

av 

Fig.1(b) 

others use a disguised form of circuit which employs 
operational amplifier techniques. The unit described in this 
article falls into the latter category, and this enables an 
extremely simple circuit to be used. In fact this circuit is 
not really much more complicated than the ordinary 
resistance meter circuit, and the unit is well within the 
scope of any constructor, including the beginner. 

Circuit Operation 
The unit is based on an operational amplifier connected 

in the non-inverting amplifying mode. The circuit of Fig. 
1 (a) shows this basic amplifying arrangement. The input 
is applied to the non-inverting (+) input and a negative 
feedback loop consisting of two resistors is connected 
between the output and inverting (-) input. ' 

The voltage gain of this circuit is equal to (Ra + Rb) 
divided by Ra. This is because the output voltage is equal 
to the voltage difference across the inputs multiplied by the 
open loop voltage gain of the operational amplifier. 

Theoretically an operational amplifier has infinite gain 

..c..+9V 
Resistor 
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under test 0---+-----. 

R6 

100 
R5 
lk 

C2 

av 
Fig. 2: The complete circuit dia-

gram of the resistance meter 
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A1ITRA D The premier mail order house 
. in quality products 

and supenor after-sales care. 

ZETRON CLOCK RADIO Full fidelity 
AM-fM-LW radio with green tube 
electronic time display. Alarm, 

• settable anywhere in 24 hour period, 
can also activate radio to provide 
wake-to-music facility. 60 minute 
sleep timer with auto shut-off and 
touch snooze control. Auto bright-
ness control. Powerfai lure indication. 

, £16.95 + 8Sp p&p. 
SEIKO QUARTZ LCD MEMORY-
BANK CALENDAR WATCH 
Displays hour, minute, second, 
month, day of the week and date in 12 
hour indication - or 24 hour at the 
touch of a button. Button touch also 
display month and year and dates for 

---------------------, 
To: Mitrad, 68-70 High Street, Kettering, Northants. 
Please send me: 

Zetron clock radio(s) at £17.80 inc p&p 
Seiko Watch(es) at £50.80 inc p&p 
Pen Watch(es) at £12.00 inc p&p 

Total value of my order £ 
I enclose cheque/PO or debit my Access/ Borc1aycard 
No. ___ _ _____ Signature ________ _ 

Name _______________ (block leHers please) 
Address _ _ _________________ _ 

card holders may telephone (0536) 522024 24 hours 0 day stating card number for immediate 
aHentian. All orders despatched within 48 hours. Delivery subject to availabil ity. Full refund if not 
completely satisfied. Mitred. Registered in England No. 1500613. Code: PW. 

Practical Wireless, November 1980 

a designated month with Sunday 
dates flashing . Stores dates in 
memory up to 11 ahead, flashes 
'MEMO' on designated dates. 
Illuminated time and calendar 
display. Display flashes when battery 
nears life end . Stainless steel case 
and wrist strap (adjustable). In 
presentation case with instructions. 
£49.95 + 8Sp p&p. 
PANTER QUARTZ PEN WATCH 
five function LCD pen watch showing 
hours, minutes, seconds, month and 
date. Computerised four year date 
memory. Ball point pen. Stainless 
steel case. Price includes presenta-
tion case and full instructions. 
£12.00 inc. p&p. 
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PRESENT 
R1TY TERMINAL UNIT 

CT100 
Incorporating COMPLETELY AUTOMATIC receive/transmit 
modes. Protected and buffered input provided for TTV 
keyboard. Automatic re-generation of incoming tones. 
Special r .f. interference suppression circuit, etc., etc. 

INPUTS FOR: 
Audio FSK signal in; Data in 
from VDU (e.g. G3PLX); TTY 
Keyboard or Tape Reader. 

OUTPUTS FOR: 
VDU or other TIL compatible 
equipment; TTY Magnet -
single or double current; AFSK 
to drive Transmitter. 

Featuring a unique digitally controlled' Autoprint' circuit which is a 
superior replacement for the 'Antispace' and 'Autostart' facilities 
found on some other terminal units. The terminal will ignore most 

CW and phone signals but will respond to a correct RTTY signal. 
All prices include VAT: CT1 01 Receive/Transmit VDU only £99.60. 

CTW3. with Teleprinter interfa.ce £104.90. 
All models plus £2.50 towards delivery. 

ALSOA MATCHING 
VIDEO DISPLAY UNIT 

MODEL CD300 
especially designed for the 

RID ENTHUSIAST! 
The video display unit is designed to be an all-electronic replace-
ment for a Teleprinter. and therefore does NOT suffer the disadvan-

tages of bulk. unreliability and noise. 

The basic function is to take Murray Code - either from a Terminal 
Unit (on receive) or from a Keyboard - and produce a complete TV 
signal. This signal may be fed into a monitor or modulated and fed 

into the aerial of an ordinary domestic TV set. 

It may also be used (with a keyboard) to send Murray Code signals 
for transmit purposes. 

I I I I I I I I I 

16 lines per page. 64 characters per line. 
TTL compatible input. Standard IV video output. 

Flashing cursor. Auto-scroll at end of page. 
Front panel controls for: 

Letter shift. Figure shift. Page reset. 
Carriage return. Line feed. 

Built-in mains P.S.U. Styled to match the Catronics CT100 
Terminal Unit. Cabinet size 9" x 2!" x 7" approx. 

Now with built-in UHF Modulator for only £170 incl. VAT I 
(plus £2 50 delivery) I 

PLESSEV SL 1600 Series ICs 
SL1610 £1.621 SL1611 £1.621 SL1612 £1.62ISL1613 £2.30 
SL1621 £2.15 SL1623£3.20 SL1626£2.60 SL1630 £2.15 
SL1640 £2.42 SL1641 £2.42 

Other parts for SSB transceiver also available. 
ALL PRICES INCLUDE VAT but please add 40p min. postage. 

Access and Barc/aycards we/come 

NEW MAIL ORDER SERVICE 
FOR CONSTRUCTORS IN 

DEVON & CORNWALL 

I.Cs., all discreet components, die cast & instrument 
cases, S.Dec breadboards, matrix & copper clad 
boards, panel meters and speakers, AC/DC convertors, 
DC adaptors, in fact everything the constructor may 
require 

ENQUIRIES WELCOME 

also : soldering irons, multi meters, transisor testers, 
SWR meters, test leads etc. 
SPECIAL OFFERS:- mains neons (amber + red) 30p. 
S.P.S.T. toggle switches @ 38p. D.P.D.T. toggles @ 

50p. plus special offers on headphones (from £3) etc. 

(&e) Providence Street, 
North Hill, Plymouth. PL4 8JG 
Tel. (0752) 21581-2 

Callers welcome 9 a.m.-5.30 p.m. Mon.-Sat. inc. 

P.A. equipment, scanning monitors, mobile radio 
accessories/aerials also stocked. 

STE.PHE.NS-jAME.S LIMITED 1 
COMMUN/CA nON ENGINEERS I 

47WARRINGTON ROAD. LEIGH WN7 3EA 
ENGLAND 

Telephone (0942) 676790 
Everything forthe Short Wave Listener. 

We stock receivers and listening aids by most of the world's leading manufacturers. 
Full range of VH F receivers - transceivers. Mobile equipment pre-
selectors- filters-antennas. Stabilised powersupplies from 2 to 20Amp. 
Antenna switches- converters. Aluminium masts-c:lamps. Antenna rotators. 

Trio Rl000 Receiver We have a good range of secondhand 
equipment at all times. Send large S.A.E. 
for details or telephone. Open 6 days 
a week. 

Digital readout general covera'Pe receiver 
coverin\il 200KHz to 30MHz With a P.LL 
syntheslser. Also incorporating quartz digital 
clock. [298.00. 
Trio R820 
Amateur Band Receiver £690.00. Bearcst 220FB Receiver 

Our second hand equipment changes daily 

Scanning Receiver. 66-88MHz-118-
136MHz. 144-148MHz- 144-148MHz. 
420·450M H,-450·4 70M HZ. 470·5' 2M H, 
(258.75. 

cash. 
Send S.A.E. for details of our range Aircraft 
Band Receivers. 

Size/Cell 
4·SV Pack 
6·0V Pack 
9·6V Pack 

DEACs 
VARTA BUTTONS 
(1·24V PER CELL) 

225mA DKZ 
25mm dia x 9mm 

£3·20 

VAT included 
P + P 60p per order 
RECHARGEABLE 

BATIERIES. 

600mA DKZ 
34tmm dia x 10mm 

£5·55 
£6·94 

£11·10 

CYLINDRICAL NICADS .HP7 Size sap only: HP11 Size £2 .35: HP2 Size 
£3·20: PP3 £4·00; PP3 Charger £5·00. 
CONSTANT CURRENT CHARGER Swilched 9mA/25mA/50mAl 
120mA/200mAl400mAoutput-charges 1 to 12 nicads- £13·95. 

V & F SMALLCRAFT (POPLAR) LTD 
38, STONELEIGH ROAD, CLAVHALL, ILFORD, ESSEX 

Tel: 01-550-6642 
LIMITED TRAOE DISCOUNTS POSSIBLE ON DEACs. 
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and any difTerence between the input voltages will result in 
the output going fully positive if the (+) input is at the 
higher potential, or fully negative if the (-) input is at the 
higher voltage. Practical operational amplifiers do not 
achieve theoretical perfection of course, but their open 
loop gain is normally in the region of 200000 times and 
can be regarded as infinite for most practical purposes. 

In the circuit of Fig. l(a), applying an input voltage will 
unbalance the inputs and cause the output voltage to rise 
or fall, depending upon the polarity of the input signal. As 
it does so, due to the coupling through Rb it will raise or 
lower the voltage at the inverting input, as appropriate, 
and once again balance the inputs. 

If Rb has a value of zero, the output will assume the 
same potential as the non-inverting input in order to 
balance the input potentials. If Ra and Rb have the same 
value, then due to a potential divider action the output 
must be double the input voltage in order to balance the in-
puts. Making Rb two times the value of Ra will produce 
an output voltage three times that of the input voltage, 
since the potential divider action across Ra and Rb will 
result in only one third of the output voltage appearing at 
the inverting input. It will be apparent from this that the 
equation given earlier is, therefore, correct. 

This resistance meter circuit uses the basic configura-
tion shown in Fig. I(b). Here a stable reference is applied 
to the non-inverting input, and Rb is the test resistance. A 
voltmeter is connected between the operational amplifier 
output and the reference voltage. 

If, for the sake of this example, we assume that the 
reference voltage is 1 volt and Ra is Ikn, with Rb at 
zero the circuit will have unity gain and the meter will read 
zero because 1 volt will be present at both its terminals. If 
Rb is raised to 1 kn, the circuit will have a voltage gain of 
two, 2 volts will appear at the amplifier output, and the 
meter will register the 1 volt developed across its ter-
minals. With Rb at say 5kn, the circuit will have a voltage 
gain of six, 6 volts will appear at the output of the am-
plifier, and the meter will register the 5 volts present across 
its terminals. 

This gives the required forward reading linear scale 
resistance meter action with the meter reading being 
proportional to the test resistance. Note that the current 
through Ra and Rb is constant and does not vary with 
changes in the value of Rb, and that the voltmeter reading 
is equal to the voltage across Rb. The circuit is therefore 
really using the constant current generator/high im-
pedance voltmeter system mentioned earlier, but in a 
disguised form. 

The complete circuit diagram is shown in Fig. 2. 
A reference voltage of about 0·6 volts is provided by 

* components 

'Resistors 
tW5% 
, 4·7kO 

3.9kO 

+W2 % 
' 1000 
1kO ' 
10kO 
100kO 
lMO 
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RESIST ANCE 
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ON CHECK 100 

TEST 
RESISTANCE 

RANGE 

forward biased silicon diode D 1. R 7, R8 and M 1 comprise 
the voltmeter circuit which has a sensitivity of about 
6 volts f.s.d. (i.e., ten times the refeience voltage). The 
voltmeter sensitivity can be varied to some extent by ad-
justment of R 7 for calibration purposes. R2 to R6 are the 
equivalent of Ra in Fig. I(b), and one of these is selected 
by S I. This provides the unit with five measuring ranges of 
O-lkQ, O-IOkn, l-lOOkn, O-IMn, and O-JOMQ. 

C2 is the compensation capacitor for IC I, which is a 
CA3130 device. This particular operational amplifier has 
been chosen because it has an extremely high input im-
pedance of typically 1 500 OOOMn, and this removes inac-
curacies on the higher ranges due to the input impedance 
of the amplifier shunting the lower feedback resistor. It is 
also necessary to use a device, such as the CA3130, that 
operates with its inputs and output close to the OV rail. 

With SI in the position shown, the circuit works nor-
mally , but when it is in the alternative position the meter is 
disconnected from the main circuitry and is connected 
across the supply lines via R9. This converts M 1 to a 

ICl 

S1 
S2 
S3 

j: , 
. 188 x 1:1 0 x 60mm plastic case; 

Printed Circuit board; Meter 60 x 
45mm moving coil 100v.A f.s.d.; 
P-P3 battery and connector to suit; 
Knobs, A2}; 4mm terminals, red 

" 
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WAD641 0 I 

53 Battery clip 

Fig. 3: The p.c.b. copper track pattern is shown full 
size at the top. The component placement is indicated, 

together with the other wiring above 

26 

0-1 ay voltmeter which can be used to check the loaded 
supply potential. The battery should be replaced when this 
falls much below 8Y. 

Cl is a supply decoupling capacitor and S2 is the on/ofT 
switch. A non-locking push-to-make type is used here as 
the supply should only be connected when a test resistor is 
connected into circuit and a measurement is actually to be 
made. This is because the meter will be driven beyond 
f.s.d . with no test resistor in circuit. The circuit has been 
designed so that a maximum meter overload of only about 
50 per cent can occur, and while this is unlikely to damage 
the meter it is not advisable to risk this. 

Current consumption is about 4mA, or so on all ranges 
except lkO when it is approximately 9mA, and this can be 
supplied by a PP3 or other small 9 volt battery. 

Construction 
A 188 x 110 x 60mm plastic case is used to house the 

prototype, but the unit could be fitted into a much smaller 
case if desired. The general arrangement of the unit is not 
critical and any sensible layout can be used. 

R2 and R6 are mounted direct onto SI and the other 
small components are assembled on a small printed cir-
cuit. Once this board and the other wiring have been com-
pleted, the p.c.b. is mounted on the meter terminals. 
Details of the p.c.b. and wiring are illustrated in Fig. 3. 

Calibration 
In order to calibrate the unit a close tolerance resistor, 1 

per cent or better, having a value equal to the f.s.d. value 
of one range of the unit is required. With this connected 
across the test clips, SI switched to the appropriate 
and with R 7 initially set for maximum resistance (fully 
clockwise), S3 is depressed and R 7 is adjusted for 
precisely full scale deflection of SI. The resistance meter is 
then ready for use. • 
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introducing 

RTTY 
part 3 

Jeff MAYNARD G4EJA 

We have already seen in Part One of this series that the 
simplest method of generating RTTY for transmission is 
with an AFSK unit. This can then produce AFSK or FSK 

modulating the appropriate transmitter. Accordingly, it 
IS not proposed to discuss any FSK circuits in detail. 
Various for producing AFSK are given below; 
however, before that is done it will be helpful to consider 
interfa.ce circuits again so AFSK units need only 
be designed for 'ITL-compatlble mput operation. 

The most common terminal output arrangement is the 
two-way switch biased to mark as shown in Fig. 21. In a 
TrY system this could be arranged with -80V on the 
mark contact and +80V on the space so that the tongue 
switched between these two values. It is just as easy, 
however, to arrange for the tongue to be grounded and the 
mark a.nd used to switch a flip-flop as 
shown an Fig. 22 (which also serves to debounce the in-
put). 

Conversion of 80V signals can be done simply by using 
a potential divider as shown in Fig. 23. A safer method is 

Fig. 21 : The most common terminal 
output arrangement, a switch 

biased In the marked condition 

Fig. 22: An alternative form of ter-
mina' output, a flip-flop which also 
"de-bounces" the switch contact 

+5V 
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Mark 

IWAD6701 

RTTY 
out 

RTTY 
out 

Fig. 23: The simplest method of 
converting.aO volt signals down to 
TTL leve's, but not the safest. Con-
sider, for instance, the result of the 

4700 resistor going open-circuit 

80V from tongue 

1k2 
SW 

2k2 

80V from tongue 

7k5 

lN4004 

out 

470 

IWAD6731 

r-- -- -----, TTL 
out I I 

I __ ___ 
I •. I 
: I 
I 
I 
I I 

Fig. 24: A more reliable method of 
80 volts to TTL conversion, where 
an opto-isolator gives complete 
electrical separation between the 

L. _________ J 

two circuits 

to isolate the 80V supply completely from the TfL circuitry 
by means of an opto-isolator as shown in Fig. 24. 

In these methods only the +80V supply is needed and is 
connected to the space contact. An advantage of using 
80Y is that the terminal contacts are "wetted" at each 
changeover and are thus, as intended, kept free of oil and 
other contamination from the mechanical parts of the ter-
minal. The opto-isolation method can of course be 
changed for other voltages, simply by altering the value of 
the resistor in series with the I.e.d. 

Generating AFSK 
Having developed a TfL-compatible signal as the output 

of the terminal (with 1 representing mark and 0 
representing space), the next task is to produce an AFSK 
signal, with an output of 1445Hz for mark and 1275Hz 
for space. Four basic methods are available for the genera-
tion of AFSK signals: switching betwen two oscillators' 
switching the frequency-determining element of a 
oscillator; variable division of a crystal-controlled os-
cillator and use of a special integrated circuit. 

For the first method, almost any type of audio fre-
quency oscillator can be used-f.e.t., multivibrator, 555 
and so on. For example, two circuits based on Fig. 25 
could be used with a suitable switching mechanism. 

A reduced component count is one advantage of the 
second method-using a single oscillator with alternative 
frequency-determining components, rather than two 
tinct oscillators. Again, any number of different types of 
o.scillator can be employed. RTTY The Easy Way uses a 
Simple two-transistor multivibrator that the author used 
for many successful QSOs. This circuit is shown in Fig. 
26. The pre-set potentiometers should be of the multi-turn 
variety. With a mark input, the 10Hl pot is adjusted for 
1445Hz output; then the 5kO pot is adjusted for 1275Hz 
output with a space input, the latter pot being switched in 
and out of circuit by the BC 108 transistor. 
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Fig. 25 A 
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2k 
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Output 

Fig. 26. 

2 

11 11. 71.93 

3 

11 
12 

14 

2 

71.93 

The four basic methods of generating AFSK signals. Fig. 25: An audio 
frequency oscillator based on an operational amplifier. Two such circuits 
would be required. Fig. 26: A multivibrator oscillator with two switched 
time-constants. Fig. 27: Division of a 1 MHz oscillator output by a chain 
of 7493 integrated circuits. The two division ratios are selected by the 
7430 gates and the 555 acts as a pulse stretcher to provide an output 
with a unity mark-to-space ratio. Fig. 28: Using a . Plessey SL652 

integrated circuit 

Generating AFSK tones by division of a crystal-
controlled oscillator is a useful method, particularly if an 
accurate source of, say, IMHz is already available from a 
counter, MPU or other test oscillator. 

+V 

BCY70 Output 

22n 

22k 2k2 

3 
Fig. 27 

12 

+v 

I. 8 

555 
3 Output 

+6V 

Division of IMHz by 784 and 692 respectively will 
produce outputs of 1275Hz and 1445Hz, both within 1Hz 
of the desired frequency. This is easily done with 7493 
dividers as shown in Fig. 27, which also shows an optional 
crystal-controlled oscillator. The 555 timer is used to 
lengthen the very short reset pulses from the gate, in order 
that the ouput waveform has an even mark-to-space ratio. 
Unused inputs of all the gates should be taken to the 
positive 5V rail via 2· 2kO resistors. This circuit has the 
advantage that, given an accurate source of IMHz pulses, 
the constructor can produce an AFSK unit that does not 
require any line-up procedure. 

TTL in 9 

Several "custom" i.c.s can be used to produce AFSK 
with minimum external components. The author has ex-
perimented with the Plessey SL652, which may be used as 
a stable tone source as shown in Fig. 28. The 10kO preset 
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Londons Leading Stockists Of: 
STANDARD YAESU ICOM FDK KDK MICROWAVE MODULES LUNAR SST SHURE HI-MOUND CDE STOLLE 

TELECOMM ANTENNAE J-BEAM SWAN KATSUMI ETC. 

£274·85 
inc. VAT 

(CaaOO is the matching 2m unit) 

C7800 
The C7aOO is one of the most 
advanced mobile 70cm 
transceivers available. 
Features include:- • Digital 
Readout • Five Memories • 

. Two Speed Scan Rate· L.E. D. 

Power and S Meter and many 
more. Why not try one for 
yourself. 

TRIO R1000 

BEATTHIS PRICE!! £289 inc. VAT 
FREE HEADPHONES WITH THIS SET AND WITH FRG7 

Justa 

THE NEW C800 
This 10 channel scanner out performs many 
of its rivals due to its highly sensitive front 
end and excellent filtering . A one channel 
50 MW transmitter is incorporated and is 
ideal for local use. Controls include squelch, 
volume, auto scan and manual channel step-
ping. The unit comes complete with channels 
S20, R 1, R2. R7. Nicads, Charger, helical 
antenna and wire antenna. 

PRICE £80.45 inc. VAT 
CARRIAGE FREE 

range of accessories. 

--.:... 

; , 't: 

SWR25: This ever-popular twin 
SWA and Power meter covers 
3·5-150MHz at £12.65 inc. 
VAT. P&P 50p. 

SWR200B swr/power meter covering 3-200MHz 
50/75 Ohm power range 3-30MHz. 20/200/2kW. 
VHF 2/20/200W £40.20.P&P £1.00. 

'-::-,.. 

CT -2 Coax Toggle 2 S0239's 1 
PL259 £6.85 inc. VAT. P&P 25p . 

DL-30 Dummy load 25W 
DC-150 MHz £6.35 inc. VAT. 
P&P 25p. 
T-100 BOW Dummy load 
DC-500 MHz £24.10 inc. VAT. 

50W Dummy load' 
MHz £35.60 inc. VAT. 

TRANSVERTERS : 
MMT2B/144 (10m linear transverter 
MMT144/2B { 2m linear transverter 
MMT432/2B-S (70cm linear transverterl 
MMT432/144-R (70cm linear transverterl 
MMTlO/2B ( 4m linear transverterl 
MMTlO/144 ( 4m linear transverterl 
MMT1296/1 44 (23cm linear transverterl 
LINEAR AMPLIFIERS: 
MML 144/25 ( 2m 25 watt linear amplifier) 
MML 144/ 100 ( 2m 100 watt linear amplifier 
MML144/40 ( 2m 40 watt linear amplifier 
MML432/20 (70cm 20 watt linear amplifier 
MML432/50 (70cm 50 watt linear amplifier 
MML432/100 (70cm 100 watt linear amplifier 
RECEIVE CONVERTERS: 
MM2000 (RnY to TV converter! 
MMC2B/144 (1 Om converterl 
MMC50/2B ( 6m converter! 
MMC50/2BLO ( 6m converter! 
MMC70/2B ( 4m converter) 
MMC70/2BLO ( 4m converterl 

.... , PX402 13·BV DC 3 amp 

1,;{i _ .. 
T -435: VHF/UHF swr and power meter with 
2/20/120 watt through line power measurement 
£34.45 inc. VAT. P&P 75p. 

,:,' ' .. >"--' continuous 4 amp max 

.. :.... ' . :.}!::,:,_. _. 
. " . ' tection £22.95 inc. VAT. 

',: "'1' _, _ PH5000, 5A continuous, 
7 A surge. E P2500, 25A 
continuous, 30A surge. 

Stockist of Microwave Modules products. 

Price £ Post MMC1 B 2m converter) 24.90 A 
Inc. VAT Rate MMC1 BLO I 2m converterl 26.90 A 
90.85 B MMC432/2B-S 170cm converterl 29.90 A 
99.00 B MMC432/144-S (70cm converterl 29.90 A 

136.85 B MMC1296/2B (23 cm converter, 1 Om outputl 32.20 A 
173.65 B MMK1296/144 (23cm converter. 2m outputl 59.80 B 
115.00 B FREQUENCY COUNTER: 
115.00 B MMD050/500 (500MHz digital frequency meter! 69.00 A 184.00 C MMD600P (600MHz prescaler! 23.00 A 

MMDP1 (frequency counter probe I 11.50 A 
48.30 B RECEIVE PREAMPLlFIERS: 142.60 D MMA2B (1 Om preamplifier) 14.95 A 69.00 B MMA144V ( 2m RF switched preamplifier) 29.90 A 69.00 B MMA1296 (23cm preamplifier! 29.90 A 113.85 D 

228.65 D FILTERS: 
MMF144 ( 2mfilter) 6.90 A 
MMF432 (70cm filterl 6.90 A 169.00 B 

24.90 A VARIOUS: 
24.90 A MMV1296 (70em to 23cm varactor tripler) 34.50 A 
26.90 A MMS3B4 (3B4MHz frequency sourcel 27.60 A 
24.90 A ATTENUATOR : 
26.90 A MMR15/10 (15dB attenuator. BNC terminationsl 5.75 A 

THE ABOVE PRICES ARE INCLUSIVE OF VAT BUT NOT POSTAGE. PLEASE ADD POSTAGE TO THE ABOVE PRICES AT THE FOLLOWING RATES: 

400 EDGWARE ROAD 
LONDONW2 
01-7235521 Tlx: 298765 

UNITS 'A': £0.675 

Practical Wireless, November 1980 

UNITS 'B': fl.75 UNITS 'C': f2.25 UNITS 'D' : f2.75 

INSTANT H.P. 
& P/ EX. WELCOME 

25p for 
full details 
of our range. 
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SK·6110 and SK·6220 

Supplied complete 
with batteries, test 

leads, spare fuse and 
instruction manuaL 

o Full auto·ranging on both voltage and resistance 
o Current measurement up to 10A DC and AC 
o Unit and range automatically displayed 
o Auto polarity and auto zero 
o Only 5mW dissipation-200 hours continuous use 
o Zero adjust key to correct for test leads on low 

value measurements 
o High impact ABS case 
o Low battery indication 

SK·6110 o Audible continuity test function 
o Range hold function 
o Audible over·range indication 

Telephone orders welcome for Access and Barclaycard 
and all account customers. All prices inc. P.&P. 

\NEST HVDE 
West Hyde Developments Limited, 

Unit 9, Park Street Industrial Estate, Aylesbury, Bucks. HP20 1 ET. 
Telephone: Aylesbury (0926) 20441/5. 

New 7th edition 

AMATEUR 
RADIO 
TECHNIQUES 
Basically an ideas and source book, this ever-popular 
work by Pat Hawker, G3VA, brings together a large 
selection of novel aerials, circuits and devices, 
together with many fault-finding and constructional 
hints. In this latest edition some 50 new or revised 
pages describe the most recent techniques; the 
"quick guides" now cover such topics as 
microprocessors and vmos power fets. 

Chapter titles are: Semiconductors; Components 
and construction; Receiver topics; Oscillator topics; 
Transmitter topics; Audio and modulation; Power 
supplies; Aerial topics; Fault-finding and test units. 
368 pages £6.08 

Price includes postage, packing and VAT where applicable. Postal 
terms: cheques/POs with order (not stamps or book tokens). Goods 
are obtainable (less P & PI at RSGB HQ. 9.30·5pm. Monday -
Friday. 
The RSGB is the national society representing all UK radio 
amateurs and membership is open to all interested in the 
hobby, including listeners. The Society also publishes a 
complete range of books, log books and maps for the radio 
amateur. Contact the membership services section for mora 
information about amateur radio, the RSGB and its 
publications. 

'

RadiO Society of Great Britain 
35 Doughty Street, London WC1 N 2AE 
Telephone 01-8378688 

I WOOD & DOUGLAS I 
With the winter evenings approaching, the constructional season 
for radio amateurs is about to begin. If you are undecided on your 
winter project perhaps you can find something in our range of 
over 30 kits and modules to suit you . 
70FM05TR In case you missed last months review of this 
single channel FM transceiver for 70 ems here are a few details. The 
receiver sensitivity is typically 0.4 V and uses duel gate MOSFETS 
and a high quality crystal filter. The audio output drives an aQ 
speaker. The transmitter gives 500mW of RF and has a modulator on 
the pcb. Both boards use readily available crystals and measure a very 
compact 6" by less than 1 t". 
Kit RX £38.50 Assembled RX £47 .25 

TX £17 .80 TX £25.95 
70M C06TR When one channel is not enough then by adding 
this two pcb set you will have 6 channels on tx/rx. This includes a 
toneburst for repeaters and a scanner to ease monitoring. 
Kit RX £18.60 Assembled RX £26.05 

TX £11.30 TX £18.10 
144SY25B An FM synthesiser for 25KHz steps at 144-
146MHz. The output frequencies are 5·5, 11, 22 or 45MHz on 
receive and 6, 12 or 24MHz on transmit. This will feed most 
commercial radio telephones and also the PW NIMBUS. So for the 
cost of ten crystal channels you get full band coverage, crystal 

' controlled toneburst, repeater ±600KHz offset, out of lock inhibit and 
channel selection by channel number. 
Kit £50.95 Assembled £69.70 
I NTE R ESTE D? If you would like further details of these and 
our many other products then send a large SAE (please!1 for the latest 
lists. The above prices include VAT at the current rate but please add 
60p p&p on the total order. The prices include all items to make a 
working pcb module. We do not supply external hardware such as 
boxes or switches etc. This leaves you free to use the modules in 
whatever configuration you wish and yet have confidence that the 
electronics will perform well. We will gladly service any of our 
products providing it has been built as directed. We make a small 
charge for this facility depending on complexity. Kits when in stock 
are return of post otherwise 10-14 days. Assembled items 10-14 

TADLEY "A. 
BASINGSTOKE, HANTS RG26 6JB VVl.Ill 
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(which should be multi-turn) sets the mark frequency (pin 
9 high), after which the 3· 3kO preset (also multi-turn) is 
used to set the space frequency (pin 9 low). For a 
minimum-chip terminal unit for transmission and recep-
tion the reader is referred to Radio Communication 
Handbook by Plessey Semiconductors, which suggests a 
method by which a single SL652 may be used for both 
functions. If experimenting with the SL652, great care 
must be taken not to exceed 6 volts on either power rail. 
Op. amps., for an active filter say, can be run from ±6V in 
conjunction with an SL652. 

Each of the AFSK circuits described above produces a 
squarewave output. This should not be fed directly to a 
transmitter but should first be passed through a low-pass 
filter. A simple CR network such as shown in Fig. 29 will 
suffice, although the user may care to add an active band-
pass filter based on a 741 if desired. 

Storing Messages 
Using a combination of circuits discussed so far, the 

licensed amateur can very easily join the ranks of active 
R TTY enthusiasts, assuming of course he has some form 
of terminal. However, with the exception of 
microprocessor owners (dealt with in a later article), it will 
soon become evident that some additional equipment is 
highly desirable. This is because of the difficulty of sending 
repetitive messages from a keyboard-particularly for the 
one-finger typist. The most obvious message that needs to 
be sent repeatedly is CQ, although even this has variants 

Fig. 29: A simple CR 
low-pass filter to 
limit the AFSK 
generator output 

spectrum 

RTTY in 

Clock 

IWAD6791 

In - ...... I .. Out 
3k9 

O}J1 

IWAD6781 

RTTYout 

T/R 

l switching 

Fig. 30: Basic block diagram of a 1 K RTTY store 

IWAD6801 Terminal 2 Ierminal 1 • 
Store .. 

Fig. 31: Combining several message-originating 
devices onto a single TTL bus 
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('4EJ/I RTTY Message Store 

SlOP 

ABXlfID GO RESET 

STOP 

;f,l 
NIX TAPE 

The control panel of the author's 1 K RTTY message 
store 

(CQ DX, CQ CONTEST, etc.). Other messages can in-
clude test patterns, one's own call sign (particularly when 
beset by QRM) and R TTY pictures. 

Incidentally the two most common test patterns are the 
"fox" message (the quick brown fox jumped over the lazy 
dog in the stable), because it includes every letter of the 
alphabet, and a string of R Y s because this is the resulting 
output when keying alternate mark/space. 

Traditionally the source of such standard messages has 
been paper tape. Many of the older TTY terminals include 
a paper-tape reader and punch, and stand-alone units are 
still readily available if rather cumbersome. Messages on 
tape can be made into continuous loops and sent as re-
quired. For example, a tape might contain: 

CQ CQ CQ CQ DE G4EJA G4EJA 

followed by a carriage return and line feed. This can be 
formed into a loop and sent about ten times as a means of 
initially establishing a contact. 

A favourite tape-loop subject is a description of one's 
particular station, which would normally be sent during 
each QSO. Many terminals have an auxiliary contact that 
is made or closed when figure J (or bell) code is received. 
This can be used to stop the paper tape reader when. for 
example, some variable information has to be inserted into 
the transmission (such as a contest report and number). 

Two electronic alternatives to paper tape are available 
(excluding microprocessors). These are the diode matrix 
and RAM (Random Access Memory). The former is not 
really a good idea for anyone starting from scratch 
because it is cumbersome to set up, difficult to change, and 
no cheaper now than using some form of semiconductor 
storage. 

An RTTY message can be started in RAM such as the 
2102. If five I K chips are used then 1 K RTTY characters 
can be stored. A UART (Universal Asynchronous Receiver 
Transmitter) is used to convert from serial RTTY to the 
parallel mode needed to load the RAM. A block diagram of 
such a system is shown in Fig. 30, where the necessary 
clock-at 16 times the baud rate-can be derived by 
further division if a crystal-controlled AFSK generator is 
used. A detailed circuit description is beyond the scope of 
this article; interested readers are referred to a design by 
G3PLX in the BARTG Newsletter, December 1977. 

Remembering that any R TTY device is in the mark 
condition when idle, it is ·easy to see how a number of 
message-originating devices can be paralleled onto a single 
TTL bus (Fig. 31). 

Part 4, next month, deals with some proprietary ter-
minal units, providing a method of getting into R TTY with 
minimum delay. 
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PartS 

Most radio modellers rely on very simple equipment for 
setting up and checking the performance of their radio 
gear. This unit is a sophisticated test system which 
provides all the facilities for alignment and checking of 
almost any modern digital radio control system, and while 
it is sophisticated it is also relatively easy to put together, 
thanks to the availability of pre-aligned modules. 

The absorption wave meter is rather novel and is in 
reality a very simple spectrum analyser enabling the wan-
ted 27MHz output to be peaked while keeping an eye on 
the unwanted crystal fundamental frequency and the 
dreaded 54MHz harmonics. 

Circuit 
The circuit diagram of the wavemeter is shown in Fig. 1 

and, as can be seen, is simply three parallel tuned circuits 
connected in series. The output of each parallel tuned cir-
cuit is taken to an individual 0--200lla meter, which 
provides an indication of the rJ. signal level at that 
particular frequency. 

Several other circuit configurations were tried, including 
some in which the 13·5MHz and 54MHz components 
were subtracted from the 27MHz component and dis-
played on a single meter. This meter then showed a 
representation of the overall " goodness" of the 
transmission. 

However, it was found that having simultaneous display 
of all three components made it a great deal easier to tune 
up the transmitter for the best output, and imparted 
somewhat more of an intuitive feel to the user as to how to 
tweak the coils for the optimum signal out. In fact, it is a 
" poor man's" spectrum analyser and the design could be 
extrapolated to cover as many frequencies as the user 
desired. 

The digital frequency meter (d.f.m.) is based around a 
commercially available I.c.d. readout unit which is in two 
parts. A front panel unit consists of the I.c.d. readout, the 
timebase crystal and an Oki i.c. Type MSM 5527 which 
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contains all of the display and measuring electronics for a 
d.f.m. with a basic range of 3999·9kHz. 

A prescaler board, which offers -+- 10 and -+- 100 
facilities, thus extending the range of the basic unit to 
399·9MHz, plugs onto the front panel. The prescaler 
board also contains a matrix board on which diodes may 
be placed to select the various options and iJ. offset values 
of the front panel unit. 

The unit used in the FM-80 Field Test Set was 
programmed to read Frequency directly with the prescaler 
selected to -+- 10, thus giving a resolution of 1kHz to 
39 ·999MHz and is used in this mode to check both the Tx 
and Rx frequency. The Rx frequency should, of course, be 
455kHz below the Tx frequency. One of the programming 
options available on the unit allows the subtraction of 
455Hz from the input frequency whilst in the short-wave 
mode. This facility can be used to enable a reading of 
what the Rx Local Oscillator frequency should be whilst 
actually measuring the Transmitted Frequency. 

Practical Wireless, November 1980 
www.americanradiohistory.com



Fig. 1: The circuit diagram of the three frequency 
wavemeter 

Period Measurement 
One of the modes available on the front panel unit is 

event count. In this mode, transitions on the input are 
counted and displayed on the l.c.d. until the rest line is 
pulsed, when the display is set to zero. Due to the fact that 
within the MSM5527 all pulses being applied to the dis-
play counter are divided by eight, it actually takes eight 
transitions on the input to increase the display reading by 
one. 

Fig. 2 shows a block diagram of the period measuring 
add-on unit. The rising edge of the incoming pulse is used 
to reset the counter to zero, the rest of the pulse being 
delayed whilst this is happening. The delayed pulse is then 
applied to the gated oscillator and is used to turn it on for 
a period of time equal to itself. The gated oscillator thus 
presents a series of pulses, for as long as the input signal is 
high, to the front panel module, which are counted and dis-
played. Nothing further happens until the next pulse 
arrives, when the whole process repeats itself. If the os-
cillator is set to a frequency of 800Hz the display will 
count to 100 in 1 ms giving adequate resolution for our 
purposes. 

The unit is capable of displaying the period of any 
single input pulse providing the count from the gated os-
cillator does not exceed 39999. If, however, the input is a 

r- Pulse -delay 

Jl 0-

""- Rising edge -monostable 

Gated 
Osci llator 

Buffer& 
inverter 

f- Buffer - Count 
output 

Fig. 2: Block diagram of the add-on period measuring 
unit 
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C7 
IS0p 

R2 
10k 

In<>-1-t--t 

RI 
2M2 

12 

13 

VRl 4k7 

ICl 11 

ICl 
4093 

IWKM10S1 

Buffer 
8 

ICl Count 

9 
+6V 

Fig. 3: Circuit diagram of the period measuring unit 

Construction and Testing 
Although, providing good r.f. practice is followed, it is 

possible to build the wavemeter on plain matrix board, it is 
strongly recommended that the printed circuit board is 
used, as the exact layout, and hence the stray capacitance, 
will affect the values of the parallel tuning capacitors par-
ticularly at 54MHz. The only way to set the wavemeter up 
is with the aid of a signal generator capable of being tuned 
to 13·5MHz, 27MHz and 54MHz-you can of course 
use the digital frequency readout to check it-then rotate 
the cores of T I, T2 and T3 to give maximum deflection on 
the relevant meter. It should be found that the ranges do 
not interfere with each other. 
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+ 1111111. 81 6Y 

SK3 
Slb i 

0--
(;) Jr.t. input 

00000 000 0 
d.f.m. 
s.w. 

input 
Period 

add on unit 

b DOY 
Y 

Input 
i ,I,;;,IReset 

01 
0 
0 

S Fe 
I 0 sw I 0 Diode Ll'0ff 0 matr ix 

0 

Sla 

IWKMlOSI Display unit 

Fig. 4: Connections of the d.f.m. board and display 
showing the switching arrangements and power sup-
ply connections used in the prototype unit. Other 
arrangements are possible to allow the d.f.m. to be 
used for other purposes and these are detailed in the 
comprehensive instruction booklet supplied with the 

d.f.m. module 

Ml 

Fig. 5: The copper track pattern of the wavemeter 
p.c:b. shown here full size. Fig. 6 (above right): The 
component placement drawing of the wave meter 
p.c.b. Ambit International will be able to supply ready 
built and aligned boards for those constructors 

without the necessary gear 

Input 
Earth 

Fig. 7: The copper track pattern of the add-on period 
measuring unit shown here full size. Fig. 8 (above 
right): The component placement drawing for the add-
on unit. This board plugs directly onto the main d.f.m. 

board as shown in Fig. 4 
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The main d.f.m. board with the add-on unit in position. 
Note that some extra support for the add-on board will 
be needed and could be provided by the use of "Sticky 

Fixers" 

Period Measuring Add-on Unit 
This is designed to be built on a small p.c.b. which then 

connects to a purpose-designed connector on the prescaler 
module. To test its operation connect the period measuring 
board to a +6V supply and connect the input to a logic 
high (+6V) for the time being. The gated oscillator will 
now be turned permanently on and it should be possible to 
measure its frequency at the output of le Id. Using VRl, 
adjust to between 81 0-815kHz (N.B.--it is set somewhat 
high compared to its theoretical value due to some pulse 
shortening which occurs in the pulse delay network). You 
can use the digital frequency unit in its frequency mode to 
do this. Now connect up a suitable signal source (I-2ms 
pulses every 20ms from the Tx encoder output) and check 
that everything works. The display should be stable and 
for 1·5ms pulses will show 15·0, e.g., the display must be 
divided by ten to obtain the reading in milliseconds. 

If all is not well, check for the presence of bursts of 
800kHz on the count line and for reset pulses on the reset 
line. Also check that the right value components have been 
used. 

Digital Frequency Meter 
There is, of course, no construction or testing to be 

carried out here and all that one must do is decide which 
programming options are desired and install the relevant 
diodes. The unit comes with a four-page booklet which 
fully describes its working and method of connection. As 
stated earlier, the unit used in the prototype was program-
med into the frequency count mode with the prescaler 
selected to -;- 10 giving a display range of 3999·9kHz x 10 
and to read short-wave minus 455kHz, allowing one to see 
what the Rx local oscillator frequency should be whilst 
measuring the transmitter frequency. The unit was also 
programmed into the event count mode for use with the 
period measuring add-on. Fig. 4 shows the switching em-
ployed in the prototype. 

It is, of course, possible to use the unit as a general 
piece of testgear in which case suitable switching of the in-
put source and prescaler will have to be arranged by the 
constructor. 
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* components 

The prototype was built into a large Verobox as this 
was the only case to hand with a large enough front panel 
to accept the three meters and the d.f.m. Any suitable box 
can be used, and either the wavemeter or the d.f.m. could 
be built into a smaller box on its own. 

The dJ.m. display unit is mounted onto the bezel using 
the four screws and two plastic clamps supplied with the 
bezel. The four outer screws holding the display p.c.b. to 
the plastic front of the display must be carefully removed 
and the four holes in the p.c.b. carefully enlarged and con-
tinued right through the plastic panel to clear the bezel 
screws. Extra support is needed for the added board and 
the main p.c.b. to prevent strain. 

Practical Wireless, November 1980 

Internal vi'ew of the test set before 
final wiring. Note that the d.f.m. 
main p.c.b. has yet to have its extra 
support pillar fitted. This will be 
fitted between the bottom of the 
Verobox and the hole drilled in the 
rear corner of the p.c.b. and will 

consist of a suitable length pillar 

The wavemeter aerial is a suitable length of thick cop-
per wire soldered into a standard TV type of plug. The 
length is not particularly critical. 

Three TV coaxial sockets are mounted on the top of the 
case and one is used for the wavemeter aerial while the 
other two are the inputs for the period counter and the 
digital frequency meter. 

Power is supplied to the dJ.m. from a PP7 6V dry bat-
tery but a 9V battery could also be used by feeding the 9V 
into the appropriate pin on the d.f.m. board. Rechargeable 
NiCad cells could also be used and there is plenty of room 
in the box to accommodate the battery charger and servo 
tester described earlier in the series. 
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2 metre mobile 
multi-mode 
transceivers 

Synthesiser steps 

Frequency stability 

Frequency read-out 
Reverse repeater mode 
Memories 
Non-standard offsets 
Supply requirements(2) 

Case size (H x W x D) 
Weight 

TRANSMITTER 
Power output(3) 
Spurious emissions 
Microphone 
Repeater access tone 

Satellite frequency unlock 

RECEIVER 
Intermediate frequencies 

Sensitivity: c.w./s.s.b. 
f.m. 

Selectivity(7): c.w ./s.s.b. 
f.m. 

Spurious response rejection 
RF Gain control 
AGC Fast/Normal switch 
Audio output into SO 
Programmable band scan 
Scan for vacant or busy channel 
Priority channel monitor 

PRICE 
Including standard accessories 

andVA T 
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FDK Multi-750E 

100Hz, 5kHz 

<500Hz (1-30min, <200Hz (1 hr) 

5-digit green fluorescent 
No 
None 
Yes (2 v.f.o.s) 
Transmit: 3A/2A(3) 
Receive: 0·4A/0.8A(4) 
Memory back":up 1· 5mA 
73 x 163 x 260mm 
2·6kg (approx.) 

10W/1W 
Below-60dB 
500-6000 dynamic 
Auto burst 

No 

10· 7MHz and 455kHz (c.w./s.s.b) 
10· 7MHz (f.m.) 
0-4I1V for 10dB SIN 
O· 611V for 20dB quieting 
2·2kHz/6kHz 
15kHz/25kHz(6) 
>60dB 
Yes 
No 
>1·2Wat 10% t.h.d. 
No 
No 
No 

£299 
Waters and Stanton Electronics Ltd. 

: ICOM IC-260E 

100Hz, 1 kHz (c.w./s.s.b.) 
1 kHz, 5kHz (f.m.) 
<±1·5kHz 

7-digit red I.e.d. 
Yes 
3 channels 
Yes (2 gangable v.f.o.s) 
Transmit: 3 · 1A/1.6A(3) 2·2A s.s.b. 
Receive: 0 ·6A/0·8A(4) 
Memory back-up:. 
64 x 185 x 223mm 
2 ·7kg 

10W/1W 
Below -60dB 
1.3kO dynamic(6) 
Auto burst 

No 

; O· 75MHz and 455kHz (c.w./s.s.b.) 
10·75MHz (f.m.) 
0·511VfOr 10dB S+N/N 
0 ·611V for 20dB quieting 
2·4kHz/4·8kHz 
15kHz/30kHz 
>60dB 
No 
Yes 
>2W 
Yes 
No 
No 

£339 
Thanet Electronics Ltd. 
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Trio TR-9000 

100Hz, 1 OkHz(l) (c.w./s.s.b.) 
100Hz, 12· 5kHz, 25kHz (f.m.) 
<±500Hz (1-60min) 
<50Hz any 30min thereafter 
5-digit red I.e.d. 
No 
5 channels 
Yes (Memory channel 5) 
Transmit: 2 ·9A!1·3A(3) 
Receive: 0-4A 
Memory back-up: 2· 5mA 
68 x 170 x 234mm 
2·5kg 

10W/1W(5) 
Below -60dB/-46dB(3) 
5000 dynamic 
Auto burst 

No 

" 

1 0·695MHz and 455kHz (c.w./s.s.b.) 
10·695MHz (f.m.) 

for 1 OdB SIN 
for 1 OdB SIN 

2·2kHz/4·8kHz 
12kHz/25kHz 
>70dB 
Yes 
No 
>2W at 10% t.h.d. 
Yes(10) 

No 
No 

£365 

Lowe Electronics Ltd. 
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Yaesu FT -480R 
(FT -280) 
10Hz, 100Hz, 1 kHz (c.w./s.s.b.) 
1 kHz, 25kHz, 100kHz (f.m.) 

• 
7-digit blue fluorescent 
No(9) . 

4 channels 
Yes (2 v.f.o.s) 
Transmit: 3A 
Receive: 0·5A 
Memory back-up:. 
60 x 180 x 240mm 
2·6kg 

10W!W 
Below - 60dB 
6000 dynamic 
Manual from front panel or 
microphone (9) 
Yes 

• • 
for 20dB SIN 
for 20dB SIN 

2-4kHz/4·1 kHz 
14kHz/25kHz 
>60dB 
No 
No 
2W at 10% t.h.d. 
No 
Yes(9) 

Yes 

£359 
South Midlands Communications Ltd. 
(FT-280 from Amateur Radio Exchange) 

2 metre mobile 
multi-mode 

transceivers 

Notes: 
1. In "Decade Scan" mode. 
2. All rigs run on 13 ·8V d.c. nominal 

(negative ground) . 
3. The first figure is for full power, 

the second for low power. 
4. The first figure is on standby 

(receiver squelched). the second 
for full audio output. 

5. Low power not available on s.s.b. 
6. Built-in pre-amplifier. 
7. The first figure is the minimum 

-6dB bandwidth, the second the 
maximum -60dB bandwidth. 

8 . Maximum -70dB bandwidth. 
9. The FT-280 is imported direct 

from Japan by Amateur Radio Ex-
change, and modified by them to 
suit the European market. It differs 
from the FT-480R only in that: (a) 
It has auto toneburst. (b) It has 
reverse repeater facility from front 
panel and microphone controls. (c) 
It does not have the 
"Vacant/Busy" scan mode selec-
tion switch. . 

We understand that stocks of 
the FT-280 are very limited. 

10. Any kilohertz decade can be scan-
ned on c.w ./s.s.b. 

Common Features 
All the rigs listed are based on digital 

p.1.1. v.c.o. synthesisers, and cover the 
range 144 ·0000-145·9999MHz, 
recycling at the band edges. Emissions 
available are : A 1 (c.w .), A3J (u.s.b. and 
I.s.b.), and F3 (f.m.). Maximum devia-
tion of F3 is ±5kHz. Aerial impedance 
is 500 in all cases. On A3J , suppres-
sion of the carrier and unwanted side-
band is greater than 40dB, and all rigs 
are provided with impulsive noise 
blankers and r.i.t. controls. 

Each transceiver can retain the fre-
quencies set on the dial and memories, 
so long as 13· 8V d.c. remains 
available. None incorporates a separate 
back-up battery , though, so all 
programmed frequencies are lost when 
shifting from house to car, etc. 
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2 metre mobile 
multi-mode 
transceivers 

All the data given is extracted from 
the instruction manual specification 
tables, presented in a way to allow 
sensible comparison, so far as prac-
tical. A black square (. ) denotes that 
no information appears in the manual. 

The memory systems, etc., in all sets 
but the FDK, are somewhat complex in 
the facilities they provide, more so than 
we have space to deal with here, and 
we have simply tried to summarise the 
salient features. 

First Impressions 
FDK Multi-750E 

The FDK Multi-750E is a somewhat 
more basic rig than the others listed in 
this survey; it has no memory facilities, 
for example, but this is well reflected in 
the price. It is very easy to drive. 

The transmitter audio quality was 
reported by distant stations to be 
marginally less good than that from the 
other sets. The frequency read-out is 
big and bright, but the little " 14" in-
dicating the tens of megahertz seems 
an unnecessary embellishment, looking 
almost like a channel number. The 
" MHz" shift button provides a quick 
and easy way of hopping between the 
f .m. and sideband sections of the band. 
The push-buttons, by the way, are a 
most unusual shape, and handle very 
well. The "High/Low" power switch is 
on the rear panel , which has the effect 
of encouraging you to use full power all 
the time. The instruction manual is very 
basic. 

One feature of interest to 70cm 
devotees is the ability to transvert or 
even work cross-band with an optional 
430-440M Hz transverter unit which 
w ill be available shortly. 

ICOM IC-260E 
The ICOM IC-260E is a very ver-

satile rig , having two independent 
v.f.o.s which can be ganged together if 
required, tracking across the band at a 
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given separation for non-standard fre-
quency offsets. The tuning control has 
a decidedly feeling and has a 
very low rate. In fact, a little clip-on 
handle is supplied which can be fitted 
to speed things up. An optional 
microphone with scanning and fre-
quency step controls makes a useful 
substitute to the main tuning knob. 

Scanning of a limited portion of the 
band is possible, by programming the 
two band limits into memory positions 
2 and 3, and the IC-260E is unusual in 
that it will auto-stop on a station on all 
modes, rather than just f.m. as all the 
other sets do. 

All controls are on the front panel, 
and the frequency read-out is large and 
reasonably bright for daylight use. The 
mobile mounting bracket is of the 
quick-release type, with catches on 
each side. 

The instruction manual is very com-
prehensive, with a detailed operational 
guide, trouble-shooting and voltage 
charts, block diagram, circuit diagram 
and printed circuit board layouts. 

Trio TR-9000 
The most unusual feature of the Trio 

TR-9000 is its decade scan, which 
allows any selected 10kHz segment of 
the band to be scanned rapidly in 
100Hz steps when operating on c.w. or 
s.s.b. The same control allows the band 
to be scanned rapidly in 25 or 12· 5kHz 
steps when on f .m. On c.w./s.s.b. you 
can hear the station(s) being swept 
through, but punching the button at the 
right moment to stop the scan actually 
on the station is rather akin to trying to 
hit the target in those video shooting 
gallery games. 

All the controls are on the front 
panel , and easy to operate (apart from 
the above). 

The frequency read-out is nowhere 
near bright enough, and on a bright 
sunny day in the car it just about com-
pletely disappears. 

The receiver audio output has got 
plenty of punch, and of all the sets 
tested, is most easily heard above the 
usual mobile backgrol}nd. 

The instruction manual is in the 
usual Trio format, with lots of informa-
tion, but somewhat diSjointed and 
therefore hard to follow in places. 

YS8SU FT -480R/FT280 
The Yaesu FT-480R (and its half-

brother the FT-280-see Note 9) are 
the very latest arrivals in multi-modes, 
and incorporate a couple of novel 
features. The frequency read-out is a 
small and very bright fluorescent dis-
play, no problems on bright sunny days 
here. If anything, Yaesu have gone to 
the other extreme, and should perhaps 
incorporate a dimmer for night-time 
use, since the display has a tendency to 
"halo" in dull surroundings. The I.e.d. 
power/"S" meter is bright and easily 
readable, though it has a disconcer-
tingly long decay time. The r.i.t. is 
digital, and the shift is added into the 
receive frequency read-out. Control is 
by means of the main tuning knob. For 
some reason, Yaesu call this facility a 
clarifier, which does not accord with 
the normal use of the term . The 
memory selector and frequency step 
controls are concentric and are fitted 
with rather unsuitable knobs, so that 
we found we tended to turn the wrong 
one nearly every time in our tests. A 
very thoughtful feature is the "F-SET" 
button, wh ich zeroes the frequency in 
on the selected step when changing 
from, say, 100Hz to 25kHz, without 
having to wind off all the redundant 
digits manually. 

Both the '280 and the '480 which 
we had on test had a very occasional 
tendency to switch suddenly to 
144· 900M Hz when you tried to QSY 
off a calling channel. It was generally 
necessary to switch the set off to 
restore normal operation, which could 
be somewhat inconvenient. 

The front panel on this rig is small , 
not much bigger than the average f.m.-
only mobile. This has been achieved at 
the cost of a bulge underneath, to 
house the loudspeaker, and more 
significantly three switches under the 
front lip (two in the FT-280). These are 
the "Satellite" switch, which allows 
the transmitter frequency to be 
changed whilst actually transmitting, 
the " Busy/Manual/Open" scan control 
switch, and the "Simplex/+/-" mode 
switch. It is annoying, to say the least, 
to have to peer under the rig to operate 
the last two, although I suppose you 
would eventually get used to them. 

The instruction manuals were 
provisional and very sketchy. No doubt 
the final ones will be to the usual 
Yaesu standard. 
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o MR-IOOOA 
POCKET SCANNING 
RECEIVER 

Practical Wireless, November 1980 

HERE ... NOW ... 
A really competitive range 
of scanning receivers, all offering 
top-grade technical specifications and unbelievable value for 
money. Come and try them in the shop, or phone your orders 
and enquiries (24-hour answer service when we're closed) . 
A RAMA-8A 16-channel capability crystal-controlled air-band scanning 
receiver, covering 108 -136 MHz. Choose 8 or 16-channel scanning, or manual 
operation. Sensitivity lfJv (lOdb S/ N).12v or mains. BASIC PRICE £79. 
B MK-lO VHF scanning receiver, covering 144 - 152MHz. Scanning or 
manual tuning through up to 12 crystal-controlled frequencies, OR VFO 
control on main dial. Automatic lock-out facility. Sensitivity 'yJv (25 db SI N). 
12v only. BASIC PRICE £69. 
c MR-110 VHF scanning receiver. lO-channel capability, with lock-out 
facility. Sensitivity O.8JJv (20db S/N).12v only, ideal for mobile operation. 
SPECIAL PRICE JUST £49 FinED 5 CHANNELS EX-STOCK. 
oMR-lOOOa The finest-value pocket receiver ever offered. VHF scanner, 
10 channels, and allowing scan or manual tuning across selected crystal-
controlled channels. Complete with Nicads and charger. 
BASIC PRICE ONLY £39. 
CRYSTALS: £2 PER CHANNEL FOR ALL MODELS. 
ALL PRICES ARE POST-FREE AND INCLUDE VAl 

AMATEUR RADIO EXCHANGE, 
2 Northfield Road, Ealing, London,W13 9SY 
Telephone: 01-579 5311. 
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THE JOYSTICK VFA 
THE MICROSCOPIC 230Cm. GIANT Joystick VFA (Variable Freq. Antenna) • Simple, rapid 

• Not only but CONTINUOUS 0.5 - 30 Mhz .. incl BC • Omnidirectional • 
• harmonic-FREE. 1 million miles per watt. world-record1. Poor QTH's enhanced1 

RADIO ZS (South Africa) "A remarkable antenna wi th great possibilities. Its 
i I sile makes confined space operation a practical proposition", 

SYSTEM "A" £48.55 

NEW JOYMASTER SYSTEMS 
• Amateur Bands 3.5 - 30 Mhz • System " J " has been superseded by our IMPROI/ED. 

··JM2·· . SYSTEM ··JM3·· is a NEW DEVELOPMENTforthe PRISONE 
I. THE HIGH-RISE BLOCK DWELLERS DREAM I. Can be co-ax fed at a 

TEM "JM2" 
SYSTEM "JM3" 

Includes matching ATU 
500 w.p.e.p. 

Includes matching ATU 
500 W.p.8.p. 

£69.00 
£90.00· 

-Does not include 50 ohm. coax. cable where required to feed remotely located JOYSTICK VFA. 

RECEIVERS 
• FRG7 • FRG7000 • 

COMPLETE RECEIVING STATIONS-
ASSEMBLED IN SECONDS! 

• FRG7 -.- free wire aerial ONLY [187.00. FAG7000 + free wire aerial ONLY [336.00. 
Package ··R. l :· (FRG7 + ATU + World Record VFA and FREE HEADPHONESI £21B.00. 
Package ··RT.(FRG"lOOO + ATU + World Record VFA and FREE HEADPHONESI36B.00. 

TRANSCEIVERS ETC. 
We reckon we're offering the 

LOWESTYAESU PRICES 
Try phoning us for your personalised quote, with or without Partridge 
antennas. For example: 

FT9010M - ONLY £790!!. FT101Z0 - ONLY £567!!. FT7B 
N L Y £369!! If you take Partridge products as part of a 

you'" save even more! 

VHF BUSINESS RADIO 
• We can help! Just phone or send stamp. 

. JUST TELEPHONE 
Buy it with Access YOUR CARD NUMBER 

0843 62535 lext 5) 162839 after office hours) or send 1 2 .om,'_ "" ".m"m. •• ,,_ '''' 

G3CED 
G3VfA 
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our prices are always INCLUSIVE OF VAT, carriage. 
Prompt service too, goods usually despatched WITHIN 48 
HOURSI 

5 Partridge House. 
Prospect Road. Broadstairs. Kent cn 0 1 LD 
(Callers by appointment). 

TR9000 
READ THE REVIEW IN THIS ISSUE, 

AND THEN COME ALONG AND 
TRY IT FOR YOURSELF AT 

M.R.S. 
COMMUNICATIONS LTD. 

76 Park Road, Whitchurch, 

CARDIFF 
Tel: Cardiff (0222) 616936 

OPEN 
9 am to 5 pm 

6 Days 

MORSE TUTOR 
The uniquely effective method of 
improving and maintaining Morse 
Code proficiency. Effectiveness 
proven by thousands of users 

: world-wide. * Practise anywhere. any time 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. 

ACTIVE RECEIVING 
ANTENNAS 
Oatong active antennas are ideal for 
modern broad band communications 
receivers - especially where space is 
limited . * highly sensitive (comparable to lull-

size dipoles). 

Price £49.45 

* Broadband coverage (below 200 kHz to over 30 MHz). * needs no tuning. matching or other adjustments . * two versions AD170 for indoor mounting or AD370 (illustrated) for * very compact. only 3 metres overall length. * professional performance standards . 
Prices: Model AD170 (indoor use only) £42.55 

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 31 mm). S0239 
connectors. LED indicator. in/out switch. * Operates from internal 9 volt battery or external supply (5-15 volts DC). 

Price: only £25.30 
Our full catalogue plus further details of any product are available free on request. 

All prices include VAT and postage and packing 

:) 
OATONG Spence Mills Mill Lane 
ELECTRONICS 8ramley Leeds LS13 3HE 

England 
LIMITED Tel (0532) 552461 
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Since the publication of my article on the "Slim Jim" 
omni-directional aerial for 2 metres, many readers have 
written about its possible use for the 28MHz (10 metre) 
band. Indeed, quite a number have already tried it for 
themselves by scaling up the dimensions, and have dis-
covered that excellent results are possible. 

It is appreciated that a version for 10 metres cannot be 
constructed to exactly the same format as that for 2 
metres. The general configuration is the same, however, 
and a suggested design is shown in Fig. I. For the benefit 
of new readers, and as a reminder to others, Fig. l(a) 
shows the electrical behaviour of the aerial. It consists sim-
ply of a half-wave folded radiator, fed at one end from a 
quarter-wave stub which is used to obtain an impedance 
transfer from 50 or 70 ohm coaxial cable to the high im-
pedance connection to the half-wave section of the aerial. 
Fig. I(b) gives the required dimensions of the elements, 
which may be of heavy gauge copper wire (14 or 16 s.w.g. 
or multi-strand copper "aerial" wire). Tinned or enamelled 
wire would be preferable. 

The main support could be a bamboo pole which is 
quite light in weight and strong, although finding a single 
pole this long is not easy. It might be possible to acquire a 
couple of the 15ft canes used to roll carpets on and join 
them end-to-end. Whatever method is used to join them 
(wooden dowel glued down the centres, or plastics water 
pipe used as a sleeve, are two suggestions), it will then be 
necessary to stay the pole at top and centre. The stays 
(three at each level, spaced at approximately 1200 inter-
vals) should be either of non-conducting rope, or of wire 
rope broken up with "egg" insulators. The lengths of the 
stay sections should be around one third of a wavelength 
(3·3m) and preferably not all exactly the same length. 

An alternative way of erecting the aerial, if you have a 
couple of support points at around 10m above ground 
level, would be to suspend the "Slim Jim" from a stay run 
between them. 

Small wood spreaders fitted with miniature stand-ofT in-
sulators are used to support the wire elements. The feed 
cable can be 50 or 70 ohms impedance, and the correct 
tapping points to the stub section, about 300mm up from 
the bottom, are found by temporarily connecting the cable 
with crocodile clips, and moving them up and down until 
minimum v.s.w.r. is obtained. This should be less than 1·5 
to I. This adjustment can be made with the bottom of the 
aerial a metre or so ofT the ground, but standing vertically 
of course. 

In a situation where there are a lot of buildings around, 
the operational height should be such that the bottom of 
the aerial is 3 to 5 metres above ground. The theoretical 
optimum vertical angle of radiation of about 15 0 to 200 , 

as in Fig. 1, is obtained when the centre point of the 
radiating section is about Al2 above ground, but this ap-
plies only where the soil beneath has good conductivity 
and the aerial is situated in very clear surroundings. It 
would be worthwhile to experiment with height. Radiation 
is of course vertically polarised and omni-directional, but 

Practical Wireless, November 1980 

/ / 
/ 

/ / f 
/ / 

/ / 
/ I 

/ I 
I I 

I I 
/ I 
/ I 
I I 
I I 

I 
I 
IImax 
I 
I 
\ 
\ 

\ \ 
\ , 
\ 

, 
\ \ 
\ \ 
\ \ 
\ \ 

\ \ , , 
\ 

\ 

/ 
I 

/ 
/ 

/ 
I 
I 
I 
I 
I 
I 
I 

(a) 

"/2 

\ , 
\ 

\ 
\ 
\ 
\ , 

).,/ \ 
4 \ 

\ 

I max 

FRED JUDO G2BCX 

4·95m 

Stand off 
insulators 

I I 

Element 
wires (see 
text) 

Approx. 
120mm 

j' - Bamboo 
pole or 
similar 

• Stand off 
insulators 

Watertight 
box around 
feed point 

2·45m 

(b) 

7·5m 

See texl with 
re<jlard to 
height of 
aerlat at 
this point 
above 
ground 

IWAD6901 

Fig 1: (a) Electrical function of the "Slim Jim" aerial. 
(b) Suggested method of constructing a "Slim Jim" 

for 28MHz (10 metres) 

continued on page 86 
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COMPARE THESE FEATURES 
* MICROPROCESSOR CONTROLLED 32,000 CHANNELS * AM & FM ALL BANDS 

SX200 
* WI DER COVERAGE: 26-58, 58-88, 108-180, 

380-514MHz; includes 1 Om, 4m, 2m, & 70cm Amateur 
bands. 

THE ULTIMATE SCANNER 
* 5kHz & 12tkHz FREQUENCY INCREMENTS * 16 MEMORY CHANNELS WITH DIRECT ACCESS * SELECTIVE PRIORITY CHANNELS WITH LOCKOUT * 2 SPEED SCAN SCAN DELAY CONTOL * 2 SPEED SEARCH UP AND DOWN * SEARCH BETWEEN PRESET LIMITS UP AND DOWN * 3 SQUELCH MODES inc. CARRIER & AUDIO * Dx & LOCAL CONTROL * RELAY OUTPUT FOR Aux. CONTROL * EXTERNAL SPEAKER & TAPE OUTPUTS * LARGE GREEN DIGITRON DISPLAY BRIGHT/ DIM * AM-PM CLOCK DISPLAY * 12v DC, 230V AC OPERATION 

"See us on Stand 27 at the ARRA Exhibition at the 
Granby Halls, Leicester. I £241.50 INC. VAT Delivered 

6th, 7th & 8th November." 

U.K. IMPORTERS & DISTRIBUTORS: MAIN SERVICE & SALES AGENTS: 
REVCO ELECTRONICS LTD. 
POUNDWELL STREET 
MODBURV, DEVON, PL21 ORQ 
Tel: Modbury (0548) 830665 
Dealer enquiries invited 

OSMABET LTD 
TRANSFORMERS TO OROER 
We have capacity for the supply of transformers 10 specifica-
tion, either one off, or production runs, your enquiries please. 
LOW VOLTAGE TRANSFORMERS: Prim 240V BC. 
6 ·3V 1·5A £3·00; 3A £4.15; 6A CT £7·90; l2V 1·5A 
£3·75; 3A CT £7·90; 6A CT £9·75; 15V 0 ·5A £3·00; l8V 
1·5A CT £7·90; 24V 1·5A CT £7 ·90; 3A CT £9·75; 5A CT 
£IB·oo; 8A CT £29·25 ; 12A CT £37 ·50; 40V 3A CT 
£13·50. 
MIDGET RECTIFIER TRANSFORMERS: Prim 240V ac. 
6-0-6V '·5A or 9-0-9V lA £3·40 each: 12-0-12V lA or 
20-0-20V 0 ·75A £4·15 each; 9-0-9V 0 ·3A or 12V-O- 12V 
0 -2SA or 20V-O-20V 0 -15A £3·00 each. 
LT TRANSFORMERS TAPPED SEC : Prim 240V BC. 
0-10-12-14-16-18V 2A £7·50; 4A £9·40; 0-12-15-20-
24-30V 2A £B·25; 4A £12·00; 0-20-30-60V lA £9·00; 

.. c. 
30 to 4000 watts, many types ex stock, Lists. 
MAINS TRANSFORMERS. SPECIAL OFFER . Prim 
240V ac. 300-0-300V BO Ma; 6.3V lA CT; 6.3V lA £5.50; 
250-0-250V 60 Ma: 6.3V 1 A £3.00; 9V 3A £2.50 ; 
25V 300 Ma 90p. 
LOUDSPEAKERS 

Goodman 5" Hi-Fi speaker mid range, elM 8 25 watt 
systems £6.50. Goodman 3i" Tweeters elM. 80 for 25W 
systems.£2.S0. 
"INSTANT" BULK CASSETTErrAPE ERASER 
Ins tant erasure of cassettes. and any diameter of tape spoo ls, 
demagnetises tape heads, 200/240V ac. leaflet £8,00. 
EDGWISE LEVEL METER FSD 200lIJA 
Size 19 x l B x 20mm 800n £1·50. 
CHARGING METERS liin diameter 
2A or 3A £1 ·25 each; SA or lOA £1·50 each. 
SINGLE STRANDED WIRE PVC COVERED 
32/0.2mm 11 OAI black or blue , £6.50 lOOm, O.5mm £2.50 
, OOm special prices per 1 aOOm and ove r. 
POWER SUPPLY. TWIN OUTPUT Prim 240V BC: 
New. British manufacturer. smoothed d.c. output 20V. 1.SA, 
plus STABILISED output of 15V 100 Ma. plus further 12V 
ac a.5A. complete with diagram. £4.00. 
OIP TRANSFORMERS FOR VALVE AMPLIFIERS 
P.P .. sec tapped 3-8-150 A-A 6KO, 30W £1',60; A-A 3KO 
50W £26·00; lOOW IEL31 . KT88 etcl £35·00. 
G.E.C. MANUAL OF POWER AMPLIFIERS 
Covers valve amplifiers 30W to 400W £1·26. 
MULTIWAY SCREENED CABLE, PVC COVERED 
36 way £1 .00; 25 way 75p; 14 way SOp; 6 way 25p. 
CONDENSERS AC 50Hz. 4.33/250v. 6/330v. £1.50. 
El ect rolytic 400 'if 400V 7Spi 2000/30V 30p; 2200!40V 

6/160V 30p each, 2mfd 

CARRIAGE EXTRA ON ALL ORDERS 
ALL PRICES INCLUDE V .A.T. 

Callera by appointment only. S .A.E. Enquiriea, Uau. 

46, Kenilworth Road, Edgware, MiddBX. 
HAS 8YG _ Tel: 01-958 9314 
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GAREX ELECTRONICS 
7 NORVIC ROAD 
MARSWORTH, TRING 
HERTS HP23 4LS 
Tel: Cheddington (0296) 668684 

HOMEBRU RADIO 
(Mail order only) 

G4CLF P.C.B. 
SPECIAL OFFER 

SET OF IC's and P.C.B. 
To include:- 1 off G4CLF P.C.B., 

2 offSL1612, 1 offSL1621, 
1 off SL 1626 or SL6270, 
2 off 1640, 1 off SL631 0 , 

£18 incl. VAT. 
+ 30p. p&p. 

G4CLF P.C.B. 
SL1612 
SL 1621 
SL 1626 or SL6270 
SL 1640 
SL6310 

+30p. p&p. 

£4.24 
£1.56 
£2.07 
£2.51 
£2.07 
£2.51 

"HELFORD" 
TROUBLESHOOTING 

(A unique service by the 
designers of the Helford) 

Any query regarding building we receive . 
providing it is accompanied with a S.A.E. 
and one.of our INVOICE NUMBERS. we 

will do our best to answer. 

HOMEBRU RADIO 
(Mail order only) 

55 Ashley Road, Parkstone, 
Poole BH149BT. 

H A G SHORT-WAVE 
• •• KITS 

WORLD-WIDE RECEPTION 

' H.A.C.' well known by amateur construc-
tors for its Short Wave receivers, now otTers 
a complete range of kits and accessories 
which have been up-dated to suit the novice 
and the expert. 

£14 ·50 INCLUSIVE - the ever popular 
and easy to construct OX receiver Mark 
Ill ; containing all genuine short wave com-
ponents, drilled chassis, valve, accessories 
and full in structions. 

A T LAST - a battery eliminator kit , wh ich 
will last you a lifetime - for use in all 
H.A.C. valve receivers. H.T. batteries are 
now unobtainable, this will solve your 
problems for on ly £9 ·60. 

T TWIN TRANSISTOR RECEIVER, 
selective, sensiti ve and with fantastic recep-
tion, yet needing only a single PP3 battery, 
at £ I 7·50 this receiver is outstanding value, 
and will give you hours of interest and enter-
tainment. 

NEW - TRIPLE-T RECEIVER, a more 
advanced super three transistor receiver, 
loud, clear reception. value unequalled at 
bargain introductory price of £24·00. 

All orders despatched within 7 days. Send 
stamped and addressed envelope now for 
free descriptive catalogue of kits and 
accessories. 

SORRY, NO CATALOGUES WITHOUT S.A.E. 

"H.A.C."SHORT-WAVE PRODUaS 
P.O. Box No. \6, 10 Windmill Lane 
Lewes Road. East Grinltead, Welt 

SUllex RHJ9 lSZ 
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'luHELFORD Part 1 

.' , 

HF SSB TRANSCEIVER 
Back in 1974, when the first SL600 board designed by 
G3ZVC was published, a rather primitive single band (20 
metres) transceiver was built. Although only pushing out 5 
watts this was a great success, even working into VK and 
W6-ultimately adding another dimension to Continental 
motoring, as being quite small it sat happily on the armrest 
between the seats. 

When the PW Helford was in the early design stages, 
lames Bryant, Plessey's applications manager offered to 
produce a new board, tailor-made for the job. It was 
therefore possible to press on with a completely com-
patable design, and for good measure Peter Chadwick, 
Plessey's applications engineer produced the power' am-
plifier filters. Thanks are also due to the late Col Geoff 
Cole for the information on the driver and the p.a. which 
were obtained from T.R.W. of California. 

In order to harness the G4CLF Board satisfactorily 
certain criteria have to be observed. The first essential is a 
stable v.f.o. and a very effective layout for this was drawn 
up by Peter Trowbridge. Secondly, the mixer must have a 
drive of 500mV from the buffer. A slightly modified 
cascade amplifier from a Plessey handbook provided this. 

Although the PW Helford is I presented here as a 
transceiver for 80 and 20 metres, it is intended to develop 
an oscillator and second-mixer board to convert it into a 
Five Band rig, already allowed for in the preselector. 

LS 

Mic 
G4CLF 
board 

VFO 
5,0- 5·5MHz 

Preselector 

Preamp Driver 

Vie Goom G4AMW 
The popular choice appears to be five wide-band 

double-tuned sets of coils a lot of wire and wave-change 
wafers with no means of tuning them, Thanks to the 
production of a four-gang tuning capacitor a rather neat 
solution was arrived at. By connecting the 80 metre pair of 
coils to two gangs and the 20 metre pair of coils to the 
remaining two gangs it was possible, with no top coupling 
switching, to put on the nose any frequency from 80 to 10 
metres. It is felt that this can only enhance the dynamic 
range of the hot carrier diode mixer. 

On the transmit side there can be no doubt that the 
ability to actually put 100W plus into the aerial, coupled 
with the Voice Operated Gain Adjusting Device (VOGAO) 
facility, does give the operator considerable talk power. In-
deed when this rig was only at the drive stage so potent 
was the signal that it was difficult to get off the air to ac-
tually build the p.a., as Phil Ciotti, builder of the original 
Helford would readily admit. 

The basic straight-forward simplicity of this transceiver 
is to some extent displayed by the block diagram (Fig. 1), 
but to a greater extent by the fact that the wavechange 
switch has only three wafers-as opposed to 12 to 15, 
which seems to be the going rate for commercial rigs. 

Possibly the biggest shock to the proposed constructor 
is that the cost of the case is on a par with the filter. Of 
course a cheaper case could be used, but the precision and 

First amp Power 
amp 

Output 
filters 

Fig. 1: The block diagram of the complete Helford transceiver 

Practical Wireless, November 1980 43 

www.americanradiohistory.com



CONSTRUCTION 
RATING Advanced 

BUYING GUIDE 
Builders of the PW Helford should have little difficulty 
in obtaining the components. The case is available 
from West Hyde, the meter and knobs from Sifam, 
while the variable tuning cap'acitors are by Jackson 
Bros and can be obtained from Watford Electronics. 
The components for the G4CLF Board can be obtained 
from Ambit International. 

APPROXIMATE 
COST £200 

accessibility of the West Hyde case does give the whole 
thing a stable, well-engineered feel. 

It is obviously important to follow all the construction 
details closely but this is particularly so with regard to the 
preselector, a little bit of double checking before it is all fit-
ted into the box is a very good idea, as shorts in this area 
are very difficult to trace-practically everything is groun-
ded through the coils! 

In practical terms what is the PW Helford capable of? 
When it was put on 20 metres for the first time, during the 
second week in June, conditions were generally reckoned 
to be pretty poor as at the time radio contact with the tran-
satlantic yacht race was causing concern. However, work-
ing only the odd hour or so in the evening between June 9 
and IS the following stations were worked. PYIZBS (S / 7). 
ZS61 W (S/S). CTIEL (S / 8). CN8CW (S / 8). 4NIU (S/9). 
WA9DJQ/ M/ M (S /9). VK2DM (S/6). PY4AH (S /8). 
J28AA (S /9). (DJIBOUTI) VP8HZ (S/6). (The antenna 
used was a 2-element beam at 30ft). The fact that this 
quite interesting collection of DX was worked on a 
relatively poor band with the European QRM in full spate, 
displayed not only the punch of which the Helford is 
capable, but that the receiver selectivity is not wanting 
either. 

This first part of the series deals with the G4CLF Board 
designed especially for the PWHelford by James Bryant. 

The G4CLF Board 
This is a direct descendant of the SL600 transceiver 

described by Brian Corner, G3ZVC, in "Radio Com-
munication" for September 1974 and afterwards in a 
number of other journals around the World. The original 
design used the Plessey SL600 series of communications 
integrated circuits and consisted of a single-sided board 
measuring 127 x 83mm and carrying nine integrated cir-
cuits, two transistors and a diode ring mixer. The board 
contained the entire works of an s.s.b. transceiver capable 
of working at any frequency from 10kHz to SOOMHz with 
the exception of the local oscillator, preselector, r.f. power 
amplifier, power supply, microphone and loudspeaker. 

This new version is smaller, only 102. x 76mm, and 
contains a number of improvements but uses an extra 

44 

integrated circuit and three extra transistors. The major 
improvements are increased sensitivity (0·2J.1V against 
O·SJ.1V), higher audio output (800mW against lOOmW), 
tailored audio response (24dB/octave above 3·SkHz), 
on-board supply regulation (in fact two of the integrated 
circuits used in this design are regulators so the new ver-
sion may, in one sense, be considered to have one less 
integrated circuit rather than one more), better filter 
matching and higher rJ. output. Minor improvements in-
clude the location of all input and output interfaces along 
one side of the board, trimmers on the sideband oscillator 
crystals, a better partition of gain between the i.f. and a.f. 
stages and lower oscillator radiation. 

The circuit diagram of the transceiver is shown in Fig. 2 
and may be broken down into six sections: the mixer, the 
bi-directional amplifier, the sideband filter, the receiver, the 
transmitter and the sideband oscillators. 

The Mixer 
The mixer consists of an Anzac MD-l UH hot carrier 

diode ring mixer, identical to that used in the previous 
design. These mixers have three parts, each of son im-
pedance, an upper frequency limit of SOOMHz and a lower 
limit on two parts of SMHz and on the third of d.c. This 
transceiver uses the d.c. part as its rJ. port to permit 
operation at rJ. frequencies below SMHz so that the 
SMHz limit is unimportant on the other two ports. 

The MD-108 has a third-order intercept point of 
+ ISdBm and an insertion loss of 7dB. It requires a local 
oscillator power of about + 7dBm (SOOmV r.m.s.). The 
MD-108 has an elder, and more expensive, brother called 
the MD-l38 which has a higher third-order intercept point 
but there is no point in using it in this particular design 
since the intermodulation performance of the system is set 
by the mixer, the bi-directional amplifier and the filter and 
improving one without improving the other will do little for 
the overall performance of the system. 

Since the MD-I08 is a passive device it is bi-directional 
and no switching is necessary between transmission and 
reception. It is important, however, that it is driven from 
son sources and drives son loads, otherwise its gain and 
intermodulation performance will sutTer. On the board this 
son match is performed by the bi-directional amplifier. 

Table 1. G4CLF Board Performance 

RECEIVE 
(+ 12V, + 7dBm, Local Oscillator at 90MHz) 

Sensitivity: Less than O·3Jlv for 10dB 
SINAD 

Dynamic Range: 114dB (Wanted Signals) 
88dB (Off-frequency Signals) 

Third-order Intercept: +7dBm 
Audio Output: 800mW 
Current Consumption: 60mA (Minimum Audio 

Output) 

TRANSMIT 
(+ 12V Supply, + 7dBm, Local Oscillator at 90MHz) 

Output Level: -5dBm (Single Tone) 
Carrier: - 49dBm 
I ntermodulation 

Products: -50dBm (Two tones 1 ·2kHz 

Dynamic Range of 
Audio a.g.c.: 

and 1·4kHz) 

(Without R32) 
40dB (R32 = 1 kQ) 

Current Consumption: 45mA 
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The Ri-Directional Amplifier 
The bi-directional amplifier consists of a field-effect 

transistor, Trl, four low capacity switching diodes, 
D2-DS , two transformers, T 1 and T2, two capacitors, Cl 
and C2, and five resistors, R1-R4 and R20. The trans-
formers act as impedance matching devices, together with 
resistors R3 and R4, and ensure that the mixer and the 
crystal filter are correctly terminated. 

The diodes D2-DS are used to reverse the direction of 
amplifier gain between reception and transmission. During 
reception the receiver power line is at + 12 volts and the 
transmitter line is grounded. Diodes D2 and DS are con-
ducting and diodes D3 and D4 are biassed off. Signal then 
passes from T I via D2 and C I to the gate of the f.e.t. , 
whose output goes to T2 via DS. 

When the power supplies are reversed during transmis-
sion the system works in exactly the same way but now 
diodes D3 and D4 conduct and the signal from T2 is am-
plified and passed to T1-and hence to the mixer. 

The choice of diodes and f.e.t. in this amplifier is 
critical. If the diodes have too large a capacity when in the 
"off" state the amplifier can become unstable. The diodes 
chosen, Mullard BA 182s, were designed for switching r.f. 
in television tuners and are ideal for this application. 

The f.e.t. must have a high gain and also good inter-
modulation performance. To some extent as the gain in-
creases the intermodulation performance falls off but this 
may be compensated by using a high current device. The 
f.e.t. finally chosen was a Siliconix 1310, a junction f.e.t. in 
a T092 plastic package, which has a standing current at 
zero gate bias of between 20mA and 60mA. 

The original G3ZVC design used a single transformer 
between the mixer and the filter. The bi-directional am-
plifier offers a number of advantages: both the mixer and 
the filter are better matched, giving improved inter-
modulation and passband ripple; losses in the mixer are 
regained before further losses take place in the filter (in 
fact during reception there is 8dB gain from the input of 
the mixer to the output of the filter as opposed to about 
9dB loss in the original design): and the gain during 
transmission allows a greater rJ. drive to the p.a. The 
improved performance seems to be worth the increased 
complexity. 

The Filter 
This design uses an XF9-B or a QC1246AX crystal 

filter, manufactured by KVG and Salford respectively. 
These are 8-pole 2·4kHz filters with a centre frequency of 
9MHz. They require termination of soon in parallel with 
2SpF which is provided by T2, R4 and C3 on the mixer 
side of the filter and R6 and C8 on the other side. 

Many other filters might be used in this transceiver but 
there are a number of points to be considered. If a 4-pole 
or 6-pole filter is used the stopband suppression is reduced 
from over 90dB to as little as SOdB. This can degrade ad-
jacent channel performance and lead to intermodulation 
problems in the i.f. from very strong local signals but there 
are compromises which may be accepted. Another 
problem can arise from the use of cheaper 4-pole or 6-pole 
filters which is not acceptable-blocking due to local os-
cillator leakage. The MD-1 08 has local oscillator attenua-
tion of about 40dB which means that there may be Srn V 
r.m.s. of local oscillator signal present at its output and 
therefore some 2Sm V at the input to the filter. If the filter 
attenuation is 90dB this leakage is reduced to less than 
0·8IlV, which is unimportant, but if it is only SOdB then 
the i.f. strip sees 80llV of local oscillator leakage. If the 
transceiver is being used at v.h.f. this is unimportant since 
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the SLl61 2s in the iJ. strip have no gain at v.hJ. But in an 
hJ. transceiver this 8011 V may be sufficient to block the iJ. 
strip, particularly if no a.g.c. is present. The problem was 
far worse in the original design which had three i.f. stages 
but it can cause trouble even with the present design. 

The solution is simple. At v.h.f. lower performance 
filters may be used-at h.f. they may not! 

Intermediate frequencies other than the 9MHz used 
here are perfectly acceptable. The system will work un-
changed at 5·3MHz and 1O·7MHz but i.f.s of over 
ISMHz or under 5MHz cannot be used. Above 15MHz 
the gain of the iJ. amplifier starts to drop and below 
SMHz the MD-108 mixer loses gain. There is no way of 
extending the upper frequency limit but the lower one may 
be reduced by either of two methods. 

One is to use the d.c. port of the MD-108 as the i.f. port. 
This allows the use of any i.f. down to 100kHz but pre-
vents the use of r.f. or local oscillator frequencies below 
SMHz which mayor may not be a disadvantage. It will 
also be necessary to modify the p.c.b. 

The other method is to replace the MD-108 with an 
MD-109. This is a lower frequency version of the MD-108 
which is rather more expensive but has a frequency 
response from 200kHz to 200MHz. Of course with an 
MD-I09 while it is possible to use iJ.s down to 200kHz it 
is not possible to work with rJ.s above 200MHz. This is 
unlikely to be a problem since the use of i.f.s below SMHz 
with rJ.s above 200MHz is likely to lead to image 
problems and thus will tend to be avoided anyway. 

If the transmitter performance is not to be degraded the 
bandwidth of the filter must not exceed 2· 7kHz and the 
shape factor should be as good as possible. 

Finally, if the filter is changed it may be necessary to 
change R4 and R6 and C3 and C8 to match it with the 
correct impedance. The resistors should be 10 per cent 
higher than the value given in the filter specification and 
the capacitors should be about 3pF lower and the circuit is 
not suitable for use with filters having impedances much 
greater than Ikn. If R6 is increased then R27 must be in-
creased in the same ratio to preserve the d.c. levels on the 
transmitter driver transistor Tr4. 

The Receiver 
The receiver consists of two i.f. stages, a product detec-

tor, a low-pass filter, an audio amplifier, an audio-derived 
a.g.c. system and an audio output stage. 

The i.f. amplifier uses two SL 1612 circuits. These are 
similar to the SL612 circuits used in the original design but 
are supplied in 8-lead plastic minidip packages instead of 
metal ones. This lowers the price and makes the circuits 
easier to mount but has negligible effect on performance. 
All the circuits used in this transceiver, with the exception 
of the T092 voltage regulators, are in 8-lead minidips. 

Each SL 1612 has a voltage gain of 34dB and an a.g.c. 
range of 70dB. The iJ. strip therefore has a gain of 68dB 
(2S00 times) and an a.g.c. range of 140dB which cannot, 
of course, be used since the strip would overload with an 
input of 2S0mV Lm.s.-equivalent to dynamic range of 
about 114dB. 

Each SL 1612 has its own internal supply decoupling 
but the supply line is also decoupled near to them by C 10, 
a ceramic O· IIlF capacitor. Interstage coupling capacitors 
are kept low to minimise the I.f. gain of the strip and 
eliminate possible interaction of the a.g.c. circuitry and the 
detector. 

The detector, IC4, can use an SLl640 or an SLI641 as 
a product detector. These are both "transistor tree" 

modulators and differ only in their output 
cIrcUitry-the SL1640 has an internal load resistor as its 
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output on pin 5 and an emitter follower output on pin 6, 
the SL 1641 has a free collector output on pin 5 and no 
connection to pin 6. In this application pins 5 and 6 are 
joined so that if an SL 1640 is used its emitter follower is 
turned off. If an SL 1641 is used an external load resistor 
of 3300 is necessary (R9) but with an SLl640, R9 must 
not be used, and the position on the board must be left 
open-circuit. 

The detector uses only two other components, the bias 
decoupling capacitors C 14 and C 15. The entire iJ. strip 
and detector therefore uses only three integrated circuits, 
three or four resistors, and eight capacitors. Being a 
broad-band system it does not use any further coils or 
filters and needs no set-up adjustment. 

The output of the detector contains the sum and dif-
ference of its two inputs (signal from the iJ. strip and 
carrier from the sideband oscillator). The signal from the 
iJ. strip consists mainly of a 9MHz signal but there is a 
certain amount of broad-band noise in the range 100kHz 
to 20MHz. The sideband oscillator signal consists of a 
single frequency of 8·9985MHz or 9·0015MHz depending 
on the sideband in use, there is some noise here too, but it 
is low enough to be disregarded. The output therefore con-
sists of a iow frequency signal (the difference output) 
which is the output we want, a high frequency signal 
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around 18MHz (the sum output), and broad-band noise 
extending from d.c. to at least 30MHz. It is necessary to 
remove the hJ. output before the audio stages, . and will 
give a more pleasant output signal if as much of the audio 
noise as possible is also removed. 

This is done by a low-pass filter which is placed be-
tween the detector and the audio amplifier. This filter is 
designed to have 18dB/ octave roll-off above 3· 5kHz and 
consists of a single-pole filter formed by C 16 and R9 (or 
the internal resistor equivalent to R9 if an SL 1640 is used) 
followed by a two-pole Sallen and Key filter formed by 
RIO, Rll , C 17, C 18 and Tr5. The original design used a 
2N3904 as Tr5 but if ever there was an application where 
the exact transistor used was unimportant this is it-all 
that is needed is a silicon npn transistor with a beta of over 
80 and a V ceo of over 9V. 

The filter has a gain of unity and since the audio is still 
at a very low level (about 5 to IOmV r.m.s.) it is then am-
plified by 18dB in a 741 operational amplifier. Since the 
audio level is so low there is no possibility of clipping in 
this amplifier so bias is obtained by directly coupling the 
audio path from the detector through the low-pass filter to 
the 741. This saves components but provides no i.f. roll-off 
so that all subsequent audio coupling capacitors should be 
chosen to give roll-off below 300Hz, as should the 

Tr

1J' Tr2 
Tr3 

5 
o G 

IC10 

O/P. 

Coni liP 
IWRM2831 

Fig. 3 (Top left): The copper 
track pattern shown full size, for 

the G4CLF Board 
Fig. 4 (Left): The component 
placement details of the G4CLF 
Board. The photograph above 
shows the completed G4CLF 
Board before installation into 

the PW Helford 
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* components 

decoupling capacitors in the feedback of the amplifiers 
IC6 (the 74 I) and IC7 (the ouput stage). The output from 
the audio amplifier goes to a volume control, which is off 
the board, and then to the audio output stage. It also goes 
directly to the a.g.c. system. 

In the best s.s.b. receivers the a.g.c. is derived from the 
detected audio, and this technique is used here. The audio 
is applied, via a dropper resistor (R 15), to the input of an 
SL 1621 audio a.g.c. circuit. In this circuit, which requires 
only three external components, C22, C23 and C24, forms 
a sophisticated audio a.g.c. system which adopts quickly 
to new signals, tracks rising or fading signals at up to 
20dB/s, holds a.g.c. constant during speech pauses, and 
reverts almost instantly to full system gain if a speech 
pause continues beyond one second-indicating a 
probable end of transmission. 

The a.g.c. output from IC5 is applied to the two i.f. 
stages via loon resistors (R 7, RS) and is also taken off the 
board to act as the "S' Meter drive. The a.g.c. line has a 
value of about 2V at the a.g.c. threshold and increases by 
about 12·5mV for each dB increase in signal (SOdB/V). 
The 2V threshold is temperature dependant and may be 
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compensated by three silicon diodes. A simple "S" Meter 
is generally adequate as shown in Fig. 6. This is another 
circuit where the actual transistors used are un-
important-any small-signal silicon np'n transistors and 
small silicon diode will do. The 1·5kn resistor (R35) may 
need some slight adjustment to give the correct range. 

The capacitor C 21, shown in the circuit diagram, 
should not be necessary if the receiver is to be used for 
speech only and will probably not be necessary with c.w. 
But under some circumstances it is possible to find low fre-
quency instability in the a.g.c. system during the reception 
of c.w. The insertion of C21, which may have a value 
between O·I/lF and 1·0/lF, cures the problem. 

The audio output stage uses a new circuit, the SL63 10, 
which is an audio power amplifier in an 8-lead minidip 
package capable of delivering between 800m Wand I W 
into sn with a 12V supply. As can be seen the SL63 10 
uses few components (R 16 and R 17 are at present needed 
to provide input bias but may not be needed with later ver-
sions of the SL631O) and no adjustments. If more than 
800mW of audio is desired the SL63 10 should be omitted 
from the board and an external high power amplifier used. 
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The Transmitter 
This section is more accurately described as the side-

band exciter. It uses two integrated circuits and a tran-
sistor. The first integrated circuit is an audio amplifier with 
a.g.c. which is used to ensure that the output of the 
transmitter is substantially unchanged by varying audio 
input levels. Such a circuit is known as a VOGAD. 

Two different VOGADS may be used in this equipment-
the SLl626 or the SL6270. The SL1626 has been 
available for several years while the SL6270 is more re-
cent. They are identical in pin connections and functions 
but the SL6270 has better performance when used with an 
unbalanced input. A balanced input is when the two ter-

of the microphone are connected to the two input 
termmals of the VOGAD, an unbalanced input is when one 
of the microphone terminals is grounded and the other is 
connected to one terminal of the VOGAD, the other being 
unused. If a balanced microphone input is used then either 
circuit will give equally good performance. R29 (220n) 
need only be used with the SL1626 and R31 (47n) need 
only but both resistors may be 
used With either CirCUIt Without any problems occurring . 

. These circuits require the use of a low impedance 
microphone (SOOn or less) with an output in the range 
1 m V to 30m V. The a.g.c. range is about 60dB and this 
may be too large for some applications where high levels 
of background noise are present, but may be reduced by 
shunting C47 with a 1kn resistor (R32). If this resistor is 
used C47 should be increased from 4· 7nF to 47nF to 
preserve the hJ. roll-off characteristic of the VOGAD. 

The two capacitors CS2 and CS3 isolate the VOGAD in-
puts at d.c. and the capacitors CSO and CS1 decouple any 
r.f. which may be induced on the microphone leads. The 
audio from the VOGAD is coupled to the double-balanced 
modulator by C46. 

A.s in the receiver the double-balanced modulator may 
be either an SL1641 and again a 330n resistor is required 
only if the SL1641 is used (R28). 

The principle of a single-sideband generation used in 
this transmitter is simple. Audio and carrier are applied to 
a modulator, the output of this modulator 
consists of a d.s.b.s.c. (double-sideband suppressed 
carrier) signal which is filtered in a narrow filter to remove 
one sideband. Which sideband is selected depends on the 
carrier frequency chosen. 

The d.s.b. signal from the double-balanced modulator is 
amplified by Tr4 and applied to the crystal 

Tr4 IS a high frequency pnp transistor, the original 
used.a 2NS771 but any high frequency silicon pnp 

transistor With a low Cob would be suitable. A transistor is 
in this buffer rather than an integrated circuit because 

It does not present any load to the filter when it is turned 
off during reception. The gain of the transistor amplifier is 
set by R26 and may be altered if necessary. Bias for the 
transistor is obtained by direct coupling from the double-
balanced modulator. 

The Sideband Oscillators 
. One might expect the title of this section to be "The 

but there are in fact two separate 
T.he ongmal design used a single oscillator and 

diode sWltchmg of two crystals but varying capacity be-
tween diodes from different manufacturers led to a number 
of I?roblems. When this design was started we investigated 
vanous ways of switching one oscillator between two 

and decided in the end that the most reliable solu-
tion was the use of two separate oscillators. Interestingly 
enough, this solution was also as cheap as any other. 

Practical Wireless, November 1980 

Each oscillator uses a Siliconix J304 f.e.t. in a Colpitts · 
circuit. The quartz crystals supplied with the XF9-B or 
QC 1246AX filters are 30pF parallel resonant types and 
the oscillators are designed to work with these. If 20pF 
parallel resonant types are used it is probably sufficient to 
reduce C32, C33, C34 and C3S to 33pF each, but if series 
resonant crystals are to be used more changes will be 
necessary. The trimmer capacitors C31 and C38 are used 
for fine adjustments of the u.s.b. (8·998SMHz) and l.s.b. 
(9·00ISMHz) crystals respectively. 

The output voltage from both oscillators is developed 
across R24. In the prototypes R24 and 68n and the 
output voltage is about 80mV r.m.s. If this voltage falls 
outside the range 60-200mV r.m.s. then R24 should be 
adjusted until the voltage is within this range but this is not 
very likely to happen since the prototype boards all had 
outputs lying between 70mV and 100mV and they used 
f.e.t.s from a number of batches and crystals of widely 
varying activity. 

The oscillator to be used is selected by applying a 12V 
supply to its power input pin. The other oscillator's power 
supply should be ofT and, preferably, grounded. 

Construction 
The p.c.b. layout for this transceiver is shown in Fig. 4 

and the component placing in Fig. S. 
Resistors are carbon or metal film t W types, capacitors 

below InF are miniature Mullard or RS ceramic types, 
between InF and 100nF miniature monolithic ceramic 
types with 0·1 inch lead spacing. All capacitors above 
100nF with the exception of C6 which is an aluminium 
electrolytic are miniature resin dipped tantalum eJec-
trolytics. The transformer T 1 and T2 are wound on blocks 
of B 1 ferrite 11·3 x 11 ·3 x S ·8mm (tin x tin x tin) with 
two holes. (Mullard Part No. FX2249 "Double Aperture 
Core.") These blocks are glued to the circuit board with 
epoxy resin and then wound with 32-36 s.w.g. self-fluxing 

Table 2. G4CLF Board Connections 

Pin Function RFC details 

1 + 12V Rx/Earth Tx 2 t T on FX 1 1 1 5 
2 Audio output to 80 

speaker = 
3 Earth = 
4 Volume control 

potentiometer (Top) 3fT on FX 111 5 
5 Volume control 

potentiometer (Wiper) 3fT on FX 111 5 
6 'S' Meter output = 
7 Earth = 
8 + 12V (I.s.b.) 2tTon FX1115 
9 + 12V (u.s.b.) 2tTon FX1115 

10 Earth = 
11 Microphone input (5000) = 
12 Earth = 
13 Microphone input (5000) = 
14 + 12V Tx/Earth Rx 3fT on FX 1 11 5 
15 Earth = 
16 Mixer port (r.f.) d.c. to 

500MHz = 
17 Earth = 
18 Earth = 
19 Mixer port (1.0.) 5 to 

500MHz = 
20 Earth = 
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Fig. 5: The circuit diagram of the external circuitry needed to operate the G4CLF Board. This is the complete PW 
Helford with the exception of the power supply and relay switching circuits 

copper wire. TI has a two-turn primary (on the D I side) 
and a six-turn secondary, T2 has six turns on both 
windings. 

There are four wire links on the board to connect 
various earth tracks together for minimum hJ. impedance. 
There is also a hole near to the quartz crystals through 
which passes a piece of wire which is soldered, as quickly 
as possible, to avoid damage to the crystal cans to ground 
them. If this is not done the crystals tend to radiate. 

All components must be mounted with the shortest 
possible leads and i.c. sockets must not be used. 

Assembly of the board should be in the following order: 
I. Glue down the ferrite cores. When the glue has set 
wind the transformers T I and T2. • 
2. Insert Trl and diodes D2, D3, D4 and DS. Mount 
D I and F I. Insert the resistors and capacitors of the bi-
directional amplifier. 
3. Insert IC2, IC3, IC4 and IC6, checking that they are 
inserted the correct way round. Insert resistors RS to 
R 15, insert capacitors C 7 to C 18 and C20, then Tr4 
and TrS. 
4. Insert ICS, and C22 to C26 and C6. 
5. Insert crystals X I and X2 and trimmer capacitors 
C31 and C38. Solder and cut leads and solder wire to 
ground cans. Insert resistors R21 to R2S, capacitors 
C32 to C37, and Tr2 and Tr3 . 
6. Insert IC7, resistors RI6 to R19, capacitors C27 to 
C30 and the four wire links. 
7. Insert IC8 and IC9, resistors R26 to R31, and 
capacitors C39 to CS3 (the ceramic capacitors should 
all be mounted first, then the tantalum electrolytics). 
8. Finally insert IC I and ICIO, the remaining compo-
nents, and the pins, sockets or wires, which are to be 
used to make the connections to the board. 
The connections to the board are given in Table 2. The 

r.f. and 1.0. signals may either be connected via the same 
0 · 1 inch pitch connections, as the rest of the signals and 
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supplies, or via miniature co-axial sockets. The latter are 
used in the Helford. 

The board is powered from a sin le + 12V supply but 
will work between + 10V and + ISV without damage or 
significant change in performance. It is essential to ground 
the transmitter supply during reception and the receiver 
supply during transmission. This is not merely to prevent 
spurious transmission of signals as was the case in the 
original design, but is because these other lines are actually 
used as d.c. return paths. 

When the board is complete the sideband oscillators 
should be set up by connecting a frequency meter across 
R24 and connecting power to each oscillator and ad-
justing its trimmer until its frequency is within 10Hz of 
nominal. 

If for any reason the board does not perform properly 
when first connected it should be checked for short-
circuits and then the integrated circuits should be checked 
with a high impedance voltmeter for correct operating 
volt ages. (The correct operating volt ages are given in the 
HPlessey Semiconductor 's Radio Communications 
Handbook", available from any Plessey Semiconductor 
Office or distributor.) If this method also fails then signals 
must be traced through the board with the aid of a signal 
generator and an oscilloscope or spectrum analyser. 

Readers who intend to operate the Helford should be 
in possession of the appropriate licence issued by the 
Home Office to those who have passed the City and 
Guilds Radio Amateurs' Examination. Details may 
be obtained from: The Home Office, Radio 
Regulatory Department, Amateur Licensing 
Section, Waterloo Bridge House, Waterloo Road, 
London SE} 8UA. 
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'YL' 
most active of 
amateur YL 

was Barbara 
(later G6YL), 

who was involved in 
the 

DIGITAl/ANAlOGUE 
MULTIMETER 

mbining two instruments appears to be 
an attractive idea-until you want to mea-
sure, say, voltage and frequency together! 

The PW ' 'Twynham '' is a mains powered 
multimeter which gives you simultaneous 

analogue and digital readouts for both ac-
curacy and trend watching, 

Twelve ranges plus a constant current 
test facility for semiconductor junctions are 

all part of the • • 

. 

t •• @ •• 
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'SHERBORNE' 

PART 2 
"illllllllllllllllllllllllllllllllllllll, 

The synthesiser has so far been described in isolation from 
the radio hardware of the complete tuner. This is partly 
because the synthesiser itself is suitable for use with a 
variety of different tuner configurations-and partly 
because the entire circuit would appear impossibly com-
plicated. This would be unfortunate, as it falls neatly 
into a series of building blocks that may be considered 
"jointly and separately" in the context of this article, or 
as "separates" for substitution or addition into existing 
designs. 

The synthesiser unit is replacing the following 
traditional features: 
1. Tuning potentiometer 
2. Preset station selection 
3. Frequency indication/readout 

and takes care of these less obvious aspects: 
4. All tuning voltage stabilisation cared for 
5. Requirement for a.f.c. non-existent 
6. Greatly simplified switching 
7. A plethora of otherwise unattainable features. 

Those features fulfilled by the synthesiser are also 
vastly improved by the fact that everything is referred to a 
quartz crystal for frequency determination. The penalty is 
the close proximity of digital processing to a sensitive 
radio environment, so some care is needed to avoid radia-
tion of the harmonics into the broadcast bands. 

The tuner design must take into account the signals re-
quired by the MPU when operating in the scanning mode, 
and thus must provide: 
(a) Local oscillator output for both a.m. and f.m. 
(b) Scan stop information 
(c) Simple bandswitching 
(d) Stereo decoder with v.c.o. defeat 
(e) High impedance tuning voltage lines. 

The interconnections required between the synthesiser 
and tuner modules are shown in detail in Fig. 10, which 
will also serve later as the inter-unit wiring diagram for the 
complete tuner. " 

A medium-priced tuner is described here. Considerable 
efforts have been made to develop a design that can be 
repeatably assembled and made to work by a wide range 
of enthusiasts with different levels of experience. The result 
is an a.m./f.m. tuner that will out-perform any previously 
published design, so it can scarcely be described as a com-
promise. Much of the credit must go to the advances made 
in the past year or so in the state of component 
technology-such as new linear-phase ceramic iJ. filters, 
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Fig. 10: System wiring diagram of the complete 
tuner, identifying signal flows and control re-

quirements 
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I.p.f. decoder 
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kill 

Mute 

SYNTHESISER CONTROL 

Fig . 11 : Simplified block diagram of the complete tuner system 

very low-noise members of the universally appreciated 
CA30S9/ 31S9 families of f.m. iJ. amplifier and detector 
i.c.s, MOSFETS, etc. 

A higher specification tuner system was considered un-
suitable, since accurate alignment of a more complicated 
iJ. would not be feasible for anyone without access to 
thousands of pounds worth of advanced test equipment. 
Nevertheless, the tuner synthesiser described last month is 
quite capable of driving alternative r.f./i.f. designs if re-
quired. 

The Tuner 
The tuner divides down into three blocks as shown in 

the simplified system diagram of Fig. 11: a front end (the 
UM I1S1 and the Alps FDSll UX are described); a com-
bined f.m. i.f. amplifier and detector, with three-band a.m. 
tuner section built around the Sprague ULN2242A; and a 
stereo decoder common to both designs that uses the Toko 
KB4437 pilot-cancel stereo decoder, followed by the 
KB443S matching muting audio pre-amplifier. 

The front ends are available only as prebuilt and tested 
items, but the circuit diagrams are nonetheless relevant to 
a comprehensive description of the circuit function. The 
UM I1S1 and FD SI I UX adopt similar circuitry although 
the Alps unit is perhaps constructed more thoughtfully. 

In the UM 1181 (Fig. 12) the antenna circuit is a single-
stage-tuned coil, feeding gate 1 of v.h.f. MOSFET rJ. am-
plifier. Automatic gain control (a.g.c.) is provided on gate 
2 of this MOSFET (via R2) although if left open circuit, R3 
will pull the gate bias up to ensure maximum gain. The 
filter between the r.f. and mixer stages is an interesting 
feature, being basically a triple-tuned stage and bottom in-
ductance coupled. The advantage of this method of coupl-
ing is that the coupling points are at a far lower impedance 
than with top-capacity coupling, enabling some of the 
fastidious screening to be omitted inside the can. 
However, although the small-signal selectivity is im-
pressive at 90dB or better, really strong signals at the an-
tenna can leak across-but these are levels rarely ex-
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perienced under UK conditions, unless a beam antenna is 
employed in an already strong signal environment. 

The mixer is a common source JFET, with source injec-
tion of the local oscillator, and a JFET i.f. pre-amp in 
common-gate mode (high stability/medium gain/broad-
band) between the drain load iJ. coil and the output 
matching coil. The local oscillator (10· 7MHz high) is the 
classical Colpitts design, with feed taken from the 
relatively low-impedance emitter to both the mixer and the 
oscillator buffer amplifier. Approximately 300m V ofl.o. is 
thus available for the input of the prescaler on the syn-
thesiser control board. 

In the FDSl1 (Fig. 13) a similar input arrangement ex-
ists, although the physically larger construction of the coils 
used in the FDSll series enables a higher Q to be achieved 
at each stage, thus enhancing selectivity. The a.g.c. system 
in this tuner is not returned to the positive supply rail, and 
unless an external bias is applied to the a.g.c. terminal, the 
r.f. stage will be operating under conditions of minimum 
gain. 

A quadruple-tuned filter is used between the d . and 
mixer stages, the input and output couplings being via in-
ductive proximity, and the centre two via capacitor top 
coupling. Capacitor coupling is avoided at the input and 
output sections because of the capacitive loading effects of 
the drain on the rJ. stage and the gate of the mixer-these 
"unknowns" will affect the calculation of the ideal coupl-
ing capacitor for the correct coupling constants. The 
capacitive coupling section with the coils well screened 
from one another enables the filter to provide excellent 
strong-signal selectivity. In designs with a second r.f. stage 
(Ambit EF5800), the excess gain can be used to iron out 
the lumps in entirely top-coupled filter sections, since 
slightly staggered tuning will be far less serious to the 
overall tracking of the system. 

The output of the mixer goes through a double-tuned Lf. 
filter stage before reaching a f.e.t. buffer amplifier; the load 
presented is resistive (R22), which is more suitable for the 
following f.m. i.f. filter stage in many instances. 

The local oscillator (10· 7MHz high), is again the 

Practical Wireless, November 1980 
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Fig. 12: Circuit diagram of 
the Astec UM1181 v.h.f. 
tuner head, with (left) a 

view of the module 

Colpitts circuit, used at a lower level. This reduces 
oscillator drift due to the heating of tuned circuit compo-
nents, and prevents the local oscillator causing non-
linearities in the tuning diode characteristics. As it 
happens, the synthesiser can take care of drift anyway 
(since the only drift possible occurs in the reference os-
cillator, which is crystal controlled), but it also provides a 
very low.-noise signal, subsequently raised in level by a 
common-base transistor amplifier (Tr6), and fed to the 
gate of the mixer MOSFET via an emitter-follower buffer. 
Thus a very high degree of isolation is maintained between 
the 1.0. and mixer signals. A second emitter-follower buffer 
is used to provide 1.0. signal for the synthesiser system. 

The IF/AM J-band Tuner Module 
As can be seen from Fig. 14, the TDA1090 is used for 

both these major functions. The i.c. was described in some 
detail in conjunction with the PW "Dorchester" multi-

Aot 

R5 

band broadcast tuner, so only a brief resume is offered 
here. 

The device (Fig. 15) uses the same basic i.f. amplifier 
for both f.m. and a.m., although the detector for f.m. is a 
quadrature coil system (as in the CA3089 families) fed 
from a phase correction choke. Under f.m. conditions, the 
iJ. amplifier is driven into limiting by grounding the a.g.c. 
terminal, providing a squarewave iJ. output rich in har-
monics. The quadrature coil helps to restrain this 
somewhat, but the whole assembly is placed inside a 
screening can to prevent unwanted radiation. 

Listeners in the London area may have noticed that 
many tuners give an unaccountably high level of hiss or 
birdy response when tuneg to 95·8MHz (Capital Radio). 
The answer is simple, since 95·8=9 x 10·64, some 60 
kHz away from the i.f. centre of 10· 7MHz, and well 
within the filter pass-band. The noise is very mushy and 
warbly, since in the process of being multiplied nine times, 
the deviation is also increased nine times-so at no time 

r" 

Fig. 13: Circuit diagram of the Alps 
FD811 UX v.h.f. tuner head 
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Fig. 14: Circuit diagram of the f.m. i.f./a.m. tuner 
module, with associated remote tuned and switched 

ferrite rod aerial 

will such a harmonic provide an intelligible signal to the 
detector. 

Careful decoupling and earthing of the f.m. iJ. and 
detector system is required, for the same reasons as dis-
cussed in connection with the prescaler on the input to the 
synthesiser's phase-locked loop in last month's article. 

The f,m. section of the TDA 1090 possesses a signal 
level mute (as does the CA3089E}-but no deviation 
muting, This shortcoming is easily rectified with a few ex-
ternal transistors, using the a,f,c. voltage to operate a 
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"window" through which the f.m. mute will be allowed to 
open, The same signal is used in this design to provide the 
scan-stop information for the tuner, since it can be set to 
give a signal when the synthesis er has stopped precisely on 
a wanted f.m, signal. The behaviour of this signal with 
regard to detuning effect is shown in Fig, 16. The actual 
bandwidth is determined by the voltage developed across 
the a.f.c. output and the reference voltage. The a.f.c. out-
put is basically a current source, and so the larger the 
value of the resistor used, the larger will be the a.f.c. 
voltage developed for a given degree of detuning. Ohm's 
Law states that V = IR (within the limits of the supply 
available on the i.c.). 
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WATERS & STANTON ELECTRONICS 
CHECK-OUT THE ALL-NEW 

FDK MULTI-750E 2 METRE 'ALL-MODE' RIG 
The Multi 750 is FDK's new. all mode 2 metre unit for both base or mobile use. Using the same cabinet dimensions as the M700EX. this reall y does provide the 
basis for an action-packed. go anywhere station. To list all its features would be impossible in the space available on this page. However. we will list its main 
points so you can get some idea of just what this amazing package is capable of. 
144· 146mHz at 10 WATTS OUTPUT (Minimum!); ALL MODES - FM/USB/LSB/CW: REPEATER OPERATIO N - normal or reverse with automatic 
crystal controlled tone·burst: DUAL VPO's - these are selectable at the press of a button so that one vfo can be left at the SSB end of the band and the other at 
the FM end ; NOIS E BLANK ER - a really efficient circuit to take out those ignition pulses on ssb; DUAL SPEED TUNING - enables 1kHz or 100Hz step tun · 
ing on SSB/CW and 1kHz steps on FM: RIT - essential for accurate tuning of the received SSB signal; LOW EFFECTI VE PRICE - and the option of 70cms 
operation. At the end of the summer the UHF EXPANDER will be avail able to provide instant QSY to 70cms or even cross·band operation. Th is unit will be in 
a matching cabinet which together with the AC mains module wi ll build into a complete 2m/70cms base or mobile station. 
• Simple and smooth VFO control gives either 100Hz or 5kHz steps 
on both FM and SSB modes for optimum convenience. 
• The large green fl uorescent display tube gives full frequenc y readout 
to 100Hz and provides safe and clear readout for both night and day 
operation. 

M750 BUILDS INTO A 2m & 70cm PACKAGE 
(70cm module available late summer) 

• Standard features include noise-blanker. RIT control with switch. RF 
attenuator gain control. automatic crystal controlled tone-bu rst. high 
and low power swi tching and remote up/down frequency control 
microphone unit. 
• Compare its compact size and light weigh t. its smart appearance and 
comprehensive front panel controls. Simple and reliable operation is 
made possible by employing advanced solid·state and logic techniques. 
• A dual VFO is employed for the selection of two independent fre-
quencies anywhere in the band. This also enables split frequency opera· 
tion. particularly useful when used in conjunction with the optional 
"UHF·EXPANDER" transverter. 
For normal repeater operation a pre·programmed shift is selected by 
front panel selector. 

2m M750E 

SP750 
230VAC 

SURELY TODAYS BEST VALUE 
Pound 

for 
Pound 

Incl. VAT £299 & Delivery 
SEE REVIEW THIS ISSUE OF P.W. 

UHF 
EXPANDER 70cm 

Feature 
for 

Feature 
Waters & Stanton Electronics, Warren House, 18-20 Main Road, Hockley, Essex, 

Tel: 0702 206835 & 204965 

To: WATERS & ST ANTON ELECTRONICS 
*Please supply Multi 750E by return. Cheque/P.O. enclosed : £299 
*Please send full colour literature on the Multi 750E 
*Please send H.P .. forms for completion. Deposit of £60 enclosed. 
NAME ..... . ................... . ... . ... .. ... .. ........ ... ... . .. . .. . .. . ........... .. .. ... ..................... . 
ADDRESS ..... . ..... .. ........ . .......................................... ... . .. ......... . .................. . 
•••• • • • ••••••••••• • • •• •• • ••••••••••••••• •• • ••••••••• ••••• ••• •• • • •• • • ••• • ••••••••••••• 'DELETE WH ICH EVER NOT APPLICABLE 

, 

. 11 
.... ,.... I 

ORDER WITH CONFIDENCE . .. OUR REPUTATION IS YOUR GUARANTEE 
Callers welcome:- We are open 9am-S.30pm Monday-Saturday, Ex. Wednesday 9am-J.OOpm. 

Telephone orders:- Simply 'phone in your Barclaycard or Access number and we will despatch goods within 24 hours. 
Mail Orders :- Send cheque or postal order for correct amount printing name and address clearly. 

WARREN HOUSE, 18-20 MAIN ROAD, HOCKLEV, ESSEX. TEL: 0702206835 &204965 I __________ _____________________________ J 
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mODULES 
EX-STOCK FROM 

2M & 70CM LlNEARS-------..... 

MML 144/25 
MML 144/ 100 
MML 144/40 
MML432/20 
MML432/ 50 
MML432/ 100 

£48.30 
£142.60 

£69.00 
£69.00 

£113.85 
£228.65 

2M PRE-AMPLlFIER---------... 
MMA 144V 
ULTRA LOW NOISE 
RF SWITCHED GAIN 15dB 
NOISE FIGURE 1.3dB 

ONLY £29.90 

Breahurst 
electronics 

HANDCROSS, W. SUSSEX 0444 
TRANSVERTERS 

MMT 28/144 £90.85 
MMT 144/28 £99.00 
MMT432/ 144R £173.00 
MMT 70/144 £755.00 

·11 :. 

CONVERTERS-----------... 

MMC50/28 
MMC 70/28 
MMC 144/28 
MMC432/285 
MMC432/1445 

£24.90 
£24.90 
£24.90 
£29.90 
£29.90 

MMD 50/500 FREQUENCY METERS £69.00 

For further information on any of the above items, or any other MICROWA VE MODULES products please contact: 

BREDHURST ELECTRONICS, 
MAIL 

ORDER 
The High Street, Handcross, Sussex. Tel. 0444400786 RETAIL 

CALLERS ALL PRICES INCLUDE VAT, CARRIAGE ANDA FULL 12 MONTH GUARANTEE 

TO ORDER ANY OF THE ABOVE ITEMS SIMPLY WRITE, ENCLOSING A CHEQUE OR PHONE YOUR CREDIT CARD NUMBER 

SRX30 SWL RECEIVER £158 

TRIO EQUIPMENT 
R1000 SWL PLL Receiver 200K Hz to 30MHz 
R820 The ultimate SWL rece iver 
YG455C CW filter 500Hz 
YG455CN CW filter 250Hz 
5P820 Speaker 
HS5 Communications headphones, tailored response 
HS4 Communications headphones, tailored response 
VHF AMATEUR RECEIVERS 
SR9 Tuneable/crysta l 2m FM receiver 144-146MHz 
AMA217B Scanner with 8 crystals. M ains/battery 
ROTATORS, TUNERS So SWITCHES 
AA40 15 core cable reouired) 
SU2000 For lightweight 2m beams 
KX2 AK Antenna Tuner O.5-30M Hz 
CX3 SWL 3-way Antenna Switch 
DAIWA CS201. 2-wav Antenna Switch 
LAR 1 kW Feeder Switch 
AIR BAND RECEIVERS 
SHARP Air Bands Portable Receiver 
FX-213-AU 
LOWE AP12 Crystal Controlled ai r band portable receiver C/W ni-cad 

batteries, charger and fitted 12 crystals 
COPAL- 24 Hour Digital Clock Mains Operated 

All prices include new VAT rate 
(Securicor carria g e available if required) 

Price 
inc. VAT 

£ 
297.85 
690.00 

58.65 
60.95 
37.95 
21 .85 
10.35 

46.00 
120.76 

64.83 
£48.00 

29.90 
7 .20 

11 .98 
£16.95 

18.75 

118.46 
12.95 

Buy by post or phone you r Barcl ay Card or Access number. 
Al1ernatively, call in for a chat. The shop is just 10 minutes from leeds City Station, and there·s 
easy parking if you travel by car * Instant H.P. for licenced Amateurs * Extended Credit Terms 
Available * Send 50p for Catalogue and Price List 

LOWE TRIO DISTRIBUTOR 

LEEDS AMATEUR RADIO 

452661 
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LAR .re .rea 
distributors for Jay Beams, 
Antenna Specialists, Hilomast 
ICOM and Microwave 
Modules Products. 

NORTHERN COMMUNICATIONS 
AMATEUR 

ZL-12 SPECIAL 

COMMERCIAL MARINE 

NORCONE 512 (66-512 MHz) 
Ifs here! A no compromise . precision made . fu ll 16 
element discone antenna , made in Bri tai n. Standard 
S0239 connector. with cover. Supplied with 1" 
diameter, 30" mounting support mast and complete 
instructions. 
An ideal partner for the " Bearcat" · and other scan-
ning receivers. It may also be used for transmission 
and in particular w here antenna space is l imited. 
Ful l coverage of 70.144.432MHz Amateur bands 
plus Aircraft, Marine and Commercial bands. 

£24_95 p.p. ( 1.50 
NCMK- 1. In line vert ical mounting kit for 1" to 2 " 
mast. 

£2_45 p.p. £0.50 

13db gain, compact 2 metre Vagi. 10'6" boom, lightweight rugged design. 
Hundreds of th is award w inning antenna already in use. Send for details. 

£28_75 p.p. (150 

ZL-8 SPECIAL 
9db gain, super compact 2 metre Vagi. 6'0" boom, lightweight rugged design. 
Ideal for limited spaces and portable operat ion . 

£17.25 p.p. ( 1. 50 

YAESU FT480R_ FDK 750E MULTIMODES 
Both of these new 2 metre multi modes transceivers are amongst our full range of 
Amateur Radio equ ipment and accessories. Ring or ca ll fo r complete information: 

Tues-Sat. 9.45am-5.30pm . 
Telephone (0422) 40792. 

303 . Claremount Road, Halifax HX3 SAW. 
West Yorkshire. G3UGF. 
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LI. i.f. 
input decouple 

2 3 

i.f. 
bias 

4 

i.l. 
output 

12 

a .m/I.m. 
detector 

/ ---, 

10 
+Vcc 

200------. 
a.m. 
osc. 

Mute 
detector 

a J. 

IWRM2841 

>------:>15 
I.m. 
a.g.c. 

a.f. 
output 

Fig. 15: Block diagram of 
the U LN 2242A/TDA 1090 

integrated circuit 

Fig. 16: Operation of the 
deviation mute circuit 

18 
a .m. 

input 

a.m. t-....... --....... -----+----------------< a.v.c.t-....... Fig. 17 (bottom): Am-
plitude and group delay 
characteristics of an Lf. 
filter. The solid line is the 17 

a.m. Mi xer 
mixer output bias 

7 16 
a.t .c/ l ow level 

c.zero meter gnd. 
9 

High leve l 
gnd. 

An output is also available from the TDA1090 in a 
form suitable to drive the front end. If required, this a.g.c. 
signal can be used to drive the muting signal system (both 
signals go low with increasing input), since the a.g.c. 
operates somewhat after the standard noise-operated 
muting, enabling selection of strong signals only, without 
any background hiss under critical stereo listening condi-
tions. 

The F M I F Amplifier 
The TDA 1090 provides the same facilities as the 

CA3089E with the exception of a signal level indicator 
output. However, the a.g.c. output of the TDA 1090 may 
be regarded as a reference of signal level, albeit the onset 
of the indication occurs at greater input levels than with 
the CA3089 type of circuit. However, the gain of the front 
end and i.f. pre-amp is such that the a.g.c. indication starts 
at about V input. 

In f.m. mode, the a.m. local osciIIator is turned off and 
the i.f. amplifier is turned into a limiting amplifier by 
ground pin 1 of the i.c . In this application, the f.m. tuner-
head supply voltage is also switched-since the module 
would still be susceptible to the output of the f.m. tuner-
head when in the a.m. mode, as the i.f. amplifier is 
common to both a.m. and f.m. A single transistor iJ. pre-
amplifier provides some 20dB of additional gain at 
10· 7MHz, as weB as providing matching for the ceramic 
filters . 

Various types of ceramic filter are available these days, 
and the technology has come a long way since the first 
types were introduced. The Toko CFSE series is used 
here, although the Murata ultra-linear phase iJ. filters in 
the SFE1O· 7ML series could be used. However, the ex-
treme tuning accuracy of the synthesiser makes the choice 
of filter easier, since it is no longer necessary to worry 
about a fairly broad detuning tolerance. In fact, a 
narrower filter can be used if desired. Under UK band-
listening conditions, this is of little benefit except under 
sporadic-E conditions, and might possibly cause un-
necessary problems during alignment. 
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The crucial feature of any f.m. filter is the group delay 
(see Fig. 17}-which is related to the phase linearity by: 
Group Delay = Phase change/frequency change. The 
ideal phase change from one side of the filter to the other is 
a straight line. This is the same as the slope of the f.m . 
detector, which uses exactly the same principle when 
demodulating f.m. signals in a quadrature system, to con-
vert frequency change into amplitude change. 

Distortion at the extremes of the slope wiII cause ripples 
in the group delay, causing these parts of the modulation 
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spectrum to arrive at the detector , at slightly different 
times. This phase error will cause problems in the Zenith-
GE multiplex stereo system, where the phase accuracy 
between the 19kHz pilot tone and the 38kHz subcarrier is 
the cornerstone of the theory. A full analysis of the theory 
of f.m. and multiplex is beyond the scope of this feature-
but suffice it to say the composite f.m. stereo signal, with 
an audio bandwidth of 53kHz, requires approximately 
220kHz of r.f. iJ. linear phase bandwidth. As f.m. 
sidebands theoretically extend to infinity (but diminish- , 
ing to an infinitesimally small amplitude quite quickly), 
opinions as to the ideal bandwidth for stereo f.m. 
vary from 180kHz (favoured by some applications notes 
written at Philips) to 280kHz. A compromise value of 
220kHz does not adversely affect stereo programme 
material in any way that can be detected using current 
broadcast standards. ' 

The detector in the TDAI090 uses a form of 
quadrature-with the signal fed to the phase-shift coil via 
a fIXed choke of 18!1H. This choke is used to compensate 
for delays in the signal path of the other input to the 
quadrature detector-so the midpoint of the detector slope 
is exactly in the middle of the d.c. characteristic (Fig. 18). 
This also applies to the CA3089E families. If the signal 
path correction is wrong, then the detector exhibits a d.c. 
offset, although the demodulation characteristic will not be 
adversely affected by even quite a large d.c. offset. 

As this d.c. characteristic is used to drive the aJ.c., it 
may appear to be irrelevant in a synthesised tuner-but in 
this instance, the aJ.c. is used in the deviation muting 
system to provide a signal to stop the tuning synthesiser 
from scanning, and so must be accurate and fast in opera-
tion. 

The a.m. iJ. transformer T I is apparently in the way of 
the f.m. i.f. signal, but the reactance of the 180pF 
capacitor in the a.m. i.f.t. is a low value at 10· 7MHz, and 
thus does not affect operation at f.m. However, this Lf. is 
in a sensitive path for the f.m. signal with regard to the 
detector time delay mentioned above. Any extra capacity 

at 
pin 70fIC 

Quiescent 
reference 
pin 13 of IC1V\"",rvvWV\llI\l 

IO·Hoo1Hz 

IO ·7MHz 

Correct '5' curve 

• DC offset 
but '5 cu rve OK. 

Fig. 18: The effect of a d.c. level shift at the f.rn. 
detector 
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CONSTRUCTION 
RATING Advanced 

BUVING GUIDE 
Some of the component types for this project, es-
pecially in the f.m. Lf./a.m. tuner module, are critical 
from the point of view of physical size. The specialised 
semiconductors and all the filters and inductors are 
available from Ambit International (see Advertisers' In-
dex). Ambit are also able to supply the ready-built f.m. 
tuner modules, and kits for the remainder of the 
modules and units. 

The non-specialised components and the printed 
circuit boards should also be available from regular 
suppliers among our advertisers. 

The cost quoted below is for the parts required to 
build the complete tuner, in the case shown in our 
photographs. 

APPR,OXIMATE 
COST £1 50 

here will cause d.c. offset to occur, and will confuse the 
choice of choke. No part of the secondary of the a.m. i.f.t. 
should be grounded, since the capacity between the iJ. 
primary and secondary will be enough to cause an in-
curable offset if the secondary is more than just a couple 
of turns. 

Such stray capacity effects may be compensated by 
changing the value of the choke feeding the f.m. 
quadrature coil, but then the amplitude of the Lf. signal 
passing through would be attenuated if the choke value 
were increased. The signal level muting of the TDA 1090 
relies on the iJ. signal at pin II being 160mV r.m.s. under 
limiting conditions. 

The original aim of offering the a.m. iJ. with a secon-
dary was to provide an undetected output of the 468kHz 
iJ. signal for use in such things as product detectors, 
n.b.f.m. ratio detectors, etc. In a number of applications, 
the d.c. offset created by grounding one side of the secon-
dary may not adversely affect the f.m. audio quality-but 
absolute accuracy of the aJ.c. output is necessary for the 
correct operation of the scan detector circuitry. 

As the TDA1090 does not possess internal deviation 
(detune) muting, it is necessary to provide these facilities 
externally. Transistors Tr3 and Tr4 form a differential am-
plifier with their emitters referred to the i.c. reference 
voltage at pin 13. Transistor Tr5 is driven from either the 
signal muting (pin 14) or the a.g.c. (pin IS). Using the 
muting signal from the a.g.c. source enables selection of 
only the high-level input signals, to avoid stopping at each 
of those signals recognised by the standard muting system, 
since many will be noisy under stereo listening conditions. 
This option has been "hardwired" in the tuner described 
here, although it could be switched if required. The excep-
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Introducing the latest professional state-of-the-art 31/z-digit DMM - at really old-
fashioned prices! From just an unbelievable £39.95 inc. VAT, plus ll.1 5 p&p! 

RESOLUTION 

FULL AUTO RANGING 

RANGE HOLD 

UNITS OF MEASUREMENT DISPLA HO 

FUNCTIONS DI$PlA YEO 

MEASURES OC VOLT AGE TO , 

MEASURES AC VOLTAGE TO' 

MEASURES ACiOC CURRENT TO 

ZERO AOJUSTMENT 

ACCURACY 

lOW POWER OHM RANGES 

BUZZER - Continuity Test 

BUZZER - Qver R3nge Indicator 

COMPLETE WITH 

PRICE 

pap 

6100 6110 6200 

ImV. I 0 I H on all 

mV, v, mA mY , v, mA . A mY. V. mA 

n. KH . AUTO, BATT, AD]. LO. - and AC 

looav IODav IOOOV 

750V 7S0V 7S0V 

200mA lOA 200mA 

Zeros out minute test -read rCSlstanccs for precise measurements 

0. 5°0 O.S·. o.aoo 
For In-CircUIt reSistance mC,HurCments on all models 

Bancncs, pair of Test Leads. Spare Fuse. Onc Year 's Guarantee 

ONLY £64.95 ONl Y 04.9S ONl y £n.9S 

£1.15 £I.IS £I.IS 

6220 

Why such a low, low price? 
Because the AID converter and 

mY , V. mA. A 
display are custom built! This is a 
genuine top-spec DMM. Check 

1000V these features for unbeatable value 
750V - you won't find a hand-held 
lOA DMM with these features at these 
0.8 °0 prices again! 

ONl y £49.95 Maclin-Zand Electronics Ltd., 
£I.IS 38 Mount Pleasant, London WC1 X OAP ----------ACCESS orders taken. Please write card no: and signature. 

___ 6200 @£41.10each. inc. VAT. p&p. Total price L __ _ ACCESS NO _______ _ l 
I 
I 
I 

I 
I 
I 

___ 6220 @£51.10 each. inc. VAT. p&p. Total price L __ _ 
___ 6100@£66.IOeach.inc.VAT.p&p.Totalprice '-L ___ _ 

Name _______________________ _ 

Total cash/cheque enclosed '-L ______ _ 

___ 6110@£76.IOeach.inc.VAT.p&p.Totalprice '-L---

M
- F] Md"" 

Cheques payable to 
Maclin-Zand Electronics Ltd .. please . Signed --------------------

Available exclUSively from the company that gives To: Maclin-Zand Electronics Ltd .. 38 Mount 
Pleasant. London WC I X OAP. you tomorrow's technology today. M I- Z d 

Tel 01-2787369/01-837 I 165 L:8 Mount Pleasant . London WC I X OAP ac In - an Despatch by return. For overseas orders. p;Jease 
add L 5 to COSt of total order package. . 2PW ______ Making state-of-the-art affordable. -----
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', 1(: components ,J'" 
FM IF & AM TUNER MODULE 

Resistors 
tw 5% carbon film 
, . 1000 1 

2700 2 
3300 2 
3900 1 
4700 1 
B200 1 
1 kO • 2 
2·2kO 2 
3 ·3kO 1 
4 · 7kO 7 
10kO 5 
12kO 1 
1BkO 2 
47kO 1 
100kO 3 
220kO 6 
1MO 1 

R19 
R21,27 
R9,17 
R14 
R16 
R15 
R26,36 
R1B,20 
R13 
R2A,6,12,22,28,39 
R24,25,30,31 ,34 
R1 
RBAO 
R33 
R29,32,35 
R3 ,5,7, 11 ,37.,38 
R10 

0·1 W min. horizontal preset 
470kO l ' R23 

Semiconductors 
Integrated circuits 

ULN2242A 
orTDA1090 

Transistors 
BC238 2 
BC308 2 
BF274 2 

Diodes 
BA 182 12 
KV 1 2 1 5- 1 00* 2 
1 N4148 1 

IC1 

Tr3,5 
Tr4,6 
Tr1 ,2 

D1-12 
D13-18 
D19 

*Triple discrete varicap (Toko) 

Miscellaneous 
IC socket, 20-pin x 0·3in d.LI. P.c.b. connectors, 
0·1 in pitch, board/ wiring: 2 off 12-way. Pr'inted 
circuit board. Screening box assembly. 

tionally keen can even arrange for the muting level to be 
switched from a circuit that checks to see if the signal is 
stereo or mono, and selecting the muting level rate accor-
dingly. 

The emitters of Tr3 and 4 are held at reference (approx. 
5·6V); their bases are commoned and monitor the 
decoupled aJ.c. output from pin 7 of the i.c . The aJ.c. 
swing centres on the reference voltage, thus if the aJ.c. 
voltage goes approximately O·6V either high or low of the 
reference, then either Tr3 or Tr4 conducts (respectively). If 
Tr3 conducts, Tr6 conducts holding the deviation muting 
output (pin 10 of the module) in a high state. If Tr4 con-
ducts, then Tr5 also conducts, thus Tr6 conducts-and 
the muting output stays high. Transistor Tr5 also monitors 
either the a.g.c. (by linking pins 7 and 8 on the module)-
or mute (link 6 & 8). If a.g.c./mute is high (low signal 
level), then Tr5 conducts, Tr6 conducts, and once again 
the mute output stays high. 

Only if the a.g.c. or mute is low (signal tuned in) and the 
a.f.c. is centred within O·6V on the reference can Tr6 turn 
off, driving the deviation mute output low. Applying this to 

62 

Capacitors 
Polystyrene 

100pF 
220pF 
470pF 
1 ·5nF 

1 
2 
2 
2 

Sub-min. plate ceramic 
56pF 1 

Low voltage disc ceramic 
10nF 8 
22nF 7 

47nF 3 
Tantalum bead, 1DV 

C2 
C8,11 
C5,36 
C18,19 

C25 

C3,6,9, 12,13,14,27 
C16,17,20,26,30,33, 

35,38 
C28.32 

100llF 1, C24 
Tantalum bead, 25 V 

2 ·21lF 1 C23 
10llF 2 C22,31 

Electrolytic, p. c. mounting, 16V 
10llF 1 C21,29 
100llF 1 C15 

. Trimmers, foil (Dau TC2) 
2-22pF 6 C1,4,7 ,10,34,37 

Filters & Inductors ' 
FL 1, FL2 CFSE (2 off, must have 

same colour group) 
FL3 CFM2 468B 
L1 7m H Can 1980 
L2 470j.l.H BRB 47 1J 
L3 5·6mH 8RB 562K 
L4 181lH 7BA 180JE 
T1 7E LMC41 02A 
T2 1 OK KACSK586 
T3 Can 4718 
T4 Can 4786 
T5 RWO 6A 7752 
T6 YXRS18576AQ 78443 
T7 154AN 7A 6441 
T8 154 FN 8A 6439 

the muting input of the i.c. on pin 8 via diode D 19, means 
that the deviation mute signal cannot hold the mute shut 
(audio off) when the signal is high. However, it can assist 
in holding the mute open (audio on) when the signal is low. 

The full deviation muting facility is available when a 
47kO resistor is applied between pins 5 and 11 of the 
module. This holds the mute open if the deviation mute 
output is high. Thus, manual override of all deviation mute 
facilities is available at pin 5 of the module. 

The operational bandwidth of the deviation muting 
system is set by the voltage at the bases of Tr3 and Tr4. 
The swing of the a.f.c. voltage at pin 7 is determined by the 
resistance from pin 7 to Vref (i.c . pin 13), since the a.f.c 
output is a current source/sink, and not a voltage in its 
own right. Values are chosen for a ±20kHz bandwidth of 
operation (or " window"), to enable the scan detection to 
operate accurately with the synthesis er selecting the f.m. 
band in 50kHz steps (Fig. 19). 

The detected audio output appears at pin 6, together 
with a lot of unwanted i.f. signal, and unless the i.f. is effec-
tively decoupled, it will lead to instability if it gets near the 
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Pinl00f 
i.f. module 

a.f.c.at pin7 
of IC 

Ref.voltage 
level(as 
pin13 of IC) 

Synthesiser 'looks' at these channels (50kHz onFM) 
'Y 'Y .. .. .... ... ." 

-- Mute window must onty 
open on one channel 

10·55 10·6 10·651 10·7 110.75 108 10·85 IWRM2881 

i I 

i.f. freq. 

10· 7MHz input. The usual tricks don't work. A lOnF 
ceramic disc capacitor will get rid of the iJ. signal, but also 
reduce the audio bandwidth long before the 53kHz re-
quired for a composite stereo signal has passed through. A 
value of lOOpF would be better, but since the TDAI090 is 
also an a.m. i.c., the 468 kHz i.f. of the a.m. section must 
be taken out as well, or the a.m. will become unstable. The 

Aerials and aeri.al accessories are very definitely among the most popular 
topics covered in Practical Wireless. In response to requests from readers, 
we've reprinted a selection of articles from the past three years, plus two new 
features-one by Ron Ham on v.h.f. propagation, the other describing the 
"Ultra-Slim Jim", a new version of that most popular 2-metre aerial design 
by Fred Judd. 

Out of Thin Air has 80 pages, 295 x 216mm, and is available from W. H. 
Smith price £1.25, or by post from Post Sales Department. IPe Magazines 
Ltd., Lavington House, 25 Lavington Street. London SE1 OPF, price £1 .50 
including postage and packing to UK addresses, or £1.80 by surface mail 
overseas. Please ensure that your name and address are clearly legible. 
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Fig. 19: Deviation mute window determination. The 
values of R22 and R34 are chosen so that the a.f.c. 
voltage swing is sufficient to turn on Tr3 and Tr4 (Fig. 

14) at the extremes of the mute window 

Fig. 20: Requirements for the multiplex birdy filter 

Amplitude 
Flat group delay essent.ial 

over this range 

Ideat K:;,d. filter 
roll off 

15 19 38 53 kHz 

answer is a correctly designed 55kHz low-pass filter, 
sometimes referred to in this context as a "birdy" filter, 
which offers large attenuation at anything above 55kHz, 
but does not affect the band of frequencies below 55kHz 
(Fig. 20). This filter also helps to reduce stereo birdy 
noises brought about by the presence of the extremes of 
adjacent f.m. signals in the 55kHz composite baseband, 
since although the centre frequencies of two f.m. signals 
may be separated by 200kHz (unusual under normal UK 
listening conditions), there is plenty of scope for the ex-
treme sidebands to mix and produce high frequency 
products above 55kHz. This filter is formed by C 18, L1 
and C19. 

Next month, we deal with the decoder, a.m. tuner and 
remote switched/tuned ferrite rod aerial, and begin con-
structional details. 

-----------------, 
OUT OF THIN AIR 
Please send your order and remittance to: 
I PC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, 
London SE1 OPF 
Please send me ... ..... copies at £ 1.50 each to 
include postage and packing (£1.80 surface mail 
overseas 
I enclose P.O'/Cheque No ...... .. .... iValue . ....... . 
U K remittances must be by crossed postal order 
or cheque (name and address on back please) 
and made payable to I PC MAGAZI N ES LTD 

NAME . .. . ... ..... . .. .. ..... . .... . .. , ................ . 
(BLOCK LETTERS) 
ADDRESS ....... . . ... ....... . .............. . ....... . 
(BLOCK LETTERS) 

..... . ..................... Post Code .... -. . .......... . 

Remittances with overseas orders must be 
sufficient to cover despatch by sea or air mail as 
required. Payable by International Money Order 
only 

Company registered in England. Regd . No. 53626 

A subsidiary of Reed International Limited 
L _____ Cut round dotted line - - - - - - -
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It may seem a little odd to publish a follow-up article 
before the series has even finished, but we thought it would 
be helpful to pass on some comments and advice which 
have arisen out of readers' experiences in building the 
basic PW "Nimbus" transceiver and the base-station 
adaptor. 

In general, the comments have concerned the receiver, 
most constructors having found that the transmitter works 
satisfactorily, although for some the problems have been 
the other way around. 

22p le 
Silver mica 

Fig. 1: A 72MHz trap. The coil is 4 
turns of 22 s.w.g. enamelled cop-
per wire, wound on a 4·8mm 
diameter former fitted with a dust 

iron core 

'S'meter 

1 500JjA 
2k2--..... 

'So meter cal. 

OV 

+12V RX 

lk 
Set zero 

Fig. 2: Suggested "s" meter modification 
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1. Large transmitter output at half-frequency (72·5MHz). 
First of all, as most constructors will have realised, coils 
L 7 and L8 are fitted with tuning slugs. Standard "500 
grade" cores, as supplied by Maplin Electronics, were used 

in the prototypes in Ll-L8, but increased out-
put could undoubtedly be obtained with v.hJ. "900 grade" 
cores in L5 onwards. 

Very careful alignment of L 7, L8 and TC5 is required 
to provide clean drive at 145MHz to Tr6. If 72MHz radia-
tion is still a problem, then a series-resonant trap circuit 
(Fig. l) should be connected across the transmitter output. 
To set up this trap, simply adjust the core to "suck out" 
the 72MHz signal. Alternatively, pre-tune it to 72MHz 
with a grid dip oscillator, connecting the coil and capacitor 
as a parallel resonant circuit for this adjustment. 

2. Instability in the transmitter p.a. stage. The 2N4427 
was selected for this stage because of its rather "tame" 
performance compared with other transistors (e.g., 
2N3866), capable of producing a higher output but prone 
to go into self-oscillation when not correctly tuned. It may 
well be that there is a variation in performance of 
2N4427s from one manufacturer to another, and in very 
difficult cases a loon t W carbon resistor wired in parallel 
with RFC 1 could be helpful. The resistor should be 
soldered to the underside of the p.c. b., with the shortest 
possible leads. 

It is, of course, important that all decoupling capacitors 
(C7, etc.) are ceramic disc types, fitted close to the p.c.b. 
and with the shortest possible leads. They will otherwise be 
useless at the frequenies involved. 

3. Squelch circuit ineffective. Regrettably, the 
CA3089/3189 is well-known for its poor squelch system, 
though it may be adequate for broadcast f.m. tuners! It is 
advisable to check that the quadrature coil (L105) has 
been connected correctly, with the primary winding to pins 
9 and 10 of IC 10 I, since with less than about 150m V of 
signal drive at pin 9, the squelch circuit will not operate at 
all. 

On the prototypes, the squelch range was rather limited, 
and it was for this reason that the control was made a pre-
set, rather than completely variable. 

4. Large residual reading on the "S" meter. A large 
residual reading could be due to incorrect alignment of 
Ll04, since it is caused by 1O·245MHz leaking into the 
second iJ. stages. If this cannot be reduced, try the 
modification shown in Fig. 2, which 'will provide a zero to 
full-scale "S" meter reading. 

In cases where the residual reading is acceptable (it was 
about 10 per cent of f.s.d. on the prototypes) but full scale 
is not reached on an "S9" signal, reduce the value of R 128 
(try 2·2kn) to produce f.s.d. 

The calibration of any "s" meter fitted to the PW 
"Nimbus" will be only somewhat arbitrary, and a 0--5 
scale may well be preferable to a conventional dB scale. 

5. Receiver first oscillator problems. As most construc-
tors will have realised, the contents of Tables 3 and 4 
(page 60, PW May 1980) have been transposed, although 
the formulae are correctly placed. 

The first oscillator uses 45MHz overtone crystals, but 
the oscillator is basically a fundamental mode circuit with 
collector tuned broadly to 45MHz to select the third har-
monic of the frequency of the signal at the base of Tr102. 
The reason for employing this rather unusual arrangement 

continued on page 7 2 
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RTANT-The ideas presented here are suggestions only, 
as they are untried by this magazine, we cannot accept 

responsibility for any resultant damage, however caused. Before 
alterations are attempted, care should be taken to ensure that any 
guarantee is not invalidated, and it should also be borne in mind 

modifications usually have an adverse effect on resale prices. 
where specialist skills or equipment are needed, most 

undertake the work for a reasonable fee. 

Roger Hall G8TNT(Sa 

No.1 
The title of this feature will be self-explanatory to most 
amateurs, but for those who think it has something to do 
with the fitting of chromed bubbles and eight-foot aerials to 
Vespas, it should be explained that, in this instance, " Mods" 
has no connection with "Mods & Rockers". It is, of course, 
an abbreviation of the word modifications, and is used by 
amateurs to describe alterations that can be made to im-
prove the performance, or to extend the facilities of standard 
amateur equipment. 

Mods come from a variety of sources; some from the 
manufacturers, some from dealers' workshops, and a large 
proportion from people who enjoy tinkering with their sets. 
Whilst some mods are adopted universally, some are known 
only to the originator and his immediate circle of friends. 
W ith this in mind, I hope to use this feature to extend some 
of the lesser-known ideas to a wider audience. In order to do 
this, I would like anyone who has modified any piece of 
amateur equipment, and who would like his idea published, 
to write to me at the address below. Please don't forget to 
include your name and address so that you can be given the 
credit (or the blame) for the idea. Initially we will be 
publishing dealers' mods, but I would like to use as many 
readers' ideas as possible, so please write to me if you have 
any tips to pass on. 

Q25 Q25 

B (b) 

Fig. 1: Extending the frequency range. In some 'later 
models Q20 (TC9122P) and Q25 <!-[PO 651 C-13) are 

numbered Q 14 and Q 15 respectively 

This month, Lowe Electronics have suggested two very 
useful modifications for the Trio TR2400. The first is for 
those of you who may be holidaying abroad, and who wish 
to extend the range of the 2MHz European model to 4MHz, 
w ith direct keyboard entry over the entire range. Before 
starting, please note that although it is very simple elec-
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tronically, physically it requires a fine-tipped soldering iron 
and a steady hand. Steve Boler, the Sales Manager of Lowe 
Electronics, has stressed that he does not want to be inun-
dated with 2400s containing molten m icroprocessors. 

The first step is to remove the faceplate, by undoing the 
two screws at the top of the back, and the two screws in the 
battery compartment, underneath the battery pack. Having 
done this, locate the two integrated circuits, Q20 and Q25, 
and the link wire X, shown in Fig. 1 (a). Cut this wire approx-
imately in the middle, strip back some of the insulation from 
the end that is still attached to Q25, then resolder it to point 
Z, see Fig. 1 (b). Ignore the end attached to point Y. Now 
replace the faceplate , because that's all there is to it. It , 
should now be possible to select any frequency between ' 
143 ·900 and 148-495MHz by pressing the appropriate but-
tons on the keypad. One more word of caution, again from 
Lowes, beware of winning the WACS (Worked All Cop 
Shops) award, as the band above 146M Hz is allocated to 
the police in the U K. 

Fig. 2 (left): I dentifying leads to be shorted 
Fig. 3 (right): Polarity of the external power connector 

IWKM1031 

Vin VP ICl OIP 
7805 You! 

RI 
Com 4k7 

."C2 
Opl 01-"'7 

Trl 

?'" R2 
500 

R3 
3k3 

Fig. 4: A stabiliser circuit capable of providing +9·6V 
at currents up to 1 A from a 12V car battery supply 

The second modification enables the TR2400 to be run 
from an external power supply, and is even easier to carry 
out. The first step is to remove the battery pack and short 
out two of the pins on the connector inside the set, as shown 
in Fig. 2. A miniature crocodile clip is adequate, but if 
repeated use is anticipated, it would be better to obtain a 
suitable female connector, and to short out the appropriate 
two sockets, and to use this instead of the clip. With the pins 
shorted together, a 9·6V power supply can now be plugged 
into the " Charger" socket. Please note the polarity, see Fig. 
3 . A circuit for a suitable 9 ·6V supply is shown in Fig. 4 . 

A modified TR2400, used with a suitable power supply 
and a small power amplifier, could make an effective mobile 
or base station, without the inconvenience of the batteries 
dying halfway through a QSO. 

The address to write to if you have any modifications for 
publication is: R. S. HALL, Practical Wireless, King's Reach 
Tower (Hatfield House). Stamford Street, London SE1 9LS. 

73's 
Sam GB TNT 
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LOWE ELECTRONICS LTD. 

£298 incVAT 

The new dil ital fUght sca n receiver from Regency of America is a stunning improvement 
on any other air band mo nitor receiver. Utilising its own micro computer system to con-
Irol an ad vanced sy nthcsiscf. lhe Right scan allows you to monitor an)' a ir band frequen-
cy in ttie range 108· 136 M Hz and to store up 10 16 channels which can then be scanned 
continuously. Other features include fast keyboard Col f )' of frequency, full band search 
facilities. channel lockout and much more. For the las t word in ai r band monitors contact 
us today. Also 3vnilablc - M 100 digital FM sca nner covering 30-5Cr M H7.. 144- J 74 
MHza nd430-S12 M Hz. 
FLIGHT SCAN £199 inc VAT ca rr £4.50 
M 100 FM SCAN £192 inc VAT carr £4.50 

R820 
The ultimate in receiver design. Trio R820. 

THE FINEST HF COMMUNICA nONS RECEIVER 
FROM THE LEADING COMPANY IN THE FIELD 

RIOOO BY TRIO 
THIS RECEIVER IS SO ADVANCED, IT MAKES 
ANYTHING ELSE IN ITS PRICE RANGE COMPLETELY 

OBSOLETE. 

And we should know, because we at Lowe Electronics have been firmly 
committed to Trio ever since we were appointed to be the UK dis-
tributors many years ago, and we are your direct contact with the 
Trio factory if you need advice or information. As the Trio dis-
tributors, we maintain the finest amateur radio workshop in the coun-
try here at Matlock, and our customers will tell you of our renowned 
service. 
We stock and sell the complete Trio range, and operate a fast, efficient 
mail order and Securicor delivery service so that you are as close to us 
as your nearest letter box. We also recently introduced a terrific new 
credit card scheme which gives you, the customer, real purchasing 
power with instant credit. 
As an example, should you wish to pay £ 12.50 per month, you have 
instant credit of £300.00 which is enough to buy your RlOOO right 
away; no hefty deposits, no fuss and as a further bonus, should you 
need accessories, or even a new transceiver, you can extend the credit 
on your card to suit. The Lowe blue card is a really powerful purchas-
ing aid and you shouldn't be without it. Why not ask us for details 
right away and also for full information on all that's good in Amateur 
radio. 

SRX30 

With more features than ever befofe available in a ham 
band receiver. This triple·conversion (8·83 MH z. 455 
KHz and SO KHz I.F.s.) receiver. covering all amateur 
bands from 160 through 10 metres, as well as Rvcral 
short wave broadcast bands, features digital and anaJoa 

. frequency readou15. notch filte r, I.F. shift, vanable 
bandwidth tuning. sharp I.F. filters. noise blanker. stepped 
R.F. attenuator, 25 KHz calibrator. and many other 
features providing more operating conveniences than any 

h:1m b3nd recei,·c!. I'flce £690· 00, includinl! V.A.T. 

The SRX·]O a new step forward for the keen 
short wave listener or the radio amateur who needs to 
tune freq uencies oULSide the amateur bands. 
In the past. the perfonnancc of general receivers 
has been limited by the dificulty inherent in setting to a 
known frequency - OK. so you know that Radio Peking 
is on 8547 KHz but how do you set the receiver dial? 

FSIO 

SP820 
Matching spca\r.er 10 fi t the R820. with built- in fi lters, 8 
ohms imped ance. 

V.I\ .T. Carringc£I ·50. 

The FSIO VHF FM monitor receiver is a 
high performance uni t in such a small 
lightweighl package that it will fit into a 
p.xkel. The rcceivo:r can be aligned for lhe 
2 metre amateur band or VHF marine 
band and provides tOp l'Ierformance on ei ther 
blnd. 

The SRX·]O, due to application of new technology solves 
the probkm t)y utilising a drift cancelling loop system converting 10 a very high (40 MHz) first IF so L!i to remove 
image interference problems. This is followed by a stAbte VFO conlrolJcd tunable .sec:ond IF with excellent reset ac· 
curaey. The frequency range covered by the SRX·]O is 500 KHz - ]0 MHz in thirty bands, each I MHz wide. If 
you wish to tune 10 say 14250 KHz. simply set the MHz dial to 14, the KHz dial to HO and there you are., no fuss, 
no lwiddling. no ne«lta use calibraton, etc. (remember the drift cancelling system), 
The SRX· ]O is housed in a rugged metal case and operates from 240V le mains or 12V dc supply. Reception 
modes are USB/LSB/A M/C W to cater for all HF operation and the: receiver is equally at home on VHF using an 
exlernal convertor. 
This receiver combines small size.. accurate readout. case of use, all mode operation, mainslbattery power supply 
and excellent pcrfonnance at a remarkably low price. 

it. use it and you will like it. Price £ 178·00 including V A.T. CarriageH. 50 

AMR217B 
SR9 
The SR9 represenu the finest value for 
money ever offered in the FM monitor 
receiver market. Available i., two versions 
10 suit the 2 metre amateur band or the 
VHF marine FM band the SR9 Jives ful · 
ly tunable coverage of either band and 

The FS 10 automatically scans up to ten crystal controlled channels. stopping on 
any channel where a signal is present. Manual selection of any channel is also 

Complete with recharge:lble battery pack. charger and personal earphone 
with provision for external antenna. 

The AM R217B VHF FM monitor is an 
outstanding receiver suitable for either the 2 
metre amateur band or the VHF marine FM 
band and can be supptied fOr either band on 
request. The AMR217B bu an eight channel 
scanning facili ty and can also accommodate 
up to ten additional switched channels to ex· 
tend its even funher. The receiver 
is extremely sensitive and is one of the best 
monitor receivers available to either the 

amateur or professional user. It is completely se1f·contained with a buill-in 
speaker and operates from 240V AC mains or 12V DC supplies. A matching 
mobile me unl is supplied to allov.' easy installation in boat or car .. 

also incorporates the facility for installing optional crystals which will pro .... up 
to eleven fixed channels for the most popular frequencies. 
T he SR9 is compktely sdf-containcd with built·in spea.k:er and requires only 
12V DC At around 200 mA to operate. Mountin, hardware i. provjdcd ror easy 
installation anywhere. Price £82· 00. includins V,A.T .. cryst:lIs extra. (Fitted len channels in· 

V.,\ .T .IC arriot:e£ 1·50. price£ 120· 75. including V.A.T. (fi lted 8crystals).Carriage£I ·S0. Price £,46·00, including V.A.T. Carriage! 1·50 . 
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The API2 is a 12 channel crystal controlled airband 
monitor receiver covering a frequency range from 108 to 
136 MHz wbich utilises a micro-computer which 
automatically peaks the R.F. oscillator and mixer stages 

in accordance with the crystal frequenc)" in use. This means that you can install 
crystals fo r any frequency in the entire band without any drop in performance. 
Supplied complete with rechargeable battery pack. chargCT and person al earphone. 
Price £S9· 70. including V.A.T. Fittod. 12 ch&nnelJ: £ 1I1."!, includina V.A.T. 
Carriage £ 1· 50 

•

.. . . RS12 
The: R512 airband receiver is a 
high performance unit which 
automatically scans up to eiaht 

"'" crystal controUed channels, The 
receiver will stop on any channel on which there is a transmission, slepping on 
again at the end of transmission. You may Jock the receiver onto any channel 0( 
your choice for continuous monitoring and if any channel should be or less 
rermanently occupied you may also lock out the cbannel to pcnnit scanning of 
other channels. These facilities arc available on any or all channels. 

the full band from 108· 1]6 MH z, the R512 is completely self-contained 
including built·in speaker and is supplied with mains and 12V DC power lew , 
whip antenna. mobile mounting bracket and personal earphone. 
Price including five fitted channels is £1l1.00, including V.A.T. Carriage £1·50. 

For all thats good in Amateur Radio, contact; 

FULL RANGE OF 
COMPUTERS AND 

PERIPHERALS. 
NEW 16K IN 

STOCK. 

LO WE ELEC TR 0 N I C S L TD., Chesterfield Road, Mattock, Derbyshire. Tel: 0629 2430 or 2817. 
For full catalogue, simply send 48p in stamps and request catalogue CPW. 
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Microwave 
Modules 
MML 432/50 

<13; MH !..IU[AR " -(:7't- :-J 
, _ 

Microwave Modules make a wide 
range of linear amplifiers and transver-
ter units, and the subject of this report 
is their 50 watt linear for the 70cm 
amateur band. They also make a 100W 
linear, but the 50W version is the more 
popular, probably because of the price. 

The MML432/ 50 is housed in a 
substantial sheet steel box with the 
printed circuit board fitted to the large 
aluminium finned heatsink which forms 
the box top. The power switch is fitted 
to one end of the box, and the connec-
tors for the r.f. input and the aerial are 
on the opposite end. A robust 
mounting bracket is attached to the 
sides, bridging the heatsink to allow 
the linear to be mounted in a vehicle. 

The 13·8V supply is fed to the am-
plifier via two heavy leads, and the sup-
ply is fused by a panel-mounted 
fuseholder next to the cable entry. 
When the MML 432/ 50 is being driven 
to its full power output of 50W, the 
current drain from the power supply is 
8A, so it is essential to keep the power 
lines as short and direct as possible. 

As well as the linear amplifier, the 
unit contains a 70cm pre-amplifier, the 
changeover from transmit to receive 
being carried out automatically by a 
vox system operating on the r.f. input 
to the amplifier. The vox can be over-
ridden by an external switching system 
if desired, but the automatic system 
worked very well, and during the tests 
it was the only switching used. 

Initial tests were carried out using 
the Standard C7800 f.m. rig to drive 
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the linear. The power supply used for 
base-station tests was a large car 
battery, float-charged during use, this 
being the only means available at the 
time capable of meeting the high 
current demands. The C7800 pushes 
out about 12W, and this should have 
been more than enough to drive the 
linear to its full rated output of 50W. 
However, the maximum output 
measured was 48W, probably due to 
voltage drop on the supply lines. 
Reducing the input power to around 
1 W reduced the output of the linear to 
5W. The 12dB or so of gain in the pre-
amplifier section made no difference to 
the Standard as a base station, but this 
was put down to the superb perfor-
mance of its receiver. 

When used in the car, the linear did 
improve the coverage obtained from 
the Weymouth repeater GB3SD, but 
the improvements were only marginal 
with the C7800. Difficulty was found in 
getting the full rated power output 
from the linear, in this case definitely 
due to voltage drop along the wiring 
from the battery. I n fact with the motor 
turned off and the liqear driven by the 
Standard, the r.f. power output could 
be seen to fall off rapidly on the 
wattmeter, as the battery voltage 
decayed to its off-charge level. 

The unit was also tested with a 
Philips FM321 transceiver, and the im-
provements here were dramatic. The 
pre-amplifier gain brought the receiver 
performance up to the same level as 
that of the C7800, and the linear im-
proved the 6W output to a healthy 
30W. This allowed simplex operation 
between the Standard as a base sta-
tion and the Phi lips run mobile over a 
range of some 15 miles, compared to 
about 6 miles or so with the Philips 
running barefoot. 

The MML 432/ 50 was not tried with 
s.s.b. equipment, and this is undoub-

tedly where its benefit would be most 
noticeable. Obviously it is essential to 
ensure that the unit is supplied with 
13·8V through cable of sufficient size 
to prevent undue power loss due to 
voltage drop. Otherwise, the unit is 
very simple to install and use, and can 
really transform a rig with an average 
performance. 

The MML 432/50 costs £116.60 
including carriage and VAT, from 
Microwave Modules Ltd., 

. Brookfield Drive, Aintree, liver-
pool L9 7AN, telephone 051-523 
4011, to whom we offer our thanks for 
the loan of the review unit. It is also 
available from authorised retail 
stockists around the U K. 

AR-22 PLL 
FM Receiver 

The AR-22 is a pocket-sized v.h.f. f.m. 
receiver tuning over a range of 
141·000MHz to 149·995MHz, which 
includes, of course, the 2m amateur 
band. A phase-locked loop synthesiser 
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gives coverage in 5kHz steps, with 
-direct setting and read-out of tuned 
frequency by three digita l push-
switches and a slide switch. Sensitivity 
is quoted as 0 ·2J.1V for 12dB SINAD, 
with a -60dB bandwidth of 24kHz. 
Dual conversion is used (Lf.s are 
10· 7MHz and 455kHz) with spurious 
and image rejection specified as better 
than 50dB down. 

The AR-22's diminutive size (136 x 
64 x 25mm overall) also houses a 
225mAH 4·aV NiCad battery pack. 
Consumption is quoted as around 
25mA with the receiver squelched, ris-
ing to around 100mA when delivering 
its maximum rated 1 OOmW into an ao 
load. 

Supplied with the set are a 100mm 
helical whip antenna, a 1J4 wire an-
tenna , an earpiece, a charger unit 
capable of restoring the battery pack to 
full vigour in around 10 hours, and an 
owner's manual. 

Results 
The AR-22 is a very sensitive 

receiver with a sound output of very 
adequate volume and quality. Best 
results are obtained with the wire an-
tenna, as might be expected, but the 
more convenient "mini rubber duck" 

SPE(.;IAL .. 

ON 27 TO 1000 MHz 
FIBREGLASS ANTEN NAS 

ANYW HERE IN THE WORLDI 

does well for itself. At the home QTH, 
some three quarters of a mile from 
GB3SC, that station comes through, 
albeit noisily, even with no antenna 
plugged in. This is obviously due to the 
lack of any screening in the plastics 
case, plus a fair length of unscreened 
wire between the antenna jack and the 
p.c.b., which although double-sided 
does not incorporate an earth-plane. 
The manual in fact warns against using 
the set in the vicin ity of a transmitter, 
where the field strength might exceed 
lV/ m. 

W ith its small size and low weight 
(around 200g) the AR-22 is truly a 
pocket set. It is a shame that its 
designers went completely overboard 
on the arrangement of the controls. 
Frequency setting arrangements are 
alright, but the knobs on the Squelch 
and Volume controls are each 7mm in 
diameter and 7mm high including the 
bar on top. The clearance between 
them is only 2mm, and between the 

. DEMAND THE "ORIGINAL" 

'FirestiK' 
ANTENNAS 

Squelch knob and the base of the 
helical antenna only 1 mm. The controls 
themselves are stiff anyway, and even 
using just finger- and thumb-nails , on 
the top bar, are very difficult to adjust 
sensibly. 

The manual gives the specification 
and operating instructions, but no ser-
vice information whatever. Looking in-
side the set, it is so miniaturised and 
tightly packed that any repairs would 
be beyond the capabilities and facilit ies 
of most owners anyway, so this is 
perhaps a minor point. 

The AR-22 costs £99 including 
carriage and VAT from Bredhurst 
Electronics, Mid Sussex House, 
High Street, Handcross, West 
Sussex RH17 6BW, telephone 
0444 400786, to whom we offer our 
thanks for the loan of the review unit. 

Have you seen 

our survey of 

Multi-mode 

2m mobiles? 

NOW IN SIX COLOURS! 

• SI LVER-GREY 
• RED 
• WHITE 
• BLACK 
• SPUN GO LD 
. CLEAR 

1, 
lu 

THE No. 1 HELlCAll Y WIRE WOUND AND MOST COPIED ANTENNA IN THE WORLD! 
. CB • 2 METRE • MARINE TELE • LAND MOBILE TELE 
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• TRUE HIGH dB GAIN ANTENNAS • POWER RATED UP TO 1400 WATTS 
• LOW ANGLE OF RADIATION • RUGGED SHATTER-PROOF FIBREGLASS 
• E. and i 8 4 • FACTORY PRE-TUNED 
• LOW SWR PROVEN • THE ULTIMATE PERFORMERS 
SERVING THE CB AND COMMUNICATIONS MARKET WITH 27-1000 MHz EQUIPMENT SINCE 1962 

'FIRESTIK ' ANTENNA COMPANY. 2614 EAST ADAMS. PHOENI X, ARI ZONA 85034 US A 

DISTRIBUTED IN THE 
UNITED KINGDOM BY: 

, AT" 103 High Street, Shepperton , Middlesex 
V V I NTJO I Ltd. Tel: Walton-on-Thames 48145 
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01 IHINONIH --- Brian DANCE M.Se ---- The SG3524 Regulating Pulse Width Modulator I 

Introduced by Silicon General Inc. in 1976 as the first 
monolithic switching regulator control device, the SG3524 
was soon second-sourced by Texas Instruments Ltd. , and 
is now an "industry-standard" type-which means it is 
produced by many manufacturers. Containing all of the 
semiconductor devices required to make a regulated-power 
supply, invertor or switching regulator circuit integrated 
onto a single chip, it can also be employed as the control-
ling element of a high power circuit. 

The SG3524 was designed for switching regulators of 
either polarity, transformer-less d.c.-to-d.c. converters, 
transformer-less voltage doublers and for polarity conver-
ter applications employing fixed-frequency pulse-width-
modulation techniques, and also for other power control 
applications. 

Encapsulated in a l6-pin dual-in-line package with the 
connections shown in Fig. I, the device contains a voltage 
reference which is used as a standard voltage, an error 
amplifier, an oscillator circuit, a pulse-width-modulator 
circuit, a pulse steering flip-flop circuit, a pair of alternat-
ing output switching devices together with current limiting 
and protective shut-down circuitry. 

The absolute maximum power supply voltage rating for 
the SG3524 is 40V, but it is wise to regard the maximum 
as being about 35V to prevent the possibility of damage 
with supply fluctuations or transient voltage spikes. The 
quiescent current is about 8mA, increasing when a load 
is applied , with a maximum permissible current from 
collector I or collector 2 of 100mA. 

The internal reference block provides an output of 4·6V 
to 5 -4 V (typically 5 ·OV) at pin 16, and current of up to 
50mA may be taken from this pin. As the input voltage 
increases from 8V to 40V, the voltage of pin 16 varies 
typically by IOmV (maximum 30mV) and, as the load 
current at this pin increases from 0 to 20mA, the voltage 
varies by about 20mV (maximum 50mV). The variation of 
the reference voltage with temperature is typically 0 ·3 per 
cent (maximum I per cent) over the range ODC to + 70DC 
and the long-term stability at 25 D C some 20mV per 1000 
hours of use. 

The Oscillator 
The internal oscillator circuit requires an external 

resistor RT from pin 6 to ground and an external capacitor 
C r from pin 7 to ground. The charging of the capacitor by 
a current passing through the resistor provides a linear 
ramp waveform for timing the oscillator circuit. The 
charging current is equal to about 3·6V divided by RT, so 
the value of RT should be 1·8kf.l to give 2mA. 

It is recommended that the values of CT should lie in the 
range I nF to I OOnF, since the value of this capacitor 
determines the pulse width of the oscillator output pulse; a 
pulse width of less than about 200ns may allow false 
triggering of one output by removing the blanking pulse 
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before the flip-flop has reached a stable state. It is possible 
to synchronise a SG3524 to an external signal or to 
another SG3524. 

In many cases a stabilising network consisting of a 
resistor and a capacitor in series will be required from 
pin 9 to ground. A 50kf.l resistor in series with a InF 
capacitor will usually be satisfactory for stabilisation of 
the error amplifier. 

A current of 200f.lA taken from pin 9 will disable the 
SG3524. 

The output circuit consists of two transistors with both 
the collectors and emitters available at external pins. Both 
transistors have anti-saturation circuitry which limits the 
current through each transistor to a maximum of 100mA 
for a fast response. 

Applications 
The SG3524 can be employed in a very wide variety of 

applications. Broadly speaking these can be classified into 
three main types: 

I. Capacitor-diode coupled voltage multipliers. 
2. Inductor-capacitor implemented single ended cir-

cuits. 
3. Transformer coupled circuits. 

Capacitor-diode Circuit 
The capacitor-diode circuit of Fig. 3 is a simple polarity 

converter which produces a -5V supply from a + 15V 
input. This circuit can provide an output of up to 20mA 
without any additional current boosting transistors. 

The output transistors are current limited by the in-
ternal circuitry of the device, so no additional protection 
circuitry is required. A particular feature of this very 

ReI 
out Vcc E2 C2 

Inv Non Osc 
input inv out 

input 

Shut 
E1 down 

Gnd 

IWAD6351 

Fig. 1 : The connections to the SG3524 device 
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VAESU MUSEN - ALWAYS THE BEST 
NOW EVEN BETTER 
VALUE! 

\lfi) 
General Coverage Communications 

Receiver FRG-7 £199.00 
VAT included 

1 

• 0 .5-29 .9M Hz Coverage with' OkHz Readout 
The FRG-7 is a precision-built all -purpose communications receiver. 
featuring all solid state const ruction fo r long life and high perform ance. 
Utilizing the Wadley Loop drift ca nce llati on system in conju nct ion w ith a 
t rip le conversion superhe terodyne circuit. the FR G-7 boasts high sen-
sitivi ty along w ith exce llent stab il ity. It provides broadcast listeners w ith 
such features as a 3-pos ition tone selector. an RF attenuator. and an 
automatic noise suppression ci rcuit. For many years of satisfying recep-
tion. the FRG-7 is the rece iver for you. 

YAfSU 

V Digital Display Communications 
Receiver with CPU 
Digital Clock & Timer FRG-7000 £299.00 

VAT included 

.0.25 Thru 29.9MHz Covera ge with' kHz Readout 
Computer technology and convenience features are brought together in 
the FRG-7000. a digita l-d isp lay genera l coverage rece ive r for the dis-
criminating SWL. The digita l clock and timer. controlled by a CPU (Central 
Processing Unit) ch ip. wi ll read out both local and GMT time. and will 
control peripheral stati on equipment such as a tape recorder. Improved 
SSB se lectivi ty. ease of operation, and rugged const ru ction are yours w ith 
the FRG-700 0 from YAESU. 

FULL DETAILS OF THESE RECEIVERS AND THE NEW LOW FACTORY PRICE LIST FROM 
BRITAIN 'S NO. 1 IMPORTER 

EX-STOCK -INSTANT CREDIT - FREE SECURICOR DELIVERY 

AMATEUR ELECTRONICS UK ' 508-514 ALUM ROCK ROAD 021-327 1497 
6313 

,BIRMINGHAM 8 Telex 337045 

BURGLAR ALARMS Newest, neatest system ever 
devised fo r storing small parts 
and components: resistors. 
capacitors. diodes. rrans'5tors, 
etc. Aigid plastic units in· 
lerlock togethe r in vertical 
and horizontal combinations. 
Transparent plast ic drawers 
have label slots. 10 and 2 0 
have space dividers. Build up 
any size cabinet fo r wall . 
bench or table top. 

SUPPLIES AND EQUIPMENT 
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S.A.E. for free catalogue, 
LARGE SIZE PRESSURE MATS 28in x 5in £1 .89. 

MAGNETIC SWITCHES WITH MAGNETS FROM 75p. 

BELLS· SIRENS · ALARM UNITS · CABLE BELL COVERS 
WINDOW FOIL . VIBRATION CONTACTS · ULTRASONIC 

AND INFRA- RED DETECTORS· INERTIA SWITCHES 

A. D. ELECTRONICS 
217, WARBRECK MOOR, AINTREE, 

. LIVERPOOL L9 OHU. 
Telephone: 051-525-3440 

As sup plied to Post Office , 
Industry and Government 
De pts . 

SING LE UNITS t 1 0 1 (Sin 2t1n · 2tin) £4.90 DOZEN 
DOUBLE UNITS (2 0 ) (5in · 2tio) £7.50 DOZEN 
TREBLE 1301 £7 .50 fo, B. 
DOUBLE TREBLE 2 drawers. in one outer case (602) 
£10.90 for 8. 
EXTRA LARG E SIZE 1601 1 £8.50 fo' B. 

PLU S QUANTITY DISCOUNTS 
Orders over (60. less 5%. PACKING/ POSTAGE! 
CARRIAGE: Add (1. 30 to all orders under (la. Orders 
(10 and over, please add 10% carriage. 

aUOTATIONS FOR LARGER QUANTITIES. 
Please add 15% to total remittance. 

All prices correct at time of going to press . 

(PW11) 124 Cricklewood Broadway, London NW2 
Telephone 01-450 4844 , 

AMATEUR RADIO RETAILERS ASSOCIATION 
Secretary: Fre d Hope well , P .O . Box 36, Loughborough LE" 1 DW 

Presenting the NINTH 

AMATEUR RADIO AND ELECTRONICS * EXHIBITION * 
at the GRANBY HALLS, LEICESTER ON 6th, 7th AND 8th NOVEMBER 1980 0 PEN DAI L y , , 0 a .m. to 6 p .m . 

£500 IN VOUCHER PRIZES TO BE WON! 
PLUS FABULOUS FREE DRAW PRIZES THROUGHOUTTHE EXHIBITION! 
DON'T M I SS THIS EXCITING EVENT - BARGAINS GALORE 

REFRESHMENTS, BAR AND ALL THE USUAL AMENITIES 
ADMISSION : 75p. Concessionary Tickets 50p for Pa rties of' 5 or over 

NO ADVANCE TICKETS . ON RECEIPT OF YOUR REMITTANCE WITH ORDER , TICKETS WILL BE RESERVED 
FOR YOU TO PICK UP AT THE BOX- OFFICE . IF YOU REQUIRE AN ACKNOWLEDGEMENT, PLEASE ENCLOSE A 

STAMPED ADDRESSED ENVELOPE . 
BOOKTHE DATES NOWFORTHE SHOWOFTHE YEAR! 
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V 
(15) 

cc-_-l 1-_____________ ..;.11-'6) ReI out 

.1.1.;...) _--I Invert Input -

. . Non-Inv. Input -
. (9) Compensatlon.;..;.;.-----....... 

1+)Current limit .:..:14:":') __ -1 

I-)Current limit ;.;15;':') __ -1 

J\/\,-..--r 

Ground;..;IS..;.) ___ --+ 
"'IW"'A'""O'""6""'3""'61 

Fig. 2: Internal circuitry, in block form, of the SG3524 

simple circuit is the absence of inductions which saves 
the constructor the problems associated with obtaining 
components. 

During the time a current passes to the collector I, this 
current flows from emitter I to charge the 20flF capacitor 
so that its left-hand side is positive. A fraction of a second 
later transistor 2 conducts ; this means that collector 2 is 
effectively earthed, since emitter 2 is earthed. As the left-
hand side of the 20flF capacitor is now earthed and as it is 
more positive than the right-hand side, the latter must be a 
negative potential. This negative charge is used to charge 
the SOflF output reservoir capacitor through a I N916 
diode. This type of circuit with two diodes is known as a 
diode pump, since charge is pumped through it to be 
stored in the SOflF reservoir capacitor at the output. 

The output voltage is fed back through the ISkQ 
resistor, stabilising the output voltage. 

More Current 
The circuit of Fig. 4 shows how the SG3S24 may be 

used to provide a stabilised output of +5V at a current of 
up to lA suitable for driving TTL circuits. The SG3524 
cannot itself provide more than IOOmA of output current 
and therefore an additional device is required which can 
pass the larger current and which is controlled by the 
collector outputs of the SG3S24. In the circuit shown this 
device is a TIP I IS power Darlington manufactured by 
Texas Instruments Ltd. 

As in the circuit of Fig. 3, the inverting and non-
inverting inputs of the error amplifier are kept at a poten-
tial of +2·5V. In the circuit of Fig. 4, the positive output 
voltage is divided into two equal parts and fed to the 
inverting input of the error amplifier, while the +SV 
reference output is similarly divided. The feedback 
mechanism maintains the potentials of pins I and 2 ap-
proximately eq ual. If the output voltage tends to rise above 
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Vcc=15V 

r- ',I \I ,,.....-, 

-5V 
20mA 

+--11 t-........ ---<I>--_---tRef,,;.f .0.' .. '1}0 --....... out " SG 0'-: 
+-0_1'-1_1 _____ -'\/\1\,,-..., RT 

2k 

10n 1N916 

50}J 

IWA06371 

Fig. 3: An invertor circuit providing an output of -5V, 
20mA 

20n 

IWA063S1 

Vcc=2SV TIP115 

3k 

+C.L.I------------t-----t 

::;. -C.L/---------t 

COfnP. 
1n 

50k 

Return --""\N\r-" 
OR1 

+5V 
1A 

50o.,u 

Fig. 4: This circuit uses an external TI P115 Darlington 
to boost the maximum ouput current to 1 A 
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+5V, less charge will be fed into the 50011F output 
capacitor per unit time so that the output voltage drops 
towards +5V. Similarly, if the output voltage falls below 
+ 5 V, more charge per unit time will flow into the output 
capacitor to raise the voltage to +5V (in the Fig. 3 circuit, 
the feedback is taken to the non-inverting input, since the 
ouput is negative). 

The inductor used in Fig. 4 must have a very low series 
resistance if the circuit is to operate at maximum effici-
ency. A Mullard " RM" core with an inductance factor of 
250nH can be used; this means that the inductance of a 
one turn coil is 250nH. As the inductance is proportional 
to the square of the number of turns , 60 turns will provide 
the required 900/lH inductance. The wire diameter should 
be as large as can be accommodated on the former of a 
RM 10 core; and should be about O· 7 to O· 75mm. Smaller 
cores of the "RM" series, such as the RM6 type, would 
result in the use of thinner wire of higher resistance; lower-
ing the power efficiency of the circuit. 

Conclusions 
In order to avoid interference problems, the output 

capacitor should be soldered as close to the SG3524 as 
possible. and must be a good quality compone.nt. A 
capacitor of about IO/lF should also be soldered directly 
between pins 15 and 8 to decouple the power input supply, 
unless the lead from the raw power supply is very short. 

The SG3524 device and the RMIO core are available 
from Arrow Electronics Ltd., Leader House, Coptfold 
Road , Brentwood , Essex CM 14 4BN. • 

PW"NIMBUS" FOLLOW-UR 
continued from page 64 

was that crystals in the 15MHz region for 2m receivers are 
not generally available, whilst overtone types at 45MHz 
are available from several sources, cheaply, and ex-stock. 

It was also found that this arrangement, when used with 
overtone crystals operating on their fundamental (45 7.3), 
does give quite a large trimming range using capacitor 
trimmers, rather than the inductor trimmers more com-
monly used with overtone crystals. . . 

Incidentally, crystals from two sources .were tr!ed In 
prototypes, and no difficulties were expenenced m gettmg 
the overtone crystals to oscillate readily in the fundamen-
tal (Colpitt's) circuit of the PW"Nimbus". The slight error 
in frequency which occurs when crystals are 
operated at their was accommodated 
by means of the senes tnmmmg capacitors. 

6. Low output from the base-station adaptor. The .use ,?f 
the optional filter unit on the output of the .IS 
strongly recommended, in order to reduce spunous emis-
sions to the absolute minimum. The loss of 145MHz due 
to this filter should not exceed about 1·5dB. If it does, 
repeat the alignment process for the filter and check 
the coupling capacitor C 101 is a type for m 
rJ. power circuits. A possible alternatlv; I.S to replace It by 
a "gimmick" capacitor, formed by tWlstmg together two 
short lengths of pvc-insulated solid wire .. The value can. be 
adjusted by trimming the of and r.epeatmg 
the filter alignment process until the msertlOn loss IS accep-
table. 
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A neat printed circuit board is the hallmark of a good radio 
constructor, but to achieve this, all the leads of axial compo-
nents such as resistors and diodes need to be accurately 
bent at precisely the correct hole spacing before being fitted 
to the board. 

With the Practical Wireless Lead Bending Gauge, presen-
ted free with this issue, you can perform this neat bending 
simply and quickly. 

The tapered end of the tool allows a variety of different 
hole spacings to be accommodated. Simply select the . ap-
propriate groove to give the desired spacing, place the com-
ponent centrally in the slot, with its leads lying along the 
groove, and carefully fold the leads over the sides of the tool. 

Other lead bending gauges have stopped at folding the 
leads-ours is different! At the opposite end is a useful set 
of gauges. The holes have been chosen to 'enable you to 
check on the sizes of drills needed to fit commonly-used 
screws and components such as potentiometers and 
switches. Around the outside of the tool is a series of slots. 
To check the gauge of a wire, gently try it for fit in the slots 
until you find the one that just lets the wire slip through to 
the inner hole. This slot gives you the wire gauge size. Do 
not force the wire through the slot, as this will tend to open 
it up, making it useless for further checks. Note that the slot 
is the gauge, not the inner hole. 

* specification 
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New Shure Mic. 
Over many years the Shure Model 444 
has been regarded as the " standard" 
among fixed-station microphones, now 
an improved version has been in-
troduced, it is the Shure Model 4440. 

Among the new features is a 
high/Iow impedance selector switch, 
located beneath the base of the unit, 
which will increase compatibility with 
existing fixed-station equipment, also 
an easy-to-use slide switch is pro-
vided for normalNOX operation. These 
new features join the unit's existing 
momentary or locking p.t.t. switch bar, 
the Controlled Magnetic microphone, 
height adjuster and tough Armo-Our 
case that is impervious to rust and 
deterioration. 

Other added features are a coiled in-
put cable, personalised nameplate with 
your station callsign , and a new wiring 
guide which provides instructions for 
wiring the microphone to major 
manufacturers equipment. 

Ring Main Tester 
At the very least, an incorrectly wired 
socket can damage valuable electrical 
equipment; at its worst it can be 
physically dangerous. 

Martindale, the Neasden-based 
company that specialises in industrial 
safety equipment and electrical test 
instruments, has now introduced its 
simple Ring Main Tester for use by the 
householder. 

No larger than a conventional plug, 
the Tester is simply fitted into a stan-
dard 13A socket to give instant visual 
identification of the polarity of the 
wiring. Correct wiring, faulty earth con-
nections, faulty neutral and reversed 
live/ neutral connections are im-
mediately shown by combinations of 
the carefully selected neons on the 
face of the Tester adjacent to ex-
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Priced at £31·80 plus VAT, the 
Model 4440 is available from most 
good amateur radio equipment 
stockists or direct from: Shure Elec-
tronics Ltd. , Eccleston Road, 
Maidstone ME15 6AU. Tel: (0622) 
59881. 

planatory diagrams. A fault in the live 
connection or supply is indicated when 
no neons are lit. 

The Ring Main Testers are available 
from local hardware, do-it-yourself and 
electrical retail outlets at around £4.70 
plus VAT. Any difficulty in obtaining 
the Tester should be referred to: 
Martindale Electrical Co. Ltd., Neasden 
Lane, London NW1 0 1 RN. Tel: 01-450 
8561. 

RTTY to TV Converter 
Recently introduced by Microwave 
Modules Ltd. is the MM2000, a RTrY 
to TV converter which, among others, 
should be of particular interest to 
readers of the " Introducing RTrY" 
series currently running in Practical 
Wireless. 

The unit requires only an audio 
signal link from a receiver, a 12V d.c. 
supply and a suitable link to a TV, to 
enable a live display of "off-air" RTrY 
and ASCII on a domestic standard 
u.h.f. TV set. 

The following modes of reception 
are accepted by the converter: 
Amateur Standard ASCII, 300 baud; 
Murray Coded RTrY, 45 ·5,50 and 75 
baud. In each of these four modes, the 
converter will accept FSK and AFSK 
signals. 

F uelstretcher 
Following a mention in " Production 
Lines" of specialised low-cost fuel con-
servation and car electronics compo-
nents in the June issue of Practical 
Wireless. The company concerned, 
Envirosystems Ltd ., announce the 
availability of kits using these devices. 

The FSX20 petrol consumption 
monitor displays an instantaneous 
digital read-out of m.p.g ., with a choice 
of two update frequencies to suit in-
dividual driving conditions, automatic 
clear-down under idling and simple 
owner calibration facility, which makes 
the system generally applicable to 
most vehicles with carburettor fuel 
systems and cable driven speedometer. 
A unique petrol injection option is 
available to compensate for fuel 
returned to the tank. 

The FSX 10 petrol consumption 
recorder displays total gallons used, 
with reset facility to allow determina-
tion of overall fuel consumed and 
average m.p.g. This kit is lower priced 
as it requires fuel sensor input only. 

Both kits are suitable for vehicles 
employing a 12V d.c. negative earth 
system and come complete with digital 
transducers, p.c.b.s and all other com-
ponents, including an attractive display 
case. Construction and installation in-
structions are provided with the kits 
and a technical back-up service is 
available. 

Prices inclusive of VAT and p&p for 
the U K are as follows: FSX 10 kit 
£34.80; Basic FSX20 £47.50, and in-
cluding the petrol injection option 
£65.90. 

Further details from : Envirosystems 
Ltd., Hampsfe/l Road, Grange-over-
Sands, Cumbria LA 11 68E. Tel: (044 
84)4233. 

Utilising two m.p.u.s and 21 i.c.s, 
the MM2000 is constructed on two 
p.c.b.s, all housed in a black diecast 
enclosure measuring 187 x 120 x 
53mm and weighs only 1 kg . 

The MM2000 costs £ 169 which in-
cludes VAT, and is available from: 
Microwave Modules Ltd., Brookfield 
Drive, Aintree, Liverpool !.9 7AN. Tel: 
051-5234011 . 
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VHF Wavemeter 
If you hold an amateur radio licence, 
one ' of the conditions of that licence 
reads something like this, "an absorp-
tion device of suitable frequency range 
and accuracy is necessary ... and the 
frequency coverage must extend up to 
the second .. . harmonic .. . 

Packer Communications can supply 
an accurate and reasonably priced 
absorption wavemeter, called the 
WM-2a. The range covered is 130MHz 
to 300MHz and each unit is individu-
ally calibrated, the unit also employs a 
sensitive 50llA meter. 

The WM-2a costs £19.95 plus VAT 
and 85p p&p, other models are 
available covering 100kHz to 1 G Hz. 

Further details from: Packer Com-
munications, Bridge End Barn, 
Soutergate, Kirkby-in-Furness, Cum-
bria LA 17 7TW. Tel: (022 989) 448. 

Bib Record Clamp 
The trouble with plastic records is that 
they are prone to warp, through bad 
storage or heat. With delicate stylus 
tracking pressures it is imperative ' that 
the record is not allowed to float up 
and down the centre spindle, thus 
creating distortion as the stylus is 
thrown from one side to the other of 
the microgroove. 
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The Bib Record Clamp, especially 
designed to overcome the problem, fits 
over the centre spindle on single play 
decks and is locked in position, 
creating a firm bond between the 
record and turntable. This helps to flat-
ten the warped record and eliminate 
vibration. The fitted stroboscopic disc 
allows determination of r.p.m. 

The Bib Record Clamp is generally 
available through most good Hi-Fi 
dealers and record shops, priced 
around £2.50 which includes VAT. 

Bib Hi-Fi Accessories Ltd., Kelsey 
House, Wood Lane End, Hemel 
Hempstead, Herts HP2 4RQ. Tel: 
(0442) 61291. 

DMMKits 
Lascar Electronics are now also selling 
their digital I.c.d. multimeters in kit 
form. 

The kits are being made especially 
as an educational aid, giving an insight 
into design of digital measuring instru-
ments, the constructor also gains prac-
tical experience in working with 
double-sided p.c.b.s and I.s.i. in-
tegrated circuits. Being in kit form the 
instruments also offer a large cost 
saving. 

Both models feature a O· 5in I.c.d. 

Soldering Station 
The new version of the Antex TCSU 1 
soldering station, meets the latest re-
quirements for precision temperature-
controlled soldering. The station is con-
structed in one of the toughest and 
most durable moulding materials 
available. 

A significant addition is the anti-
static earth connection to protect 
m.o.s. devices from damage caused by 
static electricity, this is achieved by 
inserting the jack with the special 
earthing cable in the socket at the side 
of the unit, which makes contact to a 
specifically made "earth", thus 
eliminating any static charge. 

The station is supplied with either 
the miniature CTC 40 watt iron or the 
XTC 50 watt model. Both irons are 
fitted with 5-core, silicone, burn-free 
cable with 5-pin DIN socket which 
connects with the 24V supply from the 
station. Thermocouples, at the front of 
the irons, sense the temperature which 
is kept at a pre-set level between 65°C 
and 420°C with an accuracy of 2%. A 
range of three long-lasting bits, heavily 
coated with iron, is included with each 
iron for micro, miniature or general 
soldering work. The bits slide easily on 
or off the iron's stainless steel shaft. 

read out with "battery low" warning, 
five functions (a .c./d.c. volts, a.c./d.c. 
current and resistance) with ability to 
check diodes. 

Inputs are fully protected against 
overloads and transients, with ability to 
withstand mains on any range. 

The LMM-200 is a hand-held multi-
meter with a O· 5% basic accuracy, and 
15 ranges. The LM M-lOO is suitable 
for field or bench use, has a 0 · 1 % basic 
accuracy, and 25 ranges. It also 
features an adjustable and digital hold 
facility. 

The kits are priced as follows: LM M-
200 £39.04, LM M-lOO £69.80, both 
prices include VAT and p&p. 

Lascar Electronics Ltd., Unit 7, 
Thomasin Road, Burnt Mills, Basildon, 
Essex SS 13 1 LH. Tel: (0268) 727383. 

Temperature control switching is 
done electronically at zero voltage, 
avoiding such evils as magnetic fields, 
arcing transients or spikes. A separate 
sponge tray is supplied with each 
station. 

Like all Antex products, the TCSU 1 
is made in England to a British design, 
and costs (with either of the irons) £38 
plus 'VAT and £1 .75 p&p. Separately 
the irons cost £9.75 plus VAT and 45p 
p&p. 

Available from many retail outlets 
throughout the country, or direct from : 
Antex, Mayflower House, Plymouth, 
Devon. Tel: (0752) 67377. 
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There is one sure way for the DXer to hear a lot of coun-
tries on the hJ. amateur bands in a very short time, and 
that is to listen to the control station making a "list" of sta-
tions wanting to QSO a particularly rare bit of DX who 
wants to do things the easy way! Readers frequently ask 
what all this "list" business is about so a brief explanation 
may help. 

DX pile-ups have existed ever since amateurs were in-
terested in working as many different countries or prefixes 
as possible, usually by calling the DX station on his own 
frequency, with the strongest signal getting through for a 
very brief exchange of reports and nothing more. When 
the big boys have made it, the weaker stations may have a 
chance, provided conditions haven't changed too much in 
the meantime. There is a definite technique to be learned in 
pile-ups if one is to be successful without the aid of high 
power or expensive aerial systems. Personally speaking, I 
always enjoy a pile-up but there are many who don't! 

The operator at the DX end can handle a pile-up quite 
expeditiously if at all experienced, but if he happens to be 
new to the game then all is chaos and he frequently just 
gives up, which is a pity. The current alternative to the 
pile-up is for an experienced DXer, generally with a po-
tent, world-wide signal, to take the DX station under his 
wing and to act as a control station, taking down a list of 
stations wanting to work the DX station, by inviting them 
to call in, usually by continents or countries or prefixes. So 
when control asks: "any G4's?" I just say "G4AR" and if 
he repeats my call I know I'm on the list! 

The eventual length of the list can be quite staggering 
but when a halt is finally called our controlling hero 
checks that the DX station is on frequency and asks the 
first one on the list to exchange reports with the DX 
fellow, and so on down the list, as called out by the control 
station. And this is where the first fault in the system raises 
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its nasty head! For the D X station can hear the call of the 
next bod on the list, which is half the battle normally in 
getting through! And if there are problems in exchanging 
reports there is always someone on frequency prepared to 
pass on the reports! I have even heard control stations do 
this in order to keep things moving, making a nonsense of 
the whole idea. 

In fact, it is not unlike the repeater systems on v.hJ. and 
u.hJ. which increase distances covered on these frequen-
cies but have little intrinsic merit as far as the operator's 
capabilities are concerned. Of course there are those not 
on the "list" who can hear the DX quite well and want to 
work him in the normal way, often not realising that the 
list system is operating but, rightly or wrongly, they are 
soon told the error of their ways by control or others on 
the list. In the meantime the clever DX listener should 
have been taking down all these calls and picking up some 
new countries or prefixes or whatever, and all quite 
legitimately. 

Just for fun I recently got on the "list" for H44SH in the 
Solomon Islands with American AD IS acting as control, 
but it took another 45 minutes before I was "allowed" to 
contact H44SH with a 5 and 7 each way. Since the control 
station now has, in effect, the log of the DX station he can 
send out suitably printed QSL cards for these contacts as 
requested, which explains why cards are often forthcoming 
in a matter of days for a QSO with some distant, lonely 
DX station. Effective? Yes, but it cannot give the thrill 
that receiving a card direct from the DX station does, 
complete with a handsome stamp. 

In some cases two control stations are involved in dif-
ferent parts of the world. This helps if one cannot get on to 
a list because of skip problems, if, for example, a G station 
is one control on the 20m band. In this case one may have 
to QSO a VK to get on the list! 

With such easy world-wide communication on the 
amateur bands the mere listener should ask himself if there 
is still any point in spending time and much money on 
sending QSL cards to stations who already know they 
cover the world with their signals. Much better to use these 
valuable assets in achieving a pass in the Radio Amateurs' 
Examination so that he can join in the fun and get on to a 
DXer's list! 

Happy People! 
Yes, the RAE results from the May exam are coming in 

and the first of the happy people is Arthur White of Aisby, 
Grantham, Lincs, with credits in both parts as a result of 
being thumped round the ears regularly by G3Z0A, who 
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had the additional satisfaction of learning that his XYL 
has also passed, not only the RAE but the code test as 
well. So he won't be able to get his hands on his gear for a 
while! Good luck Arthur and best wishes with the Morse 
test he has promised to take 'ere long. Oh, yes, Arthur 
would still like to get hold of a genuine S-meter for his 
ARSSD, so any offers to me please in the first instance. 

Now to Rod Williams (Brecon, Powys) who also got 
credits in the RAE and 1 must quote from his letter: "I 
thought the RAE was some nasty exam put there by the 
Home Office boys to stop one getting on the air. 1 can now 
see it is there to help one and to make one aware of the 
responsibilities one has in upholding a licence." Rod 
worked entirely on his own from books including, dare 1 
say it, PWs RAE Reprint, studying an hour every night 
from February to April in spite of mundane jobs like look-
ing after the children! Rod also quotes the golden rules for 
taking any exam: "Follow the instructions given, read the 
question paper thoroughly before starting, re-check all 
answers in good time even if you haven't finished all the 
questions." It certainly worked for Rod, and so on to the 
code test! 

Third with the good news is John Sparks of Darlington 
with credits yet again (what is it with these PW readers?) 
who supplemented self-study with a weekly forty mile each 
way journey to RAE classes at a technical college. Ex-
RAF op. John should have no trouble now with the Morse 
exam, blaming me for his re-entry into the operating field! 

Can anybody help C. F. Perham, PO Box 2042, 
Kopeopeo, Whakatane, New Zealand with info on an 
aerial article in magazine Old Man of July 1970 by 
1 lBER? Write to me in the first instance if you wish. 

Following my comments in the April PW on Beverage 
aerials, 1 had a long and interesting letter on their opera-
tion from Max Gill of Gordon, NSW, Australia, who 
threatens to write an article on the subject for PW. I'm 
sure he wouldn't mind if 1 statted the letter for anyone 
interested. 

Now for the OX 
Some funny callsigns in the log of Colin Frankland of 

Hull until he pointed out that his typewriter's figure l's 
look like his letter l's! So with his Trio 9RS9DS, a Codar 
PR30 preselector and two dipole aerials indoors, it was 
SP6CS among many on 14MHz s.s.b. with 21MHz 
producing 3D6BB, SNODOG, HM2JN, VU2USE (US 
Embassy, New Delhi), TU2HG, JR6RYU on Okinawa 
and HPIXFN. 

With a new long wire of 132ft plus indoor 20m dipole 
Basil Woodcock BRS44266 in Leeds has persuaded his 
SRX-30 to pick up such as CEIBLL, HH2FH, J6LOU, 
KC6IN, VP2MO, VP2VAG and VSSDD on ISm, and 
SN2KY, 9NIMM, SP6BO, SUIBA, 6WSGT and 9XSAV 
for his 20m catch. Using his FRG-7 with a 66ft aerial and 
a.t.u., David Coggins of Knutsford, Cheshire, comments 
on YBOWR working into Europe on 7MHz in the evenings 
and the Pacific net with goodies like YJSNPS, H44JB and 
P29NRL around 21 ISOkHz between midday and ISOO 
with DK9KG exercising some sort of control. Other 
catches include OJOMA on Market Reef on 160m, 
LU3AJW, VK6LK and YBOWR on 40m, FOSFI, 
VKIWB, VK9ZG, VR6TC (Box 1, Pitcairn Is), SH3FW, 
and SW I BP on Samoa all on 20m, with AHSA on 
American Samoa, A22VP (Botswana), HMOOO, H44JB, 
VE4AFQ/S (Ellesmere Is), YC IGJ, 3D2CS and 9M2GZ 
for ISm and, finally on IOm CEIBLL, J6LB/M (mobile 
on St Lucia!), ZS3N and SN2DOG. 

Paul Barker G4HPS of Sunderland is still the only 
reader to send in a c.w. log, in his case all worked with his 
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TS IS9 transceiver and ISA VT vertical aerial system. Not 
DX but fairly rare all the same was DJ9GI/HBO on IOm, 
plus HKOBKX on San Andres & Providencia Is on I5m 
for a welcome new one. Chasing US states Paul managed 
WB7RMI in Wyoming and AIOM in Nebraska but who'd 
guess that from that call! 

From Lee-on-Solent, Hants, Alec Bell writes in for the 
first time with the news that he will be after the RAE in 
December, in the meantime keeping an eye on things with 
an FRG-7, a.t.u., trap dipole for 10m to SOm and a 100ft 
wire. On 20m Alec found HMlHR, HS5DLD, 6YSHM 
and 9Y 40V with ISm coming up with CE30E, JR6BRE, 
SVOA Wand EASJP. First report also from I3-year-old 
Mark Ryder BRS43SS0 (Oldham) also with an FRG-7 
and wire some 120ft long. He likewise threatens to have a 
go at the December RAE, in the meantime frequenting the 
Manchester & District ARS. The all-s.s.b. log reads 
VOIGK and WIMX on SOm, HISVBR, KG4KK, 
SNORHK on 40m, C3IDV, CSAAA, D4CBC, FBSZO, 
J6LOU, VP2VBK and XT2A W on 20m. Nothing of note 
was found on !Om which has been very patchy of late. 

Phil Charlesworth GSSNG kindly keeps me posted as 
to his activities. Having got his BSc he has decided against 
going for the jackpot PhD, and to apply for a commission 
in the RAF, needless to say in electronics and communica-
tions. Interesting log entries were OJOMA on Market Reef, 
SV6ZA and 4X6A W, all on SOm s.s.b. Phil queries a cou-
ple of Y21 's which I'm afraid are just East Germany. 

Allan Stevens (Crowthorne, Berks) is considering the 
Datong up-converter feeding into a 10m set-up yet to be 
built. September's PW had a good write-up on this unit. 
On ISm recently, on what seemed to be a dead band, up 
popped a number of stations enabling Allan to log all 
continents in a very short time including a nice one in 
ZK I AA on Cook Is. Others found on the band included 
HS IAMM, OH IKB/OHO on Aaland Is, S79MC, 
XT2AY, YCIBY and 4S7DJ. 

A QSL received here from A4XGR, PO Box 9S1, 
Muscat, Oman, says he'd like to renew old acquaintances 
in G-land after wanderings in the UK area and previous 
activity as VS6EZ, with A4 as the starting point. Likely 
frequencies will be 21 ISO and 2S 490 plus the Sea Net at 
1200Z on 14320kHz. Three IRCs or a 20p postal order 
will get a QSL by return airmail. 

Down in Feoch, Truro, Cornwall, Bill Rendell has con-
tinued to virtually rebuild his HRO and yet manage to 
keep it operational. He still likes his preselector in front of 
it in spite of the two rJ. stages in the set itself. To prove 
it, Bill made a note of CSACO, C31MS, OJOMA, 
VR6TC and YS9R VE (QSL Box OS43, San Salvador) on 
20m s.s.b. and expects me to believe YOOOOO. He must 
be joking-should have kept that one for next April! ISm 
came up with CSACO, N6HR/ KX6, TY9ER (where's 
that?), VPSSB, VSSDD (QSL Box 1200, BSB, Brunei), 
5NODOG and SQ7AZ. 

Club Time 
If you have only just come into contact with amateur 

radio there is no better way to get to know more about it 
than by visiting or joining a local club of which there are 
hundreds scattered around the UK. If there is nothing 
suitable in the list below then try some recent past issues of 
pw. Failing that contact the RSGB at 3S Doughty Street, 
London WC IN 2AE, to whom the great majority of these 
clubs are affiliated. 

Crawley ARC. Seems from the club's Newsletter that 
meetings take place at the Trinity United Reformed 
Church Hall, Ifield, on Wednesdays, like 22 October when 
Mike Underhill G3LHZ will be holding forth on a.t.u.s 
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LOW PRICES ON VAESU!! 
Whether you are; just staning. taking an R.A.E. course. just licensed. 'or an old timer. SMC has 
something for you ... And at the lowest ever prices (FRG7000 Saves £76. FT901 DM saves £ 121 . 
FT225RD saves £59 on last list pricesl. 

Advenised prices here include VAT at 15%. include Securicor's speedy delivery and include a two 
year Warranty (remember as Yaesu Musen UK distributors our guarantee is factory backed). We 
take Access and Barclaycard over the phone. offer attractive HP quotations (including a FREE 
FINANCE SCHEME on many regular priced items I on application and have branches and agents 
conveniently situated across the country plus the biggest mail order depanment right here in Totton. 
Remember what is shown here is only a tiny proportion of our stock and our range of accessories, 
antennas. rotators and masts are second to none. 

10-160m. SSB. CW. AM. Digital. Variable IF 
bandwidth . (Analogue version £4BB.57 ill 

FT480R £359 
2m. Synthesized. 100. 25. 1 KHz steps FM 
1 KHz. 100. 10Hz. steps SSB. lOW PEP. 

• 
FRG7 £199 

0.5-30MHz General Coverage Receiver. 
230V AC. 12V DC. + Battery pack. AM/ SSB. 

PRICES INCLUDE VAT @15% 

FT225RD £499 
2m. SSB. CW. FM . AM. Digital readout . 25 + 
watts. (Analogue version £449.001 

FT7B £399 
10-BOm. 100W PIP. SSB. AM. CW. Mobile 
12v Transceiver. 

: --.: .-,.-

;. - ".;-. - - - -- -. -,,-_el . _O'C>'_ __ 00 

• • 
FRG7000 £299 

0.25-30MHz General Coverage Receiver. 
230V AC + l2V option. Timer. digital. 
AM/ SSB. 

FREE SECURICOR DELIVERY 

FT202R 
£99 

FT901 DM £799 
1 0-160m. SSB. CW. AM. FM . Deluxe Digital. 
(DE version £7 1 3.00. 'D version £724.501 

FT707M £690 
l60- l0m + 2 Aux. SSB. CW. FSK. AM . 
Memory option. De[uxe all solid state 
transceiver. 

2 YEAR DISTRIBUTOR WARRANTY 

SOUTH MIDlANDS COMMUNICATIONS LIMITED 
S. M. HOUSE, OSBORNE ROAD, TOTION, SOUTHAMPTON, S04 4DN, ENGLAND 

Tel : Totton (0703) 867333, Telex: 477351 SMCOMM G, Telegram: "Aerial" Southampton 

G3ZUL Btian 
GW4 GSW Ala n 

S.M.C. (Jack Tweedyl LTD 
Roger Baines, G3YBO 
79 ChatawOr1h Road, 
Chesterfield, Derbyshire 
Chesterfield (02461 34982 
9-6 : Tuesday- Saturday 

NORTHERN (Leeds) BRANCH 
Colin Thomas, G3PSM 
257 OUey Road, 
Leeds 16, Yorkshire . 
Leeds (0532) 782326 
9-5.30 Monday-Saturday 

S.M.C. (Jack Tweedy) LTD 
Jack Tweedy, G 3ZY 
150 Hornecastle Road , 
Woodhall Spa, Lincolnshire 
Woodhall Spa (0526) 52793 
9-5 : Tuesday- Sat I . appointments) 

... 
Stourbrirlge 103B431 59 17 
Swa nsea 1079212 4140 

GW3TMP 
GI 3KDR 

Howarth Pontybodkin 103528 7) 846/324 I GM8G EC 
John Bangor 10 247155 162 GI3WWY 

Jil ck (03 166 5 ) 2420 
MervYIl Til l1drilgee 107 62 18405 6 
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MAKE A GOOD START (With New Low Prices) 
A GOOD START is essential to short wave listening and expert advice is important in achieving this - So here's some - If you 've made up you're 
mind to buy a receiver you should be aware it will perform only as well as the antennna it sees. The old adage regarding wire antennas "As long and 
as high as you can" is still good, but at best is only good for PEAK PERFORMANCE on one or two frequencies, at worst none. 
Whichever frequency you tune your receiver to, for PEAK PERFORMANCE on all frequencies you need good matching between your Receiver and 
Antenna to hear the best from it. If you plan to listen on the high frequency bands up to 30MHz then you know you can't have an antenna for every 
frequency! Or can you? - Well Not quite! BUT we can offer you MUCH IMPROVED PERFORMANCE from your receiver by using an antenna tuning 
unit, that will electrically change the length of your antenna to match the frequency you select - In other words - A MATCH AT ALL FREQUENCIES. 
You 'll see many antennas being advertised under gimmicky names, but when it comes down to it they're only random wires or odd configurations. 
At the end of the day, if you 're expecting the performance the manufacturers want you to have, you'll still have to buy an antenna tuning unit. 
Tell you what we'll do - we' lI prove it to you - we 'll give you one ABSOLUTELY FREE when you buy your FRG 7 or FRG 7000 and we'll give you 
complete advice on an antenna to suit your available space, which should only cost you a couple of pounds I 
So let's put the offer in big print for you! 

1 VAESU FRG 7 + AMTECH 200 ATU £199.00 
£299.00 1 VAESU FRG 7000 + AMTECH 300 ATU 

VAT included 

What's the difference between the Amtech 200 and Amtech 300? Well both will tune any random length of wire but the Amtech 300 will do a little 
extra - it will also match co-axial fed antennas - Their normal selling price. The Amtech 300 £39,95 - The Amtech 200 £25.95 - What can you 
lose? 

So get cracking MAKE A GOOD START! HAVE PEAK PffiFORMANCE FROM THE OFF. 
JAYBEAM - HYGAIN -BANTEX-AMTECH - CUSHCRAFT-SWAN -ATLAS 

and 50 other major lines - all ex stock. 

\liiJ AMCOMM SERVICES 
194A NORTHOLT ROAD, SOUTH HARROW, MIDDX. Tels: 01-8641166 & 01-422 9585 

OPENING HOURS: Tues-Sat 9 .00-5.30 Sunday by appointment. 
YAISU 

V 

So You Want to Pass the RAE? r -, 
Examination Reprint 
Please send your order and remittance to : 
IPC Magazines Ltd., Post Sales Department, 
Lavington House, 25 Lavington Street, 
London SE1 OPF 
Please send me ... copies at 85p each to include 
postage and packing 
I enclose P.O'/Cheque No ...... ... Value ...... .... . 
Remittance must be crossed postal order or 
cheque (name and address on back please) and 
made payable to IPC MAGAZINES LTD 

NAME .. . ... . .. ... . ... . .. . . . . .. .. . ... . . . ... . ... . . . ... . 
(BLOCK LETIERS) 

ADDRESS .. . . .............. . ......... . ............ .. 
(BLOCK LETIERS) 

.. .. .. . . .... .... ... . ..... . . . . .. Post Code ... .. ....... . 
A reprint of the complete series, including details of the 
new examination format introduced in 1979, is now 
available. The reprint costs 85p, including postage and 
packing to addresses within the United Kingdom. 

Order your copy by completing and returning the 
coupon, together with your remittance, to IPe Magazines 
Ltd., Post Sales Department, Lavington House, 25 
Lavington Street, London SE 1 OPF. Please ensure that 
your name and address are clearly legible. 

Remittances with overseas orders must be 
sufficient to cover despatch by sea or air mail as 
required . Payable by International Money Order 
only 
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Company registered in England. Regd. No. 53626 

A subsidiary of Reed International Limited 

l _____ Cut round dotted line - - - - -.J 
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and aerials, with all standing to attention when RSGB 
Regional Rep G3MDO and Area Rep G3JMB visit on 
November 26. CARC celebrated its 21st in September 
having been started by old friend Ron Vaughan G3FRV, 
now VK6RV, in 1959. Club competition seeks new name 
for Newsletter which it seems has been "temporary" for 
21 years. 

St Neots & District ARS. Newly-formed, welcomes 
new faces at The Ernulf Community School, Barford 
Road, Eynesbury, St Neots, Cambs, at 7.30pm Mondays, 
but contact Sec Paul Herod G8TQI, 49 Luke Road, 
Eynesbury, St Neots, Cambs, for meeting details or try 
Huntingdon 74642. 

West Kent ARS. The Adult Education Centre, Monson 
Road, Tunbridge Wells, sees Ambit International talking 
about choosing the right component on October 10 with 
G5XB holding sway on the Hellschreiber on the 24th. 
G 3ROO is on the ball with advice on how to get on to the 
new bands without buying a new rig, on November 7. But 
Brian Castle G4DYF can tell you more on Sevenoaks 
56708. 

Bolsover ARS. Wednesdays 8pm, Angel Hotel, 
Bolsover, with RAE classes already going great guns. 
Being formed recently, the club particularly welcomes new 
members whether licensed or newly interested in the 
hobby. Contact: Allan Turford G8HPQ, 103 Hilltop, 
Bolsover, near Chesterfield, Derbys S44 6NJ or on 
Chesterfield 824972. 

Bournemouth RS. First and third Fridays at the 
Dolphin Hotel, Holdenhurst Road, Bournemouth with 
October 3 being AGM night, or talk with G. R. Freeth 
G4GQH, 9 South Avenue, New Milton, Hants on New 
Milton 618092. 

Wirral ARS. First and third Wednesdays at 7.45pm at 
the Sports Centre, Grange Road West, Birkenhead with 
AGM on 15 October, so go along and see what makes a 
club tick. Recent interesting Newsletter holds inquest on 
this year's HF NFD which is always a good way to ensure 
a better effort next year. 

Exeter ARS. Has club stations G4ARE and GB3EX 
for use by licensed members with code lessons for those 
wishing to go from B to A! Advance notice of meeting on 
November 3 when Any Questions will be conducted by an 
electronics lecturer from Exeter College, and November 
10 when surplus gear will be flogged ofT! Incidentally 
November 3 will also be the occasion for a discussion on 
the RAE syllabus with a view to the December exam. Try 
G. W. Draper BRS44198 at 1 Carlyon Close, Heavitree, 
Exeter EX 1 3 AZ or Exeter 37170. 

Durham University Radio & Electronics Society at 
Grey College, Durham, will be organising two special 
event stations, hopefully GB2DUC and GB8DUC, in con-
nection with the Charities Week in that fair city at the 
beginning of November with all-band operation promised. 
Informant Ian Jefferson G4IXT even threatens to get on 
the key. Write to him at the College for more details. 

Mexborough & District ARS. Friday night is meeting 
night at the Dolcliff Hall, in the road of that name, Mex-
borough at 7 pip emma (early Roman phonetic code!) with 
a station on the air, code classes, junk sales and lectures, 
but not all together! Ian Abel G3ZHI of 9 Grove Terrace, 
Maltby, Rotherham, Yorks can tell you more or chat on 
0709814911 (that's what he wrote! Looks more like my 
electricity account number). 

Derby & District ARS. Chairman Dick Buckby 
G3VGW expresses pleasant surprise at the amount of 
amateur radio matter in PW these days, which ought to 
lead to more people getting along to the club on Wednes-
days at 7.30pm at 119 Green Lane, Derby, in fact the top 
floor of the Oddfellows Hall; "Very appropriate!" Dick's 
words, not mine! Tea, coffee and snacks available! First 
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Wednesday each month is junk sale night on top of which 
there are code classes on Tuesdays and Wednesdays at the 
same spot. They must be churning out G4 + 3's like a 
sausage machine! But more on that from Jenny Shardlow 
G4EYM, 19 Portreath Drive, Darley Abbey, Derby DE3 
2BJ, or if you dare risk the wrath of the OM then its 0332 
556875. 

Bedford & District RC. Winnie The Pooh conceals the 
identity of the club station G3WTP located three miles 
north of Bedford, near the car park, near the barn, near 
the Ravensden Church. Sorry no QTH, just a map! By a 
valiant effort Dave Whitty G4FEV has resurrected the 
club magazine, last heard of in 1970, and a good one it is 
too with several short but interesting projects, with clear 
drawings and diagrams, so often the weak point of such 
newsletters. Dave will be glad to tell you more about the 
club and its activities if you drop him a line to 16 Fair-
mead Crescent, Rushden, Northants NN 1 0 9NB or call 
him on Rushden 56768. 

Edgware & District RS. Second and fourth Thursdays 
at 8pm, Watling Community Centre, 145 Orange Hill 
Road, Burnt Oak, Edgware with other evenings being 
filled in by G3ASR and his RSGB slow Morse transmis-
sions on Mondays and first and third Thursdays on Top 
Band and 2m. If that is not enough there are code classes 
before each meeting. Vintage Radio is theme of G 3IEE on 
October 9 and November 13 should see G3BNL ex-
pounding on microwaves. In the meantime why not tackle 
PRO Howard Drury G4HMD, 39 Wemborough Road, 
Stanmore which is also 01-952 6462. 

A note to all clubs. Why not help the Radio Amateur 
Invalid & Blind Club by joining as a supporter? Syphon-
ing off a few per cent from those junk sales and din-
ner/dances could help to get someone on the air or provide 
a receiver for a new and enthusiastic member. Work can 
always be found for a willing pair of hands in the many 
tasks that arise in assisting members. Drop a line to 
Frances Woolley G3LWY, 9 Rannoch Court, Adelaide 
Road, Surbiton, Surrey KT6 4TE. She is secretary of the 
RAIBC. 

The medium-wave band is allocated to short-range 
domestic broadcasting. Propagation is by means of the 
ground wave which, as the name suggests, travels close to 
the earth's surface where it is attenuated rapidly. There is 
some radiation skywards from the transmitting mast, 
though efforts are made to minimise it. Absorption takes 
place in the D layer of the ionosphere during the day. and 
nothing returns to ground. After dark the D layer dlsap-
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pears and the radio waves reach higher layers where they 
are refracted, mainly by the E layer, and returned to earth 
some considerable distance from the transmitter, well out-
side the ground-wave service area. This is the reason why 
many more stations are to be heard at night than during 
the day and it is also the phenomenon that makes medium-
wave DXing possible. Rule number one for the m.w. 
DXer: Reception can only take place when there is a path 
of darkness between transmitter and receiver. No use look-
ing for DX in the middle of the day as you won't find any. 

North American OX 
Readers express surprise when they learn that North 

American medium-wave stations can be heard in the UK, 
yet this type of reception is as old as broadcasting itself. In 
the 1920s, veterans such as WGY in Schenectady were 
heard regularly with the simple equipment in use at the 
time. Nowadays, the band is full of Europeans at night, 
but many do close down around 2300 and since the north 
Atlantic path will be in darkness this is the time to hunt for 
DX. 

Locate Brussels on 927kHz. The language is French 
and the station goes ofT the air between 2250 and 2315. 
Once the tuning notes are finished and the carrier goes ofT, 
tune up-frequency slightly to 930kHz where, if conditions 
are favourable, you ought to pick up CJYQ which is a 
50kW broadcaster at St John's in Newfoundland. Iden-
tification is easy since the call sign (CJYQ) or its contrac-
tion (Q Radio) is used repeatedly and time checks will 
reveal a Time Zone 3+ hours behind our own. 

Do not be disappointed if you fail to hear CJYQ at the 
first attempt. Conditions vary a lot and the signal may be 
strong one night and absent for the following few nights. 
Be prepared too for the slow cyclic fading that is typical of 
a m.w. DX signal. Over a couple of minutes it may go 
from strong to inaudible and then come slowly back. Stay 
on the channel for a few minutes in case there is a fade. 

If you do hear CJYQ then try for two other Newfound-
landers; CKVO in Clarenville on 710kHz and CBGY in 
Bonavista Bay on 750. Look for WHDH in Boston on 
850 and for two stations in New York City; WNEW on 
1130 and WQXR on 1560. 

Beverage Antennas 
From Galway in the west of Ireland comes a request for 

help from reader Neil Sharkey who is having difficulty 
picking up the BBC, particularly Radio 3 on 1215kHz. 
There are quite a few areas over here where reception is 
far from good! Neil has tried a simple dipole without much 
success and he wonders if there is some sort of beam 
antenna that he could construct that would improve 
reception on 1215. 

The mind boggles at the thought of a multi-element 
beam for use on 247 metres but what is really required is a 
Beverage which is a very long, long wire, at least two 
wavelengths in length. It runs from the receiver in the 
direction of the transmitter and is joined to earth at the 
remote end by a 600 ohm resistor. 

This aerial is directional along the length of the wire 
away from the receiver. It gives a substantial increase in 
signal strength as well as an improvement to signal-to-
noise ratio, and the wire need only be fixed a few feet 
above ground level. I have heard recordings of low-power 
North Americans made in New Zealand with a domestic 
radio connected to a mile-long Beverage and the results 
were quite staggering. Unfortunately the Beverage is not 
the antenna for the city dweller, nor even for those who 
live in the country, but where space is available this is the 
ultimate aerial for m.w. DXing. 
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5000 WATTS 11-10 Kes 

RADIO STATION CBI 
SYDNEY, N. S., CANADA 

OWNED AND OPER ATE D BY 
CAN ADIA N BROA DCASTING CORP. ' 

Thank you for your report o n our program, your t imes and 
_ deta ils \\'ith our log and we a re pleased to verify YOur , 

eption of CB I. ' 

Yours truly , 

Ca nadian nroadc."tS ting Corpora tion 

,r;/ot;oO>t ,. 
Tech . Supcryisol 

A QSL Card confirming transatlantic reception by the 
author some years ago 

Semiconductors 
" I have a valve-operated Q Multiplier which has its own 

power supplies. Can this be used with a transistorised 
receiver or are the voltages too high?" is the question 
posed by reader Vernon Graham who lives at St Pieters-
Leeuw in Belgium. 

Personally, I would not risk it. On the face of it there is 
n.o reason why two cannot be connected together, 
since a commercially-made Q Multiplier will certainly 
have its , internal isolated from the "output", but 
- IS always the fisk of a short-duration high-voltage 
spike appearing and if it finds its way into a transistorised 
receiver it will certainly destroy any semiconductors in its 
path. 

Talking of semiconductors. Some time ago I came 
across the expression "half conductor" in a translation 
made by someone without a technical background. 

OX Circle 
This is the name of a programme in Englisli that can be 

heard at 1900 every Tuesday over the 600k W West Ger-
man Deutschlandfunk on 1269kHz. It is written and 
presented by DXer Alan Thompson who says: "The 
programme has evolved into a five-minute chat-show 
about things to do with radio ." It has been on the air now 
for some ten years to my knowledge. 

Alan has recently acquired an Eddystone nOR v.h.f. 
communications receiver. He has a copy of the manual 
but he wonders if any PW reader could explain the 

"This new Z-match I've got is great-the s.w.r. is 
better than 1 to 1 I" 

. .. heerd by G3RZP 

''I'm not surprised there was no modulation, I never 
said any.thing," . 

, . Brighton & District RS Newsletter 
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We:/te:,n FOR GENERAL COVERAGE RECEIVERS 
We:/te:,n FOR HF TRANSCEIVERS 

We:/te:,n FOR VHF/UHF TRANSCEIVERS 

We are direct importers of YAESU and TRIO 
We also stock equipment from ICOM and FDK 

Send SAE for details and prices 

We:/te:,n CAN ALSO FIX YOU UP WITH 
ROTATORS 

from the well-known EMOTO range - now with 360 0 

DIAL PRESENTATION! (Models 103 and 502 only) 
EMOTO 103SAX (NEW!) 
For light HF and large VHF arrays . £86.25 
EMOTO 502SAX 
For heavier beams plus VHF/ UHF .. . ......... . ........... .. . .. .... £125.35 
EMOTO 11 02MXX 
The really big one for the largest !:I F monobanders and big VHF/ UHF 

arrays ................................................... . .......... £189.75 
EMOTO 1103MXX 
As the 11 02MXX but slowe r rota tion speed and greater turning power 

£ 194.35 
EMOTO MB-300 
The we ll -known rota ry mast bea ring. . £13.80 
COMMANDER EP- 200 
A budget-priced. lightweight but robus t rotor fo r VHF/ UHF arrays 

only £29.95 
UNBEATABLE VALUE FOR MONEY 

POWER/SWR METERS 

WCrltcz.n PEAK READING WATTMETERS 
(Patent Protect ed) 

PM- 2000 Reads peak or RMS RF power from 3.5 to 30MHz. 
Patent peak-reading fac ili ty for direct reading of SSB. PEP during 
normal transmission. Impedance 50 ohms, power ranges up to 2kW 

£51 .75 
PM- 2001 Similar to PM-2000 (above) but covers VHF from 50 to 
I 50M Hz and has. power ranges up to 200W .... .. ................ £51 .75 
OSKER SWR- 200 An established favourite. this power/SWR meter 
has a place in many shacks. Power measu rement up to 2kW IRMS 
only) w ith 15% accuracy; dual impedance 50/ 75 ohms. frequency 
range 3.5 to I 50M Hz. Now reduced in Pr ice to . . ... £39 .00 

STATION ACCESSORIES 

DUMMY LOADS-
W1 type. MDL1000. Extruded finned. heat-sink housing. oil-filled 
load resistor, 52 ohms, 1 kW for 3 mins. or 300W continuous. A high 
qua lity load at a good price. 
(Similar to Trio RO-300 - but not in price ') ... .. .... £29.95 
WESTERN DL- 1000 can-type. 250 watts. .. .. £14.15 
MORSE KEYS 
SRK- l High quali ty "straight" key as made for the professiona l users 
and now avai lable to the amateur .................................. £12 .65 
VIBROPLEX 
"Original " Standard "bug" key .... .. ............. £39 .65 
"Champion" "bug" key - the economy version . . ......... £37 .35 
NEW " Iambic" twin paddle for el-bugs. .. ........ .... .. .. . £39 .65 
"Vibrokeyer" si ngle paddle for el-bugs.. . £39 .65 
Valves - 6146B, 6JS6C, 6KD6, 12BY7A and Others, SAE for 

prices. Als o Baluns, Tra ps, Plugs, Cable , Etc. Etc . 

Wcutc." ElcdlOftlu (UH) lid 
HEAD OFFICE (All M ail/Enquiries) 

FAIRFIELD ESTATE 
LOUTH, LiNeS LN11 OJ H 
Tel : Louth (0 50 7)604955 Telex : 5612 1 WE ST G 
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HF MOBILE ANTENNAS 
NOW IN STOCK AGAIN - the 
bes t H F mobile antenna system 
the re is for 10 t o 80 metres. 
Choose from: 
BM-1 bumper mount. 
or C-32 ball moun t. 
Then add: 
MO-2 fo ld-over mast (54in long) . 
Then choose you r resona tors: 

.... £11.44 

.. .... £4.95 

.... £13.63 

RM - 10 for 10 metres. 
RM-15 for 15 metres . 

...... . . ...... . ...... £6.50 

RM- 20 fo( 20 metres .......... . .. . .. .......... .. 
RM-40 for 40 metres ................ .. 
RM - 80 for 80 metres .......... ...... .. 
Accessories (opt iona l): 

...... £6.56 
..... £8.17 
... £10.06 

...... £11.44 

RSS- 2 resonator spring . .. .. £4.08 
<10-1 quick disconnect .............. .. ......... .. .. . . .. .... .. .... . .. £10.06 

Add carriage £2 .30 (Antenna) or 60p (accessories) 
THE VERY BEST FOR HF MOBILE 

HFANTENNAS 
DeSigned and manufactured in UK by WCltc.n 

Terrific Value! Terrific Performance! 

WESTERN DX- 5V 5-band vert ical. 10-80m £89.00 
WESTERN DX- 31 Rotary dipole. 10/ 1 5/20m .. ...... £46.00 
WESTERN DX- 32 2-ele beam. 10/ 15/20m ...... .. ........ .... £80.50 
WESTERN DX- 33 3-e le beam. 10/ 1 5/20m .. £121 .90 
WESTERN DX-34 4-ele beam. 10/ 15/20m .................. £161 .00 

Also available: CONVERSION KITS to upgrade DX-31 to 32 etc. 

BY 

TRAP DIPOLES ALSO AVAILABLE 

VHF/UHF ANTENNAS 

PANORAMA 
( 

" Modular" Series of VHF/ UHF and 10 m mobile antennas. Choose 
w hich and base com binations below: 
AV/ C58M/ 145 2m t w hip and coil .......... ...... .. ............. £7 .25 
ACU/433 70cm. Gain colinear .................... .. .... .. .. ....... . £6 .21 
AC10 Cen tre loaded 10/ 1 I m wh ip ................. .. ..... £6.84 
NEW! BB M iniature ba ll -joint base w ith 4m coax ....... £5.75 
MB Boot-lip base (no hole) w ith 4m coax ........ ..... .£5.29 
MM Magnetic mount with 4m coax ......................... .. .. .. £15 .18 

:::::: :: :: :: 
PVX Count erpoise for MLW (2 metres) .... ......... ................ £4.72 
FXU Count erpoise for M LW (70 centimetres) . .. ............. £5.06 

Carriage - add £1 .75 for up to 5 whips/bases 

Our Agents 
Southern: Ala n Paxton. G4B IZ. Southampton, Hants $ 

(0703) 582 182 
Scotland : Jim Henderson. GM4HKW. Falkirk (0324 ) 25559 
N. lreland: Les Lyske. G13CO F. Newtowna rds (0247)812449 

Opening hou rs: 
LOUTH: 9- 12: I -5pm Man-Fri. By appointment Sat. 9- 12. 
LEICESTER : may's Hi-Fi . Chu rchgate (Tel : 053358662). 

Man-Sat. 9 -6pm: closed Thurs. 
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THE RECEIVER FOR LF, MF & HF ..... 

* SALES * SERVICE * 
RADIO SHACK LTD. 

VISA 
Giro Account No. 5887 151 Telephone: 01-S24 7174 Cables: Radio Shack, NWS. 

Telex: 23718 

significance of the S/77R/ 8 and the two 12-pin sockets 
fitted to the back panel. Replies direct to Alan please at 16 
Ena Avenue, Neath, West Glamorgan SAIl 3AD. 

Eddystone 
Reader Tony Jover has drawn my attention to the 

Eddystone EB35 Mark 3 "Statesman", which does not 
have an internal aerial for use on the medium wave and 
can be used with a m.w.loop. My own second receiver, the 
EB36, is a variant of the original EB35 and I have found it 
to be remarkably free from overloading on the medium 
waves, even when used with a 60ft long wire. The EB35 is 
similar in appearance to the well-known EC 10, and details 
of the EB35 and others in the range are obtainable from 
the Eddystone main agents who are Sonic Sound Audio of 
Tottenham Court Road in London. 

Saudi Arabia 
An up-to-date picture of the high power m.w. transmit-

ters in Saudi Arabia comes from G4BHH. There are two 
sites, one at Qurayat (Q) and the other at Dhuba (D). 
Daytime means 0300 to 1600 and night-time means 

and 1400-2300, all in GMT. 
549kHz (Q) 2MW into a 6-element beam. Daytime. 
594kHz (D) 2MW into a 6-element beam. Daytime. 
900kHz (Q) 1MW into a 3-element beam. Night-time. 
1521kHz (D) 2MW into a 6-element beam. Night-time. 
The beam elements consist of 30ft triangular-section 

masts one quarter wavelength high and those at Qurayat 
(Q) are on a great circle heading that extends towards the 
UK. If you have not yet logged Saudi Arabia, try one of 
the above frequencies. 
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" I have difficulty in finding and tuning {nto stations on the 
short-wave bands," writes T. Ernest Hall, who is referring 
to his attempts to pick up the BBC World Service while 
travelling in France and Spain. 

This is not an unusual problem when tuning round the 
short waves on a general-coverage receiver. It occurs 
because a short-wave tuning scale displays a much larger 
portion of the frequency spectrum than a medium- or long-
wave scale. A receiver tuning from 6MHz to 22MHz 
covers 16 times the frequency range of the medium waves 
and inevitably stations are 16 times closer together. What 
can be done about it? 

Practical Wireless, November 1980 
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Baodspread 
Bandspread is one solution. The receiver has two scales; 

a main scale and a bandspread scale. The pointer on the 
main scale is set to a spot or mark for bandspreading and 
stations are then tuned in on the bandspread scale where 
they are spread out more and are easier to tune in and 
locate. This arrangement is used on some communications 
receivers but seldom on domestic-type sets. 

Another remedy is to have a separate scale for each 
short-wave broadcast band, so that stations are spread out 
like they are on the medium and long waves. The Grundig 
Satellit and similar receivers use this method, but it means 
a large number of scales and associated circuitry and con-
sequent expense. The snag with this method is that you 
cannot tune to out-of-band stations, but this should not 
bother the s.w.1. too much though it could be a disadvan-
tage to the DXer. 

My Vega 204 works partly on this principle. It has only 
a single pointer which travels over eight separate scales, 
one each for the 13m, 16m and 19m bands, one covering 
9·3MHz to 12·1MHz which includes the 25m and 31m 
bands, one covering 5MHz to 7·5MHz to include 41m 
and 49m and another tuning over 3MHz to 5MHz to 
cover the tropical bands. The remaining scales are for the 
medium and long waves. 

Digital Readout 
The best and most recent solution to the station location 

problem is digital readout. The frequency in kHz (MHz x 
1000) is shown on a digital clock-type display, and 
provided the receiver has a reasonable slow-motion drive 

then you can hardly go wrong. Rotate the tuning control 
until the frequency you want appears on the display. At 
the moment, digital display is only available on the more 
expensive receivers but it cannot be long until every set is 
equipped with this ultimate aid to easy tuning. 

Aerial Tuning Units 
"Can I use an aerial tuning unit (a.t.u.) with a receiver 

that has an aerial trimmer control?" asks Thomas Glen-
non of Cork. The function of the aerial trimmer is to com-
pensate for any loading that the aerial may place on the 
receiver. The a.t.u. will minimise aerial loading by 
matching the aerial to the receiver and consequently the 
aerial trimmer will then have little effect. Of the two, I 
much prefer the a.t.u. and it is worthwhile using one with a 
receiver that has an aerial trimmer as such a set-up may 
occasionally give a boost to a weak signal. 

It is always a good idea to experiment with different 
aerials along with an a.t.u., rather than speculate what 
might happen. You will not damage a receiver by joining 
an a.t.u. between the aerial and aerial socket. At worst it 
will make no difference; at best it will give a valuable boost 
to a weak signal. Details of how to make an a.t.u. ap-
peared in the Aerial Data Chart contained in the Novem-
ber 1979 edition of Practical Wireless, but they are 
available from advertisers in PW and other magazines. 

Volmet 
My comments about Volmet in the April issue brought 

an interesting reply from K. Todd of Kaiapoi in New 
Zealand who enclosed an article on the subject from an 

.. . TO COMPLETE'THE RANGE OF VHF & UHF 

UK IMPORTERS 
& DISTRIBUTORS 

stamps for details. 

RADIO SHACK LTD. -Giro Account No. 5887151 Telephone: 01-624 7174 Cables: Radio Shack, NW6. 
Telex: 23718 
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Ril.D10 il.ND 
REt rntON;.REPORT CONFIRMATION !:: · ... --.!.(t.,.Pl! 

" 
FREOUENCY 17, 775 test (3p":59 
OATE 28/6/80 
,,0«£« 0730 GMT 

\ I LI 
w. Hi ggins, 

we HAVE PLEASURE IN CONFIRMING ill 
YOUA RECEPTION \REPORT. _ 

---1irvvZ{01 !--0' 
1 5 , Russell Avenue 

l EL. : 470255 

LYj l ENG INEER 

OUBAL RADIO 6. COlOUR 
TELEV ISION 

I 
... . O. BOI( 1695 I 
OUBAI, 
UNITED ARAB EMIRATES 
TlX. 5605 BRCAST OB 

South c ourt, Aylesbu ry 

Bucks HP21 8NE 

U. K . 

A QSL Card confirming reception of a test transmis-
sion from Dubai Radio by reader W. Higgins of 

Aylesbury 

American magazine. A lot of confusion exists among 
DXers as a result of differences between the law in the 
USA and this country. In the UK it is illegal to even listen 
to anything other than broadcasting stations or amateurs, 
unless you have a licence and this is not normally issued to 
private individuals. As a result, information about point-
to-point, Volmet, etc. , cannot be included in this column. 
Very sorry but that is the position. Utility DXing is illegal 
in the UK! 

Readers' Letters 
" I heard the BBC World Service on approximately 

20460kHz in s.s.b. ," says G. R. Ellis from Aylesbury, 
who wonders if he was listening to some sort of freak 
transmission. You were probably listening to a feeder, 
which is a transmission to an overseas location for re-
broadcasting. It is not intended for direct reception by the 
public as it merely replaces the usuallandline between the 
studio and transmitter. 

" Have fi xed the old Rx up again and find things to be 
quite interesting s.w.I.-wise anyway," says N. C. Dove of 
Lockerbie in Scotland, who first started DXing in 1937. 
His receiver is a home-made ten valver which covers 
3·2MHz to 22MHz in nine switched bands. The station 
you heard on the 31m band was probably FEBA, the Far 
East Broadcasting Association which transmits religious 
programmes from the Seychelles. Listen for Pakistan 
during the afternoons on the 13m band (21 755kHz and 
21 486kHz) and the 16m band (17 910kHz) and during 
the evening on 2 1 485kHz and 17 760kHz. 

OX Heard 
A test transmission from Dubai was picked up on 

17 775kHz at 0730 by W. Higgins of Aylesbury, who was 
using his FRG-7 with Joystick System A plus Cambridge 
notch filter and home-brew noise limiter. A reception 
report brought a QSL card in less than three weeks. 

Reykjavik Radio is reported on approximately 
13 910kHz from 2210 until past 2330 on 29 June SIO 454 
by David Wyatt (Oswestry) using an AR88LF and loft 
aerial. Although not listed on the short waves, Icelandic 
Radio does use one of the Post Office transmitters on a 
part-time basis for broadcasting to fishermen. 

Trans World Radio Guam is reported by Alan 
Scholefield of South Shields, who picked it up on 
15 365kHz between 1430 and 1459 where it is on the air 
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on Fridays at the time of writing. Reception reports to 
TWR, PO Box 66, Agana, Guam 96910, USA. 

While trying to pick up Radio Australia on 9570kHz in 
the 31 m band with his Marconi A tal ant a, George E. Lee 
of Us sett picked up Port Moresby in Papua New Guinea 
instead, This station transmits on 9520kHz and 9570kHz 
with a power of IOkW and George wonders if any other 
P W reader has heard this rather rare D X. 

Very often when reading your letters, I sense the pioneer-
ing spirit and the excitement, which I share, when you 
report that bit of super DX. With that same enthusiasm, 
the true spirit of amateur . radio prevailed during the 
weekend of August 9 and 10 when many of my Sussex 
readers, equipped with their 2m gear, played their part 
with Raynet and joined the hunt on the South Downs for a 
missing child, which, thanks to all concerned, had a happy 
ending. 

Solar 
Both Cmdr Henry Hatfield, Sevenoaks, and Ted War-

iug, Bristol, were prevented by the recent bad weather 
from using their optical equipment as much as they would 
like. However, Ted managed to see the sun and count 86 
sunspots on July 21, 8 on August 1 and 5, and 40 on the 
11th and Henry, using his spectrohelioscope on the 9th, 
saw some activity developing on the eastern solar limb 
which may well have been responsible for the sudden large 
burst of radio noise (Fig. 1) which was recorded by Reg 
Taylor, Shillington, Henry and myself, at 151MHz, 
136MHz and 143MHz respectively, at 1250 on the 14th. 
Large individual bursts of noise were also recorded on July 
21, 27, 30 and August 12. 

• I • • .' I I I nn :-

... 

'., 

: -. 

Fig. 1: The author's recording of the burst of radio 
noise which occurred at 1250 on August 14 
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Three of the pictures received from Russian Television by the author on July 23 

Perseids Meteor Shower 
"Meteor scatter has been excellent since August 3, 

usually from 0800 to 1200 with long pings showing video 
for up to a minute at a time," writes John Branegan 
GM4IHJ, Saline, Fife. On the 9th and during the evening 
of the 11 th, near the peak of the Perseids, Mike Hearsey 
G8ATK, Farnham, heard brief pings of signals on 2m 
from amateur stations in F, LA, OE, OK, OY, OZ, SP 
and YU. It is well worth observing again when the earth 
passes through the Leonid meteor shower between 
November 15 and 19, with a predicted peak on the 17th. 

The 10 Metre Band 
Throughout the period July 21 to August 19, signals 

from the International Beacon Project stations were 
relatively sparse, except during sporadic-E events when 
signals from the two German beacons, DKOTE and 
DLOIGI and the Norwegian beacon LA5TEN, were 
prominent and often peaking 599. Under normal condi-
tions both Ted Waring and I periodically heard signals 
from the beacons in Cyprus 5B4CY, and occasionally the 
two in South Africa, ZS6DN and ZS6PW. George 
Grzebieniak RS41733, London, commented about the 
short skip conditions on July 26 when he heard s.s.b. 
signals from stations in EA, IS and ZS. 

Sporadic-E 
Strong signals from east-European f.m. broadcast sta-

tions were received between 65MHz and 73MHz during 
sporadic-E disturbances around 0800 on July 24 and 
August 4 and 12, at midday on July 22 and August 5, and 
around 1800 on August 10 and 11. The most intense of 
these events was on the 11 th, when I counted 30 such sta-
tions with only a dipole feeding my R216 receiver. George 
Grzebieniak also heard music around 71MHz on August 
5, and during the sporadic-E season users of the 4m 
amateur band and the "Iow band" commercial frequencies 
are often pestered by the strength of these signals. At 1809 
on the 10th, the disturbance briefly extended its influence 
into the 2m band and Mike Hearsey nearly completed a 
QSO with ISODSQ/ P and heard ISODKU/ P. 

Tropospheric 
The good conditions on 2m during the week July 21 to 

27 enabled John Cooper G8NGO, Cowfold, Sussex, to 
work 9 Fs (one of these, F6GQE/P, on the Spanish border 
was only using 3 watts), 2 ONs and 5 PAs on the 21st, a 
DD, 25 Fs and 2 ONs on the 22nd, and an F, 2 ONs and 
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5 PAs on the 23rd. On the 24th, he heard signals from the 
2m beacon in Angus, GB3ANG and worked 8 Fs, a GM 
and a P A. The signals from the Angus beacon proved to 
John that the opening was changing direction, because on 
the 26th he worked 2 EIs and a GJ and he finished in style 
on the 27th by working 2 EAs, 24 Fs, a GJ and a GU. 

During that week, George Grzebieniak heard 2m 
signals from Belgium, France, Holland and both northern 
and southern Ireland. Mike Hearsey also worked many 
French stations and several near the Spanish border dur-
ing that period, and on August 9 Mike worked 25 stations 
in the south-east of France, 2 EAs, and C 31 RN in An-
dorra. On the 10th Mike heard C3l VF in QSO with 
French and Spanish stations but could not get in. To date, 
while Mike has worked 106 QRA squares on 2m and has 
only 3 French squares left to work, John Cooper has con-
firmed 40 squares and 10 countries toward his RSGB 
award. 

Like the others on July 22 and 28, John Cleaton 
G4G HA, Wareham, worked many French stations on 2m, 
one (F I FJJ) on the French-Swiss border and another 
(F IDSQ) on the Spanish border. During the evening of 
August 9, John heard several EAs but although audible, 
they were not workable from his QTH. He also heard 
several contacts between EA and GW. 

During the brief spell of good conditions on August 19, 
Alan Baker G4GNX, Newhaven heard strong signals 
from a couple of GW mobiles in QSO on 2m f.m. simplex. 
Signals from the Cambridge repeater GB3PI, R6, were so 
strong, said Alan: "That they were overpowering the, 
almost local, Crawley repeater GB3BP. Strong signals 
were also heard in Sussex from the Leicester repeater 
GB3CF, RO. 

DXTV 
At 0721 on July 23, I watched a cartoon film on Chan-

nel RI , 49·75MHz, and at 1723 the prevailing sporadic-E 
disturbance produced a mixture of pictures on E2, 
48·25MHz and R I where pictures of Olympic swimming 
were fighting for predominance. Both Harold Brodribb, St 
Leonards-on-Sea, Sussex, and I saw the Olympic swimm-
ing on RI and R2, 59·25MHz, and at 1800 a clock show-
ing 2100, three hours ahead of GMT, appeared suggesting 
that the signals were coming from the Moscow area. This 
clock was followed by Russian news on both R I and R2. 

Around 0700 on the 24th I received a strong test card 
from MTU, Budapest, and a clock showing 0900, two 
hours ahead of GMT, followed by a YL announcer. 
Harold told me that at 1110 on the 22nd he received a 
brief test card from TV I-Sverige and at 1345 a news 
bulletin from Spain on E2. At 1400, RI was carrying the 
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large letters "POLSKA 80" and 10 minutes later, on E2, 
he saw a Spanish picture with a road sign "Barcelona", 
and later an advert showing a detergent, "Luzil", going 
into a washing machine and another about the fruit juice, 
"Fruco". While using his RL85 communications receiver 
to tune through Band I, Harold heard Spanish sound on 
E2, 53· 75MHz relaying the Olympics with Spanish com-
mentary overlaying the Russian announcements from the 
Moscow stadium. 

David Appleyard, Uppsala, Sweden, was using his 
equipment during the sporadic-E disturbance between 
1000 and 1400 on August 5 and writes: "It started with a 
brilliant test card from Budapest on R2. The same picture 
was visible on RI at half strength, with bursts of Griinten 
on E2. By 1050 the + PTT -SRG 1 test card plus classical 
music had appeared on E2 and was also coming in on E3 
next to the strong Budapest signal on R2." Around 1400 
both Harold Brodribb and I watched a mixture of pictures 
on RI, with the Russian stations becoming predominant 
as Harold said in his letter: "At times male announcers 
were seen with brief captions of their names in Russian 
letters." 

Another of our keen TV DXers is T. Ampi, London, 
who tells me that he has, and I think wisely, invested in 
good equipment for his interests. For Band 11 reception he 
uses a National Panasonic DR49, and he has a 
Nordmende Colorsonic 2400, SK3 series, for television. 
"The beauty of this set," writes T. Ampi, "is that it picks 
up very weak signals and it has scanning facilities up to 99 
channels (including satellite reception) which helps a lot 
for DXing. Secondly it has memories from 24 channels so 
if I find a weak signal I put it in the memory and then, at 
least for a week or two, I try it often." In addition to his 
three Fuba aerials, one for each band, he has pre-
amplifiers installed as required and a JVC 3660EK video 
recorder from which he gets very good replay results. 

During the 1980 sporadic-E season he has received 
most European test cards on v.hJ., and since February 
has seen u.hJ TV signals from Belgium, Germany and 
Holland. 

At 1736 on August 11 I watched part of a film about 
the Olympic opening ceremony on RI with the bear 
"Mischa" very much to the fore. Around 1700 on the 
18th, I received a strong test card on E2, made up of small 
graduated squares, mixing with a test card from RTP, Por-
tugal and a caption from Spain which was headed, R TVE 
Control Central. Just as the disturbance was fading away I 
saw the R TP clock followed by a YL announcer. 

Electronic Mail Order Ltd. sent me their gen sheet on 
the pre-amplifiers which they supply for Bands I, 11 and V, 
designed with the f.m. and TV DXer in mind. Details 
available from the firm's office at 62 Bridge Street, 
Ramsbottom, Bury, Lancs. 

"All my receiving equipment has been working over-
time during the past few weeks," writes Andrew Rogers, 
Bristol, on August 14. "I had a small party at my house 
and one of my friends turned on the TV. Wondering what 
the small stickers on the push-buttons meant, he shunned 
BBC 1 and .ITV and pressed RI. I had left the upconverter 
plugged in and to his surprise, he was greeted with the cap-
tion "TB CCCP!" Reception continued all evening and 
quite spoilt the party." I like that story Andrew, I bet your 
friends are now envious of you and your TV gear. On July 
21 Andrew received TVE all evening on E2 and TV 
CCCP on RI, test card from RAI, Italy on lA, 
53·75MHz, during the afternoon of the 22nd and again 
between 0950 and 1100 on the 23rd. An extract from 
Andrew's log for August shows that he received pictures 
from Italy and Spain on the 7th and 11th and CST, 
Czechoslovakia and TVP, Poland, on the 11th. 
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News Items 
David Thorpe G4FKI, I1ford, has prepared an exten-

sive list of amateurs who are active on the 4m band, and 
by what I have seen it is well worth the 30p he is asking for 
the document, to cover printing and postage costs. 
Readers interested should write to G4FKI, QTHR. David 
is active himself on 4m, all modes. 

Congratulations to Sue Houlihan, who along with 
several other students of the Brighton & District Radio 
Society's RAE class, passed the exam and is now working 
on her Morse. Sue was out with husband John, G4BLJ, 
when about 30 members of West Sussex Raynet reported 
for duty, at the request of the Police, to assist in the hunt 
for a missing child, code name Operation Elizabeth, on the 
Sussex downs during the weekend of August 9 and 10. 
Between two and four Raynet members with their portable 
sets accompanied each search party, and their control sta-
tion, supplied by RSGB Council member, Robin Bellerby 
G3ZYE, Hove (also among the searchers), was in a prom-
inent position with an FT-221R feeding a 6-e1ement 2m 
quad mounted on a 40ft pump-up mast. At the end of the 
operation Raynet were congratulated and thanked by a 
senior police officer. 

Alan Baker has fitted a 3SK59 MOSFET to the receiver 
front-end of his FT-221 and is pleased with the results. 
Alan, who repairs these sets, has had a lot of experience 
with them and has incorporated a variety of mods to suit 
his own requirements. 

Can anyone help Herb Bartlett G5QA, QTHR, with a 
g·5MHz to 7MHz coil-pack for an HRO receiver. 

Congratulations to George Grzebieniak who through 
sheer hard listening has received the RSGB 432MHz 
listeners' award and to Arthur White, Grantham, on pass-
ing the RAE with credits in both papers. 

SLIM JIM for 28MHz 
continued from page 47 

75 90· 75 IWA0689! 

Max Max 

Fig. 2: Approximate vertical radiation pattern when 
the centre point of the radiating section is 'A/2 above 
ground of good conductivity, and the aerial is situated 

in very clear surroundings 

there is usually sufficient polarisation twist during long-
range propagation to effect good transmission and recep-
tion to and from stations using horizontally polarised 
aerials. 

One final note, make sure that the feed point is fully 
protected from rain water. A small plastics box could be 
used for this, with the element wires passing right through 
from top to bottom. A couple of coats of paint or varnish 
should be applied to the support mast and element 
spreaders. • 

Practical WireLess, November 1980 

www.americanradiohistory.com



mllCROWAVE mODULES lTD 
HAVE YOU BEEN CONVERTED? 

Our w ide range of high qual ity VHF & UHF frequency converters and prea mplifiers wi ll expand your existi ng equipment (YAESU FRG7, TRIO R1000, 
etc.), to provide coverage of the ever-popular VHF & UHF bands, at the least expense possible. No modifica tions to your equipment are necessa ry. Just 
pu t one of ou r converters in place of your existing aerial connection, connect a suitable aerial, a 12 volt DC supply - and that's all there is to it! ! 
DO YOURSELF AND YOUR RECEIVER A JUSTICE, BUY ONE OF OUR TOP QUALITY PRODUCTS - AND SEE WHAT YOU 'VE BEEN 

2 METRE DOWN 
TO 10 METRE 
CONVERTER 
Gain : 3ad8 typ. 
Noise figure: 2.5d8 
Image rejection: 65d8 typ. 
Our ·'o ld fai thfur · w ill give you a 
2 metre facili ty. immediately. 

JUST £24,90 inc. VAT 
(p ' p 6 5pJ 

Thispreamplifier 
IS iHI essentia l .. ddilion for the 
Gain: 15dB {'I'D 
Noise l igUl e: 1 ,3dB max. 
This unil is designed 10 be left in the aeriill load at all 
t;nH!S. and will accept a IhlOU9h power 01 l QOwatts 

£29.90 inc. VAT (p . p 65pJ 

This NEW 
tains a termina l unit and iI 
rnicroprocessor control led 
TV inleriace, and rCClu lres 
only an aud io input from '(our FRG7. TRI O A l 000. or 
similill. ilnd iI 12 11011 DC supplv. 10 enable iI live displav of 
off-il;' " RnY and ASCII signals on iI domestic UHF 

standard TV set. 

• Complete terminal un iVTV 
inte rface 

* Automatic speed sensing 
* Microprocessor controlled 
* Will accepl RnY and amateur 

standa rd ASCII 

ALL THIS FOR 
JUST£169 

inc. VAT 
(p +p £ 1.75J 

MMC 70/28 MMA 28 I MMC 28/144 !MMC'432/28-S . , 

4 METRE 
DOWN 

10 METRE 
LOW NOISE 
PREAMPLlFIER 

10METRE 
DOWN 
TO 2 METRE 
CONVERTER 
For those of you 

70CMDOWN .... -_ ... .. . , 

TO 10 METRE - f. · ";: . 
CONVERTER .. ... , 
(with dual range coverage) 

TO 10 METRE 
CONVERTER 
Gain: 3ad8 typ. 
Noise figure: 2. 5d8 max. 

Now lha l I ho winter months are nearing. and HF 
conditions will be beller, hot up the periormance 01 
yOur 10 metro receiver wi th this low-noise prearnp. 
Ga in: 20dB typ 

with an e)( ist ing 2 metre receiver, here 
is a simple means of listening to the 
1 a metre band. 
Gain : 15d8 typ. 

This 70cm converter covers 43 2-434 MHz and 434-43 6 ' 
MHz in two switChed ranges. both for an IF output of 2S-30 
M Hz. This l acil ity allows sa tellite and repeater coverage as 
well as the usual si mplex mode 
Gain : JadB typ. Noise ligUle: 3 .OdB max. 
Also available wi th an IF 01 144-146 M Hz - (MMC 
4321/44 -SJ. Image rejection: 65d8 typ. Noise figure : I .SdS max Noise figure: 1.8d8 max. 

JUST £24.90 inc VAT 
(p '.p 65pJ 

£14.63 inc. VAT 
(p +p 65pJ 

£24.90 inc. VAT 
(p +p 65pJ 

£29.90 inc. VAT 
(p + p 65pJ 

BARCLAYCARD AND A CCESS WELCOME M I CROW' A\ lE MODULES Your orders and enquiries will be dea lt 
J--J\ V With both effiCiently and courteously by 

BROOKFIELD DRIVE AINTREE LIVERPOOL L9 7AN ENGLAND our experienced sa les dept. 
" ' M onday- Fnday, 9 -12.30 , 1-4 .30 pm . 

Telephone: 051 -523 401 1 Telex 628608MICROG 
Callers are welcome, please telephone first. 

• • • . . . 
j ·r J F'O '-',9-' 8' c '::I Cl · ,_ , =m= Continental Speclalties Corporation 100 MHZ Frequency Counter 

__ • .I "'- ... JP 

HZ TO 
IOOMHZ 
TOMORROW'S TOOLS TODAY 
CONTINENTAL SPEClALTIE S CORPORATION 

1:51: 
C,S.C. (UK) Limited Dept, 6D 
Unit 1, Shire Hill Industrial Estate, 
Saffron Walden, Essex . CB11 3AG 
Telephone : Saffron Walden (0799) 21682 
Telex: 817477 

Practical Wireless, November 1980 

Instant f requency in di ca t ion from 5H z to 1 OOM Hz; no range se lec tion problems ; a 
brill iant 8 -d igit LED display; mains or battery operation ; an accu racy of 4 parts per 
million ±1 count ; and totally automatic operation - all th is f o r only £77 .55 * with 
CSC's new Max -1 00 freqency coun ter . 

Just take a look at our spec . Where else could you f ind anyth ing si m i lar at the pri ce ? 
" Freq uency range 5H z - 100 M Hz " Input im pedance 1 M shu nted by 10pF " Sensi tiv ity 
30mV f rom 1 KHz up to 50MHz; 120mV r .m .s, over full frequency range "Timebase 
accuracy ±4 parts in 106 (from 5 to 4 5° C) ' Max imum agi ng ra te 10 parts in 106 per 
yea r " Over-f requency ind icat ion • Low-bat tery -pow er alarm " Operat es from dry or 
rechargeable cel l s, an ex ternal 7 .5 to 10VDC suppl y, o r a ca r battery (vi a an adaptor) 
" Dim ensions: 45 x 187 x 143mm ' Options : 12V adaptor; battery el im inator ; d . 
ant enna, low-l oss r .f . t ap, carryi ng case. 

F i ll in th e coupo n f o r fu rth er detai ls ... · p r lce exc ludes pos t , packing anu VAT rc----- - --------------, C.S.C. IU KI Ltd."Dept. 60 Unit t , Shire Hill Industr ial Estate, Sa ffron Walden, Essex . CB t t 3AG . 

I COUN T ER U n " " roci, ;ne P& P 15":, VA T £90 .91 I 
I ______ _ _ 

I Atk1ress - - - -. _ .. - - - - I -- --- -.. -- -_. _._-- -. 
I I' t!nc tust.! chequ e/ P .a . tor (. 

A m er Ica n Ex p ress CJrd no .. _ _ _ ________ __ _ ___ _ exp o d a l e 
____ . __ __ or ei eb l{ m y Ba rclav ca rd / Acc essl 

I FOR I MME D I A T E AC TI ON The C.S .C . 24 I 'ou r . 5 dilV <1 week serv'ce . I F t), FRE E D I 
T el!-?p l lOne (0 799 ) 21682lJnd us you r Barc lc1yCLlrd . Access , A merican 

I Exprt!ss num ue r iJ nd your on!!:r w il l hl: In th e pust I rn rned IJ tl! l y . t ic k b o)( J '-'--------------------
87 
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NOMO&RAPH 
CHART 

Gives you instant foolproof 
selection of component values for 

all the common timers. 

/ 
/' 

A comprehensive burglar alarm 
system for you r home. 

lAMES TIMER 
For timing moves in scrabble and 

other common board games. 

PRACTICAL 

ELECTRDNICB 
NOVEMBER ISSUE 65p 

ON SALE FRIDAY OCTOBER 10 

VALVES EY51 Q.95 PD5DD/51D UAF41 120 5B1155M :SF11 1.60 
EYBl 0.&5 4.30 JBFBD 0.70 11 .50 'SF I4 1.15 
EYB6/B7 0.80 PFLIDD 1.10 JBFB9 0.70 5B115BM Sf1S \.30. ' 

Al0S5 1.40 ECH41 120 EYB8 0.&6 2.80 JBll 1.25 1.80 6F17 1.1 5 
Al193 1.10 ECHBl 0.70 EIBO 0.70 PL3S 125 UBL1 1 1.75 5R4GY f.ili 0.75 
A1900 9.20 ECHB4 0.10 EIBl 0.70 HBl 0.85 UCCB4 0.85 5U4G 0.75 1.75 
ARB 0.75 ECLBO 0.70 GY5D l 1.30 PlBl 0.70 UCCB5 0.70 '5V4G 0.75 ;6F33 10.50 
ARP3 0.70 ECLBl 0.75 G131 1.05 PLB3 0.60 UCFSO 1.30 5Y3GT 0.80 ;SGAS 0.90 
ATP4 0.80 EClS3 1.40 G133 420 PlS4 0.95 UCHBl 0.15 5Z3 1.50 iSGHBA 0.95 
Bl1H 3.90 ECLS5 0.80 G134 2.30 PL504 1.45 UCLBl 0.95 514G 0.15 !6H6 1.60 
CY31 1.40 EClS6 0.90 G137 3.90 PL5DS 1.95 UF41 12 5 514GT 1.05 ,BJ4 1.35 
DAF9S 0.10 EF31A 1.50 Kl6S &.30 PL5D9 2.90 UFBD 0.95 6/30l1 0.90 BJ4WA 2.00 
DET11 21.8F EF39 125 920· PL51 9 3.20 UFB5 0.95 SAB7 0.70 BJ5 2.30 
DF9S 0.10 EF4D 125 KlB8 1.95 PLBDl 3.20 UL4 1 1.50 6AC7 1.15 BJ5GT o.sO 
DK96 120 EF41 1.30 lUO· PY33 0.10 ULB4 0.95 SAG5 0.80 BJ6 0.65 
DH76 0.15 EF80 0.85 MH4 2.50 PYBD 0.10 UMBO 0.90 SAHS 1.15 BJSW 0.90 
DL91 0.80 EFB3 1.15 MLS 2.50 PYB1 /800 UM84 0.70 ' SAK5 0.85 6J7 'Lio 
DYBS/Bl 0.85 EFB5 0.60 N7B 9.90 0.10 UYSl 0.10 SAK8 0.80 BJESC 2.95 
DY801 0.85 EF8S 0.15 DAl 0.10 PY81 0.85 UYB5 US SAL5 0.80 SK7 0.80 
E551 1420 EF91 1.50 DBl 0.10 PY83 0.80 VR105/30 SAL5W 0.85 SK1G 0.50 
EBBCC 1.80 EF91 2.90 PABC80 0.60 PYBB 0.85 125' SAM5 420 SK8G 0.65 
EBBW Ol EF95 0.85 PC85 0.15 PY500 1.10 VR150/30 SAMS 1.50 SLSM 2.80 

3.10 EF9S 0.80 PCBS 0.95 PYB0 9 6.45 1.35 SAN8A 1.50 SLSG 2.50 
E91CC 120 EF183 0.80 PC88 0.95 PY801 0.80 XSS 0.95 SA04 3.40 SLSGC 2.10 
E180CC 2.10 EF1 B4 0.10 XS1M 1.70 SA05 1.00 SlSGT 125 
E180F &.30 EFB04 4.95 VAT. INCLUDED XR1 ·S400A SA05W 1.10 SllG 0.85 
E181CC 4.95 EF811 0.15 82.90 SASS 1.15 S1l8 0.10 
EA7S 225 EFLI00 1.85 1759 9.00 SATS 0.90 SLOS 2.95 
EABCBO 0.80 EH90 0.85 PC9DO 1.16 "OVD3/1D Z749 0.15 SAU6 0.60 SLOI0 0.70 
EB91 0.80 EL31 1.10 PCCB4 0.50 2.85 IBOOU 3.45 SAVS 0.85 SQ1G 1.30 
EBC33 1.15 EL34 1.80 PCCB9 0.86 00V03/10A Z80lU 3.15 SAX4GT 1.30 SSA7 1.00 
EBC90 0.90 2.90 PCC1B9 1.D6 14.40 1803U 3.95 SAX5GT 1.30 SSG7 1.1 5 
EBF80 0.80 EL37 4.40 PCFBO 0.10 00V03/15A Z900T 2.45 SB8G 0.40 SSJI 1.05 
EBF8 3 0.80 EL3B 4.80 PCFBl 0.70 2120 lA3 US SBAS 0.55 SSKl 0.95 
EBFB9 0.10 H41 1.40 PCFB4 0.15 00VOS/40A IL4 0.50 SBES 0.60 SS17GT 0.85 
EC51 0.85 ELBl 0.95 PCFBS 1.50 16.1 0 lR5 0.80 SBGSG 1.&0 SSNIGT 0.80 
EC91 3.40 EL81 0.10 PCF87 0.50 OV03·11 lS4 0.45 S8.lS 1.30 SSRI 1.10 
EC91 0.85 ELB4 0.80 PCFI00 1.60 4.20 lS5 0.45 SB07A US SSOI 0.95 
ECCBl 0.85 ELBS 0.95 PCFI011.&5 SC1 /4004.50 114 0.45 SBRI 4.40 SVSG 1.50 
ECCBl 0.80 EL90 1.00 PCFBOO 0.50 SC1 /600 4.50 lU4 0.80 SBWS 5.20 SVSGT 0.95 
ECC83 0.15 ELSl 420 PCFBO l 1.75 SPSl 1.80 lXlB 1.40 SBWI 0.90 SX4 0.15 
ECC84 0.80 ELS5 0.80 PCF601 0.85 nz l 16.50 1011 0.90 SC4 0.50 SX4WA 2.10 
ECC85 0.80 EL504 1.70 PCFB05 2.45 U15 1.15 lK15 11.90 SCS 0.55 SX5GT 0.65 
ECCBS 1.40 EL50S 2.70 PCFBOS 120 U1S 1.15 l Xl 1.15 SCHS 820 SYSG 0.90 
ECCBB 0.80 ELBOl 1.10 PCFBOB 2.05 Ul 1 1.15 3A4 0.70 SCLS 1.70 S14 0.70 
ECC1BS 0.95 HB11 8.20 PCHI00 1.35 U1Sl 0.85 30S 0.50 SCY5 1.16 IBI 1.16 
ECC804 0.90 ELB l l 9.90 PClBl 0.15 U191 0.10 3011 23.00 SOS 0.70 IY4 1.00 
ECF80 0.15 EM31 1.&0 PCL81 0.S5 U301 0.65 3E1S 10.00 SEAB 320 SOl 0.10 
ECFBl 0.&5 EMBO 0.85 PCLB4 0.90C U600 11.50 3S4 0.60 6F6 1.80 S06 2.90 
ECF801 1.06 EMBl 0.85 PCLB6 1.05 UBOl 0.90 5B/154M 6F6GB 1.10 10Cl 0.85 
ECH34 2.25 EMB4 0.85 PCLB05/B5 UBC41 120 14.00 6FI 2.80 10F 1B 0.10 
ECH35 1.10 EMBI 1.15 125 IIABCBO 0.15 6FBG US 10P13 120 

POSTAGE: [H3 30p. [H5 40p. [5-[10 45p. [10·[15 ·SPEC1AlQUAl1TY 
GOp. OV!!I £15Iree. minimum order £1 . COLOMOR 1101353/ 
A lot of these va lves are VALVES AND London 

(ELECTRONICS) LTD. Imported and prices TRANSISTORS 170 Goldhawk Rd., London W.12 vary fo r each delivery. 
so we reserve the right Telephone enqui ri es Tel. 01·743 0899 
to 'change prices for for valvel, trans ll- Open Monday to Friday 9-12.30. tors , etc .; retail 
new stock when un- 149 3934. trade and 1.30-5.30 p.m. Saturdays 9-12.45. avoidable. export 7430899. 

COMMUNICATIONS RECEIVERS part of Navy CAS equipment 
made by Murphy Radio 5 band RX covers 60 to 550Kc two bands 
and 1.5Mc/s to 30Mc/s three bands. The Rx uses a total of 13 B7g 
va lves as two RF stages, Sep l.O. 3x IF stages at BOOKc Det, Noise 
Lim, 2x AF stages, BFO, Crystal Cal at BOO Kc. the O/ P stage 
matches to 100 ohm phones and a 600 ohm 2 watt speaker line. 
Controls main tune. band se l. RF gain. LF gain, Phone gain. AGC 
on/ off. Selectivity at B. 3 , 1 Kc and 200c/ s the 1 Kc position uses a 
bandpass crystal filter, the 200c/ s uses crysta l plus Audio filter, BFO 
this swt selects upper or lower beat or tune also selects BOOKc 
crystal ca l, there are two O/P jacks for phones and one for speaker 
on front panel, provision for 75 ohm Ae I!P or long wire. Complete in 
steel case size 13 x 14" front 14" deep these Rx req ext power 
suppl ies of 250v HT and 150v Stab total load 100Ma 6.3v AC at 4 
amps. There is room inside the case to build internal P.U. supplied 
Tested with copy of Circu it and 40 page handbook. more details on 
request. £115. VIDEO RECORDERS Philips type LDL 100 por-
table monochrome 625 line recorder reel to reel t" tape 75 ohm I!P 
Iv sig .4v sync 75 ohm O/ P ext size 42 x 34 x 20 cm weight 12Kg 
we also have a few / 2 models these are table case version , both 
240v 50c I! P these are supplied in good cond with BO page hand-
book untested. fuller spec on request. £185. ARMY RADIO sta-
tion 12B sma ll low power T/ Rx covers 2 to BMc/ s tunable Rx with 
crystal controlled Tx normally operates from dry batteries 135v and 
1.5v supplied with haversack, battery holder, morse key, aerial w ire. 
headphones and circ. £25. MAINS INVERTORS small 12v DC 
I!P 240v O/ P at 20 wa tts square wave at 50c/s in case size 
6t x4t x 3" stab f req from UJT. okay for Soldering irons or AC/ DC 
razors with rect O/ P tested £15. PANEL VARIAC small type 
200/ 250v O/ P 0 to 240 at 700Ma max ex new equip with knob 
£9.50. 

Above prices include Postage and VAT goods ex equipment unless 
stated new, 2 x lOp stamps for list 25/1. 

A. H. SUPPLIES 
122, Handsworth Road, Sheffield S9 4AE. 

Phone 444278 (0742) 
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Master Electronics 
the new Practical way. 

'I 
11 

I' 

SEEING 
AND I _ ... \ 

Conquer the 'Chip' -Easy-last-Exciting! 
AND MASTER ALL THE NEW TECHNIQUES 
IN MODERN ELECTRONICS. 

• Build an Oscilloscope. 
• Carry out over 40 full experiments 

including work on Digital Electronic 
Circuits. 

• Recognition of Electronic Components. 
• Understand and draw Circuit Diagrams. 
• Experience with handling Solid State Circuits 

and "Chips". 
• Testing and Servicing of Radio, T . V., Hi-Fi 

and all types of modern computerised 
equipment. 

r---Colou;:-Brochure - --------

I F BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL 11 I R 4 Cleveland Road, Jersey, Channel Islands. 
I E Name..... .. .... . . . ...... .. ... . ...... . .. .... ................. . . ..... .. I I Address. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
I E ::::::::: :::::: ::::::::::::::::: :::::::::::::::: :::::::: ::::::::::: ::: I L ___________________________________ 
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@fB/L' Freepost E • FREEPOST ON ORDERS eACCESS 
Birmingham • VAT INCLUSIVE PRICES eVISA 

eCASH B19 1BR • ADD 30p P&P eCHEQUE ELECTRONICS 021· 233·2400 • 24 HR PHONE ANSWERING SERVICE 
All PRICES IN PENCE EACH UNLESS OTHERWISE STATED 

C·MOS LINEAR SEMICONDUCTORS 
.... " I,' ", CAJ046 .. 1"'9101 , 8C182L " 11] I;; CAJ080E " ''''''001 , 8Cl8' " " ''"' ... Er C",]1]O£ 99 , BC18o'L " ,.U.;{)4" \ C"J1oIO£ ., ,.""" , 8C21:1 
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J. BIRKETT 
(Partners: J. H. Birkett. J. L. BirketO 

Radio Component Suppliers 
25 The Strait, Lincoln. LN2 1JF 

Telephone: 20767 

UHF POWER AMPLIFIER MODULE 50 mW Input 2.5 Watt Out 13 Volt 420 To 480 MHz 
50 ohm Type BGY 22C • £12.S0. 

To BO MHz. 40 Watts. 2B Volt 
with data ., £3. 
BLY 55175 MHz4 Watt 13 Volt with data" £2.50. 
BLY 97 24 Volt 175 MHz 4 Watt with data " £3. 
BFR 64 470 MHz 13 Volt 3 Watt with data "' £4. 
UNMARKED GOOD 2N 3866 VHF TRANSISTORS at 3 for 7Sp. 
H .P. HOT CARRIER DIODES 5800·2800 . 40p each. 
R.F. SIGNAL TRANSISTORS 2N 918 . 2Sp,2N 5 179.2N 5180 Both SOp. 
EDDYSTONE TRANSMITTING VARIABLE 30 . 30pf 160pfl. £2.20 . 
VHF-UHF STRIPLlNE FET 2N 4417 with data ,. £2.20. 
VHF R.F. CHOKES Wire ended 10 U.H .. 30 U.H .. 330 U.H., All 7p ea. 
BUTTERflY PRE-SETVARIABLES 25 , 25pt- SOp. 38 , 38pf . 60p. 
2 GHz STRIPLlNE NPN TRANSISTORS ·.t £1 each. 
S GHz STRIPlINE NPN LOW NOISE TRANSISTORS . , £3 each. 

for lOp. 
VHF FETS SF 256C 4 for 75p, E304 30p. 4 for £1. 
WIRE ENDED VHF AERIAL SWITCHING PIN DIODES with data at40p each. 
STRIPlINE TRANSISTORS NPN BF 362. PNP BF 679 Both at 2Sp. 
X BANDGUNN DIODES w ith data • £1.65. 
X BAND TUNING VARACTOR DIODES 1 To 2 pf or 2 To 4pf. Both £1 .65. 
MINIATURE CERAMIC TRIMMERS 2.5 To 6pf. 3 To 10pf 4.7 To 20pf. 6 To 35f. 10 To 

Direct Drive. Spf a 75p, 10pf . · 75p, 125 + 125pf :c SOp, 
100 , 200pf .• 60p. 250 ' 250pf 1500pf) • 85p, 10+ 1 0 + 1 Opf . 75p. 
3/ 16" COIL FORMERS w ith core at 6 for 25p. 
SUB,MINIATURE CERAMIC TUBULAR TRIMMERS 0.5pfTo 3pf - lSp. 
MURATA 4S5 KHz FILTERS . 50p each. 
MINIATURE 10pl AIRSPACED TRIMMERS at 20p each. 
SOLDER,IN FEED THRU·. 6.Bpf. 27pf. 300pf. 1000pf AlI20pdoz. 
ERIE RED CAP MINIATURE DISCS .O luf 100v.w. at 5p each. 
ELECTROLYTIC CAPACITORS 1500uf 63v.w. Size Approx. 3"x 1" ",·3 for £1. 
20 ASSORTED BRANDED 250 mWZENERS for60p. 
9 VOLT ITRON 9 DIGIT SEVEN SEGMENT DISPLAY Type FG95A. £1.80. 
TRANSFORMERS 240 Volt Inpul. Type 1. 24 Vo lt Tapped at 14 Volt 1 Amp ... £1.30 {P&P 
25pJ. Type 2. 30-0-30 Volt 500 mA . £1.30 (P&P 25p). Type 9.12 Vo lt 1 Amp .. £1.S0 {P&P 
25pl. 
HOUSE CODED TTL 7400.7410. 74 LOO. 7453. 7430 All at 6 for SOp. 

: 
GOp. 
S To 12 Volt MINIATURE RELAYS 5 Amp speo Contacts ... SOp. 
WIRE ENDED HFTO VHF PIN SWITCHING DIODES untested 25 for £1 .S0. 

Please add 20p for post and packing on U.K. orders under £2. Overseas postage charged at 
cost. 

PRO.GRESSIVE RADIO 
ALL ORDERS DESPATCHED BY RETURN POST 

SEMICONDUCTORS. 2N5062 1100V BOOmAI SCR lap. BX504 opto isolato, ZIip. CA3t30 
95p. TBA800 SOp. Tag4443 SCR 45p. Texas R 1 038 power trans. 5Op. TDA 1151 25p. 
SWITCHES. Min. toggles. SPST Bx 5x 7mm 42p. DPDT 8x7x7mm 55p. DPOT cloff 
12 x l 1 x 9mm 77p. HEAVY DUTY· OPDT 240VAC 10 Amp 31p. PUSH TYPE. push on 16x6mm 
lSp, push to break version 17p. 16 pin D.I.l. switch 4Op. 
DISPLAYS. 4 digit LED clock displays with message centre. 0.6" figures. corn. cath. with data 
£3.25p. NSA 1198 8t digit mUltiplexed displays, corn. cath. with data sheet £l.46p. SPECIAL 
OFFER TIL209 Red LED·s 10 for 75p .. 
LINEAR I.C."s. LM300 40p, LM301 55p. LM30B £1.30. LM324 £1.00, LM388 95p, LM358 
50p. LM386 90p, LM3900 SOp. LM3909 75p, CA1310 £1 .70, CA301B £1.00. CA3028 
£1 .30. CA3035 £2.20, CA3046 8Sp, CA3098 95p, CA3 130 9Sp, CA3140 37p, MC1303 
£1.40, MC 1312 £1 .60. MC1330 £1.40, MC145B 4Op, NE550 £1.00. NE544 £1 .40. NE565 
£1 .70, NE566 £1 .70, TAA550 4Op, TAA62 1 £2.20, TBA64 1 £1.30, NE556 SOp. 
GPO TELEPHONE DIALS £1.00 (new). JACKSONS C804 50pfvar. capacitors SOp each. 
TOOLS. 5 piece precision screwdriver sets, individual handles only 1:1.01 set. 
JUMPER TEST LEAD SETS. 10 pairs of leads with insulated crocs each end BOp. 
40KHZ TRANSDUCERS, RX/TJ( £3.50 pair. 
STC BREAK GLASS FIRE ALARM UNITS, new with mounting box £1.5Op. 
MINIATURE SOLID STATE BUZZERS. 33x17 x 15mm. output at 3 feet 7Odb., 15ma drain, 
voltage range 4-15vdc 75p. Loud buuers (mechanical) 6 volts 55p, 12 volt 65p. 
Cash with order please, official orders welcome from schools etc., please add 30p 
postage and packing. VA T inclusive. SAE for latest illustrated stock list. 

31, CHEAPSIDE LIVERPOOL L2 2DY 

PRACTICAL WI RELESS T.V. SOUND TUNER 
(Nov. 15 article by A. C. Alnllle) COpy of orlgln,/lftlcl • .uPpIlK on •• ' 

IF Sub-Assembly (G8) £7·82. P&P 85p. 
Mullard ELCl 043 V'cap UHF Tuner £6·33. P&P 40p. 
3-way Station Control Unit £1·38. P&P 30p. 
6-way Station Control Unit (Special Offer) £1·15. P&P 
35p. 
Power Supply Prtd Circuit Board £1·15. P&P 35p. 
Res, Caps, Semiconds, etc. for above £6·67. P&P 45p. 
Mains Transformer for above £3.80. P&P 35p. 
P&P all items £ 1.00. 
(Price of goods and P&P includes 15% VA T) 

Callers welcome at shop premises. 
MANOR SUPPLIES 

172 WEST END LANEI LONDON NW6 
(Near W. Hampstead Tube Stn.) Tel. 01-794 8761 
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PCB'S FOR PRACTICAL WIRELESS PROJECTS 
Jan. BD. Nimbus Radio Control Encoder WR061 Price £2.2B 30 pence p&p. 
Jan. BD. Nimbus Radio Control Rec. WR064 Price £2.92 30 pence p&p. 
Jan. BD. A.F. Speech Processor WR06B Price £2.2B 30 pence p&p. 
Jan. BD. Wide Band Pre Amp. WR067 Price £0.70 30 pence p&p. 
Jan. BD. Nimbus Radio Control T.X. WR062 Price £2.26 30 pence p&p. 
April BD Signal Generator WR070 Price £2.71 30 pence p&p. 
April BD. P.w. Nimbus Relay WR075 Price £0.55 30 pence p&p. 
April BD. PW Nimbus Modulator WR074 Price £0.70 30 pence p&p. 
April BD. Nimbus Transceiver WR073 Price £5.30 30 pence p&p. 
May 80. Hundred Second Photo Timer WR078 Price £2.48 30 pence p&p. 
June 80. Audio limiter Main Board WK076 Price £2.00 30 pence p&p. 
June 80. Audio limiter WK077 Price £1.15 30 pence p&p. 
June 80. Audio limiter RF Input Board WR079 Price £1 .30 30 pence p&p. 
June 80. VHF/UHF Repeater Timer Main WR080 Price £1.90 30 pence p&p. 
June 80 P.w. Nimbus Base 

Station Adpt. WR083 Price £2.60 30 pence p&p. 
June 80. Acoustic Flash Trigger WRK84 Price £1.25 30 pence p&p. 
Aug. 80 Model Railway Controller WR085 Price £2. 17 30 pence p&p. 
Se pt. 80 Transceiver Power Unit WR095 Price £0.62 30 pence p&p. 
Sept. 80 P.w. Nimbus Tonedurst/ 

Timer Module WR096 Price £1 .85 30 pence p&p. 
Sept. 80 Beginners 2m Converter WAD634 Price £1 .08 30 pence p&p. 
Sept. 80 P.w. Tamar Board 1 WR086 Price £0.80 30 pence p&p. 
Sept. 80 P.w. Tamar Board 2 WR087 Price £1. 50 30 pence p&p. 
Sept . 80 P.w. Tamar Board 3 WR088 Price £1.71 30 pence p&p. 
Sept. 80 P.w. Tamar Board 4 WR089 Price £1.71 30 pence p&p. 
Oct. 80 P.w. lamar Board 5 WR090 Price £3.70 30 pence p&p. 
Oct . 80 PW lamar Board 6 WR091 Price £3. 7030 pence p&p. 

FULL RANGE OF RS COMPONENTS AVAIlABLE 
THIS MONTHS SPECIAL OFFER 
8" x 5" ELLIPTICAL SPEAKERS 

£2.30 EACH PLUS 75p p&p. 
RATED AT FIVE WATTS. 15 OHM SPEECH COIL 

C. BOWES ELECTRONICS 
252A Stockport Road, Cheadle Heath, 

Stockport, Cheshire SK3 OLX. 
Tel: 061-428 4497 

Please enclose cheque or postal order with order. 

The 'WINTON' 50+50 WATTS 

* Power MOS-FET 
output stage. * Si-Fet op-amps. * Inputs for Disc, Tape, 
Tuner & two Aux'. * H F & LF Active Filters. * Very low noise Disc 
input stage. * Easy to build. * Unconditionally 
Stable. * Non-magnetic 
chassis. 

During the past eighteen 
months the WINTON 
amplifier has set a new 
standard in Hi-Fi kits and 
is highly regarded 
throughout the world. 
Taking around twenty 
hours to build and not 
requiring special 
equipment for setting up, 
it represents incredible 
value for money and is 
undoubtedly one of the 
best kits around today. 

A 12p stamp will bring you the full details or better still , 
send your cheque for the best amplifier kit around. POWER 
MOS-FETs RULE, O.K. 
COMPLETE KIT, of all parts necessary to build the P.W. 
WINTON £133.50 
Order with complete confidence (C.W.O. only please) from : 

T.&T. ELECTRONICS 
Green Hayes, Surlingham Lane, Rockland St. Mary, 

Norwich, NR14 7HH. Telephone 05088 632 
PRICE tNCLUSIVE OF VAT. & CARRIAGE. 

Callers by appointment onty 
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Technical 
Training ill 
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 I 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 
HA" levels Industrial Work Study 

Accountancy Management 
Air Mechanical 

Conditioning 
Building 

ICS To: Inte .. national Co .... espondence 
Schools 

SINCE 1890 

Dept. Z276 Intertext House, London 
SW8 4UJ or telephone 622 99 t I 

Subject of Interest. . ... . ..... . ...... . ... .. . .. . . . ......... . . . . . . . . . 

Name . . ............. • ... .. . . . . .. ... . . .......... . . . . . . ... . . .• . . . 

Address 

Telephone Number .. . . . . . .. . ..... .. .. . •. .. . ..... . . . . ......... ... 
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COMPUTERS AUDIO RADIO MUSIC LOGIC TEST GEAR CB GAMES KITS 

. · m . - .. • • -. •• : .. :: : · . . . .. 
• I..;.;t •• • · .... . 

26th Nov - WEDNESDAY - 10am-6pm 
27th Nov - THURSDAY.- 10am-8pm 
28th Nov -, FRIDAY - 10am-6pm 
29th Nov - SATURDAY - 10am-6pm 
30th Nov - SUNDAY - 10am-4pm 

COMPONENTS DEMONSTRATIONS SPECIAL OFFERS MAGAZINES BOOKS 

Royal Horticultural Halls Elverton Street r-------------Westminster London SWl AVOID QUEUES - GET ADVANCE TICKETS 
Send to: Advance Tickets. Modmags Ltd. November 26 -30 1980 145 Chafing Cross Rd . London WC2H OEE 

Please send: ......... . • . .... ... .. tickets@ £1.50 

It's all at Breadboard '80 
This is the exhibition for the electronics enthusiast. From 
November 26 -30 there is only one place in the universe for the 
electronics enthusiast to be - Breadboard '80, at the Royal 
Horticultural Hall in London. The majority of leading companies will 
be exhibiting, including all the top monthly magazines in the field. 
There will be demonstrations on most stands and many feature 
special offers that are EXCLUS IVE to Breadboard! 
All aspects of this fascinating field are catered for, from CB to 
home computing, so whether you want to buy a soldering iron or a 
synthesiser - or just keep up to date with your hobby - don't 
miss Breadboard '80. 

THE VALVE AND TUBE SPECIALIST 
VALVES AT NEW LOW PRICES . 

RECEIVING, Sa. TRANSMITTING, DISPLAY. GAS FILLED. ETC. 
Type No. Price ea. Type No. Price ea. Type No. Price ••. Type No. Price ea. 
BK44B 95.65 EF37A 4:43 MB137 1.20 QY4-250 72 .00 
BT5B 33.15 EF39 2.10 M8162 4.00 0206-20 24.10 
077 0.80 EFBO 0 .80 M8163 2.65 RGl-240A 16.00 
OF61 0.56 EFB5 0.91 M8212 0.85 TY2-125 61.80 
OM160 3 .20 EFB6 0 .80 ME1400 3 .SO TY4-400 62.27 
OY86/87 0 .64 EF89 0 .72 OA2 2.10 XGl-2500 59.60 
E55L 15.00 EFSl 1.85 OB2 2.55 5U4G 1.95 
E80CC 5.65 EFS2 2 .20 EN92 3.10 SV4G 1.35 
E80CF 11.02 EF93 0 .60 6AK6 2.40 

.. . tickets@ £1 .00 (Student/Child/OAP) 

TO: ... 

lenclose P.O./Chequefor£ .... . .. . • . ... . ... .. •. 

PC86 0.83 E80F 6.32 EFS5 :4 .88 6AQ6 1.30 
E82CC 1.85 EF183 1.60 PC88 0 .83 6AU6 0.95 
EB3CC 3 .50 EF184 0.75 PCS7 1.40 6B H6 1.20 
E83F 2.10 EH90 0 .86 PCSOO 0.58 6BOlA 1.85 
E86C 6.20 EKSO 0 .90 PCC8S 1.10 6BR7 6 .00 
E88C 5.84 EL34 1.64 PCC8S 1.50 6BS7 4 .00 E88CC 4.00 EL36 0 .82 PCC18S 1.75 7BW6 5.30 
ES2CC 1.65 El37 5.20 PCFBO 0.87 6BW7 1.45 ES9F 4.00 ELBl 1.48 PCF86 1.58 6C4 1.30 E130L 16.30 EL84 0 .96 PCF200 2.15 6L6GT 1.60 E180CC 4 .65 EL86 1.65 PCF801 0.95 6S4A 1.25 E180F 5.45 EL90 1.25 PCF802 0.81 6SJ7G 1.10 E 182CC 8.00 ELSl 5.85 PCF805 1.40 6SL7GT 2.68 E186F 5.50 ELSS 1.28 PCF808 1.40 6SN7GT 0.90 E288CC 7 .40 EL360 6.20 PCH200 1.10 6V6GT 0.95 E810F 14.47 EN91 2.56 PCL82 0.74 6XSGT 0 .95 EAF801 3.15 EN92 3.18 PCL84 0 .83 EBC81 0 .85 EY51 1.66 PCL85 0 .85 

12AL5 1.85 
EBSl 0.95 EY84 8.08 PCL86 0 .85 12AU6 1.85 
EC91 1.82 EY86 0.64 P0500 3.90 12BH7 0.98 
EC92 0.94 EY88 1.25 PFL200 1.40 12SN7GT 2 .00 
ECC81 0.78 EY500A 1.65 PL36 1.15 29Cl 10.00 
ECC82 0 .60 EY802 0 .96 PLBl 0 .80 30FL2/ 1 1.20 
ECC83 0 .78 EZ80 0.58 PLB4 0.75 30P114 1.95 EZBl 0.75 PL95 1.10 ECCB4 1.19 EZ90 1.30 PL504 1.58 90Cl 2.80 
ECCB5 0.82 GXU l 15.00 PL50B 1.85 90CG 13.68 
ECC88 1.20 GZ32 1.45 PL50S 2.75 90CV 9 .00 
ECC91 2.10 GZ33 1.55 PLB02 2.90 92AG 7 .96 

GZ34 1.45 ECC2000 4 .50 KT6 'l 5.10 PYBB 0.78 CASH WITH ORDER ECF80 0.80 KT66 4.25 PY500A 1.55 Carriag. SOp. VAT 15%. ECF82 0.80 KT88 7 .1 5 PY800 1.20 
ECH81 0 .75 M8079 10.69 PY81 /801 0 .68 Account fac ilities 
ECL80 0 .95 M8081 4.40 QV06-20 11.50 available for 
ECL82 0.63 M8082 2 .14 QQV03-20 22.75 established customers. 

0.82 M8683 3.50 
QQV06-40A 21 .85 Quotations given for ECL85 M8100 3 .00 

ECL86 0.94 M8136 0.85 QQV02-6 12.04 large quantities. 

..:I.\-INTEL ELECTRONIC COMPONENTS LTD. 
iiiiiiiiiiiII" 30/50 Dssory Road. London SE1 5AN. Tal : 237 0404 

94 

I enclose cheque/ postal order for 40p 

Practical Wireless, November 1980 

www.americanradiohistory.com



SIX DIGIT COUNTERS 
One pulse moves one digit-
Type 1 for 230v AC not resettable. 
Price lOp-Type 2 for 48'1 DC or 
115v AC and r ••• tlable £1 ' 35. 

DOOR MOVING MOTOR 
Franco reversible single phase 240'1 AC motor with gear box 
giving flnal speed 56 rpm very powerful motor. weight approx. 
13tb. Price £15 carriage £3 mainland only. 

SIREN OR BLEEPER 
American Delta mechanical type, 
works on 6 to 12'1 to DC or 12 to 
24'1 AC. Prlce 'Up or £60 per 100. 
Electronic Bleeper TH3S emits 
high pitched wailing note of 
varying pitch. In red plastic 
case with fixing bracket. £5'00. 

CASSETTE PLAyER/RECORDERS 
With record and playback heads . all electronics, swltche3 
and speaker. Price £9 ·95 (surely this must be the bargain of 
the year) . Music centre replacement stereo with heads but 
not e lectronics. £14 ' 95. 

FRUIT MACHINE HEART 
4 wheels with all fruits, motorised and with solenoids for 
slopping the wheels, with a little Ingenuity you can defy 
your friends getting the "jackpot". £9 ·95 + £4 carriage. 

DESOLDERING PUMP 
Ideal for removing components from . 

... --ttrtIi .... -

4 CORE FLEX CABLE 
White pvc for telephone extensions, disco lights etc. 10 metres 
£Z, 100 metres £15. Other mullicore cable In stock. 

HEAD PHONE AMPLIFIER (STEREO) 
With volume, tone and 
balance control9v operation. 
All made up read y to go. 
Price £4'50. 

MUGGER DETERRENT 
A high note bleeper. push latchi ng switch, plastic case and 
battery connector. Will scare away any villain and bring help. 
£2'50 complete kit. 

RELAYS 
Open type with 2, 10 amp c/o contacts-single screw fixing 
£1·25 each, please state the coil voltage you require. 

HUMIDITY SWITCH 
American made by Honeywell . The 
action of this device depends upon 
the ciampness causing a membrane to 
stretch and trigger a sensitive micro-
switch, very sensitive-breathing on 
it for Ins tance will switch it on. Micro 
3 amp. at 250V a.C. Only £1 ·15. 

SAFE BLOCK 
Mains Quick connector will save you valuable time. Features 
Include Quick spring connectors, heavy plastic case and 
auto on and off switch. Complete kit £1 ' 95. 

VERSA DRILL 
A 12 volt battery operated power 
drill, not lust suitable for printed 
circuit boards but will do all the 
Jobs and Is powerful enough to 
perform all the functions and 
operationS! normally expected of 
Black & Decker and other mains 
drills. Its chuck accepts up to i''' 
drllla. Size approx. 150mm x 
5Omm. Price £11 ·75. 

TWIST DRILLS ' ____ .. 

I Precision Swiss made-normal price SOP each 10 diff. 
sizes covering n-"-t-". £1'99 the lot-don't miss this 
super bargain. 

MAINS SOLENOIDS 
All have powerful pull. 
1T2 size H" x 2t" X 2". Price £2 '95. 
116 size 21" )( i" x 2". Price £3 ·50. 
" Tl0 size 3" )( 21" x 2". Price £4" 16. 

MOTORISED DISCO SWITCH 
With 10 amp change over 
switches. Multi adjust- _ 

, 
vide. a magnificent dls- . 
play. Fot mains operating . . ' 
8 switch model £6 ' 25. 10 . 
switch model £6 ' 75. 12 
switch model £7 ' 25. ... 

MULLARD UNILEX . '. ' 
A mains operated 4+4 stereo 
system. Rated one of the finest 
performers In the stereo field • .... 
this would make a wonderful 
gift for almost anyone. In easy-
to-assemble modular form this .... 

a -f. .( '" 
an Incentive for you to buy this '. 
month we offer the system co m-
plete .1 only £16 including VAT 
and postage. 
FREE GIFT-- Buy this month and you will receive a pair of 
Goodman'. elliptlcal8" x 5" speakers to match this amplifier. 

Practical Wireless, November 1980 

NEW KITS 
5 WAVE BAND SHORT WAVE KIT Bandspread covering 
13 ' 5 to 52 metres. Complete kit includes case, materials. 
six transistors and diodes, condensers, resistors, inductors, 
switch,es etc. Nothing else to bu)', if you have an amplifier to 
connect it to or a pair of high resis tance headphones. Special 
price is £11 ' 95 inc. 
SUB·M1N MICROPHONE 
Size only i" x 1" x 3/16" so small enough for a bugging 
device, ex-hearing aids but guaranteed. Price £1 ·50. 
TRANSMITTER SURVEILLANCE 
Tiny, easily hidden but which will enable conversation to be 
picked up with FM radio. Can be made in a matchbox-all 
electronic parts and circuit. £2 ' 30. 
RADIO MIKE 
Ideal for discos and garden parties, allows complete freedom 
of movement. Play through FM radio or tuner amp. £1'90. 

DRILL CONTROLLER 
Electronically changes speed 
from approximately 10 revs to 

maximum. Full power at all 
speeds by flnger-tlp control . 
Kit Includes ail parts, case, 

everything and full instructions. 
£3 ,45 

Made up model £1' 00 extra 

VENNER TIME SWITCH mains op-
erated with 20 amp switch, one on and 
one off per 24 hrs. repeats dally auto-
matically correcting for the lengthen-
ing or shortening day. An expensive 
time switch but you can have It for 
only £2 ·95. These are new but without 
case, but we can supply plastic cases 
(base and cover) £1 ' 75 or metal case 
with window £2·95. Also available Is 
adaptor kit to convert this Into a 
normal 24 hr. time switch but with the 
added advantage of up to 120n/offs per 
24 hrs. This makes an Ideal controller 
for t he Immersion heater. Price of 
adaptor kit Is £2 ·30. 

THIS MONTH'S SNIP 
includes a Free Gift, a desoldering PUMP, the one 
we are currently selling at £6 ' 35. The snip is perhaps 
the most useful breakdown parcel we have ever 
offered, 50 nearly all difterent computer panets, on 
these panels you will find over 300 ICs, over 300 
tliodes, over 200 translator!'l and several thousand 
other parts, resistors, condensers, multi-turn pots, 
rectifiers, etc., etc. You can have the parcel for only 
£8 ·50 which when you deduct value of the 
desoldering PUMP, work out just a LITTLE OVER 
4p per panel. Surely this ia a bargai n yOIl shoula not 
miss so send your ORDER today. Add £3·26 tor 
Post and VAT. 

SOUND AND LIGHT UNITS 
3 CHANNEL SOUND TO LIGHT KIT Complet. " kl l of 
parts for a three channel sound to light unit controlling 
over 2000 watts of lighting. Use this at home If you wish 
but It Is plenty rugged enough for Disco work. 
The unit is housed in an attractive two-tone metal case 
and has contro ls for each channel, and a master on/off. 
The audio Input and output are by i" sockets and three panel 
mounting fu se holders provide thyrlstor protection. A four 
pin plug and socket facilitate ease of connecting lamps. 
Special snip price Is £13 ·50 In kit form or £11 ·50 assembled 
and tested. 
REMOTE CONTROL for Sound to Light (ours or any other 
circuit) saves connecting to speaker or amp-kit consists 
of 1 watt amplifler, crystal mike, case, sundries and diagram. 
Price £3 ' 85. 
LIGHT EXPANDER AND LATCH 10r Sound to Light, 
enables 3000 watts of lighting to be controll ed by Single 
channel or each channel and enables lights to be latched on. 
Kit consists of latching relay, control switch, case, sundries 
and diagram. Price £4·25. 
SINGLE CHANNEL KIT stili avai lable. Price £5 -18 
DELA Y SWITCH 
Mains operated-delay can be 
accurately set with pointers knob 
for periods of up to 2i hrs. 2 
contacts su itabl e to ' switch 10 
amps-second contact opens a 
few minutes after 1st contact. 
£I ·SO. 

MINI-MULTI TESTER 
Deluxe pocket size precision 
moving call instrument, Jewelled 

o.p.v. mirrored 
11 Instant ranges measure:-

, 6- lZ: 
DC amps 0-100 mA. 
Continuity and resistance 0-1 meg 
ohms In two ranges. 
Complete with Test Prods and 
instruction book showing how 10 
measure capacity and I nd\lctance 
as well. 
Unbelievable value only £1 ' 75 + 
SOp post and Insurance. 

FREE Amps ranges kit to enable you to read DC current 
from 0-10 amps, directly on the 0-10 scale. It 's free If you 
purchase quickly but If you already own a mini tester and 
would like one. send £2 ·50. 

TERMS : 'Cash with order-but orders under £10 must add 
SOp to offset packing, etc. 
BULK ENQUIRIES INVITED. PHONE: 0444·54563. 
ACCESS & BARCLAYCA RD ACCEPTED . 

J. Bull [ELECTRICAL] Ltd. 
(DEPT. PW11) 

34-36 AMERICA LANE, 
HAVWARDS HEATH SUSSEX. 

RH163QU 

BURGLAR ALARM CONTROL PANEL 
Contaifls labelled ·connectlon block, latching relay, test 
switch and removable key control switch. Simplifies the 
whole Installation, all you have to do is 10 take wires to 
pressure pads and to alarm bell . Price £6 ' 00 + Hp. With 
complete diagram. 

PRECISION MAINS OPERATED CLOCK 
For only £1 ·50 + 22p. Sounds unbelievable but that's what 
you can have If you send your order right away. The clocks 
which have large clear dials were made by the famous Smiths 
Company for use wilh their domestic cooker switch and are 
brand new and guaranteed. 

15-0·ISv @ 2 AMP MAINS TRANSFORMER 
Mains transformer, upright mounting primary and secondary 
wound on separate bobbins with fixing lugs. Price £3 + 
45p. Post 60p. 

25-0-25v @ 750 mA MAINS TRANSFORMER 
Mains transtormer C core construction, heavily varn ished tor 
dead Quiet operation. Upright mounting with flxlng lugs. 
Price £2 ' 75 + 41p. Post SOp. 

25 WATT MID-RANGE SPEAKER Si" 
Made by Goodmans so there's none better. 4 ohm call. 
Price £3 ·50 + 45p. Post £1 ·00. 

8 OHM TWEETER 
Mad e by Goodmans. 3}" square, 4" across flxings. Price 
£1 ·50 + 22p. Post 30p. 

PRECISION PARKING PAD KIT as specified· 
£2 · 50. 

NEW KITS I 
LIGHT FAILURE MONITOR KIT as specified. £7'50. 

WATERPROOF HEATING WIRE 
As used for electric blankets, etc. This has dozens of other 
applications-In gloves or socks for people with poor circu-
lation are obvious uses. One unusual use suggested by a 
customer Is a 'grow' bag heater. The wire which consists 
of an element wound on glass fibre then PVC covered hat 
a resistance of 60 ohms per yard. The price Is 20p + 3p 
per yard. 

TELEPHONE PICK-UP coli attaches by suction to phone 
body, enabling conversation to be recorded, put through 
amp or headphones . Price £1 + 15p. 

TRANSDUCERS 
As used remote control T .V . receive rs . Price £1·50 + 22p. 

LIGHT CHASER 
Gives a brilliant display-a psychedelic light show for diSCOS, 
parties and pop groupds. These have three modes of flashing, 
two chase-patterns and a strobe effect. Total output Dower 
750 watts per channel. Complete kit. Price £14 + £2·10. 
Ready made up fo r £4 extra. 

PRINTED CIRCUIT KIT 
4 copper plated boards and the chemical for etching the 
printed Circuits, also 50 Interesting designs of all sorts of 
electronic gadgets which can be made on these boards. 

£1 ·70+30p. 

MAINS TRANSISTOR POWER PACK to operate transis-
tor radio, cassettes, ampllflers, etc. , take th e place of any of 
the following batteries, PP1 . PP3. PP4, PP6, PP9 and others. 
You can make voltage output anything from 3v to 16v at up to 
300 mA. Complete kit but no case £1 ·75 + 26p. Case 75p + 
13p. 

TELESCOPIC AERIAL 
5 sections, 21" when extended. Nickel plated superior make, 
one nut fixing, folds over for FM . Price 95p + t5p. 

FISH BITE INDICATOR enables anglers to set up several 
lines then sit down and read a book. As soon as one has a 
bite the loudspeaker emits a shrill note. Kit. Price £4 SO+Up. 

6 WAVEBAND SHORT WAVE RADIO KIT 
Brandspread covering 13 ' 5 to 52 metres. Based on circuit 
which appeared in a recent issue of Radio Constructor. 
Complete kit, includec; case materials, six transistors and 
diodes, condensers, resistors , Inductors, switches, etc. 
Nothing else to buy, If you have an amplifier to connect It 
to on a pair of high resistance headphones. Special prIce 
to get this kit off the ground . Is £11 ' 95 inc VAT and postage. 

3" EDGEWISE PANEL METER 
0 ·25 MA moving coil made for the G.P.O. A very useful 
instrument especially when panel space Is limited. £2 ' 50 + 38p. 

PANEL METER O' lmA 
Japanese made full vision perspex front, flush mounting. 
Price £3 + 45p. ' 

12v SUBMERSIBLE PUMP 
Our drill pump is useful, but this new one Is even more ao. 
Just Join If to your car battery, drop it Into the liquid 10 be 
moved and up It comes, no messing about, no priming, etc. 
and you get a very good head. Suitable for water, paraffin 
and any non-explosive, non-corrosive liquid . One use If you 
are a camper, make yourself a shower. Price £. + tOp. A 
free gift, flrst 100 purchasers will get tap with built In switch 
and length of plastic tubing . 

E.H .T. MAINS TRANSFORMER with Inductance control, 
normal primary, secondary output by our equipment, 3 ' 5 kv 
3 mA. E.H.T . voltage can be varied by applying a DC voltage 
to the lower normally unused bobbin. W e are not sure how 
much the voltage may be increased or decreased but ualng 
a 9 volt battery we seem to get a rise or fall of about 50 volta. 
Ex unused P.S.U.'s. Price £2 + 30p. Post40p. 

SHORT WAVE CRYSTAL RADIO 
All the parts to make up the beginners model . Price £2 + 30p. 
Crystal earpiece 57p + 8p. High resistance headphones (give 
best results) £3 ' 25 + SOP. Kit includes chassis and front but 
not case. 

RADIO STETHOSCOPE 
Easy way to tault find-start at the aerial and work towards the 
speaker-when signal stops you have found the fault. Com-
plete kit £4·25 + &5p. 

INTERRUPTED BEAM KIT 
This kit enables you to make a switch that will trigger when a 
steady beam of infra-red or ordinary light is broken . Main com-
ponents-relay, photo transistor, resistors and caps, etc. 
Circuit diagram but no case. Price £2 + lOp. 
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We use advanced winding technology to make our toroidal transformers. They 
have only half the weight and height of their laminated equivalents and are 
appreciably more efficient. Our toroidals eost virtually the same as their now 
outdated laminated equivalents and hum is down to a negligible tenth of what it 
used to be. Supplied with rigid mounting kit with centre bolt, two neoprene 
and one steei washer. Available so far ina range of3 7 sizes with more to come . 

TYPE VA SECONOARY SECONDARY DIA . • HT WEIGHT PRICE RMS VOLTS RMS CURRENT in mm Kg 
2XOIO 50 6+6 4.16 80,35 0.9 
2XOII 9+9 2.77 EACH 
2XOl2 12 + 12 2.08 £5.40 2XOl3 15 +15 1.66 
2XOl4 18 +18 1.38 +[1.I0P&P 
2XOl5 22 +22 1.13 +98p VAT 
2XOl6 25 +25 1.00 
3XOIO 80 6+6 6.64 90 , 30 1.0 
3XOll 9+9 4.44 
3XOl2 12+ 12 3.33 
3XOl 3 15 +15 2.66 EACH 
3XOl4 18 + 18 2.22 £5.76 3XOl5 22 +22 1.81 
3XOl6 25 +25 1.60 +[1.20P&P 
3X028 liD 0.72 +£1.04VAT 
3X029 220 0.36 
3X03O 240 0.33 
4XOIo 120 6+6 10.00 90,40 1.2 
4XOII 9+9 6.66 
4Xol2 12 +1 2 5.00 
4XOl3 15 +15 4.00 EACH 
4XOl4 18+18 3.33 £6.72 4XOl5 22+ 22 2.72 
4XOl6 25 +25 2.40 +[ 1.30 P&P 
4X028 liD 1.09 +[1.20 VAT 
4X029 220 0.54 
4X030 240 0.50 
5XOl6 160 25 +25 3.20 110,40 1.8 EACH 
5X017 30 +30 2.66 £8.88 5X028 liD 1.45 
5X029 220 0.72 +[1.40P&P 
5X030 240 0.66 +[1.54VAT 
6XOl6 300 25 +25 6.00 llUx 50 2.6 
6XOl7 30 +30 5.00 EACH 
6XOl8 35 +35 4.28 £12.27 6X026 40 +40 3.75 
6X025 45 +45 3.33 +[1.50 P&P 
6X028 liD 2.72 +[2.07 VAT 
6X029 220 1.36 
6X030 240 1.25 

CHOICE OF 3 PRIMARY INPUTS 
J. L.P. Toroidal Transformers are available in choice of I I OV, ZZOV, Z40V, coded 
as follows: (Secondaries can be connected in series or parallel) 
For IIOV Primary insert 0 in place of "X" in type number. 
For 220V Primary insert I in place of " X" in type number. 
For 240V Primary insert 2 in place of "X" in type number. 
Example - lZ0VA240V lS+lSV. 4A=4Z013. 
* TYPES TO SPECmCATION CAN BE SUPPLIED TO ORDER IN 

QUANTITY. AGENCIES IN CERTAIN COUNTRIES AVAILABLE 
ENQUIRIES INVITED 

FREEPOST facility. 
We pay postage on U.K. enquiries and orders. Simply address envelope to 
FREEPOST TS to address below. NO STAMP REQUIRED. 

TO ORDER Enclose cheque/ Posta l Order/ Mon"!, to J. L. P. 
ElectronicsLtdorquote£ourACCE SorBA CLAYCARD @ 
A division ofl.L.P. ELECTRONICSLTD 

FREEPOST Tl GRAHAM BELL HOUSE ROPER CLOSE 
CANTERBURY CT2 7EP Phone (0227) 54778 Telex 965 780 
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OHIO SCIENTIFIC 

SUPERBOARD 11 
50HZ BLACK AND WHITE SUPERBOARD 11 £159.95 + 15% VAT POST FREE. 

50HZ COLOURBOARD 11, THE NEW COLOUR VERSION £205 + 15% VAT. 

COMPUTER GAMES 
Chess challenger 7 £79. Alari videocom· 
puler £129. Space invaders cartridge 
£27.50 (only £17 if bought with the 
videocomputerl . 
SINCLAIR ITHANOAR) PRODUCTS 

1 
£4.20, connector ki l £13.95. Microvision 
TV £S9, mains adaptor £6.SS. POM3 5 
£34.23, mains adaptor £4.20, case 
£2.07. DM350 £76.70, DM4 50 
£102.17, DM235 £55.55. Accessories 
for all 3 models:- rechargeable bans 
£7.99, mains adaptor/charger £4.20, 

50HZ UK BLACK AND WHITE 
SUPERBOARD 11 £159.95+15% VAT 
POST FREE. 
COLOURBOARD 11 £205 + 15% VAT. 

+ 
THE UNIQUE SPECIAL 

OFFER YOU CAN'T RESIST 

••••••••••••••••• ! If bought with superboard or colour-
..... board these items are at the reduced 
11-- prices shown first. Also sold separate- .. *' Iy at the bracketed prices. Add 15% .. *' VAT. Modulator and power supply kit .. 

Jt .. *' 30 lines . 54 characters £15 (£201 .. 
It Case £23 (£261. Colour conversion ir *' board fully assembled £45 (£45). -fir: 
.. Cassette recorder £13 (£ 1 5). Extend- • 

.. 6 .-

.. pa ns ;o n b oa ,d £160 I( 160 ), iI *' Minifloppy wi th psu and 2 copies .. 

.. DOS £275 1(275). iI 

***************** 
SUPER PRINT 800MST 

The ideal impact matrix printer for Super-
board. UK 101. pet, apple. Irs80. 60 
lines/minute. 5 print densit ies of 72, 80. 
96. 120 or 132 chr/line. Tractor and fric-
tion feed' for up to 9t" tractor . paper. 
Graphics w ith user definable set In ram. 
RS-232 20ma, IEEE488 and centronics 
I/O. SPECIAL OFFE R:- Supplied w ith free 
word processor program and interlace 
components £359 + ' 5% VAT. 

SWANLEY ELECTRONICS 
Dept. PW, 32 Gold.el Ad., Swanley, Kent BAS SEl. 

Mai l order onlv. Please add 35p postage. Prices include VAT stated. Lists 
2 7p post free. Overseas customers deduct 13%. Offic ial credit orders w elcome. 

TECHNICAL MAIL 

BOOKS ORDER 

ELECTRONICS - RADIO - AUDIO 
Why w aste time and money shopping around for that book you 
want? - W e have a comprehensive range by well-known authors 

and publishers. 

AMATEUR RADIO - HI-FI- TAPE RECORDING - DIY 
ELECTRONICS - IC CIRCUITS - MICROPROCESSORS 

RADIO - CB - ElECTRONIC MUSIC - TEST GEAR 
VIDEO - ETC. ETC. 

LATEST BOOKS ON 
CB RADIO 

Send only 12p stamp with your address for 
catalogue of t itles and prices plus contents of books 
FREE - Real leather embossed book mark w ith 

orders over £5. 

NEW ! RECOMMENDED BOOKS 
Q and A Amateur Radio - F. C. J udd - (Newnes) £1 .75 
1980 Edition . Guide to Broadcast Stations (Newnes) £3.40 
Beginners Guide to Digital Electronics - I. Sincla ir (Newnes) 

£3.50 
Electron ics - Build and Learn - R. A. Penfold (Newnes) 

£3.00 
Two M etre Antenna Handbook - F. C. Judd (Newnes) £3.95 

All in stock books despatched first class post same day as order 
received. All prices include packing and postage. 

Tal : Freethorpe 821 (STD 049 370). 9 am-5 pm Mon-Fri only. 

Z. L. COMMUNICATIONS CANTLEY, Nr. NORWICH, 
Norfolk NR13 3RT. 

(Netherlands Branch - De Ruyterstraat 3, 3134 XN, Vlaardingen. Holland) 
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We now supply the extremely rel iab le 
and cost conscious LE A DE R range of 
testgear . 
SINC;t r TRACt S 
UHt !J 1QA 5" .1i\HI/ ;w",v 
LilO !> 1i' A !.I'o 1Il;"1 "'/ 10",V 
lIJU !J 13A !.I 'o 10 r',11I1 H)" ,V 
LIlO SOlA !, " tOrtl V 

DUAL lHAU OSC II t OSt:Oi'!: ; 
UII) 30BS r :'flMII , '1,,, V 
1. 110 70:..1 11 / IQm\' 
I.!lO !.I70 ,\ :,,, .v 
I N() !oI4 I ord III !,II'V 

I V HI\Il10 r t S I 1.11\1\ 

I SI; Hi S"t,!,!1 r"·"'·I,I.'" 
lSl. 731 F:\t Si .... ·" Sill", '. t"·"",,,,", 
Lel' 39?u I'A ( 1I1',.lh'lI l ( ,, ""'1,,1111 

A UDI O TI sr \; 1 AB 
LA( ', )G 1\11<1"' (;1""'1",." 
LAG 170.\ 1\ 11 : 110 (j,.n,' loIlw 
ll) M 110 1\11, ,... 
1, 11\1 391\ \Vow rlllllo" .... 100[" , 01),,01 
Lt r-.I 391\ WIIW flun," 1'\'1 ,'10" d), ,,, 
l l\V 191 "IIII,,! ' 

00 
L 11000 
(71!J 00 
( :>3900 

( .11900 
(799 on 
( 4 I!, 00 

00 

I :19 OD 
116n 00 
r 1R900 

1.1\(; LClW l).$Tur l,(jI' A'III", t "" ... ,,,111I 
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[1 1!J 00 
ens 00 
(?" 900 
0990a 
[2,-1900 
r 279 00 

li l Nllii'll n S I li l l\H 
U :H /40 tt.: H 1\'11111" 
L J r 9OGI\ T (tu'd. ", 
t V I ]] I 1'1 t:I" ... 
1, 1<: 901 Cl" ...... ", 
lA -r 11/ A I 1" ,,",. I 11 
l.\r 11 !, 1\11""tt,tttll 
I r (j 1:\00 SW""I' r tJlWTOO,1I ti"' h'I" ' IU 

AMA I ( un BA/)IO 
lOr>.·1 DIP M,· Io" 
U M 8701\ AIII, ' tu ,., ''''1', .. 1,11>1"1' M .. "" 

880 HI I'IIW ' " " .,.,,,,, 
LP"'-' SSS SIo\'1I W.ItT 
LJ\C 89!J AIII""n., CIIIII,I." 
LAC 89G 1\1IIt.·III>" CUIlP"'1 
LA!' 897 A"""",., Cutin"" 

(13500 
[ 90.00 
[1 19.00 
[13900 
( 135.00 
( 7500 
09900 

: "3 00 
rlllOO 
f 6900 e 4400 
( 85 00 
( 111 00 
f 4100 

P lease send la rqe SAE for special 
ca ta logu e . A ll prices exc lu sive 
VAT Icarriage. 

TTL. BY TEXAS 74221 ltop 74LS182 
7400 I', 7497 ..... 74251 140p 74LS193 
7401 '21' 74100 nop 74259 250p 74LS195 
7402 14p 74'04 "p 74265 top 74LS.96 
7403 .... 74105 15p 74278 ztOp 74LS221 
7404 ' ... 74107 Up 74279 140p 74LS240 
7405 lip 74109 55p 74283 ltop 74LS241 
7406 3Zp 74110 SSp 74284 lOOp 74LS242 
7407 3Zp 74111 70p 74285 400p 74LS243 
7408 Ifp 74116 200p 74290 lSOp 74LS244 
7409 lip 7411 8 130p 74203 UOp 74LS245 
7410 Up 74119 210p 74204 200p 

74298 200p 74LS257 7411 2.p 7.,20 1I0p 
7412 Hp 74121 21p 74365 lSOp 74LS258 
7413 :lep 74122 ap 74386 lSOp 74LS208 
7414 top 74123 ... 74367 lSOp 74LS373 
1416 27p 74125 55p 74388 lSOp 74LS374 
7417 27p 74126 top 74390 200p '8 1lS95 
7420 17p 74128 75p 743113 200p 81LS96 
7421 ap 74132 lSp 74490 . 225p SlLS97 
7422 22p 74136 .... 74 LS 8 1LS98 
7423 Up 74141 lOp SERIES 8T28 
7425 :lep 74142 200p 74LSOO 14p 9301 
7426 40p 74145 top 74LS02 liD 9302 
7427 :Up 74147 ltop 74lS04 .... 9308 
7428 lip 74148 lSOp 74LS08 22p 9310 
7430 17p 741SO IHp 74LS10 20p 9311 

9312 7432 :lep 74151A lOp 74LSI3 3ID 9314 7433 40p 74153 70p 74LS14 ..... 
7437 Up 14154 lOOp 74LS20 22p 9316 
7438 Up 74155 top 74LS22 Zip 9322 
7440 Up 74156 tip 74LS27 lip 9368 
7441 lOp 74157 lip 74LS30 22p 9370 
7442A lOp 74158 Itlp 74LS47 top 9374 

QIIO' 

A . Marshall (London) Ltd . , Kingsgate House , 
Kingsgate Place, I London NW6 4TA 
Industrial Sales: 01 -328 1009 
Mail Order : 01 ·6248582 24 hr. serVice 

Aim le l .t.! 325 Etl9W,JIP Road, London W'} 
40 Cr ,cklcwoort B'('I.,dwav. London NW] 85 A.' tWIII SI . 
IDeA Cl oft . BnstOI . 

The new Marshall's 80/81 catalogue is now 
available. A veritable treasure house of 
components, test gear, tools, etc. 

SINCLAIR INSTRUMENTS 
Digital Multimeter 

PDM35 £ 34.50 
" DM235 £ 52. 50 
" DM350 £ 72 . 5 0 
" DM450 £ 99 .00 

D igital Frequen cy Meter 
. PFM 2 00 £ 49 .80 

Low Power Oscilloscope 
SCll0 £139 .00 

NEW 
TF200 Frequency Meter 

£145 .00 
TG F 1 05 P ulse Genera tor 

£ 85 .00 

CRIMSON ELEKTRIK HI FI 
MODULES 
CE608 Power Amp £20.09 
CE 1004 £23. 43 
CE 1 008 £26 .30 
CE 1704 £33.48 
CE 1 708 £33.48 
CPS l Power Unit £19 . 52 
CPS3 . £23 . 52 
CPS6 £30. 00 
CPR 1 Pre Amp £32. 17 
CPR1 S Pre Amp £42 .52 
All Prices + V AT + postagel 
packaging 

Lots of old friends, but also many new products 
including leader test gear, Crimson Hi Fi 
Modules, Rechargeable N I Cad batteries and 
chargers (very competitive). More components 
including SN74ALS series, new tools etc. 
Available by post, UK 75p post paid : 
Europe 95p post paid: Rest of world £1,35 post 
paid. 

Don't forget l We also carr y an 
impressive range of semi · conductors, 
passive ' components, electro 
mechanica l components, tools etc. 

140p 74C157 2SOp LINEAR I.C .• TRANSISTORS I TlP41C 71p 2N3866 top DIODES 
140p 74CI80 Ulp AY1·0212 lOOp MC1496 lOOp AC127/8 20p BFY51 /2 22p TlP42A 70p 2N3903/4 lip BY127 12p 
140p 74C181 Ulp AYI -1313 Mlp MC3340 120p AD.49 70p BFY56 :Up TlP42C 12p 2N3905/6 20p OA47 Ip 
120p 74C182 USp AY1 ·SOSO 212p MC33IO 1210 AD.61/2 4Sp BFYto top TIP2955 71p 2N4036 .5p OA81 Up 
lOOp 74CI83 U5p AY5-1224A 22&p MK50398 7H1> BC107/8 IIp BRY39 45p TIP30S5 70p 2N4058/9 12p OA85 15p 
175p 74CI84 120p AY5· ' l' 5 lOOp NF.531 '00p BC109 lip BSX19/20 20p TIS43 Up 2N4060 12p OA90 Ip 
nsp 74C173 120p AVS-1317 JIOp NE543K 225p BC147/8 Ip BU105 ltop TIS93 30p 2N4061/2 lip OA91 Ip ,75p 74C174 ltop AY5-1320 320p NE555 Up eC149 lOp BU108 2SOp ZTX108 .2p 2N4123/4 22p OA95 Ip 
17511. 74C175 210p CAS019 lOp NE558 lOp BC157/8 lOp BU205 220p ZTX300 :\lp 2N4125/6 Up OA2oo 'p 
'1Ip 74C192 lSOp CA3046 70p NE58tB U5p BC159 lip BU208 240p ZTXSOO Up 2N4289 20p OA202 lOp 
HOp' 74C1113 lSOp CA3048 22Sp NE582B C2$p BC169C 12p BU406 U5p ZTX502 lip 2N4401/3 27p lN914 4p 
zoop 74CI94 nop CA3080E Up NE565 130p ZTX504 30p 2N4427 lOp lN916 7p 
IHp, 74C195 IIlp BC172 Up CA3088E 225p NE566 USp BCt77/8 17p MJ2S01 225p 2N457A 2SOp 2N4871 lOp lN4148 'p 17Sp 74C221 17Sp CA3090AOn5p NE567 175p BC179 lip MJ2955 lOOp 2N696 35p 2N5087 27p 1 N4oo1 /2 5p 
24tp _ SERIES CA3130E 100;. RC4151 400p BC182/3 lOp MJ3OO1 225p 2N697 Up 2N5089 27p lN4003/4 Ip 
200p 4000 Up lip SP8515 lSOp BCI84 lip MJE340 ISp 2N697 45p 2N5172 27p lN4005 Ip '"11. 4001 2Sp CA3160E 75p TBA641el1 BC187 30p MJE2955 lOOp 2N706A 20p 2N5179 27p lN4006/7 lp :::' 4002 20p FX209 lSOp 22Sp MJE3055 70p 2N708A 20p 2N5191 I3p 1 N5401/3 Up 

4006 Hp ICL71 06 I25p TBA800 top BC212/3 lip MPF102 41p 2N918 30p 2N5194 top lN5404/7 Up ,_, 
4007 2Sp ICl8038 340p TBA810 IHp BC214 Up MPF103/4 40p 2N930 lip 2N5245 .Op ZENERS .- 4008 lip LM301 A :lep TBA820 top BC461 lip MPF10S/840p 2N1131/2 20p 2N5296 55p 2 ·7V-33V 

231p 4009 ftp LM311 ltop TCA940 175p 
BC47118 30p MPSA08 30p 2N1613 25p 2N5401 SOp 400 mW 9p 

ltop 4010 Hp LM318 2tOp TDA4500 2 .... 
SOp MPSA12 SOp 2N1711 25p 2N5457/8 40p l W Up 

175p 4011 2Sp LM324 lip TOAlQ04 12", 
BC547B lip MPSA563Zp 2N2102 60p 2N5459 40p SPECtAL 31lp 4012 Ifp LM339 top TOA 1008 -BC549C lip MPSU08 Up 2N2160 120p 2NS460 40p OFFERS 275p. 4013 SOp LM348 t5p TOA1022 lOOp 

lip MPSU58 71p 2N2219A 30p 2N5485 44p 100+ 741 r.::: BC559C lip 2N2222A 20p 2N8027 ftp £11 4014 14p LM377 175p XR2206 400p BCY70 OC28 130p 
liSp ' 4015 14p LM380 75p XR2207 400p lip OC35 130p 2N2369A 30p 2N6247 ltop 100+ S55 

4018 Up XR2216 I7Sp BCY71 /2 22p 2H2.84 30p 2N6254 130p £20 225p 4017 lOp LM381AN lSOp B0131/2 SOp R2oo88 200p 2N2646 SOp 2N6290 15p 100+ lSOp 4018 lip LM389N UOp XR:.240 400p BOY58 20Ip R2010B 200p 2N2904/ 5A 30p 2N6292 .5p RCA 2N3055 200p 4019 Up LM709 lip ZN414 top BF200 Up 2N29OtiA 2.p 2N128 120p £31 200p 4020 llOp LM710 SOp ZN424E lUp BF244B 3$p TIP29A 40p 2N2907A 30p 3N140 lOOp BRIDGE 20Ip 402. IIlp LM733 IHp ZN425E 400p BF256B lOp TIP29C SSp 2N2926 Ip 3N201 1I0p RECTIFIERS telA ZN1034E 7443 112p 741110 IHp 74LS55 :lOp lOOp LM741 Hp 200p BF257/8 3Zp TIP30A ap 2N3053 30p 3N204 120p l A SOV 21p 
7444 112p 74181 IHp 74LS73 SOp 9602 Dip 4023 22p LM747 70p 95HeG lOOp BF259 lip TIP30C lOp 2N3054 65p 40290 250p lA l00V 22p 
7445 lOOp 74162 IHp 74LS74 ftp INTERFACE 4024 Hp l'M¥JtJ H: BfR39 %1, TIP31A Sip 2N3055 ap 40360 40p l A 400V :lOp 
7448A Up 74183 llOD 74LS75 Hp I.C •• 4025 Zip LM3911 130j, 

BFR40 27, TlP31C 82p 2N3442 140p 4036t/2 4Sp 2A 50V 30p 
7447A 71p 74164 lOOp 74LS83 1I0p MCI488 IHp 4028 l:lep BFR41 21, TIP32A lip 2N3553 240p 40364 120p 2A lOOV 3Sp 
7448 lip 141 65 'lOp T4LS65 IMp MC1489 lOOp 4027 SOp LM4136 120p 8FR79 21, TlP32C Hp 2N3585 30p 40408 70p 2A 400V 45p 
7450 Up 74 166 1C1Op 74LS86 ftp 75107 IlIp 4028 14p MC1310P lSOp 8FRBO 21. TIP33A top 2N3643/4 ftp 40409 85p 3A 200V lOp 
7451 Up 74167 200p 74L590 lOp 75182 23ep 4020 IHp MCI458 48p BFA81 21, ' TlP33C IUp 2N3702/3 I2p 40410 65p 3A 600V 72p 
7453 Up 74170 24tp 74LS83 lOp 75450 IZlp 4030 SSp MC148S 400D BFX28 30p TIP34A liSp 2N3704/5 I2p 40411 !lOOp 4A l00V I5p 
7454 Up 74172 720p 74LSI07 Up 75451/2 Up 4031 200p BFX30 Up TIP34C ltop 2N3708/7 12p 40594 I7p 4A 400V lOOp 
7480 Up 74173 IHp 74LS112 IHp 75491 /2 tip 4033 IlOp VOLTAGE REGULATORS eFX84/S 30p TIP3SA 225p 2N3708/9 I2p 105p 6A SOV top 
7470 lip 74174 Up 74LS123 Up C. MOSI.C •• 4034 200p Flxod PI .. tl. TO.220 eFX86/7 30p TIP35C 2IIp 2N3773 !lOOp 40673 6A l00V lOOp 
7472 30p 74175 Up 74LSI32 fOOp 74COO 25p 4035 IlIp lA +ve lA -vo BFX38 30p TIP36A 270p 2N3619 25p 40841 top 6A 400V 120p 
7473 Up 74178 top 74LSI33 top 74C02 2Sp 4040 IHp 5V 780. 60p 5V 7eG5 7.p BFW10 top TIP36C 340p 2N3620 50p 40871 /2 top 
7474 =: 74177 tip 74LSI36 lOp 74C04 27p 4041 lOp 12Y 7812 SOp 12V 7912 7'p BF Y50 22p TlP41 A 15p 2N3823 70p 
7415 74178 llOp 74LS139 lOp 74C08 27p 4042 lOp 15V 7815 60p 15V 7915 .... 7478 Up 74180 ..... 74LS151 IlIp 74Cl0 27p 4043 top 18V 7818 top 18V 7918 .... RED LEDS I For full lists please send S.A. E. o r see 
748/1 SOp 74181 200p 74LSI53 lOp 74C14 top 4044 top 24V 7824 top 24V 7924 .... 0. t25" 12p 50+ lOp our full page advertisements in P.E., 7481 llOp 74182 top 74LS157 lip 74C20 27p 4046 1I0p IHmA TO·H IOOmA TO·H 0 .2" 12p 50+ lOp 7482 lOp 74184A IHp 74LSI58 IHp 74C30 27p 4047 IHp 5V 78L05 3$p 5V 79LO'J lOp E.T.I. . Wire less W orld. 
7483A top 74185 lSOp 74LSI80 lOOp 74C32 lip 4048 SIp 12Y 78L12 Up 12V 78L12 lOp 7484 IMp 74186 -74LS161 lOOp 74C42 IIlp 404. -ISY 78L15 3$p 15V 79L15 lOp PI ..... dd30p TECHNOMATIC LlD 7485 IIlp 741eG IHp 74LS182 140p 74C48 250p 40SO .. p 
7488 Up. 74111 IHp 74LSI83 IlIp 74C73 7Sp 4051 lip OTHER REGULATORS pllo.pandVATat15% 
7489 '1Ip 84182 IMp 74LSI64 IHp 74C74 70p 4052 lOp LM309K 13$p TBA625e 120p -
7490A -74193 IMp 74LS165 lip 74C85 200p 4053 lOP LM3t7T 200p TL430 on: Govt. , Colleges, etc, 7481 31p 74194 IHp 74LS173 1I0p 74C88 65p 4055 IUp LM323K 125p 78H05KC orders accepted. 17 BURNLEY ROAD 7412A Ylp 74185 Hp 74LS174 1I0p 74CeG Hp 4056 IUp LM723 31p 78MGT2C 

,_ 
7493A 74108 Hp 74LS175 "Op 74C95 l:lep IMp Callers welcome LONDON NW10 7494 36r 74197 lOp 74LSI81 320p 74Cl07 12Sp 4080 IUp OPTO.ELECTRONICS 
7415A 70p 74198 lSOp 74LSI90 lOOp 74ClSO 250p 4083 IZlp 2N5777 Up ORP12 top ORP61 top MON.FRI ' .30·5.30 Telex : 922800 7498 65p 74109 ISOp 74LSI91 lOOp HC151 2tOP 4086 SSp OCP71 130p ORP60 top TIL78 70p SATURDAY 10.30.4.30 Tel: (01) 452 1500 
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When replying to Classified Advenisements 
please ensure : 
(A) That you have clearly stated your require-

ments. 
(8) That you have enclosed the right remittance. 
(C) That your name and address is written in 

block capitals. and 
ID) 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 

BRAND NEW COMPONENTS 
BY RETURN 

HIGH STABILITY RESISTORS. tw Carbon Film Ei2 Series tA-lOM. IE24 2A-6M21-lp 
Metal Film Et2 Series 10A-2M2-2p 

MULLAAD Min. Ceramic E12100V 2% 1.8pf. to 47pf.-3p 
2% 56pf. to 330pf.-4p. 10% 390pf. to 4700pf.-4p 
Plate Ceramic SOV Wkg. Vank.al Mounting. 
E1 2 22pf. to 1000pf. & E6 lK5pf. to 47Kpf.-2p 
Miniature Polyester 250V Wk!. Vertical Mounting. 

0 .68- 11p. 1.0-15p. 1.5-20p. 2.2- 22p 
ELECTROLYTIC. Wire Ended (MfdaNoltal. 

0.41 /50 50 22125 51, 100/15 I, 410/25 11, := 
Si: := 

22/1 6 51, 100/1 6 1, 410/16 11, 2200/16 20p 
TANTALUM BEAD SUBMINIATURE ELECTROLVTICS. 
0.1. 0 .22. 0 .4 7. 1.0. 2.2 • 35V & 4.7 6 .3V- 14p 
4.7/ 16V & 25V-15p. 10/ 16 & 22/6-20p. 10/25-29p 

Polystyrene G3V Wkg. E 12 Series Long Axial Wire • . 
10 pf. to 820 pf.-3p. 1000 pf. to 10.000pf.-4p 
TRANSISTORS. 
8 Cl 0 7/8/9 lOp BCl82 l Bp BF197 9p 
BCt47/8/9 lap BCIB4L 8p 8FY50/5 1/5218p 
8C 157/ 8/9 lOp 8C2 12 l 8p BFX88 2Sp 
BC547C/SC/ 9C7p BCY70 l5p 2 N2926 7p 
BC557C/8C/9C7. 8F194 9. 2N3055 50p 
8 Pin D. I. l. i. c·s 741 Op/amp.-18p. 555 Timer- 24p 

14 Pin-12p. 16 Pin-l4p. 28 Pin-25p 

DIODES (p.i.v ./ampa). 
75/2 5mA l N4148 2p 1250/ IA BY l 27 lOp 
lOO/ lA lN 400 2 4p 400/3A lN5404l4p 
BOO/ l A l N4006 6p 60/ 1.5A SlMl 6p 
1000/ 1 A I N4007 7p 30/1 50mA AAY3 2 l2p 

ZENER DIODES. 
E24 Series 3V3 to 33V 400mW-8p. lW-lOp 
L.E.D.'83 mm. & 5 mm. Green. Yellow-14p 

VOLTAGE REGULATORS + . SV. 8V. 12V. lS:f,oomA.-35p 
O.SA_Op. tA_5p 

50mW & tw 1 OOR to 1 MO.--6p 

THE C. R. SUPPLY CO. 
127, Chesterfield Road, Sheffield S8 OR N. 

V.A.T. Inclusive Prices, Postage 15p 
(FREE over £5.00) 

CLEARANCE PARCELS: Transistors , Resistors, Boards, 
Hardware. 10lbs only £S.80' 1,000 Resistors £4.2S , SOO 
Capacitors £ 3.7S, BC108. BC1 7 1. BC204, BC230. 
2NS061. CV74 97 Transistors, 10 70p. 100 £5.80. 2N 
30SS . 10 for £3.S0. S.A.E. Lists: W.V.E. (I) IS High Street, 
Lydney. Gloucestershire. 

BUILD a professional VLFITR metal deteclor for £19.00. 
Moulded coil . prealigned and assembled circuit board. 
Phone Storrington 4830. 
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SMALL ADS NOTICE TO 
READERS 

The prepaid rate for classified advertisements is 24 pence 
per word (minimum 12 words). box number 60p extra. 
Semi-display setting £8.00 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). 

Whilst prices of goods shown in 
classified 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/he magazine. 

CB SPARES 
Original transistors and integrated circuits for all 
types of 40/ 120/24C etc. channel rigs. 

McLAUGHLlN ELECTRONICS, 
44 Carlisle Road, 

Londonderry, 
Northern Ireland BT48 6JW. 

Tel. 0504 65002. 

CRYSTALS MADE TO ORDER wilhin 6 weeks. 
4·IOSMH z. wire or pins. £3 .90 each inclusive. HARTLEY 
CRYSTALS. Green Lane, Milford. Godalming, Surrey 
GU8 SBG. 

FM OX! 
88-1 08MHz Mosfet preamplifier 

Vastly superior performance over bi-polar 
preamplifiers. Mains powered unit. £25.95 

inc. pp. 
SAE data to: H. Cocks, 

Cripps Corner, Robertsbridge, Sussex. 
Tel: 058083-317. 

WE SUPPLY most Vintage Radio component parts with a 
friendly service worldwide. Vintage British Radio Com-
ponents Co.. Weldon Park. Weldon. Near Corby. 
Northants. Tel. Corby 6187S. 

VALVES 
Radio - T.V. - Industrial - Transmitting 
Projector Lamps and Semiconductors 

We Dispatch Valves to all parts of the world 
by return of post, Air or Sea mail. 4000 Types 
in stock. 1930 to 1976. Obsolete types a 
speciality. List 50p. Quotations S.A.E. Open 
to callers Monday to Saturday 9.30 to 5.00 
closed Wednesday 1.00. We wish to 
purchase all types of new and boxed Valves, 
Projector Lamps and Semiconductors. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Wittering, 

Suasex P020 SBN 
West Wittering 2023 (STD Code 024366) 

£4·15. HCt8/U: 4 ·0 . 5·0. 6 ·0. 7 ·0. 8 ·0 . 9·0. 10·0. 10·7. 
MH z £3·00. 12 ·0 . 15 ·0. 16 ·0. 18 ·0 . 20·0. 6 ·9375. 
38 ·6667. MHz. £3·26. Selected freqs stocked in Glider. 
Marine and 27 MHz bands. Any freq made to order in 6 
weeks from £3·90. 
FILTERS Your best source for 6 and 8 pole and monolithics 
for AM . CW. SSB. FM . on 455 kHz. ' ·6 . g ·O, , O· 7 . 21 ·4 
MHz, etc. 
Prices inc. VAT and UK pos!. SAE lists. 

P. R. GOLLEDGE ELECTRONICS 
G3EDW, Marriott. Somel"8.t, TAle 5NS. 

T.I: 0480 73718 . 

100 MIXED TRANSISTORS £3.50. List 15p. SOLE 
ELECTRONICS. (P.W.) 37, Stanley Street, Ormskirk, 
Lancs. L39 2DH. 

Southern Valve Co., 
2nd floor, 6 Potte,. Road, New aemet, Hert • . 
1 

Same Day Postal Despatch. Telephone afternoons preferred. 

Valves. Tubes. Aerials ate by LEADING·MAKERS. Send SAE 
lists or Phone fo r current prices, Counter or MAil ORDER. NO 
COD. Speedy Despatch assured. No order under £: 1. 

Philip 8eannan. 6 Potter. Road, New Bemet, Herts. 
Tel: 1.934/5 (1934 Recording Machinel. 

L. _____ Telephone for Shop Hours. ____ --' 

P.W.TAMAR 
Set of six top Quali ty prin ted circuit boards glass fibre tinned 
and drille d £12 inc . Also a vailable transceiver 

p 
Most P.W . Boards in stock. Complete lists s.a.e. Special ser-
vice for P.W . readers. Phone Elgin 3227 between 6-9pm 
any evening inc. w eekends for immediate despatch of re-
quired P.C.B. P.C.B. problems ? Please write or phone 
w hether you require one or thousands. 

H.T.E. (Printed Circuit Boards) 
50 Milnefield Avenue, Elgin, Moray IV30 3EL. 

TUNBRIDGE WELLS COMPONENTS, BALLARD'S, 
108 Camden Road, Tunbridge Wells, Tel: 31803. No Lists. 
Enquiries S.A.E. 

Books and Publications 
WHY NOT START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS. A genuine 
opportunity to success. LARGE PROFITS. You can't help 
but make money if you follow the easy, step by step, 
instructions in our fully illustrated manual showing how to 
rewind Electric Motors. Armatures and Field coils as used 
in Vacuum Cleaners, Electric Drills and Power Tools. NO 
PREVIOUS KNOWLEDGE IS REQUIRED, as lhe 
manual covers in 13 chapters. where to obtain all the work 
you need. materials required, all instructions, rewind charts 
and how to take dala elc. A gold mine of information. How 
to set up your home workshop and how to cost each job to 
your customer. £4.S0 inclusive of P&P. UK. CWO to: 
INDUSTRIAL SUPPLIES, 102 Parrswood Rd ., 
Withington. Manchester 20. Dept. PW. 

1-,·,-II-I-I-t-I:€1#t=i!Jlig§l 
WORLD RADIO TV HANDBOOK It. Edition •..••. . . tt- lO 
Radio SIuion, Guide. . . . . . ... . . £1-60 

: : : : : : : : 
How 10 build your own Metal & Treasure louton . . • . ll - IS 
Ho .... to build Advanced Short Wave Receivers .. . ......•. ll-]S 
How to build your own Solid Sute Olc illolcope ... . ..•.. . • ll-6S 

ELEMENTS OF ELECTRONICS 
Book I. The Sim ple Electronk Circuit & Componenu £l-tO 
Book 1. Allernnin, Cur rent Theory . . ............. £2...040 
Book 1. Semiconductor Tech ....... 0-40 

SET OF 1 BOOKS . . . . . . . . . • .. . .• .. £1-410 
P"ICES INCLUDE POSTAGE I PACKING. 
4 CHILCHESTER COURT,WICIHAM RD,BECIENHAM lENT BR3 2QW 

FULL REPAIR data any named T .V. £S.SO. with circuits. 
layouts, etc., £7. (AUSW) 76 Church Street, LarkhaJl , 
Lanarks ML9 I HE. 

THE INFRA-BASS LOUDSPEAKER 
by G. Holliman 

(full constructional details for versions using 15". 12" and 1 0" 
drive units.) £2.96 post free ($6 overseasl 

THE DALESFORD SPEAKER IIOOK 
bv R. F. C. Stephens 

This book is a must for the keen home constructor. Latest 
technology DIY designs. Plans for LB., and Refl ex designs for 
10-100 watts. Also unusual centre-bass system. £2·20 post 

free ($5 overseas) . 

VAN KAREN PUBLISHING 
5 SWAN STREET, WILMSLOW, CHESHIRE 

Record Accessories 

STYLI, Cartridges for Music Centres. etc. FREE List no. 
29 for S.A.E. inc ludes Leads. Mikes. Phones etc . 
FELSTEAD ELECTRONICS (PW). Longley Lane. 
G atley. Cheadle. Ches. SK8 4EE. 
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Service Sheets 

G T THE TECHNiCAL INFORMATION SERVICE 
• .76CHURCH ST., LARKHALL, LANARKS ML91HE 

Any single service sheet for £ 1 and large S.A.E. 

1 OOO's of different service sheets. service manuals and repair manuals always kept in 
stock for immediate despatch. S.A.E. brings newsletter; pricelist; bargain offers such 
as service sheets under 40p; quotations for any requested service sheets/manuals 
without obligation. Phone 0698 883334. 
Save time and money - 2 giant catalogues listing thousands of service 
sheets/manuals plus £4 worth of vouchers free - send £2 + large S.A.E. 

SERVICE SHEETS, Radio, TV etc .. 10,000 models. 
Catalogue 24p, plus S.A.E. with orders, enquiries. 
TELRAY, 154 Brook Street, Preston PRI 7HP. 

BELL'S TELEVISION SERVICES for Service Sheets on 
Radio, TV etc., £ 1.00 plus S.A.E. Colour TV Service 
Manuals on request. S.A.E. with enquiries to B.T.S., 190 
Kings Road. Harrogate, N. Yorkshire. Te!. (0423) 55885. 

SERVICE SHEETS from 50p and S.A.E. Catalogue 
and S.A.E. Hamilton Radio, 47 Bohemia Road, St. 
Leonards, Sussex. 

30.000 SERVICE SHEETS IN STOCK 
COLOUR MANUALS ALSO AVAILABLE 

C. CARANNA 
71 . a....fort Pori<. London NW11 SBX 

01 -4118 4882 I Moll Onl .. l 

For Sale 

SOLARTRON CD 1400 Oscilloscope. Dual Beam V.G.C. 
£125, Marconi U.H.F. signal generator 1700 MHz-25oo 
MHz £30. Brentwood 223055. 

SONY 32 BAND GLOBAL RADIO 'CRF 320'. 
Frequency sy nthesizer on short wave bands with digital 
LED readout. Sold at £875 in shops. Available for £600 as 
new. Write to Mr. Withanage.8 Cromer Mansions. Cheam 
Road. Sutton. Surrey. 

ORGAN (Home Built) 2 x 61 note + 32 note PED. 
Drawstops! 01 -452 9975 PAUL BANKS. 

MULLARD LPI164 AM/FM I.F. Modules Guaranteed 
Unused. £1.50. P.P. C.W.O. S.A.E. lists. Tennex, Stock 
Road. Industrial Estate. Southend, Essex. 

AR88D RECEIVER S-METER MANUAL and some 
spare valves £40. Buyer collects. Mr. D. Clark, Hillside. 
Butchers Hill. Shorne. Nr. Gravesend, Kent. 

LOWE SAX30 with A.T.U. £100. Phone Alnwick 710004. 
Weekends. 

NEW BACK ISSUES ' OF "PRACTICAL WIRELESS" 
available 80p each, post free. Open P.O./Cheque returned if 
not in stock - BELL'S TELEVISION SERVICE, 190 
Kings Road, Harrogate, N.Yorks. Tel: (0423) 55885 . 

DECCA STEREO cassette deck model 5359. Dolby deck 
vortex perm ally head and auto stop with circuit diagram 
£20.00. 100 metres single screen wire 7/0. 2mm. £5.50. 
Pyral Maxima C90 cobalt cassettes. 10 for £8.50. Two 
Way TV aerial splitter £ 1.50. (Condenser) I" Terry Clips. 
100 for £4.00. Prices inc. VAT and UK post. 
SURPLECTRONICS, 216. Leagrave Road. Luton, Beds. 
LU3IJD. 

Courses 

COURSES - RADIO AMATEURS EXAMINATION. 
City & Guilds. Pass this important examination and obtain 
your G8 licence, with an 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 SWI9 
4DS. Tel: 01 -947 7272 (Careers Advisory Service) or for 
prospectus requests ring 01-946 1102 (24hr Recordacall). 
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Educational 

CAREERS in Marine Electronics, Courses commencing 
September and January. Further details, The Nautical 
College, Fleetwood FY7 8JS. Tel. 03917 79123. 

COMPUTERS 
Learn to really understand 
computers - how they 
work and how they are 
programmed. Home study 
course with skilled Tutor 
available ensures success. 
No previous experience 
needed. Colour brochure 
from :-Dept. PW. 
British National Radio & 
Electronic School., 
4 Cleveland Rd, St.Helier, 
Jersey, Channel Islands. 

Wanted 

ELECTRONIC COMPONENTS PURCHASED. All 
types considered - Must be new. Send detailed list - OlTer 
by return - WALTONS, 55A Worcester Street, 
Wolverhampton. 

EDDYSTONE EA12 WANTED. Also recent Amateur 
HF Transceiver. For sale. EC 10; £55 .01 ·935 7119 Days. 

WANTED Heathkit HFW·I Knightkit KG687 alignment 
generators. 7, Firtree Road, Hastings, Sussex. Te!. 0424 
427374. 

PX4, PX25 and equivalent valves, new or used, plus all 
types of bright emitter valves, Vintage Wireless Co., (see 
advert on Page 82). 

V ALVE ENTHUSIAST wants books 1940-60 on valve 
theory, practice and repair. including basic maths for radio 
and electronics; Colebrook & Head. Radio & Electronic 
Lab. Handbook ; Langford-Smith, Fundamentals of 
Electronics 1st Ed. E. N. Lurch. Also circuit diagram for 
Furzehill V.V.M . Type V220. J. Hadlow. 0 1-689 6450. 

WANTED. 2 pairs of headphones 4000 OMS suitable for 
crystal sets. Preferably with ear piece adjustment. Also 
detector crystals 6. G. C. Munton. Willoughby House. 
31. Church Street, Digby. Lincs. 

Aerials 

JAYBEAM AERIALS Mail Order Service. SAE to 
MichaeI Day Ltd. Place Farm Way. Princes Risborough, 
Bucks. 

COPPER AERIAL WIRE 14swg hard drawn 70' £3.50, 
140' £7.00 inc VAT. Postage £1.75. T.M.P. Electronics, 
Supplies, Britannia Stores, Leeswood, Nr. MoId, N. Wales. 

KILL THAT INTERFERENCE 
G2DYM ANTI-T.V. I. TRAP DIPOLES: 
S.W.l. Indoor models £14.50 & £27.50 
S.W.l. Outdoor models £30.00 & £34.50 
Tx- ing models £42.50, £52.50 & £59.75 
lists 10 x Bin 17p SAE. Aerial Guide 50p. 
Indoor and invisible aeria ls for S.W.L·s £3.50. 

G2DYM. UpIowman. Tiverton. Devon. 

EX-GOVT: Miniature Co-axial Relays 18V-28V £5.00, 
Large Toggle Switches D.P.D.T. £1.00, Earth Tags (x 20) 
£0.50. M. K. SMITH (Factors Agent), 16 High Wiend. 
Appleby. Cumbria. 

Veteran & Vintage 

"SOUNDS VINTAGE" 
The only magazine for all vintage sound 

· onthlfs iasts. packed with articles by top 
• writers. covering gramophones, phono-
· qraph5 78s wireless. news. history, 
ff!Vlews. etc. 
Bi-mo·rlthly. Annual subscription £6.00 

· (nirmail extra). Send 7 5p for sample copy. 
- 28 Chestwood Close. - Billericay. Essex 

Situations Vacant 

MAKE YOUR HOBBY YOUR CAREER I An opportuni· 
ty for a school·leaver to join London's largest independent 
radio-telephone company. We are looking for a trainee. 
preferably with G.C.E.'s in English. Maths and Physics and 
an interest and enthusiasm in two-way radio. Whilst work-
ing and training with us you will be given day-release at 
college to enable you to qualify as a radio· telephone 
engineer. Call or write Mike Rawlings or Bill Clarke. Lon-
don Communications (Equipment) Ltd. , 30 Boundary 
Road. St. John's Wood. London NW8. Telephone 01·328 
5344. 

'T1iSTliRS, Test Technicians, Test Engineers - Earn what 
you're really worth in London Working for a World Leader 
in Radio & Telecommunications. Phone Len Porter on 
01 -874 7281 or write - REDIFON TELECOM -
MUNICATIONS LTD., Broomhill Road, Wandsworth, 
London SWI8. 

UNIVERSITY OF SUSSEX 
SCHOOL OF ENGINEERING 

AND APPLIED SCIENCES 
ELECTRONICS 
TECHNICIAN 

A vacancy exists in the School of engineering and 
Applied Sciences for an Electronics Technician. The 
successful applicant will be required to assist in the 
teaching and research laboratories on a variety of 
interesting projects, should have had considerable 
experience with electronic circuits, preferably some 
experience of Teletype Servicing. 
Salary on the scale £4431-£5097 pa or £4776-
£5577 pa , depending on experience and 
qualifications. 

Applications, in writing. should be addressed to : 
The Laboratory Superintendent. 

School of Engineering and 
Applied Sciences. 

University of Sussex. 
Falmer. Brighton BN1 90T. 

Please mention 

PRACTICAL WIRELESS 

when replying 

to advertisements 
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Miscellaneous 

GUITAR/PAl 
MUSIC AMPLIFIERS 

100 wa n superb treble/bass overdrive. 12 months 
tuarantee. Unbeatable at £49; 60 wa tt £42; 200 watt 

seD. treble/bass per channel £75; 200 watt £98; slaves 100 
watt £34; 200 watt £66; fuu boxes. great sound £12.00; 
bass fuzz £12.90; overdriver fuzz with treble and bass 
boosters £22; 100 wait combo superb sound overdrive. 
sturdy construction, castors. unbeatable £98; twin channe l 
£110; bass combo £112; speakers 15in. 100 watt £36; 
12in. 100 watt £24; 60 watt £16; microphone Shure 
Unidyne B £25; 3-Channe\ sound/light £26. 

Send cheque or p.a. to: 
WILLlAMSON AMPLIFICATION 

62 Thorncliffe Avenue, Dukinfield, Cheshire. 
Tel: 061-308 2064 

SPLlTTER! AMPLIFIER Two Televisions rrom one Aerial 
4DB gain. Send £14.95 or SAE. Michael Day Ltd., Place 
Farm Way. Princes Risborough. Bucks. 

MORSE CODE TUITION AIDS 
Cassette A: 1- 12 w.p.m. for amateur radio examination. 
Cassette B: 12-24 w.p.m. for professional examination 
preparation. Each Cassette are type C90. 
Morse Key and Buzzer unit for sending practice. 
Price each Cassette (including booklets) £4·75. Morse Key 
and Buzzer £4·75. 
Prices include postage etc. Overseas Airmail [ 1·50 extra. 

MHEl ELECTRONICS (Dept P .W , ), 12 
longahore Way, Milton, Portsmouth P04 alSo 

SEEN MY CAT? 5000 Odds and ends. Mechanical. Elec· 
trica l. Cat. rree. WhislOn (Dept. PW) New Mills. Stock port. 

REGHARGEABLE 
BATTERIES 

TRADE ENQUIRIES WELCOME 
FULL RANGE AVAILABLE. SAE FOR LI STS. £1·45 for 
Booklet " Nickel Cadmium Power"' plus Catalogue. Write o r 
call, SandweJl Plant lld. 2 Union Drive, BOlDMERE. 
SUTTON COLD FIELD, WEST MIDLANDS. 021 3549764 
or see them at TLC, 32 Craven Street. Chafing Cross, 
London WC2. 

SS8 KAYTONE, 1000Hz da-dit-da, £6.00, 
PT1000, Piptone, 1000Hz for 250 ms, 
£4.00. AT1750, Toneburst, pos or neg earth, 
£3.50. RC2- 10 Converter, 1 d8 N.F. 26d 8 
gain, Kit £10.10, 80xed ready built £22.00. 
RC4-2 Converter, 4 metres input, 2 metre IF, 
Ki t £8.34, ready built .£19.00. 

SPECTRUM COMMUNICATIONS 
". 12 Weatherbury Way, Dorchester, 
" Dorset DT1 2EF, 

PRINTED CIRCUITS. Make your own simply, cheaply 
and quickly! Golden Fotolak Light Sensitive Lacquer -
now greatly improved and very much faster. Aerosol cans 
with rull instructions. £2,25 . Developer 35p. Ferric Chloride 
55p. Clear Acetate sheet ror master 14p. Copper-clad 
Fibre-glass Board approx. I mm thick £ I. 70 sq. rt. 
Post/Packing 60p. White House Electronics, p.a. Box 19, . 
Penzance, Cornwall. 

LOSING DX? 
RARE DX UNDER QRM? DIG it OUT with a Tunable 

EXACT TIME? MSF CLOCK is ALWAYS CORR ECT - never 

leap year, also parallel BeD output for computer and 
audio to record and show time on playback. receives 

built-In antenna, 
V .L.F. l' lO- 150KHz. Receiver £13.70. 
MISSING DX1 Get SPOT-ON with a Crysta l Calibrator. 

between your antenna and receiver. 1 MHz. 100, 25KHz 
markers to vhf. MORE OX, £19.80. 

LONG WAVE OX? Exciting lOO-600KHz Converter 10 
4.1-4.6MHz. bu ilt-in antenna tuner. £13.90. 

filch fun-lo-build killncludl1S sl1 parts, jXinted circuit, Cllse, postlJgl1 I1 rC, 
moner beck gus"ntee so GfT one NOW. 

CAMBRIDGE KITS, 
45 (PL) Old School uno, Milton, C...,bridgo. 

SUPERB INSTRUMENT CASES by Balelli, manurac-
tured rrom P.V .c. Faced steel. Hundreds or people and in· 
dustrial users are choosing the cases they require rrom our 
vast range. Competitive prices start at a low £ 1.05. Chassis 
punching racilities at very competitive prices. 400 models to 
choose rrom. Suppliers only to Industry and the Trade. 
BAZELLI. (Dept No.25) St. Wilrreds. Foundry Lane. 
HallOn. Lancaster. LA I 6L T. 

THE SCIENTIFIC 
WIRE COMPANY 

PO Box 30, London E.4 
Reg. Offic. 22 Coning.by GdM 

ENAMELLED COPPER WIRE 
SWG lib 80. 40. 
10to 29 3.10 1.86 1.10 
301034 3.50 2.00 1.15 
351039 3.95 2.36 1.34 
401043 5.10 2.97 2.28 
44 to 6.00 3.60 2.50 
47 8.37 5.32 3.19 
481049 15.96 9.58 6.38 

SILVER PLATED COPPER WIRE 

200 
.80 
.80 
.98 

1.42 
1.91 
2.50 
3.69 

14 to 22 
24 to 30 

5.30 
6.50 

3.03 
3.75 

1.85 1.20 
2.20 1.40 

Prices include P&P and VAT. 
Orders under £:2 please add 2Op. SAE fo r list. 

Dealer enquiries welcome. 

C,W,A.S. ALARM. Send now ror the latest discoun1 
catalogue or Proressional Burlar Alarm Equipment. 
C.W.A.S. Alarm, 11 Denbrook Walk, Bradrord BD4 OQS. 
W. Yorks. Phone 0274682674. 

KEEP ONE HANDY IN THE WORKSHOP 

1I J 
The unique aerosol treatment 
for minor burns and scalds. 

From Boots and other Chemists. 

AVO METER REPAIR SERVICE For the Amateur. Full 
avometcr repair and calibration service offered. Also large 
range or spares, service manuals available ror A VO'S. 
Phone Stevenage (0438) 5 1383. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

100 

Please insert the advertisement below in the next available issue of Practical Wireless for ." .............. ........... .. " .. " insertions 
I enclose Cheque/ P.O. for L .... " ........ ........ .. ... ..... . 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME ........... " ..... , .. . , ......... , .......... " ......... , .......... " .. , ..... .. .. " ... ... ... .. .. " .. .... .... ," .. ... ......... " .... . 

ADDRESS .... .......... .. ....... , ..................... ... ...... ," ... .... ..... .... .. .... .. .... " ..... ..... ,,, .................. .. . 

Send to: Classified Advertisement Manager 
PRACTICAL WIRELESS, 
GMG, Classified Advertisement Dept., Rm. 2337, 
King's Reach Tower, Sta m ford Street, 
London SE1 9LS Telephone 01-2615846 
Ra te 
24p per word. minimum 12 words. Box No. SOp extra. 
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TRANSFORMERS 
oltages stated are on full load 

Continuous Ratings 
+ VAT 15% 

60 VOLT RANGE 

ReI 
111 
213 

7 1 
lB 
85 
70 

lOB 
72 

116 
17 

115 

120R 24V OR 
Pr i vo lt s 
Amps 

12V 24V Price 
05 025 2·42 
10 0 ·5 2 ·90 
2 I 3 ·86 
4 2 4 ·46 
0 ·5 2 ·5 6 ·16 
6 3 6 ·99 
B 4 8 ·16 

10 5 8·93 
12 6 9 ·69 
16 B 11·79 
20 10 15·38 

P&P 
0 ·52 
0 ·90 
0 ·90 
1· 10 
1·10 
1· 10 
1·31 
1·31 
1·52 
1·52 
2·39 

SCREENED MINIATURES 
Ref mA Volts £ P&'P 
238 200 3-0-3 2 .83 0 ·63 
2121A. 1A 0-6.0-6 3 .140·90 

13 100 9-0-9 2.350·44 
235 330.3300-9. 0-9 2 .190·44 

BRIDGE RECTIFIERS 
l00V 25A £2·86 500V 
200V 2A £0·52 PM7A6 
200V 4A £0·75 12A 

£3· 75 

ggbl-----------i 
236200.2000- 15. 0-15 2 .190·44 ENDOFlINEOFFERS 
214 300.300 0-20. 0-20 3 .08 0 ·90 ReI P&P 
221 700 (DCI 20-12-0-12 -20 3 .750·90 30 - Isolato, 240V:240V 200VA 
2061A.1 A 0-15-20-0-15-20 £4.62 (1·10 

5·091 · 10 M616 - 0-240V: Screen 
203500. 5000-15-27-0 -15-27 11 13-0-131A. 

4·391 ·10 2112V 150ma 

ReI 
112 
79 
3 

20 
21 
5 1 

117 
BB 
B9 
90 
91 
92 

Amps 
0 ·5 
1·0 
2 ·0 
3 ·0 
4 ·0 
5 ·0 
6 ·0 
8 ·0 

10 ·0 
12 ·0 
15 ·0 
2 ·0 

Price 
2·90 
3 .93 
6·35 
7 ·39 
8·79 

10.86 
12 ·29 
16·45 
18·98 
21·09 
24.18 
32·40 

1· 10 
1· 10 
1·31 
1·31 
1·52 
1·67 
1·B9 
1·B9 
2·24 
2·39 
O.A 

Prl 2201240V sec 0-24-30-40-4B-
60V. Voltages available 6. 8. , 0 , 12. 
16. 1 B. 20. 24. 30. 36. 40. 4B . 60 m 
24V-0-24V or 30V-O-30V. 
ReI Amps Price P&P 

2041A. 1A 0-15-27-0-15-27 £1 ·50 60p 
6 ·64 1·10 M489 - 0-240V: 1400V • 

__ __ 1 50ma. 6·3V • 4A £5·50 (1 ·04 
M708 - 3K 

1 B7 30 15 19·72 2 ·39 
226 60 30 40·41 O.A. 

SPECIAL OFFER 
AVO 8 MK5 £100·50 M679 _ 240V. 36V 1 ·6A £3.00 78p 
AV071 £40·80 M865 - 100VLineto4 lQwatts 

124 0 ·5 4 ·27 t · l0 Muftimeter 20KO BN 
126 1·0 6 ·50 1·10 with combined 
127 2 ·0 8 ·36 1 ·31 audio/ l.F . test oscillator 

AVO TEST METERB 

125 30 12-10 1·31 at 1 KHz and 465 KHz minor £1 .90 60p 
50 VOLT RANGE AVOW •• £82.20 Ml020 -0-240V 12-0-12V . 

Sec 50V Voltages available 5, 7. 8, 10, AVO TT169 in circuit transistortester £42·60 M1 126 _ 120/24QV: 9-0-9V " 1 A 
123 4 ·0 13·77 2 ·12 AC/DC to 1000 volts 
40 5·0 17·42 1·B9 . DC current to 500mA 

13. 15. 17.20. 33. 40 0' 20V-0-20V or AVOEM272316K -Volts £63·40 £1 .79 7 1 
P6ce P 8< 

120 6 ·0 19·87 2 ·12 resistance to 1 KO. Size 
121 B·O 27-92 O.A. 160x97x40mm 
122 10 ·0 32.51 O.A. £8·50 P & P (1 ·00 

102 05 3 ·75 0.90 !------------.L..=:....:..:=-----!AVOClamp M.t.rto300A £59.10 ReI 009 1 Amp £2·98 P& P(1 ·10 
103 1·0 4 ·57 1· 10 Soldering Iron - 25W 10 BS spec. £1 ·75 P&P 30pNAT availabl.. RelOl0 2 Amp £4.62 P 8< P (1 · 10 

VAT 15%. 

104 2 ·0 7 ·68 1·31 Solder Gun - 100W include bulb for spot on vision and 
joints £7·50 P&P 70p + VAT 20,000 ohmi'V Multimeter. mHfOf sca le Rt." P &. p 

. 16' 37 ' ·89 Ranges AC DC 10 1000V DC cUllenl ID 2 S0m,o. 171 500lllA 2·30 a -52 g 22:29 2 :39 De-Solder Pumps - Spring loaded with quick action ReSistance ID 3 Mohms 172 1 A 3 ·26 0·90 
119 10 -0 27 .48 O.A_ button release for one handed working. 5" " 31-" ... If" £14·36 P&P £1.00VAT15% 173 2 A 3·95 0·90 
109 120 32.683 OA Large£5-10P&P35p + VAT i---------------.., 
MAINS ISOLATORS (SCREENED) Small £4·75 P&P 30p + VAT 

ReI Sec 120/JA40 Sec CT P & P Replacement tips Sma11 65p ! VAT. Large 86p + VAT £15·85. pp [1 · 1 5 VAT 15% 
;% ABS Plastic Boxes : inset brass nuts. slots to take PC NEW RANGE TRANSFORMERS EDUCATIONAL METERS(Moving Coili 
150 100 8.38 1·31 cards (boardsl flush fitting lid . 0-36V-4BV/36V-0-36V 48V-0 -4BV 'O-IOA 1O: 'iA[ 2A. 0-15v. ()::J'QV ' 
15 1 200 12.28 1.31 Freestanding large scale easily react 

PS 1 80mm x 62 x 40 SOp ,---------! t:ps 

154 500 22·52 2 ·47 PB2 100mm x 75 x 40 90p Burglar Alarm: ultrasonic 20 432 13.35 AUTO TRANSFORMERS l H 8! : : H m '/73 m P&P 33p • VAT. can b. m 26-; 6! ::: 
115 or 240V I 8::: 

390Cl/470CllSlOnt560nl8200l1K/1Kl / 1K2I1K6 0 . 4361.120 0 . g: 
g g gg 

VA P';ce P 8< P ReI £1 .50/100 + VAT. in 1 OO's only. 0 JOv 5·95 0 JOV 6· 70 51S 5000 0· 10·115·100-210·140 91-45 OA 1--------------------.., or 2 ·60 StIp up or step down 

IroM lSW & 25W £1 .76 P & 

5001 K 23°0:6137 21 .. 8695 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE : 01-488 3316/7/8 
NEAREST TUBE STATIONS AlDGATE & LIVERPOOL S 

1500VA 42 .82 O.A. 93W P.W_ Purbeck osciloscope transformer 250-0-250: S.nd 20p stamps for 
6 ·3V: 12 ·9V £8-42 £1·04 Catalogul./'lP/lri9cB.sO.corr.ct 

(author approvedl 3 

Top Priority for 
every constructor-
HOME RADIO 

CATALOGUE 
• About 2 .000 items clearly listed. 
• Profusely illustrated throughout. 
• Large A-4 size pages. 

.• Bargain list order form and 2 
coupons each worth 25p if used as 

. directed. all supplied free. 
Price [1, plus 50p for post, packing 
and insurance. 
Send cheque or p.a. for £1 .50 

HOME RADIO Components LTD 
Dapt. PW. P .O. Box 92. 215 London Road. 
Mitcham . Surrey. 01-543 5659 

MAILORDER 
PROTECTION SCHEME 

The Publishers of 'Practical Wireless' are members of the Periodical Publishers 
Association which has given an undertaking to the Director General of Fair Trading 
to refund monies sent by readers in response to m ai l order advertisements. placed 
by mail order traders, who fail to supply goods or refund monies owing to liquida-
tion or bankruptcy. Th is arrangement does not apply to any fa ilure to supply goods 
adverti sed in a catalogue or in a direct mail solicit at ion. 
In the unhappy event of the failure of a mail order trader readers are advised to 
lodge a claim with 'Practical Wireless' within three months of the date of the 
appearance of the advertisement. providing proof of payment. Claims lodged after 
this period will be considered at the Publisher's discretion. Since all refunds are 
made by the magazine voluntarily and at its own expense. this undertaking 
enables you to respond to our mail order advertisers with the fullest confidence. 
For the purpose of th is scheme, mail order advertising is defined at :-
'Oirect advertisements. display or postal bargains where cash had to be 
sent in advance of goods being delivered'. Classified and catalogu e mail order 
advertising are excluded. 

Practical Wireless, November 1980 

"UMPTOIT! 
Climb aboard the breadboarding 
bandwagon with CSC 's new WK - 1 
wire jumper kit - just what you've 
always wanted to make 
bre<!dboarding easier and quicker 
than ever before. Here, in one 
neatly compartmented box, are all 
those different lengths of insulated 
hook- up wire you need - 25 pieces of 
each, in 14 lengths ranging from 0 .1 inch 
to 4 inches. What's more , the CSC kit m akes 
your job even easier by colour-coding all the 
different len gths and providing a quarter-
inch length at each end with the insulation stripped 
off and bent through 900 • So CSC jumper wires come 
ready to plug stra ight into your quick-test sockets, bus strips or 
breadboard system. No more fiddling around with wire cutters, 
strippers or pliers - everything you need in one box. Ta ke the plunge 
right now by filling in the CSC coupon. 

CSC (U KI Ltd . Dept. 6RR, Unit I, Shire Hill Indu stria l E'la te . Saffron Walden . 
Essex CBll 3AQ. Telephone : (0799121682. Te lex: 817477. 

rr ------------., 
I 

WK - 1 Jumper Kit £5.00 Nett. Unit price inc. P&P 15% VAT _ Only Reoo 

Please deduct £:1 postage from each add ItIonal order. I 
I enc lose cheq u e/PO for £ . ......... .. .. . .. . I or debit my 8 arclaycard, Access, Amer ican Express card I 
No ...... . . . . ... . . .. .... . E xp. date ..... . 

I or T e l : (0799 1 21682 with your card numbe r and your order I 
will be in the post immediate ly . 

I NAME I 
ADDRESS ____________________________________ __ 

I CON11N(NIAl SP( OAl l lf !> ( ()f,'p()QA1ON I 
I =5= I 

Continental Special ties Corporation (UKI Limited, Dept. 6RR I Unit 1, Sh ire Hill Industrial Estate . Saffron Walden, Essex CBll 3AQ. I 
..J 
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WATFORD ELECTRONICS 
33/35, CARDIFF ROAD , WATFORD, HERTS, ENGLAND 

MAIL ORDER CALLERS WELCOME Tel Watford 40588 /9 
ALL DEVICES BRAND NEW. FULL SPEC. AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 

.• OR BANKERS DRAFT WITH ORDER. GOVERNMENT AND 
EOUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED ITELEPHONE 
ORDERS BY ACCESS NOW ACCEPTED Minimum £10·00 ple .. e) . TRADE AND 
EXPORT INQUIRY WELCOME. P & P ADD 40p TO ALL OROERS UNOER £10·00. 
OVERSEAS ORDERS POSTAGE AT COST. 

VAT 
the total coet . 

w •• tock many more item • . It pay. to vi.it us. We are .ituated behind Watford 
Football Ground. Near •• t Underground/ Br. Rail S tation: Watford High Street. 
Open Monday to Saturday 9 •. m .-6 p.m. Ample Fr •• Car Parking .pace availabl • . 

lOp; 220n. 
330n 13p; 470n 17p; 6BOn 19p; I" 22p; 1/15 30p; 2,,2 J4p. 

ULTRASONIC 
TRANSDUCERS 
350p per pair 

BC338 27 
BC44 1 30 BSX20 
8C4 61 30 BSY95A 

AC1 25 35. eC477 48 BU105 
AC 126 26 BC516 38 BU205 
AC127 20 BC517 35 BU208 
AC 128 22 8C54 7 10 E421 
AC141 24 BC548 10 
AC142 24 8C549C 15 MJ491 
AC 176 26 BC557 15 MJ295 5 
ACY17 60 BC558 15 MJE340 

ACY20 S3 1BCY7 1 18 MJE2955 
ACY21 60 BCY72 20 MJE3055 
Acv22 60 B0131 42 MPF102 
ACY2B 60 BD132 42 MPF103 
ACY39 80 BD 133 50 M PF 1 04 
AD149 70 BD 135 40 M PF1 05 
AD161 42 BD 13E 40 M PF 106 
AD162 42 BD137 40 MPSA05 

AF11 7 95 :g 
AF118 95 BD140 J6 MPSA55 
AF139 76 BD 144 198 MP5A56 
AF17B 70 BD145 198 MPSU06 
BC107 10 B0205 110 MPSU56 

20 TI588A 50 2N38 19 22 
18 TI 590 30 2N3B20 45 

170 Tl591 J2 2N3B23 70 
170 ZTX10 7 11 2 N3866 90 
225 ZTX10B 11 2N3903 18 
250 ZTX109 11 2N3904 18 
225 ZTX300 13 2N3905 18 
175 ZTX301 15 2N3906 17 
105 ZTX302 20 2 N403 7 58 

54 ZTX303 25 2 N405B 15 
70 ZTX304 17 2 N406 I 17 
70 ZTX314 24 2N4062 17 
99 ZTX326 45 N4427 80 
70 ZTX34 I 28 N4859 65 
66 ZTX500 15 N4B71 55 
36 ZTX501 15 2N5172 25 
36 ZT X502 17 2N5 179 60 
36 ZT X503 15 2N5 19 1 75 
40 ZTX504 25 2N5305 40 
22 ZTX53 1 25 2N545 7 35 
24 ZTX5 50 25 2N545B 35 
29 403 I I 60 2 N54B5 40 
29 10313 125 2N5642 750 
29 40315 68 2N5777 45 
50 40316 85 2 N6027 44 
60 40361 50 3N I 2B 112 

L5 112 60 
l5113 65 
l5114 49 
L5122 70 
L5123 95 
l5 124 160 
l5125 60 
l5126 60 
L5132 95 

7415398275 
74L5399230 
7415447195 
74L5490 160 
74L5668 106 
74 15670 270 

7415673 -760 
741567 4 850 

L5 136 55 VOLTAGE 
L5 1 3B 70 REGULATORS 
lSI39 90 lA +ve 5V, 12V 
L5151 96 15. 1B.24V 60p 
LS 153 85 1 A - ve 65p 
lS155 96 100mA.,.ve5V 
'5157 76 6.B.1 2. 15V30p 
L515B 85 100mA - ve 65p 
l 5160 120 lM309K 135p 
l5161 98 lM317K 350p 
l5162 110 lM323K 635p 
l5163 100 lM723 38p 
L5164 115 7BH05 595 
l5 165 155 78HG05 650 
l5 166 175 TBA625B 60 

ml-------tI 
ELECTROLYTIC CAPACITORS IValuesare in/lFI. 8 10 H 

8Cl08C 12 8037B 65 OC35 
4OV: 22. :l'3/1F 8p; 100 12p; 220. 3300 lI'5p; 4700 115p; J5V: 10. 33 8p; :1'30 470 32p; BC 1 09 1 0 

170 40362 50 3N I40 112 m :gm r 7'"4AOL'S'--; 
130 40467· 95 L500 13 

lS170288 BRIDGE 
L51 73 105 RECTIFIERS 
L51 74 147 1 A/50V 20 

25V : 10.22. 47 . 100 8p; 160. 220. 250 15p; 470 25p; 640. 1000 35p; 1500 4Op; BC1098 12 BD695A 65 OC4 2 
220 54p; 3300 77p; 4700 92p; 16V: 10. 40.47 7p; 100, 125 8p; 220. 330 16p; 470 BC109C 12 BD696A 65 OC43 

125 40468 60 l501 13 
48 40594 90 l502 15 

20p; 1000 1500 30p;2200 36p; 10V: 1007p. BC14 0 35 BDY56 156 OC44 
TAG-END' TYPE 450V : 100/1F 160p; 70V: 4700 165p; 64V: 3300 150p; 2500 110p; BC14 2 30 BFl15 J4 OC45 

55 40595 98 l503 15 
55 40603 90 l504 20 

50V: 3300 136p; 2200 99p; 4OV : 4700 130p; 3300 98; 2500. 2200 92p; 2000+ 2000 BC143 30 BF 167 28 OGlO 
120p; 30V: 4700 110p; 25V: 15.000 195p; 6400 120p; 4700 lOOp; 3300 BC147 9> BF1BO 35 OC 7 1 

40 406 73 95 L505 23 
40 2 N69 7 25 L508 23 

85p; 2200 60p. 19 BF 194 11 OC72 
TANTALUM BEAD CAPACITORS POTENTlOMETERS:Ca,bonT,aek BC148B 10 g fJ l509 23 

60 2N706A 19 L510 20 

Single 29p 'g BFI97 OCBI 
16V: 2/12 . 4/17. 10 20p 5KOlo2M05in91egang 29p BC149C 10 21 

45 2N 70B 19 l511 32 
35 2N91 8 33 tm 

l 5 14 75 
5KO 10 2MO 5ingle with D/ P swileh 69p 

47J1.68p. 10032p;3V:1 00 23p. 8C1 57 10 BF244 29 0e170 
45 2N1303 50 l 515 40 

I la 2N 1304 50 l520 21 
85 2N1305 35 L521 32 

POLYESTER IMYLAR) CAPACITORS SLIDER POTENTlOMETERS 11 
l00V : 0 ·001 , 0 -002 . 0 ·005. O·OlJ,1F 6p O·2SW log and linear va lues 60mm track BF256 60 TIP29 

45 2NI671B 215 l 522 40 
48 2N2219A 22 L526 48 
31 2N22 20A 26 

l530 24 ... Bezels m mH 
50V 4p BF27 4 42 TIP31A 

58 2N2369A 17 L532 30 
45 2 N2646 48 L533 39 

15nF. 22nF. 33nF. 47nF 5p 100nF 7p PRESET POTENTlOMETERS BC1 73 12 BF336 35 TIP31C 1-=7:::=::-:::;::;;;:-:;::;;-;;";;::;;;;:;:;;-;;'-----j O· lW 500-2 ·2M MinI. Vert. & Horiz. 7p BCl77 18 BF451 35 TlP3 2A 
55 2N2904 26 l537 39 
48 2N2905A 26 l53B 39 

POLYSTYRENE CAPACITORS : 025W l 000-3 ·3MO Horiz. la rger 10p BC1 78 16 8F594 40 TIP32C 
10pF to l nF. 8p 1·5nF 10 47nF 10p. 0 25W 2500-4 ·7MO Vert . 10p BC1 79 18 BF595 40 TIP33A 

60 2N2906 22 l540 28 
65 2N2907 A 22 L542 80 

RESISTORS 5% ca"'on. Hi9h 5lab. BC 181 20 BFR39 25 TIP33C 

Noise Val. 1-99 100-

78 2N2926G 10 L54 7 85 
74 2N3053 24 l551 25 
88 2N3054 55 l554 30 

0.25W 202-4M7 E24 2p lp BFRBO 24 TlP35C 
0.5W 202 -5Ml E12 2p lp TIL2 11 1: ORP12 63 19 BFRBl 21 TIP36A 

160 2N3055 48 L555 70 
185 2N3442 140 l 573 40 m el 15 2N5777 E ' 45 BC1B4L 10 BFR9B 105 TIP36C 

1% 0.5W510- 1M E24 lOp 8p m,!. 6405 2
,
g, 

170 2N3663 17 l574 40 
199 2N3702 10 l575 48 

55 2N3703 10 l576 45 
60 2N3704 10 l57B 45 N.B. 100 .... price applies to Resistors of G 

each type not mixed va lues. Red. 98 BC2 13 10 
01 0 15 TI L7S 78 BFX88 28 T1P121 

64 2N3 705 12 l 583 105 
82 2N3706 12 L585 105 
90 2N3707 12 l5B6 45 

(copper cladl (plain) 3" CAnod 99 CRYSTALS BC2 14l 13 BFYSO 21 TlP142 
211 3i 66p 59p 47p 34p 3" + 1 Red or Gm 150 100KHz 323 BC236 10 BFYS 1 21 TIP147 

1I11 2N3708 22 L590 50 
190 2N3709 11 l591 125 
125 2N37 10 12 l 592 75 

2 5 75p 69p 39p 5" e Calh 115 455KHz 385 BC23 7 14 BFY52 21 TlP2955 
3 .. x3t" 75 .5" C Anod 115 1 MHz 323 8C3078 15 BFv56 32 TIP3055 

60 2N3711 12 L593 75 

3
1

1' 92p 722, P
p 6, 37

P
p .6" C Calh 180 l.00BM 383 BC308B 14 BFY64 40 TI54 3 

3 17 296p 260p 0 8 .B" 0""ge 275 1.6MHz 395 BC32 7 15 BFYB 1 9$ TI54 4 
4 17 387p 280p Burgraph 10 seg 225 BC3 28 15 BRY39 39 TI545 

60 2 N38 22 lJO l595 115 
30 2N 3 7'/I 233 l596 180 
45 2NJ77 2 195 l 5 107 45 
45 2N3773 288 L5109 75 

Pktof36pins 20P I VOSoard 144p RC4 '6 110 
f 107 DIPB d 326 LlNEARIC ·. lM301A 23 '- 0 4 11 616K 494 7402 

702 75 LM308T 70 ·SAB32 10 275 4047 750 03 1--------..:--..:-------, 709C B pin 35 lM311 H 80 55568_ 275 '6502 995, 04 
COPPER CLAD BOARDS 710· 67 lM318 525 1 05 H m mg g! 

•• _:6.:.:12=_ .. ___ 9_5P __ m8p," m 375 5N76033N 240 BOB5A 
AY-l -0212 595 LM380 80 5N76115N 215 74500 60 11 

FERRIC EURO BREAD- I AY- I -1313A 660 lM3B1N 145 5N76131 110 74504 7J 12 
CHLORIDE BOARD 520p AY- 1-1320 315' lM3B1AN 248 5N76227N 95 74513 2 350 13 
l1b225p +40pp&p OALOETCH AY-1-5050 160 lM3B2 125 5N76477 175 745138 250 14 

SOLDERCON RESISTPEN50p 
PINS VEROWIRING AY-3- 1270 B40 LM389 93 TAA62 1AX1250 7451B9 158 20 
5'0000 pP',;nnss 2670Pp; PEN AY.3-8500 390 LM733 125 TAA661A 155 745194 750 21 

5, + spooI 326p AY-3-B910 ' 850 lM14 58 40 TAA960 320 745195 795 22 
1------,-'-------, AY-5-1224A 235 LM3900 60 TAOloo 159 745241 195 23 

DIL SOCKETS AY-5 - 1230 .450 LM3909N 70 TBA1205 70 745262 895 25 
AY-5- 1315 595 LM3911 125 TBA540 220 745287 325 26 

low W,',e . 156 AY-5- 1317A630 lM3 914 240 7452BB 210 27 
AY-5-35oo 510 lM3915 240 - 745470 2B 

Bpin AY-5-3507A 450 lM1 3600 135 mm 825 30 

EDGE 
CONNECTORS 

1 

14pin 12p 35p 18way 115p 120p AY-5-4007D 638 M252AA 825 TBABOO 90 Bll595 135 32 
16 pin 13p 46p 22 way lJOp 135p AY-5-8 100 735 M253AA TBA8105 95 81L596 135 
18pin 16p 52p 25way 149p 160p CA3011 110 MC1303 TBA820 70 Bll597 140 3 m 30way 170p m TBA920Q 260 1 AY-5-2376 
24pin 30p 78p CA3020 186 MC1312PO 195 m 250 
28pin 35p 85p 43way 232p TDA1004 290 MC1489 90 43 
36 pin - 105p CA3035 235 MC1496L 92 TDA100B 310 MK4027 4 K 325 44 
40pin 40p 109p CA3036 115 MC1596 225 TDA1022 575 MK411B 2099 45 

.-:=-=-..c.;,:'-L-,--------1 CA3043 275 MC1 7 10 79 TDA1024 105 MM1702 299 46 
DENCO COILS B9AValve Base 40p CA3045 366 MC3302 150 TDA2020 320 Z80A PlO 720 47 
Dual Pu,pose 'DP' RDT2 lOOp CA3046 71 MC3340P 120 n 061C 54 ZBOA CTC 720 48 
VALVE TYPE RFC 5 chokes 120p CA304B 214 MC3360P 120 n062CP 125 ZBO CPU2 5 990 50 
Ranges: 1-581. VI. RFC 7119mH) 133p CA3059 170 MC34Ql 52 TLQ64CN 159 ZBOA4M 1099 5 1 

Rd. Whl . 10Sp lFT13/ 14/ 15/ 16 CA3075 213 MC3405 150 n071 45 ZBOP 10 660 53 
6-7 B. Y. R 95p 17 110p CA30BOE 65 MFC6040 97 7ROCTC 595 54 
1-5G'een 130p lFT 1B/ l ·6 116 CA30B l 190 MK5039B 6J5 42 VDUIC' S 60 

(Transistor 1FT 18/465 P CA3089E 215 MM5303 635 TLOB 1CP AY-3 - 1015 550 70 
132p CA3090AO 375 MM5307 1275 nOB2CP 70 AY-5 - 1013 395 72 

Tuning!. TOCl 110p CA3123 150 MM57160 620 TL083CP 95 IM6402 420 73 
Ranges: 1-5 BI. VI MW5FR 112p CA3 130 85 MSM5526 850 RO-3-2S13 650 74 

.-:_R_d_. W_ hl ___ '2_8_P-,-M_W_/_LW_ 5_F_R __ m 
JACKSONSVARIABLE CAPS. ICl7107 975 NE544 185 ZN414 98 5F5B0102 205 80 
Dielectric _ 0 2 365pF wilh slow lCL8038CC 340 NE555 22 ZN424E 130 SN74S262 895 81 
100/300pF 205p mOlion D,ive 450p ICM7205 1150 NE5 56DB 55 ZN425E 415 5N 75450 80 B2 

250p 
4511 /DAF 145p mOliondrive 410p ICM7216B 195C) NE562B 410 COMPUTE IC' SN75454 225 85 
DialD'ive4103 CB04: 5pF ; 10i50p ICM7216C 1950 NE564 4J51 2102 _2 115 TM560 11 355 B6 

7ra m TTL 74 
0-1-365pF 325p 100: 150pF335p' lD1 30 452 NE567V 170' 2114 250 ITEXASI 9 1 
002365pF 395p 'L' 725p lF365 98 NE570 450' 270B 445 7400 11 92 
00-2-500pF 550p 00-3 , 25pF lMl0 395 NE571 420 27 16 750 7401 12 93 

12 94 95 
14 95 75 
14 96 95 
18 97 180 
48 100 130 
48 104 62 
22 105 62 
22 107 35 
19 109 60 
25 110 54 
20 111 68 
33 112 150 
52 116 198 
31 118 99 
31 119 125 
19 120 105 
38 121 42 
26 122 55 
32 123 95 
30 125 45 
44 126 55 
32 128 74 
35 132 70 
20 136 85 
28 141 85 
38 142 195 
35 143 350 
30 144 350 
20 145 90 
74 147 180 
71 148 145 

120 150 150 
116 151 75 
116 153 75 
132 154 140 

99 155 75 
99 156 80 
20 157 75 
20 159 185 
20 160 99 
20 16 1 99 
20 162 99 
41 163 99 
31 164 120 
40 165 120 
34 166 155 
56 167 240 
41 170 230 
55 172 420 

120 173 120 
75 174 105 

175 82 9>4 
113 176 90 
121 177 90 

33 178 149 
215 lBO 90 

57 181 290 
85 IB2 88 
59 IB4 145 
59 lBo 145 

lBB 299 4033 175 
190 135 4034 210 
191 135 4035 126 
192 135 4036 385 
193 135 4037 115 
194 105 4038 118 
195 198 4039 360 
196 130 4040 105 
197 90 4041 80 
198 195 4042 80 
221 140 4043 95 
246 195 4044 95 
247 195 4045 175 
24B 195 4046 130 
249 195 4047 98 
25 1 120 4048 65 
265 63 4049 45 
273 270 4050 48 
27B 220 4051 80 
279 99 4052 80 
29B 1 !HI 4053 80 

7510B 350 4054 130 
75 150 120 4055 135 
75491 89 4056 135 
75492 140 4057 2850 
75450 70 4059 575 
75451 224 4060 130 
75454 224 4061 1225 

CMOS· 4062 995 
4063 120 

4000 18 4066 58 
4001 18 4067 430 
4002 24 406B 26 
4006 92 4069 26 
4007 22 4070 30 
400B 82 4071 25 
4009 40 4072 25 
4010 48 4073 25 
4011 24 4075 25 40 12 24 4076 99 4013 45 4077 48 4014 85 407B 30 4015 85 40Bl 28 4016 42 40B2 28 4017 82 4085 90 401B 88 40B6 90 4019 48 4089 150 4020 99 
4021 105 4093 89 

4094 240 4022 95 
4095 105 4023 25 

4024 75 4096 105 
409 7 350 4025 25 
409B 115 4026 180 

4027 48 4099 190 
4028 82 4160 125 
4029 105 4161 125 
4030 60 4 162 125 
4031 225 4163 125 
4032 125 4174 130 

L5175 110 lA/l00V 22 
l5181 295 l A/400V 29 
L51B3 298 lA/600V 34 
L5191 120 2A/50V 35 
L5 192 120 2A/l00V 44 
l5193 120 2A/200V 48 
l 5194 125 2A/400V 53 
L5195 125 2A/600V 65 
lS196 126 6A/loov 73 
lS19 7 125 6A/4oov 90 
L5200 120 BY164 58 
l5221 120 VM1B OIL 55 
l5240 2251--'---"":':':'-I 

5CRs 
THYRISTORS 
0.8/200'1 35 
5A/l00V 32 
5A/400V J9 
5A/600V 43 
8A/3OOV 48 
8A/600V 85 
12A/300V 59 
12A/BOOV 150 
15/700V 195 
BTl06 150 
Cl060 38 
TIC44 22 
2N4444 140 

l5243 232 
l5244225 
L5245270 
L5251 130 
l5253 130 
l5257 115 
l5258 120 
L5259 160 
l5261 450 
L5266 75 
l5273'80 
l5279 88 
l5280260 
l52B3'90 
L5290'30 
l5293 '30 
l5295 215 TRIACS 
L5298 215 3A/ l00V 48 
l5299 420 3At400V 50 
lS323 450 BA/l00V 54 
l5365 65 BA/4OOV 64 
L5366 66 8A/800V 108 

12A/l 00V 6
7

0
0 l 5373 180 12A/400V 

l5375150 12A/BOOV 130 
l5374 180 16A/100V 95 
l5377 199 16A/400V 105 
l537B 185 25A/400V 1110 
L5379 215 25A/BOOV 250 

1:8 I-T_2_BO_0_0 __ '_20_1 
l539J 140 DIAC 
L5395 21«1 5T2 25p 

4175 120 DIODES 
4194 125 AA 119 18 
440B 790 BY100 24 4409 790 
4410 790 BY127 12 

CR033 158 4411 1020 OA9 45 4412V 1520 
44 15F 1520 OA70 12 
4415V 850 OA79 12 

OA81 15 44 19 860 DABS 14 4422 320 OA90 7 4433 570 OA91 7 4435 1050 OA95 8 4440 1050 OA200 9 4450 999 OA202 8 4451 360 1 N914 4 4452 350 lN916 5 4490F 1 N4001 /2 5 4490V 750 lN4003/ 4 5 4501 750 
4502 28 l N4005/ 6 B 
4503 125 1 N4007 7 
4535 75 lN414B 4 
4506 75 3A/l00V 18 
4507 60 :lA/400V 20 
450B 325 3A/600V 27 
4510 99 3A/l000V 30 
4511 150 NOISE DIODE 
4512 98 Z5J 180 
4513 225 
4514 265 ZENERS 
4515 299 2V7 10 33V 
4516 120 400mW 8p 
4517 450 3V3 10 33V 
4518 105 1.3W 15p 
4519 70 VARICAPS 4520 115 MVAM1 15 140 4521 250 MVAM2 150 4522 150 BA102 25 
4526 150 B8104 40 4527 160 BB 105B 40 4528 120 BB106 40 4529 175 
4530 89 
4531 165 
4532 140 Switches 
4534 575 Knobs 4536 395 Trans-453B 160 
4539 135 formers 
4541 150 Computers 4543 175 
4549 296 Books etc. 

Stocked 
4554 175 
4556 75 
4557 425 
455B 130 
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INDEX TO 
ADVERTISERS 

A.D.E. Security 
A.H . Supplies 
A.A.R.A. . 
Amateur Electronics ... 
Amateur Radio Exchange 
Ambit International 
Amcomm Services 
Antex Electronics lid 

Barde Electronics 
Bearman. Phillip ... 
Bib Hi-Fi Accessories Lld 
Bi-Pak 
Birkett. J. 
Bowes. C. 

... ... . .. 
British National Radio & Electronics School 
Bull, J . 

Cambridge Kits 
Caranna C 
Catronics Lld . 
Chromatronics . .. . .. 
Colomor (Electronics) Ltd . . 
Continental Special lies Corporation 
Cox Radio (Sussex) Lld .. 
C.R. Supply Co 

Dalong Elec tronics 
Doram Electronics 

Electro -Tech . . 
Electrovalue lid 
Elec tronic Mail Order 

Flairline 

Garex ... 
Garland .. . .. 

.,' 
G T Technical Information Service 
G2 Dym Aerials 

'HAC Shortwave 
Harversons 
Homebru Radio ... 
Home Radio (components) Ltd . 
HTE Electronics 

I CS I ntertext .. 
ILP Electronics 
Industrial Supplies 
Intel Components Ltd ... 
Interface Components . 

l.B. Electronics 
Lee Electronics 
Leeds Amateur Radio 
lowe Electronics 

Maclin -Zand . 
Manor Supplies ... 
Maplin Electronic Supplies 
Marco Trading . .. . .. 
Marshal! A (london) ltd 
Mhel Electronics 
Microcircuits ... 
Micro Wave Modules 
Mitrad .. . . .. . 
MRS Communications .. 

Northern Communica tions 

Osmabet 

Panridge Electronics 
Powell . T. . .. 
Progressive Rad io 

R.S.T. Valve Mail Order .. 
Radio Components Specialists 
Radioton 
Radio Shack .. . ... . 
Radio Society of Great 8ritain 
Riscomp Ltd (Autona) . 
R & TV Components 

Salgan .. 
SandweU Plant . 
Science of Cambridge ... 
Scientific Wire Company 
Solid Stage Security ... . 
South Midlands Communications Lld 
Spectrum Communications 
Stephen-James Ltd 
Suretron Systems 
Swanley Electronics 

Tandy Corporation (UK) ltd 
Technomatic ltd 
Tempus . . 
Thanet Electronics ... . . . 
Trident Exhibi tion (Breadboard 'SO) 
T. & T. Electronics 

V & F Smallcraft 
Van Karen Publishing . 
Vintage Wireless Company 

W aters & Stanton Electronics 
W atford Electronics ... . 
West Hyde Developments ltd 
W estern Electronics ... 
Williamson Amplifications 
Wilmslow Audio 
Wintjoy Ltd .. 
Wood & Douglas 

Z. l. Communications 
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BAKER SPEAKERS 
"STAR SOUND" 

Poat 
£1 '50 all . 

£15 
4,8 or 16 ohms . K "l GROUP 75-12 J ''-' 
12in. 15W professional £22 
model. 4, 8 or 16 ohms ' 
Response 30 -1 6.000 . I 
With aluminium presence dome. j 
DISCO 100/12 £26 '. 
12 in 100W model 
8 or 16 ohm 

DISCO 100-15 £29 
151n. 100 watt 
B or 16 ohms . 
Send for leatlets on Disco, P.A. and Group Gear. 

E M I 13t X 8in SPEAKER SALE! 'ri' :" 
With tweeter And crossover £9.95 10W State30rBohm. .:t 
Illustrated Post £1 " 
ISW model £10·95 
8 ohms Post £1 ...... 
GOODMANS 20 Watt Woofer 
Size 12 x lOin. 4 ohms £8 50 Rubber cone surround.' . 
HI-FI Bass unit. Post £2·00 / 
GOOD MANS TWIN AXIOM 8 , 

Cone £9 . 95 " 

EMI MINI MODULE HI-
FI KIT Loudspeaker 
System. EMI 5in Bass. 5in 
Middle. 3in Tweeter. with 3-
way Crossover and Ready Cut 
Baffle. 15 x 8tin. 
Full: assembly instructions 
supplied. Response = 60 to 
20.000 cps 12 watt RMS. 8 

I 
ohm. £ 10.95 per kit 
Two kits £20, 
Postage £1.50. 

a 
"'0 g.-.;; . 
: IJ : a 

R.C.S. LOUDSPEAKER BARGAINS 
3 ohm. 6 x 4in. Cl · 50. 7 x 4in. £ 1·50. S x Sin. £3 ·00. 6tin. 
£3 ·00. 8in. [J ·50. lOin. £3 ·50. 121n. £4 ·50. 
Bohm. 2iin. [1·50. 3in. £1·50. Sin. £1 ·50. lain. £3·50. 12in. £4·50 
16 ohm . 6 l( 4in. [1 ·50. 7 x 4in. £1 ·50. 5in. Cl ·50. 8in. £3·50. 

[4·50.10 )( 6in. £3 ·50. 

LOW VOLTAGE ELECTROLYTICS 
1. 2.4.5. 8.16.25, 30, 50. lOO, 200mF 15V lap. 
500mF 12V 15p; 25V 20p ; 50V lOp ; 

1200m Fl7 6V BOp. 
2500mF 50V 70p; 3000mF 2 5V SOp; 50V 65p. 
3300mF 63V £1·20; 4 700mF 63V El ·20; 2 700mF/7 6V £1 . 
5000mF 35V 85p. 

HIGH VOLTAGE ELECTROLYTlCS 
8/350V 35p 8+8/450V 75p 50+ 50/3OOV SOp 

5O/350V BOp 32+32/350V sap 150+2oo/275v 70p 
50/ 500V £1 .20 50 + 50/ 500V £1 ·80 220/450V 95p 
MANY OTHER ELECTROLYTICS IN STOCK 
SHORT WAVE loopf air spaced gangable tuner, 95p. 
TRIMMERS 10pF. 30pF. 50pF. 5p. loopF. 150pF. 15p. 
CERAMIC. lpF to O·OlmF. 5p. Polvstvrene 2 to 5000pF, 5p. 
PAPER 350V-0.l 7p; 0 ' 513p; ImF 150V 20p; 2mF 150V 20p 
4OOV-O ' 001 to 0 ' 05 5p; 0 ' 1 15p; 0 ·25 25p; 0 ' 47 35p. 
MICRO SWITCH SINGLE POLE CHANGEOVER 20p. 
SUB·MIN MICRO SWITCH. 250. SinRle Dole chance over. 
TWIN GANG, 385pF £1; 365pF £1; 365 . 365 , 25 ' 25pF. 
Slow motl ondrive £l ; 120pF 50p; 3 gang 365pF £2. 
120pF TWIN GANG. 5Op; 365pF TWIN GANG. 75p. 
TWIN GANG 25pf slow motion 95p 
NEON PANEL INDICATORS 250V . Amber or red 30p. 
ILLUMINATED ROCKER SWITCH. Single pol e . Red 65p. 
RESISTORS. Ion to 10M. ,Wo tWo lW. 20 % 2p; 2W. lap. 
HIGH STABILITY. iW 2% 10 ohm s to 1 meg .. Up. 
Ditto 5%. Preferred values 10 ohms to 10 meg., 5p. 
RELAYS. 12V DC 95p. 6V DC 85p. 240V AC 95p. 
BLANK ALUMINIUM CHASSIS. 6 x 4-95p ; 8 x 6-
£1 ' 40; 10 , 7-£1 ' 55; 12 x 8-£1 ' 70 ; 14 x 9-£1 ' 90 ; 16 x 6-
£1 ' 15; 16 x 10-£2·20. ANGLE All. 6 x x 
ALUMINIUM PANELS. 6 x 4-24p; 8 x 6-38p ; 14 x 
3-40Pi 10 x 7-54p; 12 x B-70p ; 12 x 5-44p; 16 x 6-70p; 
14 x 9-94p; 12 x 12-£1; 16 x 10-£1 ·16. 
PLASTIC AND All BOXES IN STOCK. MANY SIZES 
EG Black plastic construction box with brushed aluminium 
facia size 6t x x 2" £1 ' 50 
CASSETTE MECHANISM. Stereo heads wilh mOlor £5·00. 
BRIDGE RECTIFfER 200V PIV tamp tlOp. 2 amp £1 ·00. 
4 amp £1 ·60. 8 amp £2·50. 
TOGGLE SWITCHES SP lOp. DPST 40p. DPDT sap. 

SONOTONE 9TAHC Diamond £3 ·75. Magneti.: £7 
10 wall, 15 watt Up. 

MAINS TRANSFORMERS :9;' 
-6V.500mA ............ ........ . £2·oo 6-0 -6V 100mA ..... .. .... .. £1·80 
12V. 100mA .. .. .. .. . . £1 ·30 9 -0 -9V 50mA .......... .... . £1 ·50 
12V, 750A .... .... .. . £1 .75 12V, 3 amp .. .. .. . .. £3 ' 50 
10-0-10V2amp . ... £3 ·00 10V,30V, 40V,2amp £3 ·50 
30V, 5 amp and 2 of 2SV. 1 amp ............ £5·00 

17V-O-17V, 2 amp .. £4 ' 00 20V , 1 amp . .. . £3 ·00 
Q,5,8, 10,16V,}amp .. £2 ' 50 20V-0-20V,1 amp .... £3 ·50 
9V,3amp. . .. . . .£3 ·50 20f18V.6amp,each £11 ·00 
15-Q-15V 2 Amp . . £3 ·00 12-0-12V, 2 amp .. ... • £3 ' 50 
30V, 2 amp .. ... • .£3 ·50 QV,;' amp .. ...... .. .. £1 ·50 
30V, 1} amp .. . ... .. .. £3 ·30 28V,1 amp+28V 1 amp£5 ' 00 
20V. 40V, 6OV.lamp .. £4 ' 00 32-0-32V 6 ·5A ...... .. £11 ·00 
P- P SOp Access- Barclav-Visa. lists 20p. Closed Wed. 

Radio Components Specialists 
337 WHITEHORSE ROAD 

CROYDON. SURREY. U .K. TEl. 01-6841665 
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Far the very first time 
legend teams up 
with reality 
The West as it really was. And the West as 
you've always enjoyed it. What a magnificent 
combination I 
Now, at long last, here's a magazine that's 
packed with new stories written by best-
selling Western authors and illustrated by top 
Western artists-plus the raw truth that lies 
behind the fiction. 
Thrill to the explosive action, gory gunhgHts, 
cattle stampedes, jaw-crunching saloon riots, 
smouldering passion and Indians on the war 

. ciliout real people and real events - crazy 
pioneers, lonesome cowhands, crooked law-
men, blood-lusting Indians and fun-loving 
dance-hall girls ... 

DON'T MISS YOUR COPY! 

SUPERSOUND 13 HI-FI MONO AMPLIFIER 
A superb solid state audio ampli· 

fier. Brand new components 
throughout. 5 si licon tran-

sistors plus 2 po\,\o'er output 
transistors in push-pull. 

FUll wave rectification. 
Output approx. 13 
walls r.m.S. into 8 
o hms. Frequency re-
sponse 12Hz 30KHz ± 
3db. Fully integrated 

pre-amplifier stage with 
separa te \ lllumc . Bass hoost and Treble cut controls. 
Suitable for X-IS o hm speake rs. Input for ceramic or 
crystal Sensiti vity approx. 40mV for full 
output. Supplied ready huilt and tested. wit h knobs. 
escutcheon panel. input and outPut plugs. Overall p':i2f.to. 7l" deep AC 200 250V . 

HARVERSONIC MODEL P.A. 
TWO ZERO 

200/24UV Mains oper-
ated Solid Sta'e FM AM 
Stereo Tuner. Coveri ng 
M.W. A.M. 540-1605 
KHz VHF/ FM 88-108 
MHz. 
Built-in Ferrite rod aerial 
[or M .W. Full AFC and 
AGC on AM and FM. 
Stereo Beacon Lamp 

Indical\)f. Huill in Pre-amps with variable output 
voltage adjustable pre-set control. Max o lp Voltage 
600m /v RMS into 20K. Simulated Teak finish cabinet. 
Will match alruost any amplifier. Size srw .; 4 - h .: 
9t"d approx. 
LIMITED NUMBER QNLY at £29·00 + £2·00 P. & P. 

10/14 WATT HI-FI AMPLIFIER 
KIT 

HARVERSONIC SUPERSOUND 
10 + 10 STEREO AMPLIFIER KIT 
A really first·class Hi-Fi Stereo Amplifier Kit. Uses 14 
transistors includin'!: Silicon Transistors in the first five 
slages on each channel resulting in even lower noise 
level with improved sensi tivity. Integral ore-amp with 
Bass. Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal Very simple to 
modify 10 sui t maRnetic ca rtridge-instructions in-
cluded. Output sta).!:c for any speakers from 8 to 15 
ohms. Compact design. a ll paris supplied 
drilled metalwork. high Quality read).' drilled printed 
circuit board with component identification cleady 
marked. smart brushed anodisetl aluminium front 
panel with matching knobs. wire. solder. nut!'. bolts-
no ex tras to buy. Simple step by step instructions 
enable a ny to build an amplifier to be 
proud of. Brief specification: output: 14 watts 
r .m.s. per cha nnel into 5 ohms. Frelluency response: 
* 3dB 12-30.000 Hz Sensit ivity: better than MOmV inlo 
IM Q: Full power handwidth: ± 3JB 12-15.000 Hz. 
Bass boost approx. to * 12d B. Treble l:ul" approx. tQ 
- 16d8. Negative feedback I Null over main amp. 

A stxlishly finished monaural Power requirements at I ,0 amp. 
An advanced solid state general amplifier with an output or 14 OveraJl Size 12 -w. X. 8 H d. X 2j "h. 

FuUl detailed 8 page construction manual and pans 
Gu;'ar. Gram. e'c. Fea'ures 3 m sc and spee<:h wi'h ncghgi 
individually controlled inputs (each Ihum. Separate inputs ro; (Magnetic Input components 33p e\;tra) 

POWER PACK KIT £6.20 P. & P. £ 1· 50 
200mV into I meg. suitable for gram. tuner. or tape etc. FuU mixing each other. Fully shrouded sec· CABINET £6·20 P. & P. £1·50 

2 independent volume controls. and SPECIAL OFFER-only £23·80 If aD 3 items 
for an 8 ohm or 16 ohm srnalcer. Output in excess of 30 watts music separate and treble controls are good lift and ordered at one 

Also avail. read built and tested £32.20, P. & P. £2.80. 
°re:;.tion 200/240 volts. Size approx. P. £2.00. Also available ready built 

Special price £29·00 +£3·00 carriage and packing. I-S-TE-R-E-O-O-E-C-O-O-E-R-M-K-.II--------------i 

J---------------------i SIZE H" x x +" ready built. Pre·aligned and tested ror 10· 

"POLY PLA:-IAR" WAFER-TYPE. WIDE RANGE 
ELECTRO-DYNAMICSPEAKER 

'16V neg. earth operation. Can be filted to almost any FM VHF radio componenls includinR rectifier smoo thing capacitor. 
or tuner. Stereo beacon light can be fitted irrequired. Full details and fuse. tone con trol. volume co ntrols . 2 pin din speaker 
instructions supplied £7·00 plus 25p P. & P. Stereo beacon light if sockets & 5 pin din tape rec . iplay socket are mounted on 
reQuired.cOo extra. the printed circuit panel. size approx. 9' " X 2j " x 1-

Size Ilj " X 141l " X l-ro - deep Weight 190z Power t---------------------t1 max . uepth. Supplied branJ new & testeLl. with knobs. 
Mullard LPI159 RF IF module 470kHz £2·30 + P. & P. 40p. Full 

ceilings. walls. Joors. under tables. etc .• and used with 10.1 MHz I.F. oul- only £10·40 plus 90p P. & P. Mains transformer with an 
or without baffle. Send S.A.E. for full details. t t f 17 / t 500 / c b ppl,'ed at '2 15 + 

( 20 £) put. ?-SV + earth, Supplied pre-aligned. with full circuit diagram with ou pu 0 vac a m a an e su • 
Only £8·80 each +p. & p. one £)'. , two 1·5.0 . and 323PF + 323PF A.M. Tuning gang 70p P. & P. if required. Full connection details su lied. 

STEREO MAG:-IETlC PRE-AMP. Sens. 3mV in [o r 
IOOmV out. IS to 35V neR. earth . EQu. ± IdB from 
20Hz to 20KHz. Input impedance 47K. Size x ' 
2f' x t" H. £3.20 + 22p P. & P. 

All prices and specifications correct at time of press and 
MAINS TRANSFORMERS. 240V Pri. 12·0·12 at 400 Ma. Fully s ubiect to illlcration without noriel' . 

PLEASE NOTE: P & P C HARGES QUOTED 
Also lappcdat 12V 300Ma. Size2i" l1 x Jt"W x 2i "D.£2.7S + APPLY TO U.K. ONLY. SEND SAE WITH ALL 

.£1·20P.&P. ENQU IRIES. 

HARVERSON SURPLUS CO LlD (Dept. P.W.) 170 MERTON HIGH ST., LONDON, S.W.19. Tel.: 01-540 3985 
• • A rtW rni11ldu/rom SOIl.III Wimbl,d"FI 7'116. Slulilln. Open 9.30-S .l0 Mon . to Fri. 9.30-5 Sat. Clo •• d W.d. 

Road. Haywards Heath. Sussex. PRACTICAL WIRELESS is sold subject to the follow!ng conditions. namely that it wilhout the o( the Publishers first hav!ng been given. be lent. hired out 
or disposed f;lf by war. or Trade more . than the recomJ!1ended selhng pnct shown on the cover. excludmg EIre where .the . selling to . . and that It shall not be lent. resold. hired out or 

'herwl5e disposed of In a mutilated conditIon or 10 any unauthonsed cover by way of Trade or affixed to or as part or any publication or advertiSing., literary or p lC tonal matter ,,·hatsoever. 
www.americanradiohistory.com



IC240 

IC255E 

IC260E 

IC2E 

IC202S 

IC402 

tllICOMI 
THE MOBILE/PORTABLE CHECKLIST:-
The most popular, simplest to operate , synthesized lOw - 2m - FM 
mobile ever made 

The 25w, digital , synthesized, 2m - FM mobile for the man that wants * £255 vlNACT 
just a little more. Now with improved receiver and scanning mic available 

The lOw, multimode , synthesized, digital , 2m mobile for the man that 
wants even more again I * Scanning mic now available. 

The smallest, synthesized, 2m - FM, hand-portable available 

The BESTSSB/CW, 3w-2m, portable made 

The ONLY SSB/ CW, 3w-70cm portable made 

* 
* £159 * 

Note all our prices include VAT, some dealers prefer to show the lower VAT-less prices - so don't get 
caught out. 

We offer FREE DELIVERY for all equipment tool. 

ANNOUNCING A NEW 
COMMUNICATIONS COMPUTER! TONO ---------------------

• 
Th e new TH ETA 7000E means that every Amateur can en-
joy the visual display of CW, RTIY, and ASCll in both 
transmit and receive modes. Just connect the TONO to any 
TV set via the antenna terminals or to a page printer from 
the parallel port provided. Bring up your CW speed in 
receiving or sending by either watching receiver sent or 
from recorded cassettes. Connection to the transceiver is 
via th e key. phone and mic sockets. 

Some of the Outstanding Features 
COMMUNICATIONS COMPUTER THETA 0-7000E 

VH F and Composite Video Output Provided 
Printer interface * Wide range of transmitting and 

Theta 7000E 
receiving speeds - 1 OCW speeds + 8RTTY * Built-in 
demodulator for high performance for 170, 425 and 
820 Hz shift * Crystal controlled modulator for AFSR 
- Hi or Lo tone * Convenient ASCII key arrangement * Large capacity display memory - 2 pages 32 chr x 
16 lines split screen for Rx & Tx if required * 
Automatic transmit/ receive switch * Anti noise circuit * Battery backed-up memory 7 channels of 64 chrs * Send function * Buffer memory - 53 character 
type ahead, rub out function * Simultaneous access 
of the memory * Pre-Ioading function * CR (carriage 
return) LF (line feed ) cancel function * Cursor control 
function * Word mode operation * Automatic CR/LF 
(72, 60 or 80 chrs per line) * Echo function * Word 
Wrap around function * Transmit/ receive in ASSCll 
mode in RTTY * CW identification function * Mark 
and break (space and break) system * Monitor circuit * CW practice function * Variable CW weights * 
Cross pattern checking output terminal * Log com-
puter output provided * Test message function (Ry 
and QBF) . 

Dot Printers, Monitors, Receive Only Units now available. Please ask for details. 
BARCLAYCARD 

r I VISA THANET ELECTRONICS 
143 Reculver Road, Beltinge, Herne Bay, Kent (0227363859) 
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Opens Tuesday 16th September,1980 
Opening Hours 9.45 am to 5.30 pm Tuesday to Saturday (Closed Monday) 

Stereo Cassette Tape Deck 

* Up to 8% discount for use with next order 
* All prices include VAT 
* Same day service on in ·stock lines 

Utilising the superb JVC deck 
made for Tandberg and a 
ready-made pre-aligned, 

tested and guaranteed 
module, th is cassette deck 
has a superb sound and a 
high quality specification. 
We've got everything you 

need (except cabinet) 
including full instruction leaflet 

for only £39.95. 
Order as XY36P (Cassette 

Recorder Kit) 

* Over 95% of our stock lines in stock Space Invaders 
* Large range of all the most useful components 
* First class reply paid envelope w ith every order 

Quality components - ne rejects - no re-marks 
* Competitive prices 

Fight the space invaders, be a polaris captain or a spaceship 
commander. Full colour action on your own TV set and over 

450 games to play. 
Basic console with Combat cart ridge (ACOOA) £99.50 + £2.50 carriage 

* Your money is safe with a reputable Company 
On price, service, stock, quality and security, 
it makes sense now more than ever to make 
Maplin - you r first choice for components 
every time' 

All canflclges available Including· 
Space Invaders IAC26D) 
Indy500IAC24B) 
Chess 18levels) IAC28F I 
Golf 19holes l lAC 18U) 
Arr Sea Battle IAC01B I 
Space War IAC02C I 
Brain Games IAC 16S 1 
DUllaw IAC03DI 

[29.95 
(3450 
(34 .50 
(16.95 
(1695 
( 16.95 
(16.95 
(16.95 

AdvenlUre lAC22Y I (23.95 
Skydiver lAC 13PI ( 16.95 
BreakouI IAC05F I ( 16.95 
5101 Racers IAC 19VI ( 16.95 
Programming IAC27EI [34.50 
OlympicslAC04EI ( 16.95 
SHeet Racer IAC 14QI (16.95 
Keyboardsperpair IAC29GI (11 .95 

All pnces include VAT and carriage except where shown . ----------------------- In 1 Post this co upon now fo r your copy of ou r 1979·80 Catalogue price 70p 1 liinnln n 1 Please send me" COpy of your 280 page ca talogue . I enclose 70p 1 
jphJ s 46 If I dill not completely satisfi ed I may return 1 " I the catalo gue 10 yo u and have m y money lefunded . If YOl/ll ve 1 outSide lI1e U K senci f l .35 o r len Internat ronal Reply Coupons . 1 Maplin Electronic Supplies ltd 

1 I enclose fl 16 1 All m ai l to :- P.D . Box 3, Rayleigh , Essex SS6 8lR 
1 Nil"'" 1 Telephone : Southend (0702) 554155. 

1
1 Address - - - - - : Shop : 284 London Road , Westcliff-on -Sea, 

Essex . (Closed on Monday) I . - ------ - PW. 11 .80 I Telephone : Southend (0702) 554000. 

----------------------- . Catalogue now available in all branches of WHSMITH. Price £1.00 
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