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T.T.L. 74 1.C’'s By TEXAS, NATIONAL, L.T.T., FAIRCHILD Etc

7400 1p | 7413 p 1 7432 25p 1 7484 15p | 7490 3Bp | 74121 25p } 74135 100p | 74156 T | T4IT4  100p | 74188 350p
7401 1tp | 7414 60p | 7437 25p | 7460 15p | 7491 750 | 74122 aop | 74141 8p | 74157  70p | TA175 755 | 74100  140p
7402 14p | 7416 30p 7438 25p 1 7470 30p 7492 45p [ 74123 60p | 74142 270p | 74160 90p | 74176 100p | 14191 40,
7403 14p 7417 30p 7440 15p 7472 25p 7483 40p | 74125 S0p | 74143 270p | 74161 %0p | 74177 100p ] 140p
104 0 | 7420 15p | 1448 850 | 7475 30p | 4% s 1 126 Sop | 1444 2 qae  sop | Tas  taop | Ller  120P
M .
7405 #4p 4 7442 65p | 7473 b | 7406 70p P 7s145 T1sp | 8 40 1 74193 f20p
7406 ap | 722 2 | g5 gp Pl 7at00  ssp i 14130 130p | iy pgen o 74163 S0p  vere  daop 1 U GO
7405 don | 7423 20| 7446 85p | 1415 30p 1 408 aop | Z41ST 1000 g Jop | 7464 125p | 7as0  qoop | 41SE 0 10m
7408 20p ‘ 7425 e 7447 75p | 7476 300 | 74105  40p | 74132 65p | 74150 4z0p | 74165  125p | 74181  200p o8
7400 20p 7426 2o | 74e8 7p | 748 85p | 74107 30p | 74135 100p 74151 65p | 74166  125p 74182 5p 74196 100p
7410 i5p | 7427 2%5p | 7. 1sp . 7485 1000 | 74109 s0p | 74136  80p . 74153  6&p | 74167 3250 | 74184  1s50p | 74197  100p
7411 20p 7428 40p | 7451 15p l 7486 30p | 74118 99p 74137 100p | 74154  120p | 74170  200p | 74185 150p 74198  185p
7412 20p | 7430 150 | 7453 $5p_| 7480  250p | 74120 90p | 74138 125p ! 74155 70p | 74173 150p | 74188  350p : 74198  18%p
SEMICONDUCTORS
by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A.
AA113  10p BA138  f6p | BCt 14p | BC548C 14p | BF123  45p BF336  45p BY164 50 0C140 150 TIP35A 230
AAf44  10p BA148 16p | BCi 15p BC5498 13p | BF125  45p BF337  35p BYX94  8h oGin  aop | Tipsse 280p 353382 333
AAZIT  30p BA154  12p BC169C 15p | BC549C 14p | BF127  50p BF363  60p C1120  30p 0C200 80p | TIP3GA 350p 2N1308  50p
AC121 30p BA157 15p BC171 120 BC357 13p BF166 30p BFS94 dop C1164 20p ORP12  70p TIP41A  T0p 2N1711 22p
AC126  19p BA173  15p BCI72C 12p | BCY34 sop BF167  25p BFWS58  20p E100 42p | Ri039  150p | TIP41B  T5p 2N2219A 25p
Ci27  13p | BA216 16p BC178A 16p BCY70  15p BF173  25p BFX28  30p E300 4T | Tip2e  4sp TiP4IC  80p 2N2483  30p
AC127/61 25p BA316 16p | BC182 10p BGYH  20p BF179  35p BEXS1  130p E430 1250 | Tipgga 47 TIP42A  80p 2N2906  18p
Ci2g  18p BAX13  5p BC1S2L 12p | pav7y 13y | BFI79C 40p BFX84  25p MJE30  45p | qipsds  $aP TiP42B  85p 2N2907  20p
ACI51  25p BAX16  5p BC183  10p BDi2i  8sp | BF180  30p BFX85  30p MPSAOS 25p | Tip3g- ssn | TIP2955 7o0p 2N3053  20p
AC153K 40p BB105A 35p BC183L  f2p BDi23 100p @ BF181 35p BFX87 25p QA10 40p TIP30A 58p TIP3055 55p 2N3054  50p
AC176  20p BB110  45p BCigd  10p BDI24  85p BFi82  30p BEX88  25u OA47 5p TiP30B  63p Isg0  25p 2N3055  60p
ACv17 35p | BCIO7T 10p | BCi84L 120 | Bpi3; gep | BFiB3  30p | BFYS0 20 | Qg0 60 | P2 B | 1iSo1  25p | 2N3439  sop
ACY2i  30p BCi08_ 10p BC186  24p BFi86  25p BEYS! 200 | QA e 2N3702  §1
AD149  60p | BC108C 15p | BC205 fdp | 00132 3% | pEpiss  op | mFvey 0 s P31 55p | INSt4 5p 13
ADIG1  40p Cios  fop | BC2r2 11p | BDI3 450 | Brigs  qop | Bryso 125p | Gony 8P | TIPMA sgp | INg7s4  dop | 2NI703 i2p
AD162 40p | BCi09C 14p | BC21gL 12p ' BDI35  40p BF19%  10p BrRioi  3sp | OS2 2% | Tipaip  gsp | INdDT  5p e
AD161/2MP BC113 420 | BC2i3L 12p | BRI 4% | Brig7  qop | mRyss 35y | QG258 100p | Tie3IC 70p | INdO02  5p | 2N3705  1Zp
9p | BC17 1ep | BCes 13 BDIST  40p | prige g5 BRYss asp | 9% e | TP e | INe 5o | ZRSTR 1P
AFf14 220 | BC25 20p | BC24L f4p | BDI3 3% | grigg S50 | BR300 | OCH T | pipga g | INeoos  sp | NI i2e
AFi1s  22p | BC126 15p | BC2s8 13p | BD140  40p | Braog  30p | Bsvao 2sp | 9C% 350 | yip3n gsp 0 INdoos  sp | SNOTIS 300
AF116  22p BCi46  12p BC204 35p | BDI&t  8p - BFgo4  20p | BSves 20p | 043 38p | TiP3aC g0p  IN4OOE  6p NS 258
AFi17  22p BC147  10p BC303  55p BDig2  80p BF225  20p BT100A 80p oc4s  35p P33 100p IN4o07  7p 3N3266  B5p
AFi18  50p BCidg_ 10p BC317  15p BD207  70p BF241_ 16p BU05  150p ocnt  2%p TIP33A 105p IN4148  4p 2N3%04  15p
AF125  25p BC148C 14p BC323  60p BD233  50p BF244B  35p BU133  75p ocre  30p TiP33B 115p IS44 4p 2N4062  14p
AFi38  35p BCi4g 10p BC328  13p BD2%3  65p BF257  26p BU208 220p | OC75  30p TIP33C 130p | 2N456A 90p oN4126  20p
AF239  45p BC157  10p BC338  12p BDY10 100p BF258 26p BY100  20p 0OCs1 30p TIP34  115p 2N697 15p 2N5061  35p
ASY26  4ep BC158  10p BC547 12p BOY62/01 90p BF259 30p BY126 15p 0Cs1D  23p TIP34A $18p 2N929 20p 2N5163  35p
BA114 9p BC159  1op BC5478  13p BF120 50p BF274 15p BY127  15p Ca3 50p TIP34B  145p 2N930 20p 2N6027  50p
BA121 _ $p BC167A 12p BC548  12p | BFi2l  45p BF324  30p | BY133 22p | ocs4  s0p TiP3s_ 2250 | oN1302  25m 25D236__ 50p
BZYss CA3090AQ  400p ELECTROLYTIC RESIS TORS MULLARD POT CORES SKELETON
400M. W CAPACITORS SPECIAL CARBON PRE-SET
Zeners LA3 100-500 KHz TSp
,‘?3{175 10 TAAMS 1508 5 sp %ggggg i%g OFFERS Fz';"\""vs% LAé 1030 KHz 1ocp TroMETERS
p 5p 70/10 12p : 5 30-100KHz 0p . i ;
Mo | AR gR | jE B I e LI o o | SR T
3va 108 Taptoe e | 05 sb | 470550 22b |ooiee . 400 5 W LA13 FOR W.W. OSCILLOSCOPE 200p e oL
3vé  10p TAD100 250p 2:2/35 5p | 630125 25p |pCi57 AgSOR-] 2 28-47M 2.5 "SSW  200N-4-70
3ve 10p TAD110 200p 3-3/25 5p 1000/16 25p gC15 TED iW vert 8p
w1 op TBA120S 1255 4-740 5p | 1000/35 30p |BCiss FOR 2:2Q 10 MEG 3-5p P L
L TBAIOT  fasp | 4708 3 | 100083 b [BFist  £750m SPECIAL SCOOP OFFERS TANTALUM
ove  10p ¥§ﬁ§280 333,‘; 4-7/50  Sp | 2000135 S0p ;BFi96 ROTENTICS SEMICONDUCTORS. ALL 2RPAcITORS
6V8 10p TBAS550Q 400p 6:8/25 5p 2200/16 35p ;BF197 METERS 0 ’
7V5 10p TBA560 400p 10/10  5p 2200/63 75p 1K Lin 30p BRANDED NAMES 35V: 0-1KF, 0-22,
8ve  “10p TBA641A12  250p 10/16  Sp 2200{100 IN4148 5K Lin 30p E.G. MULLARD, TEXAS, 0-33, 0-47, 068,
oVt 10p TBAT20  230p | 10/25  5p 120 1100 for 150p oxilin 3m SIEMENS, VALVO. 22 33 4T,
iov 10p TBAS0D 100p 10/35  5p 3300/16 40p § 25K Lin 30p BC197B, BC108B, BC10SC, 68,25V 15,10, 16V
iV o TBAS20 100 0/50  5p | 3300/25 42p 50K Lin 0p 1 1 ’ ol oip 22 4T,
I R0 s 22/6V3  5p 3300/63 8op |741 Op AMPS 100K Lin 30p BC1088, BC109C, 10V 4-7, 15, 25, 33
Bzvis TCA2I0Q  250p 22/10  5p | 4700/25 45p 1100 for £20 250K Lin 300 £8-50 PER 100 CAN BE ASSORTED Price 14p each
p 22716 5 4700/40 50p 500K Lin 30
13V 10p TCAZIS 0P | Doi2s  sn | s7o0/e3120p 555 TIMERS TMsg Lin  30p EEDS
15V 10p 22/35  Sp v 100 for £30 2 Meg Lin  30p WESTINGHOUSE THYRISTORS RED 125 i5p
18V 10p LM301A &5p 22150 6p POL'Y TER 5K Log on GREEN -125 25p
20V 1op LM307N 85p 33/6V3  Sp CAP'ITORS IRELAYS 10K Log 30p 300 Volts 16 Amp 250p YELLOW 125 25p
22V i0p vk S 3316 6p |Mullard or Eriel2aV 3 C.0. H.D.] 25K Log 30p ED -2 15p
21V 10p Ve s | 325 ep | HIF 1 Pin Plug 1N 50K Log 308 GREEN -2~ 23p
3V 10p 51 a0 ep | 001 Sp £1:00 Eachl 100k 6 cMos B aeE
33V 10p LM3TK 325p 33/50 ™ 0022 5p Bk ILOOQ gop DL747
100 Mixed tmggg“ ﬂ’gp 710 6p 0033 5p |ASSORTED ook Log aog 4000 20p | 4023 20p | 4055 140p Display 200p
Zeners 850p UNess 359 47716 6p 0047 5p IPOLYESTER 1 Meg Log  30p 4001 20p, 4024 100p 4056 145p
BZY88 (4 47/25  Bp 0068  Sp  [CAPACITORS 4002 20p ) 4025  20p 4060 130p DIL
LM710 TO5 60, 2 Meg Log  30p
LA Lu710 P 65h irsol ‘2 35 [tooferesw i “op |40y ‘aspdoms  sp S
47/50 ip ) R ———— | 4069 30p 8 Pin 13p
SAD1024 1zs0p] PMTZ3TOS €00 | dooq0 ep | 038 S lg DT otTEl RoTARY 4003 70p | 4028 155D | 4577 3gp 14 Pin 14p
4DIL 75p 047 & 4011 20p 4029 130p g
SNT6013ND 125p 100/16  6p P 16 P 1
SN76013N_ 180p] LM741 e 1 q0025 6p | 1 Gp (120PIV 1 Amp. | SWITCHES 4012 200 4030  gom | 072 0B - *
SN76023ND 125p] LM748 4P 1 o050 8 22 7p {100 for £6-00 BY 4013 55p; 4032  150p | 4081 »
SN76023N  180p| LMISO3N  155p 0063 109 33 Sp LORLIN 4015 30p | 4063 220p | 4082 30m BZXst
SN7622TN  160p LM3¢00 90p 125/15  6p 47 12p jMULLARD 1P 12w Pres 4016 55p | 4046  150p ! P Zeners
SN76228N  180p| - 220/16 10p 1-00  20p  §4500/64V C.432 P 4017 110p | 4047 115p | 4511  200p 3W
SN76666N  100p| NES55 35p 22025 12 22 258 |Screw Terminal 2P W 40p 4018  250p | 4048 70p | 4516  140p 8V8  15p
2N414 120p| NES556 100p 220/50 20p 47 3s5p 75p] 3P 4W 40p 4020 140p | 4050  50p | 4518 110p 8V1 15p
ZN414 120p| NE562B 400p 330/25 15p | 08  40p 4P 3W 4p | 4022 180p | 4054 130p | 4528 130p v s
*]
15V t5p
BRIDGE RECTIFIERS v isp
v 25p | V/REG SV b
5 B . vV 15p
1A 100V op 43V M5
1A 200V 305 | 7805 140p av 15
pey i e | BB
6 P | 7815 140 5p
2A 50V 35p P 88V 15p
2A 100V s0p | 7818 140p 72V :Sp
24 200V 55p | 7824 150p 160V 15p
H
306 ST. PAUL'S ROAD,
HIGHBURY CORNER, LONDON, N.1
PLEASE NOTE ALL PRICES INCLUDE POSTAGE
TELEPHONE 01-226 1489 EASE NOTE ALL PRICES
AND V.A.T. AT 8 OR 1219, AS APPROPRIATE
Easy access to Highbury via Victoria Line (London Transport) British Rail

LARGE STOCKS OF NEONS, NUM
TYPES INCLUDING PHOTO-FLAS

INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS

ICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, CAPACITORS OF ALL
H AND MOTOR START, TV TUNERS ALSO SOME HIGHLY TECHNICAL EQUIPMENT AND PARTS FOR

Manufacturers (Large and Small) we

your

[+

s Buyers/Agents etc. let us know your requirements.

316
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Il News and Views

332 EDITORIAL—'Our Face-lift’
" 333 NEWS...NEWS...NEWS
346 TELEVISION--Details of the September issue
349 PRODUCTION LINES—Information on the latest products.................oiiiiiicinnenn Bill Tull
351 PRACTICAL WIRELESS—Pre-view of our next issue
362 PW READERS’ PCB SERVICE-—Prices and details of the PCBs available

367 HOTLINES—Recent developments inelectronics........ ..o iiii i ens P Ginsberg
368 ON THE AIR—AmateurBands.....ccvviviiiiiiniiiasraieaerrarenrnarsasssansaress Eric Dowdeswell G4AR
SW Broadcast BAnGS....ovcveeervvntrtrinrreririasiensnaseeenas G veeeersvreenin. . Derek Bell
MW Broadcast Bands. ...ocvviiiinniscinieririratnesnvonssasinnsns Charles Molloy G8BUS
VHE Bands. .. cvovreieviinrarresiaenssssisennnssescerassssansssennss Ron Ham BRS15744

B For our Constructors

337 GENERAL PURPOSE SW RECEIVER—1
Complete constructional information for a general coverage receiver for AM, CW and SSB.A preselector

follows next MoNth. ... .veii ittt it it caa s e Booaaas Frank Rayer G30GR
345 S-DeCNOLOGY Project No. 10
This month we present a simple Record Player Amplifier...................c.ccviviionai David Gibson

352 THE PW ‘JUBILEE’ ELECTRONIC ORGAN-1
This project uses the latest devices, is extremely versatile, and is built entirely on one printed circuit board

M. J. Hughes MA, C.Eng., MIERE
358 DESIGN YOUR OWN PROJECTS —1
In this series the authors show how the values of components are derived. This month, a ‘Light Trigger’

Toby Bailey and Bob Whitaker
363 ELECTRONIC CAR VOLTAGE REGULATOR ’
Replace your car's mechanical regulator with a fully electronic circuit...............co00ene, C. Grayson B.Sc.

"I General Interest

334 SO YOU WANT TO PASS THE R.A.E.?—1
Our new series won't teach you all about electronics but you can learn enough to pass the Radio Amateurs’
Examination........coiviiiiiiiinivinnirssenes John Thornton Lawrence GW3JGA and Ken McCoy GW8CMY

COPYRIGHT ) ]
© IPC Magazines Limited 1977. Copyright in all drawings, photographs and articles published in ‘Practical Wireless' is fully protected and reproduction or
imitation In whole or in part is expressly forbidden. All reasonable precautions are taken by ‘Practical Wireless' to ensure that the advice and data give n to
readers are roliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. Prices are those current as we go to press.
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EXPANDING OFFER!

To celebrate the increased size of P.W. we are giving you a:— PAPER-
MATE CHROME PLATED PEN WORTH £3-95 with any watch under
£20. PAPERMATE GOLD PLATED PEN WORTH £5-70 if you spend
over £20. CHROME PEN & PENCIL SET (or two pens) WORTH £7-90
if you spend over £28. GOLD PLATED SET (or two pens) WORTH
£11-40 if you spend over £50. Items may be combined, Offer closes’
30th Sept. 1977. Subject to availability.

SPECIAL PURCHASE. CASIO CAS|O-
TRON 815B. Now you can afford probably the
best watch in the worldl 8 functions LCD with
backlight. STOPWATCH, DUAL TIME.
ZONES. All stalnless steel. Mineral glass
Battery hatch, Water resistant to 130 feet

£49-95 (R.R.P. £89-95) Black or blue face. b

R16B (Not illust) £34-95 Bk or Bl.
ST-! Hand held ELECTRONIC STOPWASTCH

dard Time Out Two kinds of Lap time. TOTAL
Time button. Rollover after 9 hrs, 59 mins, 59-9
secs. Converts Time to Decimal Hours & back
again. Full access memory, constants, sq.
roots, % etc. £27-50 (£24-85 without pen).

MQ-1. Miniature pocket version of CQ-1, 12 or 24 hour clock, stopwatch ané basic calcu-
latar £37-95 (£34-95 without pen & pencil set).

TC410
TCH1

TC412

TC440 =
Téms LT

TC441

FAIRCHILD TIMEBAND LCD Watches. Latest models with BATTERY HATCH &
VOUCHER FOR FREE REPLACEMENT BATTERY. Constant display of Hours & minutes.
Pugh bution once for Month & Date, twice for S
AMIPM umng indicator, easily nelected alternating tlmeldate display. Beautlfully alyled
wiss/W. German cases. TC441 chrome £19-95, Plated £21-95, TC41% chrome
£24 95, TC410 Gold Plated £27- 85, TC413 St/St braceletm 95, TCa12 Gold Pl. £31-95.

C6110

= ) Cs90

can be d to the exact second. Alarm accuracy to the exact minute.

Wil display last minute digit and seconds. Solid state reliabllity, sllent running. 9 minute
snooze, Alarm on, Mains Failure Indlcators. €500 (left) 33” x 33” x 33”. Black or white
£14-35. C8110 (centre). As C500 but more sophisticated controls £15 0. €590 (right).
With bullt-in High/Low Intensity elevating reading lamp £23-35.

From NATIONAL SEMICONDUCTOR 543
functions. As Timeband but without aiternating
Time/Date facllity, DACS series (left).

DAC5 WS Chrome on Strap £22°90
DACS YS Gold Plate Strap £25-90

DACS WB Chrome Bracelet £24-50

DACS YB G.P. Bracelet £28:50

DABS Serles (Right) ]

DABS5 WB Al stainless £33-50
AB! YB Heavy G.P. £39-50

e——

402 ES ——

405 ILB 700

1BICO. Traditional Swiss craft 54-4 functi LCD. Mineral Glass face. 405
ILB strap £33-50. 405 18 S5t/St bratelet 535 50. 402 ELB Stainless steel on strap £38-90.
402 ES All stainless £39-90, 700 **1000 day'’ Quartz Analogue. Stepping Motor High sbeed
adjustment, Seconds synchronisation. £33-50. Not illustrated 450 HS £69-75. 403 NS
£42-50. IBICO watches are water res|stant to 100 feet or more. {(Waterproof straps).

W/T &F. 643 function LED. Metal case, S/S bracelet. Suberb styling £11-95. INSTAL
2% function LCD. Gold plated & matching hracelet £9-95.

CALCULATORS. FX-21 £13-95, FX-29 £14-95, FX-105 £16-95, FX-110 £17-95 (Re-
chargeakie batteries £3 palr. Ac aduptorlcharuer £3). FX-2000 £24-95, FX-20({P £44-95,
FX-202P £88-95, PRO-FX1 £124

Send 15p for our Illustrated mail order tal of over 50 hes {(Accurist, Timex etc)
clocks, car clocks. The BEST T.V. games at LOWEST prices. Prices include VAT
P & P. Credit cards welcome or send cheque, P.O. to;~—

Dept P.W.
19-21 Fitzroy Street
Cambridge CB1 1EH

TEMPU.
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Telephone (0223) 312866

Wilmslow
Audio
THE firm for speakers!

SEND 10P STAMP FOR THE WORLD'S BEST
CATALOGUE OF SPEAKERS, DRIVE UNITS,
KITS, CROSSOVERS ETC. AND DISCOUNT
PRICE LIST.

ATC @ AUDAX ® BAKER ® BOWERS & WIL-
KINS @ CASTLE @ CELESTION @ CHARTWELL
COLES @ DALESFORD @ DECCA @ EMI @
EAGLE @ ELAC @ FANE ® GAUSS @ GOOD-
MANS @ HELME @ |.M.F. @ ISOPHON @ JR @
JORDAN WATTS @ KEF @ LEAK @ LOWTHER
MCKENZIE @ MONITOR AUDIO @ PEERLESS
© RADFORD @ RAM @ RICHARD ALLAN @
SEAS @ TANNOY @ VIDEOTONE @ WHARFE-
DALE

WILMSLOW AUDIO c.,. o,

SWAN WORKS, BANK SQUARE, INILMSLOW.
CHESHIRE SK9 1HF
Discount HiFi Etc. at 5 Swan Street and 10 Swan Street

TEL: WILMSLOW 20599 FOR SPEAKERS
WILMSLOW 26213 FOR HIFI

TIMEBAND MAINS DIGITAL ALARM CLOCKS. Wake up to Timeband. Preclse

TRATIALS
ELEGYRDMIGS o 4,

A SEMICONDUCTOR POWERHOUSE (Trade & Exg

GROVE IRD., WINDSOR, BERKS. su II'Id Tei:
!"'I'I:?vrl (015;5) 54:!5 Caliers woleom: I:kon-snt hlg-ﬂlwlm
as ce. Same on ex sto ual
devices, ali full spec. Sums Trampus low prlces Barclaycard
A and Access. by post or tolanhana £5 minimum. VAT: Add
oy v e Bt and packing 30n UK Semr C.W.0. eneont Sov bomes
20p C.W.0. exc @
?tanree:atn)logue list with ule Ing & micro
5e
C'sD i 8AII price sach DISPLAYS (Red Led) g”gggg :;p:
555 pin timer 39| 0-3” DL704, il
723 TO99 regulator u: DL707 f £1:00% 2N3702/3/56 10p
723 DIL 14 pin reg, 69p* 0-6” DL747 2N3704 (]
741 DIL 8 pinop Jumbo £1-69* 2N3819 & FET 18p
26p* | Dalo PCB Pen. 2N3820 FET 38p
741 DIL 14 or TO99 39p* 2 Tips T4p* 2N3004/§QT 20p
747 Dual 741 89p* Decon Desolder 2N5457 Sop
748 Dlt 14 pin 339' sRBr;Ideﬁee - Tdp* 2N5777 OPTO 50p*
748 DIL 8 pin 49p* - X
BTy e | SOOI M | gycon onmase .
astic .
Reg. £1-35* | TRANSISTORS Ins. Bush sets 1ope
- Matchi 20p*
T8120r 7815  £1-80 AD161,162ea  50p* aiching, i
76013 or 76023 AF £1-89° BC107 10p“
8038 Signal Gen. EI.'W: BC107B 15p* TTL CMOosS -
LM300 1 BC108 10p* 7400 14p* 4001/2 23p*
I,M301 DiL14pln - * BC108 BorcC 15p* 7401 18p* 4008/10
L3O DiL 8 o sior e | Tioh 20br| won B
pin 1) BC109’ BorC 15p* P P
LMR\?-OQK 5V BC147/8/9 12p THC  20p° | 4013/ "
LM3I8 70V US BEienee 0o, | i 2 Ly P
US e | BEITIIBI opt | T | O
LM3BON 2W AF BolszAAorL 100 | 1,30 BB | 4c2e Csage
: Boazbi Aol Mo, | Jg P | 028 eg-ger
p* B
LM381 2 x Pre am? BD131or132ea  50p* . ‘1;1 z‘!g: 440”030 ﬂ“ﬂ:
LM3900 Quad op .| BFYS0or51 200" | 7470, P
= Ea5’gp'|:5‘r Sp: MJ2055 (PNP 305£51)“' 72 29p* 47 &1 “:
NESS Timar - aape | MJERNSS e | M g | 055
NESSE 2'x 555 ¢ | MJES0SS 8p* | 415 eep* | 89 20p
timer .00+ | ORP12 60p* | 7476 39p* | 4067 £3-34*
SN766 11 & 60 IF £1-25 TiP41 or 42A €5pr | 7490 - 49p* | 4510 £1-48*
BUSMIEES | B o | BEE
Lo P
TIS43 aop* 74121 33p* 4553 £5:00°
LEDS " & 2" DIA. ZTX107/8/9 2p | 4123 “p: |- CMOS dela
Red no clip ﬂp: 2N2646 50p* T4196£8 - book £3-30
;'!Lz:: Gclp  1me | DS % | oisco rRiac j0a
rbo
Coloured LEDS 29p* 2N2026YG IS: 400v £1-00*
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WA 100wm Dlsco SYST M

Conslstmg of
(1) TWIN T/TABLE CONSOLE
with PRE-AMP, and
POWER OUTPUT STAGES
(2 & (3) PAIR.100 WATT LOUD-
SPEAKERS Inclua ing 127 UNTTS

Rec. Mic.
UD 150 Cardioid | rerms
) axtrs
withsystem only

iy poome ‘542‘%0“:"& a £1 99'95 ABOVE
moni y aymeﬂ ota 'y
£227-20) Carr. ABOVE £125°00

Also available |00 WATT SYSTEM
with Dynamic Stick MICROPHONE

ALL RSC PRICES INCLUDE VAT
TD1 DISGO GONSOLE

Incorporating twin BSR type
turntables and Sonotone or Acos

Cartridges with - diamond 1.
% TWIN FULL SIZE GARRARD turn- Separate Vt‘al.l controls ?or 'et:e;l

table with cueing device.
* CARTRIDGES with Dismond Styli  RACILEITRS e YrornG

% 3 SEPARATE VOLUME CONTROLS  Bass Controls. Separate Input

* D[SCOMAJOR 200
POWER DISCO CONSOLE
with integral Power Amplifier.

for each turntable and Mic. grlr kné’“‘. ' with v&rl. control.
ack Vynide covere:
FULL HEADPHONE Cabinet with Ita £109-98

NITORING FACILITIES

a‘dOONSOLE COMPLETE WITH LID  OrDep £16-49 & 18 f'mt‘l:v pymis,

£6- ll (Total £126-4'
TEREO V!RSION OF

‘erms  DEPOSIT £20 and 18
fortnightly payments £6 89
Total £l44%2

£169-95

40W SYSTEM £99-95. 100W SYSTEM £169-95 WRITE QR
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES _for Free Catalogue

ISCOMA]OR/ 100 TWIN TURNTABLE POWER CONSOLE £129-95 .

Twin Full size BSR turntables. Sonotone or Acos Carr. £3:00
Cartridges with Diamond Stylii. Facilities as TDI

TITAN 100W BASS BINS £99-95

High quality 15" high flux Bass Unit and J104 Horn
Tweeter in folded horn enclosure providing amazing:level
of sound output. Terms Dep. £14-93 and 18 fortnightly
payments. £5-58 (Total £115-39) Carr. £3.

Console but with built-<in_100 watt Power Amap}xﬁer
ort=

complete with lid. Terms: Deposit £19-95 and 1
fhtly paymentis £7-03 (Total £146-49)

DISCOMAJOR/200  £149: 95
200 watt version of above. Terms: x

Dep. £29:95 and 18 fortaightly pay-
ments £7-87 (Total £171-61)

RSCP PHANTOM 50 COMBO AMP. £69'95

Rating 50 watts. 3 inputs, 2 vol controls— Carr. £1- 50
Bass, Treble Presence. Suitable for Lead or Rhythm Guitar, mic.,

Radio, Tape, etc. Inc. High Flux 12 50w Speaker. Dep. £10- 95 &8
mthly payments £8-71 (Total £80:63).

FANE HIGH POWER SPEAKERS

Power ratings R.M.S. Cont. 2 YRS GUARANTEE
*Gauss 14000 Imp @15 ohms. CARR EREE.

POP 33T 12” 33w £13-95 Dual cone.
*POP 50/2 12 50w £15:99 Dep for Pair £8:00 and 8
monthly pymts £3-54 (Tocal £36-32)

*POP 75 12° 70w £19-99 Gauss 17,000lines. Dep £5°00 and
8 mthly pymes £2:38 (Total £24-04)

*POP 60 15” 60w £25-95 *POP 100 18” 100w £44-95

Dep £7:00 & 8 monthly pymts £2:87 Dep £10-00& 8 mnnthly pymts £5-17
(Tntal £29-96) (Total £51-36)

Suitabre for use with
DISCO-Consoles. Also for increasing output of lower-

d_Amp. Dep. £9-00 and 8 mthl
' Pvis of £6.03 (Totat £57.40) Carr. £150 ° £49°95
100 - 100W MODEL £69-95  carr. £1-50

IOOW _POWER (SLAVE) AMPLIFIER

Rating RMS
Imp 8-15 chims

TITAN GROUP/DISCO SPEAKERS

Carr. £1, under £18, over this add 5p per £1. o
List RSC Price
£11-95

TITAN TA/SOA 50W AMPLIFIER

1 Solid state, 3 sep. controlled inputs plus Master
control. Bass, Treble & Presence Controls.
- Vynide covered cab. with corner protectives.
. List price £60. Terms: Dep.

£49-95

(Total £57-40) Carr.

T12/45 12" 45w £15-80
GUARANTEED| T12/60A 127 60w  £21-00  £1395
' T12/100 127 100w £3600  £2495
FOR 5 TI5/60 15" 60w £26:00  £18:99
YEARS | TI5/7015" 70w £2800  £1995
T15/100 15” 100w £41-00  £29-95

T18/100 18" 100w £47-00  £35-95

CABINETS FOR ABOVE SPEAKERS Heavy duty. Beautifully finished in
black Vynide with Vynair fronts ﬁtted protective corner pieces. Various
sizes and cut-outs. TE1 1 x 12”7 £10-95. TE22 x 12” £16-95

Low Deposit Terms on orders over £20

. £9
& 8 monthly payments £6 ‘05.
Matchmg Cabinets | x 127 £29.952 x 127 £4995

TITAN TA/I00A 100W AMPLIFIER |—5=—" TITAN TA/100C COMBO
TWIN CHANNEL— INPUTS  £69.9%5 | Lighting by h RS .
(NORMAL OR BRIGHT) - 00w R.M.S. Amp. incor
Carr. £1-50 | PULSAR :
A De-luxe professional unit with Gro porating a fabulous Fane
many fsCl ities. R.M.S. Rating. Matching roup Crescendo 12” 100 watt spkr
Ao Cf et ek ) IS with Eq“‘ll)’;“e“t for really superlative results
CARLSBRO with Lead Guitar £119-95
'NTEREST REFUNDED on Credit Purchases settledin3mths | _ rangs of ) Carr. £5
‘ = . Sy Or Dep £17-95 & 18 f'tntly
TITAN ‘ADD-ON’ HIGH FREQUENCY HORN UNITS Xy payts £6-69 (Total £138-37)
FANE HIGH FREQUENCY HORNS ‘)’ SERIES A1 Carr Free
MODEL J44 Tmp 8Q MODEL J73 Imp 8Q ' MODEL J104 Imp 8Q
: Size approx. Size approx 73" X 3” x Size approx 104”7 x 31” x
31 x 31" x 3 61" Rating 50 watts 7%” Rating 50-70 watts
Rating 30-50 Range 2-20 kHz _Range 2-15kHz
MODEL TS2H MODEL T1H e e - %
] Inc. Pair of highly sensitive Horns.  With single super efficient Horn, F
Range 3-15 kHz Imp 16Q. Use Range 3-15 z. Imp 8Q. Use £7.95
with8or 1502 X 12”0or1x 15”or  with max 8002 x 12" or single 15" i3
18” Drive Unit for increased sound  or 18” 80 Drive Units. Maximum "
‘l:l&;ity and projection. Rating titgaopliﬁer power output to be ‘FAL nlsco LIG“T"‘G
! watts. watts ,
Either mode) £27°95 Carr. 75p arable with units at twice | SYSTEMS from £58.95 £H.75 B £15.50
| Terms: Dep £6:95 & 8 mthly yts.£3- 12 (Total £31-91) the cost. Inet 2 Spotbanks and bulb .
TY7Es YO8 ~VIVE EADIE 3 potbanks and bulbs FREE FANE HIGH POWER -CROSS-
BSC MAINS TRANSFORMERS \i77ieinis oo L. ctiokss & | JINGLE MACHINES from £37+95 | OVER’ WITH ANY OF ABOVE _
QUTPUT TRANSFORMERS, As previously mvemsed stil} available, ECHO CHAMBERS from £53+.95 | Impedance or total impedance of 12,
| FILAMENT OR TRANSISTOR POWER PACK AUTO (STEP UP/STEP DOWN) 15" or 18” Drive units must not exceed
12v. 1a. #1-10, 6-3v, 1-0a £1.06, 6-Sv. 2a £1-10. COLUMN SPEAKERS from £29+95 | impedance of single horn or pair in
6-3v. 2a #1.70 6:3v 6a £5-60. 18v. 3a o 24v. 1.5a | TRANSFORMERS 0-110/120v 200- series. Pair 144, Single J73 or 1104 suitable
SN 0016y Tia BLEL G1225 40y Sn :gu 230-250v, 80w. $8:60; 160w. 3520; | GROUP DISCO SPKRS £11-95 for amplifier power up 10 100 watts subject
OEI Asnsusnsn b 17 leiv' 53‘132 e h 200w #6-37; 500w 29-84. in CABINETS from to above and with HPX2 ‘Cross-over®

New Branches at HANLEY
WOLVERHAMPTON
and LIVERPOOL

OPEN ALL DAY SATURDAYS (5 Day Week)
BRADFORD 10 North Parade (Closed Wad ) Tel 25349
BOLTON 23 Deansgate. (Cloned Wed. )
BIRMINGHAM 30/31 Great Westem

021-236 1279 (Closed Wed.)

CARI.ISI.E 8 English Strect (Closed Thurs.). Tel. 38744
TRY 17 Shelton Sq., The Precint. Tel.

ERBY 97 St. Peter's Street (Closed Wed.j. Tol. 41381

DARLINGTON 19 Northgate (Cl. Wed.). Tel. 88043

DEWSBURY /11 Kingsway (Closed Tues.). Tel. 468058
DONCASTER 3 Queensgate, Wuterdale Centre,

(Clo: Thurs), Tel 83069

EDINBURGH 101 Lothlan Rd. (Cl Wed) Tel. 229 9501

GLASGOW 2326 Argyle St. (Cl'd Tues.). Tel. 248 4158

BARCLAYCARD

All items subject to availability.
Prices correctat 18.7.77 E. & O.E.

HANLEY Stoke-on-Trent, 44 Piccadilly

HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505

LEICES;‘;% 32 I:Jg(h Stregt A((3Io:eda1’ihurs) Tel. 56420
- M riggate

g oun eeea rlc:ee Wad.). Tel. 458252

[§

35 Dawson's Way, St. John's Shop-.
LIVERPOOL ping Centre Tel: 708 9380 (Cl. - Wed.).
LONDON 238 Edgware Road, W.2. (Clat.‘gd Th:;xr%29
MANCHESTER 60A Oldham Street (Closeld Wed)

Barclaycard & Access MAIL
PHONE ORDERS quoting AUDIO HOUS! HERCONNER LANE, LEEDS, 13.
CARD NUMBER accepted Tel: 0532 57763

OgDER OR A3 QUOTED. Phone or Write for FREE CATALOGUE.

STOCKPO

IL ORDERS & EXPORT ENQUIRIES TO:—

MAIL ORDERS MUST NOT BE SENT TO SHOPS
C.W.0. or C.0.D. No. C.0.D. under #3. POSTAGE 50p PER

MIDDLESBROUGH 103 Linthorpe Rd. Tel. 247086
(Closed Wed.)

NEWCASTLE UPON TYNE 59 Gralnqer St.
(Closed Wed.). Tel. 21469

NOTTINGHAM 15/19A Market Streel
PRESTON (Closed Thurs.). Tel 48068
41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51879
SHEFFIEI.D 13 Exchange Street (Castle Mkt. Blds.)
(Closed Thura) Tel 20716
8 Llttle Underbank (Ciosed Thurs.). Tel. 480-07
SUNDERLAND 5 Market Sq. (Closed Wed ). Tel. 70573

WOLVERHAMPTON & Y{" 1. e soere
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INVERTORS
KIT FORM or BUILT UP.

20 + 20 Watts r.m.s. into
than 0 1{ 100Hz-10kHz.
20 Hz to 20kH

have ci

P.E. ORIOI
AMPLIFIER & TUNER

May be mounted sl:m Itneorstacked as above, Parts
avaitable separately for both units.

z. Hum levei virtually nil with volume ful! on,
This Is a power amplifler of superb quality Incorporating
the very latest desion features Professional hi-fl en-

N STEREO

Compiete kit of parts for this provn and tested system,
(£11-90 + 80p P. & P) + 8% VAT or ready bulit with
only two connections to aiter,
(£14-90 4 60p P. & P.) + 8% VAT,
Consider the advantages:

8 ohm load, Distortion less
Frequency response + 1dB

Fuel Faster More power. Excei-
lent cold starting. Smoother running. No contact breaker

ic and real vaiue for

240v-50H2 from your 12v car battery. The CCT Incorp

Q/P Powers available. 25W-40W-75W-150W-300W~
400W~500W-1kW-1-5kW. Various battery !/P voitages
available.

money.

AUTOMATIC INVERTORS

These units have built-in battery charger which functions

whilst mains are healthy. Upon mains faflure unit auto-
tically itch. to invertor op ensuring no

Interuptlon of supply. Send S.A.E. for price lists.

RHYTHM GENERATOR

8 inch system

19-3

and inputs for disc, tape, tuner, stc.

TUNER UNIT

May be purchased separately in matching slim line case.
As full kit or individual parts.

Send S.A E. for price list and specification sheets.

This system is designed for use with above amplifiers

rated up to 25W r.m.s. per channel at 8Q.

corporated in an enclosure 295 x 490 x 285mm (115 x

x 11-5in) approx. external, constructional detalis

of which are glven with each bass unit, to provide an

overall frequency response of 50Hx ln 22kH2. Four-
y

a low flux mer burning, Less exhaust gases.

TRANSFORMERS

SPECIAL OFFER
Miniature Mains Trans.
6-0-6v-6VA.
12-0-12v-6VA. A
(£1-29 + 25p P. & P.) + 8% VAT

Transiormer and colls manufactured to customer speci-
fications both in High Volume and Small Order capacity.

TRADE AND EXPORT ENQUIRIES WELCOMED

May be in-
ON ALL PRODUCTS:

leads have push-on

d on p.c.b. Output
to suit k s,

SO, roX PTG, POWE
TANGO: cHAc;, re, .oc' wea. Regulated gt =
- uancH
15 different rhythms, 9 psrcussion inslruments. Tempo
range 15 to 100 bars/min. Fuil kit of parts avallabie at
£30-50 + £1-20 P, & P, 4+ VAT at 8%. Price assembled

and tested add £12.Parts available separately, send S.A.E.

We reserve the right to alter published prices in the
event of component or postal increases.

£58 + 8% VAT

Cross-over frequency is 2-8kHz approx.

Voltage adjustable {rom 1-35v at 2 amps. Short circuit
protected. Voltage and current meters Incorporated.
FulI Kit of parts £48 + 8% VAT or assembied and tested

ASTRO ELECTRONICS
Springbank Road
Chesterfield (31475)

Derbyshire

R UNIT

N.B. —-DELIVERIES ON ALL ITEMS MAY TAKE UP
TO 28 DAYS. PENDING ON- AVAILABILITY
AND DEMAND. CASH IN REGISTERED ENVELOPE
OR_POSTAL ORDERS CAN EDUCE TIME by
NOT HAVING TO CLEAR CHEQUES

LEKTROPAKS

17 TURNHAM GREEN TERRACE, CHISWICK,
LONDON W.4. Tel. 01-994 2784

4 LARGE RANGE OF COMPONENTS NOW
STOCKED. SEND LARGE S.A.E. FOR FREE LISTS.

oKk kkokok SPECIAL OFFERS 3k 3 ok X Xk

QTY.
12 4.7uF, 25V, BEAD TANT £1-00
50 -014F, 50V, MIN DISC CERAMIC £1-00
1 TGS 105 GAS SENSOR £2:25
Any10 BC 107, 147, 148, 182, 183 £1-00
Any10 BCY 70, 71,72 £1-50
B SN 7400 £1-00
15 1uF, 250V, C280 CAPACITOR £1-00

ALL PRICES INC. VAT. PLEASE ADD 20p P.P.
s 2 ok R o ok ok R R K KRR ROk

+ WALK-ROUND SELF-SERVICE SHOP NOW
OPEN MON-SAT 9.30-5.30.

% MANY SURPLUS COMPONENT BARGAINS
FOR PERSONAL CALLERS.

% RESISTORS, CAPACITORS, TRANSISTORS,
DIODES, TRIACS, DIACS. IC's, POTS AL BOXES,
VERO, COPPER CLAD BOARD, CABLE AUDIO
CONNECTORS, SPEAKERS, MICROPHONES, P.A.
TRANSFORMERS, KNOBS, ETC, ETC,
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‘f~ Hare TWIN

(tess lamps)

ndom
ASHERUNIT BANK 6 chT

LENGTH
& 144 lnches UN,T
fﬁ' ’QI ‘?G sc. |
’.M,‘,‘ w F ‘Fitting

i “"f

aadv“’ ¢ use
2 wnhthree

|oured lamps i\%

nom

Sound toLight ..,
MAST ER UNI T "

CHANNEL

Wire
complete
100 wan co

that tiash

£955

5 INCCUDING
— VTPUT PLUGS A~o
T MAINS INOYT SoekET

BNKINT gy g5 S

3 Less Lamps)
TWIN BANK12 usm

TYPE B3

Fltttng £s sn \ Fmrnrg £Z§

100 WATT SPOT LAMPS [ e
RED VELLOW,GREEN 3 lamps
CLEAR 140 sach] £4-20

itting

8.C. or E.

{less lamps)

meg £]5 sﬂ | Flttlng£17 n“
mmmmmmmmm

A LBEN ENGINEERING CO.LTD,
DEPT P W THE CRESCENT WORSTHORNE,
BURNLEY. LANCS. Tel-Burniey 20940

Practical Wireless, September 1977

www americanradiohistorv com


www.americanradiohistory.com

“DIY SPEAKER KITS

15-WATT KIT IN CHASSIS FDRM
When you are looking for a good speaker, wh
not bulld your own from this kit.
It's the unit which we supply
with the enclosures iliustrated
below Size 13" « 8~ (approx.}
woofer (EMt)twester, and
matching crossover components,
Power handling capacity
16 watts rms. 30 watts peak,
£17ﬂ0 PER STERED PAIR
+P&PEIAD

EASY-T0-BUILD
WITH ENCLOSURE

Spaciaily designed hy RT-VC
for gost- copscluus hi-fi
enthuslasts, these kits
incorporata two teak-
simulate enclosures, two EM| 13” x §* (apprex.)
woofers, two tweeters and a palr of matching
crossovers. Easily constructed, using a few
basic toots, Supplied complete with an

aasy-10- follm;v circuit diagram, and crossover
components. input 16 watts rms.

30 watts paak, each unit, £2550
Cabinet size 20 = 11* = 84" PER STEREO PAIR
(approx.). +p &pf6.50

ST ]
COMPACT' FOR TOP VALUE

How about this for incredible bookshelf value
from RT-VC! A pair of high efficiency unlts
for anly £7.60 = just whet you naed for low-
pawer amplifiers, Thega Infinite baffle
enclosures come to you ready mitrad end
professionally finished, 'Each cabinet maasures
127 x 8 x 6" (approx.) | ggspant

desp, and Is in wood
simulate. Complete with
two 87 (approx.) speakers
for max. power handling
of 7 watts,

SPEAKERS Two models - Duo IIb, teak

venger. 12 watts rms, 24 watts peak
18y x 134" x 74"
{approx.).

(3 PER PAIR
34 +p &pf6.50
Buo |11, 20 watts rms,

40 watts peak,

. 27 x 13 < 11y (apprnx) r

£ PER PAIR

52 +p&pf750

EASY TO BUILD
RECORD PLAYER KIT
Ideally suited for the
constructor who requires
a complete stereo unit at |
a budget price, comprising §§
ready assembled stereo 1
amp. module, Garrard auto/manual ¥
deck with cueing device, pre-cut and
finished cabinet work. Output 4 watts
per channel, phones socket and
record / replay socket

£2695

+p&p£405

7

Complete with speaker, baffle and flxmg st
The Tourist 1V for the experienced constructor
only. The Tourist IV has five push buttons,
four medium band and one for long wave band.
The tuning scale is illuminated and attractive
small aluminium control knobs are used for
manual tuning and volume cantrol. The modern
> style fascia has been designed to blend with
most car interiors and the finished radio will
slotinto a standard car radio aperture. MOTOR

Size approx. 77 x 2 x 43", TOP 10
Power Supply Nominat 12 volts AWARD
positive or negative earth
(altered internally) Power £1250

+p &p£1.50

Output 4 watts into 4 ohms.

Practical Wireless, September 1977

PERSONAL SHOPPERS ONLY
Viscount {V 20 x 20 Amplifier a8 illustrated,
plus 1 pair of speakers finished In teak
with melamine panels 8” drive unit and
31" approx twestar. !
227 %137 x 101"
size approx,

£4500
SPECIAL OFFER :
ilustrated 20 x 20 WA

Suparb Viscount IV unit in teak-finished cabinet. SIWEI fascia with afimunium,

Function switch for mic. magnatic and crystal plck-ups, tape, tuner, and
auxiliary Rear panel features two mains outlets, DIN spesker and input
sockets, plus fuse. 20 + 20 watts rm$, 40 + 40 watts peak.

F RE E'Limnsd Pariod’ A Free 4 Channel Stereo Adaptor to ail

purchasars of the Viscount Amplifier. Available separately. £100
%PECIAL

oenucT I Io
FFER For example- "u

F A
Duo speaker system H o7 ili i A1
Viscounl Amplifier, on complete stereo systems using *

MPBO type turntable complate starred Products

PERSONAL SHOPPERS ONLY AN
PLINTH & COVER BSR OR GARRARD TEAK FiNi8H
GOGDMAN 57 approx.. 7 watt bass spsaker Ly 1]
AM. FM. TUNER P.C.B. with Mullard L.P. 1188, 1185, 1181 modules ¢ @50

CROWN & push buttan car radio, LW, MW.12v Pos. neg.earth Swatts 21 {1]
output, tona aontrol complate with speaker and fixing kit, in dash type
STEREO CASSETTE TAPE PLAYER Nagative sarth only, 3 watts l‘lalﬂ
per channel autput

AM. FM. STEREO MULTIPLEX CAR RADIQ/cossetts player in t3snn
dash fixing Negative earth § watts cutput

1:G, Stareo 8 Track to Casaette adaptor sonvarts, any 8 track £18ll
player ta cassatte player,
GLOBAL Sphorioal speaker 8 ohms. § watts 13“

100K Multlturn Varicap tuning pota 8 for ‘1'“
HEAVY DUTY FIBRE 0LASE COPPER GLAD BOARD ¢1lﬂ
3TY X 11" x 5" Approx. par shast only

DECCA DC1O00 Stereo Casswtte flecord deck P.C.B. complsta with iZII
switch oscillator coils and npo hud! and clrnuh dllgum

" VISCOUNT
CDMBI £g 500

only, thvs unu comprlan'
The 20 » 20 Viscount
amplifier BSR MP60 Type
turntable housed in an
attractive teak finished
console with smoked acrylic cover, Approx

- 304 x 144" x 73" complete ready to connect to the
speaker system of your chaice.

BSR automatic recard
player deck {Chassis form)
with cueing device and

BSR TURNTABLES
BSRMPS0 TYPE
Single play record player

Chassis form) £ R.95  Stereo
I(essacartrl?dge) 15 Seramic £9'95
P&Pf200 head. P&PE2LOD
Cartridges to suit above TURNTABLE itlus. diamond styius. and
ACOS MAGNETIC Popular BSR MP 60  de [uxe plinth and £29

STEREQ £4.95
CERAMIC STERED £1.95

+pép
£4.50

type. complete with
magnetic cartridge,

cover,
Ready wired

30x30 WATT AMPLIFIER KIT}

Specially designed by R T-VC for the
experienced constructor, this kit comes
complete in avery detail. Same
facilities as Viscount IV amplifier.
Chassis is ready punched, drilled and
formed Cabinet is finished in teak
veneer. Silver fascia and easy-to-
handle aluminium knobs.

Output 30 + 30 £2goo
watts rms, 60+60 peak +p 8pE210

DECCA 20 WATTS STEREO SPEAKER
This matching loudspeaker system is hand made,
kit comprises of two 8”diameter approx.

base drive unit. with heavy die cast chassis
laminated cones with rolled P.V.C. surrounds,
two 33" diameter approxX. domed tweeters

comp with crossover networks
+£4.00 p &p stereo pair £2000

oy

x

rotary controls and pushbuttons, red mains indicator and stereo jack socket. £2990~‘
+p Bpf210

£395 +p @y

-

" PORTABLE
MONO
DISCO

with bullt-In pre-amplifiers

Hare's the big-value portabise disce console from
RT-VC! it features a pair of BSR MP 60 type auto-
return, singts play professionat serles record decks.
Plus all the controfs and features you need to give

n&nf&ﬁn

254un

fahulous disco performances.
Simply connects into your
. existing,slave or extarnal amplifiar.

35-WATT MOND DISCO AMP

Size approx ¥
138" %63’ 8
Hera’s tha mono unit you nsed to start off with,
Gives you 8 good solid 35 watts rms, 70 wotts peak |
output, Blg faatures Include two dlsc Inputs, both i
for caramlc cartridges, taps input and microphone ’
input, Level mixing controls fitted with integral
push-pull switches. independent bass and trabls
controls and master volume, ,

TR Pty
MONO
BISCO AMP T
Size ap:r et ¥y
Soni

oping facla.vuu can use the controls I
without fuss or bothar. Brushed alumimium fascia
and ratary controls. Fiva smaoth ecting, vertically
mounted slide controls - mastar volume, tape laval,
mic,Jevel, dack level, PLUS INTER-DECK FADER for
perfect graduated changa from record deck Ne, 1tg
No. 2, or vice versa. Pre-fade level control (PFL)

Ists YOU hear next disc before fadlng issnn
itin. VU meter monitors output level.!
utgut 100 watts RMS 200 watts peak.|p & p£4.00

PRACTICE GUITAR
AMPLIFIER/WITH
BUILT-INSPEAKER
This budgat practice
amplifier, has hasn
specially designed for the
amateur, who requires a quality
self-contained unit with all facilities. 2 inputs — 1
for mic or guitar, the 2nd for record player or
cassette deck, it also can be used for cine-sound
amplification. 2 volumg controls, 1 for each input,
alfso base and treble controls. Power output with
internal speaker, 10 watts RMS, with remote
- speaker (not supplied) 20 watts £
RMS. sizeapprox.17”+ 9 x 11”4 ) (, pfs 00 ..

HOME 8 TRACK
CARTRIDGE PLAYER
Automatically switches
programmes monitored by lntﬁcaturs
with manual override track selection. This unmmll
match with the Unisound modules and is compatabl

| with the Viscount IV amplifier with Sim teak

cahinet. approx.9- . 8~ . 3‘ p &pf1.50 £1460

+

4 x4 STEREO AMP

KIT £14.50 P &P £2.00
For the gxperienced
constructor who wants
to design his own stereo.
Kit includes ali y
including constructors manual Plus Pair of

easy 1o build 4 watt speakers in kit form. with
teak simulate finish cabinets 12”x 97 x 5~ approx.

PYE STEREOQ 5
GRAM CHASSIS

(Complete with
circuit-diagrams)

Complete ready to install—Wave bands LM. VHF

"Order giving your credit card number ONLY
R|IITrV

_ALL PRICES INC.VAT AT 123%
N ATCHED IDE YK s
s i ot
4/7/77 and subject 1o change withowt potice. 323 EDGWARE ROAD, LONDON W2
Persanal Shoppers EDGWARE ROAD 9.30am-5.30pm. Half day Thurs.
21C HIGH STREET, ACTON, LONDON W3 6NG
ACTUN Mail Order oniv No callers

We are unable 10 show all our products, so
Send stamped addressed envelope
for our fully descriptiva catalogue and any
further information,

www americanradiohistorv com

STEREO VHF MONG. Controls for tuning volume,
balance, bass and treble. Power output 7 watts
R.M.S per channel 14 watts peak 8 ohms.

2" <8” approx chassis speakers and
BSR auto record player deck. £3500
PERSONAL SHOPPERS ONLY R
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i s Newnes

LATEST TITLE in The Master Series

Master Creative
Tape Recording

by JOHN GARDNER

In this book the theory of recording and reproduction
is covered_ as well as the choice of your machine and
microphone, improvising a studio, and setting up of
equipment. Guidance is given on the general organi-
sation of recording sessions, and on the problems of
recording drama, features and music, and of tape
editing.

CONTENTS: Recording and reproduction. Choosing
a suitable machine. Choice and use of microphones.
Mixers, monitoring and instaliation. Improvising a
studio. Organisation and method. Drama and features.
Music. Editing. Appendix. Index.

May 1977 140 pages £2.50
Other titles in the Master series : Master In-Car Enter-
tainment — Capel. Master Electronics in Music-Towers.
Master Hi-Fi Installation King. Master Stereo
Cassette Recording — Sinclair.

2

new
books

Technical

LATEST TITLE in The Beginner’'s Guide Series

Beginner's Guide
to Audio

by 1AN R. SINCLAIR

Covers the working principles of devices ranging from
the microphone to the louspeaker and examples of
the electronic circuits which are used. Starting with
the bebaviour of sourid waves the text continues with
chapters on microphones, pickups, preamplifiers and
amplifiers and loudspeakers.

CONTENTS : Sound and recording. Replay and Re-
ception. Voltage amplifiers. Equalisation, filtering and
tone controls. Output stages. lLoudspeakers. Recor-
ding and reproduction systems. Index.

April 1977 192 pages £2.75

Other Beginner’s Guides in Electronics : Beginner’s
Guide to Electronics —Squires & Deason. Beginner's
Guide to Radio — King. Beginner's Guide to Trans-
istors — Reddihough & Sinclair.

ORDER NOW from your bookseller or in case of difficulty from
BUTTERWORTHS, Borough Green, Sevenoaks, Kent TN 15 8PH

Your career
in Electronics?

Enrol in the BNR & E School and you'll have an entertaining and
fascinating hobby. Stick with it and the opportunities and the big
money awalt you, if qualified, in every field of Electronics today.
We offer the finest home study training for all subjects in radio,
‘television, etc., especially for the CITY AND GUILDS EXAMS
(Technicians’ Certificates); the Grad. Brit. LE.R, Exam; the
RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R.T.E.B.
Servicing Certificates; etc. Also courses in Television; Transis-
tors; Radar; Computers; Servo-mechanisms; Mathematics and
Practical Transistor Radio course with equipment. We have
OVER 20 YEARS' experience in teaching radio subjects and an
unbroken record of exam successes. We are the only privately
run British home study College speclalising in electronics
subjects only. Fullest details will be gladly sent without any
obligation. .

1R A NN I SO N Y O N I S N O
BRITISH NATIONAL RADIO & ELECTRONICS

= SCHOOL, WD9/1 =
] P.O. Box 156, Jersey, Chgnnel Islands. 1
B NAME |
I ADDRESS l
| i

- (Block caps please)
L----------------.

322

smisinkinn

AERIAL
BOOSTERS

Aerial boosters can produce
remarkable improvements on
the pictureand sound, in fringe
or difficult areas. :

BIl For THE stereo and standard
VHF/FM radio.

BI2—For the older VHF tslevision
—Please state channel numbers.

B45—For Mono or colour this
covers the complete UHF Tele-
vision band.

All boosters are complete with

battery with Co-ax plugs

sockets. Next to the set fitting.
£4:20

VALVE
BARGAINS

Any 5-64p, $0-£1-20, 50-£5-00.
Your choice from the list
below. .

£CC82, EF80, EF183, EFi84, EH90,
PCF80, PCF802, PCL82, PCLS4,
PCL8S, PCL86, PCLBOS, PL504,
PY8I/800, PY88, 30PLI4, 6F28,
PFL200.

Colour Valves—-PL508, PL509, |,
PL519, PY300/A. All tested. 35p
each.

Aerial Splitterse-2 way, 75

OHMS, Inside Type, £1-50

Press Button UHF Tuners—4 Button Transistor—British made=—£2:50
each.

250,000
CAPACITOR CLEARANCE SALE
All Mullard €280 and C281 range of Polyester film capacitors
250 and 400 volts working. Very good mixed selection of
values from +0luf to |-5uf.
PRICE 100-£1-50, 500-£7-00,
1,000-£12-00.

ey

) All prices include VAT, P&P 30p per order. Please send uncrossed
P.O. or cheques for returning if we are out of stock of capacitor
bargain packs. Exports welcome at cost. S

ELECTRONIC MAILORDER LTD.

62 BRIDGE STREET, RAMSBOTTOM, BURY, LANCS.
TEL: RAMS (070 682) 3036.

Practical Wireless, September 1977
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AXON ENTERTAINMENTS LT

SYSTEM 7000-GUARANTEED MODULES

FOR ALL DISCO/PA APPLICATIONS

R T e
POWER AMPLIFIER MODULES 30—240 WATTS COMPLETE DISCO SYSTEMS FroM ONLY £16-06
WITH TWO YEAR GUARANTEE—LOW INTEREST CREDIT DEPOSIT

[l Fully tested & guaranteed.

Full RMS Sine Wave output.

Distortion typically 0-2%4

10 Transistors, 4 Diodes.

Response 30MZ-30KHZ

Fully short &  open circuit proof

Sensitivity suits most mixers

Built-in surge suppression & compensation
H Twin D.C. & cutput fuses,
Il Top-grade components throughout.

30 Watts rms f 60 Watts rms | 120 Watts rms | “240W rms
SA308 SA604 SA608 SA1204 SA1208 | SA2404
30W rms/ 60W rms/ 60W rms/ 120W rms/ 120W rms/ | 240W rms/
8 ohms 4 ohms 8 ohms 4 ohms 8 ohms | 4 ohms
£9-50 £12-50 £13-50 £14-50 £21:00 | £25-30

IF’OBWER SBUPPLIES FOR THE ABOVE MODULES—READY WIRED & FUSED ON GLASS
1

PM30! [ PM60!/4 | PM601/8 | PMI201/4| PMI201/8| PM1202/4) PMI202/8 | PM2404/1
For 1/2 | For 1/2 | For 1/2 For | or | For2 For2 For |
SA308 SA604 SA608 SA1204 SAT1208 SA1204 SA1208 S5A2404
£9-90 £12-50 | £12-50 £12-50 | £12-50 £19-50 £19-50 £19-50

SYSTEM 7000 COMPLETE DISCO MIXERS (with Autofade)

Mono or Stereo
- N~ “'» = Ready to plug in & use
m | Automatic Mic override
éd Qﬁ@ﬁﬁ&ﬁ Two tone panel
s Q Q Twin deck & mic & tape inputs
Left/Right deck fader *
The choice of the professmnal D). Il 20Mz-20kHz Noise ~—77dB

Controls: Mic volume, Bass, Treble, A/Fade Depth, Tape, L/Deck, R/Deck volumes, Bass,
Treble, Master, Headphone volume, Selector & On/Off.
Mains (59- 50

Mono 18v £37-50 Mains £43-50 Stereo 16v £53-50
IN MODULAR FORM_AII you require is front panel (see below) knobs

sockets etc. All electronics are assembled &
tested

as for } mixer Il All Potentiometers supplied & fitted
Low cost do it yourseif with step by step easy to follow Instructions.

Mono £I9-50 Stereo £29'50 Panel £3-50 Supply unit £8-50

Cpacif:

SYSTEM7000 LIGHTING CONTROL UNIT MK I (rour channen

Has your light unit got?

W 4,000 W handling Integral dimmers

[l Sequence facility Automatic audio level
B Smart 2 tone panel OURS HAS!

W Advanced IC circuitry

Il Top grade components ONLY

All your needs in £42. 50

one superbly designed unit

IN MODULAR FORM—THE @QUADRAFECT £29-50
As with the mixers the MK i L.C. unit may be {Panel £2-50)
purchased in module form with all controls, requiring only a panel,

case & knobs etc. There are 13 simple connections

M 1-240w Audio [ 8A RCA triacs [l 0-5-20Hz Sequence [l Fully suppressed

CENTAUR l00W STEREO

with TWIN LOUDSPEAKER, SOUND to LIGHT SEQUENCER PLUS DISPLAY. £225 +
£10 carr. (Dep. £28-80, 12 months at £21-33 or 24 months at £12-01)

SUPER CENTAUR 200W | STEREO

As above but with 200 WATTS QUTPUT and larger TWIN CABINETS.
£275 + £10 carr. (Deposit £32-80, 12 months at £29-39 or 24 months at £15-21).

GXL CENTAUR 200w | STEREO

As the SUPER CENTAUR but with extra large twin 200 WATT CABINETS, DECK LIGHTS,
DECK STARTS & SUPERIOR DECKS.
£349 + £10 carr. (Deposit £42 72, 12 months at £36-58 or 24 months at £20-54)

IE Cue Light + Send today for
Head Phone y Free Nlustrated
monitoring u Leaflet on Saxon

M Mic & Tape £ Complete Discos
Inputs E & Package PA

[l Crossfade & ] Systems.
Override H

M Logic Circuitry ]

Lightshow i Al Equipment

Il Complete and
ready to use
W Extremely

subject to 2 Two
Year Guarantee.

Rugged

construction Deliveries in the
Hl Twin BSR UK by our own

Decks vans.

50\2’7 MINI DISCO £139-50 + £5 carr. (Dep. £16:05, 12 months at £13 30 or 24 months
at 46)

loogglzr;)ml DISCO £159:50 + £5 carr. (Dep. £22-66, 12 months at £14-73 or 24 months
at £8-

Two extremely mono sy ! with loud: kers and leads.

Il TWIN BSR DECKS [ HEADPHONE MONITORING [ MIC INPUT

100W PACKAGE P.A. £145 + £7-50 carr. with twin loudspeakers and PIEZO HORNS
Dep. £19-70, 12 months at £13-70 or 24 months at £773)

SEND YOUR SPECIAL REQUIREMENTS FOR A CUSTOM DISCO QUOTATION

TR VT
SYSTEM 7000
MINOTAUR 100—All Purpose Wide Range Amplifier

100W rms & [dB A four
Standard 8 ohm output Input, high

Il Twin mixed inputs accept power amplifier
a wide range of signais which will deliver up

W 30HZ-30KHZ % 2dB tp 150 watts output. An
I 23dB basejtreble absolute must where multiple
mixing & power are required

B Four individually mixed inputs

Il Wide rnage bass/treble ++ mastor

An extremely ¢émpact and
versatile amplifier with
full protection and a clean,
attractive appearance.
Ideal for atl groups,

Il Vynide covered case.-

disco’s & clubs
£49 '50 [l Fully short proof
[l Superb value for money

SAXON 150 HEAVY DUTY AMPLIFIER £59-00
e ]

CUSTOM MIXER MODULES {Complete orin printed circuit form only)

Make your own mixer, mono or stereo, up to 2 ct Is, with full itoring facilities.

and provision for echos end/return etc.

M Inputs for low and high 2 mic, ceramic & magnetic
cartridge etc,
Up to 20 input modules per singl® mixing module
Feed most types of ampllfer—accepts all Inputs
Professional low noise circuitry 20Hz-30kHz

Infinitely ad: ble~—Extremely
COM PLETE MODULES Wit}} facia panel, B 0-5W headphone
Knobs & sockets, Monitor buttons, Ready wired & tested circuit

A . £8-50 Il Full range bass/
Mono input  £8-50 Mono mixing stage treble controls

Stereo input £12-00  stereo mixing stage £12-00 B Noise—80dB

PRINTED CIRCUIT MODULES With controls fitted, requires only

sockets, facia & knobs
Meno Input ‘5'50 Mono mixing stage £5-50
Stereo Input ‘900

Stereo mixing stage ‘9'00
Power supply for up to 20 channels—PPM|8—£8 50,
Y Py s S abaea el P ISy

SYSTEM 7000 SOUND—LITE (3-CHANNEL)

IN COMPLETE OR MODULAR FORM
{Modular form itlustrated)
Complete unit similar to Mk Il unit above
Lon; estabhshed & proven design
3C [00W per ch:
. RCA 8A Triacs~-individual channel fuses
1.240 W Input-—master audio level plus BasslMlddIe/TrebIe

COMPLETE UNIT—ruiy MODULAR FORMracia & knobs etc.
casad with rear terminations—just plug Needs only 1| simple connections

plug in and go! £24-75 £16-50 (Panet £2-50)
Practical Wireless, September 1977

‘J 2-3 Joules
80W Tube for Ionz Ilfe

STROBES & PROJECTORS (We stock the full Pluto range)
Send for details

SUPERSTROBE £19-75 150 WATT LIQUID

WHEEL
PROJECTOR

Accepts all accessories
C/w with wheet & motor
plate
| ] Sturdy steel construction
Remarkable value~—
Sold elsewhere at
£39+50. Our price

is only: £33 .oo

Condenser mics ECM77 600 ohms £13-30
ACCESSORI ES M8| Dual Impedance £14:95 Crown headphones £6-78

Heavy duty boomstand £14-50
TR T e 7 0 "SI VO N
All prices subject to VAT @ 8% except SA308/PM30!, mics, and hudphones 124%
Add 50p post & packing on all orders except where already show
Ordering: By Telephone ~-Access, Barclay Card or COD Ring (OI) 684 6385/0098
By post «-Send cheque or crossed P.O's or 60p for COD
or send in your Access/Barclay card NUMBER ONLY

327-333 Whitehorse Road, Croydon, Surrey CRO 2HS
24 Hour Ansafone service (01) 684 6385

Compact 4” X 4

PRO-STROBE

W 6-8 loules
= External trigger

£32-50

Lonz Life tube timer
circuit

A TR A (P T LT T P a—
UP TO 150 WATTS HANDLING.
PIEZO HORNS!! NO X-OVER REQUIRED £7-50 ea,

Exporters to 17 countries—enquiries welcomed .
Ring Sue Abegg on (01) 684 6385 for U.K. trade enqumes
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LONDON N22 48]

CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6E| 888-3206
(also) 13 SOUTH MALL, EDMONTON, N.9 803-1685
~ MAIL ORDER DBEPT.

I ST. MICHAELS TERRACE, WOOD GREEN,

Phone 888 4474

8-WAY MULTIPLE AC ADARTOR
"This compact adavtor allows o Inry rge runn ol battery
owered equipment to he operated from A.C, maind
220-940V  A.C.), lwluhnblc for 8, 75 or © volts.
ourrent rating is 900 m/A max. A polarity reversing
coupler {s Inoorporated and the lead ls term, natsd by o
four way gluz offering connectiond hy 21 and 2:8mm
sockets, 25 und 3:8im pluge. Tho senled moulded unly
n Btted with n 9 plo 13A mains plug and measures
70 x 30 x 42mmn approx. Ouly £8:50 + 8%.

GOODMANY 8in. LOVDIPEAKER

Gaodmm “Audlom 8PA" Ljspanker, impedance
ohm, power Mndllnz 15W pominal, Our prio

II 88 + 124% VAT,

40100" 100 WATT AMPLIFIER

All built and tested, mounted on & piain aluminjum
ohassin which moasures 18”7 x 04" x 4” und which you
oan mount into o oablnat of your cholea, Four con-
trolled ln% , mnster volume, trable, middle sud bass
controls, 8/0 ‘rrotemd output., 100 watts clean luto
Sohm Lj8. Ideal for disco, music groups, PA. £
eluba. A bargaln nt #48 + £1:50 oarr. + 8% V.

e rer——a
MULTI-HETER MM1§

50,000 0.p.v.
ll you Beed
good in-
ltmnmz for
Our WO
ubby anl
yau 're not
repared 1o
uaﬂ:lo for »
small  ncale

ealflostiona for the
Mln. aud send for onel
AQ volts: 0 to 1:5, to 0/500
ln 10 ranges, DO voltn: 0 to
to 0/800 in 12 renges.
Dd aurrent: 0 . o

4 ampa Fangal.
ashitance: 0 to 100 ohml1

B
rangen. Deolbels: —20 te
+87 db In 10 ranges. Size:
6 x 41 x 2pinch.

P.0, ETOHING KIT

This kit contalna ull that n;l oan-trlmor will need to
eoteh the olroults of hia ow %

Contents~Plastic etohing dllh. ample eogpu clad
hoard. Leminate Cutter. 11b Ferrlg Chiloride, Large

struot lons.
Complete and Big Kit Valus at $4:28 + 8% VAT,

POWER AUPPLY UNKITS
+8%

8pecifienbion i
PP1 switchud 8, x 4§, T (Input 4
© and 12 volts at 500 m/a,

with onfofl awitch and
pllot light. Mlza: 130mm X
Smm x 78mm.

loadb)
voltngs: 28V

Plostlo Spoon. Eteh Restst Pen, Full Blobing In-

FProguency useanle 98kHx to 28kHa2
a& rms pink solse—output
ax. conlinuous rms input

Minitnun serles rositor:
Walght: 83 gm. (2.9801.)
Panel Cut Qut: 70mm dlu. (819).

BARGAIN PROJECT BOX
A plastio box with moulded
extruslon rails for PO or
Chamsls pabels with matal
{ront plate fitted with four
scrowa (all supplied), BT

lutemnl) Simm X 8lmmx

OU!. PRIOE

50p. +8%

PIELO ELECTRIC HORN UNITS
New high quality kigh power tweetsr,
no form 0f crossover network ln required
an low {requenay voltages slmply bave
no offeot on the tweoter,

10ohm at 1w *#

Railng: Depaudlns on oonnact!onl ugu'

tice: $9-00 + 8%

ONLY 2550 ize: 88mm x 86mm x 7
to 100W approx.
Thi Ch 1 gﬂ'!
ree Channel Buis,
’,ﬁg&%ﬂ%’;’? Mliddle, Troble, Kashk

3 KILOWA T4 PYOBEDELIC
IONTROL TUNIT

YOU GANNOT SKI
DOWN

~ OUR
SLOPES

But VERO SLOPING FRONT CASES do make
attractive housings for many projects.

They are available in two sizes, made from high quality,
two tone plastic, with enodised aluminium front panels.
Both cases have integral circuit board fixing points in the
base.

65 ~2523E and 76 ~1798K make ideal housings for test
equipment, audio geer (faders, mixers, rhythm generators
etc,) and control boxes.

See them at your local electronics shop and judge for
yourself,

Send for our bookist which describes Verobosrd, Plain board,
DIP board, Pins, Tools, Plastic boxes etc. S.A.E, 7” x 9* plus 10p
o=

VERO ELECTRONICS LTD. RETAIL DEPT,
INDUSTRIAL ESTATE. CHANDLERS FORD, HANTS. 808 3ZR.

Cardioid and  omnl-dlres-
tlonal 600 ohm and 30K
ohm impedance, 20-18,000
Hz. Onjaft swltoh and wind
shleld. Complete with stand
adaptor, Packed in presen-
tation box.

Price $14-50 + 134% VAT,

channe] has its own
sensitivity contral,
Just connect the in-
put of this unit o z
the loudspeaker ter«

minaly of an amplifier and conm:w mm 200V up to
1000W lamps to the output terminals of the unit, and
you produce a fascinating sound-light dieplay. (All

HEAVY DUTY 12 VOLT
POWER SUPPLY

15 amp at 12 volt power
supply approx slze 8”7 x
4 Ideal for using
your car entertalmnent in
the home from domestia

mains. Sultable for 8 track cartridge or 4 track cas~

teed) £18:50 pius125 P, & P.4+8%

ARGAIN TRANSFORMERS
12-0-12 voit 500m/a
240 volt prlmary eransformer baruln
approx size §0mm x 40mm x 50m
fixing cantres 75mm our price £I +20 + 8%

sette machines. Price £7-80 + VAT 8%. : QRE:FE%R
2 WAY AND 3 WAY CROSSOVERS +124% g 150"
NT208 2-way network for 8 ohm Speakers up to 30

watts. Price £2-00. No Diaco should

NT206H 92-way, as above, 100
watte. Price £2-25.
NT306

NT306H

3-way, as above, 100 watts. Price
£4-00.

3-way network for 8 ohm speakers
up to 30 watts. Price £3 25

be without our
new effects projector, we
belleve that this s the
most versatile machine for
projecting coloured Images
to supplement your music.
8pec:—Volts =220/240 AC
S0Hz, Lamp=Al{167 150

TIE-CLIP CONDENSER MICROPHONE
Omni-Directtonal 600 ohm 10-15,000Hz,
Extra long lead. Ideal for stage work,

conferences, ete. Price £9-50+ 12§ % VAT

{0W NOISE LOW PRICE CABSETTES+8% 1 lenses and
Good quality tape in well made acrew type cassettes,
Presented in single plastic cases.

watts. Standard Lens=
60 m/m.

A sturdy metal construc-
tion and takes a range of
accessories,
Comes complete with 6”
liquid wheel and ready to

>n

C80=40p C90=80p C120=80p nse. A batgain at £30 +

10% Discount on ten or more cassettes of one type £1-25 p. & p. + 8% VAT,

ABS PLASTIC BOXES
f
LOUDSPEAKERS-+-121% Handy boxes for comstruction prolects, Moulded
2}” 8 ohm 90p extrusion rails for P.C, or chassls panels. Fltted with
- 1mm {front pancls.

2¢” 40 ohm 80p 1005—105mm X 73mm X 45mm 62p
21" 80 ohm 90p 1006—150mm X 74mm X 47mm 80p
” . 1007—185mm X 124mm x 60ram £1°80
5”8ohm  ceramic £1-50 1022—107mm X 8§5mm X 45mm 62p
(sloping front) Plut 8% VAT

MAINS ‘KEYNECTOR '

This connecting block conpects any
electrical equipment to the mains supply

in seconda.

Ideal for bench, garage, demonstrations,

etc, Max. load 13A fused
Price: !550 + 8% VAT,

A snalns suppressor designed to Teduce
ted maine interf caused by

fridges, Yoilers ete.

Best results are obtained by plugging

the item causing the Interference directiy

into the suppressor which is fitted with &

3 pin 134 mains socket. The suppressor

i housedin a biack plastic box with eilver
front _panel and measures approx. 116mm

mm x 54mm. The unit comes fitted
with me of 3 core cable and has a max,

‘ MAINS INTERFERENCE SUPPRESSOR
current, loading of 3A. Price: £-00+8%.

U.E. CARRIAGE 60p UNLESS OTHER WISE STA!‘ED
ACCESS AYCARD ACCEPT
VAT-—~All prices are nxcludins VA'!' Pleue ndd to each item the VAT rate indicated.
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GOLDRING G103
Belt Drive Turntable

Famous name turnlable slashed
to near-half price. Complete with
plinth, cover and leads. Accepts
any standard cartridge (not included)

FULL 12 MONTH GUARANTEE

OUR PRICE

£29.95

R.P.£54 (+p/p&Ins£2.25)

Build your own

Belt Drlve Turntable

the famous Goldring company, .
comes complete with instructions ee
and all.necessary parts. Readyto %
incorporate into your design

plinth and cover. The pleasure of
assembling your own deck.

(Plinth, cover and cartridge not included). ALL PRICES
Usually sold for £54.95 with plinth and cover, INE. VAT
Call in or send cheque, P.O, M.O, Access, ’
Barclaycard, Diners Club or American Express Number.

S0nic Sound Hudin

248250 TOTTENHAM COURT ROAD, LONDON W1. TEL: 01-637 1

Practical Wireless, September 1977
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid state audio ampli-
er. Brand new combonents
throughout. 5 silicon tran-

sistors plus 2 Power output

transistors in push-pull.
Full wave rectification.
Output approx. 13
watts r.m.s. into 8
ohms. Frequency re-

. sponse 12Hz 30KHz +

3db. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost
and Treble cut controls. Suitable
for 8-15 ohm speakers. Input for

ceramic or crystal cartridge. Sensitivity approx. 40mV
for full output. Supplied ready built and tested, with
knobs, escutcheou panel. input and output plugs.

Overall size 3” high x 6" wide x 7%” deep. AC 200/

250V. PRICE £13 75 P, & P. £1-

HARVERSONIC MODEL P.A.
TWO ZERO 3
An advanced solid state general i

purpose mono amplifier suitable
for Public Address system.
Disco, Guitar, Gram., etc.
Features 3 individually con-
trolled inputs (each input has a separate 2 stage pre-
amp.). Input 1 5mv into 47k. Input 2 Smv into 47k,
(suitable for use with mic. or guitar etc.). Input 3
100myv into 1 meg. suitable for gram. tuner, or tape etc.
Full mixing facilities with full range bass & treble
controls. All inputs plug into standard jack sockets on
front panel. Output socket on rear of ct is for an 8

MAINS OPERATED SOLID STATE
AM/FM STEREO TUNER

200/240V Mains operated Solid State F/M A/M Stereo
Tuner. Covering M.W. A M. 540-1605KHz VHF/FM
88-108MHz.

Built-in Ferrite rod aerial for M.W, Full AFC and AGC
on AM and Stereo Beacon Lamp Indicator, Built
in Pre-amips with variable output voltage adjustable by
pre-set control. Max o/p Voltage 600m/v RMS into
20K. Simulated Teak finish cabinet, Will match aimost
any amplifier. Size 82"w X 4”"h X 94"d approx.

LIMITED NUMBER ONLY at £28.00 - £1-50P. & P,

HARVERSONIC SUPERSOUND
10 4 10 STEREO AMPLIFIER KIT

A really first-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on ¢ach channel resulting in ¢ven lower noise
level with improved sensitivity. Integral pre-amp with
Bass, Treble and two Volunie Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions in-
cluded. Output stage for any speakers from 8 to 15
ohms. Compact design, all parts supplied including

{ drilled metalwork, high quality ready drilled printed

circuit board with component identification clearly
marked, smart brushed anodised aluminium front
panel with matching knobs, wire, solder, nuts, bolts—

SPECIAL OFFERS

Mullard LP1159 R.F.~LF. Double Tuned Amphﬁer

Module for nominal 470 KHz. Size approx. 23" X 1%

X 47 7-6 VoIt -+ earth, Brand new pre-aligned. Full

;’pe‘cg::ﬁl;:aggn and connection details supplied. £2-25,
b . 20p.

ohm or 16 ohm speaker. Output in excess of 20 watts
R.M.S. Very attractively finished purpose built cabinet
made from black vynil covered steel, with a brushed
anodised aluminium front escutcheon. For ac mains
ope_rlauocrll 200/240 volts. Size approx. 123* w. x 5" h,

Special introductory Price £28-00 -+ £2-50 carriage &
packing.

HARVERSONlC STEREO 4

A solid state stereo
amplifier chassis,
.. with an output of
3-4 watts Per channel
into 8 ohm speakers.
Using the latest high
technology integrated

Pye VHF/FM Tuner Head
covering 88-108 M/Hz, 10-7

M/Hz LF. output. 7-8 Volt +
earth. Supplied pre-aligned,
with full circuit diagram.
Connection details supplied.
Beautifully made with
precision-geared FM gang and
323Pf +4- 323Pf A.M. Tuning
gang only £3-15 4 P. & P. 35p.

PRECISION MADE

Push Button Switch bank. 8 Buttons giving 16 S/P C/O
interlocked switches plus 1 Cancel Button Plus 3 d/p ¢/o.
Overall size 5 X 23" X 1”. Supplied complete with
%hggrlx;e finished ‘switch buttons. 2 for £1-50 -+ 20p

A circuit amplifiers with
built in short term thermial overload protection. All
components including rectifier smoothing capacitor,
fuse, tone control, volume controls, 2 pin din speaker
sockets & 5 pin din tape rec./play socket are mounted on
the printed circuit panel. size approx. 94" X 21" X 1” max.
depth. “Supplied brand new & tested. wnh knobs,
brushed anodised aluminium 2 way escutcheon (to allow
the amplifier to be mounted horizontally or vertically)
at only £9-00 plus 50p P & P. Mains transformer with
an output of 17v a/c at 500m/a can be supplied at £1-50

40p P & P if requu-ed Full connection details
supplied.

VYNAIR & REXINE SPEAKERS & CABINET
FABRICS app. 54 in, wide. Our price £1-50 yd. length.
P. & P. 50p per yd. (min. 1 yd.). S.A.E. for samples.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15--20-25-30-35-40-
60y. half wave at 1 amp. or 10--0-10, 20~0-20, 30-0-30v.
at 2 amps full wave. sze 3in, long X 3%in. wide X 3 in.
deep. Price £2-90 P, & P. £1-00.

MAINS TRANSFORMER For power supphes
Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1-50. P. & P. 65p.
Pri. 200/240v. Sec. 12—0—12 at 1 amp. £1-65.P. &P 65p.
Pri. 200/240v. Sec. 10-0-10at2 amp. £2-35. P, & P. 95p.
Pri. 200/240V Sec. 23V at 1- Samp, 6V at -6 amp. 8V
at 50mA. £2-00 4 65p P.

HI-FI LOUDSPEAKER SYSTEM MK 11
Beautifully made, simulated teak finish enclosure
with attractive slatted front. Size 163” high X 104"
wide X approx.). Fmed with E ML
Ceramic Magnet 13" x 8” bass unit, H.F. tweeter
unit and crossover. AVAILABLE IN NOMINAL
4 Ohm, 8 Ohm or 16 Ohm impedance (state which).
Handling power 10 watts R.M.S.

OUR PRICE £12:80 each. Carr. £2-20 ea.
Cabinet Available Separately £7-60, Carr. £1-60
each. Also avaifable in 8 ohms with EMI 13" X 8"
bass speaker with parasitic tweeter £11-10, Carr.
£2+20 each.

LOUDSPEAKER BARGAINS
5in. 3 ohm £2-00, P. & P. 35p. 7 X 4in. 3 ohm £2-35,
P. & P. 48p. 10 X 6in. 3 or 15 ohm £3-20, P, &P.75p.
8 X 5in. 3 ohm with high flux magnet £3-00, P. & P.
60p. Tweeter. Approx. 34”. Available 3 or 8 or 15 ohmnis,
£2-00 4 30p, P 2" Plastic Cone HF Tweeter
ohm £3-50 per matched pair 4 50p P. & P.

no extras to buy. Simple step by step instructions
cnable any constructor to build an amplifier to be
proud of Brief specification; Power output: 14 watts
channel into 5 ohms. Frequency response
iSdB 12-30 000 Hz Sensitivity: better than 80mV into
1M Q: Full power bandwidth; £3dB 12-15,000 Hz.
Bass boost approx. to +12dB. Treble cut approx. to
dB. Negative feedback 18dB over main amp.
Power requirements 35v. at 10 amp,
Overall Size 12"w. X 8"d. X 2§"h.
Fully detailed 7 page consiruction manual and parts
list free with kit or send 25p plus large S.AE.
AMPLIFIER KIT .. £13:50 P. & P. 80p
(Magnetic input components 33p extra)

POWER PACK KIT 0o £5-50 P. & P. 95p
CABINET £5-50 P. & P. 95p
SPECIAL OFFER~—only £23:75 if all 3 items
ordered at one time plus £1-25 p. & p.

Full after sales service
Alsoavailableready built and tested £31:25.P. & P. £1 50

3-VALVE AUDIO
AMPLIFIER HA34 MK II

Designed for Hi-Fi reproduc-
tion of records. A.C. Mains

operation. Ready built on
plated heavy gauge  metal
chassxs. size T3"w. 4°d, X

Incorporates ECC83,
EL84 EZ80 valves. Heavy
duty, double wound mains
transformer and output trans-
former matched for 3 ohm speaker. Separate volume
control and now with improved wide range tone con-
trols giving bass and treble lift_and cut. Negative
feedback line. Output 44 watts. Front panel can be
detached and leads extended for remote mounting of
controls. Complete with knobs, valves, etc., wired and
tested for only £8-20. P. & P. £1- 40,
HSL “FOUR"” AMPLIFIER KIT. Similar in appear-
ance to HA34 above but employs entirely different and
%dgnlgeglcizguitry. Complete set of parts, etc. £7-60

HIGH POWER HI-FI 8 OHM DOME TWEETER, 1”
voice coil, magnet size 3" dia. suitable for use in up to
50 watt systems £4-50 ea - 60p P. & P

SPECIAL OFFER 61" long throw, roll surround,

ALL-PURPOSE POWER SUPPLY UNIT 200/
240v. A.C, input. Four switched fully smoothed
D.C. outputs giving 6v. and 73v. and 9v, and 12v.
at 1 amp on load.

Fitted insulated output terminals and pilot lamp
indicator, Hammer finish metal case overall size

X 33" X 2%’ Ready built and tested. Price
£6-75P. & P. 9
STEREO-DECODER N
SIZE2" x 3" X }”ready built, Pre- __---="" °

aligned and tested. Sens. 20-560 mV
for 9-16V neg. carth operation. Can
be fitted to almost any FM VHF
radio or tuner. Stereo beacon light
can be fitted if required. Full details
and instructions (inclusive of hints
%nd tips) supplied. £5-62 plus 20p.

-

Stereo beacon light if ‘o
required 40p extra,

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record plaver amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier, Separate Bass, Treble and Volume con-
trols. Coniplete with output transformer matched for
ohm speaker. Size 7in. wide X 3in, deep X 6in. high.
Ready buxlt and tested. PRICE £7-00. P, & P, £1-25.
ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £8-00, P. & P. £1-30.

10 watt speaker chassls
Specnally suitable for HiFi £3-95 4 75p P. &

“POLY PLANAR’ WAFER-TYPE, WIDE RANGE
ECTRO-DYNAMIC SPEAKER

sze 113" X 144" X 145" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm
only. Response 40Hz-20kHz. Can be mounted on
ceilings, walls, doors, under tables, etc., and used with
or without baffle. Send S.A.E. for full details.

Only £8-40 each +- p. & p. (one 90p, two £1-10).
Now available in either 8" round version or 43" X 83"
rectangular. 10 watts RMS 60Hz-20KHZ £5-2§ -

P. & P. one (65p, two 75p).
OFFERED SUBJECT TO

SPECIAL LINES STOCK AVATLABILITY

imited number of British manufacturer’s surplus
professional 100 watt RMS slave amplifiers. Special
features, 2 separate power modules, 1 for Bass response
and 1 for mid-range/tweeter. 5 stage LED display for
power o/p indication. A/C mains i/p switchable for 110
or 240v. Can easily be converted to Sterco.
ABLE TO PERSONAL CALLERS ONLY, PLEASE
PHONE TO CONFIRM AVAILABILITY, Brand
new & tested only £33-75.

I Prices include VAT at Current Rate |

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finished
monaural amplifier
with an output of 14
watts from 2 EL84s in
push-pull, Super re-
production of both
music and speech.
with negligible hum.
Separate  inputs for
mike and gram allow
records and announce-
ments to follow each
other. Fully shrouded section wound outbut trans-
former to match 3-15 & speaker and 2 inde ent
volume controls, and separate bass and treble controls
are.provided giving 8ood lift and cut. Valve line-up 2
EL84s, ECC83, EF86 and EZ80 rectifier. Simple
instruction booklet 25p -+ SAE (Free with parts).
All parts sold separately. ONLY £12-00 P. & P. £1-40.
Also available ready built and tested £16:50 P, & P.
£1-40

GENERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc. and suitable for

use with valve or transistor eduibment. 9-18v.

battery or_from H.T. line 200/300v. Frequency

response- 15Hz—25KHz. Gain 26dB. Solid encap-~

sulation size 14" X 13" X #”. Brand new complete

with instructions. Prnce £1°80'P. & P. 15p.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday

Closed Wednesday.

All prices and specifications correct

at time of press and subject to
alteration without notice.

HARVERSON SURPLUS CO. LTD.

{Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S. W.19. Tel.: 01-540 3985

A few minutes from South Wimbledon Tube Station.

For personal callers only we can now offer a full repair service on all Hi-Fi
Equipment, Disco, Cassettes, Car Radio etc. SEND S.A.E. WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P.
CHARGES QUOTED APPLY TO
U.K. ONLY. P. & P. ON OVER-
SEAS ORDERS CHARGED
EXTRA.
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B. BAMBER ELECTRONICS

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

1iv DC RELAYS, 4 pois change-over {double
contacts) {(will work from i4-24v DC). Brand

ABD LEDs (MIn. type) § tor 0p.

centra pins), 4 for 80p.

Srmant Min. Rectangular Push to Make Switches,

black rectsngular surround  Wwith  white

;%cllngular button, overall size 12 x 17mm, 3 for
p

A NBw RANGE OF QUALITY BOXEE &

INSTRUMENT CASES.

Aluminium Boxes with Lids.
S x4 x1}

ABiQ p
AB13 € x4 x2 80p
AB14 7T X5 x2} £1.00
AB16 8 x8 x3 £4+30
AB18 10 x7 x3 £1-50
AB17 10 x4 x3 £1-%
AB25 & x4 x93 £1-00

New, boxed, good quality, made by AEi up y,mcou SCAN COILS {Transistor but no
sach. ta) p with vidicon base £6-50 each.
Slider Switches, 2 ls make and bresk (or can Brand Rew.

be used a8 1 pok ange-over by finking the two

FULL 'RANGE OF BEANARDS/BABANI
ELSICTHONK:I BOOKS (N STOCK. S.AE. FOR

K' Coated Aluminium Instrument Ceses
Light Blue tope and White lower sections. Very
waam flinish,

1 5x 2 %2 #0p
wa2 sx‘txﬁ £1.10
WB3 8x8 x2 £1-80
wa4 9 x5; x 2} £1.80
wBS 1M xB8fx3 £2-00
woes HENRE B £2.25
WB? 12 x 87 x 5 £2.80
wBss3 8 x5 x 3 £2-00

NEW FOR THE VHE CONSTRUCTOR. A rangs of
tuned circuits on tormers with slugs and SCreaning
cans. Fraquencies quoted are approximste, and range
can be greatly axtended by using varying cepacitors in

ol

Pr' $ (§in. squars, dumpy
Ty?p: SA20 ioq MHz (whel % Hlnod in paralisl),
Type 8635 10 SOMHz (with link wlnc ng).
Type SC 70 to 100MHz (with (ink winding).
%pe ao( ’1‘?5 \: mMnx (wlm |lnk winding)

pe n
Type MA {8 1o Hz (whﬂ\ mF fitted In plrl\h\,.
Type MB 22 1o 32M ihonupﬂl In parsil

Type MC 25 10 35MHz (when J30F fitted In Do
Type MO 38 to 50MHz (when 33pF fitted In paralls
Typs ME 45 to 80MHz (when 33pF titted in paralle
Type MF 100 to 200MHz2 (without slug) whon 0 to pF
variable fitted in parailsl,

All the sbova colle avallsbie In packs of five only (same
type) ot §3p oer pack of 5.

WMAGNETIC DEVICES PROGRAMMERS. Con-
tain 9 fully adjustable cams and 8 change over
micro-switches (rated approx. 1A at 240VAC)

jsads slow-motion motor to drive (not sup-
plied). ldeal for disco Hms uquanca switch-
ing, etc. ex squipment £1-50 each

PLASTIC PROJECT BOXES with screw on lide
(\n blaNcézA"g‘S) wlt;r}rnumn b;p

pe n. X 2Hn. x i§in
sze NB3 approx. 43in. x 3Hn. x!iln
each.

0p

MULLARD 85A2 33V STABILISER VALVES
{Brand New) 70p each or 2 for £1-20.

TO3 transistor insutator sats, 10 for 50p

SMALL MAINS SUPPRESSORS (amall chokes,
Idu+I for rndlo. HI-FI inputs, etc.), approx. fin.
x 1ln., 3 tor

PERSPEX TUNEA PANELS (for FM Band 2
tuners} marked 88-108MHz and Channsis 0-70,
clear numbsers, rest blacked Out, smart modern
3Enuum:n slze approx. 84in x 1., 2 for

Dept pw. 5 STATION ROAD, LITTLEPORT. CAMBS., CB6 1QE

Telephane: ELY (0353) 860185 (2 lines) Tuesday to Saturday
PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

14 Di. ABED MELAYS, 5 to 12V DC, 450 ohm

coil.Designed to work dirsctly trom TTL Logic,

slng;o1 Pﬁlo Changa over. Contact ratings 28V ;A
sach.

A LARGE RANGE OF CAPACITORS AVAILABLE
AT BARGAIN PRICES, $.A.E. FOR LIST.
cantalning

MIX!D COMPONENT PACKS,
tc. All ne

FLUO. AND S8OCKETS

pe Pluga B ohm, 80p each, 3 tor £1-50.
PL2,50 Plugs (PTFE), brand new. Packed with
uducoru. or 8 for £3.
50239 Sockets (PTFE) brand new (4-hole fixing
type). 50p each or 5 for £2:25

SOLDEA SUCKERS (Plunger ge) Standard
r‘:dol, £8. Skirted Model pare Nozzies
sach

WILLER SOLDERING IR
EXPERT. Bullt-m~lpotl ht mumlnlta work.
Pletol grip with fingsriip trigger. High efticiency

c?&or 'mﬂ UN 21000 £6-90.

EXPERT SOLDER GUN KIT (apare bits, case,
otc.) £12-80,

Spare bita 38p palr,

NEO\Y“HAIKUMAN RANGE OF SOLDERING

N N
$116D 18W 240V £3-80.

8 0.

S125DK 25W 240V + blts etc., KIT £4-90.

SPECIAL 12V varsion S125-12 25W 12V £3.80,
!Ncn STAND wnh spring and sponge for
Marksman Irons £2-38.

Spare bits MT9 (lor 1SW) 50p, MTS (for 25W) 4%p,

MT10 (for 40W) 50p.

ALL PRICES + 8% VAT,
7CP2 TEMPERATURE CONTROLLED 1RON. -

GARRARD $V DC MINIATURE MOTORS, Type

1BM. 3200 RPM governed, size approx. 1¢in.
dia. x 1}in. hlgh with 2mm spindle. Brend New.
80p each or 2

QUARTZ-XTAL comuou.sn CLOCKS, 9 to
‘12v DC at approx. 3mA required. Dlal size
approx. 2", depth of unit approx. 2. Not in
cases, uumt only, smart modern appearance,
black face with white lettering. 12hr. with
second hand, and red hour and minute hands
(Costs over £40 to produce) £10 each whliie
stocks last, tested before despatch,

Terms of Business: CASH WITH ORDER. MIN
Please. PLEASE ADD VAT AS SHOWN. ALL

BSX20 éVHF Otc/Mult) 3 for 50p.

BC108 (metai can), 4 for 50p.

PBC108 (plastic BC108), § for 50p.

BFYSt Transistors, 4 for 83p.

BCYT2 Transistors, 4 for 80p

PNP audio type TOS Tramlstors. 12 for 25p.
BF152 (UHF amp/mixer), 3 for S0p.

2N3819 Fet., 3 for 80p,

BC148 NPN SlLICON ‘4 tor 50p.

BC158 FNP SILICON, 4 for §0p.

BAY31t Signai Diodes, 10 for 35p.

BA121 Varicap Diodes, 4 for $0p.

iron and PSU. £30 + VAT

(£2-40).

SPARE TIPS

Type CC single fIm Type K double fat fine tip.
%ﬂne tip, £ each + VAT (8p).

MOST 'SPARES AVAILABLE.

“ otc. W,
Hundrudl of items, £2 por pack, while stocks

ALU-'OL ALUMINIUM: SOLDER (made by
Multicore), Solders sluminium to lteelt or
copper, brass. Steet, nickel or tinplste, 168.w.g,
with muiticore fiux, with instructions. Approx, 1
metre coll 40p pack. Large reol £2-78.

VARICAP TUNERS Mulllrd ELC1043/05.
Brand New, £4:40 + 12;}% typ.

BARGAIN  PACI Of LOW VOLTAGE
ILICTHOLVTIC CAPACI?OR‘ Up to SOV
working. Seatronlo Manufacture. Approx. 100.
£1:3 per pack + 124% VAT,

OBMOR REED RELAY CDILS (for reed relays up
to iln dla., not suppiled) 12V, 800 ohm coll, 2 tor

We now stock Spiraiux Tools for the nluctronl:
v, BA an

Metric sizés, pop rivet guns, stc. S. AE. for list.

TWINIF, CANS, approx. 1in. X {in. x 1in. high,
sround 3.5-5MHz, 2 separate transtormers in 1
can, internally screaned. 5 for 50p + 124% VAT.

Dubiller Electrolytics. S0uF, 450V, 2 for
Dubiiier Electrolytics, 100uF, 275V, 2 for p
Plassay Electrplytics. 470uF sav. 3 for S0p.
TCC Eisctrolytics, 1000uF, 33V, 3 for.80p,
Dubllier Electrolytics, 5000uF, 35V $0p sach.
Dubllier Electrolytics, 5000uF, 50V, 80p each.
1TT Electrolytics, 8800uF, 25V, hi hquda screw
termmals with mounting clips. 50p each.
LEASE - ADD 12§% VAT TO ALL
CAPACITORS

MULTICORE SOLDER
Size 4 Savbi 18 s.w.g. in alloy dispanser,

32p + VAT (3p).

- Size CtSAV‘lB Savbit 18 5,w.g.. 58p + VAT (4p).
+ Kg. (1-1 )60x40 203wg on_plastic reel
€3 + VAT (24p).

hA FLUOS AND SOCKETS

TV Plugs (metat type), 5 !or snp

TV Sockets (metsl tyge

TV Line Connactors (pack-! to-bnck uockots) 4for

50p.
Please add 12{% VAT.

IMUM ORDER £2. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES
GOODS IN STOCK DESPATCHED BY RETURN CALLERS WELCOME BY APPOINTMENT ONLY

THIS is the Catalogue you ne

r-——‘——————

fo solve your

component
buying

problems!

@® The finest components
catalogue yet published.

@ Over 200 A-4-size pages.

@ About 5,000 items clearly
listed and indexed.

@ Nearly 2,000 illustrations.

@ Bargain List sent free.

@ At £1-40, incl. p. & p., the
catalogue is a bargain.

Send the coupon below now.

HOME RADIO (Components) LTD,,

Dept. PW,, 234-240 London Road,

Mitcham, Surrey CR4 3|
o —

E
|
I
A

PW., 234-24¢  (Regn. No

London §12866)

g
z 5 | Please write your Name and Address in block capifals
oh!
a5 i
2% I NAME (. vvereriarinsnanes ST AT, o T e
o9

o ' ADDRESS ...evvcverrienis i T
25
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& £ [ HOME RADIO (Components) LTD., Dept.

= 1§ ondon Road, Mitcham, Surrey CR4 3H
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NELECTROm;ICRST {'ﬁf‘g gg S.

Stockists of: Amstrad * Teleton * Akai « Sansui + Wharfedale -

M.O. prices only., VAT inc, Subject to Availabllity & manufs. increase. Sand 30p for

Callers Welcome at Manchester 30-32 Shudehill Tel. 061-832 7710. Leeds 4 New Market

>
Pionecer * Rotel * Garrard * Connoisseur
BATTERY ELIMINATORS P&P 25p
240v input8, 7-5 or 9v
output at COMA . £3-25
CARTRIDGES & STYLI 0—-D
P&P 25p & RPL
Cart. Styll
Acos GP91/3CS
(ster. comp) £1-60 £4-20
GP98[1 or g5/t
ster, cryst £2:00 £1-20
GP94/1 or 98/1
ster. ceram, £2:00  £1-20
GP101 cryst. comp. £1-00 -
GP104 ster. ceram £2:60 £1-20
BSR X5M or X5H
cryst. comp. £1-73 £1°20
SX6M or SX6H
cryst. ster. £2:25 £1-20
SCSM ster. ceram. £2-75 £1-20
SOnotone 9TAHC o
AHC[G (Dlam ) £2-80  £1°20
£2:60  £1-20
Audio Technlca ATS5 £2-25 -
Goidring G850 £3-75 £1-75
G800 ‘50 £1-78
G8OOE 0§ £3:50
Shure Cartridges & Styli
M44G/MA4C: £1'70 £8-20
M55E £9-20 £7-15
M75ED Type 2 £17-15 £12-65
M75EJd Type 2 £14-30 £8-78
_Catalogue, Barclay/Access.
St. Tet, 0532 42708, Liverpool 15 Whitechapel, Tei, 051-236 0738

SPEAKERS PaP 85p
EMI 13" x8", 8 ohm Plain £3-40
" % 5" C. Mng watt,
380r150hm . v 5. £2:35
8” x 5” Dualcone
8 ohm, 10 wait £3-70
8" 8 ohm Duaicone £3:45
- 10” Dualcone .o . E410
Rlchard Allen 30w 12”8 or 15
ohm  .v .. o .. £42:20
WMICROPHONES P&P 45p
UD 130 50K/600 obm
uni-dlr. bail metat £3-35
Cassette Stlck Mlc wlth
R/Cantrot £1-88
Cass, Stick Mic. with
R. Control (Phlllps type) £1-93
CASSETTES
P&P 1-3 26p, 4 and over 85p
C60 090 C120
_Low Noise £0-37 0- 4 £0-75
Phllips £0-79 £1~03 £
Memorex £0-81 £1-38  £1-80
Cassette Head Cleaner . £0°55
Bib Head Cleaner De-
magnetiser o0 . £1.99.
RECORD DECKS P&P £1-65
GARRARD SP25 Mk IV e £24-20
GARRARD $P25 Mk 1V/G800
wlith Plinth & Cover £35-30
BSR MP60 (P128R) £17-36
Plinth & Cover for Garrard.
BSR .. .. £4:95
BDt Kit .. ‘e . £11-25

Mail Order Dept rw ;s
Belmont St, Monton,
Eccles, Manchester.

Tel 061-789 5268
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5—240 Watts!

The HYS is a mono hybrid amplifier ideally suited for all applications. All common input

functions (ma% Cartrldge, tuner, etc) are catered for internally. The deslred function is achieved

either. by @ multi-way switch or direct o the pins. The internal volume

and tone circuits merel{ require to tent ters (not . The HYS
7 is compatible wlth all L P power ampllﬂars and power I To ease truct and

-Preampllﬁel‘ with each pre-amplifier.

FEATURES COmpIete pre-ampliﬂer in single puck—MuIﬂ-function equalization—Low noise
: ~—Low distortion—High -Two simply d for stereo.

APPLICATIONS : Hi-Fi—Mixers—Disco-~Guitar and Qrgan—Public address

SPECIFICATIONS:

INPUTS. Mugnetlc Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV;
Auxitiary 3-100mV; input Impedance4 %0 at 1kHz,

QUTPUTS. Tape 100mV; Main output 500mV R.M.S.

ACTIVE TONE CONTROLS. Treblo + 12dB at 10kHz; Bass & at 100Hz.

DISTORTION. 0:1% at 1kHz. SIgP nal/Noise Ratio 68d|

OVERLOAD. 38d8 on Magnetic Pick-up. SUPPLY VOLTAGE 3 16-50V.

Price £5:22 + 85p VAT P&P free.

The HY30 is an exciting New kit from I L P. It feat a virtu uIIy destructible 1.C. with short
circult and thermal prot The of I.C., P.C. board. 4 reslstors.
3 kit, th wlth easy to follow 1 and

This amplifier is ideally suited to the beginner in audio who wlshes to use the most up-to-date
technology available.

15 Watts FEATURES: Completo Kit—Low Distortion—Short, Open and Thermal Protection—Easy to
.. i "
into 80 - APPLICATIONS: Updating audic equipment—Guit i lifler—Test amplifi
audio oscillator.
SPECIFICATIONS:

OUTPUT POWER 15W R.M.S. into 80 : DISTORTION 0-1% at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Mz-18kHz—3dB.
SUPPLY VOLTAGE #+ 18V.

Price £5-22 + 685p VAT P&P free.

The HYso Ieads lL P s totul | to power lifier design. The amplifier
ther with the simplicity of no ] During the
past thres years the amplifler has been refined to the extent that it must be one of the most
refiable and robust High Fidelity modules in the World.
FEATURES: Low Distorti H -Only five 7 amp output tran-
25 Watts sistors—No external components
» t BQ APPLICATIONS : Medium Powar Hj-Fi systems—Low power disco—Guitar amplifier
into SPECIFICATIONS : INPUT SENSITIVITY

OUTPUT POWER 25W RMS into 82 LOAD IMPEDANCE 4-160 DISTORTION 0-04% at 25W

t thHz

SIGNALINOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
UPPLY VOLTAGE 3 25V SIZE 105 50 25mm

Priee £6-82 + 85p VAT P&P free

X The HY120 |s the baby of I.L.P.'s new hlgh power range. Designed to meet the most exacting

requirements including load line and th this lifier sets a new standard in

H ' I 20 modular design.
FEATURES: Very low dllto. 1 | heatsink--Load line protecti -Thermal protec-
tlon—Five 1 t:

60 Watts APPLICATIONS.HI-FI—HIgh quality disco—Publlc add Monit Iifier—Guitar and

- organ

into 82 SPECIFICATIONS :

INPUT SENSITIVI
OU PUT POWER GOW RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0-04%; at 60W

1kHz
SIGSI\dlAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

+2
BIZE 114 50 85mm
. : Price £15-84 +.£1-27 VAT P&P free.
The HY200 now.improved to give an output of 120 Waits has been deslgned to stand the most
rugged conditions such as disco or group while still true HI-Fi perfi
i FEATURES : Thermal shutdown—Very low distortion—Load line p i | heatsin}
- —No external components

120 watts APPLICATIONS: Hi-Fi—Di Monit Power sl Industrial—Public Address
SPECIFICATIONS

into BQ INPUT SENSITIVITY 500m
OHI:UT POWER 120W RMS into 80 LOAD IMPEDANCE4-1602 DISTORTION 0:05% at 100W
il‘Gsl\\;ALINOlSE RATIO 96dB FREQUENCY RESPONSE 10Hz-45kHz - 3dB SUPPLY VOLTAGE
SIZE 114 80 85mm
Price £23-32 + £1-837 VAT P&P free.
The HY400 is 1.L.P.’s "'Big Daddy"" of the range producing 240W into 401 It has been deslined

v for high power disco address appllcatlons I the amplifier is to be used at continuous high

H 400 power levels a fan is d. The amplifier includes all the qualities of the rest
of the family to lead the market as a true hlgh power hi-fidelity power module.
FEATURES: Thermal shutdown--Very low distortion~Load lfine protecti N t: |

240 watts components.

- APPLICATIONS: Public address—Disco—Power slave—industrial

into 4Q SPECIFICATIONS

OUTPUT POWER 240W RMS into 40 LOAD IMPEDANCE 4-16Q DISTORTION 0-1% at 240W
SI&I{I[AL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz~ 3dB SUPPLY VOLTAGE

TNPUT SENSITIVITY 500mVv SIZE 114 100 85mm
-Price £32:17 + £2:57 VAT P&P free.

POWER - PSU36 suitable for two HY30's £5-22 plus 65p VAT, P/P frae
I’:gﬂ% b Iglr' m: Ex?g&'fg&zn pIu.s £| 1%1\’/A'I'P P/ P tree.
SUPPLIES ) PSUS0 suitable for ane Y200£|205plus£| <01 VAT. P/P tree.

PSU180 £23- |0+£|
. BI£0-48 + £0-06 V T

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS

Please Supply
Total Purchase Price
| Enclose Cheque [] Postal Orders 7 Money Order [

L.L.P. ELECTRONICS LTD., GROSSLAND HOUSE, Please debit my Access account [1 Barciaycard account []

NACKINGTON, CANTERBURY, KENT, CT4 7AD.

Account number
Name and Address

Signature
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The I.C.E. range of multimeters provide an
unrivalled combination of maximum perfor-
mance within minimum dimensions, at a truly
low cost. Plus, a complete range of add-on
accessories for more ranges, more functions.

Supertester 680R Microtest 80
(illustrated) Supertester 680G * 20kQ/V, = 2% fsd on d.c.
* 20kQ/V, =1% fsd on d.c. * 20kQ/V, £2% fsd on d.c. 4kQ/V, +2% fsd on a.c.
4kQ/V, +2% fsd on a.c. 4kQ/V, £2% fsd on a.c. * 40 Ranges - 8 Functions
* 80 Ranges — 10 Functions * 48 Ranges - 10 Functions * Complete with case —
* 140 x 105 x 55mm 109 X 113 x 37mm ~only 93 X 95 x 23mm
£25.25 + VAT £19.95 + VAT £14.95 + VAT
(For Mail Order add 80p P&P) (For Mail Order add 80p P&P) (For Mad Order add 80p P&P)

All 1.C.E. multimeters are supplied complete with unbreakable plastic carrying case, test leads, etc. and a

50-plus page, fully detailed and illustrated Operating and Maintenance Manual.
Now available from selected stockists. Write or phone for list, or for details of direct mail-order service.

- Electronic Brokers Ltd.
q 49-53 Pancras Road, London NW1 2QB
- Tel: 01-837 7781

PRACTICAL WIRELESS T.V. SOUND TUNER

(Nov. 75 article by A, C. Ainslie) Copy of original article supplied on reguest

IF Sub-Assembly (G8) £6-80. P & P 75p
Mullard ELC1043 V'cap UHF Tuner£4-50. P & P35p.
3-way Station Control Unit £1-20. P & P 25p.
6-way Station Control Unit (Special Offer) £1-00.
Power Supply Prtd Circuit Board £1-00. P & P 30p.
Res, Caps, Semiconds, etc. for above £5-80
Mains Transformer for above £2:50. P & P 30p
Add 124% VAT to price of goods. P & P all items 85p.
Callers welcome at shop premises.

V.D.U.
AND

MICRO
coMPUTER The Crofton V.D.U. is an expandable system
built up on a modular basis. The system com-
prises Rack and P.5.U., Video Sync Generator,
Character Generator Board, Memory Board,
Memory Extension Board, Cursor Control,
Write Control Board, Tape/Phone Interface
Board, Micropressor (SC/MP) Board. The
whole system will be gradually extended to
make this one of the most versatile on the
market. Avaifable in modular form or ready
constructed

Send s.a.e for information

GROFTON ELECTRONIGS LTD.

e MANOR SUPPLIES
EXPANDABLE il 172 WEST END LANE, LONDON NW6

V.D.U. SYSTEM (Near W. Hampstead Tube Stn.) Tel. 01-794 8751

Latest revised issue (4th Edition, Cat. 8). Includes new ranges of {44 pages
meters and switches as well as price adjustments together with
items from advanced opto-electronic components to humble
(but essential) washers. Many things listed are very difficult
to obtain elsewhere, The Company’s own computer expedites
delivery and maintains customer satisfaction, Attractive

discounts are allowed on many purchases. ACCESS AND . POST PAID
BARCLAYCARD ORDERS ACCEPTED, Ine; oSp| Rafund

oucher

‘f-‘ FREE POSTAGE on all C,W.0. mail orders in U.K. over

£2-00 list value (excluding V.A.T.) If under,
add 15p handling charge.

All communications to Dept. PW 5

28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY
TW20 0HB. Tel Egham 3603. Telex 264475 Shop 9-5.30, 9-1 pm Sats
NORTHERN BRANCH: 680 Burnage Lane, Burnage, Manchester
M19 INA, Tel: (061) 432 4945. Shop 9-5.30pm, 1 Pin Sats.
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BELT DRIVE TURNTABLE
CONSTRUCTION KIT

Complete with SAU2 arm, template and easy-to-foliow
instructions. Ready for operation In a short time.

wany E1E FEATURES | sBREES Shons
@ Wow/Flutter 0.15% peak |12 MONTHS GUARANTEE

. Rumble -60dB weighted OUTSTANDING VALUE
L R.R.P. £31.50

Reg%yeable headshell
ouemodevice | OUR PRICE

@ Easily adjusted tracking
force and bias setting ™
@ Two speed, 16 pole

synchronous motor + £1.5 |
@ Dimensions 37.8 x 28.3cms d LopRn®

Plinth, cover and cartridge availabie, P.O.A.
Call in or send a cheque, P.O, M.O, or Access, Barclaycard
American Express or Dinera Club number.

Lion house™’

227 Tottenham ‘Court Road, London W.1. Tel 01-580 7383

SCOPES general purpose 3” bench scope single beam Y amp
10¢/s to 300K ¢ sensitivity 10 Mill/V to 100v per Cm, timebase 10c/s to
5Kc in 8 ranges, int or ext sync, provigion for beam mod, controls
focus, brill, X & Y shift, Y amp atten, T.B, coarse & fine, sync. sel,
sync. amp & poiarity, etc. Tube green trace 1-5Kv fitted Cm graticule
approx. size 12 x 84 front 23” deep, supplied tested with handbook
for use on 200/250v mains £35,

ILF.F. TRANSPONDERS for use on the 1 KM/¢c band contains Tx &
Rx tuning cavities, 60 Mc/s L.F. strip, blower, pulse trans & other H.V.
parts, normal {/P 115v 400¢/s Tx gives approx. 1 Kw peak 1 Usec pulses.
Note these are less valves & ext. soiled, with circ. £10-80. TRANS H.T.
pria. 230v sec. 1125-0-1125v at 565 Ma new £10-80 also 525-0-525v at
800Ma. £7-50 STANDARD CELLS for cal dvm. 1:018 volts £4-50.
SWTS. miniature toggle S.P.C.0, 3 for £1-20. INFRA RED T.S. used
for testing image convertor tubes as mains p.u. giving 24v dc stab, 100Ua
meter to read o/p of p.c. infra red light source, eht unit giving 12Kv d.c.
from /P of 24v d.c. complete in neat carrying case with cables, etc,,
recent manufacture £15. BLOWERS single ended outlet 2 x 11"
approx. 50 cfm for 240v new £6:40. U.H.F. ground stations 225 to
400Mc/s single channe! 100 watt A.M. 230v I/P consists of Tx, Md & Rx
with circs etc. £173.

.THE FOLLOWING FOR CALLERS ONLY.
X BRAND AIRCRAFT SCANNERS AND DRIVES £15.

Above prices inc. carr./postage & Vat. carriage charges apply to U.K.
mainland only, goods ex equipment unless stated new. SAE for list 17/2 or
enquiry. Shop open Tues. to Sat.

A. H. SUPPLIES """ %, wizre (ora)
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_ uhf techniques available today. p

.complete list,

ESSENTIAL
BOOKS for
RADIO

AMATEURS

VOLUME 2
completes the

RADIO COMMUNICATION HANDBOOK
(5th edition)

Volume 2 of this standard reference work has now been
published. Its contents reflect the ever-expanding scope of
amateur radio, with subjects such as fm repeaters and slow-scan
television included for the first time in this edition; while a
whole chapter is now given over to amateur satellites.

The major part of Yolume 2, however, is devoted to the more
fundamental aspects of radio communication. The 98-page
chapter on hf antennas is a ““book within a book"’, and such vital
subjects as propagation, noise and interference are covered in
detail in individual chapters.

Chapter titles are: Propagation; HF aerials; VHF and uhf
aerials; Mobile and portable equipment; Noise; Power supplies;
Interference; Measurements; Oparating technique and station
layout; Amateur satellite communication; Image communication;
The RSGB and the radio amateur; and General data,

324 + xii pages Price £8-12 post paid
. T ST T T
VHF-UHMF MANUAL
(3rd edition)
by D. 8. Evans, PhD, AiM, G3RPE,
and G. R. Jessop, CEng, MIERE, Gé}P

Over 400 large-format (¥80 x 245mm) pages packed with ideas,
information.and constructional details of tried and tested equip-
ment, each specialist topic contributed by an acknowledged
expert in the field. ’

The most comprehensive and up-to-date review of vhi and

Chapters on receivers, transmitters, space communications,
filters, aerials, microwaves and much more, Simple amateur
television is covered and a data section provides valuable facts
and figures to help the constructor. Many of the designs make
use of integrated circuits, and the microwaves chapter gives
details of equipment for use up to 24GHz.

404 + xii pages Price £6°82 post paid

RSGB AMATEUR RADIO CALL BOOK 1977
Incorporates all new callsigns and amendments notified between
August 1975 and August 1976,

Also includes valuable operating data such as band plans,
beacons, prefix list, ITU zone list, beam headings and QSL
Bureau sub-managers, and lists of clubs and groups.

176 pages i Price £2:35 post paid
]

These are just a few of a complete range.of technical
gublications, log books and maps for the radio amateur.
end a large stamped self-addressed envelope for the

The RSGB is the national society representing al
UK radio amateurs. Membership is open to all
interested in the hobby: write to the member-
ship section and ask for full details.

Radio Society of Great Britain

35 DOUGHTY STREET, LONDON, WCIN 2AE
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Aluminium panel sits r

MINI CONSOLES

Ideal for small desk control
panels and consoles,
Moulded in orange, blue,
= black and grey ABS,
Incorporates siots for holding
1.5mm thick pcb’s

d into front of console.
and held by screws running into integrai brass bushes.

MC 161 x 96 x 68mm  £1.53 (1-8) £1.50 (10+)
MC 215 x 130 x 75mm £2.20 (1-9) £2.17 (104
Add 25p per £1 order vaiue for Post & Packing

ECONOMY QUALITY LED’s
. 50 for only £6 — 100 for only £9
Mixed bags,-all sizes, various colours

Stop wasting time soldering
The NEW MW BREADBOARD accepts
Transistors, LED’s,Diodes, Resistors, Capacitors
and all DiL packages with 6 1o 40 pins

Includes siot-in Component SupportBracket and has over

SC BOXES (square corners) 1
Easily drilled or punched, "

orange, blue, black and grey’
ABS. Incorporate slots for
holding 1.5mm thick pch's.
Alumirium panel sits recessed
into front of the box.and <

o
held by screws running into \/ §

integral brass bushes.

SC 85 x 56 x 35mm
SC 111 x 71 x 48mm
SC 161 x 96 x 59mm

80p (1-9) “77p {104}
£1.07 (1-9) £1.04 (104
£1.49 (1-9) £1.46 (10+)
Add 25p per £1 order value for Post & Packing

400 individual sockets, plus Vec and Ground Bus Strips
Price £9.72 {includes VAT & P.P.)

" FULL SPECIFICATION LED's

Red (specify size} 75p per pack
Green, Yellow, Orange (specify size) £1.20 per pack

r.ﬁh (1287 a'm" 2
e lens lons . lens

{Each pack contains 5 LED's, Mounting Clips and Data) -

TYPE MP NEON INDICATOR

Supplied with resistor for 240 Volts operation
150mm leads, held in 8.4mm hole by nut

Red, Amber, Clear, Opal  20p each

TYPE A NEON INDICATORS
Supplied with resistor for 240 Volts operation
Held in 8mm hole by plastic bezel
150mm wire leads

&

i

AA AG AH
Red, Amber, Clear, Opal  19p each
Green ' 28p each

12 VOLTS MINI HAND DRILL

tdeal for drilling peb, chassis
etc as well as model making.
Supplied with 2 collets that
accept tools and drills with
3/32" and .050" dia. shanks.
£7.56 (includes VAT & P.P.)

240 VOLTS MINI HAND DRILLS
videal for drilling peb’s, chassis
etc as well as model making.
Supplied with 3 collets that
accept tools and drills with
1mm, 2mm and 1/8" dia
shanks.

£9.72 (includes VAT & P.P.)
Accessory tools... 5 Burrs, 1Imm, Zmm, 1/8th Drills,
3/32” Collet Price £1.75 { Includes VAT & P.P. )

SEVEN SEGMENT DISPLAYS

Econbmv Quality
Common Anode - 0.3” — Left Decimal
Red, Yellow and Green @ 45p each

Full Specification -
Common Anode — 0.3’ - Left Decimal
Red @ 98p each
Green and Yellow @ £1.35 each
(Data supplied with Full Spec.
displays_only)}

RC 100 x 50 x 25mm

Quantity quotations on request

P.P. Note Unless included in price add 25p Post & Packing
for orders totalling under £10. All prices include VAT and
are valid in UK only for 2 months from journat issue date

Mithoel Willioms Electronits ]

47 Vicarage Av. Cheadle Huime, Cheshire SK8 7JP

51p (1-9) - 49p (10+)
RC 112 x 62 x 31mm 59p (1-9) 52p (10+)
RC 120 x 65 x 40mm 68p (1-9) 62p {10+)
RC 150 x 80 x 50mm 77p (1-9) 74p (10+)

RC 190 x 110 x 60mm * £1.33 (1-9) £1.30 (10+} -

RC{P) 112 x 61 x 31mm

RC BOXES (round comers)

Easily drilled or punched,
orange, blue, black and grey
. ABS, Incorporate slots for

holding 1.5mm thick pcb’s.
Close fitting ftanged lids

£ held by screws running into
integral brass bushes,

Polystyrene version

in grey only with no slots, no integral brass bushes
35p (1-9) 32p (10+)

Add 25p per £1 order value for Post & Packing p

Speed up your precision work with

MINIATURE
POWER EQUIPMENT

SUPER 30 KIT - 30 tools incl. drill
without stand £19-39 pp £1

PIS DRILL STAND £5-13 pp 38p
PI DRILL £9-67 pp 38p
FLEXIBLE DRIVE SHAFT

£5-94 pp 34p
TRANSFORMER

continuous acf12v dc £7-56 pp 8ip

VARIABLE SPEED
TRANSFORMER

£9-50 pp 81p
Réplacement drills, stones, burrs, etc.
40p eath. Circular saw blades set of 4
with arbor £2-50. P, & P. any quantity
25p. 9”7.x 4" S.A.E. please for leaflet and
order form

Drill can be
heid in
the hand.

"PRECISION PETITE LTD

119a HIGH STREET
Tel, 4 -9FF Q878
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modei at 41686 + VA

| 1
(FAH N ERLAY NO
BATTERIES
NO WIRES
. ORLY
£29-99
PER PAI%
. + VAT 237
The modern way ni instant 2-way communications. Supplied
with 3-vore wire. Just Plug into power socket. Ready for
use Crystal clear communications from room to room.
nge j-mile on- the same mains Phase, Onfoff switch.

Volu.me control. Useful as inter-office intercom. between
office and warehouse in sutgery and in homes. P. & P. 9%7p,

+ V.A.T. £1-52
Solve your communica-
tion problems with this
4-Station Transistor Intercom system (1 master and 3 Subs),
in robust plastic cabinets for desk or wall mounting,
talkjlisten from Master to Subs and Subs to Master. Ideaily
suitable for B\mlness. Surgery, Echooli. Holplta]s and Office.
Operates on one 5V battery. Onjoft ewitch. Volume control
Complete with 3 coxmecﬂng wires euh 66¢t. and other
accessorier. P. & P, 97p.

WEW | AMERICAN TYPE CRADLE

TELEPHONE AMPLIFIER

+VAT 81720 -

Latest t i A with detach
plug-in speaker, lelng the receiver on to the crndle
vates a switch for

without holding the mum. Many people ‘can Jisten at o
time, Increase officiency in office, shop, workshop. Perfect
for “‘conference” calls: leaves the user’s hands free to make
notes, congult files. No lon g waiting, saves time with long-
distance calls. Onfoft lwltc volume. Direct tape recording

10-day price ral\md gnamntee on al] ltem!
WEST LONDON D!!.EGT SUPPLIES (FW9)
166 ERNSINGTOX BIGH STREET, LOXDON, WB
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74 SERIES TTL IC’s . TESTED TRANSISTOR PAKS
Type Quanms Type Quantity Type Quantity All devices brand new, tested and coded
| cp b Lo in tpip B gLEMCTS e i 1 e
? x
7400 009008 7448 070 o-{s 71=22 0-45 o-zz 1 loxBcios 118 4 x Z1X198/9 2 x ZTX) 074 ench
1 o 12 0 .65 0- %
7:3;_ g“ 8}8 ;:g? g :% 8 |8 ;ﬂi? g.:g g‘; sach BC48/149.2 BCi47*%each J20 1:ZTX500/| Z'Xulch eae
H 0-11 0-10 7453 0-12 0:10 74145 675 0:72 3C169/171/172—3 each* ] 4x2N706£2N 8 each
7403 e each BC177)8/9 each | x 2N2218/18/21/22 each
7404 011010 7454  0-120-10 74150 ' 1-10 1-08 3 each BC1821314% each PRE NV 10
7405 0-il o»;g ;:r;o g-g g»ig ;::g; g-% g»gg 8, 3 sach BC2I221 314" cach $ x AN2907 2 x IN2906 cach
26 0 24 0 .70 0. o
;189 8.%3 3»25 7473 0-20 0-19 74i54 120 |-jo  JI} 2xBC337 3 xBC338r 4 x 2N3053 '
7408 0-120-11 7473 0-26 022 74155 070 0-68 13 3% BE}IZRLIET-BFIT3each (27 2 x INA083 04 each .
7409  0.120.11 7474  0.24 023 74i56 070 0-68 iu 3 X BELIgISIe® sac 29 3 % AN3904I0ck snch <
740 0900 7476 026018 7eley o5 o.ps o oo IxEded
M 31 0- 26 0 .95 0.
pro shen e seed el eni S henh
o. . . . + .
7416 028 0:25 7482  0-75 0-73 74163  0-95 0-85 TESTED DIODE PAK
Al fuimie cail o IRIR mpan  manum poss
7420 5o .85 0- 30 1. o x .
7422 049 0-18 7485 110 1-00 74166  1-20 I-10 32 12x Q200 f;; AR ey
7423 021 0-20 7485  0-28 0-26 7474 1-10o1.00 {33 132 QA% = ]
7425 0-25 0-23 7489 2-70 2-50 74175 0-85 0-82 PRICE.é0p PER PACK
7426 0-25023 7490  0-38 0-32 74176  4-40 |-00
7427  0-25 023 749}  0-65 0-62 74i77  1-i0 1-00 OPTOELECTRONICS
7428 0-36 034 7492  0-43 035 74i80  1-10 1-00 _
7430  0-120-10 7493 038 0-35 74181 190 1-80 {43 §xDLIO7 4 Dua 180
7432 020 0-19 749  0-70 068 74182  0-80.0-78 ;48 3 3% R .50
7433 0-38 0-36 7495 0-60 0-58 74i84 1-50 1-40 46 5 x 2 and *125 LED's mixed colours £0-50
7437 . 026025 7496 0-70 0-88 74190  1-40 1-30 147 3'x ORPI2 equivalent £1-20
i A e I 1 B HE B -
440 . z o- . . . .
744l 0.40 0-57 74105  0-30 0-25 74193 - 1.05 1-00 - THYRISTOR PACKS
7442 0-80 0-70 74107  0:30 0-25 74194  |-05 1-00 140 2% | amp | x 400 | x 600 £1-00
1 grm e ces s omor A BRI flese
7445 080 0-75 74118  0-85 0-82 74197  0-90 0-85
7446 060 075 74119  1-30 1-20 74198  1-90 1-80 UNUUNCTION F.E.T. PAKS
7447 0:70 0-68 74121 0:28 0-26 74199 1-80 1-70 ﬁi gxnsmu-us £1-00
) . 3 Usdk L x 2N3819 £0-60
Devices may be mixed to qfulaclgfyl fog q:'ant;ty prrpcei. Dacsa is avail-
able for the above series of IC's in booklet form Price 35p P.C‘B‘ PROD UCTS
CMOS |CS ’ 53 2x Etch resistant pens £1.00
Sepe s SRem SR @BRr g% oY oe g
i : CONTAINS 6 Pi laminate, box of
CD4007 g ;g Eg:g%g “" :g Eg:ggg ﬁz measure, :w}eeze;:e,“r:arc::mren.“l:‘im}:::uality poumep“c:‘rai?lf t::!g;rk:m‘
CDd0s  £0-50 chdozs  £0-80 CDdose  gi-fg & Piadet, 8 inch metalrule. SULL Bany o fopw Instructiont.
£0'50 CD402% £0-95 CD4069 £0-32 '
ggzgﬁ £0-18 CD4030 €D4070 £0-32
sl @iy coal @®  coonl o4 RESISTOR PAK
-20 55 240 first quality §/4W jstorsemixed f; I hm«820k -60*
eob: Bk comlomm o o BB bAoAt . 40
cD40i7 8 0
CD4042 068 cD4511 £1-28
ggiggg gg gg CD4043 20 78 cD45i§ £1-1 ELECTROLYTIC PAK
gg:g;.? 28:.; gg:g:; ﬂ)'{g Sgﬁ{g 5:; . )57 B4 first quality miniature electrolytics from -47,F-1000uF £ -20%
: 158 93 first quality ceramic capacitors—mixed from 22pF~-047uF £1-60%
AN R R A AT AR
FORGETTING 70 INCLU) ; 1.C. SOCKET PAKS
ADD 134, TO PRICES MARKED * ADD 8% TO ALL F‘,’ 105 1% pin B Shekacs £1500
OTHER! POSTAGE AND PACKING 62 9 x 16 pin D.I.L. Sockers £1-00
ADD 25p FOR POSTAGE AND PACKING UNLESS ZENER PAKS
OTHERWISE SHOWN. ADD EXTRA FORw AIRMAIL 163 20 mixed value 400MW zener diodes 3-10V

MINIMUM ORDER £1:00 364 20 mixed value 400MW zener diodes I1-33V
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Qur Face-lift

ell, here it is! The new and, we hope, more attractive, larger

W version of Practical Wireless, as promised last month.
PW has gone through other changes of size in the 45 years .

that it has been around and when it was first published in 1932 the
page size was just the same as our ‘new’ format" So we seem to
have gone through the whole cycle! in the 60's PW was quite small,
about 9 X 6in., with correspondingly more pages but it was quite
popular since one could roll or fold it up to fit the coat pocket, and |
would imagine that there are many readers who would still prefer it
that way!

Those that know all about these things have now been able to
produce a bigger page area from the same size reel of paper,
although the printing costs are marginally higher. We trust that you
will like the slightly larger type face, being easier to read. Anyway, if
you do favour the new-look Practical Wireless do not hesitate to let
us know. No doubt the disapprovers will also be in touch but their
letters will be equally welcome.

As the compiler of the amateur bands section of our monthly
feature 'On the Air" | know something of the problems that can be
encountered by the very keen listener to the amateur bands who
wants to get on and obtain the amateur transmitting licence.
Although many schools, colleges and radio clubs run classes for
the'‘Radio Amateur's Examination there are many potential candidates
who just cannot reach such places and who must rely on their own
studies at home.

This month sees the start of a new series aimed not only at the
the person who, perforce, has to be a loner, but all those who aspire
to the RAE. Remember, it is unlikely that any two candidates wili be
starting from precisely the same level. There is the newcomer to
electronics, who, by sheer enthusiasm, will spend every possible
moment studying both the theoretical and practical side of our
hobby, and there is the electronic engineer, with degrees after his
name, who needs to swot up on certain aspects of the subject
before sending in the rather exhorbitant entrance fee. Today, it
behoves every candidate for the RAE to be really sure that he is
prepared for the exam. Whatever his capabilities may be on the
technical side he must still swot up on the legislation governing the
issue of an amateur licence. Part 1 of the exam is not in the least
difficult but a failure in this part means a failure of the whole paper,
even if you are a veritable genius at electronics!

So we hope that our RAE course will help readers of all technical
abilities and, probably, many other readers too, who may never have
heard of the RAE! ‘

. Eric Dowdeswell Assistant Editor

PLEASE NOTE

We do not operate a Technical Query Service except on matters concerning

constructional articlés published in PW. We do not supply service sheets or
- information on commercial radios, TV’s or electronic equipment. -

All querles must be accompanied by a stamped seif-addressed envelope

otherwise a reply cannot be guaranteed.

Practical Wireless, Septembér 1977
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New catalogue

Bi-Pak has announced the publication
of Its latest catalogue containing over
120 pages of electronic component
listings. There are numerous, albeit
rather small, pictures and line draw-
ings. The semiconductor section gen-
erally includes pinout details and
limited operational parameters. The
cost is 50p + 15p postage.

Bi-Pak Semiconductors, The Maltings,
63A High Street, Ware, Herts SG129AD.

ARudio Fair '77

Don't forget that the Audio Fair '77 is
coming shortly and promises to be the
most comprehensive ever staged.
Displays will range from the most
sophisticated BBC/IBA/GPO Data
transmission modes to the more mun-
dane HiFi equipment, TV games and
home movie apparatus.

The show which is at London’s
Olympia will open from 2pm-9pm on
September 13th, from 10am to 9pm on
September 14th, 15th, 16th and 17th,
and from 10am to 8pm on Sunday,
September 18th. Admission will be 70p
for adults, and children under 14, 30p.

New service

Audio Workshops Ltd., have now
opened their new showroom at 33
London Road, Southborough, Tun-
bridge Wells, Kent, where they will be
stocking a wide variety of FM aerlals,
aerial accessories, cables, rotators
and electronic car aerials.

The showroom aliso displays a wide
variety of aerial amplifiers from simple
low-cost single transistor amplifiers
{o high quality semi-professional low
noise masthead amplifiers,

Full advice as to which aerial or
accessory should be purchased to

obtain optimum performance will be

available from the founder of Audio
Workshops, Mr Peter Dunkley. And as
a small incentive to go along and see
what's available, the firm is offering
a high quality 8 element FM aerial at
£12-75—for a limited period.

Plessey Aerospace has appointed
Sasco as sole stockist for their com-
plete range of Plessey miniature re-
fays. Products covered by this agree-
ment include half-crystal-can and
full-crystal-can types (sealed and un-
sealed), hermetically sealed 10A
crystal-can versions, and rotary arma-
ture Type Il relays.

Sasco, PO Box 2000, Crawley, Sussex.

Marshall's have produced a brand new
catalogue in @ much larger format than
before, a bit bigger than this issue of
PW. Many new lines include micro-
processors and supporting devices, a
range of Digital Multi Testers and a
pull-out Transistor Guide for the
shack wall. Cost is 25p to callers or
35p by post.

A Marshall (London) Ltd., 42 Crickle-
wood Broadway, London NW2 3ET.

theme of the displays will be the
evolutlon of the phonograph and
gramophone from the original hand
turned models to today's HiFi. Early
original records together with some
interesting accessories complete the
displaws.

Spare parts manufactured by the
organisers of the exhibition for col-
lectors will also be available, as will
reprints of early catalogues, posters
and instruction manuals.

Called ‘100 years of Recorded
Sound” the exhibition will be open to
the public from Saturday 13th August
to Saturday 27th August (excluding
Mondays). Opening times will be 10am
until 6pm.

Further information from Goodwin
Eve, City of London Phonograph &
Gramophone Sociely, Farm Cotfage,
High Road, Chipstead, Surrey. Tel:
07375 54827.

Talking show

An exhibition to commemorate
Thomas Edison's invention in 1877 of
the Talking Machine is to be held in
conjunction with the British Institute
of Recorded Sound during August.
Comprising some 125 exhibits,} the

Jermyn gen

dermyn Distribution have now made
available the new National Semi-
conductor MOS/LSI| Databook. Con-
taining 400 pages divided into 14 sec-
tions, this Databook lists details of
electronic organ and TV. circuits; A/D
converters; communications/CB radio
circuits; watches, calculators and key-
board encoders.

In each section, complete charac-
teristics, connection details, function
descriptions, and block dlagrams are
all covered, whiie the last chapter gives
physical dimensions of all National
Semiconductor products together with
a definition of terms. Priced at £5-95,
it can be obtained from Jermyn Dis-
tribution, Sevenoaks, Kent.

Part of Ron Ham’s early wireless
collection which is on display at The
Cornwall Aircraft Park, Helston, Corn-
wall until October 31st. Some of the
items on exhibition were featured in
Practical Wireless, September 76. On
the left hand side of the show caseisa
copy of the article which was pub-
lished in The Times newspaper,
September 26, 1975 about the collector
and his historic pieces. Ron is a very
tervent supporter of the new in-
dustrial museum that is to be built at
Houghton in Sussex and which, he
expects, will be the permanent home of
his collection that dates back to 1900,

Practical Wireless, September 1977
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So you want to pass the
R.A.E.[Radio Amateurs’Examination) 2

JohnThorntonLawrence GW3JGA & Ken Mc Coy GW8CMY 4

The passing of the Radio Amateurs’ Examination, set
by the City and Guilds, requires a certain level of
theoretical technical knowledge. Whether one con-
siders that this level is too high or too low is heside
the point. The course that follows is intended, with
the help of certain external aids, to prepare the
reader to pass the examination. It will not teach him
all about electronics!

The Radio Amateur is a privileged person indeed,
he has access to various parts of the radio frequency
spectrum which enable him to talk to other amateurs
near to him or in any other part of the world. The
Radio Amateur has his own international language,
he belongs to a worldwide brotherhood of Radio
Amateurs whose “Ham Spirit” takes no account of
race, colour, political or social outlook. To ensure that
these . privileges are not abused, the Licensing
Authority (the Home Office) require some test of the
would-be amateur’s technical competence and know-
ledge of the radio ‘“Highway Code”, before giving
him a licence to drive on the frequency motorways
- of the world, in short, the Radio Amateurs’ Examina-
tion.

L i e | AL .
n?igm’drmé ::m*d ts cﬂﬂcfmed wﬂ;h
aﬂfﬁw fation: aml wisetron microscopy. He is
rt-timae - legturer for the Radio AmaWs”{_
-ﬂ:e G myngdii T

. ‘writing to the City and Guilds’

Maybe you are one of those whose interest in
Amateur Radio has been building up steadily for
some time and the point has now been reached where
you have to decide whether or not to enter for the
R.A.E. If you are dithering on the brink, you may be
interested to know that this is the first of a series of
articles concerned with preparing for and success-
fully taking the Radio Amateurs’ Examination. It is
not intended to be a complete course leading up to
the R.A.E. but more of a progressive clarification of
some of the problem areas which can be the undoing
of many candidates.

The main core of information is best obtained from
books specially written for the Radio Amateur and
for the R.A.E. in particular and these will be re-
ferred to from time to time. Practical work is an
important part of preparing for the R.A.E. and sug-
gestions for this will be included where necessary.
If by now you have decided to proceed, then please
read on.

Taking stock

We are very pleased to see that you have now made
up your mind to have a go at the R.A.E. Before we
do anything else, let’'s take stock of the situation.
You say that you did the usual basic arithmetic in
school (but that seems a while ago!) and you
naturally feel a bit rusty in that area and with elec-
trical theory, even more so. OK, so some work is
definitely required to bring these up to scratch.

How about circuits? You're able to follow some of
the simple circuits without much difficulty but find
it quite a struggle to explain, in so many words, how
they work. Well, perhaps this is just because you
are not looking at them in the right way, so more
about that later.

Now the practical side. You say that you have built
up the odd electronic circuit from PW and have got
it working OK, fine! By the way, do you go to the

Practical Wireless, September 1977
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local Amateur Radio Club meetings? No? Pity! You
see, it’s very helpful if you can do some practical
work in connection with the R.A.E. and membership
of the local Radio Club is very useful in this respect
as it will give you the chance to see amateur radio
equipment being used and to obtain some guidance
and help when you are building things for yourself.
Write to the R.S.G.B. for details of your local club
as many clubs are affiliated to the R.S.G.B.

Preparations

You will need to get some books and information
on the examination, past R.A.E. papers and so on.
These take a little time to come so I suggest that you
order these now. First write to: The City and Guilds
of London Institute, 76 Portland Place, London WIN
4AA, for Pamphlet 765 Radio Amateur’s Examina-
tion 1976-1978, including a set of Question Papers
for the last three years. Remember to:enclose a
cheque or P.0. for 40p. This represents very good
value, as usually each set of City and Guilds Question
Papers is extra.

The Home Office publishes a useful document about
becoming a Radio Amateur and this is available free
of charge. Write to: The Home Office, Radio Regula-
tory Dept., Waterloo Bridge House, Waterloo Road,
London SE1 8UA, for leaflet “How to become a Radio
Amateur”.

Now, moving on to textbooks and booklets, these
can be roughly divided intoe two categories, the
essential, and the desirable but not essential. The
essentials, which are all published by the Radio
Society of Great Britain, can be obtained from your
local bookshop (if you want to use up that birthday
. book token from auntie!) or, cash with order, from:
R.S.G.B. Publications (Sales), 35 Doughty Street,
London WCIN 2AE.

They are:

“A Guide to Amateur Radlo” by Pat Hawker "

G3VA. £1-35.

“The Radio Amateurs’ Examination Manual” by
G. L. Benbow G3HA. £1-35.

“Radio Amateurs’ Revision Notes” by G. L.
Benbow G3HA. 61p.

The books in the second category are much more
comprehensive and naturally cost more. These are
also available from R.S.G.B. Publications (Sales) but
as an alternative to immediate purchase, they may
be obtained from your local library. They are: Radio
Communication Handbook (R.S.G.B.) 5th Edition
Vols. 1 and 2, or Radio Amateurs’ Handbook 1977
(A.RR.L.).

Getting down to it

The method of studying for the R.A.E. depends on
your personal circumstances. The various ways are:
(a) Evening classes.
(b) Correspondence course.
(c) Home study, with or without some
tuition.

If you live near a technical college or school which
runs evening classes, then this is probably the best
way for you to study. A direct approach to the col-
lege or school will provide you with full details.
Correspondence courses or home study for the R.A.E.

- require -continuous and regular work sessions. Home
study requires a lot more personal discipline to get
through the more difficult items as you will find it
a great temptation to leave them until the end, when
it is usually too late! .

Practical Wireless, September 1977

. « ‘mathematics a bit rusty ?

It is always useful, and particularly so in the case
of home study, if you can enlist the help of a local
Radio Amateur or suitably qualified friend, who will
talk-through any problems you may have.

Here we are then, you have registered at your
local evening institute for the R.A.E. course, the
books are ordered and you are ready and waiting to
get down to the “nitty gritty”.

Arithmetic

Let’s start with arithmetic (we always think that
the word arithmetic is less daunting than mathe-
matics). There are going to be some calculation ques-
tions in the R.A.E. and if you can do these correctly,
you can gain full marks on each question in a matter
of minutes. Even fairly straightforward electrical
calculations can present very real difficulties if you
have not seen the sharp end of a blackboard pointer
since you left school, so the purpose of this section
is to remind you of the basics involved in these sums
and to suggest a few tricks to make them easier to
execute and remember.

If you have read through the instruction book of
a pocket calculator you will know that there are four
“basic arithmetical functions”, namely, addition, sub-
traction, multiplication and division.

Addition and Subtraction—So far as the problems
that you will meet in the R.A E. are concerned, addi-
tion and subtraction will take care of themselves, for
example, 34+7=10 and 4—2=2, Multiplication and
division may be written down in several different
ways, so here are a few alternatives. .

Multiplication—A XB can also be written as A.B.
or simply AB.

Division—A-<+B can also be written as % Thus

1+2 is the same as 1, (“one upon two” or “one over
two”).
Now for the not-so-basic arithmetic functions,
reciprocals, squares and square roots.
' . y . 1
Reciprocals—The reciprocal of A is 3 or from
division 1A or “one upon A”, and to put it numeric-
1 .

ally, the reciprocal of 4 is 14 and of 100 is 106"
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This function, together with the squares and square
roots, occurs often in resonance and frequency cal-
culations. '

Squares——If a number is multiplied by itself the
answer is known as the square of the number. For
example, AXA is written as A? or “A squared”, Thus
A? is the square of A, And, to put it numerically,
9 is the square of 3, since 3 X3=9.

Square Roots-—The square root of a number is a
figure which, when multiplied by itself, is equal to

the original number. For example, the square root of

9 is 3 because when 3 is multiplied by itself, it
equals 9, written ¥9=3 because 3X3=9, Similarly,
v 25=>5 (because 5X5=25) and v4 or “Root 4’=2
(2X2=4) and so on.

Incidentally, not all square roots are whole num-
bers. For instance, v'2 has been calculated to at least
50 decimal places, but is used most often as 1:-41.
Finally, v2X v2=2 and v5X ¥5=5 and ¥25X 25
=25, ‘ .

Problems in the actual R.A.E., which involve find-
ing the square roots of numbers, can be dealt with
by looking up the value in the square root tables
which are provided.

Multiples and sub-multiples

Some of the electrical units that are used in radio
are inconveniently small for practical purposes and
so a multiple of the unit is used. Some others, for
example, the Henry and the Farad, are inconveniently
large. A one Farad capacitor having a particular
dielectric between its plates, might occupy a volume
similar to that of a block of flats!

The capacitors and inductors used in radio work
have values which are sub-multiples of the Farad and
the Henry. You will, therefore, need to be able to
recognise multiples and sub-multiples in words and
in figures.

Multiples—Multiples are described by a prefix to
the unit in question. For example, 1 Megohm=
1,000,000 ohms. A list of multiple prefixes is given
below.

Index Form

1,000,000,000,000 1022
1,000,000,000 109

Prefix Letter

tera T one million million
giga G onethousand million

mega M onemillion 1,000,000 108
kilo k onethousand 1,000 108
hecto h onehundred 100 ’ 102

Sub-multiples—ésub-mul-tiples are described by a
letter prefix in a similar fashion. For example,
0-000,001 Farad=1 microfarad=1uF. A list of sub-

" multiple prefixes is given below.

Prefix Letter - Index Form
deci 4 onetenth 0-1 10-1
centi ¢ one hundredth 0-01 102
milli m one-thousandth 0-001 10-3
micro p one millionth 0-000,001 10—6

0-000,000,001  10-9
0-000,000,000,001 10—12

nanc n onethousand millionth
pico p one million millionth

(or uu)

Indices

You will notice from the previous sections that the
multiplier and sub-multiplier are written as a figure
followed by or preceded by .a number of noughts.
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T_his number, when expressed in what is known as
“index form”, uses a special notation which is best
shown by example:

mega=1,000,000 In index form 108
giga =1,000,000,000 In index form 10°
In the case of multiples, the index number is equal .
to the number of noughts following the figure, so
that, for example:
2.2 Megohms is written as 2-2X10¢
and 7-3 Gigahertz is written as 7-3X10¢
Hertz. -
Sub-multiples use the same notation but with a
slight difference:
pico =0-000,000,000,001 =10
micro=90-000,001 =10-6
You will notice that in the case of sub-multiples,
the index number is minus and equivalent to the
number of noughts plus one following the decimal
point. For example: _
2-2 picofarads=2-2 X101 Farads.
73 microhenrys=7-3X10-¢ Henrys.
It is often desirable to convert from one muitiple

~ of an electrical unit to a different multiple and this

can be done by moving the decimal point and at the
same time changing the index number accordingly.
For example:

2.2 Megohms=2,200,000 ohms
=220,000X 10 ohms
=22,000 X102
=2,200 %103 ohms (kilohms)
=220 X 10¢ ohms
=22 X 10%.ohms '
=2-2%10% ohms (Megohms)
Similarly,

0-000,000,002 Farads =:0-002X 10—¢ Farads
=0-002 microfarads (uF)
=2 X10-° Farads
=2 nanofarads (nF)
=2,000X 1012 Farads
=2 000 picofarads (pF)

Multiplying—When multiplying figures in index
form it is only necessary to add -the indices. For
example: )

104X 108=10%
10¢X10-6=10-2
10—¢Xx108=10?
10—4X10—-8=10-10

Dividing—when dividing figures in index form it is
only necessary to subtract the indices. For example:

6

Ji—g: =106--104=102

1 —6

E%Z'F 10-6+-10—+=10"?
108 ' .
——184 =10-6=10¢=10-1°

Also
1 -6
184 =10-6X10—4=10-10*

* An alternative way to deal with an index quan-
tity that you are dividing by is to change the sign of
the index and multiply, by adding the indices.

continued on page 342
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GENERAL
PURP(SE

REGEIVER

Part 1
FG.RAYER G3OGR

A frequency coverage of approximately 1-7MHz to
15MHz includes many useful bands and is obtained
in this receiver by two switch-selected ranges. The
tuned circuits comprise the four coils shown in Fig. 1,
and a few points should be noted.

As an intermediate frequency of 1-6MHz is used,
greater freedom from second channel interference
is obtained than with a 470kHz IF. Despite this, it is
not possible to avoid such interference with a single
tuned circuit, especially at higher frequencies, so a
matching tuned RF preselector unit is advisable and
this can be added later if wished (Part 2). With the
RF preselector connected the RF stage drain is sup-
plied via R1, to make use of the primaries of the coils
L1 and L2. C1 is external to the receiver. If it is not
intended to add the RF unit, C2 and R1 can be
omitted, and pins 9 of L1 and L2 connected to chassis.

Circuit Description

The 4-pole switch Sla-d selects the appropriate pair
of coils. These are tuned by the ganged capacitor
VC1/2. Instead of having four pre-set trimmers, TC1
is provided across VC2, and VC3 is a panel control.
This provides much more latitude in alignment. VC4
is the oscillator bandspread or fine tuning capacitor,
which is useful for precise tuning or listening over
a narrow band.

Data for the coils used specify a 960pF padder CP1

for L3, and 340pF padder CP2 for L4 using a 2 x
315pF gang. However, 1000pF and 330pF will be suit-
able and are more easily obtainable. The larger
capacity gang is also a standard item and simply
increases coverage slightly.

In Fig. 2, Trl is the mixer with L1/L2 switched to
gate 1 and the oscillator coupled to gate 2 via C6. Tr2
is the oscillator with C7 going to L3/L4 and drain
feedback via Slc. As Trl is a protected gate device
no particular care is needed beyond that generally
taken to avoid overheating while soldering.

IFT1 couples the mixer output to the first IF ampli-
fier Tr3, which also receives AGC base bias through
R8 and R10, from D1. Tr4 is the second IF stage. D1
provides AGC and the audio signal developed across
the volume control VR1. When S5 is closed, the BFO
oscillator Tr5 is on and it is coupled to D1 by C15.
This allows reception of CW (Morse) and SSB (single
sideband) signals. The panel control VC5 is for adjust-
ing the BFO frequency. Should the receiver be
required for ordinary SW broadcast reception only,
then S5, R14, R15, C14, C15, C16 and Tr5 and the
associated circuitry may be omitted as this stage is
not used for AM reception, but this is not recom-
mended.

This circuit is assembled on a single board, with
the exception of controls VR1 and VC5.

The audio amplifier consists of a TBA800 IC, Fig. 3,
and provides useful gain and output without too much

A B
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drain on the battery. It is intended for use with a 16Q
speaker but may be used with phones for individual
listening.

The audio amplifier is wired on its own board which
fits under the chassis. R19 can be two 2-20 resistors
in parallel if any difficulty arises in obtaining 1Q.

Metalwork

Flanged ‘‘universal chassis” members from Home
Radio allow an inexpensive case to be made easily.
The panel used is 9 x 4in and the chassis 8 x 4in so
that it may fit inside. It is secured lin up, with three
bolts. If panel and chassis members are the same
length, two corners of the chassis part must be cut
away so that it will fit inside the flanges on the panel.

A clearance hole is required for the ganged
capacitor which has an integral ball drive. The BFO
switch S2 occupies a slot, which can be made by drill-
ing a few small holes and filing. The mixer-IF board
has four fixing bolts, and the AF board two bolts. To
assure an easy fit, boards and chassis can be drilled
together before mounting any components.

Construction

Two 4BA bolts secure the ganged capacitor. Solder
a lead to the central frame tag of this before fixing
it in place. It is necessary to use washers or other
spacers between it and the chassis, and to watch that
the bolts do not project very far inside the front of
the capacitor. VR1 and other controls can then be
fixed to the panel. When placing the coils on the
chassis, tighten their ﬁxmg nuts with the fingers only.
Most of the wiring in Fig. 1 can then be finished,
keepmg leads reasonably short and direct. If the c011
pins are dull clean them before soldering. It is neces-
sary to avoid lengthy heating of the pins and to see
that they are not displaced.

Fig. 4 will assist in wiring. One tag of S6 is used as
a point for R1, R2, S2 and R13 positive connections.
The AF amplifier positive circuit is made at S2, under
the chassis. VC4 is directly under the ganged capaci-
tor, so a lead passes down through a hole to it from
VC2. Fig. 5 will allow the switch wiring to be checked.

Fig. 6 shows both sides of the mixer-IF board. It
should first be drilled for the IFTs, including the
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Unmarked capacitors on IFT's and LS
are part of these assemblies

Fig. 2: above, shows the mixer stage Tr1 and oscillator Tr2. Tr3and 4
are the IF amplifier stages feeding the diode detector D1.Tr5 is the
optional BFO stage. Fig, 3: below, is the IC audlo amplifier.
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centre holes so that the lower cores can be reached.
Fach of the points MC is a tag secured with a 1zin
6BA bholt. Later, extra nuts allow the board to be
mounted by these bolts, with clearance for wiring.
Sleeving should be put on the positive circuit wiring
to pins 3 of the IFTs, but is.not needed elsewhere.

Provide coloured imsulated leads for all external
connections. These can be yellow for VC1 (S1b), black
for VG2 (S1d), brown for Slc, red for positive, pink
for S2, and yellow-green for VR1. When the board is
fixed with lock nuts, cut these leads as required and
solder them to the capacitor and other components.

The audio board is wired as in Fig. 7, and is
mounted in the same manner as described for the
other board. Connect R16 to VR1 wiper and positive
to the positive line at S2. The board is placed under
the chassis, at the right. It is important to note that
both sides of the speaker circuit are insulated from
the metal and negative line.

IF Alignment

As the JFTs are pre-tuned by the manufacturer
they should not be adjusted until reasonable recep-
tion is being obtained. They can then be set for maxi-
mum volume, by rotating the cores with a proper
trimming tool. Choose a weak, steady signal for this

Practical Wireless, September 1977
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operation. It is a good idea to place the audio board
so that the lower cores of IFT1 and IFT2 can be
reached through holes in the chassis, or to raise the IF
board sufficiently to reach these cores. If the latter
method is used, provide a return lead from the nega-
tive line to chassis. When the five cores have been
peaked up for best results, they need no further
adjustment. Alternatively, a signal generator, set to
1-6MHz, may be used for precise alignment after the
set is working.

BFO Adjustment

Initially tune in a steady AM signal precisely and
'set VCS half closed, then switch on the BFO with S2.
Set the core in L5 so that a strong audio heterodyne
is heard and rises in pitch when VCS5 is turned either
way from the central, zero beat position. This oscil-
lator is never in use for AM reception, only for CW
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Fig. 6 : Wiring and component location on the mixer-IF board is given here, from above and below. The drawings are not to scale.

* Eompohents .
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€11 20nF © 5 %o 3 Miaceilanecus
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: «;‘termmet cannectars Mataria! fm‘ cahmeh °% o
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L Pt ’lnF siiw&r'mtca
VC1/2 2 x 365pF with slow maﬁm {Jackszm tym ﬁz}
yca 56;}?-' vanable (Jacksars Aype BOAY

340 Practical Wireless, September 1977



www.americanradiohistory.com

O 0 0 0O 0O0O OO0 O O ©

0 0 0 0 0 0 0 0 0 0’0 O

VR1
rotor

0O O 0O 0O 0O 0 O O

O O O e O O

co& o0 o000 0 0 0O O o

o | ’ o

& ca2 + p——=a

o Pl .
© 000 O0O0O OO0 OO0 O &tTem
(o] Speaker (o]

o ! o

O &+ c24 e ©

o o o o

o o}

o . o

o

0O 0 0 ©O o O E

e L

o)

*— c19 +}—e —{F17 8

O 0 0 0 0 OO0 O [¢c o--o o

o) I o)

(o] ) [e)

o) o)

O 0 0.0 0O o o O

o

o o)

© 0 00 000 O0O0O0OBO0| gy

or SSB. For CW, set VC5 to produce the wanted audio
pitch. With SSB, more critical adjustment of VCS is
necessary, to obtam the best resolution of speech.
Remember that lower sideband is used below 10MHz
and upper sideband above.

Due to the way in which DI operates, satlsfactory

resolution on SSB makes it necessary that the signal

Practical Wireless, September 1977

at the diode should not be too strong. When the RF
stage is built, a control on this allows gain to be
reduced. However, when the receiver is operated with-
out this stage other means of reducing the input
from strong SSB signals will have to be employed.
Trouble from excessively strong signals at D1 will be
unlikely with weak stations and a short aerial, but
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will certainly occur with a better aerial, and with
strong transmissions. A 50pF or similar variable
capacitor in the aerial lead will then be worth while,
or a small fixed capacitor as in Fig. 1.

Aerial/Oscillator Tuning

Trimmer TCl1 is screwed down about half way so
that when the coil cores are adjusted, signals peak up
with VC3 about one-third to two-thirds closed. Band
coverage is adjustable between quite wide limits and
depends largely on the positions of the cores. For
approximately 1-7MHz to 15MHz, set them so that
about l;in of the 6BA screwed rod projects. Subse-
quently, adjust the aerial coil cores, one for each
band, so that VC3 allows peaking up of signals
throughout each range.

Should alignment here be somewhat in error, it
will be necessary to re-adjust VC3 for best reception
when tuning. This will not cause any lack of efficiency,
provided VC3 is neither fully open nor fully closed.
Adjust the aerial coil cores near the low frequency
end of the bands to minimise this. The bands covered
are approximately 1-7 to 5-5MHz and 5-5 to 15MHz.

Operating Notes

Space is left inside the receiver for a PP6 9V
battery. Any wire aerial, including an indoor wire,
may be used. Long wire aerials should be coupled
with a trimmer or other capacitor, as described, to
help reduce the second channel interference which
will otherwise arise. (This is greatly reduced by the
RF preselector mentioned.) An earth connection will
sometimes increase the volume of weak signals,
especially at the lower frequencies. It is possible to
arrange the coverage to tune to 1-5MHz if required,
but whistles must be expected around 1-6MHz (the
receiver IF).

A fairly large speaker in a suitable cabinet is best.
High resistance or high impedance headsets can be
used, provided a resistor is connected across them,
about 16Q). The combination is much less sensitive
than when using 16Q phones, but this is not too
important because of the high audio output available.

Note that C1 cannot be left in circuit when using
the preselector.

Tuning dial

The main tuning dial cursor is made from a small
piece of thin clear plastic sheet. A hairline is scribed
length-wise on the back. A hole is drilled to take a
Lin. internal diameter grommet which is pushed on
to the spindle of the tuning capacitor before the knob
is fitted. The tuning scale is also clear plastic sheet,
backed with white card.

Cabinet

The cabinet can be made from universal chassis
members, or some parts may be of wood. Using 6mm
ply, the sides should be 4!; x 4%,in each, and the top
and back each 9 x 4in. The side near L1/L2 is lined
with an aluminium plate or kitchen foil 4 x 4in to
avoid coupling with the preselector coils when this
unit is adjacent to the receiver.

Part 2 next month will give full details of the RF
preselector for use with this receiver.

342

R.A.E.—continued from page 336

Squares and square roots
If you wish to square an index quantity it is neces-
sary to double the index figure. For example:
10% squared =108 and 10— squared = 10—12
If you_wish to find the square root of an index
quantity it is necessary to half the index figure. For
example:
vV 108=10% and ,/10-5=10-3
If the index quantity contains a number, for
example:
»/ 81 X10¢ this may be represented by
v AXB. First, square root part A, second,
halve the index figure of B, thus: v/81X106=
9X v/1086=9X103=9,000.

Indices in calculations

Let’s lopk at a typical problem that might arise in
the examination, such as finding the resonant fre-
quency of a capacitor—inductor combination,

L=1 microhenry (1yH)
C=1 microfarad (1uF)
1

T 2nJIC

If this equation is written out in figures, it is rather
large and cumbersome, as shown below:
1

£ = %3142 % v0- 000,001 X 0- 000,001

By using indices it is possible to make the whole
calculation much simpler. So now re-write in index
form:

1
1= G 284X vIXT0FXIXTI0=
add the_z indices:

f=

1
6-284 X 4/1 X 1012
square root by halving the indices:

1

f= 6. 284 x 10-¢
rearrange:

1x106 1

f="6.284 = 6.284 <10’

f=0-16 X108 Hertz
f=160X103 Hertz
f=160 kilohertz (kHz)
The values of L and C used in this example are

not typical for this frequency but were chosen to
demonstrate the use of indices in calculations.

Next month a start is made on Electricity and Mag-
netism, reviewing the characteristics of common com-
ponents such as resistors, capacitors, transformers
and magnets.

" Practical Wireless, September 1977
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FREE BLOB BOARD

Build this radio-receiver, electronic flasher, binary counter, LC Oscillator,AB stage amplifier, morse practice
oscillator, light-operated switch, CR Oscillator, Wien Oscillators, S-DeC + control panel + 9 project
instruction book + Free Blob-Board Only £2.25 + £0.40 post and VAT,

SDeKAT  T-DeK-IT

This $-De-K-1T contains 1 S-DeC + Control panel This T-De-K-IT contains 1 T-DeC + Contol panef
+ 9 Blob-Boards + 20 double-ended leads + + 16 Dill carrier + 4 IC Blob Boards + 41Cs +
Instructions to build 9 projects. Complete in Components + Leads + Circuit Diagrams +
work box with component tray. 8-De-K-IT Only Instructions to build, Burgiar Alarm + Sound Fuzz
£4.95 + £1.00 post and VAT. + Free 9 Extra Circuit + SR Latch + Two Tone Siren.
Blob Boards. Complete Kit with all Components £13.00 + £1.66

post and VAT. + Free 4 extra IC Blob Boards.

iy

Buy pack of 3 2V5 Blob-Boards Buy pack of 3 2-1C Blob-Board
and Get 1 21C Blob-Board Free and Get 1 2V5 Blob-Board Free.

‘ Please rush me Please rush me
.......... Packs of 3 2V5 + My Free 21C Blob venenPacks of 3 21C + My Free 2V5 Blob
For only £0.62 per pack of 3. For only £1.01 per pack of 3.

Piease add 20p for Post + VAT for all orders Piease add 20p for Post + VAT for all orders

Offer available from ail good component stockists. Save on post.

' PB Electranics (Scotland) Ltd.
_ 57 High Street, Saffron Walden, Essex CB10 1AA England. Tel: Saffron Walden 22876.
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POPULAR SEMICONDUCTORS MJE520  -45)| LM3go-3  -90 OPTOELECTRONICS TRIACS Plastic Pack 400V

MdJEs21 -85 LM3sON  -o8 Full range of Opto 6 amp 70 16 amp 1-10
2N706 -28(2N5204  -40)BC178 20| BF167 35 | MPF102 30 { LM381A 2-45 devices in our new 8 amp 75 20 am 170
2N708 28/2N5296  -40|BC179  -23!BF173 35| MPF105  -40 | LM38iN 1-60 catalogue i2am 8  25amp 2:00
2N1131 <30 2N5298 -40|BC182 11 |BF177 -25 | MPSAO5 -25( LM382N 1-25 P amp
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. - BF245A - i ‘65
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2N3708 13| AC176 .80{BC309 +45]BF338 -A8 | TIS50 55| LM1800 1-76 ® VOLTAGE REGULATORS METERS
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2N3904  -21 -75{BC558  -12/BFX20 -39 | LMSOIN  -40|(iM3005 1-60 SPECIALIST CONSUMER {

2N4036  -61 ﬁ:}gg olpce  A%|BFX30 39| LMaos  2.45|LMasos - ORDER NOW!
B ODhe 2o dEs iR 2 NEW CATALOGUE ;
2N4058  -20(AF240 1-14/BCY70  -25BFX85  -30|(Ma308C 1-82 P
2N4o59  -15|AF278 80/BCY71  -28;BFX86 30| [M308N -85 Post Paid

20| AF280 :85 BCY72 -24{ BFX87 30 | LM309K 1-25 Stocking Distributors Officially Appointed

2N4060 -
2N4124  -17|BC107 -15/8D115  -30{BFX88 30| LM317K @ NATIONAL ® VERO
2N412 - B -51{BFY50 25| LM318N

6 -17|BC108 15{BD131 5 ® TEXAS ® ANTEX

2N4239 -20(BC109 ~15{BD132 -541 BFY51 -25 | LM323K
N4cT  JeBcise  3BDis  ZBOYH 2| LN ©® MULLARD @ ELECTROLUBE
® SIEMENS @ SIFAM

oN4g04  1-70[BC141 -40{BD136  -38!BSX21  -32| LmadsN
2N4919  -65/BC147  *12{BD137  -38{BU104  1-65 | MagoN
@ SESCOSEM ® ARROW HART
MAKES COMPONENTS BUYING EASY LINE ITEMS

2N4920  -75,BC148  +12{BD13g  -38{BU105
Quality components all brand new and fully guaranteed

1-65
1-40
2N4g21  -50|BCi148  <14|BD138  -g0(BUI2G  1-90
4922  -55/BC160  -35,BD140  -40iBU204 212.2, LMaT72N
2-50
Britain's leading distributors of components to the Amateur Market
and Consumer Orientated Manufacturers.

%Nmza -70|BC161 -35/BD438 -50| BU205
FULL RANGE OF COMPONENTS FOR PROJECTS AND SPARES

32 PAGES
packed
with over
8500

2N5086  2F|BC167  -12;BD439  -50)BU206 2
2N5192  -75|BC168 -12/BDX18N 1-70{MJE340  -58 | [M377N
2N5194  -72|BC169 -12/BDY20  1.90{MJE370  -58) LM378N
2N5245  -34!BC177  -20/BDY56  1-90'MJE371 60| LM379S

Prices correct at 14 July 1977, hut please add VAT p&p 40p
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This month’s project is a simple record player ampli-
fier which is suitable for use with a ceramic cartridge.
Although the output could not be fairly described as
hi-fi, it does give useful volume which is acceptable
in terms of quality.

The prototype used a small 58mm diameter 800
loudspeaker but a larger diameter unit would un-
doubtedly improve the apparent volume and quality,
particularly in the base notes. Any speaker with an
impedance from 600 to 80Q will be satisfactory.

Circuit description

The circuit, Fig. 1, is basically a two-stage amplifier.
Transistors Trl and Tr2 connected in a Darlington
pair configuration form the first stage. This useful
arrangement has two main advantages. The first is

Practical Wireless, September 1977

DAVID GIBSON

THIS MONTH
N

Record l'larAmpliﬁer'

that a great deal of amplification is possible. The
total current gain from such a circuit is found by
multiplying the gain of Trl by that of Tr2. In
practice it is difficult to calculate exactly what the
gain will be because individual transistors have quite
a spread in their gain characteristics.

Secondly, the Darlington stage also keeps the
input currents very small indeed. In terms of power
consumption the two Darlington connected tran-
sistors drew less than one fortieth of the total current
of the whole amplifier.

Resistor R2 forms an audio load for the Darlington
pair while base bias and DC stabilisation is provided
by negative feedback resistor R1.

The first stage is capacitor coupled to the output
stage, Tr3 via capacitor C2. Again, in the interests of
simplicity, a lone resistor R3 provides bias and

Headphones

80
rLS1 ‘\Resis‘;‘or

The left-hand drawing is a
full-size S$-DeC layout show-
ing component locations The
Bi-ve smaller  drawing (above)
shows how a series resistor
of about 80Q2 must be used
when operating the amplifier
with low impedance head-

phones.
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Link

Input

Fig. 1: Circuit diagram of amplifier.

stabilisation. There are two important points to note.
First, do not use very low impedance speakers in
this circuit, i.e. 3, 4, 8 or 16(} units. Secondly, note
that both capacitors are electrolytics and must be
connected with correct polarity. The positive lead of
Cl must go to S-DeC hole 21 and the positive lead
from C2 must be pushed into hole 20.

Remember the two shorting links which connect
together holes 10/41 and holes 35/66 respectively.
It is all too easy to forget these since they are not
actual components.

This little amplifier works well from any voltage
between 1-5V and 6V although sensitivity and output
are lower at the lower voltages. At 1-5V the circuit
draws approximately 6-5mA; at 3V it is 16mA, at
4-5V it is 25mA and at 6V, 34mA. With 6V applied,
the current taken by Trl and Tr2 was found to be
well under 1mA.

The lead from the record player pick-up should be
of the screened variety. The centre conductor should
be connected to hole 11 while the screenmg wire mesh
goes to hole 31.

you will need .

The amplifier provides an excellent and inexpensive
general purpose unit and to this end is probably well
worth transfering to a piece of Blobboard to form
a permanent piece of equipment.

A crystal microphone connected to the input (holes
11 and 31) worked well; the unit would make a very
useful intercom amplifier by using another, similar
speaker as a microphone and connecting this to the
input. The amplifier could also be used as the audio
section of a radio receiver-—even a crystal set—and
headphones may be connected if required. Most types
offered for hi-fi and record monitoring purposes are
of the low impedance kind and it would be wise to
insert an 80Q resistor in series with the phones if
this application is envisaged. o
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® ONE-CHIP TOUCH TUNING

Mechanical station selection using a combined
potentiometer/switch assembly is the most common
method employed in sets equipped with varicap
tuners. Our constructional project next month
describes an exceptionally easy method of going “all
electronic”, based on a Plessey touch-tuning i.c.
Connection to the receiver is via the existing leads
used for the mechanical selector. The unit is powered
from the 33V tuning supply and uses l.e.d.s for
channel indication.

® A DAY IN THE LIFE OF , .,

it's that man again. Who eise but Lles LJ,
commenting on an average (?) day’s business, faulty
sets, dropped Avos, troublesome customers and all.

® IC BURST GATE GENERATOR

A precisely timed burst gate pulse is essential for
correct colour reception. This can present problems
for the constructor, especially if his test equipment is
limited. An effective ‘answer is the use of a simple
monostable i.c. to provide the pulse.

® PYE HYBRID COLOUR SETS

The Pye 691/693/697 chassis were produced in
large quantities: Andy Denham provides a run down
on the stock faults.

® VCR RECEIVER CONVERSION

Older TV sets were not designed to operate with
VCRs and can’t usually follow the more variable line
sync pulses in a VCR'’s signal. A complete solution is
to fit a modern line oscillator i.c. designed for
switching between off-air and VCR operation.

PLUS ALL THE REGULAR FEATURES

ORDER YOUR COPY GN THE FORM BELOW -

(Name of Newsagent)

Please reserve/deliver the SEPTEMBER issue of
TELEVISION (45p), on sale August 15th, and
continue every month until further notice.

......................................................................................
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“There’s only one way
to master electronics...
to see what is going
onand learn by doing:

Buildan OSCi“OSCOpE. This new style course will enable anyone to

1 As the first stage of your training, you actually  have a real understanding of electronics by a

build your own Ca!thode ray osmlloscope.! This is modern, practical and visual method. No
no toy, but a test instrument that you will need

not only for the course’s practical experiments, previous knovyle_dge is required, no maths, and
but also later if you decide to develop your an absolute minimum of theory.
knowledge and enter the profession. It remains You learn the practical way in easy steps

your property and represents a very large saving mastering all the essentials of your hobby or to
over buying a similar piece of essential equipment. further your career in electronics or as a self-
+| employed electronics engineer.

1 All the training can be carried out in the
é T comfort of your own home and at your owri
pace. A tutor is available to whom you can
, _L write, at any time, for advice or help during
your work. A Certificate is given at the end of

T every course. -

2 Read,draw and understand
circuit diagrams.

In a short time you will be able to read and
draw circuit diagrams, understand the very
fundamentals of television, radio, computers and excellent eXamP'e of current
countless other electronic devices and their electronic practice.

‘servicing procedures. S S S N GH NESS G GH G R

: R, - : To find out more about how to learn electronics in a 1
new, exciting and absorbing way, just clip the coupon I ’
for a free colour brochure and full details of enroiment.

All students enrolling in our
courses receive a free circuit
board originating from a
computer and containing
many different components
that can be used in experi-
ments and provide an

+

Write to:- British National Radio & Electronic School
I P.O. Box 158, Jersey, Channel islands.

F

' '3 4 5 e e PRE T tee
3Curry out over 40 experiments
on hasic circuits.

We show you how to conduct experiments on
a wide variety of different circuits and turn the
information gained into a working knowledge of -
testing, servicing and maintaining all types of
electronic equipment, radio, t.v. etc.

g
:
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7ib BARGAIN PARCEL
Hundreds of new components—pots,
switches, resistors, capacitors, PC Boards
with semiconductors, loads of odds and
ends. Amazing value at only £3-45.

COMPUTER PANELS
Large quantlty always available; 3Ib asstd.
£1-90; 7lbs £3-90; 56ib £17. Pack with
about 500 components inc. at ieast 50
transistors £1-10; Pack with 12 High quality
panels, incl. IC's power transistors,
multiturn  trimpots, hundreds of small
signal transistors, resistors, zeners,
capacitors, etc. Only £2-95

7400 |1C pack—20 74 series IC's on panels
£1-25.

PC ETCHING KIT MKIll
Now contains 200 sq. ins. copper clad
board. 1ib Ferric Chioride, DALO etch-
resist pen, abrasive cleaner, two miniature
drillzsblts, etching dish and instructions.

FERRIC CHLORIDE
Anhydrous technical quality in 11b double
sealed packs. 1/b £1-10; 3Ibs £2-30; 10lbs
£5-80; 100ibs £39-00.

FIBREGLASS PCB
Large quantity of offcuts, ali usable pisces.
200 sq. ins. single sided, double sided or
mixed £1-50.

DEVELOPMENT PACKS
50V ceramic plate capacitors, 5% 10 of
::gcgsval ue 22pF to 1000pF. Total 210 caps.

CR25 carbon fiim  watt resistors, 5% 10
of each vaiue 10 ohms to 1M, Total 610
resistors £6:-98. Electrolytics, wire ended,
25V working 10 each of -1, 2-2, 2, 4:7, 10
22, 47 and 100mfd.

70 capacitors for £3-50. 400mW zeners 5%
10 each 3V to 30V, 260 In all. Only £15-30.
1 watt Metal Film Resistors, 5% 10 of each
value 27R to 10M. E12 series. Total 680
resistors £12:00. Polystyrene capacitors,
160V 21% 10 of each value from 10pF to
10,000pF.

Total 370 capacitors £12-30.

COMPONENT PACKS

400 asstd. carbon resistors £1-50

100 Wirewounds 2-15W £1-50

200 Miniature resistors, 4, 4, and iwﬁ M

200 poly, mica, ceramiC caps £1-20

100 polyester, -01-2-2uF £1-00

200 PC resistors 5p
TAPE DECKS

Data Ta):e Deck by D-Mac. Reel-to-reel,
takes 3” spooi. 2 heads, 12V motor, 3
position switch, 17 transistors, R's, C's
200V 6A SCR, min 6V relay, etc. In good
condition but not new, Size 225 x 165 x
120mm high. Reduced to ciear £4.

TRANSFORMERS
All have mains primaries, secondaries as
follows: 6-0-6V 100mA 85p; 9-0-9V 75mA

SA £3-85; 12V 8A £4.35; 20V 55mA 90p;
22V 100mA £1-00; 20V 50mA 30p. Multi-
tapped types, 0-12-15-20-24-30V 1A £3:50;
2A £5-00; 20-0-20V 2A £4-40; 24V 500mA
£1-85; 20V 23A £4-15; 14V 1A £2:00.

MULTIMETER MODEL LT 22

AMAZING | ..
VALUE!! [

Probably one of the lowest priced meters
featuring a mirror scale, overload pro-
tection and 20000 ohms per volt sensi-
tivity. A modern styled meter with un-
usuaily clear scale markings. Ranges:
DC Volts 0-0-5-2-5-10-50-250-1000 AC
Volts 0-10-50-250-1000 DC Current 0-50uA-
25mA-250mA. Resistance 0-50k-500k-5M
(Mid scaie 300-3k-30k) db’s 4 ranges 20db
o +42dB. Size 130 x 90 x 42mm £12-70.

ponents always wanted.

GREENWELD

443 Milbrook Road Southampton
S0O1 OHX  Tel(0O703) 772501

CALCULATOR KEYBOARDS
CLEARANCE

Many different types, some as previously

advertised at up to £1-80, some off Rapid-

man calcs. All types at one price £1-20

each,

THE NEW 1977 GREENWELD
CATALOGUE WITH DISCOUNT
YOUCHERS IS NOW AVAILABLE—
PRICE 30p -+ I5p post.

ELECTRONIC
CAR VOLTAGE
REGULATOR

All parts for the project featured
in this edition of PW available
in kit form for only £4-00.

MOTORS

240V a.c. 60 r.p.m. High Torgue: drive to
8mm shaft 20mm long. Size 70mm dia. X
55mm £2:20,

LED DIGIT DRIVER

ITT type 7105. 16PIN DiL package. Sup-

plied with Data sheet. 8 for £1.

VERO OFFCUTS
Pack A, Ali 0-17
Pack B, Ail 0-15”
Pack C, Mixed.
Pack D, All 0-1” piain
Each pack contains 7 or 8 pieces with a

to tal area of 100 sq. ins. Each pack is £1-40.
A lso available by weight, 1tb £3-45, 10lbs
£28. (0-1” only).

We are also Vero wholesalers, frade price
itst on request from Bone Fide Companies.

VEROCASES

Plastic top and bottom, ally panels front
and back.

Type 1410 205 x 140 x 40mm £3-70
1411 205 X 140 x 75mm £4°17
1412 205 x 140 x 110mm £5-20
1237 154 x 85 x 40mm £2-83
1238 154 x 85 x B0mm £3-05
1239 154 x 85 x 80mm £3-7

VERO PLASTIC BOXES
Professional quality, two tone grey poly-
styrene with threaded inserts for mounting
PC Boards.

Type 2518-120 x 65 x 40mm £2-42
2520 150 x 80 x 50mm £2-68

2522 188 % 110 60mm £3-72

Sloping front version,

Type 2523 220 x 174 x 100/52mm  £6-90
1798 171 x 121 x 75/37-5mm £4-65

Gen Purpose plastic potting box 71 x 49

x 24mm in black or white 40p Hand Con-

troller box, shaped for ease of use in the

hand, 94 X 61 X 23mm 64p.

SOLDERING GUN
Instant heat soldering gun, mains voltage,
built in iliumination, 5 spare tips. ONLY

S-DEC £2-20; T-DEC £3-85. Insulation
tape, 15mm wide x 5m long, 7 diff coloured
reels £1; Switch banks, 4 PO 1000 type
lever switches in vertical barik. 3 for £1-20.
Miniature carbon film 5% resistors, all
values from 1R to 10M 1ip each, 100 of one
value £1.

5V 12A REGULATED
POWER SUPPLY
Brand new boxed fully stabilized PSUu.
Complete with instruction manual. Load
regulation 0-15% Thermal & Electronic
overload protection. Only £24-00.

Our retail shops at 21 Deptford Broadway, London, SE8 (01-692 2009)
and 38 Lower Addiscombe Road, Croydon (01-688 2950) stock some
of the advertised goods for personal callers only. Ring them for details.
All prices quoted include VAT and UK/BFPO postage. Most orders
despatched on day of receipt. SAE with endquiries please. MINIMUM
ORDER VALUE £1. Official Orders accepted from Schools, etc.
(Minimum invoice charge £5). Export/Wholesale enduiries welcome.
Wholesale list now available for bona-fide traders. Surplus com-

should be
half way up

! the wall!

Fidelity Fast-

enings are the

newest, smartest

way to place your

speakers where

they belong — on the

wall. Almost undetectable when fitted they are

easily adjustable and allow your speaker system to

be placed in the best possible acoustical position,

where they stay due to the rubber friction

mounting. Fidelity Fastenings take a weight of up

to 50 Ibs and your speakers are easily lifted off for

dusting and redecorating.

Available from all good Audio and Hi-Fi shops and

stores at £5.49. Look for the red and black box.

If you have any difficulties in obtaining your Fidelity
Fastenings, write for details of your nearest stockists to:

The Ridgew
Tel: (0753 63

ﬂ.‘.’i‘m £10-65 4‘-’ 35;

VAT
ALARM £13-43 +£1-07
INCLUDING P & P

“DELTA"

TEAK OR PERSPEX CASE 6”x 2§ x3”

. 4 Red § inch high LEDS. 12 hour display with AM/PM
FEATURES indication Power failure Indicated by flashing dispiay.
Precise accuracy from mains frequency. Beautiful Burma
Teak case or stylish Perspex (State flrst & second colour
choice: White, Red, Blue, Gresn, Black).

Complete kit including ;l'eak Case £11-50 incl. Module Kit

LL) S LB excluding case £9-00 incl.

ALARM Pulsed alarm tone. Tilt d"s * period. Automat
EXTRAS: brightness control. Simple setting.
. Complete kit including Teak case £14-50 incl, Module Kit
ALARM excluding case £12-50 incl.
PERSPEX
CASES: 50p LESS than Teak.
READY
BUILT: Extra £200 on complete clocks. Extra 50p on Modules,
TIMER
FACILITY: Count in seconds up to 9m 59sec. Extra 50p.
R “ALPHA" £11.00 incl.
{ 3 Ready Built. Non Alarm. Perspex. 4 digits phosphorescent-
<, 4 green. L” high 12 or 24 hour display. White, black, blue,

red, green.

Discount on orders over 5 clocks or kits. Overseas: Add £2'50 for Airmait,

Send payment wiih order. SAE for details.

BARON

(PW 1) 6 GOWER RD, SOUTHVIEW HOUSE,
ROYSTON, HERTFORDSHIRE
Phone Royston (0763) 43695 -
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A free hand from Fluke

Possibly a little on the expensive side
for a lot of our readers, but if you are
in the market for a new multimeter,
don’t rush out and buy the first you
see, think about the new Fluke model
8020A digital muftimeter.
Incorporating a tin 3% digit LCD, the
various functions and range push-
button selectors are so arranged as to
allow one-handed operation. The
latest CMOS/LSI circuitry is used
throughout, and this together with an
LCD, ensures that the small 9V
alkaline cell lasts for up to 200 hours.
Apart from the usual features of a
multimeter such as ten voltage ranges,
six resistance ranges, and current
measurement up to 2A, the 8020A
incorporates three diode test functions
and two conductance ranges. In the
case of the former of these two func-
tions, the meter applies sufficient
voltage to turn on a semiconductor

junction, so that diodes and tran-
sistors can be tested for the correct
forward bias voltage in situ. Individual

paralleled resistors can also be
checked without the need to discon-
nect them from the circuit.

The two conductance ranges enable
measurement of resistance as high as
10,000M ohms, thus making possible
the checking of HV dividers, leakage
in capacitors, PCB’s and cables.

Overload protection is also part of
this new meter, with full protection
against 300V DC continuous, or 6kV
transients on any range. Priced at
£99 and guaranteed for 2 years the
8020A is complete with test leads and
instruction manual, although the
versatility of this meter couid be ex-
tended by purchasing a high voltage
probe, RF probes, temperature probe
and external battery eliminator.

ITT Instrument Services, Edinburgh
Way, Harlow, Essex. Tel: 0279 29522,

IC test clip

Walmore Electronics have intro-
duced a unique DIP test clip which is
designed to provide positive contact to
eliminate the possibility of accidental
disconnection from a device. Called
the DIP/LOC it has contacts which
provide a wiping action with the DIP
leads and end-contacts hook under

Practical Wireless, September 1977

the DIP’s end-leads in a lock-on
action.

14 and 16 pin versions are available,
while cable connections can be made
quickly and easily with barrier strips
between contacts to prevent lead
shorting.

Walmore Electronics Ltd., 11-15 Better-
ton Street, Drury Lane, London.

Cassette centire

Not everyone wants a mini-recording
studio in their sitting room as would
appear from the complexity and price
of many of the commercially available
cassette decks. Plustronics, who have
recently acquired the Aiko brand, are
now marketing the Aiko ATP-711
stereo cassette recorder which is com-
plete with twin speakers and micro-
phones, and would suit the person
who requires a good quality recording
system, and yet is not too expensive,

Power output into the 8 ohm speak-

www americanradiohistorv com

ers is claimed to be 5W per channel
while frequency response is 50 to
12,000Hz. Controls are of the slider
type, with recording level monitored

by twin VU meters. Priced at around
£117 the Aiko ATP-711 can be
obtained from the usual Plustronics
stockists.

Plustronics- Ltd., Hempstalls Lane,
Newcastle, Staffs. Tel: 0782 615131.
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Flyweight iron

Components seem to be getting smal-
ler and smaller these days, and this
coupled with the fact that many of
todays iC's are extremely heat and
voltage conscious makes the job of
soldering a hazardous affair. Now,
thought to be the smailest iron in the
world, comes the Oryx model 9 low
voltage iron that weighs in at only 6
grammes. )

Manufactured by Greenwood Elec-

tronics, the element is claimed to give
an improved and longer working life,
and is available in either 6V, 12V or
24V models. The maximum tip tem-
perature reaches 325°C while power
consumption is about 8:3W. The
complete iron is only 160mm long and
costs £3:02 from the manufacturers
or from the usual retail stockists.
Greenwood Electronics, Portmann

Road, Reading, Berkshire, RG3 1NE.
Tel: Reading 595844.

A new style of resistor recently to
enter the UK market, has been
launched by National Semiconductors.
The resistors comprise 0-1in pitch
SIP resistor networks available in 6, 8,
and 10pin epoxy coated packages,
with two styles being offered for each
size package. In styles 605, 807 and 109,
pin 1 is common to all resistors in the
package, whereas in styles 603, 804
and 105 each individual resistor is
brought out to a separate pin.

Line terminating resistor networks
are available in 8 and 10pin styles with
resistor values R1/R2 being 180/390
ohms or 220/330ochms respectively.
All styles are rated at 0-1256W, and
have a tolerance of +-29.

Any further information from National
Semiconductors Ltd., Stamford House,
Stamford New Road, Altringham, Ches-
hire. Tel: 061-928 3417,
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A good case

Recently introduced by Boss In-
dustrial Mouldings is a new range of
aluminium containers, notated the
BIM7000 range with a choice of either
15° or 30° sloping front panels. They
comprise two sections each and are
supplied in bluefoff white, green/
sand and gold/satin black colour
combinations for base and sloping
panels respectively.

16 sizes are available, all of which
have ventilation slots in both the base
and rear vertical panels,

Boss Industrial Mouldings Ltd., Higgs
Indusirial Estate, 2 Herne Hill Road,
London, SE24. Tel: 01-737 2383,

Tidy tubs

Take a look in one of your drawers in
the kitchen, the chances are that if not
all of them, at least one of them will be
full to overflowing with bits and pieces,
pens, pencils, clips and other things
which may “come in handy” at some
future date. Any attempt to tidy up
results in the mess being transfered to
another draw, but it's just possible
that a new device produced by Platig-
num (the pen people) will solve this
age old problem. Called Tidy-Tubs, it
comprises six plastic tubs of varying
dimensions joined together to form a
“hold-all" for all those small bits that
lie in the bottom of draws.

Tidy-Tubs come in six colours, cost
£1-50 each, and should be available
from all good department stores and
stationers.
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FRE
POG
MAGNIHER

Now! You can avoid disappointing results with
that new project by checking for dry joints and
solder bridges on your printed circuit boards
with our FREE Pocket Magnifier. Inspect your
handiwork in detail. There’s a dozen other uses
for this handy gadget.

ALSO

Losing a few friends through boredom
seems to be a hazard of some current
“logical’” games. October PW features
SOLO SUPERMIND, which not only
makes the ‘“‘codemaker’ redundant,
but permits you to set and break
your own codes. Simple circuitry,
using readily available transistors
disposes of the need for expensive
“chips”. It's effective, engaging, and
cheap to build.

Audio Level Indicator ~
Inexpensive Sine~Square Wave Generator
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The Jubilee is an electronic chord organ with auto-
matic vamping coupled to a three instrument rhythm
section. It incorporates a number of features nermally
found only on the more expensive commercial instru-
ments such as variable sustain length, percussion and
other effects. Although automatic organs of this type
have been available on the commercial market for
a few years they have previously been put out of
court for the home constructor because of their
inherent complexity and high cost. Nevertheless we
have overcome some of the problems with a novel
design; simplicity of construction has been obtained
by using three specially designed organ integrated
circuits—developed for the professional manufacturer
by General Instrument Microelectronics. These
revolutionary integrated circuits are now available
to the amateur.

Vamp playing

The author, like many readers, is fascinated by
electronic organs and the sounds that they produce
but, unfortunately, is not sufficiently dextrous to get
the best out of a conventional instrument. For this
reason every effort has been made to design an
instrument that will produce a wide variety of sounds
and which can be played by the absolute novice. In
practice the melody of a tune is picked out by one
finger of the right hand and a four or five note chord
(Major, Minor, Major 7th or Minor 7th in any key)
is selected by one or two fingers of the left hand (the
latter depends on the constructional method adopted
as will be seen from reading on). The left hand chords
can be played in a static form or can be vamped with
an alternating bass note by selecting a suitable
rhythm on the tab switches.

A vast range of music is available that enables the
person with no previous experience to learn to play
in a few minutes. Perhaps the best examples are
those written with the Lowrey and Farfissa automatic
organs in mind; these scores are sometimes referred
to as ‘Minute Music’ or ‘Speed Music’. Apart from
these specially written music sheets it is easy to play
any music that contains guitar chord notation. The
Jubilee will capture the interest of any child and,
although it is no substitute for proper music lessons,
it provides an incentive to learn to play a more con-
ventional instrument in due course. For those of us
with somewhat longer teeth it is a superb fun instru-
ment providing hours of relaxation which can be
appreciated by other members of the household!

Keyboards

Again, like many readers, the author dislikes messy
constructional projects which involve lots of discrete
point-to-point wiring. This is usually typical of organs
and, apart from leaving plenty of scope for error, it
turns an interesting project into a bit of a chore. For
this reason we have tried to keep construction to the
assembly of components on a single printed circuit
board and this includes the novel keyboard arrange-
ment suggested for the Mark I version. In this
example we have used calculator keys instead of a
normal keyboard which would need a wiring loom.
Calculator keys can be used quite satisfactorily
because generally speaking only one has to be
depressed at a time and slick fingering is not neces-
sary because of the built-in sustain facility.
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* specifications

Three octaves for melody line with three principal tone
colours plus any combination of these.

Variable length sustain.

Variable depth Vibrato.

Percussion effect.

Repeat percussion effect (for banjo and mandolin sounds—
by judicious use of length sustain can also simulate
xylophone, glockenspisl etc.).

Variable repeat rate.

Two octaves of accompaniment. .
Automatic chording giving all major, minor, and seéventh
chords.

Two principal tone colours plus their combination.

Percussion effect gives piano, guitar or banjo accompani-
ment.

Automatic vamping with alternating and walking bass.
Rhythm section comprising bass drum, snare drum, and
cymbals.

Six selectable rhythms—synchronised with vamping
accompaniment.

Rhythms may be mixed.

Variable rhythm speed.

Independent volume controls for melody, accompaniment
and drums.

Internal 1W ampllfier drives loudspeaker direct or phono
output.

Single board construction—no wiring loem needed for
keyboard.
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LECTRONIC ORGAN

Part 1

i

Some people might feel that they would prefer a
conventional keyboard—certainly the sound of the
instrument warrants the extra cost and trouble
involved—and if so they can use the same printed
circuit board with no changes except for the omission
of the calculator keys. Flying leads are taken from
each key position to the respective single-pole single-
way contacts under each note of the keyboard.

In this part we shall describe the overall workings
of the instrument and pay special attention to the
large scale integrated circuits used. Constructional
details will start next month and in order to allow
time for ordering and delivery we are publishing a
collated components list immediately. This might

: enable constructors to obtain components on favour-
L o 48 [Ms o able terms if they are purchased as a package deal.
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System organisation

Constructors who are more inclined to build a con-
ventional organ, or who have already built our
previously published Easibuild Organ, might find this
single board useful in providing an additional key-
board for solo or special effects., In this application
some economy can be effected because the tone
generator circuitry would already exist.

A block diagram of the complete organ is shown in
Fig. 1. A master oscillator, frequency modulated at
variable depth to give vibrato, drives a conventional
top octave generator. Each output of this is fed to a
two stage divider except for ‘C’ which is followed by
three stages of division to: provide a total of three
complete octaves plus ‘Bottom C'. These notes are
used to drive the priority latches for the melody
keyboard and the bottom of the three octaves is fed
to the chord generator. .

The priority latches are contained in three inte-
grated circuits and in simple terms they are flip-flops

which control a gate for each note. Each key of the.

melody board has its own flip flop/gate arrangement
with the associated note fed from the tone generator
to that gate. When the key is pressed the flip-flop
opens the gate and allows the note to appear at the
single line output. At the same time any other flip-
flop is reset. This means that only one note at a time
can be selected by the melody keyboard—it is mono-
phonic. This, at first, sounds as though the scope of

354

Fig. 1: Block diagram of the complete organ.

the organ is immediately limited. On the contrary.
If the key just selected is released the flip-flop
remains in its set state and the note remains active
at the output and enables the envelope generator
(built into the sustain circuitry) to hold the note over
an adjustable period. This allows one note to die away
slowly until a second key is pressed.

In order to synchronise the Sustain circuitry with
the note selection operation we have to tell it when-
ever a new key has been depressed. This is easily
done by making use of the internally generated
‘Priority Output’ signal for the priority latches. This
signal in conjunction with the ‘Inhibit Qutput’ line is
used within the priority latches to carry out the reset
operation already referred to.

The three priority latch integrated circuits are
coupled together in such a way that if two keys are
pressed at the same time only the higher note will
be selected. A pin connection diagram for this inte-
grated circuit and an illustration to show how the
three are coupled together in this application are
shown in Fig. 2.

Sustain

The synchronising signal from the priority latches
is called a ‘Strobe’. This is fed to the percussion
effects- stage which changes the nature of the signal.
Normally the signal is high for as long as a key is
pressed—thus allowing a continuous tone through the
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sustain circuit. The percussion effect, when switched e U ~
in, allows only a short pulse from the strobe line 6— 1 40— 7
and this occurs on the instant of pressing the key. Switen 5 =t 2 39 fromeme
The effect of this is that the note is generated for a inputs 4 — 3 3sb— o Switch
very short pe_riod (even though the key_ is held . 3 —t 4 37p—10 r 'fl‘i”‘s
pressed) and dies away _accordmg to t}{e setting of the 2 — 5 36 b— 11 channels
sustain length. Depending on the setting of the tone ] 6
. Eh— f — 35 |— 12
forming circuit the sound so produced could be like v , 5 5
a drum stick hitting a wooden block if there is zero 55 413 )
sustain length or like a bell being struck if there is a Voo =1 & 33— NC
long sustain. Frequency out =i .9 32 = NC
Another feature of the percussion circuit is the Priority in ——10  AY-1-1313 31 — Priority out
ability to repeat the pulse, just referred to, at an Inhibit out ===t 11 €23 g I
adjustable rate for as long as.the key is depressed. NG — 12 29— Vg
By careful setting of the various controls one can NC . o8 N
. . — —— NC
produce sounds ranging from a xylophone to a banjo - 14 27 b 13 )
being strummed. With the repeat rate set close to the ) ) N
vibrato frequency very weird sounds can be produced! = 6 i
2 —16 25 b— 11
= Frequency 33—t 17 24 fume 10 F;equerllcy
V0|CIng channet i s 23 o - Icn:untrsve
: . inputs ] I
The shaped signals from the sustain stage are then = . | —
fed to the tone forming circuits. We used the absolute 6 20 21 ;
minimum of circuitry here to keep construction ~
i an rovi i
simple but have managed to provide three basic tone Vop © —12V Voo = —27V n—

colours. In electronic terms these are a heavily filtered
square wave which gets close to sinusoidal, a straight
square wave, and a spike waveform. These closely
resemble the tone colours usually referred to as Flute,
Reed and String respectively. The apparently small
choice of tone colours is deceiving. By modifying their
envelopes, they provide a wide range of sounds
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Fig. 2 (above and tap) : Pinout and simplified interconnection diagram

for the three priority latch IC's AY-1-1313. Among other functions,

these circuits ensure that, if two notes are pressed at the same time,
only the higher one will sound.

The picture (below) shows a prototype organ and has been included
solely fo give readers some idea of the work entailed in construction.
The IC's referred to above are hidden from view under the front panel

hood.
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ranging from ecclesiastical to modern plus the instru-
mental effects, some of which have already been
mentioned. The signal is then fed to a pre-amplifier
where its volume is independently controlled prior to
joining with other signals at the power amplifier.

Chord and rhythm generator

The more complex part of the instrument is the
accompaniment section which is built around General
Instrument’s chord and rhythm generator ICs.

As the chord generator concept is relatively new to
the amateur it is worth spending a few paragraphs
describing how this chip works. Its pinning diagram
is shown in Fig. 3. The generator can be used in two
configurations. One requires 36 separate keys to
select the major minor and seventh chords for a
complete octave. The alternative configuration re-

quires 12 contacts to select one of the major chords
and utilises two extra switches to convert the selected -
chord to minor and seventh respectively. The latter
configuration is used to economise on keyboard facili-
ties. This means that not all the input pins of the
package are utilised. The schematic stage shown in
Fig. 4 might be of more help in describing how the
device functions in our configuration.

The twelve notes of the bottom octave from the
tone generators are connected directly to input pins
13 to 24 and a capacitor and resistor are needed to set
the frequency of the internal keyboard multiplexing
oscillator. If the key designated ‘C’ is pressed the
generator switches the respective notes of the bottom
‘octave that go to make up the chord of ‘C Major’ on
to the chord element output lines. ‘C’ would appear
at pin 31 being the root note, ‘E’ at pin 29 as the third
and ‘G’ at pin 28 as the fifth. These three elements

Connected to Vpp in
this application

Chord element

: : Any key outauts
Fig. 3 (below): Pinout details of the ; e n e (UGG
- AY-5-1317A chord generator. ISustal’n lReset I IRoot I3rd |5th I7th (:sze""a““g Bass)
put
35 5 30 31 29 28 32 34 N
13— B
4 14 fmee A¥
Fig. 4 (right) : Simplified interconnec- =
tion diagram of the chord generator. 16 b— G#
This chip operates in conjunction with Vssi , 17— 6
the AY-5-1315 rhythm generalor IC v AY-5—1317A 18 |— F#| Frequency
to produce both chords and walking Lol » oF—F inputs
bass effects. 20— E
Rs| 4 21— D#
— D
Although we intend to publish =12 .
ouyg e intend to publis 4— C
reduced scale artwork for the 3637 38 39 40 3 6 33 27 26 27 7
PCB in the next issue, full size I
etching artwork will be available By
from the editorial address at the
front of the magazine, price 40p. Bz B3
Send a cheque/postal order for e
40p together with a large (at feast Special effect control code
13 x 11} stamped and self- (This application only used
:ddrsssed envelope. Ready-made B2 & By)
oards will be available from the B 8 %
Readers PCB service as usual, B A AN AL
see ad. Minor 7th
" Keyboard Ves sefect select
J are externally mixed together to produce the chord. If
o \_/ the key designated ‘G’ were selected the unit would
Vss — 1 40 == G present the notes ‘G’, ‘B’ and ‘D’ at these outputs
Voo — 2 39 = Cs respectively. If the ‘Minor Select’ key were depressed
Cp = 3 38— C; at the same time as the chord select, the third element
Os¢ =ed 4 37 = Cy at pin 29 would be changed to a note a semitone
Reset =i 5 36 — c, lower. If ‘Tth Select’ were depressed an extra note
Minor select —— & 35 |mm Sustain would be presented at pin 32. This wou_ld be the note
o 5 e a full tone below the root of the chord in question (in
L - < b sol both major and minor keys). When this extra note
R, —1 8 ST B appears it is mixed with the three others producing a
Ry — 9 32 f— 7th output very pleasing chord that is frequently used in music
R, — 10 AY-5-1317A 31 — Root output notation.
Ry =] 11 30 = Any key down The output designated ‘Any Key’ is very important.
Rg —— 12 29 f— 3rd output It is made active whenever a key is pressed. It is
(6 —d13 28 — 5th output therefore used to start the rhythm generator in syn-
O DY o —— chronism with a key depression. In the main block
n s 26 |— B, | Special efrect diagram this link is anotated ‘Rhythm Start’.
o o control inputs Pin 34 is called the ‘Special Effects Multiplex
r;::g::ncx le — BBy Output’. Its effect is not quite so difficult to under-
G =17 24 c” stand as its name implies. For a given chord selection
F* —18 23 = C"| Frequency we can obtain either the root, third, fourth, fifth, sixth
F 19 22 |——p | inputs or seventh element at this output but naturally only
(e —20 21 e ot one of these six options at a time. The option is set
b_y the binary code being fed to the control inputs at
[e168] Vpp = =15V Vgg = OV pins 25, 26 and 27 according to Table 1. If the codes
356
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Fig. § (above and right): The pinout and simplified connection dia-
gram of the AY-5-1315 rhythm generator. Readers should specify
‘pattern 004' when purchasing this IC.

were generated sequentially, it would create an out-
put sequence of the elements comprising the chords.
The chord generator chip divides these elements by
1, 2 or 4 so that they fall at least one octave lower
than the chord outputs, thus producing a bass note.
If the selection were sequenced while a chord was
being held it would have the essentials of a walking
bass.

Table 1

Note Selected -

No change from last
note
Root
Fifth
Third
Seventh
Fourth

Pin27(B1) . Pin 26 (B2) Pin25(B3)
0 ¢ 1]

D S QY
Eo B ™
- L h —n £ it

Sixth

In our application we do not make full use of all
the special effect options—we only use two of the
control inputs (pins 25 and 26). These are coupled
to the rhythm generator which is pre-programmed to
change the code in synchronism with the rhythm
patterns. This gives an alternating bass which is
sounded at the same moment as the bass drum beat.

Vamp

It should now become easier to understand the
details shown in the main block diagram for the
accompaniment section. If one assumes that. the
vamp switch is off, the percussion effect circuits can,
for the moment, be ignored. When an accompaniment
key is pressed the selected chord elements are
presented to the mixer, pass straight through the
envelope shaper and on to the tone forming circuits
producing two voices ‘Flute’ and ‘String’ (Sine and
spike respectively). With none of the rhythm select
switches closed and the rhythm generator chip out-
putting the correct code on the bass select lines,
there will be a continuous note on the bass output
line. This will be the root note of the chord in ques-
tion.

The bass line from the chord generator is fed to
its own envelope shaper and thence to a single tone
colour filter. This provides a filtered square wave
which sounds reasonably mellow and full. Both the
chord and the bass line are mixed before being fed to
a volume control and pre-amplifier.

When the Vamp switch is on, the bass note and
chord are produced in exactly the same way but do
not get through their respective envelope shapers
until these receive trigger pulses from the snare
drum and bass drum outputs of the rhythm generator.
These pulses are short and give a fast attack to the
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accompaniment which is followed by a decay set by
the sustain circuit within the envelope shapers.

Component values are pre-determined to make the
bass note sound like the string of a bass guitar being
plucked. Depending on whether flute, string or both
are selected, the chords will sound as if played on a
piano, banjo or guitar. The bass guitar sounds on the
bass drum beat while the chord is struck in syn-
chronism with the snare drum.

When switched to Vamp mode, the accompaniment
signals will only appear at the output if the rhythm
generator is running; ie if one of the rhythm select
switches is on.

Rhythm

The GI rhythm generator used in this project (Fig5)
is mask programmable so that manufacturers can
design their own rhythm patterns. It is not economic
to do this for small quantity purchasers so we have
settled on one of the standard patterns already being
produced by GI. This gives a reasonable selection of
six beats, as shown on the figure, but a feature of
this circuit is that the rhythms can be mixed by
selecting two or more at the same time. Although the
chip produces five instrument ouiputs (plus the
alternating bass control signals) we are only using
those for bass drum, snare drum and cymbals. These
pulses are fed to noise generator circuits which are
coupled in a mixer before being fed to their own pre-
amplifier. This, again, has its own volume control.

By having separate volume controls on the melody,
accompaniment and drum lines the overall balance
may be adjusted to individual preference. It also
means that the drums can be reduced to zero level
while maintaining operation of the rhythm unit which
keeps the vamp going. One can operate the accom-
paniment and drums section in various modes depend-
ing on the set of the instrument tabs. For example
one can have straight chords with a static root base
note; one can have static chords with an alternating
bass and drums or a complete vamp—aiternating bass
syncopated with the chords and drums.

Next month we shall start on constructional details

and describe the various circuits as we go along,.
If you take delivery of the GI Integrated Circuits
before the next part do not remove them from their
protective packing unless you take steps to prevent
damage from static electricity!
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DESIGN YOUR OWN PROJEGTS

No.l LIGHT TRIGGER

This series describes how to design experimental
projects for yourself. Each month we hope to set
ourselves a reasonably simple problem, produce a
set of specifications to which we want our circuit to
conform, and design an appropriate circuit. We will
give an account of the possibilities we explored and
the thought processes we used to arrive at the final
circuit, together with details of how we calculated
(or guessed!) component values and why we chose
particular component types. Last, but not least, we
will provide an honest report of what happened when
we built our circuit.

One point requires particular emphasis. These are
meant to be one-off projects and the methods used
to design the circuits will, in some cases, be more
casual in approach than they might be if the circuit
were, for instance, being designed for mass-production
or in the form of a kit or completed unit. This is not
because we want to be condescending or that we
think that you might need protecting from some of
the complexities. It is simply because this is the
method of design used by almost all amateurs of
some experience when they are experimenting.

Problem

For the first circuit we decided to tackle the well-
worn problem of producing a device which will turn
on a light when the evening becomes dark enough.
This old favourite often appears under names such
as “electronic candle” or “‘automatic nightlight” or
some similar title. With a bit of luck we will try to
show that designing one of these devices for your
own specific requirements is not as daunting a task

Having arrived at the final design for the Light Trigger the
components can be plugged into an S-Dec to check the
circuit or they may be soldered direct on fo a Blob-Board
as shown in this photograph of the authors' prototype.

358

TOBY BAILEY & BOB WHITAKER

as it might appear at first. Of course designing your
own circuit from scratch is not as easy. as ferreting
out a published design in the back issue of a maga-
zine, but that is not the point.

Specification

So, what exactly are we trying to do? Let’s not be
overly ambitious, and stick to driving an ordinary
torch bulb. The first one we unearthed from the
bottom of a drawer has the markings “6V-60mA” still
barely decipherable on the side. This seems a pretty
reasonable one to use as it doesn’t require a terribly
unusual power supply anyway. We also need some-
thing to sense the light intensity so a light-dependent
resistor (LDR) should be just the job. Bob happened
to have one of dubious origin attached to a piece of
equipment of even more dubious function, from which
it was duly severed.

It seemed that the most sensible way of finding
out the charactertistics of this LDR was to measure
its resistance with a meter. A couple of minutes later
we possessed the facts that when it was so dark that
we could hardly read the meter the resistance was
at least 100kQ and with rather dingy lighting the
value decreased to about 10kQ. We decided fairly
arbitrarily that the circuit should switch somewhere
between these points and that we didn’t particularly
mind where.

Design

It would seem pretty perverse to use anything but
6V for the power supply and, short of using a relay
which would be absurdly expensive for our modest
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requirements, we are going to end up by driving the
bulb directly from a transistor. So, let’s start from
that end and see how we get on. The next gquestion
that needs to be answered is “does the buib go in the
emitter or the collector?” If we put it in the emitter
circuit we shall have to drive the base between about
0-5V and 6V to turn the transistor off and on, where-
as if the bulb is in the collector circuit then a much
smaller voltage swing is required to get the same
effect. As the textbooks more formally put it:
“Emitter-follower and common-emitter amplifiers
have about the same current gain but the latter has
a much higher voltage gain than the former.” ,

So let us accept the extra voltage gain as a bonus,
it’s free and there does not appear to be any obvious
disadvantages associated with our choice of the com-
mon-emitter circuit. We now have a circuit like that
of Fig.1.

' +ov

ov

Fig. 1: The use of NPN transistors in the design was determined more
by the contents of the junkbox than anything else.

You may have noticed that we have tacitly assumed
that we are going to use an NPN transistor. The
reasons for this are by no means deep and not en-
tirely unconnected. Firstly, we both have rather more
of the NPN type than PNP and, secondly, they tend
. to be marginally cheaper. Now we need to decide
which particular transistor to use, especially since a
collector current of 60mA is not small enough to en-
sure that any transistor we try won’t blow up. .The
highest power dissipation in the transistor is. when
the collector is at half the supply voltage, i.e. VcE=
3V. This enables us to calculate the dissipation, given
by Vce x Ic, and we get P=3 x 60=180mW. Now
the allowable dissipation for most common small
transistors (e.g. BC109, 2N3704 etc.) is around 300mW
so we seem to be fairly safe here.
But wait a minute! When a light bulb is just
turned on the resistance of the filament is much
_lower than it is after the filament has had a chance
to heat up. This means that the current and hence
the dissipation will be rather larger at turn-on. We
measured the cold resistance and found that this
meant that the peak collector current would be
about 150mA, giving a dissipation of 450mW for a
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short time. To be on the safe side let us use a BFY51
which can take up to 800mW. Our catalogue tells
us that the minimum gain is 40 but neglects to specify
the current to which this figure refers. Oh! well, let’s
say 30 then. This means that we need 2mA at the
base of our BFY51 to turn on the light. The stage we
have now reached is summarized in Fig.2.

[6T52] +6v
Ic-s0mA:=0ON
OmA = OFF
Jie
. BFY 51
lg=2mA=ON
OmA:= OFF
ov

Fig. 2: Already a BFY51 has been chosen in place of a BC109 type
-—  because of dissipation problems.

At this point it now becomes abundantly clear that
we are going to need another transistor. Since the
minimum resistance of the LDR at which the bulb
must be turned on is 10k} we would need 20V to
pass 2mA through the LDR. So how do we connect
the second transistor? It can be either NPN or PNP
and can be driven from either the emitter or the
collector, giving the four possible circuits shown in
Fig.3.

GT53| =< = +6vV + +6V
Ry
Tr1 : T2
Tr2 ™1
*— OV _ : ov
(a) (b)
®- +6V g +6vV
Ry
Ui e Tr2
T Tr1
R
— OV L ov
(c) (d)

Fig. 3: A second transistor is added but there are four possible ways
in which it couid be used.

Well, (d) is utterly hopeless since it won’t drive the
base of Tr2 any lower than around 0-6V so we can-
not- even guarantee to turn it off, In (¢) Tr2 is not
going to last very long if Trl turns on heavily since
Trl will then supply a large base current to Tr2. We
now have to choose between (a) and (b) both of
which use a NPN Trl. (a) suffers a similar defect to
(c) in that we are going to have to be very careful -
that we do not supply too much base current to Trl
in order to protect Tr2. Also it is conceivable that
when Trl is turned off the leakage current might
be high enough to upset Tr2, especially if the latter
has rather more gain than our conservative estimate.
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Circuit (b) seems to be best and we shall now pro-
ceed, using this one.

Practical Values

The next thing to work out is the value of Rr.
When Trl is turned off there will be about 5-5V
across Rr which then has to supply 2mA to the base
of Tr2 (we are ignoring the leakage of Trl which
should be negligible). For this condition we get
RL = 575 = 2-75kQ so let’s use a 2-2kQ resistor
- to be on the safe side. Having fixed this value we can
now work out that Trl will have to sink a current of
2% = 2-7TmA in order to turn off Tr2. So we want
a nice little low power high gain device for Trl,
something like the ubiquitous BC109 should be
sufficient, Fig.4.

+6V
e
Ig=27pA=0ON
OpA = OFF
ov

Fig. 4: The value of the load resistor for the BC109 has been decided
upon.

The gain of a BC109 is stated as lying in the range
200 to 800. If we assume a value of 100 at worst
we're going to need a base current of up to 27uA to
turn on Trl. Well, we want the BC109 to turn on
when the resistance of the LDR drops to a low
enough value so we are going to have to connect the
LDR from the base up to the positive power supply
line as shown in Fig.5.

+6v

~
60mA=0ON
l OmA=QOFF

Tr2
BFY51

ov

Fig. 5: Safely resistor R2 and the LDR are introduced into the circuit.

Why have we added the extra resistor R2? Well,
the LDR with a resistance of say 1009 is still conduct-
ing 60zA (note that in calculating bias resistance it’s
almost always convenient to ignore the resistance of
the base-emitter junction: more correctly the input
resistance)}. Let’s assume that if the LDR is at 100kQ
then we want to pull the base of Trl down to a 3V to
leave a good safety margin. For this condition R2 has
to have a value of at most (5)—; X100=5-30 so 4-7kQ
seems safe enough. Now if the value of the LDR drops
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to 10k the base voltage will rise to 37510 74 +7 o X6=
1-9V. We had better just check that the 27:A base
current now being drawn by Tr1 does not effect this
too drastically. Well, the current being drawn by the
bias network of the LDR and R2 is over 4001A so the
271A not required by the base is going to make hardly
any difference and we have a good margin of error

with a base voltage of 1-9V.

Moment of truth

Right, now comes the moment of truth when we
have to wire up the components and see if we have
made any drastic mistakes with the design. After a
brief flurry of activity with an S-Dec the circuit was
assembled and it worked first time. Well no, to be
honest it worked second time, we had a resistor in
the wrong hole!

The only problems are that it switches rather
slowly if the change in light intensity is not rela-
tively fast and that it has a tendency to get caught
in a half on/half off state. What can be done about
this state of affairs? The answer is positive feedback
and this will have several beneficial effects. It will
make the switching faster and it will tend to hold
the circuit in the state in which it happens to be.
This means that the circuit will not ‘jitter’ around
the switching point. If it becomes dark enough to
switch on then it has to get considerably lighter
before it will switch off again. This effect is known
as ‘hysteresis’. How can we achieve this desirable
characteristic? Well, the only convenient place from
which to take the feedback seems to be at the col-
lector of Tr2, as shown in Fig.6.

+6v
s: ' § R1
~3 o 2 202k
2
_ BFYS51
BC109
R2
+ ov
Rg
AN

Fig. 6: Positive feedback has been introduced by Rr which improves
the switching characteristics of the circuit.

Is this OK? If the base voltage of Trl rises it will
turn on further, cutting off Tr2 even more. The col-
lector voltage of Tr2 will hence rise which will tend
to cause the base voltage of Trl to rise via the feed-
back resistor. So far, so good then. Oh dear, we shall
have to recalculate the value of R2 again as well as
that of Rr. As is often the case when choosing the
values of two interacting resistors the easiest thing
to do is guess the value of one of them and see how
it goes. How can we go about guessing a reasonable
value for Rr then? Looking at the circuit it is appar-
ent that if Rr has a much lower value than that of
the LDR then the LDR will never be able to change
the state of the circuit. If RF is too large its effects
will be reduced and we won’t get enough hysteresis.
Hence 'we shall choose a value of RF comparable with
that of the LDR, say 100kQ.

Practical Wireless, September 1977
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Now when the collector of Tr2 is at 6V RF must Postscript

not be able to turn on Trl without the aid of the LDR.
Let us aim to try and get the base voltage down to
0-3V, at least. With an LDR resistence of 100k we
have an effective resistance between the base and
the 6V line of 50kQ (100kQ+ 100k in parallel) so

we can calculate R2 to be MO__{_3 X 50 = 2-63kQ,

so let’s say 2-2kQ). We have now got to check that

+6V

ov

Re 100k
W

Fig. 7 : Final circuit with values of all the components.

when the LDR has a value of 10kQ the circuit has
turned off. If Tr2 is on then Rr will effectively be in
parallel with R2 and hence the former may be
ignored as its resistance is fifty times higher. So,
ignoring the base current again, we find that the base

voltage of Trl is 22 6 = 1V so this is plenty
10 + 22
to turn on Trl. We can now draw the final circuit as

in Fig.7.

You will see that a 200 resistor has been added
in series with the LDR. The truth of the matter is
that neither of us noticed until we constructed this
stage that there is the possibility that if the LDR
resistance drops down to the 100Q region (in very
bright light) then we would have about 6mA of base
current in Trl. Whilst little harm is likely to come
to our BC109 because of this it seems wasteful and
the series resistor will protect Trl if one of us
manages to short out the LDR in an aberrant moment.

The circuit now switches cleanly and quickly re-
gardless of the slowness of change of the light in-
tensity and it is impossible to get the output into an
intermediate state.

If you wish, you can build the circuit on a PB
Electronic’s ‘blob board’ such as the ZB1V as shown
in Fig.8 and the photograph.

Practical Wireless, September 1977

Well, we have finished now. You may wonder why
at each stage we took fairly pessimistic values for
the gain of our transistors and chose our resistor
values so as to give something in hand over the value
we actually calculated. The idea is that all this gives
us sufficient in reserve to deal with all the little
things we did not consider such as running the trans-
siistors at voltages and currents different from those
at which the gain is specified, resistor tolerances or
variation of battery voltage.

We hope that it is going to be one of the main
messages of this series. For experimental projects
you can ignore all these minor effects providing that
you design sensibly with “power in reserve”!

Next month’s contribution will deseribe the design
procedure for the circuit of a power supply intended
to operate a cassette recorder in a car.

DON'T MISS
YOUR
FREE

POCKET
MAGNIFIER
IN
NEXT MONTH'S
PW
ON SALE SEPT.2
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ERVIGE FOR READERS

All boards, except SRBP, are glassfibre, drilied and roller-tinned

[ e g S el

To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS

Please supply PCB/s as indicated by t/ICk/S in bex/es I
Issue Project Ref Price P/P l
Dec 75 Sound-To-Light Display DNO0798 1-15+12 O
Dec 75 Disco System, Amp. (2 required) each AMO0421 4-40+22 O
Dec 75 Disco System, Light Modulator AMO0423  3-50+22 | '
Mar 76 CMOS Crystal Calibrator AMO0438  1-19+12 O
Apr76 Wobbulator AMO443  1-08+12 [ I
Apr 76 Auto. Slide Synchroniser AMo441  2-33+15 O
June 76 Dig. Freq. Meter (set of 5) A015 and 4x A004 3:17+15 O
July 76 Transistor Tester A002 3-08+18 O I
July 76 Disco Preamplifier A003 0-65+12 O
Aug 76 Cassette Player Power Supply A001 0-65+12 ] I
Sep 76 Capacitance Meter A009  2:59+14 ™
Oct 76 Digital Car Clock (set) A001/2/3 2-58+12 O
Oct 76 Interwipe DN8JM  0-80+12 [ l
Oct76 Video-Writer (set) D002/3/4/6 A0O7 21-44+-50 O
Oct 76 Hazard Flasher D005  0-76+12 ]
Nov 76 Low Leve!l Battery Indicator A016 0-40-+12 ] l
Nov 76 Electronic Thermostat A017 1:30-+12 |
Nov 76 Cirtest Probe A018  0-48+12 O I
Nov 76 Burglar Alarm A019 0-50+ 12 O
Dec 76 Chromachase A021 5:70+22 4
Jan 77 Oscilloscope Calibrator A023  1-25+12 [ I
Jan 77 Icelert A020 1-45+12 O 1
Jan 77 Polyphon, motor and main boards A025/4 7-90+20 O

- Polyphon, tune disc, blank, SRBP A008* 0:90+15 N l
Feb 77 Transistor Checker A026 1-18+12 O
Mar 77 FM Stereo Touch Tuner D023/4/5 7:50+20 0 I
Apr77 Tug ‘o’ War (set) A029/030 2-88-+12 | ]
Apr 77 Gas/Smoke Sensor Alarm A028 0-65-112 0
May 77 2-Way Intercom D019 1-28+12  [] |
May 77 Protected Battery Charger A027 238+ 12 3 I
May 77 Seekit Metal Locator A031 3-38+12 [}
June 77 Reverberation Amplifier A032 2-38+12 O l
June 77 Versatile AF Generator A033  2-38+12 ]
June 77 Tele-Games D029  3:-22418 O I
July 77 20W IC Amplifier A034 1-38-+12 ]
July 77 Radio 2 Tuner A035 1:68--12 O ,
July 77 Digital Clock Timer A0 328412 [ |
Aug 77 Shoot (Telegames) D035  1:554 15 ol
Aug 77 Atomic Time Receiver D036  2:65+15 J
Aug 77 Morse Code Tutor Cards (SRBP) A037  4-75+15 ] I
Sept 77 Jubilee Electronic Organ A038 19-00+75 n
Sept 77 Electranic Car Voltage Regulator D037  1-25-112 O '
Post and packing is for one board or set of boards. Prices include VAT
Remittances with overseas orders must be sufficient to cover despatch
by sea or air mail as required. I
| enclose Postal Order/Cheque ACCESS welcome, l
NOw e iree e i Send card number only.
for £..ovvvviviininnnnn made payable to READERS PCB SERVICES LTD. I
NAME ... coovvooivsiveeeeesisteseeeeessssessessssesssesssess s st s et s s s et l
ADDRESS ........coovvvviviivieniiieiiecserienerenn A7 T e T A SRS l ]
........ vevervrsn s ceessatvasaerseseresnassssssisssivissnsisnscessse POSE COBR 1revvriviirrieessivarss l

Any correspondence concerning this service must be addressed to READERS
PCB SERVICES and not to the Editorial offices. .
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VOLIAGE REGULATOR

In this age of sophisticated electronics in the car the
traditional method of regulating the supply voltage
by a pair of vibrating contacts with all the associated
pitting, arcing and electrical noise, is, to put it mildly,
outmoded. Therefore, this simple but reliable elec-
tronic regulator was designed.

The ‘chopper’ was originally designed to be a regu-
lator for motorcycles but it can be calibrated for any
DC field and armature, dynamo generating system. A
CMOS integrated circuit was chosen for the heart of
the circuit because of its high immunity to electrical
noise, of which there is a great deal in car systems,
and its ability to operate at a variety of supply vol-
tages, of which there is precious little on a motor-
cycle.

IC Details

Some readers may be unfamiliar with theintegrated
circuit used in this project. It is the RCA CD4007A
described as a ‘dual complementary pair plus in-
verter’ and its internal configuration is shown in
Fig. 1. Basically the device consists of three CMOS
inverters in various stages of dismemberment. Con-
sider the inverter comprising pl and nl. These are,
respectively, a ‘p’ channel and an ‘n’ channel enhance-
ment mode MOSFET. These may be considered as a
resistive bar of ‘p’ or ‘n’ type silicon overlayed with
an insulated metal electrode. The potential on the
electrode (gate), controls the number of holes or
electrons allowed to pass along the bar from source
to drain. Thus, each MOSFET is basically a voltage
controlled resistor with an R4 on of about 5000
and an Ry off  of greater than ten thousand
megohms! Now if pins 13 and 8 are connected to-
gether on the CD4007A and a positive voltage is
applied to pin 6 then the ‘n’ channel MOSFET is in
the ON state and the ‘p’ channel is OFF. Thus, the
output at pins 13 and 8 is the inverse of the input. In
the ‘chopper’ two inverters are formed with the in-
puts at pins 6 and 10. The third ‘p’ channel device is
not used but the ‘n’ channel is used in isolation as a
voltage controlled resistor.

The Circuit

Now we can consider the circuit Fig. 2, of the
‘chopper’ in greater detail. Transistor Trl, diodes D1
and D2, and resistors R1 and R2 form a constant
current source of about 8mA which feeds D7 and C1
to give a regulated voltage of about 4V, which is fed
to the supply pins of the IC. In the final analysis, this
is the reference voltage for the whole system as the

Practical Wireless, September 1977

C.GRAYSON B.Sc

o
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The one control on the Regulator adjusts the voltage while the slide
switch enables the system to be started up if the car battery is flat.

voltage-resistance characteristic of the feedback
MOSFET is not absolute but relative to the substrate
potentials.

The heart of the circuit is a CMOS oscillator with
the halves of its cycle separately set in duration. The
basic CHOS oscillator is shown in Fig 3. If, say, the
output of N2 is high then C:i. becomes charged posi-
tive, consequently the input to N2 is high and its out-
put is Iow, thus C:. is discharged to ground through
Ri.. When the voltage on the input of N1 passes
through its transfer point, the output goes high and

RS
= e
iy U dE

! i g

Fig. 1: Basic circuit of the CD4007 IC used in this project as a ‘chopper’,
363
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as a result the output of N2 goes low charging C.
Now R provides a charging path for Ci until the
transfer point is again passed and the cycle repeats.
For an ideal transfer point of 50% of the supply rails
the time period of each half of the cycle is about
0-TRuCie but this rises to around 1-1RuCi When R«
is included to limit the current. through the input
protection diodes of N1 and to make the frequency
of the oscillator relatively free from supply voltage
variations.

P
P I

[

& Ry Rie

= Cte
[
| ST

Flg. 8: Basic circuit of thé CMOS oscillator, the operation of which Is
described in the text,

In the voltage regulator the oscillator is used to
chop the supply to the field coil of the dynamo.
Obviously, the longer the current is allowed to flow
in the field coil via Darlington pair Tr2, Tr3, then the
higher will be the armature voltage. Accordingly,
the OFF period is set at 1-25ms by C2 charging
through R5 when the output of N1 is high and the
ON period is variable from 350us to Sms depending
on the combination of R4, R6 and the D4, of FETI1.

The action of the circuit is as follows; when the
machine is started up there is no voltage fed back by
potential dividing chain R9, R10 and VR1. Hence,
the R of the FET is almost infinite and the field
coil is energised with a 4:1 mark-space ON waveform
an¢ the armature voltage rises to feed the vehicle
battery, light, etc through power diode D6 (which is
necessary to prevent current feeding back from the
battery into the armature winding). A proportion of
this voltage is fed back to the gate of the ‘n’ channel
FET to lower the total resistance presented to Ci. as

364
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Fig. 2: The complete circuit of the Regulator. It is essentlal that the
transistor Tr3 and Diode D6 are insulated from the metal case wilh
the proper Insulating kil or washers.

* components

FABER: I

#ppron 100 % 70 % 40mm or farger.
'BRDT {connect contacts Jin paratiel).
& L1, 50 turns 28SWGE insulated
dig. decrite tod, PCB from PW."

an ON time discharge path. Thus, the field coil is
excited for a lower proportion of the time and the
voltage tends to fall. The converse is true, and a
state of equilibrium is reached and the voltage is
stabilised irrespective of engine speed or load. If
VR1 is set to tap off less voltage then the regulated
voltage at the anode of the power diode will rise to -
maintain the equilibrium thereby giving a wide range
of control. The inductance of the field and armature
coils combine to integrate the pulsed drive waveform

. to give a smooth output voltage.

Practical Wireless, September 1977
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D6+ve D6-ve

Field coil =~ve

Fig. 4: Foil pattern of the printed circuit board, shown here actual size.

Anyone who has looked at the output of a car
dynamo armature will at\est to the apparent lunacy
of connecting a delicate CMOS input directly to it.
The 'chopper’, however, incorporates a second order
L-C low-pass filter comprising L1, C3 followed by a
first order R-C low pass with R9, C4 to eliminate the
hash from the output. Further protection is afforded
by D8 which prevents any voltage greater than 4V
appearing at the input which would forward bias the
internal protection diodes and damage the integrated
circuit. Finally, D5 protects the driving transistors
from induced high reverse voltages. LP1 is the dash-
board discharge lamp which glows when there is a
reverse voltage across D6, and S1, R8 provides the
facility to start the system up if the battery becomes
very flat or disconnected.

Construction

Good solid construction is of the greatest impor-
tance where the circuit is to be exposed to the hot,
dirty and vibrating environment of the road.

Practical Wireless, September 1977
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Assembly is greatly eased by the use of the PCB
O / O shown in Fig, 4. Coil_ L1 is formed by winding about
IPC MAGAZINES LTD.1977 - 50 turns of 26 SWG insulated wire on a 70mm length
© 3 : of 10mm diameter ferrite rod. The whole assembly
may be conveniently secured to the board with epoxy

resin. After L1, mount the passive components
followed by the semiconductors and finally the in-
tegrated circuit. Care should, of course, be taken in
handling CMOS. The supply pins should be soldered
first with a well-earthed iron followed by the remain-
ing pins. Component layout is shown in Fig. 5.

The board is mounted in a standard 100x70x 40mm
aluminium box. Tr3 and D6 are mounted on the rear
face as shown in Fig. 6, S1 and VR1 are similarly
mounted on the front face. As the power transistor
operates in the switched mode very little power is
dissipated and the aluminium serves more as a con-
venient mounting than a heatsink. The collector of
the transistor is electrically isolated from the earthed
chassis by a mica washer and bushes. The power
diode is similarly mounted through a 10mm hole,
again, under all but the most exceptional of circum-
stances, no heatsink is required. Wiring is quite
straightforward but care should be taken te use
heavy gauge copper wire in the high current section
of the circuit.

Setting Up

. The usual configuration in the electromechanical
regulator situation is for one end of the field coil
and one brush of the armature to be connected to
the chassis while the other ends (usually marked F
and D) go off to the regulator where they are joined
by a resistor of some 3 to 4. Now the earthy end of
the field coil must be disconnected and wired into
the circuit with the other two terminals as shown in
Fig. 2. A little trial and error may be necessary with
the values of R9, R10 and VRI1 to give the correct
range of adjustment and voltage.

As the characteristics of dynamos and CMOS
devices vary so much a greater degree of control
may be required. To achieve this the value of R4
may be increased to 1IMQ while R6 is decreased to
10kQ to give a 10:1 variation in mark-space. With
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Here the PCB has been removed from the-case
to show details of the assembly. A simple U-
‘shaped aluminium cover, not shown here, is -
fitted to the unit to complete the case.

Fig. 6: below left, gives details of the drilling re-
" -'quired in the aluminium case. The hole for the
' .. diode D6, top nght should be drilled to su:t the
'dlode used ;
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the values as shown the range of adjustment is from
10V to 16V on a Lucas type C40-1 generator. For a
6V system reducing R9 to 100k and R10 to 10kQ
should prove to be about right.

When adjustments are complete the unit should
be securely bolted to some convenient earthed part
of the chassis with the leads to the dynamo, ignition
switch and charging lamp taken out through a hole
in the rear of the case and terminated in standard
bullet connectors.

Positive Earth

Finally, it might be added that a positive earth
version of the ‘chopper’ is quite possible and would
merely involve reversing all polarised components
except D3 and D4, together with transposing Trl and
Tr2. A 2N2955 or similar pnp power transistor must
be substituted for Tr3 and finally the track to the
negative supply pin of the integrated circuit must be
broken and the supply voltages transposed.

Now, the voltage feedback to the FET acts on the
Ras in the opposite sense, but the pnp transistors
require the complementary logic level to turn them
ON. Thus the two phase inversions cancel themselves
out and the PCB layout given can still be used. How-
ever, with the advent of more electronics in the car
many readers will probably wish to do as the author
did and take the opportunity of fitting the ‘chopper’
to convert a positive earth system to the more con-
venient negative earth. This consists of removing both
field and armature coils from the chassis and recon-
necting both in the opposite sense, not forgetting to
reverse the connections to the vehlcle battery and
any other polarity sensitive items already fitted.

Practical Wireless, September 1977
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One or two items currently launched
on the electronics market tend to re-
mind us of the advances made in the
field. Solid state relays, for example,
have edged their way up the power-
handling capability curve with almost
monotonous regularity. | see that one
of the very latest to appear (the
GB15000 type) can handle a con-
tinuous current of 40A with a peak
voltage rating of 600V.

Another item is a capacitance
meter. Not much bigger than a small
hand-held calculator it has a universal
socket arrangement for the input(s), a
push-to-read button, and a liquid
crystal readout. To measure the value
of your capacitor, you just poke its
leads into the appropriate socket holes
and press the button. The unit will give
capacitance values from 0-1pF right up
to 0-2 Farads. The meter is auto-
ranging in that a LED illuminates to
show that the reading is in pF, nF, #F
or mF.

Viva la weed

It used to be said that the Chinese
were *‘damned clever”, but the French
seem to be making a bid for this title:
would you believe an electronic
greenhouse?

Heart of this system is a thing called
Firmin which is contained in an area
less than 5 X 5 x 8in. Firmin carefully
measures things like the soil con-
ditions, the ambient light level, evapo-
ration rates etc. It also computes just
how thirsty each plant is and then
supplies it with just the right amount of
water. The system operates from solar
cells as a power source.

Firmin has a calculator and a
memory plus a section associated with
a motor which controls a valve regu-
lating the water flow. It is continually
monitoring and comparing the plants’
requirements with the environment so
it's quite a precise system. It must be
nice for the computer in Firmin to
receive an order from hollyhock
number five, ‘A large water—and
leave the bottle!”

Open sesame!
Popular electronics construction jour-
nals have often published details of

JTLINE

uftrasonic control systems. Those
interested In this area will be pleased
to hear that a German semiconductor
manufacturer is to launch a set of
three ICs which will allow hobbyists to
make an infra red control system;
useful for things like opening and
closing garage doors, TV control,
light dimmers.etc.

The system employs pulse-code
modulation and is initiated by simple
push buttons. Up to 60 (sixty) com-
mand signals are possible from a
hand-held,. battery-operated transmit-
ter. The receiver can be built into a
space about 3 X 3 X fin.

High hopes are held for the infra red
system since it has certain advantages
over its ultrasonic brother. For ex-
ample, in the application of opening
and closing garage doors the ultra-
sonic system could not work efficiently
from a hand heid device inside the car
because the "‘sound’’ waves would not
penetrate the car body etc. The infra
red waves, however, can pass through
glass and the IR system could be
simply pointed through the cars’ front
windscreen.

Piease note: these ICs are not
available as yet.
Powerful FET

The arguments regarding semicon-
ductor devices and valves at UHF still
rages, with the semiconductor people
edging a little closer each year. A new
device just launched is a FET which
can generate 1W at 8GHz with 2 9-2dB
gain. Impressive though this might be

for a gallium-arsenide FET, it does .

have rather a long way to go to com-

pete with the VTS-5753A1. This is a -

travelling wave tube which has a
power gain of 47dB and a peak output
at 3-3GHz of 120kW. | have to smile at
the valve manufacturer who said of the
semiconductor manufacturers of de-
vices at these frequencies, *Ah yes,
they make Watt-nots'"

Video cassette recorders for the home
haven't really taken off as yet in the
UK, probably on account of the cost.
But 1 am pleased to learn of sensible
co-operation between two European
manufacturers. Although individually

A REVIEW OF RECENT DEVELOPMENTS
In general, the author does not have any more
information on products than appears in the article.

developed, a close consultation be-
tween them during development has
resulted in two systems that are
compatible. Both will now record over
two hours of colour TV programmes
without a cassette change. In real
terms this long recording time means*
that an entire football match could be
recorded (or even a full length feature
film) all on one cassette.

A useful (?) feature on one system
is a highly accurate digital clock
which allows its owner to select the
turn-on and turn-off times of the
equipment up to four days ahead of the

. time that recording is required.

Interesting to note that one manu-
facturer claims some 90,000 video
recorders are in use in West Germany,
and over 250,000 in the US.

Good news for computer enthusiasts—
cheaper items are on the way. One of
the newer systems costs only $495 in
the US and consists of a 73-key key-
board, 9in CRT, an 8-bit micropro-
cessor, and 4,096 bhits of random
access memory which operates with
Basic programme language. A built-in
cassette player allows easy entry of
recorded programmes.

Anyone interested in this area of
electronics should drop a line to Mike
Reeve. He is the secretary of the
Amateur Computer Club and you can
reach him at 8 Limes Avenus, North
Finchley, London N12 8QN. Letters
should be written in Basic English!

The write beam

Print-out devices are commonly
offered on the electronics market, but
one just mentioned in Japan seems to
be. something else. It uses a laser
beam to do the “writing" on a photo-
sensitive drum. The letters/characters
are made up to a resolution of ten
“dots” per millimetre. Printout is at
six lines/inch but the twist in the tail is
that this printer will printout 10,000
lines every minute! Perhaps it might
be called "Print Sprint"?

s

Practical Wireless, September 1977

wwWw americanradiohistorv com



www.americanradiohistory.com

by Eric Dowdeswell G4AR

The Torbay ARS let their hair down at their AGM
with no less than eleven complaints on the current
operation of the RSGB. Most are long-standing, such
as too-technical articles in Radcom and nothing for
the newcomer to amateur radio, late and varied post-
ing of Radcom resulting in some readers not being
able to take advantage of the ‘For Sale’ columns. The
alleged delay on book orders etc. surprises me in
view of the success of the new computer system. How-
ever the 1977 President’s Committee may come up
with some answers in due course, although I doubt
it, as the reasons for the complaints are too deep-
seated to admit of a simple solution. But one of TARS
complaints, that the Society’s AGM is always held in
London instead of being allowed to ‘go on tour’,
should not be difficult to solve!

First item this :month must concern Barry Harper
of Wednesbury, West Midlands, who was playing
around with an old radiogram when he picked up a
distress message from an Italian ship in trouble off
Rome. Barry alerted his local police who contacted
the coastguard authorities who passed a message to
Rome. Their coastguards did in fact then locate the
{fishing vessel in distress. Barry’s local press gave him
a write-up but, not unusually, got most of the facts
wrong! Apparently, Barry is going to rebuild the
radiogram and adapt it for SW transmission! And
study for a licence to broadcast! Actually, Barry has
a No. 19 set that he has been playing with, mostly
on 80m, but he’s not too happy with the results on
SSB. :

Brian Harrison in Ore, Hastings continues to find
plenty of daytime activity on 10m including KV4
and 8P6, while 20m turned up an HH which is not
all that common on any band. In Dringhouses, York,
John Hague continues to swot up the code so let’s
hope we shall be getting some interesting CW logs
from you soon, John. Scottish reader John Overton
BRS36909 of Glasgow has been lucky enough to enlist
the help of two local amateurs GM4CNF and GM4EAW
and now sports a BC348 receiver in place of his old
CR100. John plans-to sit the RAE in December and
has not forgotten to keep up with the code. Talking
of the code, I hope that the Morse Tutor in the
August issue of PW proves of interest, especially in
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the clubs, where it would make an interesting project.

_This month sees the start of a series for those in-

terested in studying for the RAE, which, I hope,
includes most of the readers of this column!

John Reynolds, Bridgend, still plays around with
his TRF in lieu of anything better. Being still at
school limits the cash available. Well, John, be
patient, stick to the ‘A’ level studies which are, by
far, the most important item at the moment and
perhaps everything will come right ’ere long.

Changes at the West of Scotland ARS where Tom
Wylie GM4FDM is now the Hon. Sec. Write to him
at 38 Rosedale Avenue, Paisley, if you'd like details
of their summer programme. Another reminder of
the North West Amateur Radio Convention to be
held on 17 and 18 September and organised by the
University of Lancaster ARS. Contact P. L. Jones
c/o Dept of Physics, Univ. of Lancaster, Bailrigg,
Lancaster for details.

Peter Page of Epping, Essex is yet another who
has returned to the bands after a long break. He has
an Eddystone 840 which still worked when the cob-
webs were removed! A dipole for 20m suffices for
the moment but plans are afoot to improve this
situation. John McFadden keeps going in Belfast
finding plenty of South Americans on 15m in the
evenings. John mentioned W7ALD/MM. I normally
refrain from commenting on these maritime mobile
calls since by the time it appears in print the ship
is thousands of miles away somewhere else or in
dock and the operator paid off!

Once a reader of this column gets his/her own
licence I don’t normally expect to hear from him/her
again! Quite understandable, of course, since the
first flush of enthusiasm lasts quite a while and every
spare moment is spent on the air, not writing letters
but QSL’s! So it was good to have a note from

‘Jeremy Hinton who now signs G4EZE (was A8962

and G8LIZ) from Newecastle in Staffs. He used the
GE special prefix during the Jubilee celebrations and
generated a pile-up of Europeans, just for a change.
Nice for the G’s to get in the act at last! Jeremy
uses an FT200 transceiver into a W3DZZ multi-band
trap dipole. He’s getting the knack of working the
DX but sometimes feels he’d like a kW and a multi-
element beam! Then where would the fun be, OM??
It would all be too easy, like working through
repeaters!

Another pair of fellows enjoying the DX by sharing
a KW201 receiver. between them are Paul Pasquet
A9105 and Iain Christie A9201, near Farnham, Surrey.
They have another set, built by G4DPP, kept for the
BC bands. Back on the amateur bands, they’have
amassed 160 countries so far this year. Another
event on which a reminder would not be out of place
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Is the RTTY lecture and demonstration by G3IMFJ
and GZWWF on 16 August by the Wakefield and
District Radio Society at Holmfield House. Ring Bob
Firth GSWWF on Leeds 825519 for details. .

Alan Doherty reports from Portrush, N. Ireland,
that he had little response from his appeal for readers
in his area to contact him with a view to forming a
club. His success with stations in the Pacific has been

mostly over the long path in the mornings. He.

reports poor returns from QSLs sent out but that is
not an unusual situation. Personally speaking, I think
the average listener to the amateur bands is wasting
his time getting QSLs, not to mention the expense.
Much better to spend the time studying for the RAE
and then to get QSLs that represent much more of
an achievement, a two-way QSO!

The Midland ARS is mourning the loss of Bob
Palmer GSPP a past President and long established
member of the club, giving lectures and organising
constructional projects for other members. He was a
great contest man and frequently combined holidays
with a DX-pedition. This, of course, meant a great
interest in ‘mobile rallies which often meant a lot
of hard work for him. After his retirement he was
able to spend even more time on his hobby. I remem-
ber working him myself on many occasions in CW
contests and so I know that the Midland ARS has lost
a fine operator. .

Good news from Paul Barker in Sunderland who
says that he is intending to sit the RAE in December
next. He is one of many studying at home so I sin-
cerely hope that our news course on the RAE, starting
in this issue, will be of some use to him. Paul, you
may remember, is a very keen SSTV type and has
not entirely deserted the DX bands in search of new
countries to log. Just think, Paul, you will soon be
able to answer back! Paul was third in his category
in the 1st. Worldwide SSTV contest but still feels he
did not do as well as he might have done due to
QRM. Paul now has an 18AVT vertical multiband
-aerial which should have gone up by now.

An interesting letter arrived at the last moment
from Harry Leeming G3LLL who tells me that, pro-
videq there is sufficient support, he will once again be
running an RAE course, later in the year. Send your
enquiries to the Principal, The College of Technology
and Design, Feilden Street, Blackburn.

Late News, page 374.

Log extracts

P. Barker:— 20m AP5HQ C6ANO (Bahamas)
KZ5JIM TAIMB VP8SM YB6ACV 20m SSTV DK2ZX
LZIMH OK1KO 0Z3WP WA2PCY YU1CS 9G1IX

A. Doherty:— 20m JY25YJ KA6ML KP6AL KP6BD
(Kingman Reef) KX6BU TU2EF VPS8HZ VRIX
YS1ESH 9M8HG 10m A9XBC PY2HY ZP5SD

P. Pasquet:— 20m PI3BW TT8SM 3D6BE 6WSLZ
15m VP2GAH VP8PC TR8GB 9V1SW

J. Hinton:— worked 20m JY25MB KA6SS

J. MeFadden:— 15m CP5A0 EASLD EP2RI, HI8XBH
HK1ZF KZ5KS LUSMBC PY2FMP PZ1PR VPILL
6Y5GB

C. Page:— 20m CT3BO HR3JJR 6Y5KD

J. Overton:— 20m HC2CG HRI1JAG KH6BTD
KS6FL :

B. Harrison:— 20m HH2MC OY5NS ZDS8RR 15m
HM5HB YN7NI 6W8FZ 10m KV4CI YV5ATX 8P6AJ

J. Hague:— 15m EP2RR JY4JW 9H4F

All reports are SSB unless indicated otherwise.
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MEDIUM WAVE DX
: by Charles Molloy

Broadcasts from the Near East present quite a prob-
lem to the medium waxe DXer. The time zones of
this part of the world are some two to four hours
ahead of GMT which means that many of the medium
wave stations there have already signed off for the
night by the time European QRM starts to clear at
2300. There are a few exceptions. Bagdad is a regular
on 760kHz sandwiched between West Germany on 755
and Switzerland on 764 and it can be heard through-
out the evening. Another is Kuwait on 1345 which
lies between the BBC on 1340 and France on 1349.
Others than can be located in this way are Kerman-
shah, Iran on 895 just below Milan on 899, Ahwaz
Iran on 1390 between European channels 1385 and
1394, Sharjah in the United Arab Emirates on 1575,
between East Germany on 1570 and Norway on 1578.

An alternative is to listen between 0300 and sun-
rise when stations can be heard signing on for the
day but the best time of all for DXing the Near East
is during the month of Ramadan, the ninth month
in the Moslem calendar which starts this year on the
16th August. During this period broadcasting goes
on for most of the night, many stations staying on
the air all night and presenting the listener with the
opportunity of hearing DX that otherwise would be
difficult or impossible to hear. Listen for Basra omn
692; Damman, Saudi Arabia on 885; Antalya, Turkey
on 890; Cairo 4 on 940; Damascus 944; Izmir, Turkey
on 962; Taiz, Yemen on 1000; Istanbul 1016; Teheran
1088; Radio Oman 1240; Radio Afghanistan 1280;
Aleppo, Syria 1313; Kirkuk, Irag on 1360 and Hydera-
bad, Pakistan on 1010kHz. Broadcasts from the North
African coast should be conspicuous during the late
evening. Algeria is on 529, 548, 575 and 980; Tunisia
on 584, 629, 719 and 962, Libya on 674, 827, 1124 and
1250 and Morocco on 593, 611, 701, 827 and 1232. On
the long waves try for Istanbul on 182, Azilal,
Morocco on 209 and Tebessa, Algeria on 251kHz.

“I was wondering if there is any publication avail-

"able listing the addresses of the lower powered US

stations, mainly the 5kW outlets, as I have logged a
few” writes Denis Taylor from Preston in Lancashire.
No need to worry about station addresses in North
America. Use the station call letters and the location
as announced over the air. For example Radio WEAN
Providence, Rhode Island, USA will certainly find this
Skwatter. Denis uses a Realistic DX160 and MW loop
and a few of his latest loggings are La Voz de
Antioquia, Colombia on 750; WEAN on 790; All India
Radio, Rajkot on 1070; Radio Tiempo, Caracas in
Venezuela on 1200; Radio Coro, Venezuela 1210 and
WVOJ Jacksonville, Florida on 1320.

A large souvenir QSL card issued by KDKA Pitts-
burg (1020) mentions that their signal has been
heard at some time or other in every country in the
world and Denis thinks this must confirm world-wide
MW reception as mentioned recently in this column.
Worldwide reception depends both on the location
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of the listener and on the level of local QRM. In

western Europe QRM is the main problem but it is

unlikely, QRM permitting, that Hawaii and parts of
the Pacific will be logged in the UK in other than
freak conditions, as the Great Circle path between
the UK and that part of the world passes over the
north magnetic pole, a region of high absorption of
medium wave signals. .

“Freetown on 1205kHz is quite a good signal here
around 2300, and I have just sent a report to them”
says Roy Patrick whose QTH is in Mackworth near
Derby. This station is the medium wave outlet of
the Sierra Leone Broadcasting Service and it goes
off the air at 2335 daily with a half hour extension
on Saturday. Programming is largely in English. This
station does QSL and the address is simply Radio
Freetown, New England, Freetown, Sierra Leone.

Roy ‘mentions that the long wave Algerian outlet
on 251kHz has been off the air for a few weeks but
is now back in service and transmits the French
programme of RTA. Another item from Roy con-
cerns MEKO 2 which is now testing from a harbour
in Libya, presumably with the permission of the
Libyan Government. It has been heard in Derby on
T73kHz with announcements in English until it goes
off at 2300 (0100 local time).

A letter from Paul Griffith, who lives at St James’,
in Barbados, refers to a MW loop he is constructing.
“l ran into a snag in that I am unable to locate a
500pF tuning capacitor in Barbados and have had to
order one from the UK” says Paul. This problem has
faced some DXers in the UK as well since 500pF
variables do not seem to be in demand, other than
by constructors of a medium wave loop! Twin-gang
capacitors of around 300pF per section are readily
available though and one solution to the problem is

to use a single section of a twin-gang to tune the HF

end of the band and to switch-in the second section
in parallel to cover the LF end. There will be some
overlap but the additional capacitance when both
sections are in use and the vanes closed, will extend
the range by only a few kHz, perhaps to 500kHz
instead of 540kHz.

The maximum value (vanes closed) of the tuning
capacitor is not at all critical. It is the minimum value
(vanes open) that is important as it is this amount
plus the self-capacitance of the loop and wiring that

~will determine the highest frequency at which the
loop will resonate. For this reason it is not a good

idea to use a twin-gang with the two sections in '

parallel to cover the whole band. If the loop cannot
be tuned to a low enough frequency with the vanes
closed then the total capacitance is too low and will
have to be increased by switching in additional
capacitance, This can either be a fixed capacitor or
the second section of a twin-gang variable. There
is ample scope for the experimenter who can use
a twin or triple-gang capacitor from an old radio or
a single gang of lower value than 500pF. One design
of loop seen by the writer used a 365pF variable, a
switch and a 220pF fixed capacitor to cover the band
in two sections, thus getting round the difficulty some
DXeérs experience in constructing a loop that will
cover the entire range from 540kHz to 1600 kHz.

My original article, ‘Medium Wave DXing’, which
dealt with a practical loop aerial, appeared in PW
for April 1970. Back numbers are not available but
Eric Dowdeswell, Asst. Editor, is arranging for re-
prints to be made. Send an SAE to me if you are
interested.
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SHORT WAVE BROADCASTS
by Derek Bell

It is with regret that these paragraphs that I write
are the last. Over the many years, since December
1974, that I compiled the Short Wave News I have
made many friends and, I trust, have helped and
entertained many more. I started writing the column
with the firm intention of serving all aspects of our
hobby from aerials to QSL card collecting. It was
never my intention to be a “Radio Times” section
and I hope that the items of news and information
that were put in helped to broaden my readers’
horizons. Indeed it is to these very readers that I owe
a debt of gratitude since, were it not for their letters,
there would have been no column to write, so if any-
one can employ a redundant typewriter jockey any
offers will be gratefully received!

Having got that out of the way we will pass on to
this month’s letters and start with Roy Patrick from
Derby who passes on the information that Radio
Canada is now airing a short DX show on Sundays
at 2043. Is this a sign that they are at last reinstating
their formerly highly active DX section? Roy also
tells me that Radio Nacional Brazilia is to cease its
international service due to “technical reasons’.

While on Latin Americans, Alan Proctor of Bristol
has sent an interesting letter on the best verifiers
on that continent. He nominates Radio Nacional
Bogota and Radio Guaiba, and says that they replied
in less than three weeks. Alan does say however
that he enclosed two IRCs and, in one case, some
Jubilee stamps. These seemed to attract the atten-
tion of a staff member who sent a personal reply and
Alan is now a firm advocate of the personal touch.

My recent remarks concerning the oldest DXer
prompted a reply from Arthur Leir of Belfast. While
not, let me hasten to add, a candidate for that title,
Arthur has been an addict since 1939 when he started
with an Eddystone 504. He has QSL cards dating
from pre-war which must be something to see. After
a lull Arthur had the urge to re-enter the hobby
and has purchased a VEF204, and asks about the

- various publications on the market. Well, Arthur,

Short Wave Magazine is still extant but personally I
would buy World Radio and TV Handbook from
Argus Books, Station Road, Kings Langley, Herts.

It is one of life’s ironies that DX strikes in the
strangest places. Andrew Brade, aged 13, has an old
domestic Ferguson 391T with a forty-foot long wire
hung on the end. Added to this the cord drive to the
dial has broken and so Andrew has to rely on verbal
IDs but despite this he has two loggings that deserve
a mention, Radio Grenada on 15105 at 2015 and this
month’s star prize for Voice of the Malayan Revolu-
tion on 15790 at 0940 and Andrew logged it for a
week. It is reported in WRTVH as a 120kW from
Hengyang, China, but I have never seen it reported
before.

Recently this column arranged for the delivery of a
number of spare speakers to a group of bedfast
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Gan YOUR
Antenna do all thls

A SMALL SELECTION FROM OUR HUGE FILE
OF TESTIMONIAL LETTERS ON THE JOYSTICK
VARIABLE FREQUENCY ANTENNA (-5-30MHz)

G4D})Y’s COPY LOG shows 68 North Americans
worked in the ARRL W/VE contest.

W6TYP worked WASJPR over hundreds of miles
on 40m. using the JOYSTICK VFA and MICRO-
WATTS “‘equivalent to 1,000,000 MILES PER WATT”’
A WORLD RECORD—we can supply conclusive
evidence!

“] have used Rhombics, 4 x { waves in phase, centre
fad dipoles, etc., but the success | have had with the
V.F.A. has been AMAZING . . . only 20ft high. ..
front of my mobile home, | NEVER RECEIVE LESS
THAN R7 AND MOSTLY R ON CWDX WORKING
.—=Bob Green, SUIKG/G3APH. W.B.E. W.A.C. Phone
& C.W.

W70E U.S.A. Government Electronics Engr. (retd.),
“claims *“VFA 5ft below ground, same as dipole, elevated
15f¢, on “*S’’ point UP on dlpole"

IN USE BY AMATEUR TRANSMITTING AND
SWL STATIONS WORLD-WIDE AND IN
GOVERNMENT COMMUNICATION

SYSTEM “A” £3600

250 w. p.e.p. OR for the SWL.

SYSTEM “J” £42'60

500 w. p.e.p. (improved ‘@’ on receive).

PARTRIDGE SUPER PAGKAGES
COMPLETE RADIO STATIONS FOR ANY LOCATION

Al Packages feature the World Record Joystick Aerial
(System ‘A’), with 8’ feeder, all necessary cables, matching
communication headphones. Deliv. Securicor our risk.
Assembled in seconds! BIG CASH SAVINGS!

PACKAGE NO. l As ahove w:th R.300RX £2| 0.55
PACKAGE No. 2 st m™ormc £193:11
P ACKAGE No. 3 New-~low priced package. £|54'86

The all solid state SMC73 RX with all the Partridge extras.
SAVE £17-28!

RECEIVERS ONLY, inclusive delivery, etc.
R.300 £184-50 FRG7 £162-00 SMC73 £128-81

All prices are correct at time of going to press inclusive
of 124% VAT and carriage.

Just telephone
your card number
‘Phone 0843 62535
(or 62839 after
office hours)

or write for details, send 81p stamp

HR TR,

AW L LELTAONIEL=]

Box 5, Partridge House, Prospect Road, Broadstairs,
CTIO-ILD (Caflers by appointment).

: I Address__.
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Your free start
toarewarding

new hobby:

Heathkit make the
world’s largest range of .

- Includmg amateur
4 radlo test equipment,

1 educational and general
1 interest kits.

Every one of which
% comes to you absolutely
> > i complete-right down

to the labt nut and bolt. .

You'll also get a very easy to understand
instruction manual that takes you step by
step through the assembly.

So, besides making an attractive, useful
piece of equipment,youllalso _ae
have the makings of a %
satisfying, rewarding hobby. |

To find out more, post
the coupon andwelllsend &
you our latest catalogue. | ";‘y
Heath (Gloucester) Ltd.,
Dept. pw-97,  Bristol Rd..
Gloucester, GL2 6EE.
Tel: Glos (0452) 29451

HEATHKIT

BETTER BUILT BECAUSE YOU BUILD I'T YOURSELF

GL2 6EE. Please send me my Heathkit (dtdl()glle

To:Heath (Gloucester) Ltd,,Dept. PW-97, -Gloucester, I
I enclose an 1lp stamp for postage. = ..

Name.,

Postcode

Showrooms at 233 Tottenham Court Road,
London and Bristol Road, Gloucester.
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Prices correct
&8 at 30th June 1977

LYNX ELECTRONICS (LoNDON) LTD

92 BROAD STREET, CHESHAM, BUCKS Tel. (02405) 75154

P, und P, 30p ~ Oversesis 900 - Matching 20p per palr, ACCESS WELCOME
VAT 8% except for lteme * which are 12§% ~ No VAT Overseas,

IMPORTANT NOTICE
PLEASE NOTE ALL SCHOOLS, COLLEGES, UNIVERSITIES AND
AMATEUR RADIO AND ELECTRONICS MAY DEDUCT 10% OFF
PRE-VAT PRICES. THIS OFFER ONLY VALID FOR ORDERS OVER £20,

onic

HI-Fi DISCOUNT CENTRES

DISCOUNT
SPEAKERS

} lmpl or 1801 ax npp.

TI'I"AN 5 ynn
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PV 1A 3A 3A  4A A 8A 10A 16A NEws FLASH i ALL PRICES
(TOB) (ST- (€ (TO (TO (10 (TO  (TO [Lynx will be holding a seminar this aut INC. VAT
upy 108 2200 2900 200) 2200 2g0) (O micropr micr ¢t and . .
’ i . 2 ¥ p # v their applications. There wili be a free ' Prices correct at 18.7.77
R0 03 @50 045 040 088 060 088 144 |fhelr auplicalions. T basd on 280, i
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More details next month, Price
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enthusiasts and it is a pleasant duty to thank Mr,
and Mrs. Owen of Dollgellan who took the trouble to
take these speakers and other components to Bedford.

-J. Hilditch of Nantwich. has sent the basic brass
tacks letter asking “how do I start DXing”? The
answer to this is in two parts. The first is decide
which sort of DXing takes your fancy, Latin American,
North American, Asian, etc. Then, secondly, the thing
to do is to decide which of the technical aspects of
-DXing interests you, aerials, receivers or perhaps it
might be propagation. Having decided we can then
move on to study these. This can be done by getting
hold of a good set of leaflets on your chosen themes.
Many stations offer these, generally free of charge,
or at worst for the cost of return postage or a few
IRCs. The best I know are distributed by Radio
Nederland, PO Box 222, Hilversum, Holland, and are
free. These leaflets will lead you on to thinking and
planning your DX rather than random listening and
hoping to catch that elusive station. After all, a
fisherman who goes for a particular fish arranges his
tackle to suit. It is no good trying for a special station
when the darkness path does not suit or your aerial
is all wrong!

Some DXers concentrate on collecting QSL cards

and in order to do this a knowledge of how to write a
letter in a foreign tongue may help and this perhaps
will lead to a visit to a reference library. So it can be
seen that every aspect of our hobby has a spin-off
into some other activity.

With that I fear that I must close down and thank
you all for your support and to the readers in all the
overseas countries that took the trouble to write, I
wish you good DX and best 73s to you and yours.
Reports on SW BC bands should now bhe sent to
Charles Molloy, see box for details.

by Ron Ham BRS15744

Members of the Brighton And District Radio Society
were sporting their Jubilee callsigns at the. Peace-
haven Carnival on June 6th where they gave the
visitors an insight to amateur radio. Their 2m station,
an FT221 and a 10-element Sky-Beam, installed on
the balcony of the Youth Centre was operated
periodically by Brian Fenwick GESBTC, Nigel Hewitt
GE8JFT and Alan Baker, GESLGQ. The Sky-Beam,
mounted on a 15ft mast above the balcony, had a
mechanical rotator and an electronic beam-heading
indicator. .

Among the stations worked during the afternoon
were FIDZP and a YL operator FICSW. The group
used their own PA system so that ‘visitors could hear
the VHF traffic,c which took on a special interest
when Alan left the station to give a mobile demon-
stration. A specially prepared leaflet about amateur
radio, listing four local clubs, was given to interested
people.

During the early hours of the 4th, GESLGQ took
advantage of a lift and worked PE, ON and F on 2m
SSB and at 0330 he contacted GESDJR the station
installed at Windsor Castle. Alan worked 36 stations
on 2m and the last one was F6DGU/MM operating
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a hand-held set on board the Newhaven Ferry
‘Vilandry’.

The major sporadic-E disturbances of the 1977
season began on May 25 when strong signals from
east-European FM broadcast stations were received
between 65 and 7T3MHz on a dipole feeding my R216
receiver. Similar events, lasting a few hours occurred
on May 27 and periodically each day from June 8 to
15th inc., and each time strong vision pulses ou
Ch.R1 (49-75MHz), warned of the forthcoming event.
The frequency range 40 to 75MHz was open all day
on the 9th reaching a climax around 1800 when I
counted 42 east-European broadcast signals between
65 and 73MHz. However, the most intense distur-
bance so far occurred around 1800 on the 14th when
I heard 46 of these broadcast stations, and for about
an hour the sporadic-E extended it’s influence to 2m
giving G4FUT, G8LIC and G8LZM the opportunity to
work YU, YO, HB, LZ and I0SVS in Rome. Sporadic-E
upset Band II during the evening of the 7th and 8th,
according to Ken Smith BRS20001 Horsham, who
heard several continental FM signals between 95 and
100MHz. Ken’s report was soon followed by a post-
card from “dampest Devon” where John Wilson
G8KIS and Richard Lambley GBLAM were on holiday
with their families. Richard wrote “We were listening
to North Hessary Tor (R4) on my Beolit 600 portable
about 1700GMT when the set started being ‘captured’
by German speaking stations. The whole band was
alive with Austrian, Italian and Yugoslav stations
until 1800 when it went flat again; all at ground level
with a whip aerial and heavy local screening”.

Almost every day from May 26th to June 19th
there was activity on 10m. Nigel Golds BRS36910
West Chiltington, Sussex heard South-American
stations on the 5th in addition to the short skip
signals from Scandinavia to Africa which were pre-
dominant on most days. Like many of us, Nigel looked
first for the International Beacon Project stations
hearing 5B4CY on June 1st and 2nd and strong
signals from DLOIGI for some period every day. Alan
Baker G8LGQ Newhaven, heard the German beacon
around midnight on seveéral occasions and on the 8th
he just heard the Canadian beacon VE3TEN.

To add to the fun, the sun went ‘“active’” on the
4th, Cmdr. Henry Hatfield, Sevenoaks, using his
spectrohelioscope, found a sunspot group in the
northern hemisphere, a bright plage in the southern
hemisphere and a spray of gas on the east limb.
Although overcast skies hampered visual observation,
Robert Mackenzie, Dover, who projects the sun’s
image through his telescope, saw the sunspot group
on the 8th. John Smith, Cranleigh, reported a
marked increase in solar radio noise at 142MHz on
the 5th and G8LGQ heard the “seashore” sound on
both 2m and 10m indicating the wide frequency
coverage of some of the solar bursts.

Both Henry and myself recorded several bursts
and a mild solar noise storm at 136MHz on June
5th, 7th, 8th and 9th and the largest individual burst
occurred on the 9th and lasted for six minutes. I hope
to have reports soon from Kelvin Lake, Edgbaston,
Birmingham, who, with the aid of a friend, has just
completed a corner reflector interferometer, with a
25 wavelength baseline, operating at 143MHz, for
radio astronomy work.

The prevailing high atmospheric pressure, 30-4”
began to fall on June 2nd and 3rd causing a tropo-
opening toward the north; during this period I re-
ceived a 569 signal from GB3SUT 432-890MHz, a
picture from Lichfield on 189MHz, and several con-
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tinental FM stations in Band II with a dipole feeding
the receivers in each case. Another tropo-opening
began during the evening of the 16th and Barry
Ainsworth G8HYN Sompting, Sussex, worked PA(Q’s,
F’s and GU4EON/M on 2m SSB and at 2330 he con-
tacted G8HVY in Weymouth on 70cms. At the same
time, I heard 8 continental FM stations in Band II
and a PAO working FI on 2m. GB3SUT came up at
2130 and was frequently heard in Sussex until the
small hours of the 20th. During the afternoon of the
19th G8LGQ had a contact with G2BAR in Bristol
and at 1816 he worked GW4FPX/P in Gwent. As if
these were not enough to satisfy a VHF man’s ego
for one day, Alan heard a very weak GM pop up from
the noise around 2000 and he stuck on that frequency
until 2315 when, for the first time from his home in
Newhaven, he worked GM6UW/P just north of
Aberdeen, a distance of 560 miles which is not bad
going on 2m!

Owing to the prevailing sporadic-E disturbance to
the 4m band I was unable to make a satisfactory
observation of the June Lyrid meteor shower which
reached it's peak on the 15th. However, the next
event to look out for are the Perseids which reach
their maximum on August 12th. I would also like to
remind you all about the 4m Open Contest on August
13th/14th and the 2m Open Contest on September
3rd/4th and in both events SWLs are welcome to
take part.

Ivan Davies G3IZD took advantage of the good con-
ditions and worked 0Z10Q and ON6AG on 2m SSB,
from Arundel, Sussex during the evening mobile rally
organised by Worthing and District ARC on June 21st.
Among the visitors to the rally was Ernie Hoare
G8BDJ from Brighton who learned recently that he

Repnrts onthe vaﬂous bands are wamma ami sh
be sent direct, by the 15th of the. mom‘h 1o
- AMATEUR BANDS Eric Dowdeswsll G4A
Firs, Leatherhead Road, Ashtead, Surrdy K
. Logs by bands; each in atphabetica! order,
MEDIUM and SW BANDS Charles Molloy G8EU
182 Separs Lane, Southport, PRS 3JG. Repms
- both bands must be kept separate, -
VHF BANDS Ron Ham BRS15744, Faraziay. Emy»
. friars; Storrington, Sussex RH% AME,

was the winner of the 3cm section of the IARU
Region 1 contest held last October. Ernie told me that
he hopes to get going on 24GHz soon.

Thanks again to all of you who send me
reports, I really do look forward to hearing from you
and putting this feature together.

Amateur Bands—continued

You won’t bé able to make the next meeting of
the Wessex AR Group, on 5 August, because it’s too
late! But because it will be a very interesting talk
perhaps G6MB and G4AMW might consider repeat-
ing it, if you ask them nicely! Title is ‘Problems en-
countered in building and operating HF transceivers
using the SL600 IC's. You will be able to make the
following date on 19 August when Power Supply
Units will be discussed followed by a talk on study-
ing for the RAE. Details from Geoff Cole G4EMN,
6 St. Anthonys Road, Bournemouth (Tel: 20027).

Careers and
Hobbies in
Electronics.

Enrol in the BNR & E School and you'il have an entertaining and
fascinating hobby. Stick with it and the opportunities and the big
money await you, if qualified, in every field of Electronics today.
We offer the finest home study training for all subjects in radio,
television, etc., especially for the CITY AND GUILDS EXAMS
(Technicians' Certificates); the Grad. Brit. LE.R. Exam; the
RADIO AMATEUR'S LICENCE; P.M.G. Certificates; the R,T.E.B.
Servicing Certificates; etc. Also courses in Television; Tran-
sistors; Radar; Computers; Servo-mechanisms; Mathematics
and Practical Transistor Radio course with equipment. We have
OVER 20 YEARS’ experience in teaching radio subjects and an
unbroken record of exam successes, We are the only privately run
British home study College specialising in electronics subjects
only. Fuliest details will be gladly sent without any obligation.

Become a
Radio Amateur.

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

Brochure without obligation to: WL 9/
BRITISH NATIONAL RADIO &

ELECTRONICS SCHOOL, i

P.0.BOX 156, JERSEY, CHANNEL ISLANDS. l
¥ name |
J ADDRESS |
| |

S —
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RETURN OF POST MAIL-ORDER SERVICE

R.C.S. 100 watt MIXER/AMPLIFIER
ALL VALVE CHASSIS

Four inputs, Four way miging, master volume, treble and bass
controls, Suits all speakers. This professional quality amplifier
chassig is snitable for all grouDs, disco, P.A., where high quality
power is required. 5 speaker outputs, A/C mains operated. Slave
output, Produced by demand for a quality valve ampiifier. Sand

for detalls.
for detalls,  ving cabinet £14.  Price E8D carr, 2250

ANOTHER R.C.S. BARGAIN !

ELAC 9 + 5in. Hi-FI SPEAKER TYPE 59RM
This famous unit now available, 10 watts, 8 ohm.,

Price £3 . 45 Post 40p

10" ELAC
HI-FI SPEAKER

Large ceramic magnet.
Response: 50-18,000 cps.
Bass resonance b5 cpa.
186 ohm impedance 10

watts, Post40p £4-50

TEAK VENEER HI-FI SPEAKER CABINETS
::Dmi‘;nA”. 80k>< 18 x 1%in. For%Eiltl.

. OF speaker. . o8 "
Hsatrated. 14:50 %
il;oOD]EL “Sni: BO(s)KﬂB'ELF e

r X . or 8in. A 08t
speaker £8 50 21
R.C.8. BOOKSHELF SPEAKERS
Sige 14in. x 8in. X 6in. approx.
%esl:mnn 50 to 14,000 cps. 6 !vam ;mlt.

ohms. o8

pair .30
LOUDSPEAKER CABINET WADDIKG
18in. wide, 20p 1t.

GOODMANS CONE TWEETER

$3in. dism. 18,000 C.P.5,. 25 WATTS 8 Q £3 5 25
8in. Audax 15 watts £4-85.
$in. EMI mid range £5.

BARGAIN 4 CHANKEL TRANSISTOR
MONO MIXER. Add musical highlights
and sound effects to recordings. Will ?

mix Microphone, records, fape and k. O
hu:;r :"é‘h l?{abﬁmnnols into single e
output. 9 vo 3

utrt £6-75 : )
WO CHAKNEL STEREO VERSION OF ABOVE £8:50

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 .95
Push-Puil Ready built with volume, treble and bass
conttols. 18 volt battery operated or Mains Surply £2-95.

THE “INSTANT” BULK TAPE ERASER &
HEAD DEMAGNETISER
Suitable for cassettes, and all sizes of tape
Tl AG; Jnine BOOIASY Post
aflet 8.A.E. 0f
£4-95

yarsr HEATING ELEMENTS

OFFERING 1001 USES for every type of heating and drying
applications in the home, garage, greenhouse, factory (avail-
_ able in manufacturing quantities). Approx, size 104 x 8% x
Aia. Operating voltage 200/250V. a.c. 250 watts approx.
Printed circuit element enclosed in asbestos fitted with con-
Tecting wires. Completely flexible providing safe Black hest.
British-made for nse in photo-copiers and print drying equip-

ment.

Tdesl for home hand and iment Buit for
Heating Pads, Food Warmers, Convector Heaters, ofc. Must
be clamped between two sheets of metal or asbestos, etc., to
make efficient clothes drvers, towel rails—ideal for airing
cupboards. Ideal for anti-frost device for the garage—pre-
venting frozen radiators or acting 8 oil sump heater. Use in
greenhouse for seed raising and plant protection. Invaluable
aid for bird honses, incubators, ete., etc. Can be used in series
tor lower heat. Or in parallel for higher heat applications,

ONLY 40p EACH (FOUR FOR £1-50
ALY POST PAID—Discounts for quantity.

CASSETTE RECORDER MOTOR ONLY. 6 Volt. ‘Will replace
many types. Idea] for models. £1-25.

BLANK ALUMINIUM CHASSIS. 18 s.w.8. 2}in. sides 6 x 4in. 70p;
8 x 6in.90p; 10 x 7in,£1:15;14 x 9in. £1-50. 16 X 8in. £1-45;
12 x 8in. 87p; 18 x 10in. £1°70. All boxes, many sizes in stock.

DE LUXE BSR Hi-FI AUTOCHANGER

Plays 12in. 10in. or 7in. records ,
Aunto or Manual. A high quality
unit backed by BSR reliability
with 12 months guarantee. A.C.
200/250V. Size 13F x 1liin.

Above motor board 3%in. k
Below motor board 2}in. FTA
Wit STEREQ/MONO CARTRIDGE £17-50
Single Player versions £13-50. All Post 750
GARRARD MINICHANGER Size 12 x 8in. £8-95
BSR P18 with Ceramic Cartridge £16-50

RADIO COMPONENT SPECIALISTS

Access & Barclay cards welcome.

Minimum post 30p. Components List 10p.
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BAKER MAJOR 12 £15.00
B m - Post £l
. and tweeter cone together witha BAKER
o i cersmic magnet assembly having a flux
§ density of 14,000 gauss and & total flux
of 145,000 Maxwells, Bass resonance 40
¢/s rated 25 watts, NOTE: 4 or 8 or
16 ohms must be stated.

Modyle kit, 30-17,000 c/s with tweeter,
crossover, baffle and instructions,

Please state 4 or 8 or 9. 00
16 ohms. Post £1:60

T A i ;
BAKER SPEAKERS )
“BIG SOUND”
Robustly constructed 0 stand up to long
periods of electronic power. Az used by

leading groups.
Usetnl response 30-13,000 cps.

Bass resonance 55 ops. £ I 2.00

GROUP “25”
12in, 30 watt
4, 8 or 16 ohms,

GROUP “35” L1
S, £14-00
i : Pest 51

crovr «soiz  £21-00

12in, 60 wati professional
model, 8 ohms or 16 ohms. Post £1-60

With aluminium presence dome.
GROUP “50/15” £2 6‘00

15in, 75 watt
Post £1:60

8 or 16 ohms.
Send for leaflets on Disco, P.A, and Group Gear.

r 90-14,500 c/s, 12in. double cone, wooler | .

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

. Professional amplifier using advanced circuit design, Ideal for
disco, groups, B.A. or musical instruments. 4 inputs 4 way 3
Master ireble, bass and volume controls, 8 speaker output sockets
to auit varions combinations of speakers, 4-8-16 ohm. Slave output.

A/C maing. Guaranteed, Details S.A.E, 150w
SLAVE VERSION £60, £7 .
Latest 50 watt Model £49 00

‘100 WATT DISCO AMPLIFIER CHASSIS

MADE BY JENNINGS MUSICAL INSTRUMENRTS £52
4 speaker outputs, vol., {reble, bass controls +
CAK BE USED A8 100 WATT SLAVE Carr. £1

B.S.R. SINGLE PLAYER DECK

8 speed. Plays all size records,
Stereo Cartridge. Cueing device,
Ideal Disco Deck.

£13:50 rpost e

DRILL SPEED CONTROLLER/LIGHT DIMMER KIT. Easy fo

build kit. Will control up to 500 watts AC mains.
Post 35p

STEREO PRE-AMP KIT. All parts to build this pre-amp. 3inputs
Yor high medium ot low gain per channel, with volume control
and P.C. Board. Can be ganged to make multi-way £295
stereo mixers. Post 35p

P.W. SOUND TO LIGHT DISPLAY
Complete kit of psris with R.C.8. printed cirenit. Three
channels. 600 to 1,000 waits each. B
&’bli::?:xo&ams :{mehoal Wireless. _ Price £ I 4 . 00

8 inch PHILIPS LOUDSPEAKER
4 ohm, 4 watt ceramic magnet. £ |.95
feneral purpose replacement unit.

MAINS TRANSFORMERS %3

6 VOLT i AMP, £1.00 3 AMP. §1-40 -

VOLT 300 MA, £1-00 750 MA. $180
30 VOLT 5 AMP, AND 34 VOLT 2 AMP. C.T, £3:45
20 VOLT 1 AMP. £2-00 3 AMP, £2:20 20-0-20 VOLT 1 AMP. £2:95
30 VOLT 13 AMP, £250 40 VOLT 2 AMP, £2-95 0-20-40-80
VOLT 1 AMP. £3:50 2x18 VOLT 6 AMP, £11.

PERIOD LOUDSPEAKER CABINETS

Two styles available, Regency and Queen Anne, Size approximately
34 x 19 x 18in. Then cabinets are stightly soiled and are priced
from 210 each. Callers only.

R.C.S.
BOOKSHELF
SPEAKERS

13 x 10 x 6in.
50 to 14,000 cps.
8 watia rms, 8 ohms

£16 pair rosts130

Cash price includes VAT.

wwWw americanradiohistorv com

BAKER DISCO SPEAKERS
HIGH QUALITY—BRITISH MADE
2 x 12" CABINETS
%02 Disco or PA all fitted with carrying bandles and cornors, Black
vynide covered. Other cabinets in stock. SAR tor )
50 : ; '
WATT
R.M.S.
£52

Carr. 83

70
WATT
R.M.S.

£56

Carr. £3

100
WATT
R.M.S.

£69

Carr. 24

Ix 15 + Ix 127 100 WATT CABINET
Size 36" x 24" x 15" £75:00.  Carr. £5
Ideal for Disco, Organ or PA work.

High quality. Full range.

“SUPERB HI-FI”’

12in 25 watts

A high quality loudspeaker, its
ble low cone
ensures clear reproduction of the
deepest bass. Fitted with a apecial
copper drive s&nd conventric
tweeter cone resulting in full
range reproduction with remark-
able efiiciency in the wupper

register.

Bass Resonance 25cps
Flux Density 16,500 gauss
Uastul response 20-17,000cps

8 or 16 ohms models.
£22 . 0 Post
£1-80

“AUDITORIUM”
12in. 35 watts

A tuil range repll‘odncer for high
o1

power, r Hi-Fi and
Discotheques. Electric = Guitars,
public address, mulii-speaker
systems, electric organs.

Basg Resonance 8lcrs
Flux Density 15,000 gauss
Useful response 25-18,000cps

8 or 18 ohms models.
£2 I .00 Post
£1-60

“AUDITORIUM”
{5in. 45 watts

A high wattage loudspeaker of
exceptional quality with a level
response to above 8,000 cps. Ideal
for Public Address, Discotheques,
Electronic instruments and the
home Hi-Fi,

Bass Resonance 35crs
Flux Density 15,000 gauss
Useln] response 20-14,000cps

8orls ohms models.
£26-00 :
21-60

Loudspeaker Cabinet Wadding 18in wide, 20p per 1.

Hi-Fi Enclosure Manual containing Plans, designs, crossover
data and cubic tables, 88p.

E.M.L. 13} x 8in
SPEAKER SALE!

I%l‘gl m&“:f or sdom?ov“ : £7'95

As illustrated. Post 45p
I5W model £10-50
8 ohms. Post 65p
20W model £11.50
4 or 8 or 15 ohms. - Post 65p

337 WHITEHORSE ROAD, CROYDON

Open 9=6 Wed. 9= Sat. 95 (Closed for lunch 1.15=-2.38)

Rail Selhurst. Tel. 01-684 1665

7R
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Newest,
neatest system ever
devised for storing small
parts and c°mponenu. :
resistors, diodas, tr s, ete, Rigid
ﬁlucic units mterlock together in vertical and

orlzontal combinations. Transparent plastic
drawers have label slots. ID and 2D have space
dividers. Build up any size cabinet for wall, bench
or table top.

AS SUPPLIED TO POST OFFICE,
INDUSTRY & GOVERNMENT DEPTS.

SINGLE UNITS (ID) (5 ins x 24ins x
2}ins). £2-90 DOZEN
DOUBLE UNITS (ZD) (5ins x 4¥ins x
2}ins) £4-90 DOZEN
TREBLE (3R) £4 90 for 8.
DOUBLE TREBLE 2 drawers, in one
outer case (6D2), £7-25 for 8.
EXTRA LARGE SIZE (6D{)7£6-25 for 8.
PLUS QUANTITY DISCOUNTS!
Orders over £20, less S?.
Orders over £60, less ;A.
PACKING/POSTAGE/CARRIAGE: Add 75p
to all orders under £10. Orders £10 and
over, please add 109%; carriage.
QUOTATIONS FOR LARGER QUANTITIES
Plexse »dd 8% V.A.T. to total remittance
All prices correct at time of going to press

FLAIRLINE SUPPLIES
{Dept. PWY9)
124 Cricklewood Broadway, London, NW2
Tel. 01450 4844

H.A.C. SHORT;YAVE

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave

Equipment of quality, “H.A.C.”” were the
Original ‘suppliers of Shoft-Wave Receiver Kits
for the amateur constructor. Speclnl offer ARS8
valves—70p each.

1977 “DX"” RECEIVER :
-{Som%lete kit—Price £7-20 (incl. p. & p. and

Customer writes: ““I think the performance is
astonishing for such an inexpenslve and fool-
proof kit. I would
this kit to anyone, however inexverienced. as
an antidote to TV-xtis, and as an entry into a
fascinating hobb!

This kit is ready to ‘assemble and contaips all
genuine short-wave components. drill
chassis, valve, ies and

Full range of other S.W. Kits, includins the
famoug mode! “K plus" (ilustrated above).
All orders despatched within 7 days. Send now
for free descriptive catalogue of kits and
components.

Send stamped envelope for details.
“H.A.C.” SHORT-WAVE PRODUCTS

P.O. Box No, 1§, 10 Windmill Lane
Lewes Road, East Grinstead, Sussex
RH 9 3SN ;

reaily thin six function LCD with four-year calendar and
mineral plass tha
%oof and duat@roox

TEXAS
8RS9 (Mag. Card prog, 860 proq steps/100 mem) szoo 98
g;se 480 prog steps./80 mem £79-92
PC100A
SR51-11 (3 memories stats.
8.A. E for price of SR57.

c l
NOo (Navlpator)

CASIO
’F__X110 8+2, lclonﬂﬂclfracﬂon

£17-92
ame functlonl as FX19 £14:95
FX201p @ £49-80, FX202p @ :m 70. PROFX1 @ £124
cQt lock Calculator Sto|

HEWLET
g% (New LCD C|ock Calculator, Stopwatch

AC Adaptor £3-00
Full set Prooram L|brary only £4-85
ﬁ‘l“!lcalc%lator prlcesv 0. tor KRAMER & co

9 o_gtobor Fllco, Holden Hlll'ﬁoad , London NW41EJ

%

6 FUNCTION
LCD AND

STOPWATCH
ONLY

£3394
inc VAT
and P&P

4-6mm thlck and 28mm diameter modules. At last a

's water resistant to 150t, shock-
Anti-magnetic, S.AE

s prog, 20 memorle:, 224 steps, £179- u
rint Cradla for Tl prog. ¢
nglneerlnn notation 8. A E.

(8+2, keg og 10 memorles) £38'4¢
1 ¢ img ‘M88 (Maths) £69-64
4190R {80 functions, 10+2] £30-38

ARD-—all at n dlscount 5.A.E.
£34-90
Calcula(orlsmpwatch) £24-90

NEW FROM SINGLAIR
A 36 Step 44
Programmable 7?23351»
Soientific pap
Fuil algebraic functions 1 x, I/x,
x/3, stn. cos. tan. arc. rads/degrees

inv and exp.

PLUS 36 STEPS OF PROGRAM-
NG \MB E ccONDIGTIONAL

slex: 888 ER. Tel: 01.203 2473
rite to ubove ior appointment SAE for date sheets.
xport enquiries welcome.

www americanradiohistorv com
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DOMCAGMBEALE

[,

44in x 3}in METER. 30:A,
50uA or 100uA, £4:78, P, & P. 19p,

42 x 42mm METERS

fmA, {0mA, 100mA, 500mA, .

£2:92, lip P& P,

60 % 45mm METERS

504A, 100uA, 500uA and ImA
VU METER' €4-13, 13 P. & P.

. EDGEWISE METERS
l9,&\mnn:34mm, imA £3-40, {9p

. .

MICROPHONES FOR
TAPE RECORDERS

DM228R 200 ohm with 35 &
2'5mm Juck Plugs £1:30
DM229R 50K with 3+5 & 2*5mm
Jack Plugs £1-60

DM18D 200 ohm with 5 & 3 pin
DIN plug £1-75

Postage on above microphonaes
tlp.

CARDIOID
DYNAMIC
MICROPHONES
Model UD-i30. Fre-
quency response 50—
15,000¢/s. Impedance
- Dual 50K and 600 ohms,
£7-55. P, & P. 35p.

MULTI-
METER
Model ITI-2
20,000 ohm/
volt, £10:05.
P.&P. 33p.
TRANSFORMERS
Primary 240V
&-0-6V 100mA £0-75
9-0-9V 75mA £0-75
12-0-12V S50mA £0-85
12-0~12V  100mA £1-05
Post on above transformers 30p.
9-0-9V 1A £1-80
12-0-12V 1A £2-15
15-0-15v 1A £2-36
30-0-30V 1A £3-10
6-3Y A £1-80
6-0-6Y itA £2-20

Post on above transformers 45p.

All above prices include V.A.T, LARGE S.A.E. for NEW LIST

e

pecial prices for q ity q d on req

M. DZIUBAS
158 Bradshawgate * Boiton * Lancs. BL2 IBA

When you make your own
PCPB’s, you need Seno

Etch-RHesist
Transfer

component

supplier or

direct.

Send in the coupon below
for detaiis of the Seno/33
range of aids to PCB preparation

’--——_———-— .

Decon Laboratories Ltd. Freepost, Portsiade,
Brighton BN4 1EQ (no stamp needed)

Name:

——~

Address

o

o v

Phone 0273-414371
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Detecknowledgey

Detecknowledgey - the survey of metal locator theory
and principles of operation. £1 post paid.

Bionic Ferret 4000 - the VCO systam detactor with
Fe/NonFae discrimination, metey, loudspeaker, low
powaer drain and high sensitivity. Price now reduced
due to volume of demand to £34,26 {inc PP & VAT)

More details in catalogue - demoqstrstions available

TOKO MFL455 Sideband Mechanical Filter:
8SB filter with 2.1kHz 6dB BW. By popular demand,
we now offer this superbly smooth sideband filter -
designed for receiver or generator applications. With
input/output matching transformers: only £8.95.
Convert our EF5801 to an ultra hi-gain 2m converter:
Crystal locked oscillator - details SAE please .

Radio Control and Short Wave Coils

Ambit is pleased to announce the addition of sets of
specially designed TOKO coils for applications in
model radio control and shortwave receivers, to our
unique range of coils and filters.
7E High stability IFs for 455-470kHz, 1st, 2nd and 3rd
IFs in three basic impedance ranges. 33p each unit
or 75p per set of three. Full details in catalogue,
7KN High stability RF coils for 27MHz band. Spiral wound
units with tap and secondary windings. 33p each,
10K Coils for short wave, new leaflet available, or see
catalogue. ’

New modular Elektrick Wireless

7122 -A three stage tuned superhet AM radio module, with
80dB AGC, varicap tuning, ceramic IF filter, meter output.
For LW, MW, and now short wave - with the correct coil

pack. Not band switched, but using a separate module for
each desired band. Better than 10uV sensitivity, and a new
easy DIY approach to radio building. SAE for full info,

Each module (inc. varicaps and coil pack) £9.00 -kit.

91198 -A three stage tuned AM/NBFM receiver module,
being a refined version of above, with mechanical IF, MOSFET
RF, NBFM discriminator (for afc), audio notch filter, separate
oscillator, provision for ‘pi’ network input atu (with varicaps).
Again, not bandswitchable, so as to optimize each module

for its specific tuning range. Kit £15.75 each.

g

Components as proviously advertized, including
CA3089 1.94 EF5800 6cct tunerhead FM 14,00

MC1310 2.2¢ cop 17 4%_
TBA120 0.75 cl varicap tunerhead 7,

TBA120S 1.00 7030 linear phase |F system 10.95
UA753 1.80 91196 top spec decoder 12,99

HAl1137 2.20 92310 1310 decoder & filter 6.95
-HAl196 3,75 91197 varicap MW/LW tuner 11.35
uA720 1.40 7252 LARSHOLT FM tunerset for
TBA651 1.81 mono with mosfet head 26.50
HA1197 1.40 7253 FET sterso tunerset 26.50

£m3s8l 1.81 FAMOUS TOKO COILS/FILTERS
LM3900* 0,75 10mm IFTs 15t, 2nd or 3rd for
2,99 455-470kHz 30p
0 10mm IFTs for FM and datectors
TBAB10S 1.09 such as CA3089E p
1CL.8038C4.50 .7mm {FTs for.radio controt  33p
NE5618* 3,50 CFU series ceramic 470kHz  60p
'NE566V*2.50 CFT series ceramic 455/470 55p
NE567* 2.50 MFHT series mechanical 455 1.95
A 0.80 MFHK serles mechanical tliters for
MEM616%0.57 455kHz now stocked o
. MEM680%0.75 CFSE/SFE10.7 FM ceramics 0.50
BBR3132 FM linear phase 2.2%
MV AM serie BLR3107N stereo 19/38kHz 1.90
2 .35 SFDA455 and SFD470 0.75
115 0.95 F OMA TV SIF 0.80
125 0.90 comprehensive choke range
‘BB104 0.45  IuH to 100mH see list in catalogus

We would like to say more, but space has run out. Please
remember p&p (25p) and VAT (12%% except where *)
The catalogue has much new info since April. The new
sheets will be sent on receipt of an A4 SAE. Or 40p for

- the complete catalogue and information package. SAE
with ALL enquiries please. Callers welcome.

AMBIT INTERNATIONAL wireless specialists

37 High Street, Brentwood, Essex. CM14 4RH
telephone (0277) 216029
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317


www.americanradiohistory.com

SUPER TOUCH—SENSITIVE PIANO

We have shown our special brand of skill and ‘expertise in
designing this piano, featuring:—

Wide range of touch-sensitive response ESU design. Free
from breakthrough noise,

Choice of keyboard C-C or F-F.

Two models are available. Model TS50 is a touch-sensitive
piaho only. Model TS53 has extra effects of Honky—tonk
Harpsichord with fast and slow tremolo.

KIT SECTION PRICE LIST ]

ESU5 -+ § Keyer Units £11-95 each, b required.

ESU5 + 6 Keyer Unit £13-95, 1 required.

Power Supply £8°50

Keyboard and Switches £33-00 :
Toneforming, Headphone and Voitage Regulator £14-50
Loud and Soft Pedal £7-95

Master Tone Generator £15-00

Tremolo Unit £3-75

Cabinet switches, etc, £32-50

SPECIAL OFFER

. We will pay VAT and carriage- on all orders received up to
31st October.

Can you afford £750 for an electronic piano? if the answer is
NO why not visit our showroom and try our electronic pianos,
discuss the technicallties in detail without obiigation.

WE GUARANTEE TO SAVE YOU MONEY, IT IS SIMPLE
ONCE YOU KNOW HOW.

Component shop: 40a Dalston Lahe, Dalston dJunction,
© E8 2AZ. Tel. 01-249 5624.

Parts for organ builders

4-Octave C-C keyboard : £26-00
5-Octave C-C keyboard £28-00
5-Octave F-F keyboard . £28-95
13 note pedal board £25-00
25 note pedal board . £55-00

" 32 note pedal board : £115-00
stop switches . 5p
Tone Generator Unifs )
GD500/5 with 73 outputs £39-95 .
GD500/6 with 85 outputs - ) £48-50
GD500/7 with 96 outputs . £52-50
Diode Gate Sustain and Dlstr/butlon Units
4-Octave with 3 pitches £32-00
4-Octave with 4 pitches £38-00
5-Octave with 3 pitches £33-00
5-Octave with 5 pitches £60:00
5-Octave with 6 pitches £65-00

4-Octave with 9 pitches
5-Octave with 9 pltches

Toneforming Units

3 pitches with 10 voices
4 pitches with 10 voices
4 pitches with 15 voices
5 pitches with 10 voices
6 pitches with 19 voices
9 pitches with 10 voices

Rotating Speaker Units

SRERRE £8
£58488 28

Bass unit £68-00
Mid Range £75-60-
Hi-Fi Horn' £89-00

Other useful components in stock for organ work.
Send 50p plus 20p p. & p. for the new monthly magazine
‘Electronic Organ Review’.

L)

ELECTRONIC MUSICAL
INSTRUMENTS

12 Bret! Road, Hackney,
London, E8 1JP. 01-986 8455/
01-986 5063

FREE WITH _
SEPTEMBERS
PRACTICAL.

| ELECT ROI\HCS

Britain's best-selling 64-page electronic kit and component -
catalogue frorm Doram with new products, new ideas!

Extra copies of catalogue available (send 20p to cover
postand packing) from Doram Electronics Ltd PO Box TRS,

Wellington Road Estate, 1 1

Wellington Bridge, Leeds
LS12 2UF. Tel 34222
" BARGAIN PARCELS SAVE POUNDS
Hugequanmlesol tect ts mustbe ¢l g spacer d. 1000's of

(STD code 0532).
rs, efc, and ex equipment Panels. etc, Covered with

valuahle components. No time to sort, so must sell by weight. 7ib £3:95, 141b £6-80,
28lb £10-90, 561b £15:75, 112ib £21- 59, Inc. P & P.

BARGAIN PACKS

500 Mixed Resistors 4 & % waﬂ . £1 11b Ferric Chioride £ -

100 Mixed Diodes, IN4145 &1 5lb Ferric Chloride £4
100 Mixed Diodes lncludlng Zener
and Power Typ g3 12ZTX212 Gen. Purp. PNP £1
100 New and Markad Slgnal 1 Dalo Pen, etch resist. p .
;Eulstgrl Inc. ZTX212, BC148, 40 OA91/95 type Glass Diodes £

4 Aluminium Boxes 128 X 44 x
fr?g "&’:’1;{!‘" Mga'!éed TT[axr"l’glstors 38mm. Ideal for Signal injectors
BFYS50, soim £ et

Add 30p P & P on al! above items. Over £1¢ P & P FREE

DELUXE FIBRE GLASS BOARD P.C. KITS

INC. 150 sq In COpper Clad F/G Board, 1ib Ferric Chioride, A Dalo Pen, Ahmlve
Cleaner, 2 Mini Drill Bits, Etch Tray and Instructions, Only £5-30 Inc, P & P. Send
cheque or P.O. with order to:

SENTINEL SUPPLY, 20A Waddon Road, Croydon, Surrey.

378

TAPE HEADS

I'I'IHNHI-I'I'H

| THE MOROLITH ELECTROMICES LTD
= orvasds [Dresadoer
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NEW MAZDA VALVES

All individually boxed, trade discounts to bonafide
companles. Prices on applcation.

DM70  OFF | EF83 OFF | PCC35 OFF | PLsas 1-32 | 30C17 120
Dysy 9.6 | EFsx 068 | PCCSs OFF | EL3S 218 sty
Dysez ¢ EF86 130 CCso 108 180 PCE8081 28
EB9 072 | EFeg OFF | PCCise 0-88 | PYs3 068 | 30Fs/Fs1s
EBEN OFF | BN 33 | Poras vo | Pves  OUR | sery
Eg;g:;. c:r.r EE&E 2& cc:m 2 :;ggn orE Pc&eooru
Eoie o4 | ELS3 034 | PERE 197 | ysooa 46 | SoE% 1%
ECe8 08 | guoo oOFF | PCF80! 1-02 | PYBOO 072 | Sopiqs 4.9
EGo o | OTs | PCraoz o72 | pyast eva | $0ftHocl
ECo2  OFF | frss  Qff | PCFaos OFF | Use 194 e
ECC31 08¢ | pFra; o.7¢ | PCH200 OFF | U191  OFF | an4/pCESD0
ECGee 088 | g5y  7.gq | PCLEZ o0-6k | Uls3  OFF "
ECCBS 088 | Fro8 4.g0 | PCLES 082 | UBCE1 OFF | gq14p .
gcCas f.o0 | B 338 | bcres o7 | Usrse OfF | SRR o
ECCBS 092 | gEyel .y | PCLES 145 | UCCBS 190 [ .0 J0g
ECCEE 008 | pyoony g9 | EGLES €88 | UCHST 214 3

ECCiee OFF | EVEN/ST 888 '} pCleoy/ uc 63, | %P4 em
ECFa0 o-g 14 S 4 850 ‘@ | UCLe3 OFF | 30P4MR OFF
ECFe2 o i oo | Pomo 380 um © 100 | sop1e

CF8s OFF PFL200 OFF 0% | 0P 092
ECH31 1-00 | Gy201 1-32 1 Pi3g R u/so 30PLY/

CHS3 OFF | GZ84 1-24 | pLgi ‘00 ECCBMOFE PaLB0! 1-32
ECHe4 1-68 | OC 080 | PLEIA 100 | SFRI/EFI2 30PLI3

CLa0 0.8 | PCs8  1-08 | Ppisp FE PCL!IOM-“
ECisz 072 | PCBS 1.0 | PLES 284 | 30CYPCFE0

ECLSS OFF | PCo7 o088 | Plad o84 o 30PL14/
ECLB6 0-88 | PC900 092 | PLBOD 096 | 30CI5 PCLES 1-68
EFg0 068 | PCCa4 068 | PLSO4 0-08 PCF8001:26 | 30PLIS 1-d44

MULLARD PRICES AVAILABLE ON REQUEST

NEW VALVES

Individually boxed and guaranteed but of
European or other origin at greatly reduced
prices. Quotations for any valve not listed.

AZI 150 | EF86 Mullard PCCB4 045 | UCLE2 050 | 645G 0%
AZ31 110 2:04 | PCCss 065 | UCL33 120 | 646 035
CBL31 1-50 | EF89  0-60 Ces 305 | ULal 075 | 6476  0-60
CiL3s 200 | EF1 065 | PCC189 065 | UFB3 050 | 67M_ 0'T5
Cyst 100 | EFO2 075 | PCF80 072 | UL&t 100 | 6KEGT 0-75
DAF91  0-40 Fos  0-3p | PCF&2 050 | ULs4 080 | 6K76 035
B 18 pEocin)oem D% b bnoaw B3

d 93 .28 2 : ;
DFs1 40 | EF133 50 | PCFso2 072 | VR105/30 0-40 | 6K8M - 75
DFgs ‘00 | EF184 .50 | PCF805 9-28 | VR150/30 0-45 gtggc %0
DKg1 085 | Fi3p -5 | PCFsos 0-80 | 1RS 053 | SLOGC 178
DKS2 ~ 1-28 | ELs3  3-50 | PCFa03 1-28 | 1S5 0-49 egm 5
pKsE 110 4 o085 | PC 050 | 114 048 | PSIIGT 0.5
DL 075 | Elsacpsio. | PCLsa 092 | S84 ¢ SSNTGT 035
DLad 120 ACK 1-00 | PCLB4 030 | 3vd 100 | o257 T
DY® 198 75 | BCLES  0-80 | BREGY O 8USG  2:00
DY8s 45 | EL37 .60 | PCL8s 0-66 e 19 V6G  O-BS
DYs? 48 | EL# -25 | PCL8OS/85 fuses 198 | GveeT 0.6
802 068 | EL42 75 0-30 GT 085 | o%4 a5
EABCs0 040 | pigs 0.35 | BDSMO 300 ) sZ4A 10 | ope g5
EAF42 1.25 | EL5  0-80 0 e 10| exseT o5
B91 3 | EMBO  qe | Pl 092 0ROLZ M | 7B -8
EBCH 1B | Ewer 100 | EUB) O3 030 | 787 -0
EBCS1 .10 EM84 1-00 PLS3 0-55 | 6AK5 UK3-34 7c5 g
EBEod o | e 1 | Pim ow | sAMs 3w | T 1

BF83 125 | gv51 9.5 N O RT :
e e | R iR ) pem o) Mo usd | iR
ECcer o045 | E240 1'% | PLaoz 180 | SASTGRCA | jpATs 045
CCaz 045 E P 8 " 12AT7  0-43

; EZ80 3 | Bve 15 | eATe 085 :
ECC83 045 | poof » 81 2| GAle o8 | 12AU8 o0
cC84 930 | Gvsor 132 | PYR2 D48 | gBAs g5 | J2AUT 04
ECCe am | ez 075 | bysg o83 E6 065 | joBAG 050
ECCHS 4 X8 | Gzaz 015 | pysooa 136 | SBHE 12 | 35E0  oe
o60 | GZ34 128 | pysijate 072 BJ6 =~ 0-80 0CT -45
EcHas 200 | HN30O. 280 | oy gop | BEATA 18 | Socis 120
Ecres 443 | KTet  3sa. | (00 G35 ) SBRE 40| sci7 1m0
oHe 1% | Ktes a0 . ® | 30cis 12

1 U2s 116 | 6BW6 375

ECHg3 0-35 | KIS(7CH260 | 16 5 | S0ES -00

: 26 116 | 6BWT 1. :
CL30 -0-60 8 475 | Giet 085 | gCa 0.4 | OFL1 100
. KTWe1 1-78 ) 30FL2  1-00
ECisz o055 | KTWO1 178 | yapcao 0-50 | 6CDeGARCA | 30ELZ, 192
CL83  1:50 UAF&2 075 or GE 4-00 | 30rL14  1-28

ECL86 = 0-65 | N78 750 | UBC41 075 | 6CH6 432

EF37A 160 | OA2 045 | (BCS81 060 | 6CW4 RCA oLi7 - 1-32
EF39 1-60 | OB2 045 | UBFB@0 060 4-72 | 30PAMR 1-40
EFB0 045 | PCs8 &35 | UBFB9 950 | 6F23  1.32 | 30P12  1-00
EF85 050 | PC88 085 | UCCS85 050 | 6F25  1.00 | 30P19  1-00
EF85 USSR PCS7 088 | UCH42 4.00 | 6F28  0.95 | 30PL1 <32
s | PC 075 | UCHs1 050 | susm o5 | 30PLIZ 144
- 35W4_ 0-60
@ OSCILLOSCOPE TUBES | pypRESS Saem.n
Types CV 1526, , O usa £.53
VCRI139A POSTAGE 207 USSR 0-63
All at£8:00 each,+ p & p 50p : 813 USA 29-60

23p per order in UK" 813USSR 6
8% VAT B6A UK 809

To be added VALVES 1249
TRANSISTORS 8%
to all orders TRANSISTORS MARKED* 124%

TERMS OF BUSINESS: C.W.0. A/c's available to Open

daily to callers 9 a.m.-5 p.m. Monday to Friday. Prices correct whon uolng to press
Prices on application for any types not listed.

VALVE MAIL ORDER CO.

Climax House

Fallsbrook Road, London SW16 6ED

SPECIAL EXPRESS MAIL ORDER SERYICE

Practical Wireless, September 1977

TRANSISTORS -INTEGRATED CIRCUITS

All transistors, 1.C's offered are new and
branded. Manufactured by Mullard, Texas,
RCA, Ferranti, Motorola, ITT, etc.

AAt19 020 | BD131 a | oce4 80 | PN22O2 028 487 A%
AAY30 043 | BDiB2 1.43 | OCES 00 | ONDEO3 278 458 X7
AAYR 15 DR3T 80 0C2¢ 99 N23s8 617 0 ‘e
AAZIS 025 Dg3s  o4% | OC28 00 | EN2SBOA 0-%1 AN 092
AAZIE 081 DX10 ¢'78 | OC2¢ 00 | 2NR4BE  0-21 442 T8
AAZIT 025 DX3g 228 | OCSS 50 N2046 956 | J447AN 1-20
AC107 078 DY! -42 €36 ‘88 | ZN2go4 038 | 7480 29
AC1ZS 030 DY 78 7Y -50 N 38 | 7481 -20
AC126 BF113 030 | OCa2 ‘80 | 2N2008 28 453 -20
AC127 ] 28 | O ‘80 | 9N207 0 484 20
ACig8 EF ‘26 | OC 80 | aNDOR4 §98 | V460 20
AG1a1 BF1S4 025 | OC4S ‘50 | %ON29PS 841 | 7470 -38
ATIK < EF 38 | OCn 45 | *2N2028 013 | 7472 38
AC142 BF160  0'3% | OCm. 48 | ENSOSY 088 | 473 -38
AC142K F187 -39 C73 00 ON30S4 -3 1474 A0
AC176 F173 3% C7 +50 ONSOSE 045 475 58
AC187 7 3 | OCT5 ‘60 NS440 080 478 Q
ACiss 178 045 | OC76 50 | oN3M1 o8 480 .60
ACY17 E179 048 | OC77 20 N34 120 482 28
ACY18 F180 45 | OCs1 78 N3sey 080 433 .00
ACY1d 0 F181 45 | OCBIZ 100 | ON3GI4 180 | 7484 00
cy2o ¢ Fi5e 045 | ocse 5 | YoNg 48 | 7486 40
ACY2 0 48 | OC83 -53 | *3N3703 @15 | 7490 82
ACY39 &1 184 3 | oCcs4 80 | *2N37 i1 491AN -85
AD149 070 | BF185 037 | OC1ea 1-30 | “oNazos 048 | 74g2 60
ADISt 0 *BF194 012 | OC123 1535 | *oN3708 014 | 7493 -70
ADisz 0 *BF198 011 | OC139 128 | +*2NS707 01§ 434 -0
AF105 045 | *BFi98 0-13 140 1.93 | *oN3708 094 | 7498 ]
AF114 @25 | *BF197 0-14 C141  2:25 | *2N3709 045 | 7406 90
AF118 028 | BF200 9032 | OCI70 0-80 | *EN3710 044 | 7497 a7
AF118 .28 *BFo24  0-20 | OCITM ‘80 | *2N3TI1 818 4100 15
AF117 28 *BF244 - 38 0C200 00 aN3771 160 4107 45
AF139 40 BF287 37 oca20 50 £N3772 70 100 ¢88
F186 {30 | BF258 042 | OC202 125 | oN3773 2:68 | 74110 57
F239 045 | BF2Sd 045 | Gcoo3  1.25 | wonssio 93 | w11 ‘16
AFZi1 2:75 | °BF336 050 | Oco04 1:25 | *oN3s20 0-48 | 74116 -89
AEZI2 275 | *BE337 033 | OG205 175 | *sNeces o | Jaiis -+
ASYR8 45 *BFa3s -88 OC206 . 1-75 13566 00 4119 .00
ASY27 . BFS21 227 0C207 .28 “3N3304 021 4120 -10
ASZ15 25 BFS28 1-38 ochPT1 .25 *ON390S 022 4121 .45
ASZi8 125 | BFSE1 025 | ORpiz  0-70 | *oN3%08 028 | J4ixe @
ASZI7T 1-28 | °BFS98 025 | %RooosB 225 | <ohions 6.5 | 14105 ‘00
ASZ20 075 | BEWID 090 | eRdoop. 238 | *andecs o33 | veirs  ooen
ASZa1 1. BEWI 0-80. | +RootoB 225 | *2Naoso 0-20 | 74126  0-80
*AUi13 §-70 | BFX34 0-38 Ca4~ 038 | o
*AUY10 1-70 | BFX85 041 | TiCoep 1-30 | .2N4061 017 | 74128 80
. ; . "2N4062 0-18 | 74132 -80
BA145 015 | BFX87 035 L1909 ° 025 | «iNitse 047 | 74138 ]
*BA1B 015 | BFXB8 032 | “TIP20A 0-50 | 54126 0.47 | 74141 8
BA1S4 090 | BEYSO 028 | «Tip3oa 060 | eandize o7 | M4l 85
BAISS 042 | BFYS! 028 | TipgiA 0.62 | saneces ooas | e 5]
BAise 048 | 'BEYS2 028 | Tip3oA 075 | sondose 025 | 74144 -00
BAWGE2 0-05 | BFYG4 030 | T1P33A 1-00 | *sNS457 0-38 | 74145  1-00
BAX13 0:07 BFY90 1:32 TIP34A .20 *ONS453 0-35 74147 2-45
BAX16 0-07 BSX18 034 TIPHA 070 *ON5453 035 74148 200
BC1 0-12 BSX20 0-34 TiP42A 0-%0 3N125 15 74150 178
BC1 012 | BSX21 032 | TiP2055 1-00 | 3N141 8 | 4151 080
BC109 013 T106  1-25 | T1P30s5 0-50 74154 2.0
*BCi13 01 BTY79/400R T1S43  0-35 | 7400 020 74155 0-90
*BCii4 01 399 | *zS140 025 | 7401 020 | 74156 080
C115- 0% :BU‘ZOE 223 *zZs170  0-12 7402 0-20 74157 030
*BC116 01 BU20G 2-25 | *Z5178 054 | 7400  g.28 | 74150 2.50
*BCI117 0-22 *BU208 2-50 78971 022 2404 . 24170 2
*BCI18 0-16 Y100 043 | «ZSo78 o058 | e o | X -68
*BCi25 048 | BY126 044 | «37x107 011 | 4 g A172 -0
c -25 | BY12T 015 oq0 | J408 - 1 B
. ZTX10: 7407 55 | 74174 -57
c 45 | BZXs1 20 X100 0-12 | 1408 f :
G ois | Soas N el e em | am g
i 1 ZY38  0-13 X301 093 | a9 iss | e H
*BCi47 01 Serles X302 017 7‘: 2 74178 -85
#BC148 01 CRS1/05 0-45 X303 047 2 4179 -68
A » 7413 45 | 74180 -65
BC149 013 CRS1/40 0-60 *ZTX304 019 7416 .40 4190 48
*BC157 012 RS3/05 045 | *ZTX311 092 | 7417 40 | 74191 .8
*BC158 01 i ‘75 X314 0-20 7420 20 74192 .28
“BC159 1 CRS3/60 ©-80 *ZTX500 0-13 7420 -25 74193 .28
*BCi67 0-1 68 -50 X501 0-14 7423 -35 74194 .25
*BC170 0-4 GEX541 4-75 | *ZTX502 016 | 7455 28 | 74188 10
*BCIT1. 014 | GJIM 075 X503 047 | 7457 3 | 74188 1.20
*aci72 013 | GJ5M ‘75 X504 020 | 7428 ‘50 | 74197 1.00
*BCi173- 015 7M 15 | *ZTX531 0-20 | 7430 20 | 74198 2:25
ggm n -Ksﬁao?:o:n :‘"x‘sso -1; 7432 ‘38 | 74199  2:25
. 0 0 * 2
BC179 020 | MJE340 - 0-58 Nole  gor | o ul Q1IN 81D
e on | e v E
. . 4 07 o
e bi | Mibm es | Now ew | DL A
1 91 . .
*BC213 014 | MJE2955 1-28 1008 0.3 SOCKETS, 14 pin 15p
*BC214 017 JE3055 0-75 4 15 16 pin17p
*BC237 0-17 | *MPF102 0-30 4007  0-13
*BC238 0-12 | *MPF103 0-3¢ N4 A5
BC301 045 | *MPF104 0-30 | 1N4148 0-67
BC303  0:60 | *MPFi05 0-30 | iNs00 0-14
*BC307 0-20 | *MPSAQE INS401  0-16
*BC308 018 020 | 1544 :06
BC327 022 | *MPSASE S920  0-08
*BC328 0-18 .20 | 15021 -08
*BC337 019 | *MPSU010-32 | 26301 1-00
*BC338 018 | °*MPSU060-40 | 26302  1-00
BCY30 4-00 | °*MPSUS60-45 | SG30s 1.10
BCY31 1-00 | NKT401 200 | 2N404 ~ 0-60
BCY32 1-00 713 | 2NE%s  0-25
BCY33 090 | NKT404 173 | 2N8O7 016
CY34 090 | NESS! 45 | 2Ness  0-30
BCY39 300 | OAS 78 | 2N705  0-80
BCYA0 1-28 | OA7 ‘58 | 2N708  0-12
BCY42 030 | OA10 055 | 2N708 0-24
BCY43 . 0-32 | OA47 14 N .28
Bcre onm | owe fu | ann ea
:gm’ :,;: OAB1 2N1302  0-37
OA85 3 | 2N1303 037
BCYi2 017 | QA9 o8 | 2N1304 045
BCz11  1:50 | OA91 2N1305 0°45
BD115 060 | OASS 1 1306 0-30
BD12t 130 | OA: 10 | 2N1307 950
| gm bh | e b
1 5 .
SEL 1 | Bl 15 QTELEEONE B
OAZ201 0-65 | 2N1883 0-33
OAZo0s 065 | 2N2147 1-40 01 ‘677'2424
OAZ207 0-65 | 2N2148 1-85
83 Yaa | aneste o4
aN2219 O
0C22 Nz2o0 o35 | TELEX: 946708
oCzs 275 | aN221 022
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BEFORE YOU BUY AN AMPLIFIER MODULE—CHECK:
0
DOES IT HAVE X 5i'oRivens cioow uNm X iNTeaRaL outeur sarhorron

THEN GOMPARE WITH THE TAMBA RANGE—EXCELLENT VALUE—25, 50 & 100 W RMS

TAM1000 100W 4 OHMS 65V £9:80
TAMS500 50W 4 OHMS 45V £7-50
TAM250 25W 8 OHMS 45v £4:75

POWER SUPPLIES
For 1 or 2 TAM250/500 £7-50
For 1 or 2 TAM1000 £9-30
{Carr. 50p on supplies)

W Suits loads 4-16 ohms
W 20-20,000 hz +1dB

X Silicon circuitry throughout W 75% efficient
W Giass fibre P.C.B.

W High sensitivity (100mV 10k)

W Low distortion (0-1%)

High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc.

,-f"-.f'ﬂ
'

W Low profile (1 High 34" x

W Accepts most mixer/preamps
W Four simple connections

ALL PURPOSE
MIXER/PREAMP

(WITH 60 mm SLIDER VOLUME)

H Anodised & printed facia

M Suitable for muitiple input systems
M High & low impedance inputs

I High sensitivity

I Buiit in supply smoothing

I 20-20,000 hz +-1dB

W 80dB Noise level

I Accepts a wide variety of inputs

Il Wide range bass & trebie controls
Use up to 10 preamps with 1 power

COMPLETE & TESTED assembly
with. Treble & Bass controls pius
slider Volume Control. £6-50

You may order as follows: C.W.QO. (crossed cheques, P.O.s, M.O.s, etc.) C.0.D. (60p
extra). We accept Access and Barclaycard—~send or telephone your number—do not
send your card. Add VAT at 8% to orders for 50-100W units and at 123% for 25W

units

Hours, 9.30 a.m.~5 p.m.
Monday—Saturday.
Callers welcome.

Tel: (01) 684 0098

TAMBA ELECTRONICS

BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY

PHILIPS

NOULS: PHII.IPS
HI=FI (U5

The top sellers for home assembly in
Europe —now available in the U.K.
Now - read all about the Philips range of
quality kits for home assembly — mixers, amplifiers,
speakers, etc, etc. Send today to
* SS.T.Distributors (Electromc Components) Ltd,,
West Road, Tottenham, London N17 ORN

—— N W
Please send me, quickly, the new colour catalogue. 1
Name PW 9/l

| Postcode

et
TODAY!

$.8.T Distributors Is 2 member of

the Philips Group of Companies.

380

Become!
a radio
amateur.

Learn how to become a radio-
amateur in contact with the whole
world, We give skilled preparation
for the G,P.0. licence.

WAA
Brechure, without ohiigation to; WK 9/7
BRITISH NATIONAL RADIO
& ELECTRONICS SCHOOL,
£.0.Box 168, Jersey, Channel Isiands, l
ADDRESS - {Biock caps please)
U 0 U D O o O e Y O e O
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Receivers and Components

ELECTRONIC DEVICES and Semiconduc-
tors. Components for this month's projects.
SAE lists, NKM, 32 Seaside, Eastbourne,
Sussex. Tel: 32921.

LEDs, Mixed bags of 4 different sizes and
4 different colours. 50 at £5-25, 100 at £9-25,
including VAT and post and packing. CWO,
Michael . Williams Electronics, 47 Vicarage
Avenue, Cheadle Hulme, Cheshire SK8 7JP.

BRAND NEW COMPONENTS BY RETURN.

Electrolytic capnclton 10V zsv sov -o 47,1-0,2

4.7 & 10mfd. —5@ 22, 475, s vp o&’sov—
g) 220—8p. (50V--10p) 470—-1 g (50V-—16p) 1 16V—
p. 1000/25V—18p. 1000/50V—22p.

Submlniature bead tantalum etectrolytics—0-1, 0-22,
0, 22 @ 33V, 4-7/25V—11p. 10/25V—13p. 22/16V.
47[6V &100I3V—-1 P

Muliard miniature cornmlc E12 serles 2% €3V. 10pf. to
47pf—-3p. 56pf. to 330pf.~4

Vertical mounting ceramic plata 50V.
E12 gerles 22pf-1000pf. ES series 1500pf-47000pf.—2p.

Polystyuna E12 series 63V horizonhl mounting. 10pf
to ooom—-::p 1200pf to 10000p

Muflard 50V ES series.
00110 0 1--‘p 0 15.0 22-—-5p 0- 33.0 47—lp 0 88—11p
1:0—13p. 1°5—20p. 2-2—22p.

M Iav (Pelyester) Film 100V vcmcnl mounting. 6-001,
0 0°005—3p, 0:01, 0-02—4p. 004, 0- P

Mlnlutura rasistors nghstab E12 series 5%. Carbon
FHm 0-25W1Q to qo,s over IMQ)—1p. Metal Fiim
0°125W, 0-26W & 0 SW 04 to 2M20 ~1ip. Metal Film
1W.27G to 10Mn —-Zp ea.

1N4143—3p. é’ 1N4007—8p.
ac1o7/3/9, ac147/3/9, ¢157/8/9 & B 194 & 197-9p.
Fuses 20mm. glass. '}a glass & 17 ceramlc. 2{p. Post
10p. (Free over £4-00) Prices Inclusive of VAT.

THE C. R. SUPPLY Co.
127, Fhesterﬁeld Rd., Sheffield $8.

SEMICONDUCTORS:~— INSI4E 3p each
£1-80/100, £13/1,000. 800v 1 amp (IN4006
equiv.) 5p each, £4/100, £35/1,000. Zeners:—
2:2-36v S5p each, £4/100 (no mix), £4-50/100
(mix). G.P. Silicon Diodes:— 2p each, £1-30/
100, £10/1,000, 0A90/91 etc 4p each, £3/100.
Ltd Qty. Branded Transistors:— BC212L 9p
each, ZT 212 10p each, 2N2955 £1 each,
2N3054 £0-40 each, 2N3716 £1-50 each. CZ11
Thermistor 20p each, 10 for £1-50. S.A.E.
for lists. P+P 20p. Bale Electronics,
“ll:{anock," Dalton, Lockerbie, Dumfries-
shire.

TRANSISTORS, capacitors, resistors,
diodes, pots, plugs and sockets etc. All top
Quality at 65 Railway Road, Leigh.

o
0‘
*og«'” VINTAGE RADIO .,
1920 to 1950

Receivers, valves, components, service date, historical
research, books, magazines, repairs and restorations, A
complete service for the collector and enthuslast of
vintage radio.

$.a.e. with enquirles and {or monthly newsheet, Fuli 1977
catalogue, 70p rost paid.

TUDOR REES (Vintage Services), 84, Broad Street,

Y%

Stapie Hill, Bristol, BS16 5NL. Tel. Bristol 565472,

382

SMALL ADS

postal orders etc.,

(Telephone 01-261 5846).

The prepaid rate for classified advertisements
is 17 pence per word (minimum 12 words), box
number 40p extra. Semi-display setting £14-00
per single column inch (2-5cm). All cheques,
to be made payable to
Practical Wireless and crossed “Lloyds Bank
Ltd”. Treasury notes should always be sent
reglstered 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.

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADYERTISEMENTS

1. Ad ts are
to the conditions appearing on our
current advertisement rate card and on
the express understanding that the
Advertiser warrants that the advertise-
ment does not contravene any Act of
Parliament nor s it an infringement of
the British Code of Advertising
Practice.

2. The publishers utervo the right to
refuse or withd any adverti

3. Aithough every care is taken, the
Publishers shail not be liable for clerical
or printers’ errors or their conse-
quences.

VALVES

Radio - T.V. - Industrial - Transmitting

We Dispatch Valves to ail parts of the worid by
return of post, Air or Sea mail, 2700 Types in
stock, 1930 to 1976, Obsolete types a speciality.
List 20p. Quotation §.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.

COX RADIO (SUSSEX) LTD.
Dept. P.W. The Parade, East Wittering,
Sussex PO20 §BN
West Wittering 2023 (STD Code 024366)

SURPLUS TRANSISTOR Amplifier Modules

75p each, Ex GPO Multimeters 20,000Q/V

DC, w1th leads and leather case, £8-00,

plus 50p P&P. Ex GPO Cutters and Pllers,

;f(sp faCh Archer, 9 Pine Grove, Maidstone,
en

TOUCH CONTROLLED

LIGHTING KITS

These KITS replace I light

control 300W of lig hﬁng No malns rewiring. Insulated
Touch Plates, All wnh ull instructions,

NEW! TSD300K~—~ SWITCH and DIMMER
combined. ONE touch plate to switch light on or off.
Brightness controlled b smnll knob—£4-
TS300K—TOUCHSWI . TWO touchplates. £3-87
TS A300K—, AUTOMATIC TOUCHSW H.

Stays on for preset lime, £3-67

LD300K—LIGHTDIMMER KIT. £2-45
———
AY-5-1230 4-digit CLOCK/APPLIANCE Timer £4-90

SIMPLIFIED TV REPAIRS. Full repair
instructions individual British sets £4-50, re-
quest free circuit diagram. Stamp brings
details unique TV Publications (Ausepw),
76 Church Street, Larkhall, Lanarkshire.

YOU CAN'T HELP BUT MAKE MONEY.
If you follow the planned and detailed in-
formation on how to start your own busi-
ness rewinding ARMATURES, set out in
the new manual which is profusely illus-
trated and leads you through easily under-
stood stages of fault diagnosis, taking data,
test procedures, laying down new windings,
where to obtain work, how to cost jobs,
etc. NO PREVIOUS ELECTRICAL KNOW-
LEDGE REQUIRED. Complete instruction
manual, £4-00 plus P&P. CWOQ. Copper Sup-
plies, %3 Parrswood Road, Withington,
Manchester 20. DEPT PWB.

Aerials
G2DYM SWL AERIALS

All aerials custom built by G2DYM, Ex-B.B.C.
Transmitter and Aerial Engineer. CONSULT US.
for DESIGN & ADVISORY SERVICE, send large
S.A.E., 3 9p stamps. We will quote you for
Custom building aerials to your requirements,
enclosing free a 3 page aerial article.
LAMBDA ANTENNA STUD FARM
Whiteball, Wellington, Somerset

Ladders

LOW PRICES! cmos (Motorola)
4000 16p 5 4040

LADDERS. Varnished. 20ft 9in extd. £25-33.

QUANTITY DISQOUNTs ON REQUEST
Add 8% VAT plus 25p P & P. Mail Order oniy to:

T. K. ELECTRONICS (PW)
108 Studiey Grange Road, London, W7 2LX.

ORCHARD ELECTRONICS

1.C.s TTL. C/Mos. Linear. Capacitors. Resistors. (E12)
SiL/Rectiflers. Diodes. LED. Thyristors. Zeneu. Voltage

Reg. DIL Sockets. Bridge Rectlfl
Prelels Trlacl Dlnc Plugs. Sockets Cable. Vero.
ted range, tch service.

Sch day turn round. S. A E. List. Suppliers to A.E.R.E.
U K. A E.A. Governments Depts. Schools. Universities.

era. A pened for trade and amateur.
dJoin the professionais. Phone by 4 p.m. Good: out
1st class by 5 p.m. Try us and prove it!

ORCHARD ELECTRONICS
Flint House, High Street, Walllngford,
Oxon. Telephone 0491-355

Books and Publications

e Carr. £1:90. Leaflet. Also alloy ext. up to
pr TR - H e 621,ft, The Ladder Centre (WLS), Hales-
. “P ':8;; ’1‘.1, 45% EF‘ field (1), Telford, Salop. Tel: 586644, Callers
4012 17 4025 f7 4506 1855 welcome.

TRIACS 3 pin dil
Case Isola\‘toe%vtaao‘mm 5?:& Ea(" T)Mp 190 +::p Educational
8 -5A wiin triggersop " | § A GO TO SEA as a Radio Oficer, Write: Prin-

cipal, Nautical College, Broadwater, Fleet-
wood FY7 8JZ.

Courses

BE A SUCCESSFUL TV ENGINEER. Join
our Full-time Two-year College Diploma
Course, specially designed to cover the
examinations of the City and Guilds Radio,
Television and Electronics Technician’s Cer-
tificate. Full theoretical and practical in.
struction on all types of modern receivers
including the latest colour sets. Enrolments
are now under way for September 1977.
Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivalent in
Mathematics and English, Sepbember in-
cludes a specialised Colour TV and FM
Stereo Servicing course, plus a 2nd year
Technicians’ Course. Contact us for free
prospectus, THE PEMBRIDGE COLLEGE
OF ELECTRONICS, Dept. PW, 34a Here-
ford Road, London W2 5AJ. Tel! 01-229 9117.

2, HADID EDDK EEHVIE:E

Tho Clthodo Rny o.cmomn and its Uses
& 2nd Books of Transis Equiv & Substitues (S‘t) Ve
Rudlo Recnivar Comtr'n using ICs & Transistors . e
Radio Antenna H'book for Long Dist. Receptn. . . . . . . . .
79 Electronic Noveity Circuita., . ., . ., .. ... .
Audio Enthusiasts Handbook ., . . . . o L. . L
Solid State Power Supply Handbook . . , . . . .. ..
(Cs & Transistor Gadgets Cemzructmn Handbook
Incegrated Circuits Equiv & Substitutes Handbook
Manusl of Electronic Circuits for the Home , , , . . . . e
Electronic Gadgets & Games . . . . .. . S L. ..
PRICES INCL, P&P. SEND S.A. R

A CHILCHESTER: CosUmT WE

Ghi&R HT.EL'I:HJ'HIIhH KENT BRS T)w

www americanradiohistorv com

Business Available

SHREWSBURY. Thriving electronics and
electrical trade business, Excellent trading
position in this busy market town. Previous
experience in the trade not essential.
Easily run by husband and wife. Premises
to be let on lease. £11,000 for goodwill,
fixtures and fittings. S.A.V. FULL INFOR-
MATION FROM COOPER AND GREEN, 3,

» Barker Street, Shrewsbury, Tel. 50081.
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Service Sheets

LARGE SUPPLIERS OF SERVICE SHEETS AND COLOUR MANUALS
TV, RADIO, TUNERS, TAPE RECORDERS, RECORD PLAYERS, TRANSISTORS, STEREOGRAMS, RADIOGRAMS.
ALL AT 75p EACH EXCEPT COLOUR TV & CAR RADIOS.
PLEASE STATE IF CIRCUIT WILL DO, iF SERVICE SHEET NOT IN STOCK. LARGE S.A.E. WITH ALL ENQUIRIES & ORDERS OTHERWISE CANNOT BE
ATTENDED TO. UNCROSSED P.O.'s OR CROSSED P.0.'s RETURNED IF SERVICE SHEETS ARE NOT AVAILABLE. ALL SERVICE MEN, PLEASE NOTE, WK
OPERATE A SAME DAY RETURN SERVICE, ALL CLAIMS OF NON-DELIVERY SHOULD BE MADE WITHIN SEVEN DAYS. NO OVERSEAS MAIL PLEASE.
MAIL ORDER ONLY OR 'PHONE 01-458 4882, FREE TV FAULT TRACING CHART OR TV LIST ON REQUEST WITH ORDER.

C. CARANNA, 71 BEAUFORT PARK, LONDON, NW11 6BX.

NO CALLERS PLEASE

BELL’S TELEVISION SERVICES for Service
Sheets on Radio, TV, etc., 75p plus SAE.
Colour TV Service Manuals on request.
SAE, with enquiries to BTS, 190 Kings
Road, Harrogate, N. Yorkshire. Tel: (0423)
55885.

SERVICE SHEETS, radio, TV etc. 10,000
models. Catalogue 24p plus SAE with
orders, enquiries. Telray, 154 Brook Street,
Preston PR1 THP.

SERVICE SHEETS for Radio, Television,
Tape Recorders, Stereo etc, With free
fault-finding guide, from S0p and SAE.
Catalogue 25p and SAE. Hamilton Radio,
47 Bohemia Road, St. Leonards, Sussex.

For Sale

d Add

SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radlos, Record Players and Tape Recorders 73p. Please send large Stamped Addressed
Envelope.We can supply manuals for most makes of Colour Tetevislon Recelvers by return of post.

B.R.C. PYE ECKO PHILIPS ITT/KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA FERGUSON

H.M.V, MARCONI AND MANY MORE

Let us quote you. Please send a

Envelope for
manuals by J. M. Court. S.A.E. for detalls.

G. T. TECHNICAL INFORMATION SERVICE
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR {PA

a prompt reply. Also comprehensive T,V. repair
MAIL ORDER ONLY

L T Ty a— L T

Wanted

SURPLUS??? Turn it into cash. Phone:
0491 35529 (Oxon).

WANTEDP NEW Valves, transistors, ICs,
amplifiers, receivers, televisions (Anything
Useful) any quantity. Stan Willets, 37 High
Street, West Bromwich. Tel: 021-553 0186.

BARGAIN PACK 1,000 assorted nuts and
bolts. 2, 4 and 6 BA. NEW, Cadmium plated.
Value at least £12. Only £4 inc. P&P. CWO.
(UK only). Refund if not delighted. A.P.,
171 Great Brays, Harlow, Essex CM18 6DT.

WANTED—NEW VALVES, TRANSISTORS.
TOP PRICES, popular types. Kensington
Supplies (C), 367 Kensington Street, Brad-
ford 8, Yorkshire.

NEW ISSUES of “Practical Wireless” avail-
able from April 1974 edition up to date.
Price 65p post free.—Bell's Television Ser-
vices, 190 Kings Road, Harrogate, N, York-
shire. Tel (0423) 55885.

MAIL ORDER
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 mail order advertisements, placed by mail
order traders, who fail to supply goods or
refund monies owing to liquidation or
bankruptcy. This arrangement does not
apply to any failure to supply goods ad-
vertised in a catalogue or in a direct mail
solicitation.

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 wili 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 this scheme, mail order
advertising is defined as:—

‘Direct response advertisements, displays or
postal bargains where cash had to be sent

Eleetrical

STYLI CARTRIDGES & AUDIO LEADS etc.
For the best at keenest prices send S.A.E.
for free illustrated list to: Felstead Elec-
tronics (PW), Longley Lane, Gatley,
Cheadle, Cheshire SK8 4EE.

Miscellaneous

AERIAL WIRE, High quality p.v.c. covered
multi-strand copper, 50ft, 85p (15p); 75ft,
£1:28 (17p); 100ft, £1-67 (23p); 150ft, £2-51
(34p); 200ft, £3-36 (39p); 250ft, £4-19 (46p);
300ft, £4-97 (48p); P&P in brackets. A.l
Radio Components, 19 The Borough, Canter-
bury, Kent CT1 2DR. '

ARMATURE & COIL WINDING
ENAMELLED COPPER WIRE
Only top quality materialg supplied.
All orders dispatched within 24 hrs.

S.W.G 11b reel 11b ree!
10to 19 £2'95 £1:60
20to 29 £3:15 £1-80
to £3-45 £1-90
Bto do £3-65 £210

All prices are Inclusive of P. & P, in UK.

COPPER SUPPLIES, 102 Parrswood Road
Withington, Manchester 20, Tel: 081-445 a8

CIRCOSOL. Solder-Through Coating pre-
vents oxidation and fingerprint formation
on printed circuit boards. Greatly eases
‘Soldering in’ components by increasing
“wetability”. Gives a lasting professional
finish. 99p per pack/P&P 20p. Audio Ser-
vices, 13 Hale Street, Warrington WAZ TBU.

Bargain Boards

New equipment PCB’s with 100% re-usable
components.

1. Invertor 12 & 24V DC in 240V AC out un-

tested new equipment £1-00
2. Boards with min. of 600V thyristor plastic
transistor caps etc, Ali long leads. 50p

3. Boards with min. 2 X high speed plastic
power TIP41A type good for Hi Fi O.P.  50p

4. Ex. equip, TO3 2N3055 type. 30p
Add 10p p & p. 20p overseas.

Miscellaneous

OUTSTANDING HILFI FM TUNER, com-
prises 7 transistor superhet design with
Varicap tuning, AFC. Latest silicon cir-
cuitry, full coverage 88-102MHz. Supplied
built and tested with metal front, panel
and instruction sheet. Only £9-95 plus 30p
P&P. Gregg Electronics, 86-88 Parchmore
Road, Thornton Heath, Surrey.

ENAMELLED COPPER WIRE

swg 1lb 8oz Aoz 202
14-19 2-40 1:20 q 30
20-29 245 1:60 82 -39
30-34 280 1-70 -39 -84

35-40 2-85 1-80 1:04 15
tnclusiva of p&p and VAT.
SAE brings Catalogue of copper and resistance wires
In all coverings.

THE SCIENTIFIC WIRE COMPANY
PO Box 30, London E4 98BW

Reg. Office: 22 Coningsby Gardens,
1 mm 9v P.C. POWER DRILL uses p.p. 9
Safe Reliable Guaranteed. 2-1 mm drills
supplied. £3:95. cw.o. P. E. LTD,, Coeda-
ben, Wrexham, Clwyd.

THE BRITISH RADIO CHNICAL
ADVISORY SERVICE and The British Tele-
communication Equipment Servicing
Centre for all makes of modern Trans-
ceivers, Receivers, details. s.a.e. G2DYM
Projects, Yaesu Agents, Lambda, White.
ball, Wellington, Somerset.

SUPERB INSTRU S CASES by Bazelli,
manufactured from heavy duty PVC faced
steel. Hundreds of people and industrial
users are choosing the cases they require
from our vast range, competitive prices
start at a low 82p. Examples: width, depth,
height, 8in v 5in x 3in, £1:70, 10in x 6in x
3in £2-42, 10in x 8in x 3in £3:02, 12in x 10in
X 3in £3-96. 8in x 4 in X 4in £1-98. 10in x
6in x 4in £2-97. 12in x 8 in x 4in £3-96, 7in
x Tin x 5in £2-91. 8im x 10in x 6in £3-96.
12in x 8in x 7in £4-40. 12in x 12in x 7in
£4-84. Plus 85p carriage and §% VAT.
Over 400 models to choose from. Prompt
despatch. Free literature (stamp would be
appreciated), Bazelli, Dept. No. 25, St.
Wilfrid’s, Foundry Lane, Halton, Lancaster
LA2 6LT.

RECHARGEABLE BATTERIES. ‘AA’ pen-
cell (HPT), £1:26; Sub ‘C’, £1-29; ‘C' (PH1l),
£2-38; ‘D’ (HP2), £2-92; PP3, £4-98. Match-
ing chargers: £5-91 each except PP3
charger, £4-99. Charging holders for 2, 3,
4, 5 or 6 pencells, 35p, ‘C’ and ‘D’ size
holders, 4 cell only, 50p. Prices include
VAT, Add 10% post, package and insurance
orders under £20. 5% over £20. SAE for
full details plus 75p for ‘Nickel Cadmium
Power’ booklet. Mail orders to SANDWELL
PLANT LTD., 201 Monmouth Drive, Sutton
Coldfield, West Midlands. Tel: 021-354 9764.
Callers to TLC, 32 Craven Street, Charing
Cross, London WC2.

H. M. ELECTRONICS

275 FULWOQOD ROAD, BROOMHILL,
BHEFFIELD $10, 3BD,
BEC. CABINETS (illus'd)

Prectical Wireless, September 1977

www americanradiohistorv com

i i i d METAL CASES +
in aqvance of goods be:pg delivered’, R. JONES SUPPLIES. DRY TRANSFER LETTERING o] e
Classified and catalogue mail order adver- 3, Centre Vale Close, Sond 18p for leaflets (Refundable) N
tising are excluded. Littleborough, Lancs. OL15 9EZ. Trade enquirles invited
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ALARM BUZZERS 312 VOLT HOW'S THE QRM!

TREASURE TRACER

Solld State Typa AB1 £100 en
- FREE DX from tiring whisties and CW Inter-
T WP G ICILLATORE e MK T et tocator farence, FAST, with 8 Tunable Audlo Noteh

Filter. Easy kit Includes ALL parts, case,

MINIATURE PLUG-IN RELAYS (VARLEY)
12 a0p en printed clrcult, screws etc, postage, instruc-

or 24 v. d.e. 4p, o/o, dust covers

SPECIAL OFFER: 3 Ralaya for £1:00 y tions, money back aesurance, MORE RARE
VAT inelusive pricas—please add 20p per Hem pA p, : W fheed don DX for-only £1-90, SEND TODAY.
BB SUPPLIRS (Dept. D), 67 Westeliff Road, nonkﬁ down o enly 17in, CAMBRIDGE KITS
Ramsgate, Kent, GT{1 SNP i;;l;: it ;;Y-E;Eﬁy, 3.";'.'51":"';'?%'-‘\1 { 45 (PW) Old School Lane, Milton, Cambs,
) s e9en on n
MAKE YOUR OWN PRINTED CIRCUITS You odnlly nuﬂ nldoglnu ’Inm,
RUB-ON TRANSFERS—Scartor pack (5 sheets, | : she Fire B e enips
linas, pads, i.c. pads) £1:30. Spare shests 21;. addressed
G DT '
f e p. Quanti |
PLASTIC SUPPORTS—7 or 8 hole. p/pair Rheiete £15.95 sui & wated £20-95 PRINTED GIRCUITS
TRANSISTOR TESTER—T (p.&p. 30p [pRir. s Post £1-204 £1-37 VAT - Post£1- 201 £1- 7T VAT i
SAE lists, umr(ln. P.&E. fS&/ordor excopt *, M::ngge&f:;nn%rggs, 1. an d “ A n D WA R E
RCay BLECTRONICH LONDON, E18 ZAN (Mail order only)

QAK LODGE, TANSLEY, DERBYSHIRE

Readily avallable supplies of Constructors'

W g,"g@ﬁﬁ'ﬁﬁfiﬁ"?(m) X hardware, Aluminlum sheet and sections.
Printed circult boards, top quality for
gg g:g::;;:: ig: §€..:nv?§lr'\'|:§::a43 Serewsd | Individual designs, Prompt service. Send .
All prices Include VAT, / A—aaﬁ.‘m- 10p In &1, o420 28p for catalogue. From:
Send stamp envelopa.for free umptoo.mes £ 3 E d . »
9:;né|;¥:?r§eount-. z':{'::ﬁ':ﬁ,'y 2 Jris Ramar Constructor Services,
100 Units 102 Tal, 33208 ~ Masons Road, Stratford on Aven,
Warwicks. Tel. 4879
HIGH QGUEALI;X'?OUI?IO SIG
NE
I FOR BY RETURN DELIVERY (A JOHN LINSLEY HOOD DESIGN) NOTICKE TO READERS
PHONE OXFORD { IDEAL FOR HI FI TESTING. Yyhen replying to Classifiead Advertisamants
IN 0866 49791 Range 10Hz-100Khz. Sine/Square. Out- please ensure:
put 1Vvatbtenuated. leltortl?n £1boelg31 (A) ml":nyou have clearly stated your requires
029 ] 50, o
T OR WRITE TO ug-za{'e:tm 5?}5;%. E‘%Nos 31‘ e (B) That you hava enciosed the right remittance.
. Other Instruments: T.H.D. Analyser, (C) That your name and address is written in |
£ SINTEL Milll V/mtr, F.M. Sig gen. P.S.V.0.-60V block capieals, and
P.O. BOX 75F 1 amp. ete SAE FOR LEAFLETS D) T‘l‘m y‘?ur letter Is correctly addressed to the
. Py ) : . : advertiser,
209 Cowley Road TELERADIO ELECTRONICS This will assist advertisers in processing and
L OXFORD 325 Fore St. London. N.9. 01-807 3719 despatching orders with the minimum of delay.

Compuler parts for hobby,
experimental,educational
and professional use.

FRESH STOCKS OF THE POPULAR CLARE-PENDAR
ASCIl KEYBOARD TYPE KB6 NOW TO HAND

ASCll-Coded TTL-compatible 4-bank alphanumeric keyboards with ROM

encoder chip, strobed output, two-key rotlover and debounce. Standard 7-bit

ASCIH code (no parity) Supplied complete with circuit diagrams and code chart.

SPECIFICATIONS

Power Supply: +5VDC 4/—5% I50mA: —12VDC +/—10% 10mA. Output

Logic Levels: Data Bits t through 7:-0v '“O" 45V: 2-6v ‘I '§-25V. Fan Out:

One standard TTL load. Strobe: 2-6v 1" §:25V; Ov ‘O 46V. Fan Out: 10 standard
TTL .loads. Strobe signal delay 10 milliseconds nominal to allow data to stabilise.

. KB6: 56-station standard Teletype layout, AS RECOMMENDED FOR PRACTICAL
WIRELESS VIDEO-WRITER PROJECT. Price £39:50 4+ £I P&P + 8% VAT (send
£43-74). NEW ARRIVALS
FABULOUS NEW 96-STATION CRT DISPLAY KEYBOARDS. 8-bit ASCl|
code, upper and lower case output PLUS separate numeric pad. TTL Logic. Delayed
strobe signal and two-ker rollover feature. Mounted in attractive box, overall di-

mensions 204 X 73 X 3}”. Price £65-00 4 £3 carriage + 8% VAT (send £73-44),
BCD-CODED 54-STATION KEYBOARD, brand new, upper and lower case
outputs. Mounted on double PCB and set in attractive panel incorporating § indicator
lamps and on/off switch. Dimensions I5} X 5% X 24”. Price £39:50 4+ £2 P&P + 8%,
VAT (send £44-82). Also available. A few only of the above model WITHOUT EN-
CODING OR PANEL. Price £25-00 + £1 -50 P&P + B‘V?'-VAT (send £28-62).

K = X

18-KEY CALCULATOR KEYBOARDS (0:9. C — =). Make/break
switches mounted on PCB. Overall dimensions 150 x 110 X 40mm. Price £4 plus
SOp P&P 4 VAT (Send £4-86p).
JUST RECEIVED — SPECIAL PURCHASE OF
DATA DYNAMICS MODEL 190 TELETYPE
3 TERMINALS IN BRAND NEW CONDITION.
TERMINALS — LARGE STOCKS AVAILABLE. ASR33 Teletype from £625-00,
KSR33 Teletype from £425-00. ASR35 Teletype from £750:00. 18BM73}1/0 Goifball
Typewriter from £275-00. SPECIAL OFFER
Cossor DIDS 401.2A Visual Display Units. 13 lines x 80 characters (84 X 44" screen
64 character repertoire with detachable ASCIl keyboard (Control device required).
45:00. Aiso available Cossor DIDS 402.2A, as above but incor-

3 - Bargain Price: £1
ELECTRON Ic BROKERS LTD porating control logic. Price £295-00,
FOR IBM 360 USERS. Sanders 720 Data Display System consisting of six YDUs,

control unit and communications buffer. Compt with con cables and tech-

49 53 Pa ncra Road nical documentation. Price £2,750-00.
MINIATURE MATRIX PROGRAMME BOARDS: Brand new X-Y Matrix
rating. 3 x |0 positions (13’ x 1”) £4-00. P&P 40p.

boards, with 3Imm i

ndon w‘ MAGNETIC TAPES. Manufacturers surplus stocks, brand new in original sealed
packing. " x 2400’ £4 00 per reel. P&P extra.
rg_lastic canister. Min. order quantity

NAB-centre metal 1” tape spools 101" dia. in

Tel: 01_837 778" 5 for £6-25 + £2-50 P&P + 8%, YAT (Send €9-45).

384 : Practical Wireless, September 1977



www.americanradiohistory.com

“SUPER SPARK MK

NEW ELECTRONIC IGNITION

 Spsrhritz mA2
Capacitive discharge
electronic ignition kit

UNIT THAT SAVES MONEY

AND IMPROVES PERFORMANGCE
DIRECT FROM THE MAKERS

I ADAPTABLE TO + OR — EARTH A

AS REQUIRED

I REV. LIMITING CONTROL

I INSTANT REVERT SWITCH TO
NORMAL IGNITION

i ON-OFF SWITCH TO
IMMOBILIZE ENGINE

i EASY TO INSTALL

I FULLY GUARANTEED

B VALUE SUPREME!

Nothing extra to pay for

With Super Spark Mk. 5 you-get all the %
advantagesofelec:ronjgjggi:idhforyourcar—- ;

year-round easier--starting, fuel economy,  READY BUILT, TESTED &
better working life from the engine PLUS GUARANTEED, INC VAT
s « YeRe

Smoother running

Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life

essential-féatures which come as extras in .
ot makes. Built from heavy duty com- £1 2 75 |mpr0ved acce|erat|0n/t0p Speeds
ponents.on improved circuit board, now in " * . . .
heavy gauge aluminium case 63” x 48" x 2’  POST FREE IN UK. . Optimum fuel consumption
with neon indicator and colour coded leads . | , R . . .
(approx. 27”). OVER 14,000 SUPER SPARK  COMPLETE KIT ’ Sparkrite Mk. 2 Is a high performance, high quality capacitive discharge,
UNITS HAVE ALREADY BEEN SOLD. GUARANTEED INC vV.A.T. i electronic ignition system in-kit form. Tried, tested, proven, reliable
rofl} DELIVERY BY RETURN. S.A.E. brings £1 0 50 | ?g%complete. 1t can be assembled in two or three hours and fitted in
eaflet. ] 0 mins.
L] . . N
. Bacause of the superb design of the Sparkrite circuit it completely
Made in UK. by POST FREE IN UK. | eliminates problems of the contact breaker. There is no misfire due 10
] contact breaker bounce which is etiminated electronically by a pulse
STI RLING so UND (Dept' PW97) suppression circuit which prevents the unit firing if the points bounce
.37 VANGUARD WAY, SHOEBURYNESS, ESSEX open at high R.P.M. Contact breaker burn s efiminated by reducing the
Phone (03708) 5543 ] current to about 1b/50th of the norm. It will perform equaily well with
. new, old, or even badly pitted points and is not dependent upon the
Shop—220-224 West Rd,, Westcliff-on-Sea, Essex S50 9DF dwell time of the contact breakers for recharging the system. Sparkrite

incorporates a short circuit protected inverter which eliminates the
problems of SCR lock on and, therefore, eliminates the possibility of
blowing the transistors or the SCR. (Most capacitive discharge ignitions
are not completaly foolproof in this respect}. All kits fit vehicles with

J B I R K E I I coil/distributor ignition up to 8 cylinders,
"

THE KIT COMPRISES EVERYTHING NEEDED

- i H Ready drilled pressed steel case coated in matt black epoxy resin, ready
RadIO Component SL‘Ipp/IeI’S drilled base and heat-sink, top quality 5 year guaranteed transformer
. . * . and components, cables, coil connectors, printed circuit board, nuts,
25 The Stl'alt, LII‘lCOlI‘l LNZ 1JF Tel: 20767 bolts, silicon grease, full instructions to make the kit negative or
100-0-100UA TUNING METER 1§ x !§in square, 90p. 3 positive earth, and 10 page installation instructions.
20 ASSORTED VARI-CAP DIODES, untested, 45p.
MINIATURE 2-POLE 4-WAY SWITCHES, 20p each. OPTIONAL EXTRAS
3in DIA. LOUDSPEAKER 8 OHM, 75p each. . Electronic/conventional ignition switch.
anlUNCTIO NS, TIS43 type 20p, MEU21 22p, MV4894 22p, GE4]D5E29 i Gives instant changeover from "‘Sparkrite” ignition to conventional
p. ignition for performance comparisons, static timing etc., and will
HEAVY DUTY DPDT TOGGLE SWITCHES, 40p each. also switch the ignition off completely as.a security device, includes:

TEXAS SCR's, TIC47 200PIV 300mA, 18p each.

PHONO SOCKETS, single 5p, double 10p; tripie 15p, quad 20p. switch connectars, mounting bracket and instructions. Cables excluded.

Also available RPM limiting control for dashboard mounting

200 ASSORTED RESISTORS W, {W 75p. : g ; s A
:00 ’A“SSORTEDCPOLZ!?;YARCEHN-E CAPACIT“O;;'D, 57p. . ! (fitted in case on ready built unit}.
00 LLARD C280 ORS, assorted, . : 3 ; ey e
PLASTIC BCI08 OR BC212 TYPE BRANDED TRansisToRs, 10 | i %ﬁ;‘;fo"‘ggz",";:,%gg'“ﬁ- Ber AV RLIOR (i e fiElforenucs
Ll . PRICES INCLUDE VAT, POST AND PACKING.
S B 280 IMPROVE PERFORMANCE & ECONOMY NOW
ZN414 RADIO 1.C., with data, £I. )
TRANSFORMERS 240V A.C. input, type | 22V | amp 88p (20p P, & P.); Note--Vehicies with current impulse tachometers (Smiths code on dial

type 222V 300mA, 7V | amp, 99p (20p P. & P.); type 3 12V 300mA, 88p (15p RV1) will require a tachometer pulse slave unit. £3-35 Inc. V.A.T. p&p.
P. & P.z; type 4 9V 500mA, 88p (gOp P. & P.); type 5 50V 2 amp, 50V 500mA, E.D.A. 82 BATH STREET, WALSALL, WS1 3DE.
53-&!0 75p P. & P.) type 6 10V 14 amp twice, 20V 14 amp twice, £4-50 (85p

, & P.

TWO-PIN DIN SPEAKER SOCKETS, 10p, bank of 2 18p.
MINIATURE 8:F 300 V.W. ELECTROLYTICS, |0 for 57p.
500YD REEL OF PVC 14-0048 CABLE, £3.

AUDIBLE ALARM SYSTEM, with transistors and |.C., 12V, 75p. \
TANTALUM BEAD CAPACITORS 0-1uF 35V.W., 0-33uF 35V.W,, —m—

IuF 35V.W., 2-2uF 35V.W., 3-3uF 16V.W., 4-TuF 35V.W,, 5uF 25V.W.,, — . S 2
- 6-8uF 25V.W., 6-8uF 35V.W., 104F 25V.W., 154F 20V.W., 20uF 6V.W,, Electronics Design Associates, Dept., P.W.9
82 Bath Street, Walsali, WS1 3DE. Phone: (0922) 33652

22uF 16V.W,, 33uF 25V. W, 47uF 6V.W,, ali 9p each.
TOKO 55M.H. ADJUSTABLE COILS FOR FILTERS, 18p each.

‘{  FERRANTI ZT X108 BRANDED TRANSISTORS, 6 for 50p. - NEBME cevvrerenenrervensersnans
POWER TRANSISTORS, OC25 50p, AD149 60p, BD112 25p, BD187 ]
25p, BD207 55p. . Address ....ooonrivisinens s Revesavesaaseseersss
WIDE BAND RADAR AMPLIFIERS, {0-100MHz untested with data, 5 |
for 57p. ] seesnepssasaren
50 ASSORTED BC107-8-9 TRANSISTORS, untested, for 57p. MK, 2 DIV Ass, Kit® £11.80 TRz | | enclose cheque/PO’s
OPTO ISOLATOR LINTRONIX IL-74, with data, 50p each. TR for £
0-1uF 160 V.W. POLYESTOR CAPACITORS, 20p doz. Mk, 2 Ready Built Negative Earth @ £14.97
CA3089@ FM L.F. 1.C,, £1-40 each. . i : ch "
FM FRONT END 88 TO 108MHz with details for conversion to aircraft Mk, 2 Ready Built Positive Earth ® £14,97 eque No.

'l’d'":s"srélr\nfé'gsiﬂi LTI-TURN TRIM-POTS for 60 lanionTChangeover SWitther'@ £4:30

p. ] m
20 ASSORTED PHOTO AND DARLINGTON TRANSISTORS, | ' e i G £2.43] ] S9Nd SAE if brochure

untested for £l. only required.

50 AC128 TRANSISTORS, branded but untested for 57p. - - _ - - /

Please add 20p for post and packing on orders under £2, unless otherwise ;
stated. Overseas orders at cost. -
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, CALLERS WEL D HERTSENG AC127* G117 SEeay 3o | MPauee 32 | eTIR41AT -

ALL DEVICES COME. Tel. Ws LAND aczy A8 [peims Brigs 33 | MPUim 3 | T aA> 88 | aNisd 5
iy Shae e NEW, B - Watlord 37774 Acisey MY pRE BEIAS |2t | Nimors: WS el T 0w 73 ]| Btsosy o2
T il AR B e W BE B S SRR M @
h\ "
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AoE AR i ey Wik conE P B ongn, sovauitbir Aq W | o i HlsE g mE & T
! RSEAS ORD & P ADD IPTIC ACigs® 18 C184L BF189 C29* Ti843 2N1871A®
VAT Ireotord e FobThas b coptlt g8 18 | BC F1991 RaL | ocse: | Tse &N 195
ore E AT C ACY17 188 4 37 10 {1 @ 1871B* 19!
am.d °lh0m|'.': VIA"r. Appllcableto O8T, ACY18 §§ ciars 28 g;zm H 88252 0 |1 Ilg:1 1 | 2nateor H
| Oleluq'K' Customers ACY1® 38 8212 FE“B 34 OC‘;“ 17 d |348 50 aN22I7* 40
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ROLYISTER CAPACITORS: A A R attord | Acv 1 CreL 38 | Braes @ oo & Tew  E | Namd =
RO AT R R Lot isst Silsble: » | A 78 | 8cure BF59S gt TX107 N2303*

i 0 ps, (Val Y40 a5 20 BE 23 ocne* 23 g 12 250
180V 1 0:03 “7'0008. 14p: °°° "o iogars n af). ACY41 C308 20 R3 25 72 27 X108 9§ N2368
Liev.0ies.0:13.0:20 1 £ 0+, 1883 018 0130, 22 0-018,'0 v B cioe 20 | BERi 3% dcqee &5 | TH% o | iNgasas 1%

'“NOV;O o1, p; 0:33,0-4719p; 0 p; 0 334 047 ;.' 018 Ip 0022 AD143* 38 Ca38 20 BFR79 25 0Gc7s. n X212 18 2483% 190
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4 30
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OPTO ELECTRONICS* SWITCHES*
MLl 1ol oli ot o glroccie s m | GOLOUR ADAPTOR ror vour
panen v @S W
: i ‘ 1L220 p 3" C. P
e O O e | Saruen PP ] €47 iRl eomeonen s] cni i o e TV GAMES
eliow, reen, | ! [ i
low, Green, 171322 7 SiCh gl EXISTING BLACK & WHITE
DIODES IBRIDGE | SPEAKERS | OCP70 40|DL707 37 C.Anod  sep| 30010
Aaa fapi| SR :;“) 88 AW g5p | SRPI2 oM ANIs) & An 1500l Sp changeoverssp | Are you fed up with playing TV Games in Biack and White on
AEYIT  80p | Casoy  20p | 2:5137 s.gn PTO MAN3E40 C. Cath  260p| SpST on off 54p fjYOUr colour set? Grass is Green not Grey! Watford Electronics,;
BA100 ::» 1Af00V  22p 228 235 o ﬁﬂfﬁ;o"sq a MINITRON 3015F  240p| 501y 1 g 1ags  7ap f] the innovators of the renowned ' ‘Olympic’ Games and the “Sure
BY100 u: 1m¥ g: 80 5W TIC114 110p| DRIVERS DPDT Centre ogf; Fire Rifle” now bring you a unit which can convert your existing
BY128 ::: 1aBov  34p | A4, 1900 | TILID 164p175491/75492 0! eDT Biased 11 s: TV Games to produce a colour picture.
OAs oo [3A%0), Jp|7x4” 205 | VOLTAGE REGULATORSY Improves contrast — Increases Realism — More Fun — Can be
8%; =p 2A200V  d8p | Torrely 723 TOS 53p|78L82AWC 1A 8V 51p| SLIDE 250V built in a couple of hours. Simply wire into your existing unit with
OAR  12b 2At0Y, .7:: gAdo0v 153p | TBAGSE  98p|MC7805 1A sV 135p| 1A DP tpfla few short wires. Draws only a few milliamps. (Very essential for
QAlL 180 |iaj00v 78p | SNV 14ep | TO3 Can Tupe  [METRIZ IR 1l 1A BeC O  ispfbattery-operated units.)
SAw  'ip|4awov mep | Ry 1355 |1A 12y fop|FTeNae 1A e tean| A PP 1l o) o oble. (4-43 MHZ xtal included.) Uses existing modu-
AN plaaswv az0p [ 10Asc0v 1980 | 10 10V gom| Variable Type 4pole2-way 24p
OAS! $0 L eatooy 73 | 15A40V 2000 | 12 12V 2400| LMAZSN = 18V 240p lators. (Modulators avaitable separately UHF/VHF.)'No complicated
o Ay i, T 150p/{M326N + 12V 240p] PUSH BUTTON QI setting up. Approx. size 4” x 24” x 1", Designed to work with the
‘OAZ2 b | gajsoov eap | 40630 wep | EM323K 4 e Sy T2, 2898 Spring loaded “Olympic"” and other TV Games using AY-3-8500 iC. e.g. Video-
'I;mg so|Bviee  Sep 40889 1%4p | MVRi2 180p] + 1-2V to 37V 350p] SPST on ot 55p B master, E.T.l.,, P.E,, P,W,, etc. (Available in Kit Form or Ready Built
001/2% Sp VMis8 40p | piace 1A -5V 220p| LM317H 5W 1-5A SPDT Cover 65 land Tested.) KIT PRICE: £9-88 incl. VAT plus 45p, p&p insured.
03t g | P ST2 25p | 1A -12v 20pl+ 1:2V to 37V 20/ DPDT 6 Tao %P B Ready Built, and Tested: £11-39 inci. VAT, 45p p&p insured.
N40OG/7* 2: Rngi3.3V-33V | LAMP HOLDERS AND LAMPS: SwiTcues: fxs:l BUTTON: Ready Built, Tested and Fitted £12-75.
N4148 p { 400m’ P | LES HOLDER Dome shaped, Red, Blue, 3
AI . '239 1:3W 170 | Green, Yellow, White 16p ;‘ggl}"s"gﬂ(‘;’h“;) 10’“5"0“’ Break 25p § SPECIAL OFFER
; ooy 8s LES BULBS 6y and 12v " SP changeover cent 280 § The "Olympic" TV Games Kit £25-49 incl. VAT (95p p&p insured)
3A/400V* 20p ARICAPS | MES HOLDERS Chrome cover, Red or | ROCKER: (black on/oﬁ10A 250V 23p ympi ¥ inch p p&p ins
aA/ooov* 27p | YariC 1350 | Amber, J':\Easllgdno ==l 500 | ROCKER: IIIulemtad (white) “Olympic” Kit in Colour £34-85 incl. VAT (95p p&p insured)
3A/1000V*30p | MVAM115955 h‘:ss%ﬁmss; o olders n HngAvgisn on. lgdAuzg'?'\l{\BLE ST0P§21 Sure Fire Rifle” Kit for the Olympic £9-50 incl. VAT (40p p&p)
“ "
8A/600V  50p gg:ggs, g: g: T:::R,::.sr,Gﬁ‘“A%%"ﬁ%'?;:ﬁ:g POIS/212 way, 20/2-6W, 35124 W, 432- Sure Fire Rifle"' Kit for other TV Games £10-25 inc. VAT (40p p&p)
S8CR's" ‘Neon with teads, 95V AC (No reslstor) I -
Piristors | e [ Neon motknvimanzmv ac.am wl TV Games 1C AY-3-8500 £510*
1A%V 38p | 75y 105p | FERRIC CHLORIDE* KNOB?; fit 1';' a"r:nﬂ \‘J(Ith grulla screws, i
Aty o 1lb_bag Anhydrous 65p -+ 30p p. & p: | R 2 (PURN, 0 & K8 for slidors) f pemanstration on at our shop. Send SAE for feaflet.
1A400V  52p | ALUM.BOXES | DALO ETCH RESIST K4 Black serrated. Metal top with line
e | MR PRt e | i S s L
s m. L3
Al B 2t 450 | COPPER CLAD BOARDS* K5 Black fluted metal top and skt i HACK RLUGS) SOCKETS VEROBOARDEPHe .
A0V 88p | 2DSIE” &P | Flore  Single- Double-  SRBP calibrated 0-10. 37mm diai 26p Screened |Plastic) Open | Moulded (copper clad)  (hisin)
3A400V 16p 4;2"1 g ”9 G”lass sided sided 778 K6 PK2 as K5, pmnter on skm 26p chrome | body | metai with x 33 36p 2Wp 19p
3AB00V 120 g, Sep|orxer p 80p K7 Black, knurled, tapered. Metal 2:5mm  12p 8p | 8p | break A ap ap  up
5A400V 128p :;'ﬁ:;" whexiz 13m 175p top & 'skirt. Calib. 0-10, 30mm  25p | 3-5mm 15p 10p | 8p | contacts Mxs Ap  ap
TV tmmn | St tan | Casest KO St Ramierea oot M0 MONG ) | g [ el TE [ H1E &b S e
8A400V 159p [ Ex4x2”  81p I NJHC1 85p We stock many more Prafessional type, with etch line 2 2 £ 2§ x 177 13Mp Wip  73p
BT106  1s0p | /%5x2 ngp NJSF2 275p cages, Vero, Classic, indicator 16-5 x 12mm diam. _ 26p f§ Din | Plugs | Sockets | In line 3 x 17”7 113p W43p  95p
c106D  83p %g;s > un: ysﬁ‘ga%’( & glﬂgfc N.ngfr ra\;‘ﬁ‘isl. K10 As above but tapered 18-5 x 17r2nm T e @ x17 2p  — 145p
TICM 20 [ o,4403 Aa2p | 12370 215D conted fow eost attrac. | KiT Aluminium, (Top Hat Knurled i EYPYvriaad 8p | 200 Ehtloflas|plne 24p
TIC4S  45p | {2x6x3” 180p | 1238D  269p tive steel cases (Pd body with 185mm skirt, K Spot face cutter 69p
2N4444 191D | 12x8x3” 205p | 1738K 3%9p Range). Atiractive 309 CO-AXIAL (TV) | %4p 14p 14p Pin insertion taol 89p,
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B. B. Supplies ... .. 384 | Home Radio .. 326 | scientific Wire Co., The ... ... 383
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e . i L. el Supplies ... ... 378
Bi-Pak Ltd. . _ ... 331 | LL.P. Electronics Limited S e 327 | sintel pp . ... 384
Birkett, J. ... . . 385 Intertext I,C.S. s s ... 388 Sonic Hi-Fi ... - R . 372
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School ... .. 322, 347,374,380 | Jones Supplies ... .. .o 383 | Goithern Valve Co. . o .. 388
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wwwomeaor 4 & | AERO SERVIGES LTD
44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD
LONDON W2 SSF s - LONDON Wi

Tel: 580 8403

Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office

Open all day Saturday

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR)

TYPE Ussat -

TYPE U431z U413 U4315
Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. Sensltlvity:
Sensitivity A.C. 867 0.p.V. 2,000 0.p.v. 2,000 0.p.v. gy B.C.y
D.C. Current 300 wA-6A 60uA-1'5A 50uA-2-5A Ranges:
A.C. Current 1-5mA-8A 0-6mA-1-5A 0-5mA-2-5A D.C. current: 0-06-
D.C. Volts 75mV-800V 78mV-600V 75mV-1000V e
A.C. Volts 300mV-900V 15V-600V 1V-1000V 300mA
Resistance 0-02-3kQ 1K-1M 30002-500k(2 D.C. Voltagé: 0-3-1:5
Capacity = 0-5uF 0-54F ooy S0-150-00-
Accuracy 1% D.C,, 1-5% D.C., 2:5% D.C,, A.C. Voltage: 1-5-7-5-
. . 30-150~300~750V
1-5% A.C. 2:56% A.C. 4% A.C. R"Q%%“;ﬁ"f'zo'
Price complete with pressed Transistor  collector
steel carrying case and test cut-off current B0uA
leads. £14-50 £17-50 £14-95 Traanns‘lstg;InD ICn ci‘x’:vr;
ranges 10-350
TYPES U4313 & U4313 PROVIDED WITH ANTI-PARALLAX MIRROR SCALES Accuracy: 2 5/28
cu/rrgn? gain
WA Power supplies: 45V
wWer H *
Sensitivity: 20,000Q/V D.C. attery
4'0000/\/ AC. {Eveready 1289)
D.C. Current: 0-06-0-6-60-600mA-3A Complete with steel carrying case, test
A.C. Current: 0-3-3-30-300mA-3A : lead, battery and instruction' manual £14-50
D.C. Voltage: 0-6-1-2-3~12-30-60-120-600~1200V
A.C. Voltage: 3-6-15-60~150-300-600-900V
Resistance: 500Q-5-50-500kQ NO OVERLOAD PROTECTION IS
Accuracy: D.C.2:5%; A.C. 4% (of F.8.D.) INCORPORATED IN THESE INSTRU-

MENTS

PRICE complete with test leads and fibreboard storage case £?4-50

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8%) HANDLING AND POSTAGE CHARGES £1-25 PER INSTRUMENT

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0-30

SOUTHERN VALVE COMPANY

Upper Floor, 8 Potters Road, Barnet, Herts
Telephone: 01-440/3641 MAIL ORDER ONLY

TECHNICAL TRAINING IN
ELECTRONICS TELEVISION
AND RADIO SERVICING

ALL NEW & BOXED “QUALITY" BRANDED VALVES
GUARANTEED 3 MONTHS.

ICS can provide the technical knowlcdge that is so essential
to your success, knowledge that will enable you to take advant-
age of the many opportumtles open to the trained person. You
study in your own home, in your own time and at your own
pace and if you are studymg for an examination ICS guarantee
coaching until vou are successful

City & Guilds Certificates:
Telecommunications Technicians
Radio, TV, Electronics Technicians
Technical Coramunications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

MPT Radio Communications Certificate

Diploma Courses:

Colour TV Sexvicing

Electronic Engineexing and Maintenance
Computer Engineering and Programming
Radio, TV, Audio Engineering and Servicing
Electrical Engmeenng, Installation

and Contracting

POST OR PHONE TODAY FOR FREE BOOKLET.

a Il:ﬂ To: International Correspondence
Schools t/9/77

Dept. No. 777J, Intertext House, LONDON

SW8 4U) or telephone 622 9911

Subject of Interest ... e e o

Name ... .

BVA ETC. (TUNGSRAM ETC.).

6% ALLOWED IN LIEU OF GUARANTEE.
ALREADY DEDUCTED FROM OUR PRICES.

Note: Prices are only correct at time of going to press.
PLEASE VERIFY CURRENT PRICES.

Some leading makes avaiiable.

VAT Invoices issued on request.

AZ 17 80p | K80 d4lp | PCL200 TY85 40p
DY86/7 49p | BZS1  38p . 00%32 {u]gz ggp
DY802 50p | <Y501£1.10 5 5 P
EB9L  18p («,zgo‘ 75p | PFL200 73p | U191  50p
ECC81 36p | puss 63p | PL36  70p | 6/30L2 75p
BCC82 36p | pC8s 63p | PL8T  50p | 6BW7 68p
ECC83 36p | pco7 7()p PL81A 5&p 6F23 80p
BECC83 40p | pCop0 50p | PL82  8bp 70p
ECC88 500 | pooss 3sp | PL83  O0p svs& GLG
ECH42 80P | pioss 44p | DLS4 48 99p
ECH81 44p | pioss e2p PLsou}go 1081 68p
ECH83 82D | poceg sop | PL604 S P 1 20LL 70D
ECH84 88D | p(iag sap | PLOOBELH0 | 20P4  70p
CL80 52p | popsp a)p | PLO0Y £2.20 | 30C1  4lp
ECL82 48v | popgy 45p | FLOI® £2.80 | 80C15  78p
ECL83 68p | pCpge 5&p | PL802 £2.10 | 80CI7 489
BCL88 600 | 5ipang PY33  50p | 30C18 £1.45
EF80 33p 2120 | BY8I/3 dop | B0¥5  &0p
EF85  38p a2V L pyss  50p | B0FLI £1.00
EFss  b2p | DCFBO01 300 | pygon 50p | 30FL2 £1.00
BFsy 38y | PUFRO235p | pygor 50p | 3011  36p
EF188 d4op | POF405 PY300 £1.40 | 30L16 50p
EF184 42p £1.45 | PY500A 30L17 72p
EH90 56p | PCF806 75p £1.30 | 30P12 50p .
EL34 £1.10 | PCF808 UBF8Y 40p | 30P19 93p
EL4l  70p L1435 | gOCR5 46p | 30PLI £1.40
EL84 40p | PCH20085n | UCH42 72p | 30PL13
EL90/1 47p | PCL82 32p | UCHS! 45p 1.0/
EL509 £2.75 | PCL83 60p | T(CL82 45p | B0PL14
EM84 50p | PCL8s 48p | UCL83 58p £1.1
EY51  30p | PCL85| 62p | UR4l 70p | HOPLLS
EY86/7 88p | PCL UF8Y  45p 5
EY500A 805 j 62p | UL4l  75p | 80PAMR
1.60 | PCL86 65p ' UL84  46p 90)

One valve post 12p, each extra valve 6p. MAX T75p.
LISTS & ENoumlE's SAE PLEASE |
Large valives 14p each
ALL PRICES INCLUDE VAT @ 12t %.

Woe offer return of post service.

CWO ONLY, No C.0.D.

Post free over £15. £6 to £15—75p (max.).

Items in stock at time of going to press but subject fo
market fluctuations without notice.

ENQUIRIES WELCOMED FROM TRADE & RETAIL
(same prices),

Practical Wireless, September 1977

wwWw americanradiohistorv com
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RADIO EXCHANGE LTD.

NEW EDU-KIT M

ep ©
Total Bui!ding Costs £900

P & P + Ins. £1'10

Completely Solderiess Elect

AJO

% 4 Transistor Earpiece
Radioc

% Signal Tracer

% Signal Injector

+ Transistor Tester
NPN-PNP

soldering iron or solder

% 4 Transistor Push Puall 2 2 tive Radio
‘. Amplifier % Electronic Metronome Y% Audible Continuity
o Y 5 Transistor Push Pull ¢ Electronic Noise Tester .
Amplifier Generator Y Sensitive Pre-Amplifier
Components include: 24 Resistors b 4 21 Capacitors * 10 Transistors

W 5”7 X 3” Loudspeaker % Earpiece
Y 2 Volume controls
Y% Ready Wound MW/LW/SW Coils

% 1 Yard of sleeving, etc. Complete kit of parts including construction plans.

Construction Kit. Build these projects without

% 7 Transistor Loud-
speaker Radio
MW/LW

Y% 5 Transistor Short
Wave Radio

Y 2 Slider Switches

ronic

Y% Batteryless Crystal
Radio

% One Transistor Radic

% 2 Traunsistor Regenera-
tive Radio

% 3 Transistor Regenera

% Mica Baseboard v 3 12-way connectors
% 1 Tuning Condenser 9 3 Knobs

%  Ferrite Rod ¥ 6% vards of wire

<

'VHF AIR ]
I
|

§ CONVERTER KIT

Build this Converter Kit and
receive the Alrcraft Band by
Placing it by the side of a
radio tuned to Medium Wave
or the Long Wave Band and
operating as shown in the
instructions supplied free with
all parts. Uses a retractable
chrome plated telescopic
aerial, Gain Centrol, V.H.F.
Tuning Capacitor, Transistor,
ete.

Al Par:s meluding Case and

£3.95 Bins

P & P and Ins. 80p.

POCKET
FIVE

NOW WITH 37
LOTUDEPEAKER

3 Tuneabie wavebands.
MW, L.W,, and Trawler
Band, stages, § transistors and -
2 diodes, supersensitive ferrite rod
aerial, attractive black and gold case,
Bize 53 x 13”7 x 3} approx.

All Parts including Case and Plans.

TFotal Build-
ing Costs

3-60

P&P+1Ins.80p

NEW ROAMER TEN
MODEL R.K.3.

MULTIBAND V. H.F. AND A.M. RECEIVER
13 TRANSISTORS AND FIVE DIODES |
QUALITY §” x 3” LOUDSPEAKER

WITH Multiband V.H.F. section covering
Mobiles, Aircratt, T.V. Sound, Public Service
Band, Loeal V.H.F. Stations, etc. and Multi- 3
band AM. section with Airspaced Slow
Motion Drive Tuning Capacitor for easier
and accurate tuning, covering M.W.1, M. n
L.W.,Three Short Wave Bands, 8.W.1, S.W.
8.W.3, & Trawler Band. Built in Ferrite Rod
Aerin] for Mediura Wave, Long Wave and .
Trawler Band, etc., Chrome Plated 7 section Telescopic
Aerial, angled and rotatable for peak Short Wave and
V.H.¥. recepiion. Push Pull output using 600mw

Transistors. (ain, Wave-Change and Tone Controls.
Plus two Slider Switches. Negative Feedback circuit
and SPECIAL POWER BCOSTER SOCKET AND
RESISTOR, to virtually double gain if required.
Powered by P.P.9 9 volt battery.

Complete kit of purts including ¢arrying strap.
Building Instructions and Operating Manuals.

£1 3 * 99 Including Post and Packing

Case Enclosure Kit {if required) £1-%0 inc. P & P.

Self Containe:l Multi-Band

ELECTRONIG GONSTR

sistors and 3 Diodes. Push/Pull

output. 3” Loudspeaker. (iain Control. 7 section
chrome plated telescqpic aerfal, V.H.F. Tuning
E Capucitor, Resistors, Capacitors, Transistors, etc.
Wili receive T.V. Sound. Publie Kerviee Band, Air-
criit, V.H.F. Local 8tations, etc. Operates from a
9 Volt PP7 Battery (not supplied with kit). .
Complete kit of parts includiug construction plans.

£7-95

P & P and Ins. 90p.
7 Transistors, 6 tuneable wavebands, MW
EC K4 LW, Trawler Band, 3 Short Wave Bands.
Receiver Kit. With §” x 3” Loudapeaker.
Push/Puli cutput stage, Gain Control, and Rotary
Switch. 7 Trausistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8” Sensitive Ready
‘Wound Ferrite Fod Aerial. Tuning Capacitor. Resistors,
Capacitors, ete. Operutes from a 9 Voit PP7 Battery
(not supplied with kit). Complete kit of parts-ineluding
constraction plans. £7 .

P & P and Ins. 90p.

JGTION KITS

NEW

Everyday
Series
Build this

exciting new
series of designs.

E.V.5. 5 Transistors and 2 diodes.

MW/LW. Powered by 4} volt Battery. Ferrite

tod aerial, tuniug condenser, volunie control, and now
with 3” loudspeaker. Attractive case with red speaker
grille. Size 97 x 51 x2%” approx. All parts including
Case and Plans.

Total Building costs £4 * 30 P & P 4 Ins. SOp.

E.V. 6. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
8" loudspeaker, etc., MW/LW coverage. Push Puli
output.

All parts inctuding Case and Plans.

Total Building costs £4 * 95 P & P + Ins. 90p.
E.V. 7. Case and looks as above, 7 Transistors and
3 diodes. Bix wavebands, MW/LW, Trawler Band,
SW1, §W2, 8W3, powered by 9 volt battery. Push §
Pull output. Telescopic aerial for short waves. 37
Loudspeaker.

All parts including Case and Plans.

Total Building costs £6 3 95 P & P + Ins. 90p.

Completely

Wav
% One

Low
% Elec

EDU-KIT JUNIOR

projects without Boldering ¥ron or Solder.
% Crystal

Battery necessary.

% 2 Transistor Regenerative

Radio speaker, Earplece, MW Ferrite
Transistor ~ Earplece 3ud Aerial, Capacitors, Re-

Radio Medium Wave Sistors, Tmpsistora, ete.

Coverage. Complete kit of parts includ-

% 4 Transistor Medium Wave

Solderless Electronic Construetion Kit. Build these

Radio
ve Coverage

Medium s Electronic Metronome.
No % Transistor Push/Pull
Amplifier.

Transistor Radio. ) parts ineluding Loud-

ing construction plans.
Ispeaker Radio. .
tronic Noise Generator £6 * 55 P &P + Ins. 80p.

wwWw americanradiohistorv com

To RADIO EXCHANGE LTD

61A HIGH STREET, BEDFORD MK40 ISA
Tel: 0234 52367

ALL PRICES INCLUDE VAT Reg. No. 788372
% Callers side entrance ‘‘Lavells” Shop.

% Open 10-1, 2.30-4.30. Mon-Fri. 9-12 Sat.

-—; e-n:lose £ - TETCEITIcErTYT: TITELT: T EYTrEr 3 _ —'
ST oo o W BN . Jon e l

PW/977
-------------

389
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ELEC TRONIC ORGAN

The only organ you can build in slages and
tailor to your requirements as you go
atong—and at each stage yau'll have a fully
working instrument! We haven't got the
gimmicks (yet—they're coming saon), but we
have got the most beautiful sounds—you
won't find them or any organ less than twice
our price. So get our MESEO series leaflets
naw! 65p buys the three available so far.

GRAPHIC EQUALISER

Y enyene

Ll

This high quality Graphic Equaliser will enhance-even the most
saphisticated system at a fraction of the costwof a ready-made
equaliser of equal quality. You can get all the parts from us
(except waodwork) including drilled and printed metalwork.
Constructian details in our leaflet: 15p.

We stock an excellent range of
toals especially for the elec-

T.V. GAME

Play fascinating games NOW
on yaur own t.v. in your own

tronics enthusiast. From miniature

Full details on catalogue pages

A completely self-contained pedal
unit. i3-note, 2-octave range,

4 organ stops. It can be added to
any organ! A really unusual extra
is the bass guitar stop which uses
four envelope shapers to give a
real bass guitar sound. A must far
the solo guitarist. Full construction

living room. The kids will think
it's magic when the scores pop

up on the screen. Lay your bets—
—anyone could win—with Maplin's
prices everyone can win.
Complete kit to play four games
only £24-50. Add 35p for copy of
construction detajls. See our

June newsletter for details of

ils i —post th
details in our catalogue—post the ekt

coupon below now!

\ - wiring tools to multimeters in-
e cluding soldering irons and
A i desoldering toois, screwdrivers,
\ cutters, pliers, strippers,
miniature electric drills for

C -2 p.c.b.'s, transistor tester etc.

? \ 167 to 176.
:

—
SIS

IT'S AFANTASTIC BESTSELLER!

216 big (117 x 8" pages! Over a thousand illustrations!
Over 30 pages of complete projects to build!

Thousands and thousands of useful components described
and illustrated! No wonder it's a bestseller!

DON’'T MISS OUT! SEND 60p NOW!

9

POST THIS COUPON"NOW FOR YOUR COPY OF OUR CATALOGUE |
I

I

PRICE 60p

Please rush me a copy of your 216 page catalogue-by return of post
| enclose 60p, but understand that if | am not completely satisfied | may
return the catalogue to you within 14 days and have my 80p refunded

Our bi hi l you up to date with latest
guaranteed prices — our latest special offers (they save you
ds) - details of new proj and new lines. Send 30p

for the next sixi (5p discount her with each copy). immediately. I
MAPLIN ELECTRONIC SUPPLIES | N

PO. BOX 3 RAYLEIGH ESSEX SS6 8LR

Telephone: Southend (0702) 715155
Shop: 284, London Road, Westcliff-on-Sea, Essex
{Closed on Monday) Telephone: Southend (0702) 47379

Rt RO 11, Wi
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