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ADD 8% VAT TO PRICES MARKED *
ADD 124% TO ALL OTHER PRICES,
OR AS CURRENT VAT LEGISLATION
SEND C.W.0.(EXCEPT GOV'T DEPT)
POST & PACKING 20p FOR THE UK.
BARCLAYCARD & ACCESS BY POST
OR €5 MIN ON TELEPHONE ORDERS.
CATALOGUE LIST FREE SEND SAE
MONEY BACK IF NOT SATISFIED.

58-60 GROVE RO,
WINDSOR, BERKS.
SL4 148,
TEL.54525.

A SEMICONDUCTOR DPOWEFRHOUSKE
HASTRSHRIVIGE QUALITY PRODUCT

400 vay Ib's (oW TRANSISTORS

NORMALLY 24 HOURS
ONEX STOCK ITEMS.

PRICES FULL SPEC.DEVICES

703 RF/IF 29p IM381 2xpreA. £2 PRICE EACIi: - MATCHING 25p
TO PRICES 709 T099 25p*  L¥1808 radio 3 AC127/8 176 20p* TIP29 & 30 oa 64p 74]
709 DIL 14 29p* LM3900 4xOPA 6 0p* AC187/8 20p* TIP29C & 30C 85p* 22
710 DIL 14 35p* MCI303 2z Pre €2 * AD149 49p* TIP31 & 32 ea 74p* P
OPTO-ELECTRONICS 723 Regulator 49p* MC1310 stereo €2 * AD161/162 ea50p* TIP3IC & 32C £1 * 8p"‘
741 DIL 8 PIN 22p* MC1312 SQ £2 * BC107 10p* TIP11 74p*
741 DIL 14 35p*  MC1318 £2,50 * BC107B 13p* TIP4IC £€1.35 *
B{EEI;A;{%.. 10 741 T099 33p* uC1330 75p* BC108 9p* TIP42 85p* 555 35P
DL704 o,3" £1% 747 Dual 741 69p* MC1339 2xPre ¢£2 BC108B 13p* TIP42C £1.50 *
D747 0.6" ¢1.25% 748 DIL 8 PIN 33p* MC1350/1/2 g1 * BC109 9p* TIP2955 99p* BC |°9 9’
DL727 2x3" £1.99% 4195 15-0-15 €3 * MC1466/1469 £4 * BC109B 14p* TIP3055 69p*
3015F or G £2+ 7805 5V 1A+ £1.50* MFC4000 iW AF 75p BC109C 15p* TIS43 Unijunc 27p*
7812 or 15 £1,69* NES536 FET OPA €2 * BC147/8/9 9p 2N706 & 8 16p*
ZENON STROBE TUBES 7905/12 & 15 £3 * NE540 Buffer €2 * BC157/8/9 12p  2N2646 UJT 49p* 2”3055
DISCO/FLASH GUN 76013 6W AF €1 NE550 2V ref £2 * BC167/8/9  12p  2N2904 & 5 pnp29p*
TE606 TUBE £7+* CA3046 65p  NE555 TIMER  35p* BC177/8/9  20p  2N2926broyg. llp 45’
605 SMALL £4* CA3048 £2,20  NES556 Dual555 99p* BC182/3/4a&110p ~ 2N3053 18p*
e CA3054 £2.20 NE560 PhaseLL ¢4 * BC212/3/4a4112p  2N3055 115W  45p*
RED POLARISE FILTER 6"x1" €1.50% i 57o0 oos 84p* NE561 PlLoop €4 * BCY70/1;2 18p* 2N3055 RCA 89p* FET38I9
ICL8038 Sigen £3 * NES562 PLLoop £4 * BD131 &132ea39p  2N3614 TO3 £1.50 *
HEU LEDS ‘D p. LM300 OPA £1.50* NE565 £3 * BFR39/88250V39p 2N3702/3/4/5 10p ’6
LM301 OPA 38p* NE567 £3 * BFY50 15p* 2N3706/7/8/9 12p P
RED LEDS 209 STYLE 0.125" DIA. LM304 0-40V  £3 * SN72741 as 741 BFY51 15p* 2N3710/11 14p
OR 0.2" DIA. NO CLIP ONLY 10p.* 1LM308 Hi Bo €1 * SN76660 IF €1 BFY52 & 53 15p* 2N3771/2/3 €2,25*
TIL209 RED LED & CLIP 12p* LM309K 5V Reg,£2 * §SN76611 IF £1 BSX19/20/21 20p* 2N3819e &23e 16p
BIG 0.2" RED LED & CLIP  14p* LM318 70Vus €3 * TBA 800 AF 80p MJ2955 TO3 95p* 2N3820 FET 40p MC'IJIO
GREEN LED LARGE OR SMALL 29p* L1372 IF €2 TBA 810 AF 7W 95p MJE3055 64p*  2N3901/5/6 17p
ORANGE LED LARGE OR SMALL 29p* LM377 2x2W AF €3 TBA 820 AF 80p MPU131 PUT 49p  2N5457 FET 29p

ORP12 60p* 2N5777 39p* TEC12 £1*

/

LM380(60745) 89p ZN414 Radio £€1.20

cmgs T7TL

INS BUSH SETS Sp.DATA LIST I5p.

o OW

SAFE MOTOROLA  7400N 15p*  DIGITAL
CD4000  15p* 7401 16p* CLocK I¢
€D4001 19p*  7402/3 16pt  AY51224 4DIGIT £3.49 TRANSISTOR DATA LEAFLET 15p
CD1002 19p* 7404 19p* TTL DATA ....... LEAFLET 15
CD4006 €1 * 7405677 3epr  SWITCHES OPTO LED & DISPLAYSequivng
CD4007 19p*  7408/9/10 19p* SPST 18pt DPDT 24p+ CMOS BOOK £2.50- CLOCK 155
CD4008 87p* 7411712 22p* SUBMIN SPST 65p* ALL ‘OTHER PRODUCTS eéoe 10p
CD4009 50p* 7413 28p* “  YAVECHANGE SWITCHES ALL 40p*
CD4010 50p* 7417 28p*  1POLE 12 WAY,2P6W,3P4W,4P3¥, DIODES
CD4011 18p* 7420727 23p*  COII, FORMERS 0.2 or 0.3" 10p. y
AUDIBLE WARNING BLEEPER k2 o PR el S ey e G
CD4013  50p* 7440 16p*  GAS DETECTOR Tgs igggg} 7250V & 1N4002  5p*
o CD4015  94p* 7441 75p* p*  1N4007 9P
12VOLT 35mA,SPARKLESS €1 peprehs o gopx  TGS308 €41 MAINS KIT ¢6% IN4148 & 1N914 SILICON dp=
CDd017  94p* 7445 78Dt T LOMETERS ZENERS BZY88 400m¥ 10p
T h i T CD4020 £l * 7447 79p* 1 RS AB EGIN BRIDGE RECTIFIERS 1A50V 22p'
EChNOIOgY VOY  coaozz  s7pe 7450/3/4 167 2 MEG LIN OR LOG ONLY 10p. ea ' 100V 30p* 6AWP 100V 55pe
CD4023  19p* 7470 P*  2.2K 5K & 10K 100K 20p ea
EL??;‘O?;C530Nng¥CT{O§eKITS' CD4024 ng: :II:;Z §?p: ALL OTHER VALUES ONLY 1sg ea SCR’s TRIACS
.50, n . Cn4025 P 3 p 2 SCR's; T1
Subject to avallability. CD4027  50p* 7474 31ps PRESETS 6p. RESISTORS W 1p ea. IARSS‘; 5331/422 égoéoov 23,‘3:
Send S.A.E. for details. CDp4028  87p* 7475 49p*  HEATSINKS TO5 & 18 7p* TO3 16p*  C106 4A 400V THYRISTOR 55p*
CD4040 94p* 7476 36p* Tv4 PLASTIC POWER 17p*
0-365Pf T 99 CD4042  78p* 7480 45p* T3 EXTRUDED 4" FINNED 45p* oSG L1 SR 1AR OV Ta
P uner P cpaois c1.24p* 7481 99p* 5A 400V DISCO TRIAC £1.50%
SHORT/MED WAVE AIRSPACED CD4049 50p* 7482 69p* DIN PLUGS ALL 15p ea DIACS: BR10O & MV2 25p ea
- CD4050  50p* 7483 82p*
0-365 pf CAPACITOR 99p . ¢1 = DIN SOCKETS a1l 10p ea
3 DIGIT & RESET TAPE COUNTER 99p %:gg; SSS* ;:Sg i L BULK NFFERS PER 100 off
SET 3 455KHZ IF CANS 7 or 10 mm €1 A 69p* 7490 12p* LARGE RANGE OF OTHER PLUGS ETC_ R 0.0 ST G5, E
i:g}? ;igg : ;jgé Zgg: ALSO CASES , SOLDER, METERS ..., 1N4007 €5 * BClo7 ¢8. =
: BC108 €7.50* BC109 £8 *
DAI_D 14512 ¢1.20 * 7493 45p* MANY VERO CASES AVAILABLE PLUS:- 2N3055 £33 »* NES555 ¢30 *
en 75 14516 g;g : ;332 ggp: 2518 £1,90* 2520 £2.15%etc. 741C(8)£18 *3819FET £12
p p 1se "gops 74100  §1.10% BLACK PLASTIC CASES IN ABS xd2mm A 50V BRIDGE tle.
ETCH RESIST PEN & 2 TIPS 75p* 14520 £1.40 * 74107 33p+ B80x60 50p*100x75 75p*
EECFETCHRE HED e D %08 & e 32pe 120x100 89p* MATCHBOX 40p« BARGAIN PAKS
6"x4" BOARD .NYLON £1,SRBP 50p* 11528 £1,00 * 74122 42p*
PCB KIT:8 ITEMS 2. ° 14541 £2.16 * 74123 65p* géiﬁ\%loszpf o5 Oull 8 BT Ex £7ea.Full spec.
DECON DESOLDER BRAID REEL 69p* 199 * 74141 83p* A .
i }32‘;2 ié 25 * ;4145 72;[’,, ELECTROLYTIC,IN 10,25 & S0v. PAK A; 11 RED LEDS full spec £1*
14566 £1.59 * 74147 ¢2 + 2UF/10V ,10,50, & 100uf 25V  PAK B 5 741C 8 PIN OP AMP £1*
vero s T oEhe o g8p+ & 10V 7p ea. SOVOLT 10p ea. PAK C 4 2N3055 £1#D 12 BCL09 {1+
VERO 0.1" PITCH COPPERCLAD 14585 £1.25 * 74154  t1,20+ 1000 uf 25V 18p.200/500ut 9p. PAK E 11 BC182 ¢1.F 11 2N3704 1
e e SLeth P ALOMINIUN BOXES PAK G 7 BFY51 £1* H 8 2N3819 ¢l
S T PAK J 6 2N3053 €1* K 1N914x40 ¢l
5 G &
e D e e o OiL sockets AB7 50p* ABS 47p* ABL2 44p*  PAK M 3 T099 3055 C1*N 25 OA91tl
33"x17" £2¥FACE CUTTER 65p AB13 85p* AB5 S50p*AB10 50p*
DIL BREADBOARD 6''x4" £2,25% DIL SOCKETS

cassettes

LOW NOISE NOT REJECTS.
€60 33p ea TEN FOR £2,70
€90 42p ea TEN FOR £3.6%

VERO PINS: 36 30p.200 €1.16%*
5 MIN CLEAR EPOXY GLUE 75p*

TRADE SUPPLIED

LOW COST TYPE 8,14 & 16 pin 14p%*
PROFESSIONAL TYPES BY VERO etc.
8 PIN 16p* 14 PIN 18p* 16 PIN 20p*

SOLDERCON PINS: 100 65p* 1000 £4*

DIL RELAY 14 250v SPCO £1+*

TRANSFORMERS 100Ma 6,9 or 12 £1.
3A/1A 6/12 or 12/24 £2 each.
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than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer

advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope,
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GLEARANGE QFFER!

SEw) PANEL METERS

AT GREATLY REDUCED PRICES
BAKELITE PANEL METERS—MODEL MR 65

Dimensions: Front 80mm x 80mm square
Pansl Hole: 8Smm diameter
Accurscy+2-5%

RANGES

100mY DC

£2'95 each

| £3-05 each
2A DC £3-25 each

* Movlng Iron (all others are moving coil). PIP 4 Ins. 15p £3-40 each

Dimensions: Front 110mm x 120mm wide
anel Hole: 85mm
Accuracy +£2-5%

RANGES

10mA
S0mA
100mA
3500m A
A DC

£3°95 cacn 1 | B3

‘S' Meter imA  £4-$3 each 20v DC
YU Meter £4-55 each
P/P 4 Ins. TSp. * Moving Iron (all others are moving coll).

Housed in strong biack plastic cases.
Clear view front. 3° mirror scale, Fully
insulated terminais will accept elther spade
or 4mm plug.
Dimensiong: 100mm wide x 90mm deep x
mm high overall.
Accuracy 2%

SINGLE RANGE MODELS

1A DC 15V DC
SA DC 20V DC
5V DC 50V DC

DUAL RANGE MODELS £5.95
%0mA/SA DC " sVAIsV DC each

sv/s0vV DC | 1A/15A DC
1A] SA DC P/P & Ins. 15p

01437 8204
MAIL ORDERS AND ACCOUNT ENQUIRIES To SR
HEAD OFFICE. e

LASKYS, CUSTOMER SERVICES

DIVISION, DEPT. PW9 AUDIOTRONIC
HOUSE, THE HYDE, HENDON, NW9 6JJ.
Telephone: 01-200 0444 Telex: 924920
down

481 Oxford Street, W.1. 01-493 8641 QPG

31 Edgware Rosd, W2 o Wit -262 0387 =
ottenham Cou o8 . -638 0345

3 Lisle Street, W.C.2 m m

Access, Barclaycard and Diners Club and y)
Countdown accepted at all branches or
by telephone at head office. ALL PRICES INCLUDE VAT.

SPEAKER
i
TWIN

MICROPHONE (i)

I

DISCOMAJOR Mk. 2 POWER DISCO CONSOLE with u..tegnl Power Amp. Twin Jack
output sockets. TWIN BSR turntables. Cartridges with Diamond Styll. Bepnrnte xolume
controls each t/table. Full fleadphone Moniloring Facthm: PAIR

SPRAKERS: Rlack Vynide covered cabinets approx. size 8" x 8”. PAIE OF KI-
HEADPHONES snd MATCHING ‘MIKE': STEREO VERSION SZW 95

PACKAGE PRICE (including VAT) Carr.

OR DEPOSIT £18:85 and 18 tortnightly. p’symenta £8-75 (Total £18645)

FANE DISCO 600 SPEAKER UNITS. Fabulous ‘SBpecialist’ range Speaker £39.95
in heavy Vyuide covered cab. Fitted protective corner pieces. List £45 e
A pair can be supplied in lieu of RSC Speakers with the above syatem for £25 exira.

MOBILE DISCO CONSOLE

MIC., JACK, PHONE, JACK,
MONITOR VOL. CONTROL.
MONITOR SELECTOR DECK
(1) Vol. Control. DECK (2) Vol.
control. Mic. Vol.  Control.
Treble Control. Bass Control.

ON/OFF 8witch.

Neon Indicator. £59‘95 C: ..
Twin Turntables 2 &8
Terms: Dep. £7-95 and 18 fortnightly payments £3-33. Totai £687-89.

40 WATT DISCO SYSTEM
£99.95

Incorporates Mobile Disco Console with output 8tage. (Retail
price £79:95) plus Pair 127 25w Speakers in Rexine covered
cabineta. Price for 3 items Carr. £3

POWER (SLAVE) AMPLIFIER 100 WATT

Suitable for use with
DISCO-Consoles.

Also for increasing output £49.95

of lower-powered Ampli-

fiers. Terms: Dep. £9-00 and 12 mthly
payments of £4- 00 (To(al £57-00) carr. £1
200 Watt (100 + 100W) Model £69-95.

TITAN GROUP/DISCO SPKRS

GUARANTEED FOR 5 YEARS

Rec. Price RB8C Price
T12/35 12”7 35w £15-80 £11-95
T12/60A 12" 60w  £22-50 £15-95
T12/100 127 100w  £36-00 £24-95
T15/60 15” 60w £28-00 £18-99
T15/70 15" 70w £28-00 £19-95

Imp.8-15 Q "
= T15/100 15" 100w £41-00 £29-95
FANE HI-FI SPKR| T18/100 18" 100w £47-00 £32-95
TERMS MONTHLY PAYMENTS
AT LESS THAN MODEL DEPOSIT TOTAL
HALF PRICE Model T12/35  (Pair) #6:90 & 8 at £2:62  £27.88
Model 121/15LR  [27] Model TI2/f04 (Pair) £8-90 & 8 ut £3-37  £35-88
20W PVClow resondnce Model T12/100 (Each) £5-99 & 8 at £3-00  £29-89
4 159 Model T15/60 (Each) £4-89 & 8 at £2-25 22299
T pma T D HRUER B
£ e] (Each) £7°00 & 8 a i i
OUR PRICH £7 95 Model T18/100 (Each) £0-95 & 8 at £3-37 #3601

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS

PULLY GUARANTEED. Impregnated and Interleaved where necessary.

£200-850v. 50o/s. Bareened AUTO (STEP UP/STEP DOWK)
MIDGET CLAMPED TYPE TRANSFORMERS  0-110/120v.
250v. 60mA 6-3v. Za. 2 75 200-230-260v. 50-80w. £290 1560
250-0-250v. 60mA 6-3v. 2a. 218 watts £5:20. 250 watts £6:37,
STD. UPRIGHT MOUNTING or Dnor-rm‘z‘o s 500 watts £9-84.
250-0-260v. 100mA 6-3v. 4a. 0-5-6:3v. 3a. £4-8l
300-0-300v. 130mA 6-3v. 4a. C.T. 8:3v. OUTPUT TRANSFORMERS

1a. for Mullard 510 Ampilfier g5.g0 | Standard Pentode 5000 to 3 ohm,

350.0-350v. 100mA 6-3v. 4a. 0-5-6.3v. 3a. $4.85 | or 7000 ohm to 3 ohm £112.
350.0.350v, 150mA 6-3v. 4a. 0-5-8-3v. 3a. £5-80 | Following All Push Pull 8 watts
125-0.428+, 200mA 6.3v. 4a. C.T. 6v. 3a. £9.86 | EL84 to 3 ohm or 15 ohm £188;
S 00mA 6.3v. 4a. 6-3v. 4a. bv. 34, 81000 | 10-12 watts 8v, 8 to 3 ohm or 15
450°0-450v. 250mA 6-3v. 4a. C.T. Sv. 3a. 21045 gh"'(.”'“}' Al ';;*_;;h_
250-0-250v. 70mA 6:-3v. 2a. 0-5-8:3v. 2a.  £22:60 % & (10 £h & L (L0 Qumw ;
250-0-250v. 100mA 6-3v. 3-6a. 2290 Efsi‘, o 1 Shiti gl natel
250-0-250v. 100mA 6-3v. 2a. 6:3v. la. 2820 | S50 '24,33‘39"'15_“1% 2%
360-0-350v. 80mA 6-3v. 2a. 0-3-6-3v. 2a. 2380 i € Yi ond L6 KTG‘;‘*”“-
300-0-300v. 100mA 6-3v. 4a. 0-5-6-3v. 3a. 2438 *;:g,]:°g‘;oylg‘g';l"‘n £391p. 20 =t
FILAMENT OR TRANSISTOR POWER PACK high quality  sectionally wound
12v. 1s. £1.10, 6.3v. 15a 8106, 6-3v.2a. 8110. | pfs, 1% X166 etc. to 3 or 15
6-3v, 3a £1-70, 6-3v. 6a.£2-60,12v. Ja. or 24v. 1-ba. ohw, fully shrouded. £6-37p.
£9.60 0-9-18v. 1ja. £226, 0-12-25-42v. 2a. 88:19 :

CHARGER TRANSFORMERS SELENIUM RECTIFIERS
0-9-15v, 14a. £2-03; 21a. £2-28; 3u. £2-32: 5a.£2-84. All Full wave 6{12 v. D.C. ?utput..
6a. £3-19; 8a. £3-48. Max. A.C. input 18v. 1a 45p, 2a 57p,

3a 86p, 4a 95p. 5a £1-15.
SPECIAL OFFER For a month only L.g.n i?gg‘ElsOO 15£mIAO'H 75})%%
25 28: mA, ’
FANE CRESCENDO COLOSSUS 2 O M e
18" 200w Super Bass 8pkr

soecsaopas |, £69-95 | pen PRICES INC. VAT

payments £8-70 (Total £79-55) Carr £1-25

Practical Wireless, October 1976




e<i200 WATT Dlsco sverM

Consisting_of

(1) Twin T/table Console / 4 c. Mic,
with Pre-Amp and P.U. Cartridges / UD150 Cardioid
(2) 100 + 100 watt Power Amplifier. S £9-95 extra

(3) & (@) Pair 100 Watt Loudspeakers with systern only
including Twin 127 Units

SYSTEMS UP TO 300 WATTS QUTPUT AT UNBEATABLE  fend tor

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119-95

Twin McDonald MP80 type turntables. Bonotone or Acos cartrid,
dlamond stylj. Facliities as TDI Console but with bullt-in 100 watt P

STEREO VERSION £I155 o DEFOSIT 26

pilfier, complete with Iid. Or Dep. £18-95 and 18 fortnightly pymts £6-78 (Total £185-99)

pymts £8-30 (Total £174-40). Carr. £3

Carr.
£2-50

ges with
ower Am-

and 18 forinightly

R.S.C. COLUMN SPEAKERS

All types 15 Ohms covered {n Vynide & Vynair
TYPE €38 40-50 WATTS £29.95

AND

Incorporating three high flux 8" speaker high power voice

units. Dep. £5:85 and 8 monthly payments 54” x 147 x 11”7,

£3-50 (Total) £33-95 Carr. 65p. 12 mthly. pymits. £4-0
£57-00) Carr. 85p.

ALL RSC PRICES INCLUDE VAT

’ INTEREST on Credit Purchases
% REFUNDED settled in 3 months

SUPER MINSTREL 10 W GUITAR AMP.

Incorpouung Tremolo and 10” Speaker. Output 10 watts
M.8. Continuous. 3 Jack Inputs for Microphone and Iastrament.
Mains Neon Controla: Volume, Tone, Tremolo Bpeed, Tremolo

Intensity.

Terms: DEPOSIT £7 76 and 8 monthly £ 9
payments £3-30 (Total £34-15) Carr. tree

Rating 50 watts. 3 inputs, 2 vol. controls— Bass, Treble Presence Carr. £1-50

Buitable for Lead or Rhythm Guitar, mic., Radio, Tape etc. Inc. High Flux 12”7

50w Speaker. Dep. £7-95 & 8 monthly payments £7-48 (Total £67-79).

PHANTOM 50/G Ps“ii&“i‘f&’ff;éﬁ?i'?v'}«"y' Tat.£69°95
used with Bass Guitar. Carr. £1-75
Or Dep. £0-95 & 8 monthly payments £8:70 (Total £79-85)

IDEAL FOR YOCALISTS

TYPE C4/80 80 WATTS. Fitted four 12"
highly sensitive high flux speakers with

PUBLIC ADDRESS

colls. Approx. size
Deposit. £8-00 and

0. \Total ‘49_ 95

FANE
CRESGENDO
SPEAKERS

FULL RANGE

TDIM DISCO CONSOLE

Incorporating twin BSR MP80 type

carr.

£199-95

G turntables and Sonotone or Acos

Terms: Dep. £40-00 and 12 monthly oTiTidEes TR At e el plrit
payments £1560 (Total £227-20) turntable, Also MONITORIKG
FACILITIES, plus Treble and

% ILLUMINATED P.U. ARMS Bass Controls. Separate input
% FULL SIZE B.B.R. Turntables for ‘mike’ with vol. control.

Black Vynide covered
Cabinst with lid,
Or DEP. £14-95 and

it b £00-5

£65-47 (Total 2118-41) Carr. £1-50
TD2S STEREO VERSION

% BEPARATE MAINS SWITCHES
for L. & R. Turntables

% NEON MAINS INDICATORS
for all three switches

% INPUTS (Each with its own
SLIDER Control) for Mic & Tape

% MASTER BASS, TREBLE and gfmﬁ,%g,‘slg £20 £l 25-00
VOLUME CONTROLS and 18 tortnightly

Carr. £2-
% FADE IN/FADE OUT SLIDER e £2:00 |

el
MIXER Controls for each T/table  Ladincrar 2871

{Total £140:78)

TITAN 100WATT BASS BINS

High quality 15 high flux Buss Unit and J104 Horn
Tweeter in folded horn type enclosure to provide amazing
resulta. List £144 Or Dep. £14:85 and 18 fortnightly
payments £5-47 (Total 2113-41)

FANE |JLTRA HIGH POWER LOUDSPEAKERS

power ratings are R.M.8. continuous. 2 YEARS’ GUARANTERE
Gauss 14000 Iinp. 8-1602- CARRIAGE FREE,

‘POP’ 100 ‘POP’ 60 | ‘POP’ 50/2
187 100 Waet | 157 60 Wate | 27 50 Watt
£39'95 £23‘95 | Terml£ |4'99

Dep:2895and 8 Dep. £5:09 and 8
mthly payments ‘ monthly payments.
£24-38 (Total £438-99) £2-62 (Total £26-95)

FOR BASS GUITAR, ELECT. ORGAN, ETC. |

{or pairs Dep. £6-98
& 8 mthly pymta
£3-87. Total £33-94
PAIR SUITA BLB
ALL PURFOBES

FANE POP 33T 12” ;‘J\fE‘EngmES
33WATT £11.95 Remonse SK w208

Dual Cone Iinp 8-15Q. Not for

Bass Gultar. filter availuble 55p.

Terms for Palrs Dep. £5 98 & Rating
8 mthly pymts£2 62(Tot. £26-95 2];‘;‘5 .

AVAILABLE AT
ALL BRANCHES

Bass and Treble Controls. Protection against seri

Dep. £8-95 & 8 mithiy pymts £8-70
(Tot. £79-55)

TITAN TA/50A 50W AMP.

Bolid State 3 sep. controlied inputs plus Master
control. Buass & Treble Controls. Handsomne

Vynide covered
£49-95

cab. Fitted corner
(List £80). Terms. Dep. £8 & 12 mthly pym's £4 (Total £57-00

£69 95

FAL PHASE 100-4 AMPLIFIER 100 WATT

Solid state. 4 8ep. controlled inputs Plus master vol. control. Ind.

O/p for spkrs. 8 to 15 ohms. 200-250v. A.C. malns.

ous ofp overloading.
Output 100 watts

TITAN T2H HIGH FREQUENCY UNITS

Incorporating a pair of Highly Henal-
tive Horns. Frequency range 3-5 kHz to
15kHz. Rating 70/100 watts. Iinp 8 or
150, Or Dep. £895 & 8 monthly

payments £4-38 £39 .95

(Total £43-99).
Carr. 55p

HIGH QUALITY L’SPEAKER UNITS

ALL _2-TONE VYNIDE & VYNAIR FINISH

8-15 ohms. Musicrating 100w. Carr.
-11
monthly payments. of £5-11.
(Total £31-91) Carr. 75p. £26'95

8 Track
Cartridge

JINGLE MACHINES 1.S.E. 8-+

Employiug Btandard

£37-95

Or Dep. £4:85 & 8 monthly
pyts £4-85 (Total £4365).

L12/50 12” 50 WATT 13,000 lines
LiQUID WHEEL from

L12/270/100w Fitted pair of 12" £39.95
PROJECTORS  £29-95

35 watt high flux speakers. Imp.
£1.50. Terms: Dep. 8
(Tolal £4599).
8 mthly pymts. £3-37
‘SOUND TO LITE’ SYSTEM

protectives.

TITAN TA/50A WITH LI12/2
70 W TWIN SPEAKER UNIT
Vynide covered. Fitted with £89_95

protective corner pieces,
Or Dep. 811 & 12 monthly Carr. £2-50
paymenis £7-87 (Total £103-04) or with

Li25 100W TWIN SPKR UNIT
Buitable for all purposes
inc. Bass Guitar. Carr. £2-50 £94 50
Terms. Dep. £14-50 & 18 fortnightly pay-
wments £5-16 (Total £107-26)

PULSAR eonerise  £106-95

complete

ECHO CHAMBERS  £5]°95 | Dep. 21405 and 18 fortnlghtly payts. £598.

Excellent quality unlts (Totnl #121-69). Buper 8L Unit. 1000 watt
- per 1. Manual override buttons, 2

Corner Pieces.

Combinations. 18” x 18" x 9” £10-85

Carr. £1 247 x 24”7 x 127 £19-98 Excluding Bu‘;?'M EC““ £16:20
&9 cach unit, 36”7 x 24”7 x 127 £28-85 arr

Sizes approx.: 304" x 28}” x 127 £28-08 COMPLETE SYSTE £55

HEAVY DUTY CABINETS

Black Vynide covered. Fltted Protective
Cut for various Speaker
7

-pntbnnks with 8 bulbs (3 sep. colours) § yd.
and 10 yd. leads, fitted plugs. Units sold sep.

FAL SOUND-TO-LITE UNIT £21-60
» 3-WAY SPOT BANK

Incl.2 8pothanks and bulbs

New Branches at YORK
CARLISLE, DEWSBURY

All items subject to av allabllltv

Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO: -
and Access AUDI0 HOUSE, HENCONNER LANE, LEEDS, 13.
accepted Tel: 0532 577631,

MAIL ORDERS MUST NOT BE SENT TO SHOPS

TERMS 0.W.0. or 0.0.D. No 0.0.D. under £1.

LIVERPOOL, PRESTON

OPEN ALL DAY SATURDAYS (5 Day Waeaok)

BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BOLTON 23 Deansgate. (Closed Wed.). Tel, 33512
BIRMINGHAM 30/31 Great Western Arcade

Tel. 021-236 1279 (Cloled Wed ).
CARLISLE 8 Engllsh Street. (Closed Thurs.). Tel. 38744
COVENTRY 17 Shelton Sq., The Precinct. Tel. 25983
DERBY 07 St. Peter's Street. (Closed Wed.). Tel. 41361
DARLINGTON 19 Norihgate (Cl. Wed.). Tel 68043
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 468058
DONCASTER 3 Queensgate, Waterdale Centre.

(Closed Thurs). Tel. 63069

Prices correct at 3.8.76 E. & O.E.
EDINBURGH 101 Lothlan Rd. (Cl. Wed.). Tel. 229 9501
GLASGOW 326 Argyle St. (CI'd Tues.). Tel. 248 4158
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Streat (Closed Thurs.).Tei. 56420
LEEDS 5-7 County (Mecca) Arcude. Briggate

(Closed Wed.). Tel. 458252
LlVERPOOL 35 Dawson’s Wa y, St. John's Shop-
plng Centre Tel: 708 9380 (Cl. Wed.).
LONDON 238 Edgware Road, W.2, (Closed Thurs.).
Tel. 723 1829
MANCHESTER 60A Oldham Street (Cloled Wed.).
. 2368 2778

MIDDLESBROUGH 103 Linthorpe Rd. Tel 210585

(Closed Wed.)

POSTAGE 40p PER ORDER OR A8 QUOTED.
TRADE SUPPLIED. LARGE S.A.E. REQUIRED
FOR FREE CATALOGUE
NEWCASTLE UPON TYNE 24 Newgate Shopping
Centre, 53 Gralnger St. (Closed Wed.). Tel. 21489
NOTTINGHAM 19/19A Market Street
PRESTO (Closed Thurs.). Tel. 48088
41 Friargate Walk. St. Georges Shoppg Prec. Tel. 61078
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.)
STOCKPORT (Closed Thurl) Tol 2071.
8 Little Underbank (Closaed Thurs.). Tel.
SUNDERLAND 5 Market Sq. (Closed Wed ) Tcl 70571

YORK s CHURCH ST. (Voes?) Tel. 34355
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57-2958°
230259
2:11828 |
314159 |

LASKYS now offer this
i Sinclair Sc1ent|f|é
Calculator for a
~ fraction of the
original cost. All parts are
supplied - all you need
... provide is a soldering iron
™. and a pair of cutters,
complete step-by-
step instructions.
. Assembly time is
about 3 hours.
%  The Sinclair
Scientific performs logs,
trigs and arithmetic at the
e s e 3 touch of a button.
FEATURES OF THE SINCLAIR
SCIENTIFIC
Functlions summary Four
arithmetic functions: (+, —, >, +).
Sin and Arcsin, Cos and Arccos. Tan
and Arctan, Automatic squaring.
Automatic doubling. Logi0 and
Antiloglo, giving quick access to xy
including square and other roots).
tentitic notation. Display shows X
S-digit mantissa and 2-digit :
exponent, both signable. 200 decade range. —9,9999 x 10-99 to
9, x 1099, Post-fixed opérators. Post-fixed operators (reverse Polish
notation): allow chan calculations of unlimited length. ‘Upper and lower case’
oparation. Basic arithmetic keys each have two extra functions. Pocket-sized.
Ar' X 2% x §*. Weight: 4oz. Trim-fit plastic carry(ng case.

A // |
ASK ABOUT LASKYS
Hi- F CHARTER AT
// YOUR LOCAL BRANCH

LONGON: OXFORD STREET - TOTIENHAM COURT ROAD- LSLE STREET ‘E‘D]

EDGWARE ROAD- FLEET STREET -BRENT CROSS —

ALSO AT: BIRMINGHAM - BRISTOL * CHATHAM - COLCHESTER - CROYOON  soncubvesn>
DARTFORD* KINGSTON- LEICESTER - LEWISHAM - NORTHAMPTON - OXFOR) WS ©°%
TUNBRIDGE WELLS~ WOLVERHAMPTON

MAIL ORDERS: [ASKYS CUSTOMER SERVICES DIVISION, AUDIOTRONIC HOUSE

To LASKYS CUSTOMER SERVICES DIVISION Dept. PW9

READING * RICHMOND - ROMFORD* SLOUGH - SOUTHEND - SWINDON
THE HYDE. HENDON NWS 6J)
Audiotronic House, The Hyde, London NW9 6JJ. Tel: 01-200 0444

(vss SIR Ist class post TONIGHT!

We specialise in high spec components
with express service for phone customers

r----mﬂﬂ-ﬂ!-
H/GH SPEC componenls FAST’ -

\
I Agents for VERO - ANTEX - — e -
BIB MULTICORE SOLDER =7 k'_yﬂ ]
@ OPEN 9am-5pm, 6 days—Phone orders 9am—4pm. L
@ S.A.E. for stock list including pots, presets, 1.C.’s 7400 & CMOS.
@ capacitors, plugs, sockets, switches, cable, etc.
@ Post free envelope included tor your next order.
@ SUPER EXPRESS phone service—ask for detalls.
@ Shop at keen prices 6 days per week. Late night—Fri. 7-10pm.
TRANSISTORS + 200 OTHER TYPES IN STOCK
AC125 20p |BC109 11p |BC262A 15p :BFX29
E 126 20p 1098 12p 287 20p | 84
127  20p 109C 13p 300 2ip 88
128 20p 117 18p* 301 26p (BFYS0
g 15 3Sp | 142 22p | 303 30p 51
153 35p 143  24p 338 16p* 52
I 176  20p 147A 9p*| 557  9p* BY164
187  20p 1478 10p*(BCY71 18p |ME0401
188  20p 148 9p* 72
AD149  63p 1488 10p*|BD123  90p |ME4001
161 42p 1498 11p* 124 68p 4101
162  42p 149C 11p* 13 36p |MPF102
i MCH/PR 154  18p* 132 38p (0A47
1-04 1578 12p* 139 S54p* 90
AF116  24p 177 17p 155  T5p* 91

-]
29260 13p*

&
®
&
B
B
#
£
g
]
2926G 15p*
B
E
]
]
4
g
]

17 24p 1788 18p (BF158  20p* 200 6p

124 30p 179B 19p 184 25p |OC28 S0p
5 239 37p 184B 12p* 185  28p 29 sdp 3053 18p
AU113 1-50* 184L" 11p* 194 10p* 35 80p 3055 60p
BC107  1ip 187  26p 196 12p* 44 30p 3702 11p*
107A 42p 212A 13p* 197 12p* n 25p 3703 10p*

108  10p 212L  15p* 199 1Sp* |ORP12 S5Tp 3704 13p*
CIL108 6p 2138 12p* 200 38p |TIP29A 47p* 3705 10p*
BC108B 11p 214 15p* 338 34p 30A S6p* 3707 12p*

108C 12p 214L 17p*|BFW11  68p 31A STp 3819 25p*

DIODES BRIDGES RES|s1'0Rs1§p-each‘7L:1"EAR =8 o
f s
B 50V 3A 13p[100Y 1A 24p|§ WATT E12 (5%) 380 SL60T459-28°

100V 3A  15p|200V 1A 25p|1 ohm - 10m ohm 0ON §9p

LM39
200V 3A  18p|400V 1A  26p
TR RE ZENERS(400mw) BZX 83| NE5S5 6

THYRISTORS
60V 1A 2

3V, av3, 5V1, 5V6, TV5.[SN76
9v1, 10V, 12V, 18V, 22V, gmeglgﬁ[’
30V. All at 12p*each.

0p
.60
75

SN76023N -75*

addawaa

60p TAG 1600 |LED Til 209/0-125 0-2"/ TBA800 -35¢
TOOV 1A 1:20 BT106 Red 20p 20p [ TBAS10S 49+
400V 4A 58p C106D1 Grn 29p 29p (TBAB20 20*
500V 65A 1:25 BT109 Clips for above 1p. ZN414 -35*

l Post & Packing 25p per order. VAT please add to total * 12;%, rest8%

ORCHARD ELECTRONICS
FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 0DE
Telephone 0491 35529.

| X3 3 ¥ B EF N B R R B B § N

Please send me . . ... Sinclair Scientific Calculator Kits at £5.40
plus50p p&p
NAME
ADDRESS
i .. SIGNATURE
TOTAL PURCHASE PRICE (inc.p/p & lns.)

Please send me FREE Hi-Fi catalogue price list []

| enclose cheque [ ] postal order (] money order [
E I wish to pay by Barclaycard/Access/Diners/Countdown and my number is

Registered in England No. 347947 at Lower Grosvenor Place, London SW1 OEX

ot

460

Veroboard, D.1.P. board, pins,
tools, plastic-boxes, Veropak
metal case, Veroboxes, D.I.P.
and transistor sockets, etc.
New catalogue available {price
10p+S.AE. 7" x9")

Vero Electronics Ltd. have products to suit your
requirements.

Vero Electronics Limited, Retail Dept.,
Industrial Estate, Chandler's Ford, Hants., SO5 3ZR
Telephone: Chandler's Ford 2956 .(STD 04215)
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15—240 Watts!

The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input

functions {mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved

elther by a multi-way switch or direct connection to the appropriate pins. The internal volume

and tone circuits merely require connecting to external potentiometers (not Included). The
. HY5 is compatible with all I.L.P. power amplifiers and power supplies. To ease construc-

Preamphﬁer tion and mounting a P.C. connectcr Is supplied with each pre-ampiifier.

FEATURES : Complete pre-amplifier in single pack—Multi-function equallzatlon—Low noise—

Low distortion—HIgh overload—Two simply combined for stereo.

APPLICATIONS : HI-Fi—Mixers—Disco—Guitar and Organ—Public address

SPECIFICATIONS:

INPUTS. Magnetic Pick-up 3mV; Ceramic Plck-up 30mV; Tuner 100mV; Microphone 10mV;

Auxlliary 3-100mV; input impedance 4-7k(Q at 1kHz.

OUTPUTS. Tape 100mV; Maln output 500mV R.M.S.

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

DISTORTION. 0-1% at tkHz. Signal/Nolse Ratlo 83dB.

OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE + 16-50V.

Price £4'75 + 59p VAT P&P free.

The HY30 Is an exclting New kit from I.L.P. It features a virtually indestructible I.C. with short
HY clrcult and thermal protectlon. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6

capacltors, mounting kit, together with easy to follow construction and operating Instructions.
This amplifier is ideally suited to the beginner in audio who wishes to use the most up-to-date -
technology avallable. val a e

15 watts ;EnTURES: Complete Kit—Low Distortion—Short, Open and Thermal Protectlon—Easy to
H ulid. e,
IntO BQ APPLICATIONS : Updating audi» equipment—Gultar practice amplifier—Test amplifier— June 76
audio osciliator.
SPECIFICATIONS:

QUTPUT POWER 15W R.M.S. Intc 8Q; DISTORTION 0-1% at 1-5W.
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz—3dB.
SUPPLY VOLTAGE & 18V.

Price £4-75 + 59p VAT P&P free.

The HY50 leads |.L.P.'s total Integration approach to power amplifier design. The amplifier
H Yso features an integral heatsInk together with the simpHcity of no external components. Durlng the

past three years the amplifier has been refined to the extent that it must be one of the most
rellable and robust High Fidellty modules in the World.
FEATURES: Low Distortion—integral Heatsink—Only flve connections—7 amp output tran-

25 watts sistors—No external components
. APPLICATIONS : Medium Power Hi-Fi sy Low power di Guitar amplifiar
into 80 SPECIFICATIONS : INPUT SENSITIVITY 500mV
Olﬂ;zUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-1602 DISTORTION 0-04% at 25W
at z

SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz—3dB.
SUPPLY VOLTAGE 25V SIZE 105 50 25mm
Price £6.204+7Tp VAT P&P free.

The HY120 is the baby of I.L.P.'s new high power range. Deslgned to meet the most exacting
H Y I 20 requirements including load line and thermal protection this amplifier sets a new standard In

modular design.

FEATURES : Very low distorti Integral heatsink—Load line protecti Thermal protectl
—Flve connecti No external ponents
60 Watts APPLICATIONS: Hi-Fi—High quzlity disco—Public address—Monttor ampllfier—Gultar and
. organ
into 8Q SPECIFICATIONS

INPUT SENSITIVITY 500mV,
QUTPUT POWER 60W RMS Into 892 LOAD IMPEDANCE 4-16Q DISTORTION 0:04% at 60W

at 1kHz
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10H2z-45kHz —3dB SUPPLY VOLTAGE

435V
SIZE 114 50 85mm
Price £14.40+£1.16 VAT P&P free.

The HY200 now improved to give an output of 120 Watts has been designed to stand the most
rugged conditions such as disco or group while still retaining true Hi-Fl performance.
H YZOO FEATURES : Thermal shutdown—Very low distortion—Load line protecti Integral heatsink
—No external components
APPLICATIONS : Hi-Fi—Disco—Monitor—Power slave—industrial—Public Address
120 Watts SPECIFICATIONS
. INPUT SENSITIVITY 500mV
into 8Q Polégvptﬁkzowm 120W RMS into 82 LOAD IMPEDANCE 4-16Q DISTORTION 0-05% at
al Z.
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz—3dB SUPPLY VOLTAGE

+45V

SIZE 114 100 85mm

Price £21,20+£1.70 VAT P&P free.

The HY400 is 1.L.P.'s ""Big Daddy" of the range producing 240W into 4Q | it has been designed
for high power disco address applications. if the amplifler Is to be used at continuous high
power levels a cooling fan is recommended. The amplifier includes all the qualities of the rest
of the family to lead the market as a true high power hi-fidelity power module.

FEATURES: Thermal shutdown—Very low distortion—Load ilne protection—No external

240 watts components.

. APPLICATIONS: Public address—DIsco—Power slave—Industrial

into 4Q SPECIFICATIONS
OUTPUT E‘OWER 240W RMS into 42 LOAD IMPEDANCE 4-16Q DISTORTION 0-1% at
240W at 1kHz
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz —3dB SUPPLY VOLTAGE

+45V
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm
Price £29.25+£2.34 VAT P&P fren.

POWER PSU36 suitable for two HY30's £4.75 plus 59p VAT. P/P free.
PSU50 suitable for two HY50's £6.20 plus 77p VAT. P/P free

SUPPLIES PsU70 suitable for two HY120's £12.50 plus £1.00 VAT. P/P free.
PSUY0 sultable for one HY200 £11.50 plus £0-92 VAT. P/P free.

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS
I.L.P. Electronics Ltd. Please Supply

Total Purchase Price
Crossland House | Enclose Cheque [] Postal Orders [J Money Order (]

Nackington, Canterbury Please debit my Access account [J Barclaycard account []
Kent CT4 7AD Account number

Name and Address
Tel. (0227) 63218 Signature
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Bring 'scope’to
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‘There’s only one way
to master electronics...
to see what is going
on and learn by doing:

.I Build an oscilloscope. This new style course will enable anyone to
As the first stage of your training, you actually  have a real understanding of electronics by a
build your own Cathode ray oscilloscope! This is modern practical and visual method. No

no toy, but a test instrument that you will need . K —— ‘red th d
not only for the course’s practical experiments, previous knowledge Is required, no matns, an

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 ?”dl repﬁesemsfa very _'alrge saving  mastering all the essentials of your hobby or to
over buying a similar piece of essential equipment. ¢, yher your career in electronics or as a self-

—| employed electronics engineer.

1 . All the training can be carried out in the
? -l- comfort of your own home and at your own
pace. A tutor is available to whom you can

-J_ write, at any time, for advice or help during

your work. A Certificate is given at the end of

T every course.

+

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
excellent example of current

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

countless other electronic devices and their ' electronic practice.
servicing procedures NN aam GENE PESE DM GREN DAY GEIN ANE WNED SORE Gmmd S
To find out more about how to learn electronics in a
—f—.'ﬂ]l..-l' & - ) . o th
l l'.\u'rhur ‘ new, exciting and absorbing way, just clip the coupon
“ae0s* for a free colour brochure and full details of enrolment.

I Write to:- British National Radio & Electronic School
P.O. Box 156, Jersey, Channel Islands.

ADDRESS

oun W s = -
Z
2>
<
m

3 CGI’I’Y out over 40 experlments
on basic 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. L ——— _v.v-:oe
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DOLOMITI

For details of this and the many other exciting
instruments in the Chinaglia range, including

auto
please

measuring,
instruments

muitimeters, component
motive and electronic
write or telephone:

20k{2/V a.c. and d.c.

pF 50kpF, 500kpF

30kV d.c. probe available.

PRESENT THE

A NEW HIGH SENSITIVITY MULTIMETER
WITH ALL THE FEATURES YOU WILL EVER NEED

Accuracy: D.C. ranges, +£ 2-0%, A.C. & ranges + 2:5%.

39 ranges: d.c.V, 0-150mV, 500mV, 1-5V, 5V, 15V, 50V, 150V, 500V, 1-5kV;
d.c.l. 0-50uA, 5001A, 5mA, 50mA, 0-5A, 5A; a.c.V, 5V, 15V,
50V, 150V, 500V, 1-5kV; a.c.l,
tp 165 in 6 ranges; 2 0-0-5k(2, 5k2, 50k}, 500k(2, 5MS2, 50MQ;

5mA, 50mA, 0-5A, 5A; dB —10

Automatic overload protection and high current range fusing.

Scale mirror and fine pointer for accuracy of reading. Single knob main
range switching and all panel controls. C.E.l. Class 1 movement with sprung
jewel bearings. Extended 92mm scale length for extra clarity. Compact ABS
case 125 x 131 x 37mm. Weight 650g with batteries. Supplied complete with
carrying case, fused leads, handbook and full 12-month guarantee. Optional

Meter £36-50 incl. VAT (80p P. & P.) 30kV Probe £12:20 incl. VAT

QEW Instruments Ltd.

19 MULBERRY WALK . LONDON SW3 6DZ TEL: 01-352 1897

SINCLAIR 1C20

1C20 10W + 10W stereo IC amplifier kit with free
booklet and printed clrcuit £4-95.

PZ20 Power supply kit for the above £3-9

VP20 Volume, tone-control and preamp klt £7-95.

Send sae for free leaflet.

JC12 AMPLIFIER
6W IC audlo amp
with free data and
printed circult
£1-95*

DELUXE KIT FOR JC12
Contalns extra parts for the pcb and volume and tone
controls. Mong version £2-33. Stereo £4- 95,

JC12 POWER KIT
Supplies 25V 1Amp £3-55.

JC12 PREAMP KITS

Type 1 for magnetic pickups, mics and tuners. Mono
£1-50. Stereo £3-00. Type 2 for ceramic or crystal
plckups. Mono 88p. Stereo £1-76

SEND SAE FOR FREE LEAFLET.

JC40 AMPLIFIER
New integrated circuit 20W amplifler kit complete with
chlp, printed circuit and data £3-95.

Send sae for free leaflet.

PRINTED CIRCUIT KIT £3-95*

Make your own printed circuits. Contains etching
dish, 100 sq ins of pc board, 11b ferric chloride, etch
resist pen, small drill bit, laminate cutter.

SINCLAIR BLACK WATCH
Fully assembied

wlith black

strap £20-95".

Bracelet £2-00*.

S-DECS AND T-DECS*
S-DeC £2-24 T-DeC £4-05
u-DeC A £4-45 .u-DeCB £7-35
IC carriers:—

16 dli: plain £1-07

with socket £2-21

10 TOS5: plain 99p, with socket £1-95.

FERRANTI ZN414
1C radlo chlp £1-44. Extra parts and pcb for radio £3-85.
Case 90p. Send sae for free data.

SINCLAIR CALCULATORS*

Cambridge % £7-35. Cambridge Scientiflc £11-45.
Oxford 300 £13-30. Programmable Scientiflc with free
mains unit £24-95. Mains adaptors are avallable for
all models (state model) £3-20

CBM CALCULATORS*

796MD 8 digit/%/memory £5-98. 897D 8 diglt/%/4
function memory £7-50. SR7919D 8 digit or 542/
memary/trig/log/pi/powers £11-90. SR1800 £20-55.
SR4148R (R)£30-10. SR4130R (R)£42-95. (R)=free
charger. Mains adaptors for other models £3-20.

NOVUS CALCULATORS*

7506 dlglt £5-30.8358 digit/ %/sq. root/const/4 function
memory £7-60. 4525 10 digit pregrammable scientiflc
{R)£45 80. 4510 £13-20. 4515 (R)£3765. 4520 (R)£23-65.
(R) —=free charger. Mains adaptors for other models
£4-20.

BATTERY ELIMINATOR BARGAINS
STABILIZED POWER UNITS*
Millenia series. Switched 1 to 30V in 0-1V steps.

1A output: Kit £11-45. Kit + case £14-40. Built £18-40.

2A output: Kit £13-95. Kit + case £16-90. Built £20-95.

6-WAY SPECIAL £5-20

Switched output

of 3, 44, 6, 71,

9,12V at 500mA

6-WAY DOUBLE e

RADIO MODEL £6-20

Switched output

3+3/45+44/6+6/

T4+74/949/124+12V at 250mA. Also 15/18/24V single.

3-WAY MODEL

Switched output of 6/7}/9V at 250mA with 4-way

multi-jack plug and free matching socket £2-95%.

RADIO MODELS

S0mA with press- stud battery connectors. 9V £3-25.

6V £3-45. 949V £4-45. 646V £4-45. 4544V £4-45.

Also 9V 300mA £3

CASSETTE MAINS UNITS

Z:ivgoutput with 5 pin DIN plug. 50mA £3-45. 300mA
3-95.

CAR CONVERTORS

Input 12V DC. Output 8/73/9V DC 1A reguiated £4-75%.

SINCLAIR PROJECT 80 AUDIO MODULES

FM tuner £13-25. Q16 £9-50. PZ5 £4-95. PZ6 £8-70.
PZ8 N/A. Trans for PZ8 £5-60. Z40 £5-75. Stereo 80
£11-95. Project 805Q £18-95. Quad decoder £14-95.

BI-PAK AUDIO MODULES

S$450 Tuner £18-95. AL60 £4-33. PA100 £13-45. MK&0
audio kit £27-20. Teak 60 £9-95. Stereo 30 £15-95.
TC30 £4-60. AL250 £16-15. Send sae for free data.

SAXON ENTERTAINMENTS AUDIO MODULES

. SA1208 £18-95. SA1204 £13-30. SAG08 £11-95. SA604
£10-30. PM1201/8 £11-45. PM1202/8 £14-95. PM1202/4
£14-95. PM1201/4 £11-45. PM601/8 £9-95. PM301/8
£8-70. Send sae for free leaflet.

MISTRAL | 24HR DIGITAL CLOCK KITS*
Includes pcb, power supply, case, “ display, chip and
all parts. Kit £10-95. Bulit £12-50. Also Mistral 2,
deluxe assembled version with alarm and tilt sleep-
over facility £13-95.

NATIONAI.. MA1001H DIGITAL CLOCK

MOD

Complete module mcludlng i” display and clock chip
fully assembied on a 13" “ pcb. Just add a power
supply, switches etc to produce a 24HR clock with
alarm and auto-dim. £8-

SEND SAE FOR OUR DIGITAL CLOCK LEAFLET

BATTERY ELIMINATOR KITS

Send sae for free leaflet on range.

100mA radio types with press-stud battery terminals.

4}V £1-95.6V £1-95. 0V £1:95. 41V + 41V £2-60.6V +

6V £2-60. 9V+9V £2-60.

100m A cassette type with 5 pin DIN plug. 73V £1-95.
Transistor stabilized 8-way type for Iow hum.

3/43/6/T4/9/12/15/18V. 100mA £3-15. 1A £4-6

Heavy duty 13-way types 4}/6/7/8}/11/13/14/17121/25/

28/34/42V. { Amp Model £4-40. 2 Amp Model £6-9

Car Convertor kit Input 12V DC. Output 6/7;/9V

DC 1A regulated £2-95.

MAINS TRANSFORMERS

6-0-6V 100mA 95p. 9-0-9V 100mA 95p. 18V 1A £1-65.
0/12/15/20/24/30V 1A £3:60. 12-0-12V 100mA £1-05.
0/12/15/20/24/30V 2A £4-95. 20V 23 A £2-25.
6-0-6V 1}A £2-16. 9-0-9V 1A £2-45,12-0-12V { A £2-65.
15-0-15V 1A £2-95, 30-0-30V 1A £3-60.6-3V 1{A £1-95.
0-24V twice 100mA £1-65.

SWANLEY ELECTRONICS

Dept. PW, PO Box 68, Swanley, Kent

Post 30p on orders under £2, otherwise free. Prices
Include VAT. (Overseas customers deduct 7% on
items marked *, otherwlse 11%). Official orders
weicome.
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SR7818D @ 8-diglt
or 5-dlgit+2 Exp.

@ Full trlg and log
functions @ Saq. root
@ Reclprocals

Yx, X}, 7 @

Reglster exchange

@ Memory plus

@ Store recall

@ Slgn change

@ Algebralc loglc.
£11-70*
4148R—10-dIgits, 2 exponents, Full log
and trig functions. X2, Reciprocal, T,
X root of Y. Polar rectangular co-
ordinates. 2-store memory. Recharge-
able. Mean and Standard devlation.
(R) £28-50

SREOR. 10-digit, 2 Exp, 90 function
pre-programmed, metric conversions.
Extra functions to _the 4148R:—Perms
and comblnations. Gamma, Polsson and
Binomial distributions, factorlal, com-
ples numbers, hyperboltc functions,
linear regression and Integration of Y-
=), (R) £39-95
SR1800—SImllar to the 4148R. Green
dlsplay. Battery operated. £19.40*

SINCLAIR

CAMBRIDGE
SCIENTIFIC
s-diglt @ 2 Exp @
C&CEkey @ sin ®
cos @ tan |
@ arccos and tan

@ reciprocal @ E to

the X @ natural log

® antllog ® memory

+ @ memory —

@ memory exchange
memory cancel
EE exponent
change notatlon
PLUS a degree

radlan switch.

ONLY

OXFORD 300—
Lerger version of above.

DECIMO

VATMAN—
SCIENTIFIC

Large green display,
8-diglts, 2 exponents.
4 trlg log functions
10—,

Radlan degrees.
Exchange,

Memory, T,
Reciprocal. X? etc.
Single Function
keyboard. 20 hr
battery lite. £23 - 50
SUPER-VATMAN—SImilar to above
but with fuil-function  memory, X?
Reclorical. 1. v . £141-50

£10-54
£12-49*

ROCKWELL

44RD. 9-digit

or 5-digit & 2 Exp.
Green dlsplay.
Store. Simllar to
the 63R

G4RD. 12-diglt or
8-dlgit+2 Exp.
Addltional to 44RD:
Polar rec., co-
ordinates, tog, rad
or grad.

$3R—8-dIgit, 2 exponent. 1099,

Mem-
ory. 2-level parenthisis. Al trlg and log

functions. Degree radlan. Factorlal.

etc. Rechargeable.

Reciprocal. 7.4/
(R) £23-95
Including recharger.

61R—Green display. 8-digits. All trig
and log functions.

(R) £20-42

ELECTRONICS P

The ZYCON

L.C.D.

KLC3

L.C.D. Constant dispiay
Shows Hrs, Mins &
pulsating secs, Chrome
finlsh with Stalnless
Steel back and FREE
Adjustable S$/Steel

bracelet. £22.68

KLCS
5-Functlons. Shows Hrs, Mins,
pulsating secs. Press button
once for Mth & Date. Twice
for Secs readout. Auto-set
back to time! Plus ‘Nite

Lite’ for viewing In dark,
Stylish Chrome finish. ;
S/steel back. FREE matching:t;

S/steel bracelet. £32.68

KLCS

SWISS MADE—Solid
S/steel throughout.
Constant disp., shows
Hrs, Mins, pulsating
Secs. Stngle Command
Button—Press once for

Mth & Date, twice for / -
Mins & Secs. Auto-reset !

back to time. 'Nite-Lite’.
FREE matching S/steel

bracelet. £36'98

Or In Heavy Gold Plate
on Solid S/steel with
Gold Plated bracelet. £41 - 61

—~—

All come in FREE Presentation Box.
All Zycon watches carry our 'NO 'Y

range of Quality
Electronic Watches

KEDS
5-Functions. Shows Hrg, Min
Secs, Mth & Date. 4-Yr
calendar. Beautifully
finished with S/steel back
& FREE Leatherette

Strap. £18 -47

KED6

A fantastic 8-Functions—
window display shows
Hrs, Mins, Secs, Mth &
Date. Day of week in
ietters. Single button.
Auto-hold & Fade-out.

% 4 Yr calendar. Case in
Heavy Rhodlum on Brass
+ S/steel back. FREE
matching S/steei
ad]ustable bracelet.

KED6 PLUS
Month & Day of the Week
in Lettersl Shows Hrs,
Mins, Secs, Date, Mth &
Date, Day of Week, Auto
4.Yr calendar, A.M./P.M.

é Set/Indicate. One of the

' most sophisticated
watches at this price.
Accurate to within a few
secs a year. Fintshed In [}
Satin Stalnless Steel with
FREE matching Steel
bracelet.

£34-62 onNLY

E earG

4525—8-dlgit, 2 Exp, E—
100 step programmable.
R.P.N. Fult log, &

trig functions. X Y
Exchange, exponent

ey, change slgn,
memory, 4 roll stack,
skip, deiele. accesable
additional programmas
within the 100 step.

(R) £39-55
4520—Non-programniable
verston of the 4525 lncl,
mem + x?, deg. & Rad.

(R) £21-20
4510—8-dlgits. 3 level stack. All trig and
log functi v . T. Recl i

£13-50%

Memory etc.

FX-20—Fuli trig and ivg
lunctions. 8-digit
mantl|ssa or 8-diglt
mantissa and 2-digit
exponents. 103 to
1035, Bright green
display. Full sin,
cos, tan, Inverse
sin, Inverse cos,
Inverse tan. Log X
and Inx, &%, xY,

. Reclprocal
Degree Radlan
conversion,

Memory and
exponent key.

ONLY

£15-65*
FX-13—As above hut larger and In-
cluding a larger display. x? key. 7T key.

Reclprocal key. ONLY £19-25*
FX-101—De Luxe model with similar
functions to the FX-15 but 8-digits + 2
exponent 107 % to 109,

OUR PRICE £23-50*

l ALL ITEMS CARRY A
FULL YEARS GUARANTEE

*=Free B.S.i. approved adaptor.
(R) =Free recharger.

ADD 8% VAT TO ALL PRICES
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NEW 4640. 10-digit,

BR50A—10-diglt. 2 ex-
ponent. Rechargeable.
All trig and log
functions.
Hyperbolle. X to the
root of Y. Radlan
and degree.
Factorlal. Memory
etc.,

(R) £29-85

tncluding

racharger

SR51A—As above but with 3 indepen
dent memorles, Linear regression.

Mean. Varlance, Standard deviation
rer R d b gei

tlon + 20 baslc conversions and thels
Inverse. Rechargeable. (R) £43:90

Including recharger

SR56—100 step
programmable.
10-digit, 2 Exp.

10 Independent
memories, all log,
trlg and statlstical
functions. Can be
programmed for
mathematics,
electronic
engineering,
statistical,
financlal and =
navigation.

£64-90 (R)
SR52—224 programme eteps. 20 Inde-
pendent memories, 9 level parenthesle.
Card programmable, Supplled with
20 blank magnetlc cards and programme
manual. FREE any one of the following
pre-programme manuals: 1. Statistics.
2. Electrical Englneering. 3, Math-
ematice. 4. Flnance. Each worth £285.

£208-33 (R)

2 E 54
functions. 4-level Roll Stack. 3 fully

g‘:d(ris:?btlf (v:nemorles. Logs. Trigs,

a tetrlc Conver-

ﬁons gtc. . (R) £47-10

00—Same but

Algebra IC (R) £47-10

4515—100-step programmable verslon.
(R) £33-10

6010—Metric £17-80*

6020—FInancier. £16-65*

$025—Rechargesble. Financler 100-step
programmable. R) £39-50
$030—Statisticlan. £16-50*

$035—100-step programmable Statlstl-
clan. Rechargeable. (R) £39-50

£32-95 OUR PRICE

tncl. VAT plus £1 p&p

e R

DECIMO DIGITAL CLOCK/RADI
LARGE DIGITAL READOUT

This is the most unique clock/radlo in the
country today having a soft 14" high orange-
glow digital readout which is comploto.ll
sllent and Isati Inab (ful to

style cablnet with up-to-date
You can awake to soft music or alarm—and
If you want up to 10 minutes more—just press
the ‘Drowse’ button. Automatic 80 minute
*sieep’ button In case you drop off while the radio’s on

THE ROCKWELL

STAINLESS STEEL
24K—Stalnless- 24K
steel Slimline.
Green display.
Beautiful
leatherette wallet
to hold pen,
note-pad and
credit cards

(ail Included).
Full memory.

Click-buttons.
Rechargeable.
Including rechargef

a
VHF/MW radlo.

™= ORDER FORM

P——

o

Please send me.

I PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to
l THURS BETWEEN 2 & 5 p.m. 01-458 4755. SUNDAYS foa.m.to1p.m.
To: BARCLAY ELECTRONICS Dept. SPW,
1115 FINCHLEY ROAD, TEMPLE FORTUNE. LONDON N.W.11

| malne

with/wlthout opti

\ . G e GENS GOUR GEED GHED NN W .

barday::::

[p————— Y L T T L g
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Record-break:
Space-saving
Antenna

The JOYSTICK VFA (Variable Frequency Antenna—
a six band, patented omni-directional antenna of
extreme flexibility) is a MUST for confined locations
—at the worst it can stand in the corner of the shack
and still do its stuff! But space problem or no ...
what you need most is EFFICIENCY.

In recent test runs, using extreme QRP and under
poor current sunspot conditions, the VFA produced
good QSO’s with FOUR continents. The makers
claim that its low angle radiation conserves the
precious watts going out and the equally desirable
microwatts coming in on receive. High angle
radiation, however, so scatters your signal power
that stoking up becomes the order of the day. And
then what happens? Harmonic radiation and risk
of TVI is on the increase . . . O men beware!
The name of the game is to achieve solid com-
munication efficiently at the minimum power . . .
we claim the winning name for this game is
JOYSTICK!

ALREADY IN USE BY AMATEUR
TRANSMITTING AND SWL
STATIONS WORLD-WIDE AND IN
GOVERNMENT COMMUNICATION.

SYSTEM A £32:40

SYSTEN V' £36:60

500 w.p.e.p. (improved ‘Q’ on receive).

PARTRIDGE SUPER PAGKAGE

COMPLETE RADIO STATION FOR
ANY LOCATION, Comprising: NEW L]
R300 RX (with Xtal Marker), Headphones,

VFA, System A", all connecting cables.
Deliv. Securicor {our risk). ASSEMBLED OR R300 ONLY
IN SECONDS! BIG CASH SAVINGS! £168'75 inci. deliv.

L

Prices include VAT., insurance and
delivery by post or carrier

Just telephone
your
card number

Phone 0843 62535 (or 62839 after office hours)

Many other Partridge super products
on our list.
Send stamp for details and expert advice.

HRE TRIOLG,

BROROETRIRE WENT ENGL RN,

LELCTRONIC &=

BOX 5
G3GED

G3VFA

?ff\’sdﬁé?éﬁmn
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Available
NOW..

PROJECT PLANNING AND BUILDING
MORRIS A COLWELL

128 Pages 216 x 138mm
0408 00229 8

SIMPLE CIRCUIT BUILDING
P C GRAHAM
128 Pages

0408 00230 1

PRACTICAL ELECTRONIC PROJECT

Hlustrated

216 x 138mm Hustrated

BUILDING
ALAN AINSLIE & MORRIS A COLWELL
128 Pages 216 x 138mm Hlustrated

0408 00231 X
ALL AT £1-99 EACH

9'9 [Newnes Technical Books

NEWNES-BUTTERWORTHS
Borough Green, Sevenoaks, Kent TN15 8PH
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P.W.—M ARSHALL’
— SPECIAL OFFER —

MULLARD — NATIONAL — TEXAS — ITT — SIEMENS — RCA — MOTOROLA —
THOMSON—TTL—CMOS—LINEARS—TRANSISTORS—TRIACS—THYRISTORS

Component Normal Offer Component Normal Offer Component Normal Offer Companent Normai Offer Component Normal Offer
Price  Price Price  Price Price  Price Price Price Price Price
AC126 37 .25 BC177 ‘19 14 BFX88 35 - CD4007 ‘20 -16 DL707 1-60 1-10
AC127 -44 28 BC178B -19 15 BFY50 30 18 CD4011 -20 -16 SN7442 ‘55 -45
AC128 371 <25 *BC182 11 -085 BFY51 -38 ‘19 CD4012 20 -16 SN7446 ‘86 -69
AC152 -50 -28 *BC182L <14 -10 BT106 ‘95 -80 CD4013 -57 -38 SN7447 -81 -67
AD161 1-23 -60 *BC183 <11 -085 MJ430 1-10 -9§ CD4016 -56 -47 SN7448 ‘81 -67
AF106 -45 -30 *BC183L <14 10 MJ4s1 1-30 1-00 CD4023 20 14 SN7450 <16  -13
AF109 -45 -32 *BC184 ‘12 -09 MJ491 1-55 1-00 DM944 ‘50 -10 SN7451 16 13
AF115 ‘65 45 *BC184L 14 11 *MJE340 ‘58 45 DM948 ‘75 10 SN7453 ‘16 13
AF139 -69 -50 *BC212 14 -09 MJE370 -68 55 *LM380-8 -08 -70 SN7454 -16  -13
AF239 ‘74 -50 *BC212L 17 10 MJE3™ -81 -65 *LM381 2-071-75 SN7460 ‘16 13
AF279 -80 -59 *BC213 ‘14 -09 MJES520 -65 ‘53 *LM741 -35 28 SN7474 ‘30 -24
AF280 -85 -59 *BC213L ‘16 -10 MJES521 ‘75 -60 *LM747 ‘78 -63 SN7475 -40 35
BC107 ‘14 -095 | "BC214 16 -10 MJE2955 1-25 -96 *LM748-8 <44 -39 SN7486 ‘29 21
BC107A ‘15 -095 | *BC214L 17 11 MJE3055 -75 -66 LM923 -45 -30 SN7490 -43 34
BC107B -15 -095 | "BC237B 14 11 *MPF102 -30 22 *MC1310P 1-91 1-60 SN7492 -43 -33
BC108 -12 -095 | "BC238B 12 -10 *MPS3638 25 -19 *MC1312P 1-75 1-59 SN7493 -43 33
BC108A 12 -095 | *BC239C 16 11 *MPSA05 20 15 NES55V <48 -36 SN7496 -78  -50
BC108B <12 -085 | *BC307 ‘20 15 *MPSA06 -20 17 LM7805 1-39 1-25 SN74107 -30 -24
BC108C *13  -095 BCYMN 26 19 *MPSAS55 ‘20 ‘16 LM7812 1-39 1-25 SN74121 -34 -24
BC109 15 11 BCY72 24 17 0C42 ‘50 -25 *LM3900 -55 -46 SN74123 -40 33
BC109B 16 11 BD116 1-20 -50 ocn -45  -30 SN7400 16 13 SN74141 ‘72 -47
BC109C 17 -1 BD131 ‘51 -42 0cCs3 ‘50 30 SN7402 ‘16 13 SN74150 1-20 -80
*BC147B <10 -075 BD132 -54 -42 *TIP29A -50 -39 SN7404 ‘18 13 *SN76003N 2-36 1-70
*BC149B 13 -10 *BD138 ‘48 -36 *TIP29C ‘75 -55 SN7410 16 -13 *SN76013N 1:30 1-05
*BC149C 13 11 *BD139 -50 ‘36 *TIP30A -60 -49 SN7413 ‘25 18 *SN76013ND1-45 1-05
*BC157A 12 10 *BD529 365 32 *TIP30C -85 -60 SN7416 -43 35 *SN76023N 1-50 1-15
*BC158A 11 -09 *BDS530 .-38 ‘32 TIP31A 62 53 SN7420 <16 -13 *SN76013ND1-45 1-05
*BC159B 14 11 BF180 -45 -25 TIP31C ‘85 -60 SN7423 27 -20 *SN76033N 2:50 2:00
*BC167B 12 -10 BF181 -45 -25 TIP32A ‘75 59 SN7430 16 -13 *TAD100 1-95 1-00
*BC168B ‘12 -08 BF183 ‘45 -25 TIP32C ‘60 16 SN7440 <16 -13 IN4002 ‘08 06
*BC168C 12 08 *BF194 12 10 TIP33A 1-00 -90 SN7441 *76 45 IN4148 +07 -03
*BC169B 12 -10 *BF196 13 -10 TIP41C 1:00 -90 OA47 10 08 IN5402 <175 -12
*BC169C ‘12 09 *BF199 15 11 TIP42A ‘90 -60 OA90 <06 ‘03 IN5404 <185 ‘14
*BC1M ‘14 -10 BF257 -37 -30 TIP2955 1-00 -74 OA9 ‘06 03 IN5408 -40 -35
*BCI1T1A 14 10 BF258 -49 -39 TIP3055 ‘50 -45 1A Bridges AA119 <14 -07
*BC171B 15 11 BF259 ‘49 -39 *ZT X300 15 -12 200V -32 -20 BA102 15 -12
*BC172 12 -09 *BFR40 24 -20 *ZT X500 15 12 400V *35 22 BA144 12 -09
*BC172A 12 -09 *BFR80 24 -20 2N3055 ‘75 -45 600V 40 -24 BAX13 ‘05 03
*BC172B 12 -09 BFX30 ‘38 2% C106D ‘65 -53 Triacs BAX16 065 -04
*BC172C 12 -09 BFX55 41 -28 CD4000 ‘20 16 8A/400V ‘80 -70 BB103 ‘20 15

*=124% VAT Rest 8%. Catalogue Price: 30p with components 40p catalogue only.

I
|
I
|
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Handy size Reels & Dispensers

OF THE WORLD’S FINEST CORED SOLDER TO DO
A PROFESSIONAL JOB AT HOME

Ersin Multicore Solder contains 5 cores of non-corrosive flux that instantly cleans heavily
oxidised surfaces and makes fast, reliable soldering easy. No extra flux is required.

SAVBIT | T —
handy solder handy size reels of SAVBIT, BIB WIRE \
i 3
dispenser 6./ "“93 40/6o, 60/40 & STRIPPER
Contains 2.3metres 0 solder - TT
approx. of 1.22mm ALU" SOL al/oys & CU ER
Ersin Multicore ) *
1 g:vg!:,sowef- These latest Multicore solder reels are Fitted with unique
o égg:;sbeifs ideal for the toolbox. Popular specifications g;gnadlfgleosc?:ien??jg?ci
by 10times. cover all.general and electrical applications, plus a major advance Sprung for automatic '
Size5 39p in solc_ienng aluminium., Ask for afree copy of 'Hints on Soldering’ opening. Strips flex
| containing clear instructions to make every job easy. Land cable in seconds. model 88 86p
® Forsoldering Ref. Alloy | Diam. | Length Use Price —
% ¢ e metres -
il mn_| sppros SOLDER
Two more dispensers to s /60 0 - ° =
simplify those smaller jobs. ze | 40 1.6 10.0 For economical general £1.4 :
; 3 | Tin/Lead purpose repairs and WICK
PC 115 provides 6.4 metres electrical joints
ggg’&’;g 071 mm solderfor | | gize | ALU-SOL| 16 85 | Foraluminiumrepairs. | £1.99
andprinted ci rcunr:po 4 Also solders aluminium Absorbs solder
Pc1g5 5 - to copper, brass etc. instantlyfrom
i P Size | 60/40 0.7 39.6 For fine wires, small £1.49 i
tags. printed
Or size 19A for kit wiring or 10 | Tin/Lead components and printed circuits etc. Onlyneeds
_radio and TV repairs. circuits. 40-50 Wattsolderingiron. Quick
2.1 metres approx. of Slze | SAVBIT | 12 13.7 | Forradio, TVand £1.49 | | andeasytouse.Non-corrosive.
1.22 mm solder. 12 similar work. Increases ’
Size19A 43p I ~- copper-bit life tenfold. Size18 97p

Sole UK Sales Concessionamnes 3 ;
J Ciae g ¥ 4 Prices shown are recommended retail inc VAT From Bectrical
Bib Hi-Fi Accessories Limited, and Hardware Shops. In difficulty send direct, plus 15p PP
Kelsey House, Wood Lane End, Hemel Hampstead, Herts HP?4R0. Prices and specifications subject to changs without notice

RECHARGEABLE
BATTERIES

CAN SAVE YOU A FORTUNE !
Bush & Meissner’s two purpose-built battery
chargers for economy minded enthusiasts:

The 'KESTREL-DOWN® Charger £{0-69 &
£11-77 for Alkaline rechargeable batteries, no~
load voltage of I -5evolts per cell. for the following
sizes ALKALINE (All prices include VAT)

Equivalent .
to Type Capacity PRICE
U2 size SA-13D 2Ah . .. .. £2°37

Gamera
Kits
and

Ready
Buiit
Modules

£18-30

solve your communica-




FANE ‘DISCO 80’ L'SPEAKER

12” 80 watt R.M.S. Plasti-
cised Linen Cone Surround.
Large Tweeter Cone.

Range 50Hz 15KHz. Extra
High Sensitivity. Robust
Cast Chassis.

WE CONSIDER THE
‘DISCO 80' TO BE THE
BEST SINGLE UNIT
AVAILABLE FOR ITS

PURPOSE. WE'RE SURE
THAT YOU WILL TOO.
Impedance of 82 or 15Q

Rec. Price £25.95

inc. VAT
The above is one of five

SPECIALIST RANGE SPEAKERS

Each designed to produce the individual sound requirements
for its particular purpose. Other units are as follows:—

Rec. Price
12" GUITAR 80L for LEAD GUITAR £24.75 Inc. VAT
12” GUITAR 80B for use in multiples
for BASS GUITAR
12” PA80 for general purpose P.A. £24.75 |nc. VAT
I5” BASS 85 for BASS GUITAR §2e2i/°0 £37.75 Inc. VAT

‘Pop’ POP 33T 12” 33w £13-95| POP 60 15” 60w £25-95

POP 50/2 127 50w £15-99| POP 70 157 70w £28-95
RANGE POP 55/2 12” 60w £22-95| POP 100 18" [00w £44-95
8Q or 150 Please send large S.A.E. for
feaflets on above and other Fane Products inc. Elite Range
“CRESCENDO"*' Models up to 200w.

Distributors (Wholesale and Retail) LINEAR PRODUCTS LTD.,
ELECTRON WORKS, ARMLEY, LEEDS Prices shown
Manufacturers enquiries to-FANE ACOUSTICS correct at
LTD., 286 BRADFORD ROAD, BATLEY, YORKS 3-8-76

£24.95 |nc. VAT

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.

WAA

. . .

Brochure, without obligation to:
BRITISH NATIONAL RADIO
& ELECTRDNICS SCHOOL,

WK10

P.0.Box 166, Jersey, Channel Islands.
NAME
gopaess {Block ceps pleass)
mm - 1 1 el
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Capacitive discharge
electronic ignition kit

Smoother running
Instant all-weather starting
Continual peak performance
Longer coil/battery/plug life
Improved acceleration/top speeds

*  Up to 20% better fuel consumption

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge,
electronic ignition system in kit form. Tried, tested, proven, reliable
and complete. It can be assembled in two or three hours and fitted in
15/30 mins.

Because of the superb Jesign of the Sparkrite circuit it completely
eliminates problems of the contact Dreaker. There is no misfire due to
contact breaker bounce which is eliminated electronically by a pulse
suppression circuit which prevents the unit firing if the points bounce
open at high R.P.M. Contact breaker burn is eliminated by reducing the
current to about 1/50th of the norm. It will perform equatly well with
new, old, or even badly pitted points and is not dependent upon the
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 completely foolproof in this respect). All kits fit vehicles with
coil/distributor ignition up to 8 cylinders.

THE KIT COMPRISES EVERYTHING NEEDED

Ready drilled pressed steel case coated in matt black epoxy resin, ready
drilled base and heat-sink. top quality 5 year guaranteed transformer
and components, cables, coil connectors, printed circuit board, nuts,
bolts, silicon grease, full instructions to make the kit negative or
positive earth, and 10 page installation instructions.

OPTIONAL EXTRAS

Electronic/conventional ignition switch.

Gives instant changeover from ““Sparkrite” ignition to conventional
ignition for performance comparisons, static timing etc., and will

also switch the ignition off completely as a secufity device, Includes
switch connectors, mounting bracket and instructions. Cables excluded.
Also available RPM fimiting control for dashboard mounting

{fitted in case on ready built unit}.

CALLERS WELCOME. For Crypton tuning and fitting service
‘phone (0922) 33008

PRICES INCLUDE VAT, POST AND PACKING.
Improve performance &economy NOW

Electronics Design Associates, Dept., PW/10 ﬁ
82 Bath Streat, Waisall, WS1 3DE. Phone: (0922} 33652

Name .
Address .

e —— ou.
Mk 2 DLY Ass. Kit @ £11.80 Y RéGp,

| enclose cheque/PO’s

e 5
Cheque No. I

MKk. 2 Ready Built Negative Earth @ £14.97

Mk. 2 Reacy Bulit Positive Earth & £14.97

Ignition Changeover switches @ £4.30

A.P.M. LImit systems In above units @ £2.42

send SAE if brochure
only required.
= Ee R Jj
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B. BAMBER ELECTRONICS

DeptPW 5STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE

Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday

FREE WELLER 25W (8P25) SOLOERING IRON
(worth £3-24 inc. VAT) whh sit orders over £20
Limited period only. Send now.

VARIABLE STABILISED POWER SUPPLY,
mains input, 0-24V output. stabilisad and current
kmiting at 500mA + 32V at 50mA. Brand new by
British manutacturer. Size approx. 7§ x 2§ x 4in,
complete with external 5k 3-turn pot for voltage
control. Connection data supplled. £7.

50uA (25-0-25uA) EDQEWISE METERS, modern
type by Sangamo Western, display area § x 14in
with 2 mounting lugs. (Can be zeroed laft or right
hand.) £1-50 each, while stocks last.

MAINS ISOLATION TRANSFORMERS. Tapped
mains input, 240V at 3A + 12V at 500mA output,
New, boxed. made by Gardners. £12.
FLEXIBLE HEATER STRIP, 240V a.c., 150W,
approx. 1 metre long (insulated with fibregiass)
with maina connector block. Many, many uses
80p each.
HEAVY DUTY RELAYS, 24V d.c. operated
{will work on 18V) 3 heavy duty make contacts
(around 10A rating) + 4 change over contacta
+ 1 break contact. New, complete with
mounting bracket (ideal for switching HT on
Linears.) Many uses for this high quality
unit. £1-50 each

Good Quaiity Pressure Guages, 2fin dia
flange mounting. 3 models 0-60 Ib/sq.in
0-100 Ib 8q. in, 0-200 ib/sq. in, state which £1-25

each.
2N3055 type Translstors, O.K.. but unmarked
5 tor £1.

110V NEONS, SCREW-IN-TYPE, 4 for S0p. Blow
motion motors (suitable for programmars,
displays, etc.) 230-240V m.c. input, rotation
betwean t and 2 revs per minute. £1-25 each

MINIATURE PLIERS High quality “Crescent’
made in USA £4-35 + VAT (35p).

SIDE CUTTERS, high quatity Crescent’”. made
in USA. £4-48 + VAT (44p).

MIXED COMPONENT PACKS, containing resis-
tors. capacitors. switches, pots. efc. All new
{random sampte bag revealed approx. 700
Items). £2 per pack. while stocks last.

TUNED COILS, 2 section coils, around tMHz,
with 8 black smart tuning knob, which moves
an Internal core to vary the inductance, many
uses, sasily rewound. 3 for 50p.

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

HIGH QUALITY SPEAKERS, 84in x 6ln alliptical,
only 2in deep, Inverse magnet. 4 ohms, rated up
10 10W, £1-50 sach,or 2 for £2-75 (qty. discount
available + 12}% VAT.

TO3 transistor insulator sets. 10 far 50p.

MINIATURE 2 PIN PLUGS AND SOCKETS
(tit into }in hole. pins enclosed. with covers for
chassls mounting, or can be used for in-line
connectors). Bargain pack of 3plugs + 3sockets
+ covers, 50p.

PROGRAMMERS (magnetic devices). Contain
9 microswitches (suitable for mains operation)

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED

ALU-SOL ALUMINIUM SOLDER (made by Mufti-
core). Soldsrs aluminium to itseit or copper.
brass. steel. nickel or tinplate. 16 s.w.g. with
multicore tux, with instructions. Approx. t metre
coil 30p pack. Large reel {approx. 12 metras)
£2-75.

1fin poly chassis g S,
6 tor 30p.
Mullard Tubular ceramic trimmers. 1-18pF
6 tor 50p.
1.C.'s, some coded. 14 DIL types untested

mixed, 20 for 25p.

with 9 rotating cams. all individually
idesl for switching disco lights. displays. etc.
or industriat machine programming. (Need
siow motion mofor to drive cams. not supphed)
8 switch version £1:50.

HEAVY DUTY HEATSINK BLOCKS, undrilled,
base area 2}in x 2in. with 6 fins, total height
24in 50p each

Mobite Converters, 24V DC input 138V at
approx 3-4A DC output, fully stabitised. £3-50
each (ideal for running 12V car radio from 24V
lorry battery)

R/S Midget 3 pole 4 way. rotary switches
40p each

RUBBER MAGNETS in square. with ing
hole, 20 for 30p.

SPERRY 7-SEGMENT P.G.D. DISPLAYS, digst
height 0-3in red, with decimai points, 150V to
200V (norminal 180V) operation. These are high-
volt Industrial type-and theretore brighter than
normal displays All brand new. AT THE
BARGAIN PRICE OF S0p PER DIGIT. TYPE 332
(two digits in ane mount) £1 each. TYPE 333
{three digits on one mount) £1.%0. (Sorry. no
single digit available.} Data Supplied

BSX20 (VHF Osc/Muit), 3 for S0p.
BC108 {metal can), 4 for 50p.
PBC 108 (plastic 8C108). 5 for 50p.

BF152 (UMF amp/mixer), 3 for 50p.
BA121 Varicap Diodes, 4 for 50p.
1N914 diodes, 10 for 28p.

Wae now stock Spiratux Tools for the elactronic
enthusiast. Screwdrivers, Nut Spanners, BA and
Metric slzes, pop rivet guns, etc. S.A E for list

I.LF Cans. }in square suitable for rewind 6
for 30p. + 124% VAT

Miniature earphones with min. jack plug. 2 for
50p + 12§% VAT

TWIN ILF. CANS. approx. 1In x }in x tin high
around 3-5-5MHz, 2 separate transformers in
1can, internally screened. 5for 50p + 12§% VAT

Dubilier Electrotytics. 50uF, 450V, 2 for 59p.
Oubilier Electrolytics. 100uF. 275V, 2 for S0p.
Plessey Elactrolytica, 470uF. 63V. 3 for S0p.
TCC Electroiytics, 1000uF, 30V. 3 for 60p.
Plessey Elactroiytics. 1000uF. 180V. 40p each
(@ for £1).

Dubllier Electrolytics, 5000uF, 35V, 50p each

SMALL MAINS SUPPRESSORS (small chokes,
ideal for radio. HI-Fl inputs, etc.) approx. $in x
1in. 3 for 50p.

PERSPEX TUNER PANELS (for FM Band 2
tuners) marked B88-108 MHz and Channels 0-70.
clear numbers, rest blacked out. smart modern
appearance, size approx. 8fin x 1}In, 2 for 35p.
Lead suppressors {10kohm) for mobile plug
leads. 4 for 50p.

Dubsilier ytics. 5000uF. 50V, 60p each
ITT Electrolytics, 6800uF. 25V, high grade. screw
terminais, with mounting clips, 50p each
Plessey Electrolytics, 10.000uF at 63V, 75p each
Plessey Cathodray Capacitors. 0-0- 4uF at 12.5kV
DC_Screw tarminals. £1-50 sach

PLEASE ADD 12}% VAT TO ALL CAPACITORS

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

TV PLUGS AND SOCKETS

TV Plugs (metal type). 5 for 50p.

TV Sockets (metal type). 4 for 50p.

TV Line Connectors (back-to-back sockets). 4
for 50p. Pleass add 12{% VAT.

PLUGS AND SOCKETS

N-Type Plugs 50 ohm, 80p each, 3 for £1-50.
N-Type Sockets (4-hole chassis mounting), 50
ohms (a smaell coax lead typs), S0p sach

PL259 Plugs (PTFE). brand new, packed with
reducers, 85p or 5 for £3.

50239 Sockets (PTFE), brand new {4-hole fixing
type}, 50p each or 5 for £2-25.

25-way ISEP Plugs and Sockets, 40p set (1 plug
+ 18kt)

Plugs and sockets sold separately at 25p sach
Buigin Round FreeSkis 3 pin. for mains input
©n tes! equipment. etc., 25p each,

WELLER SOLDERING IRONS

EXPERT. Built-in-spotlight illuminates work

Pistol grip with fingertip trigger. High efficiency

copper soldering tip

EXPERT SOLDER GUN. £8-80 + VAT (54p)

EXPERT SOLDER GUN KIT (apare bits case,

etc.), £9:80 + VAT (78p)

SPARE BiTS, PAIR. 30p + VAT (2p)

MARKSMAN SOLOERING IRONS

SPI5D 15W £3 + VAT (24p)

SP25D 25W £3 + VAT (24p)

SP25DK 25W + bits, etc. kit £3-85 + VAT (31p)

SP40D 40W £3-44 + VAT (28p)

BENCH STAND with spring for Marksman Irons.

£2.22 + VAT (10p)

SPARE BITS

MT8 for 15W. 48p + VAT (4p).

MT4 for 25W. 38p + VAT (3p)

MT10 for 40W. 42p + VAT (3p)

TCPt TEMPERATURE CONTROLLED IRON.

Temperature controlled Iron & PSU, £20 + VAT

{£1-80)

SPARE TIPS

Type CC singte fiat, Type K double lat fine tip
ype P, vary fine tip, £1 each + VAT (8p).

ALL SPARES AVAILABLE

MULTICORE SOLDER

Size 5 Savbit 18 s.w.g. in alloy dispenser, 32p
+ VAT (3p).

Size C1SAV18 Savbit 18s.w g.. 56p + VAT (4p).
Size 12 SAVBIT 18s.w.g. on plastic reel £1-80
+ VAT (15p)

Terms of Business: CASH WITH ORDER. MINIMUM ORDER £1. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please.
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30~12.00. 1.30-5.00.

T RA N s Fo R M E Rs Double Section Bobbis P.C.B. Pins - Clamp
Varnish Dipped
Type A.C. Rating D.C. PRICE LIST: 1 24—Lisi
Volts-Amps Volts Amps 24-100--57%,

101 D.C. Values 5-0 0-65 P P4 VAT Tatal
102 are obtained 60 0-55 TRANS 101-111 0-98 35 £1-32
103 with a 90 0-35 e’ 201-2)1 128 0-40 £1-77
104  Bridge Rect. 100 0-33 501-511 1-9% .68 £2-63
105 and a 1000mf 12-0 0-275 CAPACITORS
106 Capacitor 12-0-12 0-14 1000mf  10-16-25V | 0-2x a4 £0-42
107 16-0-15 0-11 4700m{ 6V3-10V | 0-7x o440 £1-18
108 24-0 014 DIODE TA OV | 025 014 £0-39
109 6 1-:0A BRIDGF 2-5A 50\ | 050 0-20 £0-70
110 12 0:5a 6A 50V | 075 0 £1-05
111 24 0-25A Note :

Use transformer P+ P if Trans - Bridg
;8; DAC.bVal\xes| 5 2-0 Rect. + Capacitor arc orilered together.
203 are:n;alanet g { ? Sub-Miniature Trans 12V A

R 240V — E15 pins 4 clang.
204  Bridge Rect. 10 1-0 F o i i
206 and a 1000m{ 1 0-8 ;(:0_ ;"n] ot 1M p T AT Tl
e Comin ag 00 i H b em am
208 24 04 12:0-12
209 6 20 = C.W.0. Please send 8.A.E. for details of
210 12 10 > Transformers, Diodes and Capacitors.
D ELTIC SYSTE Ms 507 BURNLEY ROAD. ROSSENDALE,
LANCS BB4 8LZ

( MAGENTA

electronics Itd.

PW9, 61 Newton Leys,
Burton on Trent, Staffs.
DE150DW

first class post.

CASES, DIODES;

for professional components and service

COMPONENTS & HARDWARE

Applications. Inclusive prices. No minimum order. Speedy despatch hy

SHEET METALS; CAPACITORS; ENAMELLED & TINNED COPPER
WIRES; RESISTORS; CABLE; IC's; TOOLS; SWITCHES; SCREWS,
PCB SUPPLIES; TRANSISTORS;
SOCKETS; LEDs; DRILLS; VEROBOARD ETC.

FREE CATALOGUE
INCLUDES SAMPLES & TRANSISTOR TESTER DATA OFFER
Please send 2 x 6}p stamps to cover postage ete.

PLUGS &

470

This 144 page catalogue—Electrovalue Catalogue No. 8
(Issue 2, up-dated) offers items from advanced opto-electronic
components to humble (but essential) washers. Many things
listed are very difficult to obtain elsewhere. The Company’s

40p

own computer is programmed to expedite delivery and

maintain customer satisfaction.
allowed on many purchases; Access and Barclaycard orders

are accepted.

+ FREE POSTAGE

RIBES

ELECTROVALUE LTD

Attractive discounts are

on all C.W.0. moail orders
£2-00 list value (excluding V.A.T.} If under.

POST PAID
inc. 40p Refund
Youcher

in UK. over

add 15p handling charge.

All comreunications to Dept. PW/10
28 ST. JUDES ROAD, ENGLEFIELD GREER, EGHAM, SURREY

TW/20 OHB. Tel Egham 3603, Telex 264475 Shop 9-5.30, 0-1 pm Sats
NORTHERN BRANCH: 880 Burnage Lane, Burnage, Manchester
M19 1NA. Tel: (261) 432 4845, SXhop 9-5.30pm, 1 pm Bats.
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BREAK T r OUND PR cE BARR'ER' Magnificent
| MINOTAUR 100
S = with CENTAUR | 100 watt RMS total
= gg&i“&gﬁnﬂé‘éfneqs, vynide B Ioow STEREO Range Amphﬁer
With sound-light converter. syn

chronous n.otor twin turntables sound_light

and features that give you profes
slonal levels of operation Ful

range of heavy duty speakers, o5 mobile disco

ABSOLUTELY
COM[F)’LETE INC
[ ]
E'Eﬁozuggﬁ,:.c Comnah‘ble hwnh all Sau;)n Sylst’gm
1 0 7000 units, this is a superb amplifier
o %ESPENSE.CT NG All-in plus VAT ;iarﬁ:i:yma'gﬁgtable to a wide ranae ol

5 . W J00W r.m.s. into 8Q.
PUT SYSTEM 700 ety oy o sodr s meaoy oun T 8 L e e
K fle
lN CONTROL NOW ! m;ﬁ;‘?srzrzeck controls AND Telt/ MODUTARIECE a Eaérer)nely compact (27cm x 16cm x
e 2 e A S e Y ishtfadey with a/l M Fully protected against all In-
? O 0 o o oo 0 6 60 + watt headphone monitor Mono £18-50 = glilljvge:saor:g:ielgéde'fgé?:h
Se ume, Selector X-fade, etc. Front panel £3-50
STROBE / Q H
HIGH IN POWER—LOW IN COST! ANDILIQUIDIWVEIEELS
" # 1 flash/2 secs.—up to 20/sec.
POWER AMPS 30-100 W.R.M.S. ~ 8 Gompactplack Bendone s, o1

Inputs for 2 ceramic cartridges/tape/ STEREO £49-50 L May be operated as a slave ampll-
Lowdngise(—SOdB) 20 Hz —50kH2 electronics correct loads and short circuits
1
ssieg s © © CONTRDLS—Master, Monitor, Vol Stereo  £21:50 £49.50
SUPERSTROBE AT NEW LOW PRICE
NOW ONLY £17°50

\ PRO-STROBE
@ Only 4 connections 8 Input—240mV B Giant 80 watt tube

f »oan = B Discharge energy up to 6 Joules
! !.‘ Ly = nete 8 External trigaer—audio up to 240w
- ° o Individually NOW ONLY £29-50

# Single supply rall tested & grntd.

SA1208 120 watt R.M.S./8 ohms €19 L,ght years ahead

PM1201/8 supply for one modtle £11-

PM1202/8 supply for two modules 15- with super

*S A1204 120 watt R.M.5./4 ohms £13 SYSTEM 7000

PM1201/4 supply for one mocule £11-

M1 . @ Full control of 3kW of lights

PM1202/4 supply for two modules £15 (1kW/channel)
8AB08 60 watt R.M.S5./8 ohms £12- # Audlo control plus sequence plus

override
PM601/8 supply for one or two modutes £10- B Variable speed sequence
*SA604 60 watt R.M.S./4 ohms £10 = Slailan‘ess s'(ael two tone panel— SU;ECR;ECT TODULE D
N maitches mixer n P.C.B. pane!l mounti 5
PM601/4 supply for one or two modules  £10- = gperates ’?m;ny ampIm?r souNDLl:’E W e
SA308 30 M.S. o A ttractive Bondene case—free
Ssolwattr S Ugehes &) standing or panel mounting £38-00 CONVERTER
PM301 supply for one or two madules £% Inc. case and plug—ready to use Use with any amp. £15-50

Mix it perfctly Wlth modula — %ASI:g:o?;?;:;ﬁ:::%:ﬁ;’::" 327-333 HITHORSE
SYSTEM 7000 MIXERS .. ; Please send to:

g Inputs for all sources inc. mag. cartridge i Name ...
Wide range bass and treble controls

B W monitor power outlet

M Echo send/return facillty p Address.....................0 PRCCREr—
@ Feeds most amplifiers

@ With front panels, ready to use

#8 Individual monitor buttons

INPUT MIXER
Mono £8-50 Mono
Stereo £12-00 Stereo

PCB Modules only PCB Modules only
Mono £5-30 | Mono £550 Remittance enclosed £........... ..../Credlt Card
Stereo £9:00 | Stereo ¢

PRICES<include ca ge an pack g | VAT mus: be addéed to alLorders at 82 D. 65p extra. S5.A.E. with all enquirfes pleasc

Send or phore your Orders by post—Please make cheques or crossed P. 0.'s payable lo TRADE ENQUIRIES

ACCESS or NORMAN ROSE

BARCLAY CARD SAXON ENTERTA'NMENTS LTD (ELECTRICAL) LTD.

No. for prompt attention. 327-333 WHITEHORSE ROAD, CROYDON, SURREY CR0 2HS London 01-837 9111 :

Atter 4.0 p.m. leave your Telephone M,—S“ 0098/6385 Birmingham 021-236 4710
message on our answel- | Shop Hours 9 am-5pm (Luich 12.30-1,30); Sat. 9,30 am-5 pm Prices and specifications. | Manchester 061-273 1.

phone 01-684 6385, Subject to alteration without aotice Mail Order desk 10 am-4 pm Man-Fri. Bradford, Yorks. 0274 26104

VAT NO. 2186921 49 RGD ENGLAND 1091983
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TAM

All amplifiers feature a pure comple-
mentary symmetry output stage for low
distortion and high reliability—the
highest grade components (by Mullard—
Texas, Plessey—RCA, etc) used
throughout

B Suits loads 4-16 ohms (optimum
load 8 ohms, TAMS50/100/250, 4 ohms

QUALITY PRODUCTS
A E i FOR H!-FI, DISCO,
P.A. GROUP AND CLUB USE

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS

Choose the power you need from these five pure complementary amplifiers
Two-year guarantee

TAMS0 5W RMS 25V supply £3-20
TAM100 10W RMS 35V supply £3-715
TAM250 25W RMS 45V supply £4-25
TAMS500 50W RMS 45V supply £6-95
TAM1000 100W RMS 65V supply £9-80

(all modules carriage free)

POWER SUPPLIES

TAMS500/1000) For 1 or 2 TAMS50/100  £4-25 (carr 50p)
Low distortion (0-1%) B High sensitivity—100mV For 1 or 2 TAM250/500 £6-95 (carr 50p)
B 20-20,000 Hz + 1dB B Low profile (1in high 34in x 3in) For 1 or 2 TAM1000 £9-80 (carr 50p)
#® Silicon circuitry throughout M 75% efficient
@ Inherently open circuit proof i Glass fibre printed circuit board
B Four simple connections B Accepts most mixers/pre-amplifiers

units

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.0.D. (50p | Hours, 9.30 a.m.-5 p.m.
extra). We accept Access and Barclaycard—send or telephone your number—do not | Monday—Saturday.
send your card. Add VAT at 8% to orders for 50-100W units and a 124% for 5-25W | Callers welcome.

Tel: (01) 684 0098

TAMBA ELECTRONICS

BENSHAM MANOR ROAD PASSAGE, BENSHAM MANOR ROAD, THORNTON HEATH, SURREY

C MOS WITH DISCOUNTS!

mix: Discount 10% 254, 25% 100+, 334% 1000+

. Ccus
>§/// == 4 CMOS!

' DISCQUNTS!

4000 020 | 4039 3 09 | 4081 0 24 | 14505 4 38 ) ‘E' LED Displays
1000 020 | 4040 113 | 082 074 | 4206 o057 DL-oiE o 70p
4002 020 | 4041 ©0-93 | 4085 080 | 14507 060 | DL-707E 0-3” 70p
4006 131 {4042 0-93)4086 080 14508 308 | DL-T28E 2 x 0-5”
4007 0-20 14043 192 §4089 1-74 | 14510 1-51 -80
4008 1:07| 4044 1-04 4093 0-89 | 14511 1-74 | DL-727E2x0-5"
4009  0-60 | 4045 1-56 | 4094 208 f 14512 1-03 80
4010 060 | 4046 1-48 | 4095 196 | 14514 3-47 | DL-750E 0-6” 1-50
4011 0-20 [ 4047 1-01 | 4096 196 | 14515 . 3-47 | DL-747E 0-6” 1-50
4012 020 | 4048 060 | 4097 4-13 | 14516 1 51 ,

4013 0-60 [ 4049  0-60 | 4098 1-22 [ 14517 4-02 | Red Leds

4014  1:12]4050 060 | 4099 2-03 | 14518 1.39 | 017 150
4015  1-12 | 4051  1-04 | 40101 1-76 | 14519 0-57 02 50
4016 0604052 10440102 216 | 14520 1-39 | Clock Chips
4017 192| 4053  1.04 | 40103 216 | 14521 277 | Ay 5-1204A  3-50
4018 12| 4054 1-29 | 40104 226 [ 14522 215 | MKsoes3 5-50
4019 060 | 4055 146 | 40107 0-66 | 14526 2-15

4020 1-24 14056 1-46 | 40108 6-18 § 14527 1-76 Soldevcon Pins
4021 1-12 | 4057 29-81 | 40109 2-21 | 14528 1-22 | 100 60p
4022 1-07 | 4059 6-20 | 40181 4-30 [ 14529 1-72 | 1000 400
4023 0-20 [ 4060 1-24 | 40182 173 | 14530 0-95

4024 087 | 4061 2560 | 40194 2-26 | 14531 1-74 | DIL Sockets
4025  0-20 | 4062 1010 | 40257 2-26 | 14532 1-39 1 14/16 Pin 15p
4026 1-32| 4063 1-22 | 4700 175 [ 14334 BAS[ o -
4027 060 | 4056 0-69 | 7083 425 | 14536 4-00 | Red Acrylic Filter
4028 1-00 | 4067 4 13| 14490 651 [ 14537 13-17 | For LED displays
4029 12; 4068 0-24 | 14160 118 | 14539 :-z; 157 x 29 x 3mm 70p
4030 060 [ 4068 024 | 14161 118! 14541 1.6 h Swi

4031 2464070 06514162 1-18 [ 14343 1 82 :;‘:eswgtcheﬁsp
4032 119 | 4071  0-24 | 14163 118 | 14549 410

4033 1-5514072 0-24 | 14174 108 | 14552 10-50 | Op-Amps

4034 2914073 0-24| 14175 1-04 | 14553 466 | CA3130

4035 13114075 024 | 14194 1-47 | 14554 167} (COS/MOS)1-00
4036 30914076  1-71 | 14501 020 { 14555 1:0% | CA3140

4037 1-06 | 4077 0-65 | 14502 1-38 [ 14556 1-01 ] (Bi/MOS)  95p
4038 12014078 0-24 1 14503 075114557 4-65 | 741 Minidip  25p

Terms: C.W.0. Add VAT to all prices at 8%. Post efc. U.K. 25p + 2p
27p per order. All orders processed same dly Official Govt. 'Varsﬂy,
Poly etc. orders (written or telephoned) welcome.

GREENBANK ELECTRONICS (Dept. W 10P)

94 New Chester Road, New Ferry, Wirral, Merseyside
L62 5AG Tel: 051-645 3391
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CJLLTD.P.0.BOX 34,CANTERBURY,CT11YT

ALL PRICES INCLUDE P&P AND V.AT.

AUDIO MODULES SOLDERING IRONS (ANTEX)
LS £3.15 | 1YW 'C’ Miniature Irons £3-30
1OW RMS £3.50 I5W ‘CCN'’ Low leakage Irons £3-50
25W RMS £4.60 | 18W 'G’ Miniature Irons £3-50
35w RMS £14-75 | 25W 'X25' Low leakage Irons £3-25
125W RMS £17-40 | ‘SKI’ Soldering Kits £5-20
PRE-AMPLIFIERS ‘MLX' 12V Kits £4:10
Microphone pre-amplifiers £2-75 Elements. ‘C’ £1:50 ‘CCN’ £1-85
Stereo pre-amp for SW, 10W £7-50 ‘G’ £1-85 *X25° £1-60
Stereo pre-amp for 25W. P.B. Bits. 3/32”, 1/8”, 3/16”"—each £0-50
selector £15-35 (N.B. State Type of Iron)
STEREO FM TUNER Decoder ‘ST3' Stands-for all models £1-50
gB Se:c“" €270 | SOLDER in handy dispenser £0-45
PONFR SUPPLIES  for  SW. | wWIRE STRIPPER & CUTTER
low €156 a8
TRANSFORMERS for SW, 10¥/ | WELLER Dual Heat Gun  £7-75
(Spotlight, Pistol Trigger)
POWER SUPPLIESfor25W €3-55 | WL | ER Dual Heat Gun Kit
TRANSFORMERS for 25W £3:35 £10-55

TAPE HEADS FROM ONLY

Fit a brand new head and transform
the quality. of your tape player. Large production runs of
Standard cassette ‘and cartridge heads for European and
U.S. manufacturers enable us to offer single items at
bulk-order discount prices.

2 g (S i s y o o T =]
50p Mono Cassette l Qv SAVE MONEY & IMPROVE
———— PERFORMANCE! Faniastic ]
60p Stereo 8 Cam'dgew” | value ~ they fit most tape players
l £1.25 Stereo Cassette | Qy | Datasheets on tull range[ ] L
1 enctose cheque/P O i full payment for Qty. marked above + 15p P & P per order '
NAME

JADDHESS = = - = -

| _ Money back if not satisfied

MONOLITH ELECTRONICS LTD,, 5/7 Church St., Crewkerne, Som,
—rAarar _]r_]:!’_l'_Tf_j._IElLl:.g
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Anothar completely solderiess Electronic And all these components!!
Construction Kit with many more projects, 2 x Interchangeable Control Panels (ready drilled).
including Transistor Radios of various 4 x Bolderless Construction Boards (ready drilled).
types and wavebands. Amplifiers, Metro- Large 13 x 9}” Baseboard. (ready drilled). Ready
nome, Sound Amplifier, Transistor Wound Medium Wave, Long Wave, 8hort Wave,
Testor, Signal Generator, Quick check and V.H.F. Coils. 77 Ferrite Rod. Quality 5” x 3"
component Tester, Tuners, Crystal Loudspeaker. Crystal Earplece. Also!! Knobs, Dial,
Set, Morse Code Practice Oscillator Wire, BSleeving, C; itors, Resistors, Transist
with Morse Key, A. F. Oscillator etc. Battery Straps, Connector Clips, Screws, Nuts and
etc., Also a special project V.H.F. Bolts, Potentiometers, Tuning Capacitors, Instruction
Aircraft Receiver!! Manual and Pictorial Diagrams.

‘I ]
£1 99 Complete kit of parta including construction plans. Post Packing and Insurance

NEW ROAMER TEN
MODEL R.K.3.

MULTIBAND V.H.F. AND A.M, RECEIVER
13 TRANSISTORS AND FIVE DIODES
QUALITY 5” x 3” LOUDSPEAKER

VHF AIR
CONVERTER
KIT

Build this Converter Kit and
receive the Afrcraft Band by
placing it by the side of a
radio tuned to Medium Wave
or the Long Wave Band and
operatlng as shown in the
instructions supplied free with

|t ta. U tractabl
:hré),:l;s plx:‘e:edn "ufﬁﬁc?,p,i WITH Multibapnd V.H.F. section covering

aerlal, Gzin Control, V.H.F. Mobiles, Air, T.V. Sound, Local V.H.F.
Tuning Capacitor, Transistor, Statiops, ete., and Multiband A.M. section
with Airspaced Slow Motion Drive Tuning
Capacttor for easier and accurate tuming,
covering M.W.1, M.W.2, LW, Three 8hort
Wave Bands B.W.l, 8W.2, 8W.3, and
Trawler Bana. Built in Ferrite Rod Aerfal
for Medium Waves, Long Wave and Traw-
Jer Band, etc., Cbrome Plated 7 section Telescopic
Aerial, angled and rotatable for peak Short Wave and
V.H.F. reception. Push Pull output using 600mw
Transistors. Gain, Wave-Change and Tone Controls.
Plus two Sliler Bwitches. Negative Feedback circuit
and SPECIAL POWER BOOSTER SOCKET AND
REEISTOR, to virtually double gain if required,
Powered by P.P.9 9 volt battery.

Complete kit of parts including carrying strap,
Building [nstructions and Operating Manuals.

£1 3 '99 inc. P& P.

(ase Enclosure Kit (if required) £1-80 inc. P & P.

ELEGTRONIG GONSTRUGTION KITS

Seif  Contained Multi-Band f
EC K V.H.F. Receiver Kit. 8 Tran- . Tor
sistors and 3 Diodes. Push/Pull .
output. 3”7 Loudapeaker, (iain Control. Buperh
9 sectlon ewivel ratchet and retractable chrome
plated telescopic aerial, V.H.F. Tuning Capacitor,
Resistors, Capacitors, Transistors, etc. Will receive
T.V. Sound, Public Service Band, Aircraft, V.H.F.
Local Stations. etc. Operates from a 9 Volt PP7
Battery (not supplied with kit).
Complete kit of parts including construction plans

7'95 P & P and Ins. 70p

K 7 Transistors, 6 tuneable wavebands, MW,
E LW, TrawlerBand, 3 Short Wave Bande.
Receiver Kit. With 57 x 3” Loudspeaker.
Push/Pull output stage, Gain Control, anl Rotary
S8witch. 7 Transistors and 4 Diodes. 6 section
chrome-plated telescopic aerial. 8" Sensitive Ready
Wound Ferrite Rod Aerial. Tuning Capacitor. Reslators,
Capacitors, etc. Operates from a 9 Volt PP7 Battery
(not supplled with kit). Complete kit of parts includlng

construction plans.  PBF. DG 1, 5 p and 1ns. 70p.

etc.

All Parts including Case and
£ 3-95 Plana.

L P & PandIns. 45p.

POCKET
FIVE

NOW WITH 37
LOUDSPEAKER

3 Tuneakle wavebands.
M.W., L.W., and Trawler
Band, 7 stages, 5 transistors and Total Build-
2 diodes, supersensitive ferrite rod ing Costs
aerlal, attractive black and gold case.

8lze 5¢” x 1} x 3§” approx. £4 ° 50

All Parts including Case and Plans. P&P+Ins 60p.

TRANS EIGHT

8 TRANSISTORS and 3 DIODES

# Tunable Wavebands: MW, LW, 8W1, 8W2, 8W3,
and Trawler Band. Sensitive ferrite rod aerial for
MW and LW. Telescopic aerial for S8hort Wavea. 3in.
Speaker. B improved type transistora plus 3 diodes.
Attractive case in black with red grille, dial and black
knobs with polished metal inserts. 8ize 9 x 54 x 2¢in.
approx. Push pull output. Battery economiser switch
for extended battery life. Ample power to drive a
jarger speaker.

Complete kit of parts including con- £7' 50
struction plans. P & P + Ins. 70p

31

ROAMER SIX

CASE AND LOOKS AS TRANS EIGHT

6 Tiunable Wavebands: MW. LW, 8W1, 8W2, Trawler
band plus an extra Medium waveband for easier
tuning of Luxembourg, etc. Sensitive ferrite rod aerlal
and telescopic aerial for Short Waves. 3in. 8peaker.
8 stages—6 transistors and 2 diodes. Attractive black
case with red grille, dial and black knobs with polished
metal inserts. fize 9 x 51 x 2}in. approx.

Complete kit of parts including construction plans
P & P + Ins 70p.

NEW EDU-KIT MAJOR [ioyriisiios

Completely Solderless Electronic Construction Kit. Build these BEDFORD MK40 1S

projects without soldering iron or solder.

- Y 4 Transistor Earpiece Radio % 8ignal Tracer Y Signal Tel: 023‘4 52&367

’ Injector % Transistor Tester NPN-PNP % 4 Transistor Push
: ~ Pull Amplifier % & Transistor Push Pull Amplifier 4 7 Transis- v Reg. No. 788372
% . .. tor Loudspeaker Radio MW/LW 3 5 Transistor S8hort Wave ALL PRICES INCLUDE VAT d

% Callers slde entrance “Lavells'" Shop.

1 Radio 4 Electronic Metronome ¥ Electronic Noise Generator
% Open 10-1, 2.30-4.30. Mon-Fri. 9-12 Sat.

% Batteryless Crystal Radio % One Transistor Radio J¢ 2
Transistor Regenerative Radio s 3 Transistor Regenerative
Radio % Audible Continuity Tester » Sensitive Pre-Amplifier

Components include: 24 Resistors s 21 Capacitors s 10 Transis- dlencloschR te il T LE~T s RLbebU ELEl S hRbhig

N
Fy .'o tors ¥ 3iIn Loudspeaker % Earpiece % Mica Raseboard % 3 12-way
conpectors 4 2 Volume controls 4 2 8lider 8witches % 1 Tuning
Condenser % 3 Knobs Y Ready Wound MW/LW/SW Coils Ferrite
. Rod + 6} yards of wire s 1 Yard of sleeving, etc. Complete kit of parta
including constructlon plans.
PW/10/7€

£9°00 1o suitdingc
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DORAM

PP, \». KITS

-\ B g | | CONTAIN
* EVERYTHING

DOWN TO

THE LAST

NUT!

e hFE, Ieakage
, silicon

a um ;

es -~ ransistors

I~
Picks up UHF
signals from the .
transmitter and relays this -
through your hi-fi equipment

See coupon on next page »
HERE'S JUST A FEW OF THE MANY NEW AND INTERESTING KITS AVAILAvBLE

% ELECTRONIC IGNITION £9-95, S S=8%V.AT % 60W GUITAR AMP. £29-95 H

% CASSETTE POWER SUPPLY £3-20 +S - s R % SOIL MOISTURE METER £1-99 S

% DARKROOM EXPOSURE METER £4 75 ' H H=12%% V.A.T. % INTERNATIONAL 25 AMP. £29-95 | H
% 6V ACCUMULATOR CHARGER £9:95 ' S % MOTORISTS DWELL METER £5-70 S

FULL BUILDING INSTRUCTION DETAILS OF KITS IS AVAILABLE ON REQUEST PRICE 25p EACH
REFUNDABLE IF KIT SPECIFICALLY APPLIED FOR IS PURCHASED
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A PROFESSIONAL DEAL
FOR AMATEURS

LOOK WHAT’S IN IT FOR YOU

% SEMI CONDUCTORS # CAPACITORS # ICt W MINI CERAMICS # RESISTORS #
POTENTIOMETERS # THERMISTORS & BRIDGE RECTIFIERS # REGULATOAS #
RADIO MODULES # AUDIO AMPS # TIMERS # CABLE @ TRANSFOAMERS % FET's#
SUPPRESSION FILTERS ¥ CRYSTALS # RELAYS % CONNECTORS # PLUGS & SOCKETS #
CASES # KNOBS & DIALS # HEAT SINKS W SCREWS, NUTS, TAGS, GROMMETS &
ADHESIVES & CLEANERS # DIODES & INDICATORS M PANEL METERS & BULBS #
ILLUM. PUSH-BUTTON, TOGGLE, ROCKER & PROXIMITY SWITCHES # SOLOERING IRONS
M1 CADS @ DRILLS ® REPLACEMENT STYL! # SPEAKERS # BLANK CASSETTES #
MICROPHONES @ CABINETS & MULTIMETERS & LOGIC PROBES
© AND MUGH MUCH MORE |

DORAM'S NEW CATALOGUE HAS BEEN
SPECIFICALLY DESIGNED FOR THE
AMATEUR RADIO, ELECTRONICS & HI-
Fl ENTHUSIAST.

DORAMS SERVICE ALSO
INCLUDES -

MANY PRICE REDUCTIONS —
QUANTITY DISCOUNTS ON
CAPACITOR, RESISTOR OR SEMI-
CONDUCTOR ORDERS

3% FREE _ up.DATE PRODUCT
INFORMATION SERVICE DURING
LIFE SPAN OF CATALOGUE

Jk ALL ORDERS SENT BY RETURN-OF-
POST

* NO-QUIBBLE REPLACEMENT PART
SERVICE i

POST & PACKING FREE FOR ORDERS
OVER £1 (Only applies for Great Britain
N.ireland and B.F.P.O. Nos.- Overseas
orders F.0.B.)

SEND FOR YOUR NEW CATALOGUE

AND/OR KIT BROCHURE NOW!

gpecial Offer | """ ___ _ _ |

DORAM ELECTRONICS LTD. PW10/76
If catalogue ordered {priced 60p) P.O. Box TRS, PLEASE PRINT BLOCK CAPITALS
you will receive a refund voucher Leeds, LS12 2UF. T
of 25p. R —

1 enclose ........... Please send ADDRESS: ..cccuueciirmrimncnrsecscenricsmsasesnane

If catalogue and kit brochure
ordered together, price 70p plus
2 x 25p refund vouchers.

me by return my new catalogue
and/or kit brochure. {Over
seas orders except for Nreland  .cccccivmneiniinoniennas POST CODE............

p|eas_e add 30p for post and An Electrocomponents Group Company.
packing surface only.

......................................... Vaassasntusasacanatnon

Practical Wireless, October 1976 475



MERRY~GO-ROUND

ments and new ideas .seem to occur almost daily—some are

recorded in our regular feature ‘Hotlines’. For many, these new
developments are a fascination and, often, the crux of what draws
them into this field of technology either professionally or as an
amateur or hobbyist.

But is all this development a double-edged weapon, and will
fascination sour to bewilderment or boredom? Let us indulge
ourselves in a little electronic nostalgia.

The valve reigned supreme for some thirty years. Then the
three wise men of electronics—Brattain, Shockley and Bardeen,
introduced a little thing called a transistor. This latter device
occupied the throne of technology for barely ten years and then—
the coronation ceremony for the integrated circuit arrived. And
it hasn’t stopped there. From a handful of “gates” on a silicon
slice, technology has rampaged through MS! (medium scale
integration) and on to LSl (large scale integration). Now, we hear
terms like SSI (super scale integration) each term being more
wonderful, more impressive, more technically advanced than its
predecessor and the time gaps are also getting progressively less
and less.

For the electronics industry itself this rampage has become a
nightmare, albeit self inflicted, rather like riding a technological
merry-go-round which is rushing faster and faster. True the
results bring certain benefits but not without trade-off problems
which affect both professional and hobbyist alike. In other words,
a double-dged weapon. In the professional field, equipment is
obsolete the day it is launched onto the market.

For the hobbyist it is also a double-edged weapon and at both
ends of the scale, from the newest newcomer to the oldest old
hand.

The beginner can no longer learn simple theory about a triode
valve, nor indeed about a simple transistor. He comes straight
into a galaxy of little black slabs with pins sticking out called DIPs
(dual in-line packages), and hears that each one contains a few
hundred transistors, resistors, diodes and heaven knows what
else. If his enquiring mind wants to know more, he is buried in
bewilderment by a deluge of meaningless terms like “slew rate”,
“open loop gain" or “maximum current offset” and so on.

Even old hands don't really benefit. They are offered a huge list
of ICs to choose from and are probably confused (and bored?)
by vast lists of meaningless numbers.

Isn't it about time we stopped the merry-go-round or at least
slowed it? Shouldn’t we learn to live with, and use wisely, what
we already have?

Again, with so much circuitry crammed onto a single chip and
so many chips available, has the home constructor become a
mere “assembler” of IC building blocks? Is this also true for the
designer?

Probably the fascination will now be to regard the vast army
of available ICs as pieces in a jig saw puzzle. The trick for the
future hobbyist-designers will be to juggle the pieces of the jig
saw to make the picture they want. In other words, to ask them-
selves the question; how can the existing facilities on a particu-
lar chip be employed usefully and economically to fulfil a desired
function. If this is true, then we have entered a new era in radio
and electronics as a hobby.

However, it is also true that to design successfully by this
method, a hobbyist-designer must know not only which chips are
available, but exactly what each can do. So take another look at
those long lists of IC numbers and ask yourself again what they
all mean to you in practical terms, and you'll appreciate the
parallel of the merry-go-round and the inference of the double-
edged weapon. LIONEL E. HOWES—Editor
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THE world of radio and electronics is an exciting one. Develop-

Growth of
Telecommunications

N a recent speech to the Post
IOﬂice Engineering Union, Mr.

Gerald Kaufman, Minjster of
State, Department of Industry
said, “During the last 10 years the
number of telephone lines and
the number of calls have both
more than doubled. The U.K. now
has more than 13 million ex-
change connections. A higher pro-
portion of homes has a telephone
in this country than in any other
E.E.C. country except Denmark
and Luxembourg.”

He continued, “Telecommunica-
tions is a growth industry. Traffic
will continue to build up year by
year. During the next decade or
so emphasis may well shift from
coping with the massive increase
in new subscribers towards
measures to deal with increased
traffic growth while at least main-
taining service standards.”

HE society of Electronic and

I Radio Technicians (S.E.R.T.)

is holding a residential sym-
posium at Sussex University,
September 26-29. The technical
programme comprises 25 contri-
butions spread over five sessions
which will cover: devices evalua-
tion, testing and diagnosis, pro-
gramming and software; and two
sessions on applications.

A small exhibition of micro-
processors and peripheral equip-
ment has been arranged in rooms
adjacent to the Lecture Theatre
and a visit to Sussex University is
planned.

Delegates will get a chance to
enter the S.E.R.T. Microprocessor
Competition where the judges will
seek a working application of a
Microprocessor by a home
constructor which is simple,
economic, original and useful or
entertaining. First prize will be
£150 and the winning system will
be displayed at an exhibition at
the University of Sussex. Full in-
formation may be obtained by
writing to: The Microprocessor
Secretary, S.ER.T., Faraday
House, 8-10 Charing Cross Road,
London WC2H OHP.
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BBC sells to Kuwait

BC Enterprises has sold 132
B educational and manage-

ment training programmes
to the Language Labs of Kuwait
University. The programmes will
all be shown in the original
English versions, and cover a
wide range of subjects—from
“The Glory That Remains”,
“Heritage” and “Chronicle” series
to ‘“Economics of The Real
World”, “People Limited”, and
“Women at Work”. Amongst the
programmes selected by Kuwait
University was “Rich Man, Poor
Man”.

“This sale means a substantial
income for Enterprises”, says En-
terprises Sales  Development
Manager Peter Saxton. “Our
agent in Kuwait is also interested
in many other items in our 1000-
programme catalogue. We are
making a big push to sell in the
Arab world, and have designed
promotion material which incor-
porates Arabic calligraphy.

“We are very aware that each
of the Arab countries has its own
special requirements. You can’t
lump the whole Middle East to-
gether in marketing terms. Be-
cause of this we are currently
meeting representatives from all
the Middle East who can help us
sell BBC programmes in their
areas.”

SPECIAL OFFER
TO PW READERS

Marshalls of Cricklewood are
able to mzke their special offer
of 20-80% discount off all nor-
mal prices of 200 types of tran-
sistors, diodes, triacs and ICs
because of a re-alignment of
franchises.

All are branded products—the
ICs including TTL and CMOS
devices. The items in this
special offer (see their adver-
tisement in this issue) are
available from all Marshalls
branches across the counter or
by post providing the coupon
from their advertisement is
produced.

Price increase

Regrettably, due to increased
production and material costs,
the cover price of Practical
Wireless has had to be in-
creased to 40p with effect from
this issue.

N
|
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R.A.E. courses -

AK Farm School, Farn-

borough, Hants. First class,

Thursday, . September 30,
starting at 7.30p.m.

There will also be a Morse Pro-
ficiency Course beginning on
Monday, September 27, at the
Oak Farm School. Further gen
from: J. Brett, Principal, Core
School, St. John’s Wood, Farn-
borough.

Harry Leeming, F.S.E.R.T,,
G3LLL tells us that providing
there is enough interest, Black-
burn will once again be running
the City and Guilds R.A.E. Course.

Further gen from: The Princi-
pal, The College of Technology
and Design, Fielder Street, Black-
burn, Lancs.

Bridgnorth College of Further
Education, Stourbridge Road,
Bridgnorth, Shropshire.

That’s the venue for the Mon-
day evening R.A.E. Courses start-
ing September 20. Further gen
from Mr. R. A. Buckley, Deputy
Head of Ergineering Department,
Bridgnorth College (address as
above). '

John F. Greenwood, G3ZJY,
tells us that a R.A.E. Course: will
be run by him at a venue in
Durham. The course starts Sep-
tember 20.

Further gen from John at 17
The Links, Belmont, Durham,
DH1 2AG.

A course of study has been
arranged at the Walsall College
of Technology, St. Paul's Street,
Walsall, West Midlands, to pre-
pare for the R.A.E. Exam.

Further gen from: F. A. Fear,
G8CVR, T.Eng, (CEI) MITE at the
above college address or phone
Walsall 25124.

Swinton (Manchester) — Moor-
side High School, East Lancashire
Road. Thursday evenings, ocom-
mencing September 30. Details
from G8BFP, Tel: 061-794 3706.

Windy picture

What has happened to these BBC radio
masts ? Have any readers any explanation?
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Entertainment motorists have increasingly
expensive radios and tape players in their
vehicles and it becomes worthwhile to give them
special anti-theft protection. This is especially true
for soft top or convertible cars as these cannot be
readily secured. It is the work of an instant to split a
sports car hood and gain access to the equipment.
The units described in this article will sound an
alarm, typically the vehicle’s own horn but any other
form of alarm may be used, if the equipment is tam-
pered with, They are designed to be left switched on,
having a very low current consumption, and there-
fore there is no possibility of forgetting to set the
alarm when leaving the vehicle.

WITH the recent expansion of interest in In-Car

% components list

PROTECT YOUR CAR RADIOETC.

ANTI-THEFT

f
| In all.circuits,

| R1, R2 and, where fitted, R3 and R4 are 56002 103 3W.
D1 and D3 are BY126.

D2 is OABD.

FS51 is 250mA {see lexl for other ratings).

In Positive Earth, Earth Seeking and Negatlve Earth,
Battery Seeking circults Tr1, and, where used, Tr2
are ACT2E.

In Negative Earth, Earth Seeking and Pasitive Earth,
Battery Seehking circuits Tri, and, where veed, Tr2
are ACIBT.

Miscellaneous. Switch, 51, single pole anfoff low
voltage at $A. Relay RLA, 12V working, coil resistance
1000, two pairs of normally open contacts rated to
sult the alarm used, size to suit the case used. An
Alarm if vehicle's harn isn't used, Case to sult location
in car. Wire for interconnections (see test for typel.
Epoxy resin or wax If encapsulated,

MWote, The author has used three types of relay from
Doram with success, codes 348-385 (open), 348-756
and 348-807 (both with dust covers but require bases).
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ARTWITE

Two basic types are described. One, which is
simpler to fit, will give an alarm when an earthed
wire, the alarm unit sensing lead, is removed from
the radio or tape player. In this article this type is
referred to as earth seeking, The second type, re-
ferred to as battery seeking, can only be fitted if
there is access to the internal wiring of the unit to be
protected. A positive earth and a negative earth
version of each is shown, as is an alarm unit to
monitor more than one item.

Description and Method of Use

The alarm unit has five wires. Two are battery
and earth, battery is fed via an on/off switch which
acts as a reset. Two are from a pair of relay con-
tacts which are normally open but which close if an
alarm is detected. The remaining wire is the sensing
lead.

With the earth seeking type the sensing lead must
be connected to an earthed part of the equipment
before the alarm unit is switched on. Whilst this
connection is maintained the alarm unit will stay in a
monitor condition. However, if the connection is
broken, and a thief must break it to remove the
equipment, the alarm unit locks into the alarm con-
dition. It can only be returned to the monitor con-
dition by the reset switch.

The battery seeking version works in the same way
except that the sensing lead is connected to the live
side of the on/off switch inside the radio or tape
player.

The alarm unit should be mounted in some inac-
cessible place, well out of reach of anyone tampering
with the radio. The current consumption of the device
is approximately 2mA in its monitor condition so
there is no point in switching it off in normal use.
The on/off switch need not, therefore, be readily
accessible to the driver. The prototype has been in
use for nearly two years without giving a false
alarm.

The relay contacts can be used to operate a klaxon
or similar warning device. If the vehicle’s own horn
and battery are used, consideration should be given
to extra protection for the wiring involved. It is too
easy for a cool thief to open the bonnet, rip off the
horn leads and swear at the horn switch for the
benefit of passers-by. If he finds that he cannot stop
the horn the average thief will panic.
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If the earth seeking type is used the sensing lead
should be frail and connected to a earthed part ol
the radio in an obvious position. This will tempt the
thief to disconnect it at as early stage as possible.
Once the alarm unit has been triggered, by the re-
moval or cutting of the sensing lead, it can only be
switched off by the reset switch or by disconnecting
the battery.

The battery seeking version is used in a similar
manner. The sensing lead, this time of more normal
car wire, is taken inside the radio or tape player
and connected to the live side of the on/off switch. It
is then a good idea to leave the radio’s in-line fuse-
holder in a prominent position. A thief will obviously
prefer a set with undamaged leads and so disconnect
the fuse early on. This will set off the alarm, scare
off the thief, and leave an undamaged installation.
As before, the alarm can only be reset by interrupt-
ing the supply.

Circuit Description

Fig. 1 shows a positive earth, earth seeking version.
The sensing lead is connected to earth and holds the
base of Trl at earth potential. Trl is thus normally
cut off. The only current which flows in this quies-
cent, or monitor state is through Rl. When the
sensing wire is broken or disconnected the base ot
Trl is supplied, by R1, with enough current to
operate the relay. The relay has its own hold path.
through RLAI, and therefore the transistor and
sensing lead become inoperative. The relay can only
be de-energised by interrupting the supply.

Diodes D1, D2 and D3 are protection devices. DI
and D3 completely protect the alarm unit against
incorrect connection. There is no combination of
connections which will damage it. Equally, of course,
there is nothing a thief can do to damage it. D2
protects Trl from voltage surges when RLA releases.

Fig. 2 shows a negative earth, earth seeking ver:
sion. It is effectively the same as Fig. 1 except that
the transistor is NPN and the diodes are reversed.

Figs. 3 and 4 show battery seeking versions. Fig. 3
is positive earth and Fig. 4 negative earth. They work
in an identical manner to the earth seeking versions
apart from the obvious difference that the sensing
lead is normally at battery potential.

RLA
2 To
RLA2 horn
etc
RLA?

D1

¢

Sensing lead FS‘I%
/
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7, Car radio
etc.

The four circuit variations for protecting a single item only. Fig. 1.,
Negative Earth, Earth Seeking. Fig. 3., centre right, is for Positive Earlh,
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Protection of Two Units

If the earth seeking type is used it should be
obvious that merely looping the sensing lead from
radio to tape player will not have the desired effect.
It would still be possible for a thief to remove one
unit without affecting the alarm, as the remaining
unit would maintain the earth on the sensing lead.

The answer, apart from fitting two alarm units,
is to build an alarm unit with two sensing leads. Suit-
able designs are shown in Fig. 5 and Fig. 6. As radios
or tape players occasionally break down or require
servicing, the alarm system must also work when one
unit is temporarily removed. This is achieved by the
simple expedient of connecting the sensing lead
from the missing unit directly to the car chassis. The
remaining unit will then be protected as normal.

In the case of the battery seeking version limited
protection for two units can be obtained from a
single alarm unit if the two audio units are fed from
a-common supply. However, this relies on the thief
being tempted to remove the fuse. If he takes a pair
of wire cutters to the wiring instead it would still be
possible to remove one unit without setting off the
alarm. Figs. 7 and 8 show the two input, battery
seeking versions.
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Construction

The average constructor will, no doubt, have his
own favourite method of building simple circuits
such as those given in this article. The author has
used two methods successfully for this alarm unit.
One involves making up the circuit on a scrap of
Veroboard, a suitable layout is given in Fig. 9, and
mounting this, together with the relay, in a diecast
aluminium box. The wires are then taken to screw
terminal blocks mounted on the outside of the box.
The method works very well and allows for plenty
of fiddling later on.

The second method is more permanent. The dust
cover on the relay is firmly sealed and the relay
mounted in a container. The author found a section
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Fig. 9. The layout used by the aulhor in con-
structing his alarms. The pitch of the board
is not critical nor Is the size. Terminalions
to the board can be by flying leads soldered
directly to the board, (push the ends through
the holes first of course) or by inserling pins
into the holes and then soldering wires to

Layout for figs 1&4.For figs 2 & 3 reverse +ve & —ve

Layout for figs 5 & 8 below.For figs 6 & 7 reverse+ve & -ve
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of square plastic drainpipe to be ideal. The associa-
ted components are then attached and the whole
encapsulated. Any mistake will leal to an expensive,
and very solid, length of plastic drainpipe, so con-
siderable care is needed. For the more timorous,
(less foolhardy?), wax makes an excellent substitute
for epoxy resin as the encapsulating medium as
there is the possibility of correcting one’s mistakes.
The leads must be anchored in such a way as to
prevent the transmission of any strain te the cir-
cuitry.

None of the components specified are critical or
difficult to obtain. The relay must have contacts
suited to the load to be switched. For vehicles fitted
with a horn relay this is no problem, for most other
vehicles contacts rated at about 10 amps seem to
be satisfactory. It is, of course, true that the relay
will probably only switch a few times in its life and
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that even 5 amp contacts will handle a car horn
under these conditions. However, any failure of the
relay, especially sticking together of the contacts,
would be at best embarrassing, at worst expensive.
It is certainly worth the extra cost to do the job
correctly.

The coil resistance must be high enough not to
overload the transistor. In this case it is unlikely
that any relay chosen would draw more than the
1 amp necessary to damage the specified devices.
Coil resistances above 100 ohms are recommended,
but values down to about 25 ohms could be used if
the fuse rating is increased

The only other possible difficulty involves mount-
ing the Veroboard in the diecast box. The author
found it impossible to purchase standoffs for this
purpose and used long spacers. Threaded rod and
Tocknuts would also do the job.

Transistor Tester Part 2,
August 1976

The following corrections to the text

will make the setting-up and opera-

tion' of the equipment easier to under-
stand.

1. Page 302, R.H. colm. para. 3:
Delete “across R30” and the whole
of the bracket. Insert “to the end
of R30 nearest C6 (positive lead)
and the end of R3 nearest the edge
of the board (negative lead”.

2. Page 303, R.H. colm., last para,
4th line: Delete “I¢y,” and insert
“3mA”,

3. Page 304, L.H. colm., para. 2: In
the sentence starting “Note
that...” V. should be V¢ is s2t. ..

4. Page 304, section on diodes: After
“V¢ to 10 volts” add and I to Icps.

Please accept our apologies if you

have had problems.

PW TECHNICROSS PUZZLE
Solution to No. 15
presented last month
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as the wavelengths get shorter and the fre-
quency increases, the normal paths of radio
signals become vulnerable to a variety of natural dis-
turbances which frequently occur within the Earth’s
atmosphere. Under normal atmospheric conditions
the range of a VHF radio signal decreases as the
frequency increases and the technology of the receiver
becomes more sophisticated. Because of this limited
range it is possible for VHF transmitters to work
on similar frequencies, provided that they are,
geographically, far enough apart not to interfere
with each others accepted receiving systems.
Frequency sharing is essential, because every year
there is an increasing demand upon the limited space
available within the VHF part of the radio frequency
spectrum and the authorities endeavour to get the
maximum number of stations operating in the mini-
mum possible frequency space. It is in this field that
the RSGB’s negotiators play an important role in
representing the interests of the amateur radio
operators who use the 2m and 4m bands, as well
as their allocations in the UHF and SHF parts of the
spectrum.

l ISTENING below 28MHz is exciting, because,

It is essential, for the future of amateur radio,'

that these bands are used wisely, because there is
only one radio frequency spectrum and the small
space already allocated for amateur use must be
treated like a precious commodity. It is important
to bear in mind that the authorities in all countries
could collect a large licence revenue if the present
amateur bands were given over to commercial users,

International frequency sharing works well until
a natural disturbance, such as an aurora, sporadic-E,

482

Photograph of a portion of the
author's garden given over lo
specialised aerials.

or tropospheric opening takes place and multipl_ies
the normal range of a VHF radio signal by ten which
consequently causes considerable interference to the
other systems operating on the same frequency.

SPORADIC-E

The ‘E’ region of the Earth’s ionosphere forms at
sunrise about 60 miles above the Earth’s surface
and di§perse‘s at sunset, but during the mid-summer
months (May to August) this region may suddenly
break up into clouds of more densely ionised gas and
upset the normal paths of radio signals between
30 and 80MHz, and in extreme cases, it can spread
it’s influence to 150MHz. Sporadic-E is a curse to
the Band I (41-67MHz) viewers whose mid-summer
enjoyment of afterncon sports such as the Test
matches and Wimbledon, as well as some early
evening programmes, are spoilt when their nprma]
crisp picture is obliterated by patterns as their TV
receives signals from a variety of distant trans-
mitters which are sharing the same frequency. )

When sporadic-E is present, radio amateurs using
the 4m band have frequently heard very strong
signals from FM broadcast stations, mainly .Pollsh,
operating between 69 and 72MHz. Parts of this bqnd
are used in eastern Europe for national broadcasting
networks and under normal conditions they are fé‘lr
enough away not to interfere with 4m activity in
the UK.

For many years the author has made a number
of daily checks on the vision frequency of the Rl
television service (Russian 49-75MHz) and he_ls
found that this signal is the first to “appear” (in
southern England) at the beginning of a sporadic-E
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disturbance and the last to fade away at the end.
Some cf these disturbances last for several hours
and it is interesting to hear the changes in signal
strength of many DX stations as their particular
frequency falls under the influence of the prevailing
sporadic-E. It is not unusual to find that the dis-
turbance is limited to between 30 and S0MHz, or
the higher range, say 50 to 80MHz, but whatever
happens, it all seems to hinge around S0MHz
because the sync. pulses from the R1 system are
present throughout the event.

TROPOSPHERIC OPENINGS

Normally a radio signal transmitted between 100
and 200MHz has a range of approximately 100 miles,
but during a tropospheric opening these signals can
travel more than 1,000 miles. Because of this, the
general public suffers from distant-station inter-
ference to their television pictures when they watch
one of the ITV stations in Band IIT (176-215MHz)
during a disturbance.

A tropospheric opening usually follows a spell of
fine weather accompanied by a ridge of high
atmospheric pressure. The majority of radio
amateurs who use the 2m band (144-146MHz) take
advantage of the “good” conditions to work some
DX. The following rule of thumb can be applied.
If the Band III pictures are patterning, then switch
on the 2m gear. On the other hand, if the inter-
ference is affecting Bands IV and V, then take a
look on the 70cm band. However, if both systems are
disturbed then be prepared for a long session at
the receiver, because the DX should be rolling in.

BANLC 11

The FM broadcast band (88-108MHz) is on the
borderline; it can be affected by extreme cases of
sporadic-E and a minor tropospheric opening. Band
IT is used by most European countries for national
and local broadcasting so when a disturbance takes
place it is not uncommon to hear continental signals
overpowering the BBC stations between 88 and
96MHz. Although it is not unusual to hear about
20 continental broadcast stations in Band IT during

A photograph of the roof of
the author’s house illustraling
the {Impressive display of
arrays. The array on the
‘tower’ is remotely controlled
in both vertical and horizontal
modes.
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an opening, the author has heard up to forty during
a big event, with only a horizontal dipole feeding
the receiver.

AURORAL PROPAGATION

Briefly, an aurora is a region of ionised gas caused
by a stream of solar particles entering the Earth’s
polar atmosphere. This temporary ionisation has a
strange effect on terrestrial radio signals. For
example, the letter ‘Q’ sent in Morse code under
normal circumstances would sound like this ‘“dah,
dah, dit, dah” but when this signal is received via
auroral reflection it would sound like ‘“ror, ror, ri
ror”’. In the first instance the signal has a clean
T9 note and was received directly from the trans-
mitter over a limited range but when the same
signal bounces off an aurora it can travel for more
than 1,000 miles and its note is so poor that the
DXer logs it as Tone-A. An aurora is a beautiful
sight but obviously it is only visible when it manifests
itself during the hours of darkness, and then the
skies must be clear, but now, with the aid of VHF
radio, we can identify an unseen auroral event.

SOLAR ACTIVITY

The Sun is said to have “active” regions when dark
patches, kmown as sunspots, can be seen on its
apparent yellow disc. In the mid-1930s Denis Height-
man (G6DH) and the late Nell Corry (G2YL) heard
a strange “hissing” noise on the 10m band which
they rightly concluded was coming from the Sun.
In July 1938, Miss Barbara Dunn (G6YL) was the
first to identify this noise in the 5Sm band.

We now know that when sunspots are present the
sun may eject a stream of nuclear waste accom-
panied by a strong burst of metre-wave radio noise.
The radio waves from this event take around eight
minutes to reach the Earth, but the particles which
left the sun at the same time may take between
20 and 40 hours to arrive in the vicinity of the Earth.
Should these particles collide with the Earth’s atmo-
sphere then an ionospheric disturbance (which would
upset the HF bands) or an auroral event can be
expected.
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95MHz

-%
136 MHz

{STR—

The author Has observed the sun at 95 and 136MHz
for several years and has found two definite types
of activity when sunspots are present; first, there
is the individual burst of radio noise which may
last for several minutes, Fig. 1, and secondly, there
is the continuous noise storm which may rage on
the Sun for many days, Fig. 2. It is during the life-
time of one of these solar storms that an ionospheric
disturbance or an aurora is most likely to occur. In
fact, when one of these storms enters its second
day the author telephones the information to Charles
Newton (G2FKZ) the RSGB’s auroral co-ordinator.

#

95MHz {(upper - trace} and
136MHz (lower itrace), Feb-
ruary 17th 1974 at mid-day.

)

Y LI e

"

N “

S TR TR
£t ffh‘t“’\.ww WA,

Fig. 1. A series of individual bursts of Solar Radio Noise recorded
at both 95MHz (upper trace} and 136MHz (lower frace) at 1304 {o
1312 GMT, January 17th 1975. Chart speed, 30ins per hour.

EQUIPMENT

The following list of equipment is recommended
for the enjoyment of VHF listening and the study
of metre-wave disturbances:

1. A general-coverage communications receiver;
AR88, Eddystone 680X, Hallicrafters SX122,
Hammarlund HQ180, etc.

2. A VHF communications receiver; Eddystone
T70R or ex-Govt. R 216, both can be used to
resolve FM signals.

3. A 2m-band converter, crystal controlled local

oscillator.

4. An 8-element Yagi aerial to feed the 2m con-
verter,

5.A barometer to monitor the atmospheric
pressure. '

6. A long-wire aerial suitable for the 10m band.

7. A vertical dipole cut to 50MHz for sporadic-E
work.

8. A horizontal dipole cut to 100MHz for tropo-
spheric work.

95 MHz J ‘
|

|k m

—.-————.‘_————_—

136 MHz

o wWwMMwhwWMMWMMM
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All boards, except SRBP, are glassfibre, drilled and roller-tinned

I_T-; READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS

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.

| enclose Postal Order/Cheque ACCESS welcome.

P - \"'&
) OB } *a"’fjl Please supply PCB/s as indicated by tick/s in box/es
I . | Issue Project Ref Price P/P
‘% e
Mar 75 Electronic Organ AMO0315
1 (set of two) AMo1s [ 1'56+25 DJ
Sep 75 Electronic Clock DNO0795")
(set of three) DNOQ796 » 2:404+15 |
DN0797 |
Dec 75 Random Number Selector DNOQ793A 0-98+12 0
Dec 75 Sound-To-Light Display DN0798 1-154+12 0
Dec 75 12V PA System DN2/JM 0-98+12 O
Dec 75 Disco System, Amplifier
(2 required) each AMO0421 3:40+18 O
I Dec 75 Disco System, Light Modulator AMO0423 2:70+18 0
Jan 76 Music Box SRBP DN1/JM 2:25+18 O
I glassfibre DN1/JM  3:00+18 0O
Jan 75 Emergency Light Unit AMO0419 3:50+18 0
IS Mar 76 CMOS Crystal Calibrator AMO0438  1:19+12 (]
Apr 76 DF Receiver DN4/IM
\ | P (set of two) DNsIJM 192415 [
Apr 76 Wobbulator AMO0443 1-08+12 O
| Apr 76 Auto. Slide Synchroniser AMO0441 2-33+15 O
June 76 Dig. Freq. Meter (set of 4) 4X A004 3:17+15 |
Jul 76  Transistor Tester A002 2-08+15 0
| Jul 76 Disco Preamplifier A003 0-65+12 0
Aug 76 Cassette Player Power Supply A001 0-65+12 O
- | Sep 76 Jingle Machine A005  2:30+12 [
i Sep 76 Capacitance Meter A009 2-59+ 14 O
. o (rd A Sep 76 Octavia AF Source A010  1:30+12 [J
o F ¢ | Oct 75 Jingle Machine, Mains Unit A006  2:08+12 O
L Oct 76 Digital Car Clock (set) A001/2/3 2-08+12 O
. : | Oct 76 Interwipe DN8JM  0-80+12 [
L ~——— ] Oct75 Video-Writer (set) D002/3/4/6
- v A007 19-44+35 [
a | Oct 76 Hazard Flasher D005  ©-76+12 [J

X301 oI

© ipc Magazines (14 I
—_— ]

Nt v e oo i B Send card number only.
for £.....cviiininns made payable to READERS PCB SERVICES LTD
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PCB SERVICES and not to the Editorial offices.

SERVICE FOR READERS

I
I
I
I
I
I
I
I
I
I
|
I
I
|
I
|
I
I

Any correspondence concerning this service must be addressed to READERS g

Practical Wireless. October 1976

4385




‘SCREEN FAULTS IN
COLOVR RECEIVERS’

SPECIAL 4-PAGE COLOUR SUPPLEMENT
SHOWING OFF-SCREEN RECEIVER FAULTS

486

® TRANSISTOR TESTER

In-situ transistor tester. It's much more convenient for
an engineer to be able to check whether a transistor is
OK or not without having to unsolder it and check it
on a conventional tester. Qur project next month is an
in-situ go/no-go transistor tester which can be built
easily and inexpensively. Two LEDs are used for
indicating the state of the device under test.

The unit is particularly easy to use and can save a
great deal of time and trouble.

® ASSESSING OLDER SETS

The problem of whether or not to spend money on
repairing an old set can be difficult. Vivian Capel out-
lines what to look for in assessing the overall condition
of older receivers.

@ REPLACING LINE OUTPUT
TRANSISTORS SAFELY

One of the major hazards of servicing modern solid-
state TV receivers is the vulnerability of line output
transistors under certain fault conditions. Care and
knowledge are required if the replacement is not to
suffer instant destruction. E. Trundle explains the
problems and the precautions required.

@ SURFACE WAVE FILTERS

These devices, when used in the i.f. strip of a television
receiver, obviate the need for the numerous coils which
carry out the bandpass shaping.

ALSO

Servicing the Philips K70 colour chassis, equipment
reviews and all the regular features.

Britain’s only magazine devoted to the technical
aspects of domestic television — with constructional
and servicing features, coverage of the video scene
and developments.
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FROM BI-PRE - PAK

‘ Stirline Sound Dmducts

UNIT 1 PRE-AMP/GONTROL MORE POWER-LESS SPACE

GREATER VALUE

$S.140 MK3

POWER
AMP.

STEREO MODEL

")

SUPERB VALUE AT

£17.80

WITH ACTIVE
TONE CONTROL

CIRCUITRY |
Built for
UNIT |, latest addition in the @ i':;’t"a‘bl’e"“i“"“y—s“ k% ek 40 WATTS hard work
Stirling Sound range of realisti- i h
cally priced constructional mod- @ Output—200 mV for 50 mV in RM.S 3::::;I::1en':,°r:he rﬁ;_‘:,rc\,e"ai::
ules is going to assure many @ Bass control —:15dB at 30 Hz Ve of this most popular power amp.
many more constructors of @ Treble control—=15 dB at 10 INTO 402 now includes built-in output
;b:""mi :l:’a!-tt{’ 'whertj hm_tf kHz capacitor with improved stability
o:fer!’sre}’ul? elte:reoe ‘;::i‘lities - @ Balance control; vol. control; £3 95 under severest working conditions.
d d , bushed controls throughout ] Greatly used for P.A., disco and
guaranieed and easy to connect similar work, §5.140 offers fan-

up. ® Operating voltage—I10 to 16V o T tasti Tue for the price.
MADE IN OUR OWN FACTORY IN ESSEX + 8% V.AT. astic vatue for

Build and save with Stirling Sound Stirling Sound

BASIC MODULES FOR BUILDING UP TO A STEREO TUNER-AMP
POWER AMPS

$6.103 Simple I.C. module, 3 W output £175

$S.103-3 Stereo version of above £3-25

§S5.105 5 watt amplifier to run from 12V. (33" x 2" x ¥") £2°25

$S.110  Mk. 3 Similar to $S.105 but more powerful giving
10W into 4 ohms, using 24 volts £2-75

§S.120 Mk. 3 20 watt module when used with 34 volts
into 4 ohms £3:00

CONTROL

§S.100 Active tone control, stereo &+ 15dB cut and boost
with suitable network £1-60

$S.101  Pre-amp for ceramic p.u., radio & tape with madels to
passive tone control details £1:60

$6.102 Stereo pre-amp with R.I.A.A. equalisation, mag. choolse from
p.u., tape and radio in. £2-25 Not only do these exce lent power

packs stand up unflinchingly to hard

work, inclusion of a take off point at
around 13-15V adds to their useful-
ness and once again pricz value Is
outstanding.

Made to serve for years
Add 50p for p/p any model.

F.M. TUNING
§S.201 X Geared variable tuning 88-108 MHz. AFC facllity £5-00

§5.202 I.F.amp A meter and/or A.F.C. can be connected
(size 3" x 2”) £2-85
$5.203 Stereo decoder

For use with Stirling Sound modules, or with any £3-75*
other good mono F.M. tuning section. A L.E.D. §8.312 12VIA .
beacon can be added to indicate when a stereo & §S.318 18V/[1A £4-15
signal is tuned in (3" x 2). £3-85 $6.324 24VMA £4-60*
POWER STABILIS $S8.334 34V/[2A £5-20*
TABILISER .oc%
$8.300 Add this to your unstabilised supply to obtain a $S.345 45V/2A — 25.
steady working voltage from 12 to 50V for your §8.350 50V/2A £6-75
audio system, workbench etc. Money saving and $5.310/50
very reliable £3-25° STABILISED VARIABLE OUTPUT

POWER SUPPLY UNIT gives stabilised

We have extended and added output at any voitage between 10 and 50V.

NEW SH UWRUUM exciting new stocks at our West With special heatsink, tested and guaran-
Road premises. All welcome teed £11-00.

TERMS OF BUSINESS:

VAT at 124% must be added to total value of order except for items marked F_ I I SN SN S S S S S - —
* or (8%) wh:n VAT is to be added at 8%. No VAT on ovnrpson orders. POST TO STIRLING SOUND (BI-PRE-PAK LTD) 22¢/224 WEST ROAD,
& PACKING add 30p for UK orders uniess marked otherwise. Minimum mail I WESTCLIFF-ON-SEA, ESSEX SS0 SDF l
order acceptable—£1 Overseas orders, add £1 for postage. Any difference
will be credited or charged. PRICES subject to aiteration without notice.
AVAILABILITY All items avaliable at time of going to press when every Pleass send e e B P P b 1
effort s made o ensure correctness of Information. g e BEEReri

M ST TS, 4 for which | enclose £ .................. I

Order your Stirling Sound products from
o Ine. V.A.T.
B1- » '
NAME ... .........ooons O R
Co Reg No 820919 l

222 224 WEST ROAD, WESTCLIFF-ON-SEA. ESSEX SS0 SOF.

TELEPHONE: SOUTHEND (D702) 46344 ' AL |
[ ——— P T

CHEQUZES/MONEY ORDERS PAYABLE TO BI-PRE-PAK LTD
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GIRO NO. 331 7056, Access and
Barclaycard accepted,
TRANSISTORS C.W.0. only. Terms of business as
4 in our Cataiogue.
DE Export Order enquiries welcgme
from DIO S, (£5 min.)
SR L A R
RECT' F' ERS Official Orders accepted from Educa-
tional and Government Departments.
X ALL PRICES include VAT & P & P
s |Aci26 o015 |BD181 0-86 |OASO 0-08 E. & O.E. SHOP HOURS 9-12.30, 1,30-5.00 5 days.
ACi27 0-16 [BD182 0-92 |OAS1 008 CLOSED WEDNESDAY.
ACi28 0-13 Bmag 0-97 gg:; g:g
AC128K 0-25 BD232 0-60° .
MO A, o3 2o paiocy o | | RS ISSUE - SSGASHE ESIRE
ACt41K 0 -55° .
PIV -84 1A 3A 4A  6A  BA  10A  15A AC142 0-18 |BD238 0-60°|0C70  0°10 e
(T092) (TOS) {C106) (T0220) (TO220) (TO220) (TO220) (TO220) |5 149K 0-28 (BD1B4 1-20 |OCT1  0-10 *ALL NEW STOCK
50 0-20* 0-25 0-35 0-32 M 042 04T 096 AC176 0-16 |BDY20 0-80 [OC72 0-22 *SATISFACTION
100 0-25* 0-25 0-40 0-37 047 048 054 102 AC176K 0-25 BDY38 0-60 |OCB4 o-114 GUARANTEED
W0 0217 035 045 040 056 060 068 1td [ LRHT, 000 BDver 0.68 |SCH0n 001 1DISCOUNTS
400 0:30° 040 050 045 087 088 098 140 ke .48 |BDYS2 0-55 |SC4OD 098 N ARRICEILIS Ty
800 — 065 070 — 1°00 119 1:26 1-80  [sCiggK 0-25 |BF178 028 |SCAOF 0-65
AD140 0-50 |BF179 0-30 |SCHA 065 Boxes - Cases -
TAB) |ADi4s 0.48 |BFI0S 010- 364D 028 Matetiale - Toola
d AD143 0-46 | BF195 0° o ateriais - Tools -
TRIACS (PLASTICTO 220 PKGEISOLATED ) AD149 0-45 BF196 © :2’ s%‘MF ggg MROtlllfol":l - "Tut
. a AD161 0-35 [BF197 0-12°|ST2 a eters - Capacltors -
“ &-58 8sa 104 S AD162 0-35 |BF224J 0-18°| TIP29A 044 Hardware -  Semi-
(@ ®& @ O @ ® @ O @ © e 095 BF2s 0-17°| TIPBA 0-52 conductors - Books -
100V 060 060 0-70 0:70 078 0-78 0:83 083 1-01 1-01 [ApE Tos | Beoes  Glatel T(p31A 0.4 Pots - Colis - Audio
200V 0-84 0-84 075 0-75 0-87 087 0-87 0-87 117 117 InFi14 0-20 [BF258 035 H'S%i‘ 0'8; cAcc“:o"“_ic,:Iw,_
400V 0-77 0:78 0-80 083 0-97 1:01 1-13 1-19 1:70 1-74 |AF11S 0-20‘BF337 0-32 1 onnectors - Audlo -
. . . . . . . 5 o a AF116 0-20 |[BFW60 0-17°|TIP41A 0-68 Modutes - Veroboard -
600V 096 0-9¢ 0-87 1-01 1-21 1-26 1-42 1-50 211 217 RIS B || SRS S piatlftD = VOEpEl o
N.B. Trlacs without Internal trigger dlac are priced under column | AfF118 o.gg B:XSO ogg :Ngggg 0}; Bct!tlc‘llmo’s -sAéj(ﬂo gt”d‘ o
{a). Triacs with Internal trigger dlac are priced under column (b). {AF13%8 0 BFX84 0o N 0: i a er_el - ec orage
When ordering please Indlcate clearly the type required. €é$g$ ggz E; gg g gg :“:% 88;. Units Healsinks, etc., eotc.
BCe on v 4o ek S
BC108 00! : -07°
i . . L08* SPECIAL CAPACITOR KITS
OPTOELECTRONICS Special Offer D O i) |2 Ey o2 Rg0a1 g (N4005 05082 €280 Kit—PC Mounting polyester 250V 5 of each
Red Led “19%| BFY IN4007 ©0-10° value: 0-01, 0-022, 0:047, 0-1, 0-224F, 2 of 0-47,
LD ey RL209 B&1z3 015 BRIGO 020 |INeoe 014 1uF. £1-98 net
704 0-80 0-125 Red (TIL209) Eg:;g 8‘20. BFY%% 0-40 |2N89T 012 C296 Kit—Tubular polyester, 400V, 5 of each value
707 0-80 0-2 Red 8p loge 3 10 0-01, 0-022, 0-047, 01, 0-22uF, 2 of 0-47uF, £2-87
BC141  0-28°|BSX19 0-16 [2N708 0 o)
I 92 gl’”“ Axial lead 0-23 |BSX20 018 [2N920 0-14 5
N . ear . .
w N 028 | BSX 20 [nea 014 RHYTHM GENERATOR FULL KIT
o 0-30 | BSY95A0-12 [2N1131 0 AVAILABLE SAE FOR LIST
% 1-% 0-09°| BT106 1-00 [2N1132 0-16
0500 [BIILOTL60] 211 30480,20 SPECIAL RESISTOR KITS (CARBO
N FILM
0:09% BT108  1:60 | 2N1305 0-20 5% (Prices Include post & packing) 10E12 -W or
74 sories NAT'SONAL CLOCK 0-25°( BT109 100 [2N1711 0-18 TW KIT: 10 of each E12 valus, 22 ohms—1M, a total
TTL CHIP 0-18°| BT116  1:00 [2N2102 0-44 of 570 £5-29 net. 25E12 §W or W KIT: 25 of each
Lesn 53 | fAMSSI4 ; 0-09° BU105 1-80°| 2N2360 0-14 E12 value, 220hms—1M. a total of 1425 £12 -84 net.
for 10+ displays) Socket 0-45 0-09°| BU105/021-90°| 2N2369.A 0-14
Loss 10% | MMBate .. oot O £5 0:09% BUI2G  1-60%| 2N2484 0-16 B. H. COMPONENT FACTORS LTD.
 for 25+ (Sophisti device incl B 0-32 |BU204 1-60° 2N2646 0-30
alarm) REGULATORS |gcie1 0-38 | BU208 2:60°| 2N2905 0-18 MULTIMETER U4323
:”ﬁ g}: Socket for MM5316 0-80 723 0-45 BC168B 0-09°| BY206 0-15 |2N2905A 0-22 2:,2dRangses1&lxt;\sl ‘AE’IIF Osclliator 20,000Q/Volt.
o 1 amp Plastic 11 -20°| 2N2926R 0-10° ¢—0-5- in 7 ranges
7402 Q-4 BC182 0-11°|BY207 0-20°(2 = N
7403 0-15| LINEARICS 7805 1:50 | pcigaL o-11°| BYX36- 2N29260 0-09° ?G‘cioz-o"’s:‘s%%"m,{’},?;“,:ﬁ:z.
7404 0-18| LINEAR ICS 7812 1:50(pc1a3  0-10%| 300 0-12° 2N2926Y 0-09° Reslstance—5Q—1MQ in 4
3 HHIER 8PinDil 0387|7815 1-50 gCta3L 0-10°| 600 0-15°| 2N2926G 0-10° ranges. .
) ) o . —59 R-Nn
dOSHlE ooy bR, (Mmoo o owaweow ) || Afesaren,
7413 0-28] 331 14 Pin DIf H BC184L 0-11%| 1200 0-21°|2N305¢ 0-40 463KHz (AN at 8paton 1 Volt.
7417 0-27) 585 8PInDIl 0 LM340-12 1:3518C207B 0-12¢| BYX38- 2N3055 0-50 160 x 97 x 40mm.
| Slze~ 97 x 40
7420  0-16§ 585 14 PIn DIl 2 N LM340-15 13-5lgce12 0119 300 0-50 |2N3440 056 Supplied complete with carrying
LR [ SEInDil  1%07|tM340-18  1-35|pCaio 0-11% 600 0-55 |2N3u2 1-20 case, test leads and battery.
e K BT 6 BC213  0-12° 900 0-60 |2N3525 0-50 PRICE £9-95 net P. & P. 75p u4323
1437 0-27{ 41 8/14 PIn DIl 0-28 BC213L 0-12°| 1200 0-65 |2N3570 080 MULTIMETER U4324
7441 075 748 8 Pin Dil 0-35 SPECIAL BC214 0-14° BZX61 Serles|2N3702 0-10° 34 Ranges. High sensitivity. 20,000Q/Volt.
7442 0683 14 Pin DIl 0-70° BC214L 0-14°| Zeners 0-20 [2N3703 0-10° Vdc—0-6—1200V [n 9 ranges.
7445 0-85]| CA3045 0-85° 16°l 704 0-10° Vac—3-—900V in 8 ranges.
7447 0-81] Cazod6 0-50° OFFER BC237 0 167 BZX83 or 2N3 1 1dc-0- 06—3A In 6 ranges.
7448 0-75]| CA3089E 2-14° BC238 0-16° BZX88 2N3705 0-10° 12c—0-3-3A in 5 ranges.
7447A 0-95| CA3090Q 3-22¢| | BC300 034 |Series 2N3708 0-10 Resistance—25Q—5M < in 5 ranges.
mg ggg aéswp ?g LM309K BC30! 0-32 |Zeners 0-11 |2N3707 0-10° Accuracyﬁ%an&g/k-;—? ?3’ F.S.D.
. 1 -63° . a 714 1-0 ac an —4% of F.S.D.
7473 0-30| MC1307P 117211 1A TO3 5V §§§§$ 8_72”8322 g,j‘; §:§,,5 1_,: S126—167 x 98 x 63mm.
7474  0:32| MC1310P 1-96° i . Supplied complete with storage case, W
7475 0-47| MC1351P 0-91° 95p BC328 0-16° C106D 0-50 |2N3716 1-25 test leads, spare dlode and battery.
74;2 g-% Mgwgg; g-g_‘,’ J 0-17°| C106F  0-35 [2N3771 1-60 PRICE £1%-72 net P. & P. 75p. U4324
74 . MC14 . 0-17%| CRS1/050-25 |2N3772 1-60
485  1-30| MC1406L 1-10° N ) . MULTIMETER U4341
T4 o052 | Krasee 2.55 | IC SOCKETS |BCY30 055 | CRS1/100-25 |2N3773 2-10 27 Ranges plus Translstor Tester. 16,7000/ Volt.
7488 2-92| SN75451 0 8 Pin 0-12 |BCY3! 0-55 |CRS1/200-35 |2N3s1g 0287 Vdc—0-3—900V In 8 ranges.
7490 048 | SN75452 0 14Pin 0-13 |BCY32 0:60 |CRS1/400-40 |2N3904 0-18 Vac—1:5—750V in 6 ranges.
7491 0-85] TAA2 0 16 Pin  0-16 |BCY33 0-55 | CRS1/600-65 |2N3906 0-11° 1dc—0-06—600MA in 5 ranges.
7492 0-57 A3 1 . _050-34 14 lac—0-3—300mA in 4 ranges.
24 P 0-45 |BCY34 0-55 | CRS3-050-3¢ 2N4124 ©
7483 0-45| TAA3I0A n 2 & 100-45 |2N4200 0-12 Resistance—2KQ—2MQ In |
7498  0-87] TAA350A 40 Pin o-g0 |BCY38 0-5; | CRS3- 2N4; 4 ranges. Accuracy—dc—2} % -
74100 1-08] TAAS BCY39 1:15 | CRS3-200-50 (2N4348 1:20 ac—4% of F.S.D.
74107 0-35| TAAGB11B12 BCY70 0-12 |CRS3-400-60 |2N4s70 0-35° jfe—10--350 in 2 ranges. > O
7:}% 0-47 TAA 861 TO3 BCYT1 0-18 | CRS3-600-85 [2N48T1 0-35° (S:Ll;;“‘“?(‘rf "a?mm » »
L) 0:47| TAD100 ; BCY72 012 (MJ480 0-80 |2N4918 0-70° ste with 9 %
T4141 78 1-30 X case, test leads, and battery.
74148 0-68| TaAss" - HARDWARE 80615 0-55 |MJs51 105 |2N4020 0450 PRICE £12-10 net P. & P. T5p U4341
74156 1-62| TBA530Q . INC BD131 0-36 |MJ490 0-90 |2N4922 0°58
74174 100 TBAS40 2:10%] 4 1 BD132 0-40 | MJ491 1-15 [2N4923 0-64° MULTIMETER U313
74180 1-08| TBA540Q 2-20° lca-2 washers BD135 0-36 | MJE340 0-40°| 2N5060 0-20° 33 ranges. Knlfe edge with mirror scale.
. . Solder Tag 20,0002/ Volt, High accuracy, mVdc—T5mV.
74181 3-20] TBAS50Q 3-05° -39 |MJE371 0-60 (2N5061 0-25°
74192 1-35] TBASE0 2-80° 2 Nuts/B D136 03 . Vdc—1-5—600V In § ranges.
74103 1-35| TBAS60Q 3.05° ute/Bolts  |gp137 0-40 [ MJES20 045 [2NS062 0-27 Vac—1-5—600V In 9 ranges,
74198 1-84| TBASTO 0-98 \ashers 18D138 048 | MUES2{ 0-55 |2NS064 0-30° e 51 S0 A n & sange
. . .5p* . c—0- 6 m n 6 ranges.
TCA270SQ 1-95%| 100 sets for 45p |BD139 0-58 {OA5  0-50°/ 2N5496 0-65 [oemgsom1 Soom A e lranaee |
Resistance—I K Q—1M 2 in 4 ranges.
) db scale—10 to + 12db.
P. & P. 20p per order—Overseas 80p—Matching 20p per pr. Accuracy—de—11%, ac—2¢%.
Size—115 x 215 x 90mm,
VAT 8% except for Items * which are 12§ %—No VAT on overseas Complete with carrying case,
test ieads and battery.
LYNX ELECTRONICS (LONDON) LTD. | WA
59 N t, Leighton Buzzard, LUT TEG.
Higham Mead, Chesham, Bucks. Telephone (02405) 75151 Telex 837571 Tel.: Leighton Buzzard 2316 (Std. Code os'z_sy
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P W.BOND

In our September article we limited the design to
a battery powered unit. Now, to avoid the expence
and bother of changing the batteries in the unit ut
frequent intervals when the machine is in constant
use and, perhaps even more serious, to avoid finding
the batteries flat when the unit is called into use
after a long period of non-use, a mains power supply
has been designed to fit into the case.

% components list

R9 560 5%, 1W

Cc3 1000y¢F, 25V

C4 10uF, 12V

D4 and D5 1N4001

D6 10V zener, type BZY88

Tré BFYS51

T1 Mains transformer, 240V to 9-0-9V,

100mA.

S2 Double pole onfoff, mains rated.

PCB Readers PCB Service.

Note. These components were given in the |
main article and reference numbers |

I have not been changed.

Practical Wireless, October 1976

Circuit description

The unit employs full wave rectification of the LT
output from the transformer and this rectified out-
put is smoothed by capacitor C3. R9, C4, D6 and Tr6
provide a degree of stabilisation which prevents the
relays chattering or the LEDs dimming.

Provision is made for earthing the OV line but
this should oaly be used if the connections to the
recorder are such that another earth is not present,
thereby avoiding a hum loop. The schematic is
given as Fig. 7.

Fig. 8. The printed wiring pattern of the board, drawn full
size to enable lracing direct onlo copper clad board, for those
wishing lo make their own PCB. Track widths should be
maintained.

© IPC Magazines Ltd. 1976
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Link seeftext

Fig. 7. The schematic diagram of the mains unit.

Construction

Except for the mains switch, all components are
mounted on a single PCB similar in size to the
electronics board described last month. Fig. 8 shows
the wiring pattern for this board whilst Fig. 9 is
the component side of the board. The position for
the earth link is shown quite clearly.

Fig. 9. The cm:pom-«l side of the elched board .dvlnvﬂn [
location and orientation of the components used. The wiring
pattern is shown as If the | / were transparent. This assists
the correct insertion and circull checking.

Photograph of the inside of the authors compieted unit showing * i FN
the mains board installed at the rear of the cabinet. ) : L

ov +9V

© 1bC walaxwe? riq 13\Q ﬂ

AN O‘

AC mains
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Here’s the remarkable new

VIDEOMASILIY

Superscore Home TV Game
Get it together foronly £24.95

Available to you in kit form at the same moment ball speeds, automatic serving and much more. it runs
as its national launch, the brilliant new Videomaster on six 1% volt SP11 type batteries (not supplied).
Superscore contains the latest product of MOS The Videomaster Superscore kit costs only
technology: a TV game chip. £24.95 including VAT (recommended retail price of the

The logic contained in it had previously to be ready built model is over £40.00) and comes complete
generated by 100 TTL devices. Now it is condensed with ready-turied UHF or VHF modaulator, circuit board
into one 28-pin chip. with printed legend, all resistors, transistors and diodes,

This all-new Videomaster plugs into your 625-line  built-in loudspeaker, socket for mains adaptor, and, of
UHF TV set (for overseas customers having VHF sets course, the TV game chip itself.
we can supply the necessary VHF modulator) to give ’ Easy to put together the Superscore has full
you four exciting games (including tennis and football) assembly instructions, circuit diagram and circuit
and two future game options. It features on-screen description. Don’t miss this chance to own the newest
digital scoring, realistic hit sounds, two bat sizes, two electronic game at such low cost.

POST TODAY TO:

I Videomaster Ltd 14/20 Headfort Place, London SW1X 7HN @ |

Please send me (insert No. requ’d)....ccccvvueues Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) |
or £23.10+£4.00 for P&P overseas) |
| 1 enclose my cheque/money order® for £......cc....... VHF modulator required  YES/NO* wet |
P
| namE =
: ADDRESS I
|
- ALLOW 21 DAYS FOR DELIVERY * delete as necessary
L-—-__--————-————_-——_----_-
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CRESCENT RADIO LTD.

164-166 HIGH ROAD, LONDON N22 6Ej

(also) 13 SOUTH MALL, EDMONTON, N.9
MAIL ORDER DEPT.
! ST. MICHAELS TERRACE, WOOD GREEN,
LONDON N22 45]  Phone 888-4474

CLEAR PLASTIC PANEL METERS MULTI-METER MM12
8ize 59mm x 46mm x 85mm these meters require a | 50,000 o.p.v.

388mm hole for mounting. It you need
MES =0 to 50 micro amp Full 8cale a good in-
ME7 =0 to 100 micro amp Full 8cale strument for
MES8 =0 to 500 micro amp Full Scalr your work/
ME9 =0 to 1 m/a Full Bcale - hob!':y and
ME10=0 to 5 m/a Full Scale you're not
MEIl=0 to 10 m/a Full Bcale ~~=. i prepared to
ME12=0 to 50 m/a Full Scale settle for a
ME13=0 to 100 m/a Full Scale small scale
ME14=0 to 500 m/a Full Bcale swnd poor

ME156:=0 to 1 amp Full 8cale ranges, then
ME182=0 to 50 voits . read the
ME17==0 to 300 volts specifica-

A.C. Full 8cale tions for the
ME18="8" Meter OUR PRICE £3-50 MM12, and
ME19=%VU"" Meter +8% send for one!

AC volts: 0 to 1-5, to 0/500
4C100” 100 WATT AMPLIFIER in 10 ranges. DC volts: 0 to
All bullt and tested, ted on a plain 0-5. to 0/500 fn 12 ranges.
chasais which measures 18” x 8}” x 4” and which you | DC current: 0 to 25 1A, to
can mount Into a cabinet of your choice. Four con- 0/10 amps 10 ranges.
trolled inputs, master volume, treble, middle and bass | Resistance: 0 to 100 obms,
controls. 8/c protected output. 100 watts clean into | to 0/186 meg ohms in 4
8ohm L/8. Ideal for disco, music groups, PA. and | ranges. Decibels: --20 to
clubs. A bargain at £42 + £1 carr. + 8% VAT. +62 db in 10 ranges. Bize:

8§ x 4} x 2}inch.
AIRCRAFT BAND CONVERTER H o
A most popular unit providing instant Price 81050 + 8% VAT.

i - 42 x 42mm METERS [mA,
R SR | 10mA, 100mA, 500mA, £2-76,
| < gl | lip P. &P,

\ 60 x 45mm METERS 50uA,

100uA, S00uA and ImA VU
METER £3-05, 13p P. & P.

EDGEWISE METERS, 90mm x

44in X 3}in METER. 30uA,
34mm, ImA £3-40, 13p P. & P.

S0uA or 100uA, £3-90,P. & P. 16p.

TAPE MULTI-
RECORDER METER
":VE: j Model ITI2
el 20,000 ohm/
S00uA, 80p volt, £8-10.
P. & P. 10p. P
CARDIOID
= DYNAMIC
MICROPHONE

"Model UD-130. Fre-

quency response 50~

converalon of any medjum wave radio
to cover the fascinating V.H.F.
aircraft band. 8pec.: 9 volts. Used
s with any AM or FM radio without
requiring to be connected. Tunes:
110-135 MHz. Bize: 100 x 70 x
40mn1. Qur price £5-50 + 8% VAT.

BARGAIN PROJECT BOX
A plastlc box with moulded
extrusion rails for PC or
Chassls panels with metal
front plate fitted with four
screws (all supplied).

OUR PRICE  50p. +8%

15,000c¢/s. Impedance
Dual 50K and 600 ohms,
£7-55. P. & P. 26p.

3WATTSTEREO AMPLIFIER
14W PER CHANNEL
£4-30. P, & P, 13p.

POWER SUPPLY UNITS
+8%

PP} gwitched 8, 4}, 6, 7},
9 and 12 volts st 500 m/a,
with onfoft switcb and
pilot light. Bize: 130mm x
86mm x 75mm.

CABLELESS SOLDERING [RON WAHL. “180—TIP”

% Completely Portable

% Heats In 5 seconds

% Bolders up to 150 joints or more per charge

% Recharges automatically in Its own stand

% No AC leakage or induced current to damage
delicate components.

% Heats to 700 deg. F

% Fine Tip for delicate and general purpose soldering

% Only 8” long and weighs just 6 ozs.

OUR PRICE £9-75+ 8% (apare bits are available)

FERRIC CHLORIDE

All above prices include V.A.T. LARGE S.A.E. for List No. 12.
Special prices for quantity quoted on request.

M. DZIUBAS
158 Bradshawgate - Bolton - Lancs. BL2 IBA

Cardiold and omni- direc-
tional 600 obm and 50K
ohm fmpedance. 20-18,000
Hz. On/off switch and wind
shield. Complete with stand

d Anhydrous ferric chloride in double sealed one pound
CEi57C ) poly packs. Qur Price 85p+P/P+ VAT @ 8% per Ib.
3 KILOWATTS PSYCEEDELIC
LIGHT CONTROL DNIT
! Three Channel Bass,
l%lddle, Treblie, Each
channel has its own
M3 CONDEXRER sensitivity control. 1A WENTWORTH COURT,
MICROPHONE Just connect the in-

put of this unit to
the loudspeaker ter- -

minals of an amplifier and connect three 250\ up to
1000W lamps to the output terminale of the unit, and
you produce a fascinating sound-light dieplay. (Al

adaptor. Packed In presen- | guaranteed.)

tation box. £18-50 pius 70p P. & P.+8%
ECkelS 18501121 OIVATY BARGAIN TRANSFORMERS
e 12.0-12 volt 500m/a

. | 240 volt primary transformer bargain.

approx size 60mm x 40mm x 50mm
AT fixing centres 75mm
— Our Price  £1-20 + 8%

3 WAY MULTIPLE AC ADAPTOR
This compact adaptor enables a large range of battery P.C. ETCHING KIT
powered radios, and to be more i This kit all that
ally operated off the mains (220-240V A.C.) Instantly °
swétchable for 6, 7-5 or 9 Volts, current rating ls | the constructor will need to
250mA. A polarity reversing coupler is incorporated ircuits of hi

into the 2 metre lead which is terminated by a unique eteh the circuits of his own
4 "v(a{ plug offering connections by 2-1 and 2-5mm | design.

sockets, 2-5 and 3-5mm plug. The sealed moulded unit

is fitted with a 2 pin 6§ amp mains plug and measures Contente s Fisstic
47 x 35 x 63mm. Nomlnal weight: 0-22 kg.

ONLY £2-50 + 8%.

etching
dish. Bample copper clad

BOODM AT TR TvEE board; Laminate Cutter;
gﬂ%lg P,m"ém':'m = dq 1 Ib  Ferric chloride;

1 by G
for the ““Havant” Loudspeaker Systein. 3 way, 8 ohm. Large Plastic 8poon; Etch

£1 each + 1249 VAT
Resist Pen; Full Etchin
LOW NOISE LOW PRICE CASSETTES +6% Instructions. i
Good quality tape in well made screw type cassettes. .
gsr;lel;t;d in é&gle‘pluﬁe cases. Complete and Big Kit
=33p =48p Cl120=80p X
10% Discount on ten or more cassettes of one type Value at £3-75p+8%

' Al9 STEREQ PRE-AMPLIFIER

LOUDSPEAKERS+12§% Using standard phono plug con-
nections. Input impedance: 50,000
2{” 8 obm 60p ohms. Maximum ioput: 30 mv.
Maximum output: 1-8v (at 1% dis-
23" 40 ohm 60p tortion). Galn: 10mv input, 0-5v
output. Frequency response: 30—
23" 80 ohm 60p ©0,000 Hz. 8/N ratio: over 60 dB.

Power supply: 240v AC. Dimen-
sions: 101 x 63 x 40mm.
Our Price £5-50 + 12§% VAT.
UNLESS OTHERWISE STATED
Please 8dd to each item the VAT rate indicated.

5% 8 ohm ceramic $1-25

U.K. CARRIAGE 50p
VAT—AL prices aze oxeluding VAT.

ALSTON ROAD, BARNET
Telephone: 01-440 0409

01-441 2328
SEMI- IN4148  0-06 [ BC107  0-08 | BC225  0-25 | INTE-
CONDUC- | AU110 0-60 | BC109 0-09 | BC251A 0-17 | GRATED
ORS AU113  0-80 [ BC113  0-10 | BC256LC 0-34 | CIRCUITS
TIP2% 0-40 | AC125 0-1S | BCt16 016 | gC308 0.20 | ETTR6016
TIP29A 0-40 | AC126  0-14 | BC116A 017 | 8C309 018 2-15
TIP29B 0-49 | AC127 0-97 | BC117 017 | BC327 0-24 | TAAS550 0-22
TIP29C 0-48| AC128 0-17 | BC119  0-26 | gC547 0-18 | TAAT00 325
TIP30 0-48 | AC142 0-17[ BC125 616 | p11s 0-50 | TAA840 2-30
TIP30A 0-50 | AC142K 0-22 | BC126 0-12 BD116 ¢-60 | TBA120S 0-90
TIP30B 048 | AC175 019 | BC138 019 { BD117 0.5 | TEA48001-00
TIP30C 0-50 | AC176K ©0-34 | BC139  0-26 | gD131  ¢-44 | TBAS20Q2-50
TIP31 ~ 0-55 | AC179 9-34 { BC142  0-25| gp132  ¢-52 TBAW’Q;'W
TIP31A 048] AC187 0-19 | BCI48  0-22| D144 1.20 | TBAS40 2-10
TIP31B 050 | AC187K 0-21 [ BC147  0-09 | BDa7s  o-38 | TBAS40Q2-50
TIP31C o0-68 | AC188 0-18 | BC148 ¢-09 | BD376 ¢-38 Tﬂﬁ55°825°
TIP32  0-60 | AC188K 0-23 gg}gg :-2: BD509 0-36 =)
TIP32A 0-58 | AD140  0-46 18 | BD510  0-96 .
TiP328 0-60| ADI42 0-46 | BC1S4  0-16 | mDX3 220 [ TEASTS 265
TiP32C 108 | AD149  0-50| BCIST 013 | &Fi60  0-20 | TRATO00 228
1980 0-19| AD161  0-30{ BCIS8  0-10 | gF1s7 025 | TRR000A7 08
TIS91 018 | AD162 0-35 | BC159 016 | gF173  o-29 TBA99002-20
2N697 - 0-13| AF116  0-22| 8CI71B 0-10 | BF178  6-30 [ 12R30032°30
2N30s5  0-38 [ AF117  0-13 | BC172 010 | BF179  0-30 | T&H2703
2NB178  0-60 | AF124  0-24 | BC177 019 | gF1sp  o-29 2-18
2SC643A 1-70 | AF139  0-28 | BC178  0-1918F182 035 | TDA440 2.80
28C1172Y2-24 | AF239  0-36 | BC170  0-18 | BF183  ¢-31
JE34P 0-36 | AUT10  0-60 | BC182  0-95| gF1a4  o0-16
222= AUI13  0-80 | BC182LB 0-14 | BF186  0-25 SPECIAL
BFT42 ¢-32 | BA100  0-10 | BC183LB 0-14 { BF154  0-11
Esos; M: BA144 015 gmL o-:g BF195  0-12
53 018 | BA145  0-20 | BC184L 015 | BF196 0-12 | BC157
R20088  1-50 | gAt148  0-14 | BC186  0-25| gF197  o-14
R2010B  1-50 | BA184  0-12 | BC187 0-25 | BF198  o-18 | 12 for
IN4002  0-06 | BA1SS 0-18 | 8C212L 0-12 | BFign o018 .
IN4005  0-09 | BAXIE 0-20 | BC214L o0-12 | BFsLC  0-40 | £1:00

All devices top quality — By return service.

Trade enquiries welcomed — C.W.O Min. order 75p.

SAE for complele lists — VAT to be added 1 24% Semiconductors,
8% Integrated Circuits,

Postage & Packing add 25p for all orders under £1-50.
Add extra for Airmail. Prices firm to end 1976.
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Crystal
Controlled

Converter &
-~ for #F bands : RAYE: |

14, 21 and 28MHz Amateur bands, it also covers
additional frequencies in the 12-30MHz region.
The output of the converter is approximately the
2.5.5-5MHz region, the converter and receiver
operating as a “tunable IF” arrangement. The con-

THOUGH this converter is primarily intended for

give a good performance in the 2-5-5-5MHz range,
so can give good HF band results with a converter.
The converter also assures very good sensitivity,
and an enormous improvement in second-channel
rejection of interfering signals, compared to the
performance of a receiver with one RF stage, and an

IF of 470kHz. An incidental advantage is the “spread
out” tuning which is obtained. A general-coverage
receiver may tune the whole range from 28-30MHz

verter thus allows HF band reception with a receiver
otherwise unable to cover these frequencies.
Numerous surplus and older receivers are able to

p LoV
>
RS
470
T *
40673 Rg SK2 .
d 1 N p c5 outpu
S 300pF
aat |
s | |
c8
i 3 - 10nFT
U i )Y --_Z;cz
L3 L4 15pF -
. 4
2
?1%%% 238% (e T iﬁcz c6
< - S50nF
100pF F
ca | i 50n sz OV
TSOnF ! !—'
$ £ o
_______________ 4 ] 1 on
2293-- Bo24-5MHz
$4 ,917.5MHz
T3
2N708 A
C
s3 . E’f\ O] 7l
40673 2N708 e 50pF
A B —Il—‘ —AAA y-
| R12 C10 R14
68k 10pF 120

X1 X2
17- SMHz = =] 24-5MHz
R11 R13 o 1)
| | 10k %100 T"’F
77}/7

Fig. 1: Diagram of the complete circuit of the crystal controlled converter. The circuitry is divided into two sections with the RF circultry housed on
one board, and Qsc./miXer housed on another.
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over a very small section of the scale, but with the
converter in use this coverage would be from
3-5-5-5MHz on the receiver, which is likely to be a
-large part of the receiver tuning scale.

Crystal Frequencies

With a fixed frequency crystal controlled oscillator,
and tunable IF (the receiver), signal frequencies lie
either above or below the oscillator frequency, and
differ from the oscillator frequency by the frequency
to which the receiver is tuned.

As an example, assume the oscillator frequency is
24-5MHz. If the receiver is tuned to 5-5MHz, signals
at 24-5 plus 5-5=30MHz will be received. When the
receiver is tuned from 2-5MHz to 5-5MHz, reception
is over the range 27-30MHz. At the same time,
wanted signals could lie at the other side of the
oscillator frequency. For these, 24-5MHz minus
Receiver Frequency=reception frequency. Thus the
same receiver tuning range allows 19-22MHz to be
covered. The required frequencies in the 27-30MHz or
19-22MHz ranges are selected by aerial and RF cir-
cuits tuned to the wanted frequency. In this way, a
24-SMHz crystal can provide both 21 and 28MHz
Amateur bands.

The converter uses two crystals, 24-5MHz and
17-5MHz. The latter thus gives reception over the
12-15MHz range and the 20-23MHz range.

Fig. 2. Shown above are both sldes of the RF board which contains Tr1
and the aerlal coupling coll L1/L2,

It will be observed that tuning the receiver outside
the 2-5-5-5MHz limit extends the converter range,
if wanted. It is also possible to utilize only a single
crystal, if main interest is in 21 and 28MHz bands,
and if the receiver is considered satisfactory at
14MHz, or includes this. It is also worth noting that
if the crystal oscillator frequency is correct, the
frequency of signals tuned in with the converter can
be read off from the LF scale of the receiver.
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% components list

@% i
Resistors -, .
R1  100k2 R8  2-7k(}
R2  100kQ2 & RS 10k}
R3 2n0a - R10 270Q2
R4 10Q- R11  10kQ2
R5 4700 N R12 68k,
¢ R6 56kQ R13 10002
R7  100kQ R14 1200
Capacitors
C1 10nF C8 10nF
C2 300pF mica C9  22pF mica
C3 ¥ 50nF ~ C10 »10pF mica
C4 50nF . E Ci1t 1nF
C5 300pF mica TC1 15pF trimmer
Cé6 S50nF ‘ TC2 15pF trimmer
C7  47pF mica . TC3 S50pF.trimmer;
VC1/2 Jackson U.102, 2-gang, 100pF each section.
P
= Semiconductors - N
Tri 40673 Tr3 - 2N708
Tr2 40673
Miscellaneous

X1, 17-5MHz crystal. X2, 24 -5MHz crystal. Plug-in
sockets for the crystais. S1/S2, DPDT slide switch.
S3/S4 DPDT rotary switch. Two, co-ax sockets.
178 x 127 x 10tmm Universal chassis with extra
178 x 127mm flat plate and 175 x 101mm flanged
runner. (Home Radio) Mixer/Osc. board 0-15in
-matrix plain perforated board 87 x 50mm. RF board,
0-15in matrix plain perforated board 50 x 32mm.

RF and Mixer

Trl, Fig. 1, is the RF stage, with aerial coupling
winding L1, and winding L2 tuned to VCl. VRI1
allows gain to be reduced. Drain primary L3 couples
to 14, tuned by VC2. L2 and L4, with the 2-gang
capacitor VC1/2, cover approximately 12-30MHz. TCIl
and TC2 are for trimming these circuits, and no
band-switching is required. The mixer Tr2 provides
output for the receiver via C7.

51/82 is a DPDT switch, and in the “on” position,
the aerial is connected to L1, and the battery
negative circuit is completed. With the switch “off”
the aerial is directly to the output socket, so that
the receiver can be used on its LF bands without
having to change connections by hand. If the con-
verter is for permanent use with a receiver not
employed for other frequencies, S1 can be omitted.

Oscillator

Oscillator frequency is controlled by the DPDT
switch S3/S4. With S3 at B, the 24-5MHz crystal is
in use, L5 being core-tuned to resonance and having
C10 in parallel. With the switch in the A position,
the lower-frequency crystal is in use, and TC3 is
across L5 and C10, and is adjusted so that the
oscillator is working at this frequency. Injection to
the mixer gate is via C9.

When the oscillator is first tested, place a meter
in series with R14. Tr3 should draw about 2-3mA,
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Fig. 3 Containing both crystals,

the Oscillatorimixer board shown
fo the left is constructed from
0-15in. malrix plain perforated

board.

fRd

—»VC2

which rises to about 4-12mA when oscillating. First
adjust L5 core for the higher frequency crystal, then
switch to the lower frequency and adjust TC3. These
adjustments are not critical, but if Tr3 is not
oscillating, the converter cannot function. Check that
oscillation commences when switching on, as this
usually requires L5 and TC3 to be set slightly off the

peak settings giving strongest oscillation.

Inductors

All inductors are wound on 7mm diameter formers
about 25mm long, with adjustable cores. Some
change to diameter or wire gauge is unlikely to be

Photograph showing the under-
side of the unit, which houses
the RF board and tagslrip.
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important, provided the coils can be tuned correctly.
Point 3 of L2 is near the tagged or board end of the
former. Wind 15!; turns to point 4. Immediately
adjacent, wind S!; turns in the same direction,
beginning at Point 2 and ending at point 1, for L1.
L4 starts at point 4 near the board, and has 151, turns
to point 3. L3 has 6!; turns, in the same direction as
L4, starting at point 2 and ending at point 1. All
windings (including L5) except L3 are of 24SWG
enamelled wire with turns side by side. L3 is thinner
insulated wire such as 32SWG silk covered, over-
wound near the earth end of L4.

L5 is 17 turns with the windings secured by a
touch of adhesive at the ends. If the formers have
tags, shape the ends to solder to these. If there are
no tags, leave the wire ends long enough to run
down to the required connecting points.

RF Board

Components for RF are located on plain perforated
board, 0-15in matrix, and 50 X32mm, Fig. 2. Each
point MC is a 6BA 12mm bolt with tag. Later, extra
nuts allow the board to be locked to the chassis with
about 6-9mm clearance.

Drill a hole in the chassis so that a lead can pass
straight through from pin 3 of L2, to VCIl. Leave
flying leads for S1, VRI1, and from R4. The lead
from R4 passes up through the chassis near L3.

0SC/Mixer Board

The osc/mixer board is prepared in a similar way,
and is 87 X50mm, 0-15 matrix, Fig. 3. The crystals
are small plug-in types with 12mm spacing, but
suitable crystals are made with different pin
arrangements. It is necessary to use fundamental
crystals, not. overtone type crystals which are of
lower frequency.

Wiring is carried out as for the RF board. Leave a
pin or projecting lead from 1 of L3, so that the wire
from R4 can be soldered on. A short wire, shaped
to reach VC2, is soldered to the latter when the
board is fixed. Drill holes in the chassis under the
crystal tags and Tr3 base, so that leads can run down
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to S3 Fig. 4. Two further holes near TC3 are for the
leads to S4. When the board is fitted, cut these
leads to suitable length and solder them to S3 and S4
(see Fig. 1). If the reduced frequency coverage
mentioned is sufficient, omit one holder, $3/S84, and
TC3.

As Trl and Tr2 are gate-protected devices, no
special care is needed in fitting them, except for that
generally exercised to avoid overheating while
soldering connections.

The trimmers TC1 and TC2 are soldered directly
to VC1 and VC2, as in Fig. 5. These trimmers must
have a low minimum capacitance, so that 30MHz
can be reached, and 60pF trimmers are unsuitable,

For ‘straight through’ working a lead runs from
S1 to the output socket, and this should be clear of
the RF and mixer boards, emerging near the panel
and C7.

=

Osc/mixer

X2 X1
o

Fig. 4. Under chassis view of the RF board, switches S§2, $3 and $4,
volume control VR1 and aerial sockel Sk1,

Metal Case

A metal case is essential to prevent pick-up at the
frequencies to which the receiver is tuned, and is
made from universal chassis members. A 175X 100mm
flanged member forms the converter chassis, and
6mm must be cut from the back of this, if the case
flanges are to fit outside the panel.

Drill the panel and chassis so that items can fit

continued on page 518

. Topside “view photograph, g
showing " the Oscillatorimixer - »
board, and the position of the

¥ tuning capacitor VC1j2,

kcd
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w .
¥

¥
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everywhere to Radcomex, the first in a new

series of Radio Communications Exhibitions,
sponsored by the R.S.G.B., which took place at
Alexandra Palace, London on July 30, 31 and
August 1.

Day one saw a happy band of eager bargain hunters
hoping for the choice pickings (and getting them) and
many exhibitors were pleasantly surprised by the
high level of activity. “We expected a quiet first
day,” said one.

Nearly 5,000 potential buyers invaded the Great
Hall at Alexandra Palace and left clutching their
bargains. It was an event of immense interest to
anyone connected with Amateur radio, but it was
also a bonanza for all radio and electronics con-
structors who found a wealth of items on offer in-
cluding massive component varieties, black boxes,
receivers, converters and counters.

Bargains were rife throughout the exhibition.
Crystals were on sale.at 40p and for the same price
one could even buy a crystal oven. Four-gang 300pF
variable capacitors were offered at cnly 75p (just
check the prices of that component in catalogues
today), and for v.h.f. tyros, transistors giving SW at
175MHz could be had for only 70p. Bill Sears, a
visitor from Brighton confided gleefully, “Everything
I've bought is a bargain”.

NORTH, south, east and west, they come from

AROUND THE STANDS

Perhaps the busiest stand at the exhibition was
that of radio component suppliers J. Birkett of
Lincoln. The stand offered a truly fantastic array of
components both active and passive. All items had
been laid out with the greatest of care, each class of
component being in a separate compartment and
very clearly labelled. All the effort certainly paid off
and oné always had to push (just a little) to get at
the Birkett goodies. With quartz crystals offered at
only 40p and hundreds of other components at give-
away prices, the pushing/queuing proved well worth
while.

The feminine touch was provided by Cobham
Engraving Company. Under the banner of “ZNI”
callsigns, the company engraves some very attractive
plaques, name plates and lapel badges. Mike Hawkins
(G3ZNI himself) explained ,“It’s really my wifes com-
pany, I just help out”.

Frank Chable, a director of distributor Doram
explained that his company (a stablemate of Radio-
spares/Electrocomponents) had made certain changes
in direction. It has progressed from being a pure
component distributor to supplying an expanding
range of kits.
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Of the exhibition itself Chable had very definite
ideas. “I like the response, the number of people,
and I like the space—no overcrowding; I really hope
the RSGB make a go of it.”

Life had its ups-and downs at Radcomex, especially
for Clarbrook. This company showed a range of
aerial masts which are raised and lowered by com-
pressed air. Either a car tyre pump (foot operated)
can be used or, for the more leisurely bretheren,
the Clarbrook special mains operated “Mast pumper-
upper” can be employed. Doubtless it is rated at
quite a few pFs.

Readers near Wallington in Surrey will be pleased
to hear that the Amateur Radio Bulk Buying Group
has just opened a new showroom in Wallington. The
company is already strong in components but in its
new showrooms it will be stocking and exhibiting a
full range of Amateur transmitting and receiving
equipment also.

Steve Dean of Axial Products fame is an old
exhibition addict. He claims that most three-day
exhibitions follow a pattern; first day hectic (eager
types looking to bag the best bargains); second day
quiet; third day hectic (people who wished they’d
gone on the first day).

The BBC engineers put on a convincing show of
CEEFAX. The big question they are asking now
is—what will happen when the experimental trans- i
mission stop officially in September.

Graham Berrell of the BBC engineering informa-
tion department thought that if the CEEFAX ser-
vice started, then the initial cost would be another
£100-£200 on the price of a colour television receiver.
However, he thinks that if the idea really caught on
and production levels rose, then the cost could drop
through mass production to as low as £30.

The R.S.G.B. page, transmitled and decoded by the B.C.C., Ceefax
service. Photo taken 'Off-Air",
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3W

PERATING TOALL
p_a%rs OF THE WORLD

On the left, part of the
Practical Wireless Am-
ateur Radio Station and
its operator, Lionel
Howes,

EQUIPMENT IN USE
KINDLY LOANED BY
$.M.C. LTD

On the right, the road

map and control desk

for the “Talk-In*
service,

The @®xhibition boasted several -Amateur radio
stations on the air, including four operated by the
R.S.G.B. and one on the Practical Wireless/ Television
stand (GB3PW),

Among the many exhibits which ranked high in
terms of interest was the Easybuild Video-Writer
shown on the Practical Wireless stand. It exerted a
strange attraction on all who passed and many, too
shy to demonstrate their literary talents, settled for
seeing their own name in print on the moritor screen
after trying their hand at “writing” using the key-
board.

The Mayor of Harlngey. Mr. Vic Butler, and his Chief Executive,
Mr. Royston Limb, lyping a “weicome' message om the Practical
Wireless Video-Writer.
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Also of interest on the Practical Wireless stand
was an array aof recent past projects and a smeak
preview of some which are scheduled to appear in
future issues of the journal.

The “Television’” side of the stand featured their
Teletext decoder kit. It is claimed to be the world’s
first kit for home constructors for decoding and dis-
playing the ORACLE and CEEFAX television infor-
mation display systems. The kit will be complete with
PCBs, etc. The unit will be an r.f. to r.f. type decoder
thus no mods will be necessary to the “insides” of
TV sets.

TEREEY InG nowm

192 STeeac aus ipve.
e .....3
¢ 1: n u San s, itre

w\ v "’7'

B OCH SWOK &Y 4Thng @

An ‘Off-Air'" pholo of the Practical Wireless page transmitted by the
1.B.A. Oracle service and decoded by the " Television®* home constructor
unit,

Tucked up in a corner but bubbling with friendly
enthusiasm was the Radio Amateur Invalid Bedfast
Club. Anyone who is disabled is very welcome to
join but helpers may also become members. The
club has its own nets: 3750kHz SSB on Tuesdays
(1000hr) and Wednesdays (1400hr). There is also a

conlinued on page 526
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 Battery Indicator

- You may not own a Rolls or Lamborghini, but aur
~ November issue is the next best’thing. We’ll shew
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i, ©®
you how to equip your lowly buggy with electromic E‘QC"’O IC
‘gadgets that’ll make your car safer, cheaper to run, h
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OTHER FEATURES HAVE YOU STARTED TO CONSTRUCT

THIS PROJECT YET?

Parts 1-3 have covered the Power Supply and
Sync Generator Board. Part 4 covers the
Address Counters and Registers.

i

ON SALE IN
OCTOBER
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appeared on various types of digital time-

keeping devices. There is one type of digital
clock, which we present here, which has not yet been
described. That is a good attractive and relatively
low-cost car clock. The features that distinguish this
clock from mains powered clocks are as follows:

(a) The car clock has to generate its own 50Hz timing
signal.

(b) Most of the time it operates off the car battery—
that is off 12V, but if this drops tpo low, when
starting or in cold weather, or if disconnected,
it runs off its own internal backup battery.

(c) The design includes a two-position intensity con-
trol switch. The display can be bright during the
day and dim at night so as not to distract the
driver.

DURING the last few years many articles have

Circuit description
The complete circuit diagram of the clock is shown
in Fig. 1. One quarter_of IC3, gate A, is used as a

DIGITAL

3-2768MHz crystal oscillator. R3 biases the gate in
its linear region, and X1 and its associated capaci-
tors create positive feedback at the crystals parallel
resonant frequency, making the circuit oscillate. R4
reduces the drive to the crystal and reduces the
amount the frequency shifts when the supply voltage
is varied. In practice the frequency changes by about
2ppm when the voltage is reduced from 12V to 5V.
Constructors may be interested to know that the
accuracy of their clock should be a bit better than
that of most currently available digital watches. This
is because the current drawn by the IC’s of a digital
watch is approximately proportional to its crystal
frequency. The manufacturers have made this as
low as possible, in practice 32-768kHz (2Hz). They
usually use a rod-shaped piece of quartz supported
at each end called an XY-bar. The timebase in this
clock uses a 3-2768MHz “AT CUT” crystal, (216 x
100Hz) which is a thin disc of quartz supported at
two points on its circumnference with electrical con-
tact pads on each face, Fig. 2.

The XY bar crystal has a parabolic temperature
coefficient, so there is no reasonably wide range of
temperature over which its resonant frequency is
constant. The AT-CUT crystal has an “S” shaped
temperature coefficient, and its frequency may
be virtually stable over a range of 10°C to 50°C,
giving a higher accuracy than its watch counterpart.
When carefully adjusted the clock should be accurate
to within a few seconds per month.

Returning to the circuit in Fig. 1, the oscillator
output is divided by 2" by IC2, a 4020, 14-stage binary
counter, to 200Hz, and then to 50Hz by IC4, a 4013
dual “D” ﬂipﬂop used as a divide-by-four counter.
The 50Hz signal is then buffered by gate B of IC2
and taken to the 50Hz input pin of IC1. The crystal
frequency is ad]usted to exactly 3-2768MHz by vary-
mg TCT - Fede—maxinuun capacitance is not high

enough, an extra capacitor, C6, may be Soltered—in
parallel with it.

The clock circuit—-digit driving
When LEDI1 is to be lit up, Pin 7 of IC1 goes
positive, firing thyristor TH1. At the same time the
combmatlon of IC1 segment output pins required to
he righ cha.racter also go positive. As the




M. FISCHER % Specification

Display: 4 digits: hours and minutes
12-5mm character height
Red
Peak segment current 130mA
Average segment current 19-5mA

Case: Colour: white with red display window
Size: 40mm x 154mm x 85mm

Approximate Displays off: tdmA

power Displays on dim: 25mA

consumption: Displays on bright: 340mA
On battery backup: 9mA

R1
560 1N32)O oe
Ignition 1 INGOOT
Y R12 R13 RWM R15 R16 R17 R18
Intensity—~ C4 68 68 68 68 68 68 68
control”  gp 1NDgE1)4 1205?\7’: RS
Set _ . mm—— 3-3k L —All 2N3704
hour ¢ “Wv RG T7
AR ml 1 1] I
b0 f—e ¢ - M- '\/TrS _J J _J
D6 3.3k
INO14
YR8 ™
33k
: » D))
J 33k
e
R10O Tr3
* D7
NO14 1 33K
Tr2
Tri
R11 §
3.3k ‘
10912467
gtedchb
LED1 LED2 LED 3 LED4
FND500 FND500 FND500 FND500
[n} Hvllﬁ Bz N0 k20 R2a % 3 3 3
33k 3.3k 10’s hours Hours 70's mins Mins
}5C122 TH4
= AY-§-1224 ) J = TIC44
1 2348678
] ] o,
Strobe A jjj’j! 7
R20 TH2
3-3'( TIC44
WA -
- - 1
100uF 4 50Hz TH1
- 39G5r 3,3K TIC44
™ - ANV
1OnF . W310
fc2 5 Supply t0 IC3:pin 14
" Earth to pins 5,6,7,12.
1OnF 1, 1C3 40N L
i R3
10M
1/4Ic3 40m
1% 4 13 12 11 10
1c2
o R4 4020
4 *Only included 15k
for 24hr model __“] 123485678
T See text 'L ﬂ\

T ! S o 3276807 ror

200Hz

Fig. 1: Main circuit diagram of the digital car clock, Certain components may be altered or left out completely, but constructors should refer to
the text for details. Supply to IC3(4011) is to pin 14, while OV is to pin 7
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emitters of the segment driving transistors Trl to
Tr7 cannot now go more than about 2V positive of
OV because of conduction by LED1 diodes and TH1
a current of about 3mA flows in the bases of the
selected transistors and these turn hard “on”. This
causes about 130mA to flow through each of the
required LED1 segments. The magnitude of this
current is set by resistors R12 to R18. The peak digit
current can be as much as 910mA, hence the use of
thyristors TH1 to TH4.

AT- cut 3-2768MHz
w304

XY bar 32768kHz

Flg. 2: To the left is shown an XY bar crystal as used in most digital
watches. To the right is the type of crystal used in this project—an
AT-CUT crystal.

When LED1 has been on for about 200xS the
driving signals from IC1 go low, the segment driv-
ing transistors turn off, and thyristor TH1 turns off
because there is no longer any current flowing
through it. For an interval of about 60xS, called
the inter-digit blanking time, no digits are selected,
the sequence is then repeated for each of the digits
in turn. Thus, although the eye sees a continuous
display of four digits, what is actually happening is
that the displays are flashing on one at a time, in
sequence. This is called a “multiplexed” display.
After the 10’s of hours digit has flashed, there is a
pause during which a positive pulse appears on the
strobe line of IC1, pin 6. The IC then “examines”
pins 1, 11, 12, 13, 14, 15 and 16.

If D7 has been included, pin 13 will be pulled posi-
tive, and IC1 will know that it is to operate in the
24hr mode. Also if S2 or S3 is being pushed, pin 16 or
pin 1 will go positive and the 1C will know that it
must either advance the minutes or the hours digits.

Power supply
(all voltages given are with respect to 0V)

If the car battery voltage is 12V, point (1) will be
at 12V. Point (2) will be about 11-1V due to the drop
across R2 and D3. If Bl’s voltage.is 9V, D2 will be
reverse biased, and no current will be taken from
Bl. If the car battery voltage drops below 9:3V,
due to starting or disconnection. point (2) will drop
below 8-4V, D2 will be forward biased and the clock

IC and crystal timebase will draw power from BIl.'

R2 and D4 protect the circuitry from high voltage
spikes on the car power supply, while the power
for the displays is taken from the ignition switch.

When the ignition is off, point (3) is at OV, the
display drivers do not function, and the displays are
off. In fact the displays will be on, but very very dim
because the 3mA output from IC1 segment driving
pins will flow through the displays giving them one
fortieth of their “on” brightness. When the ignition
is turned on, point (3) will go to +12V, and if S1 is
closed, point (5) will go to +10-6V, and the displays
will light up properly. If S1 is opened the total dis-
play current is limited by R1, and the intensity drops
to a level suitable for night driving. R1’s value can
be adjusted to individual taste. Constructors who
intend to use the clock in an application where bat-
tery back-up will be used frequently, should place
a 1:5V battery in series with B1 to increase the back-
up endurance.

Using soldercon pins

Cut off two 8-pin and eight 5-pin strips of solder-
con pins, insert the two 8-pin lengths into the IC1
position on the clockboard with their carriers out-
wards and solder only one pin near the middle of
each row. Inspect the pins and ensure that they are
both vertical and flush with the PCB—if in doubt,
reposition them with a fingertip while re-melting
the solder. If the pins are not flush with the PCB
they will have reduced resistance to tilting. Solder
the remaining pins. Break off the carrier strips by
twisting them right over backwards and up again
several times, using long-nose pliers. In general,
don’t do this breaking off until all the soldering near
the pins is finished as individual pins will topple
over if the solder holding them melts. If you do want
to solder near pins without carriers, first insert an
IC to hold the pins in position.

Similarly use the eight 5-pin strips to make the
sockets for the displays. Insert the displays into
their sockets, the FND 500’s have grooves at the top,
TIL 322s have writing on the bottom. If you are
using TIL 322s first shorten the leads to 4mm. The
display board is the right way up when its markings
are the right way up. Now using a pair of wire
cutters, cut the 8 mounting pillars off the inside of
the top and bottom halves of the case by “nibbling”
around them until they come away. Mount and
solder four tinned copper wire links on the display
board as shown in Fig. 3.

Mounting the display

Prepare two pleces of stiff tinned copper (ZZSWG)
wire as shown in Fig. 4 and insert them through
the holes in the clock board marked “M”, Fig. 5.
Now solder them as shown in Fig. 4 and solder to
the display board as shown in Fig. 6, with a 2mm

Fig. 3: Display PCB show-
ing the foil side to the left

- and the component overlay
to the right. Notice the four
wire links required to brldge
the tracks.
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gap between the clock board and the display board.
Solder the struts to the display board, bend the
ends over on the front and trim them off.

Place the partially assembled module in the bot-
tom of the case: with the aluminium rear panel and
perspex front panel in position. The back edge of
the clock board should be pressed up against the
aluminium panel, resting on the plastic lip. If the
displays protrude too far forward, put a kink in the
struts to pull the display board closer to the clock
board. Adjust the module so that the displays are
central, and mark the positions of the two mounting
holes at the rear of the clock board in the bottom
of the case. Drill these out to 3mm dia.

Mount and solder the soldercon pin sockets and
components, including the crystal, on the crystal
board as shown in Fig. 7. Do not yet insert the ICs
into their sockets. The crystal should be mounted
without bending its leads, or the seal between them
and the case may be broken. The leads should be
cut to 5mm. Now using a small piece of double-sided
self-adhesive tape, fix the crystal to the PCB with
its leads vertically above its mounting holes. Use
two pieces of tinned copper wire with one of their
ends bent into a “walking stick” hook to connect
the crystal leads to the PCB.

{
t Clockboard
25mm
I j = ]|
3mm
I Solder
‘

——22mMm—>

Fig. 4: To attach the Display board to the Clock board, two pieces of
stiff 225WG wire are bent to the above shapes and soldered as shown.

Wiring

Building a clock with very neat wiring involves
more work than building one with untidy wiring,
but the extra pleasure obtained is well worth the
effort. Prepare two pieces of flat (ribbon) cable, strip
and tin the ends, then trim the tinned ends to an
apparently very short 3mm. Form cable to the shape
shown in Fig. 8 and connect the “a” to “g” pads
on the bottom of the clock board to the “a” to “g”
pads on the display board. Similarly connect pads 1
to 4 on the right of the display board to the 1 to
4 pads on the bottom of the clock board. In each
case the PCBs have been arranged so that the
sequence of connections is the same on both PCBs.
Wire up the clock board, the crystal board, back-up
battery clip and the switches and power supply wires
as shown in Fig. 1. A temporary 560¢ resistor, RX,
should be included in series with the wire going to
the ignition pad.

% components list

Resistors

R1 5600 R12 68Q2

R2 15Q R13 68Q2

R3 10MQ R14  68Q

R4 1-5kQ R15 6802

RS 3:3kQ2 R16 680 -

R6 3-3k R17 6802

R7 3:3kQ R18 6802

R8 3-3k2 R19 3-3k0}

R9 3-3kQ2 R20 3-3k2

R10 3-3kQ R21 3-3kQ}

R11 3-3kQ R22 3-3k(}

All W 10% except R12-R1B which are W 10%.
Capacitors

C1 100uF 25V C4 100uF 25V

C2 4-InF to 10nF C5 see text

C3 4-InfF to 10nF Cé6 390pF

C7 47pF—see text
TC1 4 to 22 pF trimmer type Mullard 808 00006

Semiconductors

Tr1 2N3704 D8 1N4001
Tr2 2N3704 TH1 TIC44
Tr3 2N3704 TH2 TIC44
Tr4 2N3704 TH3 TIC44
Tr5 2N3704 TH4 TIC44
Tr6 2N3704 IC1 AY-S-1224
Tr7 2N3704 IC2 4020
D1 1N4001 1C3 4011
D2 1N4001 IC4 4013
D3 1N4001 LED1 FNDS500
D4 BZY88 400mW LED2 FNDS500
15V zener LED3 FNDS00
D5 1N914 LED4 FNDS00
D6 1N914

D7 1N914 {only
included for 24-hour
mode)

Miscellaneous

S1, single pole changeover switch. S2 and 83,
single pole push-to-make miniature switches.
X1, 3-2768MHz crystal. ICl perspex R400 display
window 3 x 29 x 142mm. Length of flat cable of at
least 7 insulated wires. Double-sided adhesive
foam. 100 Soldercon pins. White Vero case type
75-1237J. 22SWG tinned copper wire. PP3 battery
clips. PP3 Manganese battery. Screws, nuts and
grommets. Clock PCB 60 x 90mm. Crystal timebase
PCB, 50 x 45mm. Display PCB, 115 x 32mm. All
three boards available from-the PW Readers PCB
Service (page 485).

Testing

If any step at all is not perfect, disconnect from
power and find and correct fault before going further.
Check that all the soldercon pin carrier strips have
been broken off.

Top
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Digit lines to display board

T3

Backup battery
y Atve

L If L L Ic L L

Segment lines to display board

Fig. §: Clock PCB containing IC1, an AY-5-1224 12/24hr clock circuit. Also contained on this board are the LED drivers, Tri to Tr7, switching
thyristors TH1 to TH4 and smoothing components. D7 is included for 24hr mode only.

Connect a 9V battery to the backup battery clip,
with a multimeter set to its 500mA range in series
with one of the leads. No current should flow and
the displays should be off. Remove the meter, connect
the battery directly to the clip and check that there
is approximately 9V between the following points,
with the polarity indicated:

IC1 socket pin 2 (+), pin 5 (=)
IC3 socket pin 14 (+), pin 7 (—)

MOS handling
Check that the power is off. Insert all the ICs as
follows : —
(a) Remove IC from its conductive foam or foil, hold-
ing the IC with the right hand, while the left hand
holds the foam or foil. The right hand should be

Dusplayboard\J

<

Clockboard

—

]
[
A
— w307

2mm

Fig. 6: The Display board should be attached to the Clock board as
shown above. The ideal distance between the boards is about 2mm,
however the wire may be bent to alter this distance if required.
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touching some of the pins. If the IC has not been
used before, its leads will probably be splayed
apart and will need pushing together. Do this
with your fingers. The leads almost always re-
quire more bending than one expects.

(b) Hold the PCB with the left hand making contact
with some tracks. Maintain this contact during
the next step.

(o) Insert the IC into its socket, the right way round.
Don’t be afraid to use a fair amount of pressure
to plug an IC into a new soldercon socket. To
remove an IC reverse this procedure.

Now connect a 9V battery between the point (1)
position and the OV lead with a multimeter in series
with one of the leads, set to its S50mA range. A cur-
rent of about 9mA should flow and an extremely
dim display of zeros should appear. Now connect
point (3) to +9V as well, with S1 closed. The current
drawn should rise to about 17mA and the display
should show dim zeros. Push the “set mins.” button
S3 and the “set hours” button S2 to check that all
numbers are correctly displayed. Note that IC1 has
built into it a “leading zero blanking” feature which
turns the 10s of hours digit off, if it is a zero but only
when the clock is in the 12 hour mode. Thus it will
only come on to show al or a 2.

Disconnect the batteries and connect the point (3)
lead straight to the clock board, removing RX from
the circuit. CAUTION : this will allow normal display
currents to flow. If there are any faults present they
may cause a digit to stay on continuously (due to
multiplexing, a digit is normally only on one sixth
of the time) and this may blow the digit and its
associated thyristor. Connect power again with the
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Large
type
IPC Mags. Ltd. Small |
1976 type

AM 0494

Fig. 7: Crystal PCB
showing both foil and
component side. Notice
the provision made for

the two sizes of trimmer
available, and the ready
drilled hotes for the
optional capacitor CS§.

X1
Crystal

multimeter in series with the OV line set to its
500mA range (OV to OV, +9V to points (1) and (3)
and the back-up battery in its clip). The display should
be fairly bright drawing approximately 130mA.
Although full brilliance will only be seen when
operating from 12V. Check for correct operation of
the various switches, and that the dispiay dims con-
siderably if S1 is opened.

Final assembly

Glue the Perspex window in position, drill threc
holes for S2, S3 and external wiring in the back
panel and mount switches in position. Stick the back-
up battery into the bottom of the case next to the
clock board using double-sided adhesive foam. Also
stick the crystal board to the inside of the top ot the

case using a small piece of plastic sandwiched be-
tween two pieces of double-sided adhesive foam.
The adhesion of this material increases a lot in the
first few days. Screw the clock board and display
board module into the base of the case, run the
cable out for the connection to the car, clip the casc
halves together and the clock is ready to install.

Setting the time

The clock does not show seconds but it is often
desirable to make the minutes digit change at exactly
the right moment. This requires synchronising the
invisible seconds to the radio time signal or the
speaking clock. The A at the end of IC1’s part num-
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ber, AY-5-1224A, indicates that jt has “power on
clear”. This sets the displays, and also the seconds
to zero at the instant of turning the power on. The
seconds counter does not start counting up from
zero until either S2 or S3 is closed. So to synchronise
the clock’s seconds, disconnect from power including
the back-up battery, reconnect power and at the
instant the time signal indicates that an exact minute
has been reached, momentarily close either S2 or S3.
The hours and minutes can then be set without
affecting the seconds counter.

Adjusting the crystal timebase

To speed up the clock the capacitance of TC1
should be reduced. With the Mullard 808 00 006
trimmer specified, minimum capacitance occurs when

Fig. 8: Interior view photograph
presenting the general layout
of the three boards, switches,
wiring and back-up battery.

the brass vanes completely cover the nickle vanes.
To slow the clock down, increase the capacitance of
TC1. If at maximum capacitance, the clock is still
too fast, change C7 to 82pF, and if that is not
enough add a capacitor in position CS5, first trying
22pF, then 39 pF, etc. If the clock is too slow with
no capacitor C5 and TC1 at minimum capacitance
then reduce C7.

Modification for use with positive-earth cars:
connect the OV wire to battery —ve (live)
connect the wireinotated (1) to battery + ve (earth)

Instead of using the ignition switch to switch the

display on, wire an extra ‘‘display on/off switch”
from wire notated (3) to battery +ve (earth).
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Yes to CB

I refer to your Editorial Com-
ment on Citizens’ Band (July Edi-
tion). CB dces fulfil its purpose,
although as Ginsberg seeks to
show (overreacting to possible
parity of problems in the UK) it
has gone. beyond reasonable
bounds in the USA. A ratio of
40:1 represents a potential user
population of British CB of less
than 900,000; less than 10% of
the US usage, assuming an allo-
cation of as little as 0-25MHz.

Regrettably, CB and Amateur
Radio both suffer from the activi-
ties of a childish, irresponsible
minority. If we fail to learn by
others’ mistakes in CB we have
only ourselves to blame. This is
fundamental to the existence of
the Citizens’ Band Association. It
is significant that the CBA is the
brainchild of a group of British
Licenced Radio Amateurs, who
hold out self-disciplined responsi-
bility as a foundation for CB in
this country. As there will be a
large demand for equipment, a
British manufacturer with fore-
sight and enterprise should be
able to keep Nipon out of the
running, as Japan produces
27MHz. AM equipment, whereas
the CBA promotes the growing
opinion that UK CB must be with-
in the VHF spectrum and must be
FM. A full technical specification
is in preparation to cover all that
is needed to eliminate the known
problems of 27TMHz. CB.

The object of CB is to provide
a reasonable and reliable means
of communication, at reasonable
cost to the average person for
whom CB will fill what is in many
cases, an obvious need. Let there
be no misunderstanding, the CBA
is not a closed shop for the self-
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defence of the Radio Amateur—
it is open to any person or organi-
sation of persons genuinely in-
terested in  promoting well
planned CB and able and willing
to contribute responsibly towards
that end. It is not appropriate to
involve the RSGB in CB. That
Society is not intended to control
or supervise a purely public radio
service, which cannot and must
not be equated in any way with
the Amateur Radio Service.

Careful choice of frequency al-
location coupled with sensible
and responsible usage and be-
haviour, will overcome much that
may presently be feared by many.
The issue of the licence before
equipment can be obtained, added
to the recording of equipment
serial numbers to each purchaser,
should hold the potentially irres-
ponsible element down to a mini-
mum.

Those interested may communi-
cate their views to the CBA at the
address below, and seek member-
ship. Further details on request,
with SAE please.—John W.
Dudbridge, G3UUO: Programme
Co-ordinator: Citizen’s  Band
Assoc., c/o Admin. Office, 16
Church Road, St. Marks, Chelten-
ham, Glos GL51 TAN.

Delivery delays

I, and no doubt, many other
constructors are becoming very
annoyed at the excessive delays
and anomalies experienced in re-
ceiving equipment, kits, or com-
ponents by mail order.

I will give, for example, two
recent orders, one for a kit, the
other for ready built equipment.
The latter, a Power Supply Unit
was ordered and after about ten

-days, my cheque was returned

with a polite letter, stating, and
I quote “Sorry, but we are still
trying this idea out, therefore we
cannot meet your requirements’.
That was reasonable, at least 1
got my money back.

The former has been more dis-
appointing. The order with
cheque was sent on 2nd May
1976, this was confirmed by the
manufacturer / distributor, de-
livery time three to four weeks.

On the fifth week I sent a letter
for an estimated date of delivery.
No reply received. The following

week, I telephoned the company
concerned, during office hours;
more expense. The reason given
for the delay was, that the Con-
struction Brochures had not been
received from the Printers. 1
was assured that the kit would
be supplied ready built at no
further cost and would be posted
over the weekend.

Now, being well into the eighth
week, I still have not received
the equipment. I know that adver-
tisements are usually submitted
months in advance. My ex-
perience indicates that retailers
etc are advertising products
which either do not exist or are
still in the experimental stages.

I do not propose to name the
company concerned. This letter
will, obviously, miss the next
edition of “Practical Wireless”, so
there will be some delay in publi-
cation. By that time, of course,
the equipment may have arrived,
but the implications in this letter
will still be valid. There may be
other would-be entrepreneurs
wishing to build up working capi-
tal with cheques, money orders
etc for equipment, kits and com-
ponents which they cannot afford
to design and market without first
advertising—Catch 22? (name
and address supplied).

Equal rights?

In case there are one or two
who still don’t know what the
WARC is all about—it is a meet-
ing of the world’s countries to
allocate (or reallocate) radio
frequencies. Each country has one
vote irrespective of the size of its
population or requirements radio-
wise.

This means that the citizen
of some small country has the
representative voting rights equal
to a large number of Americans
or Russians! Crazy—but that, it
appears, is the only way they will
play. From comments, in a certain
amateur mag, it looks probable
we will lose more from our HF
bands.

This in spite of the fact that,
world wide, the amateur has in-
creased in numbers! In my view
we should make some effort at
fighting back and not act like a
lot of sheep.

I suggest that we (amateurs
and, I hope, supporting SWL’s
etc) have the right to know how
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each country votes on all the dif-
ferent issues that concern us. If
we’ can find one magazine that
will give us this information we
will know cur enemies. With this
info we can organize some sort
of action—or threatened action.
But, first, there must not be any
action against amateurs in hostile
countries. This goes agains{ our
code. In fact the opposite tactics
should be used so that they will
support the rest of us against
their own government, or what-
ever. When I write about retalia-
tion I do hope no one will think
I’'m suggesting extreme action.

But some organised voluntary
ban on listening to ‘“enemy”
broadcasting stations with no cor-
respondence or asking for cards
etc. Invite radio mags to exclude
them from any publicity in re-
ports etc etc. The threat of having
their propaganda “blacked”
might have some effect?

But I'm sure supporters could
think up better ideas.

This is a free country and as
long as we act within the law
we have the right to protest. The
alternative, with the present set-
up, is the decline of world wide
amateur activity. Maybe what I
advocate may be futile—but at
least lets put up some sort of
fight. This stiff upper lip stance
gets me down.

Admittedly we, the British, can
make little impact alone—but if
someone more eloquent than I
were to take it up I'm sure there
would be a response in the free
world.

Oh for an amateur Winston
Churchijll.—Hector Cole, G30HK
(Workington).

A

I have been reading Practical
Wireless for many years, and
would like to thank you for a
very informative, interesting
magazine. However, I feel at this
stage I must put forward a strong
criticism. Your magazine is get-
ting far too advanced for the
“average enthusiast”. Your latest
project the Video Writer would
also come into this category of
project. Instead of producing pro-
jects that cost £150+, and a

_ laboratory of test equipment to
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complete, could we not start see-
ing articles that are a little easier
and cheaper to “attempt”. This
is how PW used to be, so couldn’t
we start seeing this again?

In addition, in this country we
readily take for granted the easy
availability of Denco coils, which
are used extensively in your radio
projects. However, in certain

- places abroad these are not avail-

able. Therefore, could we see in
future projects the value of induc-
tances, and perhaps details of
winding our own coils.—A. E.
Skipper (Brighton).

No to CB

Who wants a citizens’ band in
this country? The general public,
or is there just commercial pres-
sure? Personally, we can see no
real need for one to be intro-
duced into this country with its
excellent telecommunications net-
work. In America the original
purpose of the CB was to provide
reasonable communications be-
tween isolated communities and
to enable aid to be summoned, for
example, by motorists stranded on
interstate highways etc. Misuse
is, however, widespread in the
US and licence conditions have
been neither respected nor effi-
ciently enforced.

We feel that in the editorial
(July ’76) some valid points were
made, but the following require
further thought. The most impor-
tant point is that of frequency
allocation. In the UK 27MHz is
extensively used for radio control
as well as other important ser-
vices but, with the availability of
cheap Japanese equipment, com-
mercial pressure will be applied
to take over this band. Interfer-
ence would also be a problem.
Even some skilled radio amateurs
cause interference but what
800,000 (to use the quoted figures)
unskilled CB users would do in
Britain, and the problems they
would cause to the GPO, would
be horrific. We agree with the
comments that overcrowding
would result if the CB were to
be introduced but there is no
solution to this problem as the
BF spectrum is practically fully
occupied from about 15kHz to
about 450MHz.

From the minutes of the coun-
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* cil meeting of the Radio Society

of Great Britain on 23rd March
(ref. Radio Communications, June
*76) it would appear that they are
not in favour of the introduction
of a CB and also that the answer
to the citizens’ band problem does
not lie in their hands.

We feel that if a citizens’ band
were to be introduced, retailers
should be required to hold a
licence and perhaps register all
sales. This would, of course, also
apply to amateur equipment. CB
operators would be required to
hold a different licence entailing
the passing of an examination on
the licence conditions.

If commercial pressure by re-
tailers and manufacturers is left
unopposed then a citizens’ band
will undoubtedly be forced upon
us. We think that further views
need to be expressed on this sub-
ject, including official comment,
but anyone interested in com-
munication should either use the
facilities provided by the GPO
more often, or preferably obtain
an amateur transmitting licence
from the Home Office. The RSGB
and local radio clubs will be most
willing to help anyone in gain-
ing such a licence.—Nick Moyes,
GS8KMJ. C. Evans, G4EYA. M.
Grovewood, G4DCD. F. Emery,
G3ZMF. L. Howell, G4DMA/
PA9AQL. R. Westlake, SWL. A,
Short, G4EHL. P. J. Lee, G8JGJ.
S. Tompsett, SWL. G. Tompsett.
M. Brosnan, G4BRO. P. Brosnan,

' G4DRO. P. Pique, GSKDQ.

I am writing to say that I have
just successfully completed the
construction of the General cover-
age receiver described in PW Feb
& Mar 1976.

I have never tackled a project
from PW before, although I have’
had some electronics education. I
was absolutely amazed at the
success I had. Coa

T would therefore like to thank
Mr F. G. Rayer for the article on
the receiver and Watford Elec-
tronics, one of your advertisers
for the prompt and accurate mail
order service, through which most
of my components were obtained.

I would also like to thank you
for publishing the article—P. M.
Ripley (Ilkley)
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PART 3

Parts 1 and 2 of the series dealt with the !
_general theory- behind the Video-Whriter .
and the power supply unit construction? *_~

Part 2 covers the Sync Pulse board,
both the detail of its ‘construction and
the investigation of the various dividing
arid combining circuits required..to pro-
vide a suitahle system. o

SYNC PULSE BOARD

The first printed circuit board te construct contains
the sync pulse generator, the circuit of which is given
in Figs 7, 8 and 9. Before starting assembly note
that throughout this project you must take special
care to DOUBLE CHECK the orientation of each
integrated circuit on the boards. They vary in orienta-
tion to aid the printed layout’s interconnections.

If double sides printed circuit boards are used it
is necessary to make connections from one side to
the other by means of “soldered stakes”. These are
simply short lengths of tinned copper wire which are
put through the “Stake Through” holes and soldered
into position on either side. It is probably easiest to
insert and solder all the DIL sockets first and then
proceed to the staking~ through operation. The
sockets will provide a useful “stand-off” from your
work bench when it comes to inserting the short
lengths of tinned copper wire. Lead-ins and lead-outs
from each board are via printed board pins; these
allow inter board wiring to be completed from the
“Top side” only when all the boards are firmly fixed
to the main aluminium chassis.

MASTER OSCILLATOR

The heart of the system is the Master Oscillator
set to operate at 4MHz. An LC oscillator was chosen
for simplicity and stability. During the early stages
of the project’s design, experiments were made to
phase lock this oscillator to the mains (to provide a
synchronous 50Hz field frequency) but the extra com-
plexity was not justified in the final instance. The
circuit for the oscillator is shown in Fig. 7. Although,
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in principle, any general purpose npn silicon tran-
sistor will do for Trl it is recommended that a
branded device be used to ensure that it has a
sufficiently high gain to oscillate with no difficulties.
Coarse adjustment of frequency is by C2 but final
trimming is best carried out by means of the slug
inside the coil.

Apart from the modulation level of the r.f. modu-
lator, this is the only portion of the circuit that needs
setting up to get the time bases operating within
the specified limits and is checked by viewing the
final display on the television screen.

PULSE SHAPER

The sinusoidal output from the oscillator is squared
and “Normallised” to TTL drive requirements by
means of a Schmitt Trigger (IC1) which is shown on
Fig. 8. The triple cascade of triggers is not really
necessary and is inherited from some of the early
design work when it was thought possible that an
inverted clock and slightly delayed signals might be
required. As it turned out neither of these provisions
were needed but there was no economy to be effected
by changing the layout with hindsight.

Fig. 7. The schematic diagram of the 4MHz oscillator section
of the board. See the text for selection of Tr1.

+5v

4MHz 10 pin13
1

T
B8C108

C2 =
310pF;l1

w261

0 OV
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DURATION OF PULSES

Each cycle of the master oscillator lasts for 250nS
and describes a picture point. The line period of a

) ] y 1 television raster is 64xS (from start of line sync to
Fig. 8. The block diagram of the Principle Waveform Generator

which provides the Interlaced Sync Pulses ready for combining the end Of. the lme). and thl§ can conveniently be
into the final sync train. The power rail connections to ali the broken up into 256 picture points. . .
ICs on this board are shown as a separate section to avoid IC2 and IC3 torm a simple “‘Divide by 256" chain

confusion on the main interconnection drawing. which, when driven by the master oscillator, will

complete a cycle of counting in a time exactly
synchronous with the line period. They produce 8
binary outputs which can be decoded to designate
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any 250nS picture point period within a line. This
is very convenient because it means the decoded out-
puts can be uséd to generate line sync pulses and the
equalisation and broad pulses required for the field
sync train in their correct time positions.

Because we are operating in integral factors of
250nS we cannot expect to be exactly on target when
it comes to meeting a “Broadcast Standard” of sync
pulses but if you compare the figures in the follow-
ing table, which shows the broadcast specification
(with tolerances) against what we obtain, you will
see that in all instances we are within the permitted
tolerances:

Broadcast PW Video

Standard Writer
Line sync duration 47 +0-1uS 4-T5uS
Equalisation pulse duration 2-35+0-1uS 2-25uS
Broad pulse duration 47 +0-1uS 4-75uS

DECODING

Fig 8 shows how the decoding of the signals from
IC1 and IC2 was effected. The Line Sync starts when
all outputs of the divider rise to “1” and remains
high for the complete duration of 19 picture points.
This is repeated every time the counter goes through
a complete cycle.

from Fig.8

Principle
wavetorms ﬁ

The same principle is used to generate the equal-
isation and broad pulses. There is a small difference.
however. Whereas the line sync occurs only once
during a line scan the equalisation and broad pulses
occur TWICE during the lines which occur in the
field sync period. This is easily taken account of by
ignoring the Q8 output of the divider in the gates
made from IC14, 15 and 18.

ICs 4, 5, 6 and 7 provide a “Divide by 625"
counter which takes, as its input, the signal emanat-
ing from Q7 (twice line frequency). The line counter
will thus do a complete cycle of binary counting in
the time it takes the picture peint counter to generate
3121,lines. Obviously it is not possible to produce
“Half a line sync pulse” and the meaning of the
“1,” is that the line sync pulses are staggered by half
a line, relative to the field sync train, every other
field. It is this that emables us to have “Interlaced
Scanning”.

SYNC PULSE TRAIN

The broadcast standard Field Sync pulse is rather
complicated. The word “Pulse” is really a misnomer
because it is made up of a train of pulses.

)

Combined
sync output

1C13b
SN7400

“Fig. 9. The block schematic of the ICs required lo combine the various individial outpuls
from Fig. 8. The power rail connections are shown in Fig. 8

In practice it is undesirable to rely on gating to
produce this decoded signal because there are propa-
gation delays within the counter and these would give
rise to “glitches”. Glitches are very short spurious
pulses which, although almost insignificant for most
applications, could, unless suppressed, produce white
spots on the screen. We therefore use IC16 to detect
the start of the line sync pulse and use the output
of the gate to set a latch made from ICl1c and IC11d.
The end of the line sync occurs when Q1=0, Q2=1,
Q3=0, Q4=0, Q5=1, Q6=0, Q7=0 and Q8=0. This
condition is detected by IC17 and the output of this
is used to reset the latch (IC1lc and d). The output
of the latch (waveform A or A depending on which
of the outputs is taken) is thus a clean unique pulse
of line sync pulse duration. See Fig. 10.

510

Reference to Figs 10 and 11 shows the complexity
of this train together with the decoding required to
produce it. Fig 11 shows the Field Sync DATUM as
a line time coincident with the leading edge of wave-
form B and the trailing edge of waveform C. It is
necessary to precede the Field Sync Datum by five
narrow negative going pulses (equalisation pulses) at
twice the line frequency. The Datum is immedately
followed by five Broad negative going pulses at twice
line frequency and these are followed by a furthe:
five equalisation pulses.

After the last equalisation pulse the line sync
pulses are started either 324S (half a line period) or
644S (a full line period) later. This half line period
displacement between the EVEN and ODD fields
generates the interlace we have mentioned.
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Fig. 13. The bomponent side of the board, showing position.and

orientation of the ICs and Transistors.
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IMPORTANT CONSTRUCTIONAL NOTE

To prevent erratic logic conditions arising
from current spiking—caused by the very high
switching speeds of TTL and the heavy cur-
rent drawn by its output during switching
operations—it is usual to incorporate small
value capacitors across the power rails. When
the prototype was originally designed it was
felt that these capacitors could be soldered
across the power supply leads on the top of
each board. As it turned out, there were no
problems with spurious pulses hence the illus-
trations of the boards do not show the capaci-
tors. If. after construction, there is any indica-
tion of erratic operation the constructor should
connect four 0-22uF capacitors between the
4+-5V and OV rails at convenient positions on
each board. These can be soldered directly to
the topside printed wiring—if double sided
boards are used. They should be distributed
so that the de-coupling effect of each will affect
as many of the IC packages as possible. There
are no rules for this but, equally, there are
unlikely to be any problems if the recom-
mended layout is adopted.

* components list

Sync Generator Board

Resistors
R1 1kQ2 10% +W.
R2 470k 10% iW.

Capacitors
C1 1,000pF Polystyrene
C2 10 to 80pF, compression trimmer type MT31A

Semiconductors
Tr1  BC108
IC1  SN7414
1IC2 SN7493
IC3  SN7493
1IC4 SN7430
IC5 SNT7490
IC6 SN7490
ICT SN7490
1IC8 SN7404
IC9 SN7404
1C10 SNT7400
IC11  SN7400
1C12 SN7420
1C13 SN7400
1IC14 SN7430
1C15 SN7430
1C16 SN7430
1IC17 SN7430
IC18 SN7430
IC19 SN7420

Coils
t;}Denco Acerial, type 3T (blue)

Miscellaneous
PCB, Readers pcb service. 19 off DIL sockets
(14 pin). Board pins.
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we have ‘already generated continuous running
line sync, equalisation and broad pulses. It only
remains to select the right number of the correct
type of pulse at the right times and this is where the
gating associated with the line counter in Fig. 8
comes in. IC12a produces a single pulse of length
equal to 5 cycles of waveforin C (Broad pulses), see
Fig. 11. We call this Waveform D and it will be used
to gate out the five broad pulses when we generate
the complex sync train. It is available in either posi-
tive going form (Output of IC11b) or in negative
going form D at ICl12a.

The second gate (IC12b) generates two pulses,
having time durations equal to 5 full cycles of Wave-
form B (Equalisation pulses) exactly, preceding and
following the pulse of Waveform D. This signal is
used to gate out the two sets of 5 equalisation pulses
into the final complex train. We call this signal
Waveform E and it is available at the output of
IClla or in inverted form at IC12b.

It now remains to combine all our signals to pro-
duce a combined sync pulse train. This is done by the
circuitry of Fig. 9. You can follow this through by
referring to the waveforms of Fig. 11. First, we AND
waveforms D and C to give F. This is carried out
by IC13d. Next we AND E with B in IC13c to give
waveform G. The two new signals (F and G) are
ORED together in IC13a to give H which is inverted
by IC13b to give J. Waveforms D, E and A are ORED
together in IC19a to produce an inverted line sync
train with a gap in it where the field sync train will
be inserted (shown as Waveform K). Finally Wave-
forms J and K are NANDED in IC19b to give the
final sync train (Waveform L). This, of course, will
have two possible forms depending on whether one is
considering an ODD or an EVEN field.

CONSTRUCTION

Figs. 12. and 13. give the board patterns and the
component layout for the sync board and, as you
will see from the component side drawing, the board
is double-sided. For those wishing to etch their own
boards it is strongly recommended that two or three
holes are selected and drilled before tracing is
started. These holes will act as registers and assist
the alignment of the two patterns. Whether the con-
structor buys or makes the board it will alinost
certainly be the item easiest to damage. Usually
overheating is the culprit, so be warned!

Problems can arise in the staking operation and,
in the authors experience, if the board fails to
function then poor soldering (or even no soldering)
of the stakes is the most likely cause, so check these
first.

The second potential problem area lies in the
actual insertion of the integrated circuits into their
sockets. It has been arranged that IC8 to IC19
inclusive all face the same way whilst IC2 to IC7
all face the opposite way, so orientation should be
easy. However, the ICs are normally supplied with
the pins slightly splayed and it is very easy to fold
a pin under the device during insertion and, because
of the pin shape, these folded pins are difficult to see
at a later date.

Our November issue will continue the details of the
individual boards for this project, particularly the
Address Board, covering the counters, registers and
the comparators.
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20x 20 Watt STEREQ AMPLIFIER

Superb Viscount IV unit in teak-finished cabinet. Black fascia with aluminium
rotary controls and pushbuttons, red mains indicator and stezeo jack socket.
Function switch for mic, magnetic and crystal pick-ups, tape. tuner, and

auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets,

plus fuse. 20+ 20 watts rms, 40+ 40 watts peak.
0 o ;

SYSTEM 1B

For only £80, you get the 20+20 watt

Viscount IV amplifier; a pair of our 12-watt-

R;'nps ggo Typ% Ilbkmatcheld speakers; a BSR
type deck complete

with magnetic cartridge £8000

de luxe plinth and cover. +p&p. 8650

£zs90

+ p&p £210

SYSTEM 2
Comprising our 20+ 20 watt Viscount IV
amplifier; a pair of our large Duo Type Ill
matching speakers which handie 20 watts
rms each; and @ BSR MP 60 type deck with
magnetic cartrieige,

de luxe plinth and cover.
Carriage surcharge to Scotland: System 1b £2.50, System 2 £5

£g200

+p&p €760

teak veneer, 12 watts rms, 24 watts peak 0 type, complete
18%x13% 27;/;5559”’”' with magnetic cartndge diamond
234 ER AR stvlus, and de luxe plinth and cover.

Duo i, 20 watts £2 00 & ;, e

ms, 40 watts peak,
+p&p L350

27"x13"x11%"

£48:/
£7.50
TEREO CASSETTE DECK KIT DELUXE ACCESSORY

SPEAKERS Twomodels_ Duo ”bl TURNTABLE Popular BSR MP

PER PAIR

. AMPLIFIER KIT}®

Specially designed by RT-VC for the
4 experience constructor, this kit comes
¢ complete in every detail. Same facilities
as Viscount IV ampljfier. Chassis is
ready punched, drilled and formed.
Cabinet is finished in teak veneer.
Black fascii and easy-to-handie
aluminium kncbs.
Output 30+ 30 watts £2900
ms, 60+ 60 peak. +p&p£210

DIY STERED

Again, this kit is specially designed KIT

for the experienced constructor — for
mounting into his own cabinet.
Features include solenoid-assisted
AUTO-STQP, 3-digit counter,
record/replay PC board, mains
transformer and input and output

controls. AC BIAS,
AND ERASE. £3250
+ p& p.E1S0

TURNTABLES BY BSR § STEREQ ANIPLIFIE ._

Big value from RT-VC! Two units COMPLETE

Comprises of a matched pair of
dynamic mics. and two replace-
ment slider level controls.

P & P FREE WHEN PURCHASED
TOGETHER WITHBELOW ITEM

£3.95 +p & p £1.00

SYSTEM ‘e

COMPLETE WITH SPEAKERS

Here's real value in DIY! Comprises ready-built
amplifier module, 3-speed Garrard auto-return
deck, and teak-veneer simulate

cabinets with clear plastic top. £2695
Easily built by hobbyists. +D&P.E40S

DISCO EQUIPMENT

35-WATT DISGO AMP

Here's the mono unit you need to
start off with. Gives you a good
solid 35 watts ms, 70 watts peak
output. Big features include two
disc inputs, both for ceramic
cartridges, tape input and

WITH PLINTHS. First, the popufar MP 60 type
semi-professional deck. £] 750 + P& £250

Second, the lower-cost C141 automatic unit, fitted

ith a stereo ceramic cartridge. +php
e ? “ £1195 %

Both units have plinths finished in superb teak

veneer. Either way, you're on to a bargain from RT-VC.

Build up a 4-watts
ms per channel G . s N
stereg amplifier &0’ it :

with Unisound MK2
£495 |

modules. For only £9.95
+p&p

you get pre-amp, power amp, and all the conlrol
low distortion. For the experienced constructor only £1.55

-

4

PORTABLE DISCO CONSOLE
with built-in pre-amplifiers
Here's the big-value portable disco
console from RT-VC! ft features a pair

of BSR MP 60 type auto-return,
single-play professional series record
decks. Plus all the cantrols and features you
need to give fabulous disco
performances. Simply £5 00
connects into your existing + P& - £6.50
slave or external amglifier.

microphone input. Level mixing
controls fitted with integral
push-pull switches. Independent
bass and treble

controls and £2750
master volume. +p&p 150

100-WATT DISCO AMP
All the big features as on the
70-watt disco amplifier, but with a

massive 100 vlv(atts ms,
200 watls peal £ 500
] fg £4.00

oulput power.
Not illustrated

ELECTROLYTIC CAPACITORS
AT BARGAIN PRICES

all brand new from reputable inter-
natignal manufacturers.

PACK 1 Contalning 30 mixed Elec-
trolytics, valves from 4-7 mid to 47 mid.
MInimum 16V working. 55p + 20p p&p.
PACK 2 Containing 17 mixed Electro-
fytic valves from 100 mfd to 2200 mfd.
Minimum 16V worklng Majorlty 40V
working. 75p + 20p pé&|
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T0-WATT DISCO AMP notilustrated
Britliantly styled for easy disco performance!
Sloping fascia, so that you can use the controls
without fuss or bother. Brushed aluminium
fascia and rotary controls. Five smooth-acting,
vertically mounted slide controls — master
volume, tape level, m«c level, deck level, PLUS
INTER-DECK FADER tor perfect graduated
change from record deck No. 1 to No. 2, or
\r/]tce-versad Preublafde Ivag] control (PFL) lets YOU
ear next disc before fading it in.
VU meter monitors oLtput level.70 £4900
walts rms, 140 watts peak output. + p& p. £300

ALL PRIGES INC.VAT

AT CURRENT RATES

All #ems subject to availability.
Price correct at 1/8/76 and
sulyject to change without notice.

For further l‘mf’m'mahon please send
stamped addressed envelope

panel parts. Features include IC power chips for

EASY-TO-BUILD, WITH ENCLOSURE s D’Y‘

Specially designed by RT-VC for cost-conscious PEAK[

hi-fi enthusiasts, these kits incorporate two R Klrs

teak-simulate enclosures, two EMI 13” x 8"

(approx.) woofers, two 3'/4" (approx.) tweeters and

a pair of matching cross%vefs. Easily cons[rucltﬁd.

using a few basic tools. Supplied cemplete with

an easy-to-follow circuit diagram, and crossover COMPACT’

components. Input 15 watts rms, 30 watts peak,  FOR TOP VALUE

each unit. Cabinel size  SAEBO * PE0 1 ow about this for incredible

20X 11X 34" (approx). ;p% £5-50_d bookshelf value from RT-VC! A
Ch NT pair of high efficiency units for

15-WATT KIT NERAERR A only ££750 — just what you

IN CHASSIS FORM D BE need for low-power amplifiers.

These infinite baffle enclosures
When you are looking for a good speaker, come to you ready mitred and
why not build your own from this kit. It's professionally finished. Each

the unit which we supply with the above cabinet measures 12" x ¢ x &'
enclosures. Size 13" x 8" (approx.) EMI (approx.) deep, and is finished in
woofer, 3'/+" (approx.) tweeter, and

simulated teak. Complete with twa
matching crossover. +p&p | 8 (approx.) speakers
Power handling capacity 5750 £750

for max. power
15 watts rms, 30 walts peak. PER SET handiing of 7 watts.

20-WATT HI-FI KIT IN CHASSIS FORM
For exira power, choose this super RT-VC kit! EMI 13" x 8" (approx.) triple-
laminate-coned woofer with massive 5" (approx.) magnet, plus 5” (approx.)
mid-range unit with concentric 2" parasitic tweeter and 2*/«” (approx.) magnet.
Complete with circuit diagram and crossover components. £‘|050 b s £

p&p €170
per pair

T
R||TrV||IC| =%
)

Minimum order on
21C HIGH STREET, ACTON, LONDON W3 6NG Access and
323 EDGWARE ROAD, LONDON w2 Barclaycards £15
Personal Shoppers EDGWARE ROAD: 9 a.m.—530p.m,
Half day Thurs. DO NOT SEND CARD
ACTON: 9.30a.m.—5p.m. Closed all day Wed Just write your order giving

your credit card number

Si$



J. BIRKETT

Radio Component Suppliers
25 The Strait, Lincoin, LN2 1JF

EQUIPMENT @ 75p, CONSTRUCTING SIMPLE SHORT WAVE
TRANSISTOR RECEIVERS @ 60p, Post & Packing 0p.

1000uf 40v.w. ELECTROLYTICS size |4 x § at 3 for 35p.
PLASTIC TRIACS 400 PIV 6 Amp @ 60p, DIACS @ 25p.

POWER TRANSISTORS MP 8112 NPN, MP 8512 PNP Both @

$T4A’CK;°OL! ROCKER SWITCHES 5 Amp 240 Volt @ I5p each
or 4 for 50p.
TV SEMICONDUCTORS R2008 @ 50p, R2010 @ 80p, AY 102

@ 40p.

50 ASSORTED BRANDED TRANSISTORS some with House
Numbers with data for 95p

SILICON SOLAR CELLS ‘5 Volt 5mA @ 35p, *5 Volt 50mA @ 50p.
*5 Volt 100mA @ 60p, -5 Volt 200mA @ £1, -5 Volt S00mA @ £2-20,
TAG ENDED ELECTROLYTICS 3300uf 64v.w. @ 50p, 4700uf

Please add 20p post and packing on U.K. orders under £2.

SPECIAL

Telephone: 20767
NEW BOOKS OUT CONSTRUCTING PRACTICAL TEST

PLASTIC S.C.R’s 50 PIV 6 Amp @ I5p, 400 PIV 6 Amp @ 40p- . i
GERMANIUM TRANSISTORS AC 141K, AC 142K, AC I53K, We are adding a further 800 new items
AC 176K, AC 187K, AC 188K. All at 20p each. '

ws9sson*rzn WIRE WOUND RESISTORS | to 10 Watts to our stock list of components. Watch
@ 57p. . .

{50 MULLARD POLYESTER CAPACITORS Assorted with for our advertisement in next month’s
chart @ 57p. q . ]

VHF DUAL GATE MOS FET'’s LIKE 40673 @ 33p, 4 for £1-10. issue! Better still, write NOW for our

NEW 1976 Catalogue. It shows our com-

1Sp each,

MULLARD 455 KHz CRYSTAL FILTERS @ 55p each. :

TOKO 19 To 38 KHz STEREO FILTERS @ £1-25. plete range of Electronic Components,
TEXAS | Watt AUDIO AMPLIFIER 1.C. SN 76001 @ 55p. . ] ] L)
50 AC 128 TRANSISTORS Branded But Untested @ 57p. Semiconductors, Audio Modules, Hi-Fi
FM 1.C’s Like TAA 570 Untested with data S for 57p. . . .
rugmc VARACTOR DIODES Untested 200 To 300pf at 6 Accessories, etc., in fact, everything for
or . . .

VHF NPN TRANSISTORS TYPE BF 224 ac 6 for 57p. the electronic enthusiast. AND all at un-
20 ITT BRANDED 250mW ZENERS Assorted for 75p. . .

50 :ssom'en TRANSISTOR ELECTROLYTIC CAPACITORS beatable bargain prices! Order your copy
@ STp.

20 STC ASSORTED BRANDED 750 mA DIODES @ 50p. NOW, only 50p+15p postage.

BI-PAK

S b ne absoRTED DISCS 3-3pf to -0luf for 57p. P.O. BOX 6, WARE, HERTS

PRECISION PETITE LTD.

119A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01-977 0378
Now with the

e NEW MK. Il DRILL *

10,000 r.p.m., 120 cmg.
“MORE
POWER-—
MORE
TORQUE”

12v. - 14v, DC
DRILL ONLY £8-79
(P.P. 35p)

STAND £4-40
(P.P. 35p)
Incl. VAT

(Together 50p P.P.)

SAE for illustrated
leaflet and order form

SOUTHERN VALVE COMPANY

P.O. Box 144, Barnet, Herts. Tel: 01-440 8641

Quallity Valves—90 day guarantee. ALL NEW &
BOXED VALVES (Incl. tax)=—many makes.

AZ81 6bp | PCCSs  44p | PY500
DYsé/7 86p | PCCss  62p | PYsooAf £
DY802 4fp | PCC8S  50p | UBF89

EBo1  18p | PCC1e9 &3p | UCCss  48p
ECC81 35p | PCPS0  40p | UCH42 78p
ECC82 35p PCF82 50p UCHS1 4%
ECC83 34p | PCFaé  58p | UCLS2  4fp

10p 200 95y

ECC86 PCF200 UCL83  88p
ECC88  48p | PCF801 so; UF4l 88p
ECH42 72 | PCF802 5bp | UF89 48p
ECHS1  80p | PCFSes £1-25 | UL4l 7%p
ECHS3 820 | pcreos UL84 ap
ECH84 5% | pGpaos #1218 | UYS5 389
ECL80 829 | pcH200 77p | U2D s
ECL82 47 PCL82 s a5p

26
ECL&S 88 | poras  S0p Ut 709

EC;
EF80 6BW7 68
PCL85 p
EF 87 mmﬁ} ogp | eF23 70p
Bres o8 8 s T o
Frgs o | BCueoo s | op, g
EFls¢ 4875 | EDS00 8285 | o1 80
EHO0 p | PFL200  73p | 9p4 85p
A
ELsl  58p 500 | soc15 78
p | FLSIA  Bo | goc17 8
ELS0/1  47p | PLS2 88p 8
EM84 :;; Pm ::; S0F5 78p
L500 97
EY86/7 68: PI504 75 801;1.2 “:
EZ80 35p L508° 83p | 30L1s  78p
EZ81 30p | PLS0S £1-8 30117 78p
aysol  80p | PL519 #280 | 3oP12 75p
el a5y 02 8200 | 30P19 7
] 83p 3 S0PL1  #1-8

49p | PY 41p
PCC84 40p PY801 41y 30P4MR 90p

We ofter return of post service. Post free over
£10-00, Postage: 1st valve 9p, extra vaives ép,
Max. 55p. Most types avaliable, send sae for //sts.
Discount Prices. All prices subject to ailteration
without notl ue to market fluctuations etc.
Trade: entative cails certain areas.
Telephone enquiries welcomed, sae with en-
quiries PLEASEl. C.W.0. ONLY. No C.0.D.
E i d. VAT on

Xpo q
request. Mall order only.
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HE SPY

Isn’t it funny how one thing leads
to another. A Ginsberg ago [ talked
about the use of a special fusing
mechanism in artillery shells which
allowed the shell to be fused while
actually in flight and on its way to the
target. | mentioned this to a colleague
recently who immediately retorted,
"That's nothing, they're putting
miniature television cameras in artil-
lery shells now'". And so they are.
When | checked | found that the
American Military is, at this very
moment, reported to be testing just
such a system at the Yuma testing
grounds in the heart of Arizona.

The basic idea is quite simple,
though doubtless more difficult in
practice. A minute television camera
and its electonics (to transmit the
picture back to base) is located inside
a 155mm shell. The shell is then fired
over enemy lines and at the best
moment in its trajectory, the tv camera
is released and allowed to float down
on its own little parachute. All the
time it's floating it is sending back
vital real-time pictures of all enemy
activities; troop movements, pos-
itions, tanks etc.

One of the major difficulties in
making the system work was the
tremendous acceleration of the pro-
jectile and its effect on the glass
vidicon camera tube. Unfortunately,

the acceleration of the shell when
fired results in a force of some 15,000g
which does truly terrible things to the
glass vidicon—like smashing it into
a million pieces!

The solution was to use a CCD
(charge-coupled device) chip as the
camera sensor and this is proving
successiul. | learn also that a small
self-destruct mechanism is being
buiit in so that the devices will not
fallinto enemy hands. Apparently, not
only does Whiteman speak with
forked tongue, him also watch from
skies with floating eyeball!

HER—TZ SPY

X-ray photographs of various parts
of the body have become common-
place in the medical field. Scanning
the body with other types of radiation
is a newer science. One such method
is called Ultrasonic Scanning al-
though the frequencies involved have

OTLIN

Lownd v

improvements and one wonders if
'ultrasonic’ is really a true descrip-
tion. .

One of the latest to come to your
scribe’'s notice is the use of ultra-
sonic scanning to watch for potential
stroke victims. Hardening of the
arteries is a common culpritand, until
recently, a painful and (according to
some medics) risky meth od of watch-

1 ing for these symptoms was by
injecting a special dye into the body
so that X-rays could “see’ where the
dye collected etc. thus showing
passible areas for concern.

The new uitrasonic approach is to
wrap a little bag of water around the
patient’'s neck. Of course, there is
more in the bag than water—two tiny
transducers to be exact. Each trans-
ducer has its own ‘lens’ which scans
an artery at about 15 frames per
second. One of the transducers gives
a picture of the artery and surround-
ing organs, while the other gives a
doppler velocity graph which watches
blood flow. By superimposing this
second transducer’s information over
the picture obtained by the first
transducer, it can be seen immedi-
ately whether the biood is flowing
faster in one place compared to
another (thereby showing a possible
blockage building up) or any irregu-
larity in blood flow.

The scanning transducer operates
at 10M&z which is much higher than
previous ultrasonic systems | have
heard of (2MHz is far more common).
The second transducer operates at
5MHz. The higher the frequency the
less the penetration but, luckily, the
arteries are fairly close to the surface
of the skin. Also, the higher the
frequency the better the resolution—
about half a millimetre in this system.
Perhaps those body scanners in
Startrek are not so far fetched after
all.

NOW YOU SEE IT

How fast is “fast”? It all depends
aon what you are using as a base or
standard against which to judge or
measure. Offered as food for thought;
have a ponder about the mode-
locked laser which is shining happily
away at a London College. The laser
medium is rhodamine dye in a water
solution and the power (peak) inside
its cavity is around 300W. Where does

the'fast' bit come in? Well, this laser
emits pulses which occupy only one
third of a picosecond. Now consider
that a picosecond is one millionth
of one millionth of a second—and
we're talking about a third of that!

Oh yes, the team working on the
laser think that they can get this
down to one tenth of one millionth of
one millionth of a second. Good
gracious Holmes!

NOW YOU DON'T

In an earlier Hotlines | made
reference to an infra red audio
system. | hear that Philips GmBH
(a German subsidiary of the Dutch
giant Philips) is marketing just such
an IR system which may be simply
plugged into any tv receiver, with
accent on the word *any". [t can, of
course, also be used with other types
of audio and hi fi equipment. The IR
transmitter is located in the plug-in
unit. The user has a small receiver
which can be clipped to a pocket or
worn round the neck. A tiny headset
is connected to the receiver to
complete the system. Perhaps some-
one will bring out an infra red system
which modulates an electric fire bar.
In Winter one could keep warm as
well as listening to favourite records.
Cooler moments would find one
playing a Mozart minuet while in
colder weather Bach's Fugues and
Toccattas would give greater modu-
lation peaks and thus greater warmth.

SUN SPOT

Interest in utilising solar energy
continues to rise as the world eyes
conflicting but no the iess alarming
reports about energy shortages of
the future. | hear that a company has
been formed called Japan Solar
Energy. It is located in Japan but the
interesting thing is that it is formed
by three Japanese companias and
two American companies. The first
product is understood to be the
fabrication of silicon ribbon which
will be used to make solar batteries.
Cor, stripe a light.

'

” crept up and up due to technical
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continued from page 496

as in Figs. 4 and 5. If S1/S2 is omitted for the
reason mentioned, VR1 may include the on/off
switch. The layout places the RF stage under the
chassis, with the mixer and oscillator above.

+9v

Sk
Wass output —

_Fig. 5. Topside drawing of the chassis, showing relative positioning of
the Osc/mixer board to the tuning capacitor. Notice the method of
fixing the trimmer capacitors to VC1/2,

Tuning

If S3/S4 is marked with the crystal frequendcies,
reception will be at a frequentcy which can be found
by adding receiver dial and crystal frequencies, or
subtracting the dial frequency from the crystal
frequency. The wanted band is selected by tuning
VC1/2 to peak up signals at the required frequency.
As the second channel is 7MHz away from wanted
signals (receiver tuned to 3-5MHz), second channel
interference is virtually absent. (This is far from the
case with receivers having a low IF such as 470kHz,
where interfering signals 940kHz away from wanted
frequencies may come through strongly on the HF
bands). TC1 and TC2 will be at very near minimum,
while the cores of L2 and L4 are adjusted for suitable
coverage, and maximum signal strength with VC1/2
nearly closed.

& £ %

SATELLITE COMMUNICATIONS
September 1976

On page 398, in the section on IS0,
we have a paragraph beginning “ISD
calls are; .. In that paragraph we
say that the timing meter pulses can
be heard in the telephone, : g

2 ¢ The FPost Office have pointed out
* that although these pulses oeccur at
= the intervals stated they cannot be
' heard. Makes sense when you think:
-about it. ‘Who wants their conversa-
Hon interrupted every 1-T1 seconds?
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OPERATING THE EQUIPMENT

An arrangement can be made to switch the aerial
socket of the general coverage receiver from the
output of the 2m converter to the long-wire aerial
so that the GC receiver can be used directly on the
10m band to check the signals (if any) coming from

. the International Beacon Project stations situated

in Cyprus (5B4CY 28-180MHz), Mauritius (3B8MS
28-190MHz) and Germany (DLOIGI 28-195MHz).
The German beacon is usually very strong in the UK
when sporadic-E is present.

The VHF receiver, fed with the vertical dipole
and tuned to the R1 frequency (49-75MHz), will
serve as an early warning for sporadic-E, and when
the R1 sync. pulses are heard the receiver can then
be tuned through Band I television (41-67MHz) and
then through the 4m and 6m bands. Using the hori-
zontal dipole to feed the VHF receiver tune through
Band II and log the continental broadcast stations
which appear during a tropospheric opening. By
doing this, the operator can plot the extent and
direction of the prevailing disturbance.

When the barometer is reading above 30in and
rising, a tropospheric opening can be expected at
the time when the pressure begins to fall. The
author has found that before an opening begins,
French FM stations usually appear between 98-
100MHz and when it is in full swing the “DX” signals
are so strong, on the 2m band, that the direction
of the beam is not so critical as it is under normal
circumstances.

To detect VHF signals which are bouncing off an
aurora the beam must be directed toward the north
irrespective of the geographical location of the
transmitter, The auroral reflected signal will be
identified by its tone which sounds like someone
“keying a bath waste”. During the lifetime of an
aurora a lot of Tone-A signals should be heard at the
CW end of the 2m band, and it is worthwhile tuning
the VHF receiver through the broadcast bands to
see how many European commercial stations are
subjected to the auroral tone. All reports should go
to G2FKZ, ¢/o RSGB.

It is worth directing the beam toward the Sun
when sunspots are present and tuning the 2m
receiver just outside the band (say 143-9MHz) and
listening to the receiver background noise. If the
sun is “active” strong hissing and whooshing will
be heard, as the aerial collects the solar radio waves.
A further check can be made by turning the aerial
away from the Sun when the noise should stop.

Apart from the normal enjoyment one gets from
VHF listening, every enthusiast can make a contri-
bution to science by sending a report of his observa-
tions to the right place in our selection of journals.
Remember, every report that is published now is
providing posterity with a contemporary record of
the natural disturbances which affect the behaviour
of our VHF radio signals.

* The author has built and developed a private radio
observatory situated in Storrington, Sussex. He is a
Fellow of the Royal Astronomical Society and a
member of both the British Astronomical Association
and the Radio Society of Great Britain. He has pro-
grammed the work of his observatory to suit these
organisations and to further his own interest in the
science of radio.
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F.M. Tuner/ Echo

Stereo Chambers
Decoder Cartridge
§-Volt pe.
8-Transistor Varlable
Fantastic Delay

V‘nluel Varlable Echo
£12-90 Most versatile
Slzg 125 x Madel

85 x 45mm £37-50

3-watt Stereo g;;uf:;eo
Amplifiers 8 ohm

9 volt D.C. S-watt

8/16 ohms £2-95 palr

8-transistor

Aircraft Band Recelvers
Use with any radio.

Stereo £3-90

Speakers

8 ohms

£7-50 pair

1 Midi-meter. AC 0/1kv.

— Panel Meters DC 0/tkv,, 10ua/E00ma
431" x 33 Resistance 0/100Mohm
30ua 24 ranges
£3-60 | 100K.Q.P.V. £14-50

Maxi - meter. 100,000
0.P.V. AC 0/5, 10, 50.
250,1000V. DC 0/-5,2
10, 50, 250, 1000V,
0/10ul 25ua, - 5mu 5ma,
| 50ma, 500ma, 10amp AC
10 amps. Renlstnnce
0/5k, 50k, 5M, 50M. Tran-
sistors. NPN and PNP,
Db. —10db/+62db,
£24:30

Mini-meter, AC 0/1kv.
DC 0/1 v /100ma.

Reslslance OI150kohm
‘\V\ 11 ranges. £3-

Fo!olak Light Sensltive Spray£1 for Ferric Chioride for etching £0-40
-30

printed circuit making Fibreglass board S;sided sq. ft. £1-25
Developer for same £0-30 Fibreglass board D/slded sq. ft. £1-50

ALL PLUS 8% VAT

POSTAGE ALL ORDERS 50p. S.A.E. + 10p STAMP FOR FULL LISTS
G. F. MILWARD, 369 ALUM ROCK ROAD, B'HAM BS IDR. 021-327-233%

complete biGiITAL cLock KiTs
—___ TEAK CASES

prompt order
- N”“% despatch

NON-ALARM
£9.60
1 + VAT £0-78
ALARM
£11.95

+ VAT £0-98
including P & P

‘“DELTA"

GENUINE TEAK OR PERSPEX CASE i{

DELTA DATA: 4 RadiantRed §inch high LEDs. 12hr display with AM/PM

indication. Beautiful Burma Teak Case or Pretty Perspex In

White, Black, Blue, Red, Green. Power failure |s indicated

by ﬂashlna display,

Kits can be bouaht without case: Non Alarm £8-00 Alarm

£10-50 Inclusive.

Buy a working tested module and fit wour own case. Non

Alarm £8-50. Alarm £11-00. Or put it with our case parts @

£3-78 and save on complete clock pric3.

Complate Clock ready built. 2 yr gusrantee. Non Alarm
£14-00 Alarm £16-50,

Pulged tone, Tllt operated 10 minute ‘Snooze' period.

Single switch setling Optlonal extra reercury switch (45p)

allows Alarm reset by tilting clock. Digit brightness is

uutomatlcally controlled to suit lighting level.

¢ DIGIT: ‘‘Comet’ Non Alarm with 8 red 06 hign digits. Complete

kit £17-00 case style as Delta.

NOVUS CALCULATORS: 650: £5-40
850: £6:75

MODULES :
READY BUILT:

ALARM
FEATURES:

4510: £16-20
6030: £21:60

Send payment with order. SAE for complete range of clocks, calculators
and components.

PULSE ELECTRONICS LTD
DEPT. PW4, 202 SHEFFORD ROAD,
CLIFTON, SHEFFORD, BEDS.

Telephone Hitchin (0462) 814477
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Two
orld Leaders

The London Cartridge

“Ajoyindeed”

John Borwick. reviewing this unique cartridge recently in
The Gramwphone, said:

"We cansee that a basic design philosophy has beento
produce ano-trouble pick-up which can generate highly
musical sounds without aalling for intricate setting-up
procedures. .. listeningtorecords was ajoy indeed. . . string
tone, voices, brass. indeed every section of the orchestra
isreproduced withremarkable clarity . . . the Decca London
pick-up never tailed to delight during very extended listening

sessions, with aldand new records”

The Deram Cartridge

Inits 12 years of life. the Deram cartridge has now beenused
by hundreds of thousands of customers, beingstill regarded
as the outstanding ceramic cartridge. It gives afreedom
from high frequency distortion comparable tothe most
expensive gick-ups available.

The Deram cartridge can be iitted with either aspherical
or an elliptical stylus andisremarkable value for money.
Remember. too. that the initial cost of the cartridge is not
the whole story: the price ol a twinreplacementstylus
‘Double Pack’ is actually Jess now than it would have been
12 yearsago.
w

Recognise the Deram throughout the world by its unique
shape and superlative sound.

For fuil details write to:
a Special Products, Ingate Place
Queenstown Road, London SW8 3NT.
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A. Marshall (London) Ltd Dept: PW

¢ez"¢ MM 40/42 Cricklewood Broadway London NW23ET Tel: 01-4520161/2 Telex: 21492

, & 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133
& 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272- 654201/2
& 27 Rue Danton Issy Les Moulineaux Paris 92
Catalogue price 40p post paid
(30p to callers) Call in and see us 8-5.30 Mon-Fri 9-5.00 Sat
Our range covers over 7,000 items, The largest selection in Britain

TOP 200 IC’s TTL, CMOS & Linears ISN74153

CA3020A £1 -45 CD4049 56p NESSSV 48pISN7446 86p|SN74]54
CA3028A £1 -85 CD4050 56p/NES56 £1-30[SN7447 8Ip|SN74157

POPULAR SEMICONDUCTORS

2N696  28p | 2N3906 22p | AFI39  69p | BDI39 42p MPSA56 20p
2N697 16p | 2N4058 20p | AF239  T74p | BFIIS 36p [OC28 £2-00

CA3035 £1-35/CD4510 £l~54'NE560 €4-48[SN7448  85p|SN74160 %:%Z ﬁ: | %328‘3’. LS: l 22%;3 :‘5): SE:S ;g: |%§;§A 282
CA3046  73p/CD4511  JOpNES6S £ 30SN7450 16p|SN74161 2N708  21p | 2N4923 70p | ALIO2 £1-50 | BFIBO  36p  TIP3IA 62p
CA3048 £2 15(CD45t6 £1 54 SL414A £2-35/SN7451 16p{SN74162 IN9I6  43p | IN5245 299

CA3052 £1-62(CD4518 £1-38SL610C £2-35(SN7453 16p|SN74163

CA3089E £2-00/CD4520 £1-38/SL611C £2-35[5N7454  16p[SN74164 IN9I8 - 34p | INS294  35p

2N1302 37p | 2N5296 36p

®
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BCI1478 10p | BFI94  12p | TIP3SA £2-50
CA090Q£4 25 LMIOIAH TeSLel2C £1.355N7460  1epSN74les IN1306 450 | IN3458 26p | BCI49B 13p | BFI% ,,g‘ﬂné,\ €355
CA3130 ~  88p|LM30BN £1-17ISL620C €3 -505N7470  32p|SN74167 INI308 60p | 2N5459 29p | BCISTA I2p | BFI97  14p | TIPATA  70p
CD4000  20p|LM309K £1-80SL621C £3-50SN7472  26p|SN74174
CD400(  20p|LM380  ~ 9BpSL623C €5-755N7473  30p(SN74175

2N2 60p

2N2148£1 - 65
2N2218A 47p
2N2219A .;vlp

CD4002 20p|LM3BIANE2 07/SL640C =4 -00SN7474 30p(SN74176
CD4006 £1-16/LM702C 75p{SN7400 16p SN7475 40p|SN74180
CD4007 20p|LM709 SN7401 16p SN7476 36p|SN74181
CcD4o08 97p TO99 40pSN7402 16p |SN7480 45p(SN74190
CD4009 57p| 8DIL 40p SN7403 16p SN7481 £1-10|SN74191

CD4010  57p| I4DIL  40pSN7404 I18p (SN7482  67p|SN74192 7TX502 18p
CD40f1  20p|LM7I0 45p/SN7405 18p (SN7483  92p[SN74193 ,N.,M,g“ 7
CD4012  20p|LM723C  60p|SN7406 51p SN7484  85p(SN7419 I N4 i8p
CD4013  59p(LM741C $N7407 18p [SN7485 £1-25SN74197 I
CD4014 £1-01) TO99  3Bp[SN7408 I18p [SN7486  29p[SN74198 20410 55p | N5404
CD40I5 £1-01| 8DIL  38pSN7409 18p [SN7490  43p(SN74199 £2-04 N2907 2ip g 1N5408
CD4016  56p| I4DIL  40pSN7410 16p ISN7491  68plSN76003N£2-36 ENEYS AT AATID
CD4017 £101[LM747CN  78pSN7411 20p [SN7492  43p(SN76013NEI"50 IN3053  25p | 40895  83p Son | BAI02
CD4018 £1:-01(LM748 SN7412 25p [SN7493  43p/SN76023NEI-50 IN3084 ; BA145
CD4019  57p 8DIL  44pSN7413 40p [SN7494  74p/SN76033N£2-50 IN3085 730 BAISS
€D4020 €112 14DIL ~ 41p/SN7416 43p [SN7495  59p TAA263 €125 Wl IN339) 37p BBI03B

LM3900N 55p/SN7417 43p |SN7496  78p|TAA300 £2-67 :
CM7808P £1°3013N7420 16 [SN74100 €1-15TAAISOA €2 48 B Naits 5 ;;: HIRE
LM7812P £I-39/SN7423 26p [SN74107 TAAS50  40p
LM78ISP £1-39)SN7425 27p (SN74118 90p/TAA61IC £2-25
CD4025  20p|LM7824P £1-39SN7427 27p [SN74119 €1 80/TAA62] £2-15
CD4027  56p|MCI303L £1 445N7430 16p [SN74121  34piTAA661B £1:-32
CD4028  91p|MCI3I0P €1 SISNT4I2 27p (SN74122  dSp(TBAGAIE £2-50
MCI330P £1-35SN7437 35p [SN74123  40p|TBA6S| £1-80
CD4030 _ 57p[MCI35IP £1-87SN7438 35p SN74141  72p|TBA80O loop
CD4031 £2-26/MCI4553 £4-07 SN7440 16p |SN74145 74p|TBABI0O  98p
CD4037  97p|MCI466L £3 955N7441 76p 'SN74150 £1:20TBAB20  85p
CB4041  B3pIMCI469R €2 50SNT442 555 SNT4I5I  TIpiTBA920 £1-79

: 36
VIDEO-WRITER.PROJECT IN THIS ISSUE—WE CAN SUP- 8 >N3%04 21 | AFiIB BDI38 395 | MPaASe 200 | GRPI2 708
PLY MOST COMPONENTS AT DISCOUNTED KIT PRICES Prices correct at Sept., 1976, but all exclusive of VAT. P.&P. 30p
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Perhaps you have to be of my vintage to
know the phrase "a Double Feature”, but
up to a few years ago cinemas always ran a
main fiim and a suppiementary film. | was
reminded of it because with thelr new cata-
logue Home Radio Components are now
giving away a supplementary catalogue of
bargain lines.

It sounds a very practical and sensible
idea. After ail, most electronlc component
firms accumuiate surplus stocks of various
items, and rather than dispose of them, why
not offer them to customers at exceptionally
low prices? I'm told that this bargain list wilt
continue for several months and be up-
dated from time to time.

No constructor should be without the
Home Radio Components Cataiogue (it
contains 5,000 items clearly listed plus about
2,000 Hlustrations) but now you have a
double incentive for buylng one. In addition
8y the way, the price of to getting one of the finest component

the catalogue Is 80p plus  catalogues available, you also recelve a list
35p for postage and pack-

o T = o —m == s

Ploase wrtls your Name and Addre.s in biock capitals l

NAME oo ing. Why hesitate? Send Of bargains at unbellevably low prices. For
ADDRESS ... ... o,d‘i‘."".:.““é‘,",;" Postal  example, Gemini Mains  Transformers:

Ioo:':holr':vlth the coupon  normal price £11-48, bargain list price £5,
on the lett saving £6-48! This means that with a single
purchase from the bargain list you can save

The price of £1-25 applles only to customers  the price of your catalogue several times over!
In the UK and the BFPO Addresses.

J HoME RADIO (Components) LTD.. Dept. PW (ReonING

234.260 London Road, Milcham, Surrey CR4 IHD London 912086)
----—-—--—--—'

HOME RADIO ] LTD- : 1 -240 Longion Road. Mitcha Phone 01-648 8422

520 Practical Wireless, October 1976



N THE

AIR

p e
EC I PN

by Eric Dowdeswell G4AR
MY apologies for the small number of reports

which I was able to deal with last month
owing to the fact that I wasin hespital. Back
home recuperating at the moment and endeavour-
ing to catch up with the backlog of letters. So I'll cut
the chat this month and get on with logs and reports.

My comments on the simplicity of the Radio
Amateurs Examination brought in several replies.
My point was that considering the very great
privileges that are granted with either the ‘A’ or ‘B’
licence and the consequent interference that could
be created by an inexperienced operator then the
exam is far too simple and should be supplemented
by a practical examination or evidence of experience
of transmitters either on low power or on an artificial
aerial. H, W. Portch of Bristol recalls making a
receiver in 1922, before the days of 2LO, yet he made
the effort and is now GBEQP and looking forward
to a G4+3 call before too long. Congrats OM and
obviously it is never too late to have a go!

David Kennedy residing in Chertsey, Surrey has an
S108 set and a temporary aerial in the form of a TV
beam but nevertheless got stations around the world
on 20m with ZL1 and 3 on 80m. Jeremy Hinton con-
tinues to keep in touch although very busy on the
HF bands and on 2m with his new call G4EZE, using
a Europa transverter for the latter band. Thanks for
the QSL card Jeremy and good luck with the DX.
Ray Woodward in Colne has been using a Microwave
Module converter on 2m and says he has nothing to
report! I have already written to Ray pointing out
that few would agree with this finding and suggesting
he gives his set-up a good check-over because there
must be something wrong somewhere! On the HF
bands Ray has a Yaesu FR50B and 132ft of wire,
where he does a lot better than on 2m.

What with exams and a fault on his CR300/2 Paul
Cowburn of Leyland (Lancs) has little to report. Paul
is one of many who look forward to the article on
SSTV promised by Paul Barker. Neil Whiteside,
Hitchin, also reports QRM from exams but promises
to go all out for the RAE in December. He listens
mainly on 2m and 70cm, when he can find the time.
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Andrew Work A9091 is a newcomer reporting from
Beverley, E. Yorks, where he uses a CR150/3 with
66ft of wire with an ATU. A current project is a
converter for 2m. Andrew is another who would
like to see PW running a series of articles to enable
readers to attempt the RAE. From Bishop’s Stortford,
Paul Turner BRS36843, reports little time to get
on the best bands at the right time, finding 15m the
best for DX in the late afternoons.

Steve Cottis A8961 is still notching up new
countries his latest including 9N1, FM7, VR3, KS6,
BV2 and ST2. Peter Allen from Taunton has stuck
to 2m and went portable with G8JXK and their best
DX heard, but not worked was EA1AM. From Bognor
Regis comes Kevin Piper for the first time. He’s been
searching around on 20m with a homebrew PW
superhet plus a 30ft vertical. Unfortunately he is in a
basement flat with little room for aerials. Our SSTV
wizard Paul Barker of Sunderland found seven new
stations using that mode, including WS5GZR. It is
some years since Stephen Fletcher last reported in to
this column and in the meantime he has become
G8LJM but he is going hard at the code in order to .
get a ‘proper’ licence, as he puts it! He recommends
a look round the 160m band for many stations that
send Morse at quite low speeds if you are swotting up
the code. More from Neil Whiteside who has now
had offers of help with the code from a couple of
local amateurs and reckons he can now manage
around 7wpm. During the excellent conditions on 2m
and 70cm Neil has been copying many DX repeaters
including the Orebro one SK4RGN.

J. W. Hodgson of Morpeth, Northumberland
admits to being a complete beginner and asks many
questions about our hobby. By this time he will have
got the RSGB’s Guide to Amateur Radio which will
have answered just about all his queries. He has a
Codar Mini-Clipper and an old TV aerial so there
is plenty of room for improvement in the equipment.
Very nice to hear from Julie Rose once again, 1
thought we had lost you to another hobby! Julie in
Warley, West Midlands, has a 9R59DS and a couple
of long wire aerials via a home-made preselector. So
far she has logged 204 countries and is looking
mainly for Pacific and Indian Ocean stations for
some of the rarer ones. Julie took the May RAE and
1 hope we shall be able to congratulate her in the
next issue when she has the results.

Back in circulation is Steve Budd A8713, after
taking his ‘O’ levels. Projects include a quad for 10m
and a 10 element job for 2m. Personally I have always
reckoned that the best place to spend one’s time and
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money is where the signal arrives, at the aerial
system. The best receiver will not put up much of a
show if the signal is poor to start with! R, Donaldson,
of Trimdon Colliery, Co. Durham, sent in a list of
things heard on 2m recently using a Telford TC7
MKII receiver and GBAEV converter. At the moment
his Yagi and crossed dipoles are fixed but he hopes
to fit a rotator very soon. That ought to make quite
a difference to the log. Paul Barker, again, sends in
his first loggings on 2m using an MARC 56 receiver,
a new one on me. Aerial is just a 20in whip at the
moment, On 20m SSB station D6A was a good catch
from the new Republic of the Comoros.

A late late letter from Paul Turner enthuses over
his new 70cm converter which has been bringing in
the Euro DX to his QTH in Bishop’s Stortford.
Another note from Steve Cottis queries 7X2EPM who
gives his QSL address as PO Box 2, Algiers. Only
one way to find out Steve, send a QSL! Stan
Sutherland GM3BSQ of the Aberdeen ARS writes to
say that they will be starting RAE classes again
soon as last year’s course was a great success. Write
to him immediately at 67 Greenfern Road, Aberdeen
AB2 6TP.

Whew! bang up to date now and I trust that no-one
has been forgotten!'

Log extracts

S. Cottis:— 15m TU2FW 20m BV2B C31JW HM1BO
KS6CC KZ5AS ST2SA VR3AK VRSA TX2EPM

P. Turner:— 15m KP4DJE ZP5NA %70cm DCI1XG
PAOVTW 0Z2KO/A ON5NK/A GW3UBX 2m LAG6KH

S. Budd:— 80m CZ20 (Olympic Games) KZ5HP
ZDIGF 9G1JX 40m AP2P HC6TA HISLC 20m
FGOCRZ/FS7 JWI1SO (Bear Is) KJ6DL KX6BU
ST2SA/ST0 (Juba, Equatoria) VR3AK (QSL
KH6AHZ) ZK1BA 7Z1AB 15m FG7TD HP7XJS
SN2NAS 10m HISMOG VPS9AD YV4BDB ZB2DL
9Y4NP ]

P. Barker:— 2m DB2XI LA60J PASAR PEOMBU
20m SSTV DK3IV F5Y0 HASLP I1RHB OESIM
SP3PJ W5GZR 20m D6A HISFVC KZ5AS OE5GM/YK
(Golan Heights) TU2DB 7X2EPM 9K3TC

R. Donaldson:—2m DF3BU LA5X 0Z1CX PAOEX
SM6GFC UK4AA UR2RDR

N. Whiteside:— 80m PY1RO JW7FD (Bear Is) 2m
PISALK DBOWU DBOUO SK4RGN all repeaters.
WSJFY via Oscar 7.

K. Piper:— 20m HCIHE SVOWZ
YS1GMV ZF1GK

P. Cowburn:— 80m EA8CR HKOAA (Serrana
Bank) KZ5JM VP2LCX VP2VBG ZS6BW 8P6AH 40m
HK6DNK PY8RN VK2AM YNI1JJA ZL2HE 20m
HR6MW VESRCS VR3AK 6Y5GB

R. Woodward:— 40m VK3XI ZP5GE 20m HISMOG
HZI1TA VPIIG 8R1CB 9Y4NP 15m LU20F

J. Hinton:— Worked 20m 6Y5DE OY8I DK4HB/
OHO 15m TU2GF 2m DC2BE FOCK/P ON4UN
PAORVP
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SHORT WAVE BROADCASTS
by Derek Bell

of two Russian stations Stancia Atlantika and

Stancia Rodina. Imagine my surprise when no
less than fifty per cent of this month’s mail men-
tioned these stations and supplied an explanation.
They are, as I suspected, offshoots of Radio Moscow,
Rodina being for Russian nationals living abroad and
Atlantika for Soviet merchant seamen. The language
is Russian and the times are as follows: Rodina
0600 on 227m, 49, 41, 31, 25, and 19 metre bands,
and 1400 and 1800 on 41, 31, 25, 19, 16, metres;
Atlantika, 1000, 1230, 1530, and 1830 GMT on
medium waves from Riga.

That of course was a digest of the information that
poured in and you will understand and perhaps
forgive me if I do not name everyone who wrote
but space does not permit that but thank you all,
and an extra little ‘thank you’ to the gentleman
from the north east who wrote an interesting letter
to point out that they were not “stations” in the
sense of the word but merely programmes which
call themselves stations. The address for QSLs is
Radio Station Atlantika (or Rodina), Moscow Radio,
Moscow U.S.S.R.

Its nice to be able to report a success once in a
while and especially when it is caused by the
demands of listeners. This one however will be
tinged with a little regret for one reader. John
Goodwin of Rugeley had what he thought was one
of the last QSLs from Radio New Zealand for a
transmission on 11960 at 0815 in April. You will
remember that RNZ announced the closure of its
overseas service and I mentioned in this column
that it would be a pity for one of the rare DX
stations, for us in the UK, to go off the air. Twicken-
ham DX Clubs magazine “Communication”, in its
July edition, carried an item that on June 5th RNZ
was back on the air again relaying its domestic
service “in response to public demand”.

Radio Nederland news this month comes from
Robin Bayley of Kingswood School, Albrighton. He
sends a letter packed with information, firstly Radio
Nederland is issuing a QSL in memory of Eddy
Startz, who died recently, and this is the first
commemorative QSL I have come across! Next,
that other stalwart of RN Jim Vastenhoud (the one
who writes the leaflets) has been awarded the gold
plaque of the European DX Council, so our heartiest
congratulations go to Jim. Finally, on Radic Neder-
land, the 7210 transmissipns at 0930, 1230 and 1400
are now changed to 9660.

Turning to Norway, Robin writes that Radio Nor-
way’s new 250 kW station is now on the air and
that they are asking for reception reports for the
following: 1300, 1900 and 2100 on 15175. So if you
fancy a QSL from a new transmitter why not try
your luck. Stuart Eyre is keen to join our fraternity.
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SPEAKERS

Baker Group 25, 3, 8 or 15 ohms
Baker Group 35, 3, 8 or 15 ohms
Baker Group 50/12 8 or 15 ohms
Baker Group 50/15 8 or 15 ohms
Baker Deluxe 12” 8 or 15 ohms
Baker Major 3, 8 or 15 ohms

Baker Superb 8 or 15 chms

Baker Regent 127 8 or 15 chms
Baker Auditorlum 12” 8 or 15 ohms
Bzker Auditorlum 15” 8 or 15 ohms
Celestlon G12M 8 or 15 ohms
Celestlon G12H 8 or 15 ohms
Celestlon G12/50 8 or 15 ohms
Celestion G12/50TC 8 or 15 ohms
Celestlon G15C 8 or 15 ohms
Celestlon G18C 8 or 15 ohms
Celestlon HF1300 8 or 15 ohms
Celestlon HF2000 8 ohms
Celestlon MH1000-8 or 15 ohms
Celestion CO3K

Dzce¢a London ribbon harn

Dacca London CO/1000/8 Xover
Decca DK30 ribbon horn

Decca CO/1/8 Xover (DK30)

EMI 14 x 0 Bass 8 ohms 14A770
E#I 8 x 5, 10 watt, d/cone, roil surr.
EMI 64" d/cone, roll surr. 8 chms
EMI 8 roll surr. bass

EMI 5" mid range

Elac 59RM109 (15) 59RM114 (8)

Elac 61” d/cone, rall surr. 8 ohms
Elac 10” 10RM239 8 chms

Eagle Crossover 3000hz 3, 8 or 150hm
Eagle FR4

Eagle FR65

Eagle FR8

Eagle FR10

Eagie HT15

Eagle HT21

Eagle MHT10

Eaglie FF28 multicell. horn

Fane Pop 15, 8 or 186 ohm

Fane Pop 33T, 8 or 16 ohm

Fane Pop 50, 8 or 18 ochm

Fane .Pop 55, 8 or 16 ohm

Fane Pop 60, 8 or 16 ohm

Fane Pop 70, 8 or 16 ohm

Fane Pop 100, 8 or 18 ohm

Fane Crescendo 12A, 8 or 16 ohms
Fane Crescendc 12BL, 8 or 16 ohms
Fane Crescendo 15/100A, 8 or 18 ohms
Fane Crescendo 15/125, 8 or 16 ohms
Fane Crescendo 18, 8 or 16 ohms
Fane 810 Mk Il horn

Fane 920 Mk Il horn

Fane HPX1 crossover 200 watt
Fane 13 x 8, 15 watt dual cone

Fane 801T 8” d/c, roll surr.
Goodmans Axent 100

Goodmans Audlom 200 8 ohm
Goodmans Axlam 402 8 ar 15 ohm
Goodmans Twinaxtom 8, B or 15 ohm
5o0odmans Twinaxiom 10, 8 or 15 ohm
Goodmans 8P B or 15 0hm
Goodmans 10P 8 or 15 chm
Goodmans 12P 8 or 15 ohm
Goodmans 12PG 8 or 15 ohm
Goodmans 12PD 8 or 15 ohm
Goodmans 12AX 8§ or 15 ohm
Goodmans 15AX 8 or 15 ohm

SPEAKERS

Goodmans 15P 8 or 15 ohm
Goodmans 18P 8 or 15 chm
Goodmans Hifax 750P

Goocmans 5” midrange 8 ohm

auss 127

5auss 15”

5auss 18”7

Jordan Watts Module 4, 8 ot 15 ohm
Kef T27

Kef T15

Kef B110

Kef B200

Kef B139

Ke{ DN8

Kef DN12

Kef DN13 SP1015 or SP1017
Lowther PM6

Lowther PM6 Mk 1

Lowther PM7

Peerless KO10DT 4 or 8 ohms
Peerless DT10HFC 8 ohms
Peeriess KO40MRF 8 ohms
Peeriass MT225HFC 8 ohms
Richard Allan CA12 12” bass
Richard Ailen HP8B

Richard Aflan LP8B

Richard Allan DT20

Richard Allan CN8280

Richard Allan CN820

Richard Allan Super disco 80W 12"
Richard Aflen CG15 15” bass
Richard Allen Super Disco 107 50 watt
Richard Allen Super Disco 87 50 watt
Radford MD9

Radford MD8 dome mid range
Radterd TD 3

Radford Crossover network

BD25 Mk |1

STC 4001G

STC 4001 K

Tannoy 10” HPD

Tanaoy 12” HPD

Tannoy 15" HPD

Wharfedale Super 10 RS/DD 8 ohms
Casile 8 RS/DD

SPEAKER KITS

Bakar Major Module 3, 8 or 15 ohms
Goadmans DIN 20 4 or 8 ohms
Gogdmans Mezzo Twin Kit
Heime 20

Helme XLK 30

Helme XLK 35

Helme XLK 40

KEF kit 1

KEF kit il

Peerless 1080

Paeriess 1070

Peerless 1120

Peerless 2050

Peerless 2060

each
each
palr
palr
palr
palr
palr
pair
each
palr
each
each
pair
pair

HiFi

HiFi News

Beyer, AKG etc.

P.A. Amplifiers, microphones etc. by Shure, Linear,

FREE with orders over £10—**HiFi Loudspeaker Enclosures'’ Book

Complete kits in stock for Radford Studio 90, Radford
Monitor 180, Radford Studio 270, Radford Studio 360,
Answers Monitor (Rogers),
Compromise (Frisby), HiFi News State of the Art,
Wireless World Transmission Line (Bailey), Practical
HiFi and Audio Monitor (Giles), Practical HiFi and
Audio Triangle (Giles), Popular HiFi (Colloms), etc.

Construction leaflets for Radford, Kef, Jordan Watts, Tannoy, Hi-Fi
On dem. Answers Monitor, State of Art, Free on Request.

No

Eagle,

THE Firm for speakers!

SPEAKER KITS

Richard Allan Twin assembly sach £13-46
Richard Allan Triple 8 each £20-2%
Richasd Allan Triple 12 sach £25-18
Richard Alian Super Triple each £29-2%
Richard Allan RA8 Kit pair £37-80
Richard Allan RA82 Kit palr £59-40
Richard Allan RA82L Kit pair £65-70
Fane Mode One Mk2 each £10-35
Wharfedale Linton Il kit pair £21-50
Wharfedale Glendaie 3XP kit pair £47-T0
Wharfedale Dovedale lll kit palr £59-40
Wharfedale Denton 2XP Kit palr £23-2§

HI-Fi
ON DEMONSTRATION
in our showrooms

Akai, Armstrong, Bowers and Wilkins,
Castle, Celestion, Dual, Goodmans,
Kef, Leak, Pioneer, Radford, Richard
Allan, Rotel, Tandberg, Trio, Video-
tone, Wharfedale, etc. Ask for our
Hi-Fi Discount Price List.

THIS MONTH'S SPECIALS! Carr.
£200. Pioneer SX737 £179:00. Rotel
RD20 £13500. Rotel RA312 £56-00.
Videotone Saphir 1 pr £52:00. Video-
tone Minimax 2 pr £43-00.

We stock the complete Radford range
of amplifiers, preamplifiers, power
amplifiers, tuners, etc.,, and also
Radford Audio Laboratory equipment,
low distortion oscillator, distortion
measuring set, audio noise meter, etc.

All Prices Include VAT
(Prices correct at 30.7.76)

Send stamp for Free 32 page bookiet
‘Choosing a Speaker'.

All units guaranteed New and Perfect.
Carriage and Insurance: Speakers 55p
each, 12” and up 85p each. Kits £1-00
each (£2:00 per pair). Tweeters and
crossovers 33p each.

WILMSLOW
AUDIO

Dept. PW
Loudspeakers, Mail Order and Export:
Swan Works, Bank Square, Wilmslow.
Hi-Fi, Radio & TV: Swift of Wlimslow
5 Swan Street, Wilmslow, Cheshire.
PA, Hi-Fi & Accessories: Wilmsow

Audio, 10 Swan Street, Wilmslow,
Cheshire.

Telephone:
Loudspeakers, Mail Order and Export
Wilmslow 29599
Hi-Fi, Radio, etc., Wilmslow 26213
(Access and Barclay Card orders
accepted by phone).
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Complete the
couponand
wellsendyou
our complete,

new catalogue.

o
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The new Heathkit catalogue is now out. Full as ever with
exciting, new models. To make building a Heathkit even
more interesting and satisfying.

Clip the coupon now (enclosing a 10p stamp for postage)
and we’ll send you your copy to browse through.

With the world'slargest range of electronic kits to
choose from, there really is something for everyone.

Including our full range of test equipment, amateur radio
gear,hi-fi equipment and many general interest kits.

And,if you happen to be in London or Gloucester,call in
and see us. The London Heathkit Centreis at 233 Tottenham
Court Road. The Gloucester showroom is next to our factory
in Bristol Road.

Heath (Gloucester) Limited, Dept. PW -106 Bristol Road,
Gloucester,GL.2 6EE. Tel: Gloucester (0452) 29451.

I The new Heathkit catalonte Ot e FREE 1

The new Heathkit catalogue. Out now FREE.
I To: Heath (Gloucester) Limited, Dept. PW-106,Gloucester I
GI.2 6EE. Please send me a Heathkit '

HEATH
catalogue.lenclose a 10p stamp for postage. w

Name

Address

£3.50
N =
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QUALITY STEREO SOUND.
= orrER) SOLENT AUDO SYSTEM

£7-

= FPRICE OEFER.

Solent Mark It Stereo Tuner Amplifier chassis with AM/FM
radio covering long medium short and Stereo FM wavebands.
Separate Bass and Treble controls. 30 watts total power
output (frequency response 25-20,000 Hz) AFC Switching
Tape record and playback facilities. Dimensions 184" x 9" x34".
The very latest BSR automatic record deck with cue and
pause control. Two matching elliptical speaker units.

Order early limited stocks available cash price £69-95.
Credit Sale £7-50 deposit 9 monthly payments of £8:00
(Total Credit price £79-50). P. & P. £4:00. Send £11-50

today.
Chassis only available for cash at £49-00 + p. & p. £3-00.

Full 12 months Guarantee.
CALLERS WELCOME.
Access and Barclaycard Orders Accepted by Telephone

FREE! stereo headphones supplied with every complete order

raiic PW/9/76.100 CHASE SIDE SOUTHGATE
siisha] L ONDON N14 SPL Telephones: 01.882-1644

TRY US

FOR YOUR
KEYBOARD

REQUIREMENTS

OPEN 9 a.m. to 5.30 p.m. ANY DAY

P\ W cHILTMEAD L TD

Use Access here
/9 ARTHUR ROAD, READING, BERKS.
{rear Tech. College) Tei. Reading 582605
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The main problem, he writes, is that he lacks a
good receiver and in his search has become bogged
down in the plethora of advice that it is possible
to receive from the various books and pamphlets
that are in circulation. Stuart asks that I recommend
a good set for under thirty pounds! I will say that
the set I would go for would be low on spurious
signals, have perhaps a bandspread dial and cover
as much of the short wave spectrum as possible
since even though we are in the sunspot minimum
T would hope the set would last long enough to be
of use when the full range of SW bands comes back.
In this world one gets what one pays for and most
sets are a compromise in that they sacrifice one
aspect in order to meet another or to keep to a
price. It is however possible to improve a set by
either building “bolt on” extras such as ATUs or
by buying them from one of the reputable manu-
facturers. Stuart, it seems, has explored the home-
brew aspect of our hobby for he asks “what is a
permeability tuned oscillator”. The answer to this,
in a nutshell is a coil with an adjustable ferrite
core. This may sound simple but the advantage of
the PTO is that it can be used to tune a station by
either a pushbutton or screw adjustment. In other
words the position of the rod in the coil can be
preset in order to tune a particular frequency.

While on matters technical we turn to David
Thompson from York who is eager to identify a
mystery set that is merely marked “FRC reception
set R107T’. This sounds to me a little like an ex-
services set but perhaps some one can throw a little
light. David also wants to improve his pulling power
by putting an aerial in the loft. This I dealt with
recently by explaining the method of erecting a long
wire in the loft and feeding the downlead through
the shack window frame, which is a simple job
and only involves running the copper wire as near
as possible to a square around the outer limits of
the loft and feeding down through the eaves. David’s
final problem is a lack of books or leaflets, and this is
solved by Matthew Phillips who recently had through
his letter box a set of seven leaflets from Radio
South Africa; these are free and the address is
RSA PO Box 8606 Johannesburg.

David also logs three Africans and they are: Radio
Uganda on 15325 at 1805, RTV Congolaise on 4765
at 2245 and Radio Lome, Togo on 5047 at 2245. How-
ever technical problems rear their ugly head in the
form of noise in the 14 to 30MHz section of David’s
HRO receiver. This apparently gets worse “as the
night progresses”. From this distance it would seem
to be a local phenomena, perhaps a factory nearby.
As you say David that it varies with the amount of
daylight T would not expect it to be the “innards”
of the HRO. I can only advise you to contact your
friendly local radio amateur and ask if they know
from whence it comes, and if your local radio club
can help.

Still on the African theme, J. Hershbaum of
Plumstead, South Africa, sends an interesting insight
on what is pulled in by our friends there. JH’s
loggings include Radio Veritas, Philippines on 11725
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at 1340, FEBA Seychelles on 9665 at 1000 and Radio
Pyongyang on 1000 at 1800. These were captured
with a Bush EBS35 hanging on the end of a 300ft
‘L’ shaped long wire. This welcome letter keeps up
the average of one overseas letter a month and it is
pleasant to know that one’s column is so well thought
of as to inspire missives from so far afield. Not so
far afield our Argentinian friend Roberto Levinstein,
who is studying in London, tips us off that Radio
Nacional de Brasilia is now on 11795 and in English
from 2200 with a DX show fortnightly on Fridays at
2135. I am sorry that many letters will have to be
held over this month due to a heavy postbag but
may I wish you and yours best 73s.

GRS A N A

F

MEDIUM WAVE DX
by CHARLES MOLLOY

USEFUL log of North and South American
A DX comes from Preston in Lancashire where

Derek Taylor used his Realistic DX160 and
medium wave loop to pull in four stations from
Newfoundland; CBT on 540kHz, CBNA on 600kHz,
CBN on 640kHz and CKVO on 710kHz. Two outlets
from Nova Scotia, CHER on 950kHz and CHNS on
960kHz were heard plus New York City on 880kHz
(WCBS), 1010kHz (WINS), 1050kHz (WHN) and
WMEX is Boston near the top of the band on
1510kHz.

Four South Americans were heard between 0130
and 0330GMT; Radio Belgrano in Buenos Aires on
950kHz, Radio Sutatenza in Magangue Colombia on
960kHz, Radio Colosal in Nieva Colombia on 1005kHz.
Derek, who is a regular reader of Medium Wave
DX, makes a point of interest which may save
readers an unnecessary -report. He says that CKVO
on 710kHz in Clarenville, Newfoundland is a pure
relay station. Reports should go to the key station
which is CHCM 560kHz in Marystown whose address
is Box 560, Marystown, Newfoundland, AOE 2MO.
Derek confirms that North Americans are good
verifiers. A recent report to CJON (930kHz) pro-
duced, in ten days, a QSL card, 2 car stickers, 2
metrication templates, a pamphlet about broad-
casting in Newfoundland and a book about New-
foundland. It could have been worse, Derek! Your
scribe once had his reception report (to WKBW)
read out over the air by a DJ who asked members
of the audience to reply!

Middle East enthusiast Stewart Hinsley reports
from Annan in Dumfrieshire with an interesting
log of DX heard on a CR70A receiver and 80ft end
fed aerial. Istanbul was logged on 1016kHz, Diyar-
bakir on 1061kHz, Tripoli on 1250kHz, Algiers on
980kHz, Conakry in Guinea on 1403kHz (at sur-
prising strength with the identification “La voix de
la Revolution” at 1210), Tangiers on 1232kHz and
Funchal in Madeira on 1331kHz.
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Stewart asked for up-to-date information about
medium wave broadcasting in Jordan, Sudan, Libya,
Saudi Arabia and Syria, The new 1200kW outlet in
Amman has been on 912kHz since October 1975
but has not yet been reported in the UK. In Sudan,
Radio Juba is on 829kHz while Omdurman has been
alloted 575kHz. No word yet about the new stations
planned for Nyala and Sennar. Dair es Zor in
Syria has moved from 960kHz to 953kHz. Two new
super power stations have been reported from Libya
on 827kHz and 1570kHz but locations and powers
uncertain. Saudi Arabia does not use 611kHz, 899kHz
and 1520kHz but Riyadh is on 548kHz with 50kW.

Turkey is usually thought of as being in Asia
although that part of the country to the west of
the Bosporus, which includes Istanbul, is actually in
Europe. A ferryboat from Istanbul will take you
from Europe to Asia in a few minutes. (There is a
bridge, too! ED.) DXers generally regard the whole
of Turkey as being in Asia but the purist may
hesitate to say that he has heard Asia on the medium
waves if his sole catch is Istanbul. This is the sort
of problem that confronts organisations such as the
European DX Council when it attempts to compile
a list of countries for- DX purposes. The EDXC list
of Radio Countries classifies “Turkey including Euro-
pean parts” under Asia, which may seem rather
strange on the face of it.

Malcolm Laugharne of Witney in Oxfordshire used
an aerial tuning unit (ATU) to match his 30ft
longwire aerial to his Philips receiver. With this
set-up he logged Manx Radio on 1295kHz and Radio
Norway, in English on 1578kHz. The overseas service
of Radio Norway is relayed over the medium wave
transmitter on 1578kHz after the closedown of the
home service. ‘“Norway this Week” is on the air
every Sunday night from 2330 until 0030GMT.

Stewart Hinsley raises’ an interesting question
when he asks “what is the status of Spanish Sahara?”
This country had two medium wave outlets, both of
which have been logged occasionally in the UK. 1In
the north of the country EAJ203 Radio Television
de Sahara broadcasts on 656kHz with 50kW, while
from the south EAJ202 Radio Villa Cisneros was
on 998kHz with 10kW. Does anyone know if they are
still on the air? The current status of the country
is uncertain. It is due to be divided between
Morocco and Mauretania and when this happens
‘Spanish Sahara’ will join the list of other odd ex-
medium wave countries such as Swan Island (now
part of Honduras), Biafra (Nigeria) and Tangiers
{(now Morocco).

There are still two Spanish enclaves in Morocco
which count as radio “countries”. Mellila is repre-
sented by EAJ21 on 1520kHz with the call Radio
Mellila, while Ceuta, which is directly south of

Gibraltar, has EAJ26 on 1106kHz with the call Radio

Ceuta. Both use 2kW. Radio Ceuta can be heard
during the day on the Costa del Sol with a transistor
portable receiver and any DXer on holiday at Torre-

molinos should listen for the call “Radio Thayootah
de la Cadena SER”.
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from page 498

Cheshire Homes net between 3650 and 3700kHz on
SSB at 1330hr on Thursdays.

The RAIBC has a membership which is fast
approaching the 1,000 mark and includes some mem-
bers abroad. If you’d like to join, help, or know any-
one who is invalided and might like some assistance,
drop a line to Rita Shepherd, 53 Pantain Road,
Loughborough, Leics LE11 3LZ.

Interesting information obtained was that the com-
pany trading as Burns had been bought out by
another company, SCS, but that neither company
is a limited company.

“This will continue now as Burns SCS until we go
Limited, then there might be a name change,” says
spokesman Steve March.

AND WHAT'S NEXT

The RSGB, delighted with its first effort in the
new series of annual exhibitions, has already booked
the Hall for next year.

For traders, the London event must be an annual
certainty. With a huge purchasing potential, Rad-
comex offers an extremely good shop window for
all types of radio and electronics goods, from com-
ponents to complete Amateur stations and acces-
sories.

Many exhibitors have claimed their stand space for
next year, even before the current show had closed
and an outside company who missed this years’ Rad-
comex has firmly booked 800ft> for next year.

Radcomex had just about everything for Amateurs,
Hobbiests, constructors and their families. Quite
apart from the exhibition there was an 18-hole pitch
and putt golf course, boating lake. ski slope, chil-
dren’s playground, creche, plus superb picnic facili-
ties backed by an all-day buffet plus two bars and
a restaurant. There was even wheelchair facilities
for the disabled.

The exhibition ran extremely smoothly and sus-
picions for this must centre on John Hitchins,
G4FGN, and on retired, veteran exhibition whizz-kid,
Phil Thorogood, G4KD, although one of the great
mysteries of the exhibition was the organisers office.
This was clearly signposted and the door boldly
marked—but it was always locked and knocking
produced no response. Ah well, perhaps next year?

Touring the stands in comfort around the 40,000ft?
exhibition, optimism was the obvious keynote and
without exception every exhibitor questioned replied,
“Definitely back again next year”.

There can be no doubt that the first Radcomex
was a success. With nearly 5,000 potential buyers,
the exhibitors were obviously pleased and will cer-
tainly be the envy of anyone who didn’t attend or
who pulled out whatever the reason.

Radcomex next year will take place at Alexandra
Park, London. The Great Hall has already been
booked for May 6, 7 and 8, 1977. But next year will
be even better. It is to incorporate a convention
which will include such things as v.h.f. and h.f. It
is also planned to hold a dinner/dance on one even-
ing. Add this increased programme to the attrac-
tions already existing and it is clear that next years’
RSGB show will be an absolute must not only for
the radio and electronics enthusiast, but as a day
out for the whole family. Quick—put a note in your
diary, you don’t want to miss all those fantastic
bargains a second time, do you?
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RETURN OF POST MAIL-ORDER SERVICE

JUST RELEASED

R.CS. 100 watt VALVE AMPLIFIER

Four inputs. Four way mixing, master volume, treble and
dass controls. Suits all speakers. This vrolessional quality
amplifier chassis is suitable for all groups, disco, P.A., where
high quality power is required. 5 speaker onlpnn AIC mains
operated. Slave output, Produced by demand for a quality
valve amplifier. Send for details

Buitable carrying cabinet £14. Price £85 carz. £2-50

BAKER MA]JOR 12" £10.35

s Post 60p
" 1%in. double

80-14,500 c/n,

Tl e cone, wooter and tweeter cone
. e together with s BAKER
b a ceramic magnet sssembly

having a flux density ot
3 14,000 gauss and a total flux

of 145.000 Maxwells. Bass
t resonance 40 ofs rated 25
watts. NOTE: or 8 or
! 15 ohms must be stated.

14 Module kit, 30-17,000 ofs
LY with tweeter, crossover, baffle
e and instroctions.

Please atate 3 or 8 or 15 ohms. Post 50p

ANOTHER R.S.C. BARGAIN !
ELAC 9 + Sin. HI-FI SPEAKER TYPE 59RM

This 1amous unit now available, 10 watts, 8 ohm.

Price £3 N 25 Post 40p

8" ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round. Large ceramic magnet.
50-16,000 cps. Bass resonance

i gg cpt: 8 ohm impedance.
watts
10in round £4-95. Postd0p £3-95

TEAK VENEER HI-FI SPEAKER CABINETS

ERERDAng
Thustzated " oo
gglﬁl‘x“s‘}; or £7.5(0 Post
8 in. speaker 75p

MODEL “C”. 30 x 20 x 12in.
Reflex cabinet will accept 1-12in.
bass ouit, 1-5in. mid range, 1-3in.

tweeter, Teak finish, Bmé)ved
front 3 RIE.

£21-50 o
LOUDSPEAKER CABINET

WADDING 18in. wide, 25p ft.

GOODMANS CONE TWEETER

8iin. diam. 18,000 C.P.8. 25 WATTS 80 £3+25

BARGAIN 4 CHANNEL TRAN~
SISTOR MONO MIXER. Add
mausical highlights and sound
eftects to recordings. Will mix
Microphone, records, tape and
t;xnslr with npl;ﬂo l(;mmoll into -
single output. 9 vo

battery operated. £5 20

STEREO VERSION OF ABOVE £6-85,

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3 3 95
Push-Pull Ready built with volume, treble and
bass controls. 18 volt battery operated. Mains Supply £2-95.

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
suitable for cassettes, and all sizes of
tape reels. A.C. mains 200/240V.

BAKER SPEAKERS
“BIG SOUND”

Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.

Usetul response 30-13,000 cps.
Bass resonance 55 cps.

GROUP “25” .9
12in 80 watt

8, 8 or 15 ohms.

Post 50p
GROUP “35” q
12in 40 watt
3,8 or 15 ohms,

Post 50p
rove “s0/12  £]4-50
12in 60 watt professional
model. 8 ohma or 15 ohms. Post 80p

With aluminium presance dome,

GROUP “50/15” £ 19.5() .

15in 75 watt
8 or 15 ohms,
post 90p

BAKER 150 WATT
QUALITY
TRANSISTOR
MIXER/AMPLIFIER

All purpose transistorised,

Ideal fgr Groups, Disco and P A.

4 iupots speech and music. 4-way
mixing. Output 8/15 ohm A, c mninl
Separats treble and bass controls.
Guaranteed. Details 8.A.E,

£68 Olrr
Latest 50 watt Model £49

100 WATT DISCO AMPLIFIER CHASSIS
MADE BY JEKKINGS MUSICAL INSTRUMENTS

4 speaker outputs, vol., treble, bass controla £52
CAK HE USED A8 100WATT SLAVE Carr. 81

QUALITY LOUDSPEAKER
ENCLOSURE

Teak veneered jin thick wood cabinet.
Size 18}in x 18jin x 8iin. Weight
£31b, This cabinet features s wide
mesh Silver Grill covering a separate
compariment for mounting Tweeters
or Mid-Range Horn. The fully sealed
bass compartment is cut out for
6¢in Woofer. £7-50. Carr. 85p. Rosewood Version £8-50.
Carr, 85p. Baffle could be cnt for larger speaker.

P.W. SOUND TO LIGHT DISPLAY
kit of parts with R.C.8. printed circult. Three

Leaflet §.A.E. £3.95 P:ol;
warsR HEATING ELEMENTS

OFFERING 1001 USES lor every type of heating and
drying Applioltlonl in the home, garage, greenhouse,
factory (available in manufacturing quantities), Anprox
size 10 x 8} x #&in. Operating volnge 200/250

280 watts approx, Printed circuit

cnhe‘mo;l, goo ‘:o ll#ool watt each, As featured in
cember Practica ireless. .
Cabinet extra £3. rrice £12-50

8 inch PHILIPS LOUDSPEAKER

n
asbestos fitted with connecting wires. Completely ﬂexible
providing safe Black heat. British-made for use in photo-
copiers and print deying equipment.
Ideal for home hand. and
for Heating Pads, Food Warmers, Convector Heaters, etc.
Must be clamped between two sheets of metal or asbestos,
etc., to make efficient clothes dryers, towel rails—ideal for
airing cupboards. Ideal for anti-frost device for the garage
—preventing frozen radiators or acting as oil sump heater,
TUse in greenhouse for seed raizing and plant protection.
Invaluable aid for bird houses, incubators, etc,, etc. Can
be used in series tor lower heat. Or in parallel for higher
heat applications.

ONLY 40p EACH (FOUR FOR £1-50)
ALL POST PAID—Discounts for quantity.

RADIO GOMPONEN

Minimum post 30p.

Components Lists 10p.

Practical Wireless. Ocrober 1976

4 ohm. 4 watt. ceramic magnet £1.95
MAINS TRANSFORMERS &3

8 VOLT i+ AMP, £1-00 3 AMP. 11-40
12 VOLT 300 MA. £1-00 750 MA. 81-80
30 VOLT 5AMP. AND 34 VOLT 2AMP C.T. 2345
20 VOLT ¢ AMP. £1-75 1 AMP. £2-00 8 AMP, £2-20
20-0~20 VOLT 1AMP, £2 80 VOLT li AMP. £1-78
0-20-40-60 VOLT 1 AMP. £3-5i

BAKER DISCO SPEAKERS

HIGH QUALITY—BRITISH MADE
2 x 12" CABINETS

for Disco or PA all fitted with carrying handles and corners.
Bla SAE For leaflot

ck finigh. Other cabinets in stock.

WATT
R.M.S.
£43

Carr. 22

70
WATT
R.M.S.

£46

Carr. £2

100
WATT
R.M.S.

£59

Carr, 23

115”4+ 1x 127 100 WATT CABINET
Size 36" x 24" x 15" £65-00. Carr. £5
Ideal for Disco, Ogran or PA work.
High quality. Full range.

SUPERB HI-Fi

12in 25 watts

A high quality loudspeaker,
its remarkable low conme
resonance  ensures _ clear
reproduction of the deepest
bass. Fitted with a speclal
copper drive and concentric
tweeter cone resulting in full
range reproduction  with
remarkable efficiency in the
upper register.
Bass Rescnance 250ps
FluxDensity 16,500 gauss
Usetul mponu 20—17 000cps
8 or 15 ohms mod:

£16:30
AUDITORIUM

12in. 35 watts
A foll range reproducer for
high power, Electric Guitars,
public sddress, multi-speaker

mg, electric  organs,
Tdeal for Hi-¥i and
Discotheques.
Bass Resonance 35¢cps
Flux Density 15,000 gauss
TUsefnl responss 25-18,000cps
8 or 156 ohms models.

£15-50 &
AUDITORIUM

1Sin. 45 watts

A high wattage loudspeaker
of excoptional quality with &
level response (o above
8,000 cps. Ideal for Public
Address, Discotheques, Elec-
trouie instruments and the

home Hi-Fi.
Bass Resonance 85cps
Flu Density 15,000 ganss

£0-14,000cps

E.M 1. TAPE MOTOR

4 pole, 240 v. Size 34 x 2}in. -
1200 rpm. !pin:l: in. t{i:- £I 85
meter. 120v version 21, Post 45p
E.M.I. GRAM MOTOR

40V s.c. 2,400 rpm .
2-pole. 8ize 2 x 2iin, £I 25
Collaro gram motor 240v. £1.50 Post 85p

seful
8 or 15 ohms models.

£19-5

Hi-Fi Enclosure Manual contalning plans, designs,
crossover data and cubic tables, 88p

Put

337 WHITEHORSE ROAD, CROYDON

T s P E G I A L I s TsOnen 9—6 Wed. 91| Sat. 9—5 (Closed Iorllunch 1,15=-2.30)

Cash price includes VAT

Access & Barclay cards welcome.

Tol. 01-684 1663
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] [ EES RSN N ERSRENERRENNNRR AENEBEEB
" TORS P.E. ORION STEREO
a INVERTOR
!- e AMPLIFIER
L -
- -
m - & 7 :
- l it ORIOA @ Nl Al
I — : C R
) . , B
!-l 240v-50Hz from your 12v car battery 20 -+ 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM |
L] i: W‘i‘ﬁ'ﬁgif; 333 wa:t (13\/)-232-03 less than 0-01% 100Hz-10kHz. Frequency Complete kit of parts for this proven L
‘-‘ 75 :::t,:m.m 500 \\:Jv:t: &:;iu&?: r(.esponse.j; 1dB 20 Hz to 20kHz. Hum level  and tested system £10-45inc.VAT &
- watt-£21-27 1 Kw s0v-£127.00  virtually nil with volume full on. Ready built with only two connec- g
| 300 watt (24v)-£26-45 1-5 Kw (110v)-£140-80 i 75 inc. VAT.
i-l A|lar?ovedlnbve|r'§ors arein kitliorm but may be This is a power amplifier of superb quality ;l-?lr(‘,is?ndzlt:;\,?gsz ;:; syg‘t\e; =
T u U t:
- ureh s B e it ity incorporating the very latest design features. | Lo hd abroad. Consider I
Prices include p. and p. Professional hi-fi enthusiasts have classed it " 4 antages—more power
g P.W. AUTOMATIC EMERGENCY as fantastic and real value for money. The fast lerati fuel n ‘R
SUPPLY . d aster acceleration, fuel economy, |
-l g CCT incorporates a low flux transformer an excellent cold starting, smoother |8
’ oy argerin ovent ot ‘wower failura  inputs for disc, tape, tuner, etc. IR, T GETe? Sl B ¥
.‘\ switches over automaticaily from battery . ’ . ‘.
™ ghiztaingl toinvertersioperationsiCet afa Complete kit of parts including slim line Inhg. Also because of the high -
Bl DR (excluding meter) £24-50 TS 2170 bookend case, silk screened front panel and  energy spark the fuel mixture can
| p p.p- A |
'l, FLUORESCENT LIGHT INVERTER KiT knobs £47-30 inc. VAT and p. & p. be made wefaker gllvmg fbulrther B
Il e economy and fewer plug problems. |gi
W o wat-12v-Fluorescent llaht, sultable ' The bookend case, I.C's and semiconductors,  Fitting time when built 5 minutes |}
@ lighting for factorles, hotels, ac. P.C. board, Transformer, etc. may be approx. Please state whether |
| 1278 watt £3:90 + 35p p. & p. Built up urehased st lv if desired. Send S.A.E [k ) )
|'j £4:90 + 35p p. & p. purchase _separate.y if desired. Sen ALE. positive or negative earth. ml
UL AR ae e Rultie - Hor fusthe Information, TRADE and EXPORT ENQUIRIES g
b |
‘\.i TRANSFORMERS AND COILS INSTRUMENT CASES WELCOMED ON ALL PRODUCTS "
- Ef;nagllih volume and smalt order capaclty ~ Bookend Amplifier and attractive styled Instrument ASTRO ELECTRONICPS ;Il
el 1 Cases available. Send S. and A. envelope for Springbank Road, West Park
'm Spocial offer. Minlature mains transformer  pBrice List. CHESTERFIELD. 31475 -
B EE P ERErE s AP O ENAEENRDR R EEEEGREN T EEEENENLR

2.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.

I.Understand
electronics.

Step by step, we take you through
all the fundamentals of electronics
and show you how easily the sub-
ject can be mastered using our
unique Lerna-Kit course.

{1) Build an oscilloscope.
(2) Read, draw and understand /
circuit diagrams.

Carry out over 40 experi-
ments on basic electronic
circuits and see how
they work.

= wWAA
-mmm----

W.C. 106 l

N N ) T R G D O S T e
Brochure, without obligation to:

BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,
P.0O. Box 156, Jersey, Channel islands.

NAME
ADDRESS Block caps please '

N N W S ES B D GOR EBRER AGH B S NS POR oma oRE W D REE AR R O UET IR DN R O 0 AR S0 £ AR D NE s
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T.T.L. 74 1.C's. Prices include Postage and V.A.T.

7400 12p | 7413 30p | 7432 28p | 7454 15p | 7490 Bp | 7420 25p | 74139 100p | 74156  79p | 74174  100p | 74189  3%9
7401 12p | 7414 o0p | 7437 285p | 7460 15p 91 Bp | 4122 4Op | 74141 ®p | 74157  70p | 4175 T3p 74190 m:
7402 12p | 7416 Wp | 7438 25p | 7470 p | 7492 4sp | 74123 e0p | 74142 270p 160 %0p | 74178 100D | 74901 40,
7403 12p | 417 3p | 7440 18p | 7472 2%p | 7493 40p | 74125  50p | 74143 270p | 74161 %p | 74177 teep . (G
7404 12p | 7420 15p | 7441 o5p | 7473 p | 7495 p | 74126 50p | T4t44 270p | 74162 %p | 74178 1agp | 7415 120p
7405 12p | 7422 20p | 7442 o5p | 7474 30p | 7496 70p | 74130  130p | 74145 15p | 74163  90p | 74170  14op | 74193  120p
7406 38p | 7423 25p | 7445 80p | 475 30p | 74100  95p | 74131 100p | 74147 230p | 4164 125p | 74180 160p | 74194  1eep
:',ﬂ ?:p 7425 25p | 7448 - 83p | 7478 J0p | 74104 40D 74132  es5p | 74148 160p | 74165 123p | 74181  200p | 74105 Bp
4 AR 285p ;ﬁZA ;:: 7483 5p Z’,}}g? gg 74135 100p .,:}g? 1:., 74188 12%p | 74182 7TSp | 74198  1eep
140 1ap | 142 B 750 qsp M85 1800 | jqop  gep | 74138 80p | 74153 e5p  T4187  32%p | T4184  150p | 74197  1edp
7411 20p | 7428 0p | 7451 18p | 7488 0p | 74118  sop | 74137 100p | 74134 120p TM70  200p | 74185 150p | 74198 18Sp
7412 20p | 7430 15p | 7453 15p | 7489 250p | 74120 %0p | 74138 128p ! 74155 0p 74173 1S0p | 74188 350p | 74199  183p
SPECIAL OFFER ALL 221.C.’s FOR P.W. DIGITAL FREQUENCY COUNTER

POPULAR BRANDED TRANSISTORS

BC147 — BC148 — BC149 — BC157 — BC158 — BC159 — BF194 — BF195 — BF196 — BF197
7p each. 100 for £6-00. Type numbers may be mixed for quantity discount.

Bulk Purchase LT.T. IN4148 10 for 30p, 100 for £1-50 NEW LOW PRICE
; . 741 OP Amps
1 Amp Diodes 1N4001, IN4002, IN4003 4p each, 30 for £1-00 ANY QUANTITY 20p Sl
IN4004, IN4005, IN4006 6p each, 30 for £1-50 555 TIMERS
Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £6-00 ANY QUANTITY 35p each
TRANSISTORS, etc. :(c:::: ;p :(C::&L :Zp ‘ BC212L :Ip BCY?2 18p | BFI80 30p | BFX85S 25p zxm 12p
83 f0p | BC547 12p | BD124 7p | BF182 30p | BFX8T 25 704 1
Adlse Gap | MTCHNFR | sy b | BCisr T | BCisSL tfp | BCse 2p | BDIN 3% | Briss 30p | BRYSS 38p | jNUIe ::
AD140 45p | AF11a  f8p | BClos ep | BCI8  Tp | BC1B4 1ip | BC549 12p | BD132 35p | BF200 30p | BRY56 35p | Bv100 1Sp
AD161  35p | AF115 18p { BC109 o BC169 12p 8Ci84L 12p I BCY70 tép BD135 S50p | BF244 t8p | BSX20 f16p | Br126 fop
AD162 35p | AF116  18p | BC147 7p ' BC1e2 tp ! BC2:12 12p | BCYM 16p | BD137 40p | BFX8s 25p | 2N3055 Sep | BY127 f2p

PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 12;% AS APPROPRIATE
MAIL ORDER ONLY

XEROZA RADIO
1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON

SHORT-WAVE F.M. FRONT END

H.A.C.

CIRCUIT BOARD (P.C.B. 1/18 1oz copper).

FORMICA P & P 33p, on all packs.
8:4x7:7In3 pcs. 80p.10-1 x 79 In 3 pcs. £1. 131 x
9:4In 3 pcs. £1: 20.11x9|n2pc: £1-29,

BARGAIN PACK
10 pcs. 10:1 x 7:9 plus free Ib etching Xtals. £3-29.

FIBRE GLASS P.C.B. (Single-sided)
6x8In55p ea. 12 x61n 85p ea. 12 x 12 In £1-48 ea.
p.p. 15p each plece.

FIBRE GLASS P.C.B. (Double sided)
6x6 In 45p ea. 12x 6 In 70p ea. 12x121in £1:25 ea.
p.p. 15p each piece.

PRINTED CIRCUIT KIT
The no frills all value kit. Centalning 4 pcs 8 x 7
Formica laminate. 1 pce 8 x 6 Flbre glass laminate,
1lb Etching Crystals. 50 c.c. Resist ink, with In
structions, £2-40 p.p. 65p.

BLUE P.C.B. INK

Etch resist use with any pen. Much cheaper than
ready loaded pens 50 c.c. 55p. p.p. .

ETCH RESIST PEN 33p. p.p. 5p.

FIBRE GLASS BARGAIN PACK
200 8q. In. single & double sided pleces, £1-23.

Yep.zmp. | Bop. 2.

FERRIC CHLORIDE ETCHING XTALS

11b makes 1 \itre pack, 70p. p.p. 35p.

KITS Geared tuning. AFC. 88/108

AR gangs gtted full
clrecu agram conn.
WORLD-WIDE RECEPTION detalls supplied.

£3-50 p.p. 25p.

OUTPUT METER
500128 13 x 1% clear plastic
panel type £1-30.

AM/FM TUNING METER
125-0-1251a Edgewlse 1% x §
£1-10.

SIGNAL STRENGTH METER
250u4a illuminated edgewise 1% x § £1-10.

MINIATURE METERS

500 micro-amp (level-stereo beacon, etc.) scaled halt
black/half red.
Size1 x 1 in 85p. p.p. 15p.

3 GANG TUNING CAPACITOR
8-5pf to 320pi. 80p p.p. 20p.

Famous for over 35 years for S8hort-Wave Equip-
ment of quality. “H.A.C.” were the Original
suppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Special offer ARS8 valves—
70p each.

1976 “DX"” RECEIVER

8-DECS AND T-DECS

S-DEC £1:9%0 T-DEC £3-60
U-DEC A £4-20 U-DEC 8 £68-90

SMITHS GEARED MOTORS

Complete kit—Price £8:00 (incl. p. & p. & V.A.T.).
Customer writes: "I think the performance is
astonishing for such an inexpensive and foolproot
kit. I would wholeheartedly recommend this kit
to anyone, however inexperienced, as an antidote
to TV-itis, and as an entry Into a fascinating
hobby"*,

Thie kit is ready to assemble and contalns all
genulne short-wave components, drilled chassis,
valve, aceesscries and full instructions. Full range
of other 8.W. kits, including the famous model
*K plus” (illustrated above). All orders despatched
within 7 days. 8end now for free descriptive
catalogue of kits and components.

Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS

P.O. BOX No. 16, EAST GRINSTEAD,

SUSSEX RHI? ISN

Practical Wireless, October 1976

240v AC 3 revs per min./4 revs, per min £1-50.
2 vevs per hr./6 revs per hr. p.p. 25p.

OVERLOAD CUT-OUTS
Panel mounting 800 M/A 1:8 amp. 10 amp. 55p ea.

MAINS RELAY 240v
3 ¢/o 10 amp contacts. £1 with base.

MINIATURE RELAYS
(13 x 13 x 1) 24v. 4 c/o 40p.

5tb makes 5 litre pack, £2-65 p.p. 65p.

EDGE CONNECTOR

54 way ‘1 vero size etc. Can easlly be cut to any
length $5p. p.. p 10p Side Guides for above con-
nectors 18p each

MINI UNISELECTORS
12 volt 11 wny. 4 bank (3 non-bridging, 1 homing)

£2-
24 vol( 11 way. 6 bank (5 non-bridging, 1 bridging)
£2:00. p.p. 35p.

KINNIE GOMPONENTS 10, NELMES WAY, HORNCHURCH, ESSEX RMII

20Z. HORNCHURCH 45167 (callers by appt.)
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TRANSFORMERS NO HIDDEN EXTRAS_prices inciude VAT and P & P. EXCEPT
1+ WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE—BRS:
ALL EX-STOCK—SAME DAY DESPATCH Electposil. Audio accessones.lemuconductors,Fanel Meter;;: Multi-Meters
‘CALLERS WELCOME (MON:-FRL.)
50 VOLT RANGE CI1000 MINI-MULTI TER
DC-1000V AC- loooxnlooon/v OR SEND STAMP. FOR LISTS.
DCI-100mA, RES- 1501 :
| Sec. 0-19-25-33-40-50V | g\ N AT £4-59 | COMPONENT PAKS
ANTEX SOLDERING |R°NS 200 Mixed valye resistors {count by weight)
ISW £3-57 18W £3-31 150 Mixed value capacitors {(count by weight)
£2:99 SOLDERING IRON KIT 30 Mixed value precision resistors §w 2%
£4-48 STAND FOR ABOVE /| |5 Assorted pots & pre-sets
£1-49 10 Reed switches
MAGNETIC TO CERAMIC 3 Micro Switches
CARTRIDGE CONVERTOR | 20 Assorted tag stri
16-59 | OPERATING VOLTAGE 20-45V PLEASE STATE PAK REQUlRED
19-17¢+ | ONLY £3-1 90p PER PACK
MINJATURES AUDIO KIT 25W
b 24+25W Amplifiers
| +Pre-Amp
| +Power supply
1+ Transformer
| +Front Panel
14 Kit of parts to include on-
off switch, neon ind. Stereo
headphone socket. Plus In-
structions book £32- I8,

MAINS .12 and or 24 Voit
ISOLATING PRIMARY 240-250 VOLTS | Prim, 200-240V
Pri. 120/240V Ref. Ambs

Sec. 120/240 12v
Centre tap with screen

>

COAAWN=OF

]
oo00000nY
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Z
O

HlGH QUALITY MODULES
3 Watt RMS AMPLIFIER ﬂ. -78
5 Watt RMS AMPLIFIER o
10 Watt RMS AMPLIFIER £3~

25 Watt RMS AMPLIFIER o
125W RMS AMPLIFIER £|1~

PRE-AMP for 3-5-10W £7-

PRE-AMP for 25W £15-

POWER SUPPLIES 3-5-10W £I 0

POWER SUPPLIES 25W  £3-5!

TRANSFORMER 3W £2-

TRANSFORMER 5-10W £3-

TRANSFORMER 25W £3- —_——
BSR MINI-DECK TEAK AUDIO KIT 25W

4 Speed Single-or Auto- | Teak veneered cabinet

o8 anocwanmawN—0

CNODIVNAW I N| —OO

CNGONCO WAL AWNN
IS

— — I3

AW
T

Hisv 30 40v" See | HIGH VOLTAGE

only. | Mains Isolating 207
| Prim. 200/220 or 400/440 | 208

~ | Sec. 100/120 or 200£240 %?g

2 VOLT RANGE ), gy 3

d 60 243 5 9| 206 1A
Sec. 0-12 IS 20-24—30V 350 247 13-46 | 203

Gl £ 1000 250 18414 | 204 1A

2000 252 47-65t | S112 300
AUTO TRANSFORMERS T
Ref VA Auto Taps

€
|I3( 20 )0-||5-2|0-240 }5:

1
0.115-200-220-240 5-54
76

MR AW N AN
- ~ N -
STUNINB2IT528N

changer (chassis) £7-61 [ 16%:4+113:43%:, aluminium
SBSRI Pl d'}\ (Ch y £20-54 | chassis, heat sink and front
ingie and Auto assis) I b lus b 1
GARRARD SP25 IV { " ) £21-36 :::’ f““’::cf’::'.;j“ pane|
NEW STEREO 30
. 2 lete Stereo Chassis inc.: | CARTRIDGES
"a 11.59 | BRIDGE RECTIFIERS FTRI R Amp,  Precamp. | Magnetic Sonotone 100 £5-31
17-38 Power Supply. ront _Panel, 0.7

- . Knobs {only needs Mains Trans).
AR A " %-‘,’ ﬁ; 20 o Stereo(38 7£17°99. Mains Trans ACOS GP93-i £2-11
O Ot = 39-461 | 500V 10A ‘70 | £3-56. Teak veneered cab. £4-54. | TCC AT-55 tHa

Sec. 0-24-30-40-48-60y | .
Amps CASED AUTO TRANSFORMERS JIESTAMETERS STEREO FM TUNER fitted with Phase-lock D
pK 4 Pre-selected stations supply 20-35V. SOmA Max, £22:72

240V mains lead input & USA 2 pin 2&8 ) 5 -33
Barrie Electronics Ltd.

£26 86
£4-42 Ref 113W | AVO MMS
£7:90 Ref 4W AVO TT i69
£13-32 Ref 67W U431
3, THE MINORIES, LONDON EC3N"1BJ
TELEPHONE"' 01-488 3316/7/8.
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST

EW
TRANS CASES
Combined wall and
floor mounting. Send

for details.

CBONAWN=O
[=Y-Y-T-Y-T-¥-¥-3

£19-86 Ref 84W {USSR)inc. Steel carry case,
£31-01F Ref 95W POWER UNIT
POWER UNIT | €C12-05 Output Swm:had
20 95+ | Plugs direct into 13A 3pin socket 6-7-5- 13 - 4-5-6 = g - 12V
21-871 ' 9V 300mA with multi-plug  £3-59, at 500mA, £5- IB

NOOOUNAWN—O
0000000 QOoOoOW

F

m
ll 0 \ WIveo Wound Reslstors, Our selection of mixed values. 30 for £1-40, 100 for
£3-50,
Audlo Amplifier Module. Mullard LP1173. Output nominal 10 watt. Supply
ELECTRONICS s. voltage +24vt. With data and circuit £2-30.

Varicap Control Selector. 4 way 25K. £1-50, 6 way 14-5K. £2-00.
Mains Droppers, 10 mixed values £1-00.

Edgewise Level Meters. 200A. Size 1" overall 50p.

15 Assorted Switches. Micro, push button, etc. £1-90.

Tag Strips. 3 way to 7 way. 50 for £1-15.

Stockists of: Amstrad‘Teleton-Akai'Sansui-Wharfedale'
Pioneer - Rotel - Garrard * Connoisseur

BATTERY ELIMINATORSP&P 25p SPEAKERS P&P 0p
240v input6, 7-5 or 9v EMI 13" x 8”7, 3, 8 ohm Piain £3-40

9TAHC/G (Dlam.) £2-25 £1-20 Low Notlse £0-37 £0-48 £0-59

3509 Magnetic £2-25 £1-20 Philips £0-66 £0-90 £1-27
Audio Technica ATS5 £2-25 — Memorex £0-81 £1-18 £1-87
Goldring G850 £3-50 £1-75 Cassette Head Cleaner .. £0-48

G800 £5-25 £1'75 Ampex Head Cleaner De-

GBOOH £5-25 £1-75 magnetiser .. .. £1-99

GBOOE £9-06 £3'50 GARRARD $P25 Mk IV .. £20-70
Shure Cartridges & Styll GARRARD SP25 Mk 1V/G800

M44G £7-43 £5-35 with Plinth & Cover .. £33-20

MSSE £8-87 £6-88 BSR MP&0 .. £15-30

M75ED Type 2 £16-55 £12-25 Plinth & Cover ‘for Garrard

MJSEJ Type 2 £13-90 £8-66 BSR o0 ., £4T7

These Prices Apply to Mail Order Only. V.A.T. INCLUSIVE. All items sublect to
avallability & manufacturers increase

Caliers Welcolme atm ds 4 New

Market St T

Mail Order Dwa
Belmont St, Monton,
Eccles, Manchester.,

output .. .. .. £2-55 8” x §” C. Mag 5 watt,
12v d.c. tnput (SDEC” 3,8 0r150hm.. .. £E2:35 Chrome Plastic Knobs. 3 Types 4 of eacty with spring clip. £1-25.
'y ou(puts 7-5 8" 5" Dualcon
ot 9 d.c.) at 300mA . £4-20 Boﬁlm 10“ ° € £3-70 Ferguson Stereogram Chassis. Mode! 3357, All transistor. Med/LW. FM.
ELACS}”Bohm Dualcone T £2.95 %waﬂs per channel S/M. With connectlon data. Less tuning scale. £18-00.
CARTRIDGES & STYLI P&P 25p 8” 8 ohm Dualicone .. .. £305 [ e
O/D 10” Dualcone oo .. £3-35 Ferguson Stereogram Chassls. MW, LW, FM. With tuning scale (5+5 watts
Acos GPBL/2SC or €S Cart.  Styli slne wave) 15 ohms £26-25. P/P free,
s P
(soter. comp) o £1-680 £1-20 MICROPHONES P4&P 45p Copper Clad Laminate. 8" x 7"=3 boards £1:00 + 8%.
G'PQSM&I(QSM F GRS ub 1|3%|50Kb/6|<|>o ov:m Ferric Chioride. 11b 65p + 8%.
ster. cr o ‘ uni-dir. ball metal
P Crystals HC6U. (MHz) 12700; 12891:6; 9455-55; 9530-55; 9087-5; 9456-25.
S Rsg onse/t £2-00 £1-20  CondenserMic. 600 ohm Ec""ﬁ 32-01667: 52-02500; 37-7625; 51-56667; 52.03333; 9090-62; 9531 -94; 953333, 50p
GP101 cryst. comp. £1-00 o= Cassette Stick Mlc wlth each.
GP104 ster. ceram £2:15 £1-20 R/Control ... £1°56 Etectralytics, 32/32/32uF, 325v. 2° x 13 35 80uF 150y 11" x 1" 20p ; 2000uF 30v,
BSR X5M or X5H Cass, Stick Mic with 2*” 1” 25p ; 2000uF 35v 3" x 17 30p; 470uF 100v 3” x 11” 25p ; 2000/2000uF 25v 2" x
cryst. comp, £1:65 £1-20 R. Control (Phlllns type) .. £1-93 i”JSp,100uF 200v 34x11” 30p ; 18/16uF 275v 13”x1” 20p ; 4500/900/9000F 30y 24"x
Sf:?sﬁs‘orszfﬁl'l YD (5D 147 20r50250;)uF 40v 3" x 13” :(!l:l6 4F70u5 21‘;“”{ ’;DSp :14 000, F225v1§ X 1{*” 40p;
. 32u v 147 x 17 30p; 8uF 16uF 450v 137 x §” 5 1000uF 12v 137 x §” 15p;
SCSM stercera £2:75 £1:20 CASSETTES & CDOP&PC%ZS 5000F 50v 2x13” 50p ; 150/200/2001F 300y 3":11" sonp 16/16/16,4F 350v 2" x 17 30p;
onotone 9TAHC or 50/5014F 500v 3" x 1” 50p ; 400uF 40v 14" x 3” 20

Tel 061789 5268

Try our parcel of small capacitors 20 mixed values £1:50 + post.
Miniature Presets—Selection of various values 10 for 65p.
Colt Formers. 50 mixed. £1-25,

Slider Volume Controls. 1K Lin; 100K Log; 1 Meg Log; 25K Lin. 25K Log;
10K/100K Log; 100K/100K Log; 50K Log, 33p each.

Altslg/ﬂnlum Chassls, 74" x 5" x 2}” 65p. 10" x 71" x 2" 75p. 11" x 7{” x 21" 85p
+ 8%.
Thorn TA/28. Slide synchroniser for 4 track reel to reel recorders. 6 pin DIN

socket models. £4-50.
‘B“Szltooslnglo Play Decks with Cue. Fitted stereo cartridge. P146 £11:00. P153

Please add 10% P.P. Unless stated free P/P. VAT 121% to be added to
,total order unless stated 8%. No goods despatched outside U.K.

SURPLECTRONICS

216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS.
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All individually boxed All transistors,I.C's offered
) EXPRESS EXPRESS lare new and branded.
Full trade discounts to | poSTAGE POSTAGE | Manufactured by Mul-
i 18p for 1 Valve.
bona fide companies. Bt s iianci valve 8 (e ez i IS 'larc:: Tel)v(last, RICA: |'1:"e1!"-
q q . add 2p in UK ranti otorola
Prices on application. S ! 7
Aaus 007 BD131 o042 Fairchild, Lucas etc.
DM70 089 EFS0 062 POCSY  0-84 | PLOOS 140 | 30CL5/ AAZ13 012 | BDI32  0-50 N N ’
DY86/7 070 | EFS3 110 | PCCS85 102 PLo08 173 |  PCI800 122 Aszls 010 | BFus 020 Quantity discounts on
Dsez 0S| EFS; 070 | FCCRS 098 PO £33 30CIT 129 oy O5HEe B application
M . P(XS B 1 % . g g -
L O Ekes 143 | poonsy T87 PLevy  ggy 30018 o Aciz1  osn | BRI 089 | 2P
EBCS1 089 PY33 073 :
2 o | EPo1 185 : 25 | 30F5/PFSI8 ACI28 016 BF180 038 | OA91  0.07 | ZTX500 013 | 2N2804 0-20
EBF80 068 PCF80  0-84 | PY81/800 072 i
EBFSs 066 | EF92 11 | porgs 197 | bves " oag | 135 AC176 035 | BF181  0-35 | 0A200  0-08 | ZTX601 0-15 | 2N2504A 0-25
EBFS 050 | EFS5 183 | PCFsd 097 | PY86/7 7o | SOFLI/ ACI87  0-21 | BF194 010 OA203 006 | ZTX503 016 | 2N2905 0-33
EF183 003 | bow o84 | PCEBS00 0-98 ACI88  0-30 BF195 013 OCI16 100 | ZTX531 025 | 2N3905A 028
Ross  ose | EF1ss ogs| pSR200 LSO PSS 084|000 ACY31 0-85  BF17 018 | 0C20 2oo,zrxuo 018 | 3N1906  o-20
Ecss 088 i P05 | POF20L 150 | Pysooa 180 30FL2 - 102 AOY39 075 | BF200 082 | OC23 125 |  No14 0.8 | IN2926 918
EC90 084 | o) 1,4O|PCF80) 097 | PYB00 072 | 3ipnd 1p ADI40  0-80 | BFSSI  0-85 | OC25 040 | IN¢001 0-08 | 3N3053 018
Eco7 069 | pidt 00| PCFBO02 102 | PYBOI ¢lJ~72 30L)/POCHA ADI49 078 | BFS98 026 0C28 100 | IN¢002 ¢.07 | 2N3055  0.68
ECC81 070 | g 070 | FCF806 087 | U26 22 | 063 AD161 044  BFWI0 061 | OC35 075 | IN4003 0-08 | 3N3525  0-91
ECC82 070 | Bygs 1.40 | PCH200 173 | U181 17| o5rasy AD162 044 | BFX29 o-za[ocsc 080 | IN40O4 0-08 | 2N3614 190
ECC83 070 .og | PCLBZ 084 | UL83 088 “"Log . AFI15 098 'BPX88 024 | 0C42 0-40 '
EL95 1-02 | 805 1-35 [ IN4005 aNs61s 068
ECCS84 068 | pyg; 1.9 | PCI83 007 | UBCBL 080 | 40770 ° 1,38 AF118 088 BFYS0 020 |0Ce 020 | 7nd0dd 810 aNg700 011
ECC85 102 | pya) 0-g9 | FCLB4 003 UBFS89 065 3584mp 1.3 AF117 024 | BFYS1 0-20 | OC48 020 | 1Ng007 018 | 3N3708 018
ECCS8 1. 2vgs 080 | PCL8S 072 | UCCBS 0488 | 39117 AF186 048 BFYS3 020 OC71 025 | nNioos oo8 | 2N8704 018
ECC189 077 | Evse/a7 o7 | TCL8S 097 | UCH8I 178 | “Leal 00 AF230 044 | BR100 040 0C73 098 | IN{14s oo | IN3708 015
ECF80 068 | Kyss 0-g1 | PCL805/850-97 | ycLs2 102  30P19/ ABY27 040 | BY100 0-27 | OC768 080 18921 0-07 | 2N$708 911
Bk oW sme os|Eh rer UGmo m| el e | g o oavhe 0N ccn o)l pE e e
ECF! - : f PFL200 1 28 | 30PL1 i 12 | i . :
EOm® 170 % 13 ELI 140 Uves oo | Eibol vas BALS 010 |BZXSL reries | OCSID  Oga | 220004 340 2NATOR 007
ECHS3 108 |.gzss 192 | PLAL 123 | ga0Le 30PL13/ IO 1S e <0 OCEIZ 078 |gsorp g2 | INSTIC 011
ECH84 150 | 0083 060 | PL81A 140 | "HCesos1-20 | PCLS0O 147 BC106 °1 ¥ 010 | 0GId0 1o |3N6ss  e1s | aN3TIL 1
B R “3‘?33 f:g ARILLEE 172 BaIs 918 | cravos 048 | ocrto 059 | 2No97 ey 0
ECL82 0 i d g : iN3820 0
ECL83  0-93 | PCo7 070 | PL84 1-02 | s0C1/PCFB0 | 30PL1S  1'44 gg}:; g_' ggg;:z: 8123‘38533 g::z 3233:.« INB82S 050
ECL86 082! PCY00 084 | PL500 140 084 BOLT 830 | ORGs<o o8 | ocaey 1901 aNirst INI903 918
BC148  0-08 | MJE340 047 | 0C203  1.50 | 2N1133 3N2904 020
BCI69C 01§ | MJE370 068 | 0C209 1.5 | 9N1303 aN300s 088
| PY500 110 | 6J56M 0-65 BOIS2 018 | MJES20 065 OCP71 1.0 | 3N1302 aN3s06 025
NEW VA PYBI/800 0-50  6J5G  04B BOI182L  0-18 | MIE3955 127 | ORP1a  0-60 | 2N1304 3Ndose 018
PYSOI 058 | 6J8 0-38 BOIS4L 018 | MJE3055 078 | ORPS0  0-56 | 2N1308 3Nd0se 010
S 8P4l 8:00 | 6J7G 0-30 BC338  0-15 | MPF103 040 | TIC4¢  0-99 | 3N1306 IN406O 918
Ind:v:dually boxed and sk 0-85 | 8J7M 068 BOY32 085 | MPF103 088 TIC2260 1.80 | AN1307 IN4001 @18
teed but of E T4l 150 8KAGY g:o BCYSS 0-38  MPF104 088 | TIL200 0-20 ;gi:g: : :g:g:n ::
= 8K 7 5 BOY34 048 | MPF105 086 | TIP42A  80p 9
guarantee o O uro ’3;; ‘1)3: SK7M 048 BCY70 g-:s 1;1:555 g-ag gxxg; 0}2 aN161s  #81 gg;i‘lg {
" 8KBG 045 BCY71 082 | NKT404 1.0 X108 010 [aN1e14 045
pean or other origin at Jiel omiokam  on BOY72 0 ‘ou o-n\zgaoo 013 [ 2N9147 1.5 | 40360 0
. AB 040 | 6K25 100 BOZI1  0-88 | OA10 040 ZTX301 014 [2N2160 078 | 40861  o-4%
greatly reduced prices. | JiBcso o.;g 6L6G 125 BDI2l 100 | OA79 010 | ZTX302 018 | 9N3369A 0-16 | 40362 o
. UBC4I 080  6L6GC 080 BD124  0-65' 0A81 018 | ZTX804 024 | 3N2646 050 | 40430  0.88
Quotations for any|uvies o8| serc 040
UBFBO 080 | 6Q7M 080 BN7400 016 | BN7428 040 | BN7486 047  BN74145 128 | SN74192 200
valve not listed | UBFB9  0-50 | 6SL7GT 0-88 BN7401 016 | 8N7430 018 | 8N7490 055 | BN74150 195 | BN74103 200
0 UCCss 080 68NTGT “3 gz\qugg 00-1: g:eg; gg;.smaslmloo BN74151 100 | BN74194 1-30
UCH42 000 | 88Q7GT 0-4 N74 1 N7 : 00 | BN74154 200 | 8N74195 1-10
AZ1 1.00 | EF374 150 | N78 6~00rucg§, °.:o sUBG 160 BN7404 026 BN7438 037 | BN7492 070 | BN74156 1.00 | BN74198 1.80
AZ231 1-00 { EF39 12510\:& 048 | Uirga 040 | 6ven 080 BN7405 022 | BN7440 022 | BN7493 070 | BN74156 100 | BN74107 1-20
CBL31 140 | EF80 0-35 | OB2 048 | yCres 070 | 6VSGT  0.60 BN7406 048 | BN7441AN BN7404  0-80 | BN741567 096 | BN74198 277
CL33 130 EF8s 0-48 | PC86 088 | pg) 078 | 6X4 0-48 BN7407 048 0-92 | BN7495 080 | BN74170 282 | BN74199 252
Cyal ~ 100 EFss 080 Pcss 088 | yres  gud oXf. 048 BN7408 028 | BNT442 079 | BN7496  0-95 | GN74174 1.5
DAF91  0-40 | EF89 038 | pCo7 088 | yLd1 088 | 6X5GT  0-85 BN7400  0-28 | BN7450 016 | BN7497 8-87 | @N74175 1-10
DAF96  0-60 | EFO1 040 | PCY00 o-uJUW 050 | 7B6 0-80 BN7410 016 | BN7451 016 | BN74100 189 | gN74176 1-28
dE R o G R R
' ; 2 58 | UY8S 048 75 200 : ; | : '
DKSL 0 Ermn ol |TSmh I vmuewodo 7 PR | s ode aUNEd oif Aviing oud
DKos 100 EFISS 040 | povsy  bge | VRISO30 048 oy 43 8N7417 086 | BN7473 041 | BN74121 080 | DIL 14 pin ISp
DK§6 078  EL32 060 | pcrg2 048 | IR3 0-80 1 7 ’ BN7420 016 | BN7474 042 | 8N74122 070
DLs7 080 | EL33 800 | PGFSS 085 185 RE s e BNT423 025 | 8N7460 060 BNTAI3 100 | ¢QCKETS 16 pin 17
DL94 035 |EL34 070 pcrsol oo | 1T4 o8 | laaTe  oe 8N7423 087 | 8N7483 110 | BN74141 080 P P
DL96 065 | EL36 060 | PCF803 088 Ve 085 | 12AT7 045
DY88 045 | EL37 840 | PCF805  0-90 ;120 | 12AU6 080 2
H BRAGY 120
DY87 048 | EL41 090 | pCF808  0-80 j 12AU7 088
2 1 5USG 128
DY802 047 | EL4 88 | PCF808  1.00  fyicp 070 | 12AX7 088
EABCS0 038 | ELSC 8:8 PCL82 048 | (Lonr s 12BA6 080
A M| EMso  ogs | bCLS 070 524 098 13DEs 040
EB91 030 | E 5 | P 6/30L2 096 | 30CI 040 'I' b dd d ® OSCILLOSCOPE TUBES
EBC33 100 gg}g: Si‘.’g PCL86 000 gAK5 045 30015 100 opnea e
BBCA Ol EMes 140 | Poraosss " | AAMS B | Soc o to all orders WSS O Ty
i 6AQS 0 H
EBFEO 040 | EMST 100 o0 S 1o soFa 100 DG 7-5, VCR 139A
EBF83 040 EYgl g‘o PD500 180 | gimyg 0-6¢ | 3OFL1  1.00 Valves & Plastic
EBF89 0-39 | EY88 80 PEN45 085 gitie oo | BOFL2  1.00 X 065 All at £8-00 each, +p & p 50p.
EBLS1 800 | Ez40  oeo | pL36  oes AV 248 0.4 100 Transistors 1249 o
ECC81 048 EZ4l 078 | PL81 088 | gpme  0ev | soLls 098 Add 8% VAT
ECC83  0-88 | EZ80 0-30 | pLsa 0-80 | gBHE 078 | OL17 090 Integrated
ECC83  0-38 | EZ81 0-31 | pLa3 0-80 | gBJ6 075 | 30PAMR 180 Circuits & Metal
ECC8¢ 038 GYS01 090 | PL84 080 | 6BQ7A 086 | 0PI13  1-00 L
ECCSS 045 |GZ30 068 | PLSOD 085 | gnR; 146 0PI 08 Can Transistors SPEGIAL OFFER
ECCSS 080 | GZ32 086 | PLSO4 088 | gpg7 140 | 0PLI 095 8%,
wwe dwelums, omimee ow o if R e
ECH43 0 88 | gpw 1-00 | 30PL24 110 " .
ECH81 0385 | KT61 340 | PL802 200 | g0q 040 | 35W4 0-60 TERMS OF BUSINESS: C.W.O. A/c’s available to approved companies
ECH83  0-50 | KT86 340 | PX25 380 | 6CD6(: 180 | 35Z4GT 070 on application. Telephone and telex orders accepted. Export and
ECL80 060 | KTBL(7C6)2:00 | PY33 083 | 6cHe 220 | 50CDEG 180 trade enquiries welcomed. Open daily to callers 9 a.m.-5 p.m. Monday
ECL82 048 | KT8L 176 | PYSBL 030 | 6CW4  4-00 | 807 1-00 Friday Prices S0 A @ e
ECL83 075 | KT88 385 | PY82 045 | 6Fu3 090 | 8I3ITT 1750 to Friday. Prices correct when going e y
ECL86 085 | KTW61 150 | PY83 0-50 | 6F25 1-00 | 813USSR 7-00 Prices on application for any types not listed.
FECLLB00 3:50 | MUI14 100 | PYBR 0-83 | aFoxk 075 | 8664 2-00 Obsolete valves a specnahty.

VALVE MAIL ORDER GO.

Glimax House, Fallsbrook Rd.,
Streatham SW16 6ED
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Technical
Training in
Radio,
ITelevision and
Electronics

ICS have helped thousands of ambitious people
to move up into higher paid, more secure jobs in the
field of electronics — now it can be your turn. Whether
you are a newcomer to the field or are already

| working in the industry, ICS can provide you with
the specialised training so essential to success.

Personal Tuition and Guaranteed
Success

The expert and personal guidance by fully qualified
tutors, backed by the ICS guarantee of tuition until
successful is the key to our outstanding record in the
technical training fheld. You study at the time and pace
that suits you best and in your own home. In the
words of one of our many successful students: “'Since
starting my course, my salary has trebled and I am
expecting a further increase when my course 1Is
completed

City and Guilds Certificates

Excellent job prospects await those who hold one of
these recognised certificates. ICS can coach you fo
Telecommunications Technicians

 Radio, TV Electronics Technicians

Technical Communications

Radio Servicing Theory

Radio Amateurs

Electrical Installation Work

Also MPT Radio Communications Certificate

Diploma Courses

Colour TV Servicing

Electronic Engineering and Maintenance

Computer Engineering and Programming

Radio. TV and Audio. Engineering and Servicing
Electrical Engineering. Installations and Contracting

Qualify for a New Career

Home study courses for leading professional exam:-
inations and diploma courses for business and
technical subjects

G.CE Engineering Purchasing
60 subjects Farming Sales
at 'O Heating Storekeeping
‘A levels Industnal Work Study
Accountancy Management
Alr Mechanical

Conditioning
Building

POST OR PHONE TODAY FOR FREE BOOKLET.

To: International Correspondence
Schools

Dept.777Q Intertext House, London
SW8 4U] or telephone 622 8911

Subject of Interest .
Name

Addr

Telephone Number

532

" : 7}
e IHanta
CAPACITIVE DISCHARGE ELECTRONIC
IGNITION UNIT

IMPORTANT NEWS !
WE ARE PLEASED TO ANNOUNCE THAT THE
“MANTA” — ONE OF THE HIGHEST QUALITY
IGNITION UNITS AVAILABLE — IS NOW SUPPLIED
IN KIT FORM

CONSTRUCT THIS TOP PERFORMANCE IGNITION
UNIT AND BENEFIT FROM IMPROVED PETROL
CONSUMPTION, SMOOTHER RUNNING AND
INSTANT STARTING FOR YOUR VEHICLE.

KIT PRICE (INCLUDING POSTAGE AND PACKING, V.A.T.,
FULL ASSEMBLY AND INSTALLATION INSTRUCTIONS)
ONLY £16:50

(Ready made unit available at £19-85, including V.A.T.,
postage and packmg)

Send S.A.E. today for full details of this top quality unit to:—

ELECTRO SPAREN

Dept. P.W., 187a SHEFFIELD RD., CHESTERFIELD
DERBYSHIRE S41 7JQ TELEPHONE (0246) 36638

GREOASUNG electronies

From Denco Coils, through TTL, C'Mos, Quarts
Crystals, Vero, DVM Chips, Clock chips, LED’s;
LCD's; Displays, Transformers, Boxes, Cases, Knobs
and millions of R’s and C’s, Transistors and Diodes.

it's all in our BRAND NEW illustrated
CATALOGUE. FREE with every copy
are 36p worth of vouchers.

Send 35p, inc Free p & p to

Dept. | Chromasonic Electronics, 56, Fortis
Green Road, London, NI0 3HN.

This fine Super Touch-Sensitive Piano can be built in just |2 hours.
All component parts are brand new and guaranteed, and sold at
wholesale prices. Visit our showroom and see how simple and pro-
fessional the end product is.

For further details on our complete range including Organ kits and
components for musical instruments, telephone 01-986-8455/5043,
B 870-4949 01-249-5624,

.g/ec/romc MIdzca/jmfrumenb

Showroom: i2 Brett Road, Hackney, London, E8 1)P.
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‘GREENWAY’

Capacitors EI2 Values L.T.W. Polyesters
10% 100V Radiai* -00l; -0012; :0015;
-0018; -0022mfd 3p each, -0027; -0033;
-0039; -0047mfd 3p. -0056; -0068; 008
*0lmfd 3:5p each. -012; -015mfd 4p. -0!8;
-022mfd 3-5p. -027; -033; -039mfd 4p.
-047; -056; -068mfd 4-5p. -082mfd 5p.
+Imfd 5-5p. -12; -15mfd ép -18mfd 6-5p.
+22mfd Tp. -27; -33mfd 9p. -39mfd. 10-5p.
-47mfd 12p. D|pped Tantalum <1y -15;
-22; -33; -47; -68; I; 1-5; 2:2; 3-3 35V
I0p each. 4-7; 6.8 IOm(d 25V lip. 4:7
10mfd 10V 10p. |5 22mfd 16V 15p. 33 10V
15p. 47 6V; 68 3V 15p. Electrolytic
Capacitors* Axial 1000 40V 25p. 470 16V
15p. 220 25V 12p. 4-7 63V 5p. 2-2 63V 5p.
Imfd 63V 5p. Radial 2200 40V (Tag) 50p.
1000 16V 25p. 470 25V 19p. 220 25V 12p.
100 25V 6p. 47 16V 5p. 33 16V 5p. 10 16V
4p. S5mfd 16V 3p. 47 16V 3p. 2:2 50V 4p,
Imfd 50V 4p. {Watt Carbon Resistors*
IR-10Meg 1-5p each., BARGAINS Trans-
former Torrodial (Plessey) £1:25 + 42p
p&p. 500V A.C. Capacitors (6mfd £1-25
+ 42p P&P. Edge Connectors -15 pitch
18/13/10/7 Way with Polarising Key (0p
each. *Slider Pots 47K lLog Sterio 20p—
single 10p. *1} Open Fuse Holders 5p.
*Phono Panel with 4 sockets 10p.

SEND FOR FULL LIST—Industrial Dis-
tributors. Terms C.W.O. V.AT. (*) add
l2§(°/°, )others 8%. P&p on orders under

25p).

Greenway Electronic
Components
(East Grinstead), Ltd.

62 Maypole Rd., Ashurst Wood,
East Grinstead, Sx. RHI9-3RB.
Tel: Forest Row 3782 (STD 034-282) 3713

VAT INCLUSIVE PRICES

Add 20p P & P—No otherextras

Please
mention

Practical
Wireless

when
replying
to
Advertisements

Fully branded devices from

RCA, TEXAS, MOTOROLA,
MULLARD, etc.

RAXED—Plastic 3 Terminals
1 Amp Posltive

5V 7805 150p
12v 7812 150p
15V 7815 150p
18V 7818 150p
4V 7824 150p
1 Amp Negatlve

5V 7905 215p
t2v 7912 215p
15V 5 215p
18V 7918 Eskd
24V 7924 215p

LM309K (TO3) 5V 1 Amp150p
LM323K (TO3) 5V 3 Amp750p
TBA625B(TO5)12V 0-5A 99p
7805 (TO3) 5V 1Amp 150p

TTLS by TEXAS AN- BCta4 14p  BFR3®  37p
3 rHae I SR e
20p | A P 1 P p
e, b Ties 'ieo[acizs 18p[BC213  12p(BFRE0  37p
7401 18p 7488 291p | AC127  18p | BC214 17p ;| BFR8S 37p
7402 18p 7490 40p | AC128  18p | BC337 24p | BFX30 32p
1 90p | AC1T6 8p | BC478  32p | BFX84  28p
B BRI Ctg1  18p | BCYTo  20p | BEX8S
7404  24p 1452 4asplA P P p
40 p
JaHe4  30p 7493 p [ AC188  18p | BCYTt  24p BFX86 28p
90p | AD149 48p | BD123  t20p | BFX87 2p
7405 25p 7494 P
7408 41p 7495 70p | AD161  39p | BD124  95p ; BFX8S 26
740F  39p 7496  84p | AD162  39p | BD131 39p | BFYS0 17p
7408 22p 7497 291p | AFt14  22p | BD132  43p | BFYSt  16p
408 22p 74100 11sp | AFH15 22p | BD135 54p | BFY52 17p
741C P 74104 60p | AF116 22p | BD136 55p | BRY3s  39p
74H10  22p 74105 60p | AFN7 22p | BD139 56p | BSX19  18p
7411 24p 74107  36p | AF139 40p | BD140 60p | BSX20 18,
7412 27p 74118 sop | AF239 48p | BF115 24p { BUI05S  175p
7413 40p 74121 32p § BC107 p | BF167  25p | BU108  312p
741 85p 74122 52p | BC108/B 10p | BF170  28p | MJE340  49p
76016 d0p 74123 7T3p | BC10SC 11p | BF173  27p | MJ20S5 1
i O ST sl
7 3 p
TN kb T4k gin{BCie  wp|BRITY  3%p MPSAGS 3T
7422 28p 74141 TSp BC157 11p | BF180 35p { MPSA12 62p
7422 sp 74145 95p | BC158 13p | BF181 35p | MPSU06 78p
7425 13p 74148 173p | BC159 13p | BF182 35p | MPSUS6  98p
7421 40p 74150 135p | BC169C  15p BF184 24p | OC28 T0p
7428 39p 74151  17p BC17t p | BF185 24p | OC35 T0p
743¢ 19p 74153  s2p | BC172 11p | BF194 13p | OC#41 19p
7432 2p 74154 164p § BCIT3 13p | BF195 11p | OC42 19p
7437 32p 74155 97p BC177 20p | BF196 17p | OC45 19p
7438 2p 74156  97p BC178 17p | BF197 19p | OCT1 25p
7440 18p 74180 107p BC17% 20p | BF200 40p | TIP23A  50p
7441 85p 74161 fo7p | BC182  12p | BF257  34p | TIP26C  é2p
7442 T5p -,4}3% }8}" C183  12p | BF2ss  39p | TIP0A  s0p
7445 116p T4 P
7444 118p 74164 140p | OP. AMPS
7445 120p 74166 140p | 301A Ext. Comp. 8 pin DIL 40p
T446  120p 74174 120p { 536T FET Op. Amp TO 98 300p
7447 81p 74175  92p | 709 Ext, Comp. 8/14 pin DIL 0p
7443 80p 74176 131p | 710 Diff. Comp. 14 pin DIL 4Sp
745% 18p 74177 100p | 741 int. Comp. 8/14 pin DiL 25p
v wBlw gwiioebl,
7453 18p pi7 xt. Comp. 8 pin P
7454 18p 74182  89p | 776 Prog. Op. Amp TO 99 153p
7460 18p 74185 146p | 1458 Dual Op. Amp. 8 pin DIL  75p
7470 36p 74190 155p { 3130 CMOS/Blpolar Mosfet 108p
74]"; J:p ;::g; :g:p 3900 Quad. Op. Amp. 14 pin DIL  60p
T47: Mp P
47 31p 74193 130p | |NEAR 1.Cs.
M 4 THB 190 [ CA3028A DIfl. Cascade Amp. To 92 12
P A 3046 5 Transistor Array 14 pin DIL 70p
4@ S4p :’,ngg :g:p CA 3048 Quad. Low Nolse Amp. 2
748 103p 14198 ‘P CA 3053  DIff. Cascade Amp. TO5/DIL Wp
uz 85 P 1 CA 3089E FM IF System 16 pin DIL  250p
9 74199 197
un - 9%p P | CA 3090AQ FM Stereo Decoder QIL  500p
o ICLaEC vcarinim Dl e
un.ken t4 pin P
C-MOS ICs 1200 | LM3BON "~ 2W Audlo Amp 14 pin DIL  100p
40c0  18p 4029 P | LM38IN  Stereo Pre Amp 14 pin DIL  180p
4001 18p 4030 59p | M252 Rhythm Ken 18 pin DIL 850p
4002  18p 4042 90p { MC1310  FM Stereo Decader 14 pin DIL 200p
4006 104p 4043  100p | MC135tP  Lim/Det. Audio Preamp 104p
4007 18p 4046 150p § MC1495  Multipher 14 pin DIL 1700
4009  67p 4047  130p { MC1496  Bal. Mod/Demod 14 DIL 115p
4011 18p 4049 88p | MFC4000B iW Audlo Amplifier PCB 75p
4012 19p 4050 50p | MFC6040  Electronic Attenuator PCB  160p
o1 en me|lenl sluvheefeton
mer p 1
4016 S4p 4056 145p | NE556 Dual 555 14 pin DIL 108p
4017 100p 4 120p | NES6IB PLL with AM Demad 400p
:gﬂg li:p :32? ;gp Nssgze ;tt r‘nnl vgﬁ. 18 pin DIL 43:p
' p p | NES65 pin P
4020 120p 4072 29p § NE566V PLL Functlon Gen 8 pin DIL 1685p
:g%g 1:;’9 :gg'z ;g: NE§,67V SLLlToet!,e 3ec<|)daB?Lpln DIL z:gp
] ual S pin ]
4024  75p 4510 142p § SN72733  Video Amplifier 14 pin DIL  150p
4025  19p 4511 200p | SN76003N  Audio Pwr. Amp with Int. HS 275p
426 200p 4516 140p | SNT6013N Audlo Pwr Amp with Int HS 175p
427 8p 4518 106p | SN76023N Audlio Pwr Amp wlith Int HS 175p
4028 152p 4528  130p | SN7 Audlo Pwr, Amp wlith int. HS 275p
TOWPROFIF DI | TAALIE e ATS Univetscior iL. fae
udlo Amp p
900’(“;9 5‘1""’““‘53 TBA800 5W Audlo Amp QIL 100p
i G ‘"D- 4, 0in 13 [ TBASI0  TW Audle Amp QIL 125p
pin 14p, pin 40p | TBA320 2W Audlo Amp QIL
MOLTAGE ;Rﬁ;w %orw *ﬁUdep/&mqurllLe pin DIL m’a
O mef; e P
REGULATORS ZN414 TRF Radlo Recelver TO18  140p

OPTO-ELECTRONICS

PHOTO- LEDs
TRANSISTORS TIL209 Red 15p
QOCPT0 33p TIL211 Green 32p
OCPT71 120p TIL32 Infrared Mp
2N5T77 43p MV5025 27p
LDRs 0-2”

ORP12 80p Red 18p
ORP60 %p  Green 29p
ORP61 78 Yellow 32p

p
SEVEN SEGMENT DISPLAYS

VARIABLE VOLTAGE
REGULATOR
723 21V to 37V 150 mA

Practical Wireless, October 1976

4 Pin DIL 45p

3015F  Minltron 0-3” 175p
DL704 Com. Cathode 0-3" 160p
DL707 Com. Anode 0-3” 160p
DL747 Com. Anode 0-6” 250p
OPTO ISO TORS

Photot 112 (IL 12) 6 Pln DL 151p
Photodarlington ILCA55 6 Pin DIL 270p
DRIVERS

75491 Quad Segment Drlver 14 Pin DIl T6p
75492 Hex Dlgit Driver 14 Pin DIL 87p

Govt., Colleges;
etc. orders

accepted

Tel, 01-204-433)

TIP30C  72p , 40594 85p
TIP31A  56p | 40595 87p
TIP31C  68p | FETs
TiP32A  #3p | BF244  45p
TIP32C  85p | MPF102 40p
TIP33A  7p | MPF103  40p
TIP33C 120p | MPF104  40p
TIP34A 124p | MPFi05 40p
TIP34C 180p | 2N3819 27p
TIP35A 243p | 2N3820 50p
TIP35C 200p | 2N3823  54p
TIP3BA 207p 57  40p
TIP36C 380p | 2NS458 40p
TIP41A T0p | 2NS459  40p
TIP4IC  84p | 3N128  81p
TIP42A  76p | 3N140 92p
TIP42C  96p | 3N141  8ip
TIP2955 76p 3 $3p
TIP305S  80p | 40673 s8p
TIS93  28p | UJTS
ZTX108 1p | TIS43  37p
ZTX300 16p | 2N2160  95p
ZTXS00 19p | 2N2646  45p
ZTX504 60p | 2N487T1  40p
2N697  25p | PUJT
2N698  32p | 2Ns027 p
2N708  22p | DIODES
2N708  22p | SIGNAL
2N918  43p | OA47 p
2N930  19p | OA70  10p
2N1131  25p | OAS8t 10p
2Nt132  25p | OA85  11p
2N1304  40p | OA90 7P
2N1305  40p | OA91 [
2N1306  40p | OARS
2N1307  40p | OA200
2N1613  22p | OA202  10p
2N17T11  22p | 1Ng14 p
2N1893  32p mm 11p
2N2219  22p | tN4148 4p
2N2222  22p | RECTIFIER
2N2368  15p 100 1p
2N2484  32p | BY128  15p
2N2004/A 22p | BY121  12p
2N2905/A 22p | 1N4001 op
2N2006/A 22p | 1IN4002  8p
2N2926RB 9p | IN4OO4  7p
zszosup 1N4005  Tp
2N3053 1N4007
2N3054 43p ZENER
2N3055 54p | 2-7 to 33V
2N3439 2p | 400mW  11p
2N3442  151p [1W p
2N3702 4p | TUNNE
2N3703  14p j AEY1Y  7Sp
2N3704 14D | vARICAP
2N3705  14p | gajos ~ 33p
2Na7os 11 | NOISE
2 P
2N3708  11p Z5J GE‘“"
2Nl e RECTIFIERS
2Nase6  90p | 1A SOV - 2%p
2N3904  22p 14 So0v P
2N3g0s  z2p | 1A 400V 28p
2N 3906 1A 600V 32p
2N4058 19p | 2A 50V 40p
050 19p | 2A 100V 48p
2N4123  22p | 2A 400V 56p
2N4124 22p | 3A 600V 63p
2N4125  22p | 4A 100V 15p
2N4126  22p | BA SOV ;’:D
2N4285  24p | 8A 100V 78p
2N4379  142p | 6A 400V 90p
2N4348  173p | TRIACS
2N440\  34p | Amp Volts
2N4403  34p | 3400 130p
2N5089 34p | 8400  182p
2N5401 82p | 8500 184p
40380 43p [ 10400  200p
40381 43p | 10500  270p
40362 45p | 40430  103p
40410 §5p | 40669 19Sp
40409 $5p | DIAC
40411 243p | BR1OO  30p
SCR THYRISTORS
1A 50V TOS 43p
1A 100V TOS 45p
1A 400V TO5 50p
3A 400V STUD stp

TA 400V TO5 + HS 97p

8A 50V Plastic 142p
16A 100V Plastic 173p
16A 400V Plastic 185p
16A 600V Piastic 23p
BT108 150p 2N3525 104p
C108D  T0p 2N44d4  200p
MCR101 27p 2N5084 43p
MEMORY 1.C.s
2102-2

(Intel RAM) 300p
R0-3-2513

(GIM ROM) 850p

TECHNOMATIC LTD.

54 SANDHURST ROAD, LONDON, NW$
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1.2uV for 30dB SN, adjustable output voltage, uitrasonic suppression
better than 70dB. 6 presets, geared manual drive. Double {C stabilizers.
Supplied with prealigned Larsholt RF/IF and decoder module. Com-
plete with black woodgrain cabinet, and solid aluminium front panel.
Kit £55.50 (£62.43 inc. VAT)

Buiit and tested £79.75 (£89.71 inc. VAT)

{Carriage £3.00 extra)

modules for rf,if mpx: (12v)
audio and general components

NEW 7020 Dual ceramic filters, 2 stage preamp into the
improved CA308%E (HA1137W)}, with mute,
AFC to suit ANY varactor tunerhead, meter
output and edge terminations.
kit £65.25 built £6.55
NEW 92310 The MC1310 mpx decoder, with twin audio
preamps, and BLR3107 ultrasonic block filter.
kit £5.35 built £6.65
NEW 71197 A new varicap tuner for MW/LW, with ceramic
filter, 80dB AGC, low noise and distortion.
kit with ferrite rod £9.65 built £11.35
NEW 5800 The state of the art in FM tunerheads. 6 double
varicap tuned circuits, 2 MOSFET AGC contro-
llable RF stages, double tuned |F output stage.
kit £11.35 built £14.00
TDA2020 kit A stereo power amp, with the TDA2020 15W
RMS 0.1% THD IC from $GS.
£7.85. (Special extruded heatsinks 75p each).
LINEAR ICs (* at 8%) DISCRETE DEVICES
CA3088E 1.94 158038 3.10* ZTX107/8/9n 0.14
CA3090AQ 3.75 NES60 2.50 2TX212/3/4p 0.16
MC1310 2.20 NES61 2.50 ZTX551/451pn 0.18
SN76660 0.75 NE562 2.50 BF256 0.34
TBA120AS 1.00 NES65 2.50 40673/MEM616 0.50
TBAG51 1.81 NE566 2.85" 40822/MEMB15 0.38
uA720 1.40 7805UC 1.65¢ BDS535n{60v - 50w) 0.52
LM380 1.00 TDAiI412 086" BDS536p{60v - 50w} 0.53
LM381 1.81 78M20UC  1,20* BD60SN(B0v - 30w) 0.70
TBAB10 1.09 uA723 0.80" BD610p(BOv - 90w} 1.20
TCA940 1.80 NES50 0.580" n = NPN type
TDA2020 299 NESE7 2.50* p = PN ptype
VARACTORS FOIL TRIMMERS| POTS
MVAM2 1.0 3-12pF 0.18 100k+100k LIN 0.60
MV104/BB104 045 4—-30pF 0.23 100k+100k with .
BA102 0.30 6-45pF 0.26 50% tap 0.65
BA121 0.30 (7.5 diameter types) 20 turn 100k ...
diode law 0.35

TOKO COiLS, FILTERS, TUNERS FOR AM/FM AND MPX.
Full details of standard types in lists:

10mm IFTs for 455-470kHz 27p  Linear Phase filter for 10.7MHz 225
10mm |FTs for 10.7MHz 30p  MFHA41/71T mechanicals for 456 1.65
Ceramic filters for 10.7MHz 50p  SFDA470 new Murata ceramic block  0.75
Ceramic tilters for 6.0MHz 80p  BLR3107 19/38kHz notch (stereo} 1.60

Ceramic 455kHz type CFX104 1.50 Variable chokes 11, 23 & 36mH .30

CFT485B/C, CFT470C ceramic  60p  EC3302 low cost varicap FM tuner  56.50
CFUOQS0D 470k Hz ceramic 65p  EFS5B00 5 stage varicap FM head 12.50

Send an SAE for a free price list and stock list. There is a new Larsholt
Signalmaster FM tuner and more details on our range of wireless pro-
ducts. PP 22p per order, VAT is generally at 12%% - and the min.
CWO charge is £1. Min. invoice £7.50, Catalogue 40p. {* 8% VAT).

37 HIGH STREET,
BRENTWOOQOD, ESSEX.

CMI4 4RH e 216029

ol ANNOUNCEMENT -
L] L
L m
5 RHyTHM GENERATOR. "
ROT.Sy,
a SWING i, .fO‘;‘_ e, n
B ,nco.CHAC, "7Z.ROC WAMB4, . |
ﬂ. *MARCW:
-
m
| ALL COMPONENT
- PARTS ARE
AVAILABLE

] SEPARATELY S.A.E.

| FORLISTS, OR FOR
8 PRICING.
™ Tel. 0246-31475
W FULL KIT: £39:90 + £1-00 (Includes V.A.T.) L]
W KIT INCLUDES NEW UPDATED P.C.B's | ]

| With Printed layout for easy assembly, all components ‘‘nice’ switches
-I %r:g';rc\'obs, case, in fact everything you need to complete this very exclting -,
I| P.C.B's ARE AVAILABLE SEPARATELY. L

I Set q! NEW UPDATED P.C.B's with a printed layout, made in first class
| | quality fibre-glass, by a well known national company. [ |
.! Price on application to: L
L] ASTRO-W.K.F. Inc. l.
™ 1 QUEEN STREET NORTH

| -~ WHITINGTON MOOR, -
™ —- CHESTERFIELD,

Z DERBYSHIRE

m Tel: 0246-31475

w SPECIAL OFFER
2]

L
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using the low-cost
modular hreadhoard

An

allows components to be inserted

nt

are numbered for
and re-use
components are plugged into the
holes via their leads. Beneath the
holes are metal sockets connected
together electrically in accordance
with a
upper surface of the S-DeC. By
plugging in the components, you
can build electronic circuits

in
sol

built your circuit, simply unplug
the components and use them over
and over
circuits on your S-DeC.

With every $-DeC you receive a

fre

res

S-DeC is a breadboard which
o it without soldering. Holes
identification
purposes. Electronic

pattern shown on the

minutes—without
dering iron.

using a
When you have

again to build other

V4

e booklet showing how to build nine super circuits. There 1s also a free
control panel to accommodate things like tuning capacitors and variable

istors.

The $-DeC, booklet and control panel costs only £4.98p plus 37p postage.

packaging and VAT. Send your cheque/PO now and

start building

electronic circuits the easy way.

P.B. Electronics (Scotland) Ltd.

57 HIGH STREET, SAFFRON WALDEN, ESSEX CBI0 IAA.
Telephone: Saffron Walden (0799) 22876.
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DRILL

CONTROLLER

Efectronically changes
speed from approxi-
mately 10 revs. to
maximum. Full power at
uii speeds by finger-tip control.
Kit includes all parts, case,
everything and full instructions.
£23-45 Including post and VAT.
Made up model £1-00 extra.

NUMICATOR TUBES

For digital instruments, counters,
timers, clocks, etc. Hi-vac XNII
I'rice £1-85 each, inc. Post and VAT

RADIO STETHOSCOPE
Easgiest way to fault find, traces-
signai from aerial to apeaker, when
signal atops you've found the
fault. Use it on Radio, 7V,
atuplifier, anything. Complete kit
conmprires two special transistors
and ail parts in-
cludlng probe tube
and ecrystal ear-
piece, 22-95, twin
stetho.get instead of
earpiece, VAT
postage incl.

MAINS TRANSISTOR PACK
Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 8v., 12 volts for up to
500mA (class B working). Takes the place of any
of the following batteries: PP1, PP3, PP4, PP8,
PP7, PPY9 and others. Kit comprises: main
transformer rectifier, smoothing and load resistor
condensers and instructions. Real snip at only
£1-90 including post and VAT.

MOTORISED DISCO SWITCHES
With six 10 amp changeover switches. Multi
adjustable switches ar2 rated at 10 amp each
s0 a4 total of 2000w's can be controlled and this
would provide a magnificent display. For malns
operating £4-28 post & VAT Paid. Ditto 9 switch
£4-95 Post & VAT Paid. DITTO BUT 12 SWITCH
£5:75 POST AND VAT PAID.

MAINS MOTOR
Precision made—as used in
record decks and tape record-
ers—-ideal also for extractor
fans, blower, heaters, etc. New
and perfect. 8nip at 85p +
VAT & Postage 35p.

1” stackmaster £1-50 + VAT &
postage 35p. 1}” stackmotor
22 + VAT & Postage 40p.

WINDSCREEN
WIPER
CONTROL

Vary wspeed of your

wiper to suit conditions.
All parta and instructions
to make. 2375 post
and VAT paid.

EXTRACTOR FAN

Cleans the air at the rate of
10,000 cubic feet per hour.
Suftable for kitchens, bath-
rooms, factorles, changing
roams, ete, It's 8o quiet it can
bhardly be heard. Compact.
84" casing comprises motor,
fun blades sheet ateel casing,
pull switch, mains connector
and fixing brackets. 2528
INCLUDING POST & VAT.
Monthiy list available free;
send long stamped envelope.

28 RPM GEARED MAINS MOTOR
Thie is a subatantial motor (1”7 stack induction
type) quite powerful definitely large enough to
drive a rotating display or a tumbler for poliuhmg
stone, etc. Approximate overall size 4”7 x 33"
2}” these are ex-unused eguipment, carrymg
our normal ex-equipment guarantees. PRICE £2-98
POST & VAT PAID

GLAMORIZE YOUR ROCKS

The way to make rock samples, stamps, etc, really
show thernaelves off is to light them by nieans of
our minjature UV tube. This I8 only 6w’'s so the
electricity costs are negligihle. Complete kit com-
prises UV tube and it’s 2 mounting holders.
Total price £3-76 POST & VAT PAID.

TELESCOPIC AERIALS

for portable car radio or

transmitter. Chrome plated—

aix sections, extending from 7% to

47in. 80p + 15p. Post & VAT.

KNUCKLED MODEL FOR F.M. 80p + 17p
Post & VAT.

NEED A SPECIAL SWITCH

Donble lead contact. Very slight pressure closes
both contacta 12p each.

—F " Plastic pushrod suitahle
for operating. 10p each
10 for 68p

°0
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MULLARD UNILEX

A mains operated 4 4+ 4 stereo system. Rated one
of the finest performers in the stereo fleld thix
would make a wonderful gift for almost any one in
easy-to-assemble modular form and complets

with a pair of Goodmans speakers this should sel ™
at about £30—bat due to a special bulk buy and
a8 an incentive for you to buy this month we offer
the systen: complete at only 214-00 including
VAT and postage.

el 3

LIGHT PIPE

attract

cable—motorised switch—taps for quick connections and

VAT paid

TWIN OUTPUT POWER PACKS

These have two separate R.C. smoothed outputs go can
operate two battery radios or a stereo amp without
cross modulation (they will of course operate one radio/
tape cassette/calculator, in fact any hattery appliance,
and will save their cost in a few months). 8pecs: Full
wave rectifi double lated mains transforiner
~ total enclosed in a hard P.V.C. case — three core
mains lead terminal output - when ordering please

state output voltage 4§v, 8v, 74v, 8v, 12v or 24v.
Price £3-95. Post and VAT included.
INFRA RED BINOCULARS
Made for military purpuses during and

immediately after the last war to enable
~nipers, vehicle drivers, etc. to see in the
dark. The binoculars have to be fed from a
high voltage source (SKV approx.) and
providing the objects are in the rays of an
infra-red  beam then the binoculars will
enable these objects to be seen. Each bin-
ocular eve tube contains u cutuplete optical lens systern as well as the infra-
red cell, technical data on which is available. The binoculars are unused, belleved
to be in good working order, in fact they were never issued and are still in original
cases, but since they were made a long time ago they can hardly be called new.
Bold without gnarantee. Price £17-50 per set + £1 carriage.

THIS MONTH’S SNIp m—
ROOM THERMOSTAT

Famous Satchwell, elegant design, intemded for wall
mounting. Will switch up to 20 amps at mains voltage,
covers the range 0-30°C. Special snip this month £2-50, &
post. and VAT paid

MICRO SWITCH BARGAINS

Rated at 5 amps 250 volts, ideal to niake a switch panel for 4
calculator and for dozens of other applications. Parcel of 10 for
£1-00 VAT AND POST PAID.

HONEYWELL PUSH BUTTON PANEL MOUNTING
MICRO SWITCH

1-2-3-Bank, each bank consisting of the chaugeover micro
switch rated at 10 amps 250 volts. Through panel fixing by
2 lock nuts complete with black 17 diameter knob. Prices:—
1 bank 40p —2 bank 55p—3 bank 70p

SMITHS CENTRAL HEATING CONTROLLER

Push button gives 10 variations as follows: (1) continuous
hot water and continuous central heating (2) continuous
hot water but central heating off at night (3) continuous
hot water but central heating on only for 2 periods during
the day (4) hot water and central heating both on but day
time only (5) hot water rll day but central heating only for
2 periods during the day (6) hot water and central heating
on for 2 periods during the day time only—then for summer
time use with central heating off (7) hot water continuous (8) hot water day
time only (9} hot water twice daily (10) everything off. A handsome looking
unit with 24 hour movement and the swltches and other parts necessary to
aelect the desired programme of heating. Supplied complete with wiring diagram,
Originally sold we believe at over £15. We offer these while stocks last 4t £7-50
each INCLUDING VAT and Postage.

SHORTWAVE CRYSTAL SET

Although this uses no battery it gives really amazing
results, You will receive an amazing assortment of
statlons over the 19, 25, 31, 29 metre bands-Kit contains
chassis front panel and all the parts, £1-80—crystal ear-
phone §5p including VAT and Postage.

ONLY £1-50 FOR SEVEN

ELECTRIC MOTORS

.7 powerful batt. motors as used in racing cars and
power models. Output and types vary for use in
hundreds of projects—Tools, toys, models, etc. All
brand new reversible and for 14-12v batts. Wiring
dlag. inc. VAT, Post PAID.

expenses.

A mains operated travelling light array. 24t long it uses
130 ministure butbs which flash in sequence to make
bands of iight move along the tube. The tube can be
dIraped around a particular item or set a0d cannot fail to

kit of—241t  of
translucent tubing—140 min lamps—S8yds multicore

full wiring Inetructions. 218 for complete kit. Post and

e N
TERMS: Where order is under £5 please add 30p surcharge to offset packing

SWITCH TRIGGER MATS
So thin is undetectable under
carpet but will switch on
with slightest pressure, For
s burglar alarma, shop doors,
ete. 24inx18in £2-33. Post
& VAT 60p.
18in x 10in £1-85. Post & =
VAT 50p.

MAINS TRANSFORMERS

Ali standard 230-250 volt primnaries £p
2-4v 5 amp . 1-08
6-3v 2 amp . 1-87
6-3v 3 amp 219
v lamp .. 119
v 3-5 amp 313
12v 14 amp 1-85
1 amp . 1.25
1amp.. 1-88
1amp.. 1-85
2 amp .. 282
3amp .. 475
50mA 158
50mA 158
amp .. 188
. .. .. 14 amps 2-44
2 amp & 6:3v lamp.. 568
3 nmp &5v lamp.. 9-85
8amp .. 568
0v 37 amp 2250
80v tapped 75v & T0v 4 amp .. 6887
250v-60mA & 6-3v .. 15 amps 219
%75-0-275v at 90mA & 3 ampe 282
-4v
EHT Transformer 5000+
23mA .. ([nternittent) 687
Charger ’l‘nnllormeu
6vand 1 .. 2amps 1-87
6v and 12\ 3 nmps 282
8v and 12v 425

Add 30p per 1 to cover m-uge und VAT

MULT] SPEED MOTORS
Six speeds are available 500, 850
and 1,100 r.p.m. and 8,000, 12,000
and 15,500 r.p.mn. Bhaft is } in.
dlameter and approximately 1 in
long. 230/240v. Its speed nmiay be
further controlled with the use of

our Thyristor controller. Very
powerful and useful motor size
approx, 2 in. dla x 5 in. long.

Price £2:00 including Post & VAT.

SPIT MOTOR WITH CARTER
GEAR BOX

Probably one of the best spit
motorg made. Originally in-
tended to be used in very high
priced cookers however this
can be put to plenty of other
uses, for instance your garden
barbeque or todrive a tumbler
for stone polishing; in fact, there e 1o cuds to
its uses. Normal mains operation. £3-25 including
POBT & VAT.

SOUND TO LIGHT UNIT
Add colour or white light to
your amplifier. Will operate
1, 2 or 3 lamps (maximum
450w) Unitic box all ready
to work. 2798 plus 95p
VAT and postage.

SMITHS 24-HR TIMER HEART
Really the “Autoset” without its plastic case.
This is a 24 hr twice on, twice off, clock switch
which will repeat until re-programmed. 8witches
rated at 15 amps. Limited supplies. PRICE
£4:45 INCL. POST & VAT.
Bush at over £6 is offered as
thls month’s snip. PRICE
new, still in maker’s cartops.
These are a real bargain at £8-00

power output £1-50 in-
cluding Post & VAT.

J.BULL (ELEGTRIGAL) LTD.

(Dept. P.W.), 103 TAMWORTH ROAD,
CROYDON CR9Y ISG

PP3/PP? BATTERY ELIMINATOR
Made In Japan for Bush
Radio. This is very neat little
transformer driven full wave
unit fotally encloved with in- o =
put mains and output leads. i T
This power supply unit which y &
was originally marketed by Pl
£2-00 INCLUDING POST &
VAT.
DC HIGH CURRENT PANEL
METERS
3¢” wound wide angle 240 move-
ment meters, flush niounting.
fitted with external shunts, made
by Crompton Parkinson, brand
each including post & VAT.
Reasonable quantities available in the following
ranges 0-15 amps, 0-20 amps, 0-30 amps, 0-40
amps.
MULLARD AUDIO AMPLIFIERS
All in module form, em:h rcady built complele
with heat sinks and ¢ tags, data
Model 1153 500mW
Model 1172 1W, power
output £1-88 including
Post & VAT.
Model EP9000 4 watt
power output £2-80 in-
cluding Post & VAT.
EP 9001 twin channel or
sterev pre-amp. 22-80 including Post & VAT.
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A hobby that
pays big salaries.

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 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. |.E.R. Exam; the RADIO AMATEUR'S LICENCE;
P.M.G. Certtificates; the R.T.E.B. Servicing Certificates; etc.
Also courses in Television; Transistors; 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.
Fullest details will be gladly sent without any obligation.

P L L L L I I T T T TP T I TITTY
.BRITISH NATIONAL RADIO & ELECTRONICS
.SCHOOL WwD10

P.0O. Box 156, Jersey, Channel ‘Islands.

(] NAME
. ADDRESS

| (Block caps please)l
D D N ST D D GBS S OGS GE BN ae o8 58 B
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Capacitor
Discharge

IGNITION

BMAXIMUM PERFORMANCE
BMAXIMUM ECONOMY
BEASY COLD START

SYSTEM |

Professional photoelectric ignition using L.E.D. light source and reflective disc. This
machined aluminium disc gives a timing accuracy far superior to other methods and is
simple to fit. Unit housed in diecast box 4% x 3% x 2%" Price £18.80 (Kit £16.80}
State car/model/measurement across cam lobes.

SYSTEM i

Contact breaker modet as above less sensor. Price £12.80 (Kit £10.80) M/C Twin unit
Price £15.00. S.A.E. for descriptive leaflet - ALL UNITS IN STOCK. Mail orders to
CDI Electronic Systems Ltd, 276 Vale Road, Ash Vale, Aldershot, Hants.

Demonstration/Callers to Hillside Motors, 292 Carshalton Road, Carshalton, Surrey.
telephone 01-642 9973.

OVERZ2,000 ELECTRONIC COMPONENTS INA

Please send me
the 100 page
Tandy catalogue

PW2
I Tandy Corporation (Branch UK), Bilston Road,

BLOCK CAPITALS PLEALL

Wedn:
Nationwide supermarket of sound! L T LY B TR
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SINTEL For KiTs - CMOS - DISPLAYS - MEMORIES - BOOKS - MICROPROCESSORS  irom i

nanulz

ANNOUNCING EJ'jsi8'S COMPLETE KIT FOR THIS
MONTH'S PW “EASYBUILD"” CAR CLOCK—
EVERYTHING INCLUDED except battery—IN STOCK NOW

13LNIS

12001’ Style slim all-white case
with Dark Red dispiay filter
@ Bright Red Jumbo 0-5” Light
Emitting Diode Displays @ High
Frequency Quartz Crystal Time-

base.

SINTEL ™

d

FULLY AUTHOR-APPROVED KIT (We wrote the article)
® Only high quality components used—Piher reslistors,
Mullard capacitors, roller tinned fibreglass PCB's etc. @ Full
instructions included. Simple but sophisticated circuitry gives
you good performance at low cost. You benefit from our
experience in clock kit design. After sales service available at

very reasonable cost.

e = O

SAVE £'s and buy the
complete kit at only

£17-85

Order as “"AUTOCLOCK
KIT”

ADD VAT at 8%. 25p P&P.

Price list of our full line of kits and components free on
request ® Access and Barclaycard orders weicome,
by post or PHONE, Fast delivery.

SUMMER SALE
CLEARANGE
LINES

Skeleton pots, 0-3W Vert. mnig.

470, 1k, 2k2, 4k7, 5k6, 10k, 47k, 100k;

Horizontai mntg. 5k, 10k, 22k. All 5p

each or £4/100, your selectlon.

22uF 10V Mullard 015; 2uF 10V C426,

all 4p each, £3/100.

Ceramic plate 0-1uF 50V £2-50/100.

Bank of 40 sub miniature neons,

wire ended, 70V £1-00.

Speakers: 7 x 4" 3 chm with small

baffle and fret 85p; 4" dla 3 ohm

ex-equip. 50p.

5V 12A REGULATED POWER

SUPPLY

Brand new boxed fully stabillzed

PSU, complete with instruction
{. Load | -15%.
Thermal & Electronic  overload

protection. Only £24-00.

Relays: PO 3000 type, 650 ohm coll:
8 heavy duty c/o contacts {(Ex-equip)
75p, 10 for £3-50. PO 3000 type, 500
ohm coll, new, works on 8V, 5 c/o
contacts and 1 make. 50p, 10 for £3-00
miniature plug in type: 700 ohm
3 c/o, works on 12V 50p.

Connecting wire—80 metres (40 x 2m
lengths asstd. colours). Solid core
Sp.

5uF 15V elecs.—£3/100; 1500uF 10V
10 for £1-00. 1 ohm 1W MR5 metal
oxlde resistors £1:50/100,

Surplus components always wanted.

GREENWELD

443 Miillbrook Road Southampton
S0O1 OHX Telk(O703) 772501

PC ETCHING KIT Mk Il
Contains 1lb Fertrlc Chlorlde, 100
sq Ins copper clad board, DALO
Quick Drl Etch resist pen, abrasive
cleaner, 2 miniature drill bits, etching
dish and Instructions. £3-65

7Ib BARGAIN PARCELS
Hundreds of new components—pots,
reslstors, capacltors, switches, PC
Boards with transistors, dlodes and
zeners, loads of odds and ends.
NOW REDUCED TO £2:90

TRANSISTOR PACKS

200 asstd. mainiy cut of spec. tran-
sistors, mostly unmarked—NPN PNP
plastic, TOS TO18 RF AF Small
signal and TO3 power devices.
About 75% useablie devices. Only
£1-60. 100 unmarked BC108, untested
£2:10. 10 out of spec. 2N3055 £1.

COMPUTER PANELS
Large quantity atways available; 3lb
asstd, £1-75; 7Ibs £3-85; 56lb £18.
Pack with about 500 components Inc.
at least 50 transistors £1-00; Pack
with 12 High quality panels, inc. IC’s,
power translstors, muititurn trimpots
hundreds of small signai transistors,
resistors, zeners, capacitors, etc.
Only £2-75,

7400 IC pack—20 74 series IC's on
paneis £1-20.

PE Gas Ignitor Kit, as featured in
July 75 editlon. £3 50.

FERRIC CHLORIDE
Anhydrous technical quallty in 1lb
double sealed packs. 1ib 85p; 3lbs
£1-90; 10lbs £4:80; 100Ibs £36-00.

VEROBOARD
100sq ins asstd. sizes and pitches,
2!13051: 8 pieces (A}l 0-1” If requested)

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES
All prices quoted include VAT and UK/BFPO postage. Most orders despatched
on day of receipt. 10p + large SAE for 44 page list (FREE with orders over £2).
Send 10p for Multimeter catalogue—iree on request on orders over £3. Officlal
Orders accepted from Schools, etc. Export/Wholesale enquiries welicome.

VALVE
BARGAINS

Any 5-54p, 10-£1-00, 50-£4-50.
Your choice from the list
below.

ECCB82, EF80, EFIB3, EFI84,
EH90, PCF80, PCF802, PCL82,
PCL84, PCL85, PCL86, PCL8OS,
PL504, PY81/800, PY88, 30PL-
14, 6F28.

Large stock of older types of
TV Valves. Brand new 35p each.

Colour Valves—PL508, PL509,
PL519, PYS00/A. All tested.
30p each.

AERIAL
BOOSTERS

Aerial boosters can produce

remarkable improvements

on the picture and sound,
in fringe or difficult areas.

Bll For TH stereo and stand-
ard YHF/FM radio.

Bl2—For the older VHF
television—Please state chan-
nel numbers.

B45—For Mono or colour this
covers the complete UHF
Television band.

All boosters are complete with

battery with Co-ax plugs

sockets. Next to the set fitting.
£3-60

made—£2-50 each.

Press Button UHF Tuners—4 Button Transistor—British

50p BARGAIN PACKS

All Packs Un-used Parts—PK-40-C280 (Mullard) Axial Lead
Capacitor mixed values from -OluF to -47uF (250V/W). PK2-30-
C281 (Mullard) Radial Lead Capacitors mixed values from -015uF to
1-5uF (250V/W). PK3-6 Co-ax. plugs. PK4-6 Co-ax connectors.
PK5-8-5m/m formers with slugs, PK6-25-AC128 Transistors. PK7-3
BF200 (VHF) Transistors. PK8-2 BF182 (UHF) Transistors. PK9
Any B Transistors BCI08, BCI13, BCI35, BCI53, BCI7I, BCI72.
PK10 B-1 amp 400 volts rectifiers. PKil 4-5 pin din plugs (180°)
PK12-5 PP3 Battery Connectors.

All prices include VAT, P&P 20p per order. Please send uncrossed
P.O. or Cheques for returning if we are out of stock of Bargain
Packs or older types of new valves.

ELECTRONIC MAILORDER LTD.

62 BRIDGE ST., RAMSBOYTOM, BURY, LANCS. TEL. RAMS. (070 682) 3036
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NOTICE TO READERS
Whilst prices of goods shown in classified
advertisements are correct at the time of
closing for press, readers are advised to
check with the advertiser both prices and
availability of goods before ordering from
non-current issues of the magazine.

Receivers and Components

PADEC COMPONENTS
(Dept. PW)

C-D IGNITION TRANSFORMERS
Laminated core, clamp fixing, 15:1 turns
ratio (FREE lprllcnlon circuit with trans'f.
if requested) £1.95 4 25p P&P.
L.T.T. DIECAST BOXES
(43" x 33" x 2” approx) £1-30 + 30p P&P.
400mW ZENERS: 6-8V, 8-2V, 91V, 10V,
12V, 13V, 16V, 20V, 22V, 24v, 27V 30V

9p each ... 10 off (any mix) 83p
1N4001 Sp ' IN4004 ép
1 N4005 7 1 N4006 8p
RESISTORS {w CF 2-20hm-2-2Mohm (E12)

2p each ... 10 off (any mix) I12p

GLASS WIRE ENDED NEON

ach ... 10 off 60p
P&P AS INDICATED OR 15p MINIMUM

P.O. BOX 71, SOUTHEND-ON-SEA,
ESSEX SS2 5DZ.

500 COMPONENTS. Resistors, capaci-
tors, diodes, transistors, pots coils,
etc Identxﬁed formed leads, fall-out,
and surplus. Good value at £1-75. All
inclusive (UK postal rates only). CWO
please to L. Penseney, PW Bankhead
Farm, South Queensferry West
Lothian.

100 POLYESTER CAPACITORS £2°25
100 Fully ouNnru;I\teed elo«:trk:allyA tI?“’d polyester

cap. oor makes
iTT, MULLARD, ERIE etc.
Mixed pack of YOUR CHOICE from the following
values—malnly 250V, Promptdaspa ch.
-01MF 7 MF -22

-8

<022 1 -47

-033 -18  Maii Order Only.
£2-25 includes P & P.
B. Malloy, (P.W.), 8§ Woodvale Avenue,
Belfast, BT13JEX, Northern lreland.

Classified Advertisement

SE19LS. (Telephone 01-261 5846).

SMALL ADS

The prepaid rate for classified advertisementsis 17
pence per word (minimum 12 words), box number
40p extra. Semi-display setting £14.00 per single
column inch (2.5¢m). All cheques, postal orders
etc., to be made payable to Practical Wireless and
crossed "Lloyds Bank Ltd”. Treasury notes should
always be sent registered post. Advertisements,
together with remittance, should be sent to the
Manager,
Wireless, Room 2337, IPC Magazines Limited,
King’s Reach Tower, Stamford St,

Practical

London,

CONDITIONS OF ACCEPTANCE
OF CLASSIFIED ADVERTISEMENTS

1. Advertisements are accepted subject
to the conditions appearing on our current
advertisement rate card and on the express
understanding that the  Advertiser
warrants that the advertisement does not
contravene any Act of Parliament nor is it
an infringement of the British Code of
Advertising Practice.

2. The publishers reserve the right to
refuse or withdraw any advertisement.

3. Although every care is taken, the
Publishers shall not be liable for clerical
or printers’ errors or their conseguences.

Receivers and Components

Precision Polycarbonate Capacitors
All High shblllty—uhnmly Low Leakage

440V AC RANGE 63V DC RANG!

Value Dimen- Price | Value(uF)3+1% +2% +5%

(i) siona (mm) each | o- ox-o 2 #128 75p &0p
L D 22-0-47 £1-38 77p b5lp

0-1uF 27 12-7 68p OGB‘LF 2144 84p b6p

0-16uF 27 12:7 80p | 1.0uF 2156 §lp 60p

029uF 33 16 p|16uF 8174 2116 67
026uF 33 16 9% |osur  £1.98 182 7bp
OSSLF 33 16 99p |3 8240 £160
R P
: 18leg,r 2348 232 4147
0.68uF 508 19 £125

CoeE S08 1o sis7|l0MF  s4-98 ssE2 £201

1-5uF  50-8 25-4 £1:84 | 10uF 2714 2476 2288
2:0uF 508 25-4 £1-95 | 22uF £29-66 26-44 2390
TANTALUM BEAD CAPAGITO“—-Value avallable:
0-1, 9-22, 0-33, 0-47, 0-68, 1-0, 2-2, 3-3, 47, 6-BuF at
16V/25V or 35V; 10-0uF at lGV/lOV or 25V; 22-0uF at
6V/{10V or 18V; 33-00“.1" at 8V or 10V; 47-0uF at 3V or
68V; 100-0uF at 3V. All at 12p* each, 10 for 81-10°, 50
for £6°, 100 for £9°,

TRANSISTORS & 1.C."s

BC107/8/9 8p | *BC212/212L 12p | 2N3055 50p
*BCl14 18p | *BC213/213L 11p | OC44/45 30p

*BC147/8/9 10p | *BC214/214L 11p | 0C71/2 20p
*BC163 16p | *BF194/5 ' 1£p | NEG66S Timer 61p

*BC154/7/8/9 12p BFY50{1/2 20p | 741C 8 pin Dil32p
BC182/182L 1lp | AF178 40p | ZN414 21-156
*BC183/183L 11p | AF239 38p | SN76018ND
*BC184/184L 12p | 2N3702/4 11p 21-50
POPULAR DIODES—1N914 68p, 8 for 45p, 18 for 90p,
IN918 8p. 6 for 45p, 14 for 90p; 1844 §p, 11 for 50p;
286 for $1-00, 1N4148 8p, 6 for 27p, 12 for 48p; IN4001
5ip; 002 6p; 003 6ip; 004 7p; 005 7{p; 006 8p: V07 8ip
LOW PRICE ZENER DIODES-400mW, Tol. £5% at
SmA. 3V; 3V3; 3V6; 4V7; §V1; 6V6; 6V2; 6V8; 7V5;
8V2; 9V1; 10V; 11V; 12V, 13V; 13.5V; lBV IBV 18V;
20V; 22V; 24V; 27V; 80V; 33V. Al‘ at 7p euch & for 83p,
10 for “p, 60 for 13-12. SPECIAL OFFER: 100 Zeners
{may be mixed) for £6-00.

RESISTORS—High stability, low noise carbon fiim 5%,
+W at 40°C, W at 70°C. E12 series only—from 220} to
2-2M . ALL at 1p* each. 8p* for 10 of any one value,
70p* for 100 of any one value. BPECIAL PACK; 10 of
each value 222 to 2-2M (2 (730 resistors) £5°.

SILICON PLASTIC RECTIFIERS—1-5 amp, wire-ended

DO27: 100 P.1.V. 7p (4 for 28p); 400 P.1.V. 8p (4 for 30p).

n.mg‘l RECTIFIERS—2¢{ amp: 200V 40p; 350V 46p;
D.

UBMINIATURE VERTICAL PRESETS—01W only:
All at 5p* each; 50; 100; 220; 470; 680 ohm; lk; 2k32;
4k7; 6k8; 10k; 15k; 22k; 47k; 100k; 320k; 680k; IM:
2M5; 5M.

PLEASE ADD 20p POST AND PACKING ON ALL
ORDERS. EXPORT—ADD COST OF BEA/AIRMAIL.
Add 8% VAT to all iterns except those marked with ¢
‘which are 12¢%.

8end B.A.E. for additional stock lists,

Wholesale price liats available to bona fide companies.
MARCO TRADING (Dept. P4),
The Old 8chool, Edstaston, Wem, Shropshire.

Tel: Whixall 464/465 (8TD 094 878)

(Proprs. Minicost Trading Ltd.)

>
o
\9
"

& VINTAGE RADIO
1920 to 1950

COMMUNICATIONS RECEIVER mod-
ules. Small superhet circuit boards
requiring only ocontrols and tuned cir-
cuits. 9 volt. Mosfet mixer, IC IF, BFO,
Prod. Det. Excellent AM/CW/SSB
results reported by deligh:
From £11-50. SAFE details, PR Gol-
ledge Electronics, Millend, Stone-
house, Glos.
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setvice data,
books, g . repalrs
and restorations. A complete service for the
collector and enthusiast of vintage radlo.

S.a.e. with | and for thi; heet.
Full 1976 catalogue, 50p post pald.

TUDOR REES (Vintage Services), 84, Broad

Street, Staple Hill, Bristol, BS18 5NL, Tel.
Bristol 585472,

, valves,

historleal h

BRAND NEW COMPONENTS BY
RETURN Electrolyt)cs 16V, 25V, 50V—
1-0, 2-2, 47 10mfds. —Sg
47—$1 ® (50V—6p); 100—7 ovV—
2% gp. (S0V-10), 500_-11p. (sov-
25V— 8p Submmlature
-ty tantalums, 0-1/35 0-22/
35V 0- 47/35V 1-0/38V, 2- 2/35V 4-3/
25V-1l1p. 10/35V, zz/uiv 47/sv 108/
3V—12p. M lar Film '0-001,
0-002,  0-00 . 1, 0 62—3121)
0-04, 0-05—4p. Mullard C280 series
mmxature po vester vertical mounting
E6 series 0-01—0-1—4p, 0-15, 0-22—
5p 0-33, 0-47—8p. 1- 0—15p 1-5—20p.
2-2—24p. Mullar mmlature ceramlcs
63V, 2%, E12 senes l -8 F
3p. 56 g 1zp late
ceramics S0V E12 senes 22 —
1000 pf. E6 series lSOOpr —47000 pf—
28 Polystyrene 63V E12 series 10 pf.—
1000 pf.—3p. 1200 pf.~—10000 ﬁpf —4p.
Mmmture Highstab carbon
sistors 13 W El2 series 5% (10%

over lMﬂ) 10—10MQ—1p. 1N4148—3p.
1N4002—58 1N4006—7p. 1N4007—8p
Postage 1 Prices VAT inclusive. The

a pg Co., 127, Chesterfield Rd.,
Sheﬂiel 8.

VALVES

Radio-TV Industrial Transmitting
2200 Types. 1930 to 1975, many obsolete, List
20p. S.A.E. for quotation. Postal export service.
We wish to purchase all types of new and boxed
valves. Wholesaler's, Dealer's, setc., stocks

purchased.
COX RADIO (SUSSEX) LTD., The Parade,
East W b West W 22023

AUTOMATIC 2-SEGMENT
PHASE MODULE

% For electric guitar/organ/ micro-
phone 4 Fibreglass p.c.b. ¢ Only
60 x 50mm ¥ Can fit inside control
section of instrument v Continu-
ously variable rate of phase %
Powered by PP3 battery (not

supplied). Only £8-90 inc.
SAE All Enquiries.

EXPRESS COMPONENTS, (PW),
29 White Road, Stratford
London EI5 4HA

For Sale

DISCOLIGHTS. Summer Sale Now.
3-channel soundlights £16! Strobes
‘E:ZZ' Fr(;;: t(:;t)alogue Aarvak Elec-
onics a Bruce Grov

N17. (01-808 8923). ¢ London

Practical Wireless, October 1976
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Service Sheets

SERVICE SHEETS—COLOUR TV SERVICE MANUALS

LARGE SELECTION COVERING MOST MAKES—S.A.E. WITH ENQUIRIES PLEASE TO:

BELL'S TELEVISION SERVICES

190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55885
We also have a large stock of Books & Magazines on Radio, TV, etc.

Free lists on request

SERVICE SHEETS — COLOUR TV SERVICE MANUALS

Service Sheets for Mono TV, Radlos, Record Players and Tape Recorders 75p.
Please und Iarae Stamped Addressed Envelope.

We can supply manuals for most makes of Colour Television Recievers 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 Stamped Addressed Envelope for a prompt reply
Iso comprehensive T,V. repair manuals by J

G. T. TECHNICAL INFORMATION SERVICE

10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR 1PA
MAIL ORDER ONLY

.AE. for details.

SERVICE SHEETS, Radio, TV, etc,
50p and s.a.e. Catalogue 20p and s.a.e.
HAMILTON RADIO, 47 Bohemia Road,
St. Leonards, Sussex.

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V.,, RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 75p EACH (Except colour) & CAR RADIOS
Please state it Circuit wl.u do if Service Sheet not
in stock

“ PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrossed P.O.8 please, original
returnsd If service sheete not avallable.)

PLEASE NOTE
Wae operate a *'by return of post' sarvice. Any
claims for non-dellvery should be made within
T-days of posting your order.

C. CARANNA
71 BEAUFORT PARK
LONDON, N.W.11 6BX
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number alternative.
Free TV fault tracing chart or TV list on
request with order.
Mall order or phone 01-458 4882
Large Stocks of Colour Manuals
NO OVERSEAS MAIL PLEASE

SERVICE SHEETS, radio, TV etc.
10,000 models. Catalogue 24p, plus SAE
with orders, enquiries. elray. 154

Brook Street, Preston PR1 7THP

Educational

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broadwater,
Fleetwood FY7 8JZ.

TELEVISION

TRAINING

16 MONTHS’ full-time practical
and theoretical training course
in Radio and TV Servicing
(Mono and Colour) for beginners
with GCE (or equivalent) in Maths,
and English.

13 WEEKS’ full-time Colour TV
Servicing course. Includes 100
hours practical training. Mono
revision if necessary. Good
alectronics background essential.

NEXT SESSION commences on
September 13th.

Prospectus from: London
Electronics College, Depart-
ment B10, 20 Penywern Road,
London SW5 9SU. Tel. 01-373
8721,

Wanted

WE PAY £2 EACH (plus postage) for
clean copies of “Radio & TV Servic-
ing” books from 1960-61 edition on-
wards. Bells Television Services, 190
Kings Road, Harrogate, N. Yorkshire.
Tel: 0423 55885.

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popular .V, a1d Radio types.

KENSINGTON SUPPLIES (C),
367 Kensington Strect, Bradford 8,
Yorkshire.
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COURSES—RADIO AMATEURS
EXAMINATION City - & Guilds., Pass
this important examination and
obtain your G8 licence, with an RRC
Home Study Course. For details of
this, and other courses (GCE, Pro-
fessional Examinations etc) write or
phone—THE RAPID RESULTS
COLLEGE, Dept JX1 Tuition House,
London SW19 4DS. Tel. 01-947 7272
(Careers Advisory Service) or for a
prospectus only ring 01-946 1102 (24hr
recording service).

U.K. Agents Required

PACIFIC TRADING COMPANY

ALWAYS A STEP AHEAD IN
ELECTRONIC FIELD

NEW INVENTIONAL

LED '“MAGIC TOUCH"
WATER RESISTANCE ELECTRONIC
QUARTZ WATCH

NO NEED PUSH BUTTON
JUST TOUCH. TIME WILL DISPLAY:
HOUR, MIN, SEC, MONTH, DATE AND DAY

WEIGHT: LESS THAN 0-5 OZ. N
THICKNESS: 0-5 CM
PACIFIC TRADING COMPANY
TIA WATERLOO RD., KOWLOON
P.O. BOX SSP 8173 HONGKONG
TELEX: 84672 VRHGT HX

Books and Publications

START YOUR OWN BUSINESS
REWINDING ELECTRIC MOTORS a

This unique instruction manual shows step by
atep how to rewind motors, working part or full
time, without previous experience. Everything
you need to know easily explained, including
where to obtaln materials, how to get all the work
you need, etc. A goldmine of information and
knowledge.

Only £3-90 plus 26p P&P.

Magnum Publications Dept PW5
Brinksway Trading Estate, Brinksway,
Stockport SK3 0BZ,

Overseas Distributors wanted,

Miscellaneous

DO-IT-YOURSELF
HI-FI STERED
SPEAI{EFI I{IIS

0
PRODUCTS LTD.
e, PW A
SUMMERERIDGE
HARROGATE YORKS

T8{5td Code M23-72]

Ladders

LADDERS. Varnished 25!;ft extended
£26. Carriage £1:90. Leaflet. Alloy
extending and Loft Ladders. The
Ladder Centre (WLS) Halesfield (1)
T((E:}f()!‘d. Salop. Tel: 586644, Order
C.0.D.

LOW-COST I.C. MOUNTING for any
size DIL package 100 Soldercon
sockets 65p. and hole plastic
supports 5p/paxr Quantity rates. SAE
details and sample. Trial pack 65p.
(P & P l0p/order). P.K.G. Electronics,
(S)Fal}i(: Lodge, Tansley, Derbyshire DE4
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Miscellaneous (continued)

the TEXAN HiFi Amp

28 watt version available ex stock
at £35 incl. tax

You are Invited to send S.A.E. for lists of our
very extenslve range of high quallty amptifier,
pre-amps, F.M. tuners, Instruments. Radlocentrol,
ignitlon units and many other kits. Please state
requirements,

TELERADIO ELECTRONICS,
325 FORE STREET, EDMONTON,
LONDON N$§

ENAMELLED COPPER WIRE

SWG Ib ree 4 Ib reel
10 to 19 2-40 1-35
20 to 29 2-45 1-40
30 to 34 2-60 1-50
35 to 40 2-85 1-60

All the above prices are inclusive of postage
and packing in U.X.
COPPER SUPPLIES
102 Parrswood Road, Withington,
Manchester 20  Tel: 061-445 8753

RECHARGEABLE NICAD BATTERIES.
Pencell, AA—£0-94p. Sub. ‘C’'—£1-16.
‘C' —£1-92. ‘D’ —£2-59, PP3 —£4-48.
Chargers, £4-48, £4:48, £4-98, £4-98,
£3-98 respectively. Others. All prices
include VAT. Add 10% Post and Pack-
age. SAE for price list plus 25p for
information booklet. Sandwell Plant
Ltd., 1 Denholm Road, Sutton Cold-
field. West Midlands. 021 354 9764.

[ MiN}] ACCUMULATORS

SUPERB INSTRUMENT 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 75p. Examples: width, depth,
height, Bin x 5in x 8in, £1-55; 10in ¥ 6in
x 3in, £2-20; 10in x 8in x 3in, £2-75;
12in x 10in x 3in, £3-60; 8in x 4in x 4in,
£1-80; 10in x 6in x 4in, £2-70; 12in x
8in x 4in, £3-60; 7in x 7in x 5in, £2-65;
8in x 10in x_6in, £3-60; 12in x 8in x 7in,
£4; 12in x 12in x 7in, £4-40. Plus 71p.
Carriage and 8% VAT. Over 400 models
to choose from. Prompt despatch. Free
literature (stamp would be appre-
ciated), Bazelli, Dept. No. 25, St.
Wilfrid’s, Foundry Lane, Halton, Lan-
caster LA2 6LT.

DO-IT-YOURSELF loudspeakers for hi-
fi are our speciality. Full range of
womponents and accessories includ-
ing chassis speakers, crossovers, sound
absorbent, grille fabrics etc. always
available. We stock the fabulous
value Helme speaker kits complete
with full and easy instructions, also
Peerless and Wharfedale Kkits. Just
about the lowest prices anywhere!
Send 8!'2p stamp for bargain list to:
Audioscan, Dept. PWI10, 4 Princes
Square, Harrogate, North Yorkshire.

2 volt MULTI-USE
Sealed Lead Acid Re-
chargeabie Cells,
Size L450—1-4" X 1-17

44", for £2

Any Qty’*

Suits Fi-Cord
GARFIELDS, 295 gyia‘;.ana. London,

GORSE’S
MAIN STOCKISTS FOR

GRUNDIG
Satellit 2000, 21 Wave Band Radio, TK545 and
TK745 Stereo Tape Recorders, Radlos, Radio/
Cassette Recorders, Cassette Recorders, Micro-
phones, etc., etc.
Piease write, phone or call for full detalis and

prices.
42-44 CHURCH ST., T7 THE MALL
BLACKBURN BURNLEY
Tel: 51682 Tel: 35228

12 VOLT FLUORESCENTS

MRS uon
0; L . ldea) for
35 /O OFF (E:aravan. ?.?a’(‘.l Te?l.
mergenc ting etc.

RRP erg y Lig g

All lamps guaranteed
for 12 months.

21 ins Ly " 12 ins
13 watt - o % B walt

£4-90 £4-:00

All lamps have On/Oft Switch, Wrong Polarlty
Protection Device and Diffuser.

€60 CASSETTES 32p Al Cassettes In Plastic
Case with Index and
€90 CASSETTES 45p Screwed Assembly.

Al prices include VAT. Add Postage 5p In £1.

Quantity Discounts” SALOP ELECTRONICS
10 Units 5% 23 WYLE COP

50 Units 7% SHREWSBURY

100 Unlts 10% Tel. 53206

COLCHESTER COMPONENTS SHOP.
Now open Sunday-Thursday 12-6 p.m.
J. K. Electronics, 11 Mersea Road,
Colchester 64433.

ELECTRONIC BROKERS LTD
49/53 Pancras Road
LondonNW12QB
Tel:01-837 7781

Computer parts for hobby,
experimental,educational
and professional use.

KB6: 56-station standard
Teletype layout

AS REGOMMENDED FOR

PRAGTICAL WIRELESS

VIDEO-WRITER PROJECT

ASCll-Coded TTL-compatible 4-bank alphanumeric reed-switch
keyboard with ROM encoder chip, strobed output, two-key
rollover and debounce. Standard 7-bit ASCIl code (no parity).
Supplied complete with circuit diagrams and code chart.
SPECIFICATIONS

Power Supply: +5VDC +/—5% I50mA; —12VDC +/—10% l0mA. Qutput
Logic Levels: Data Bits | through 7: Ov “O™ -45V; 2-6V **I”” 5-25V. Fan
Out: One standard TTL load. Strobe: 2:6V "I’ §-25V; Ov “0" -46V. Fan
Out: 10 standard TTL loads. Strobe signal delay 10 milliseconds nominal to

allow data to stabilise.

Price £35.00 plus £1-00 P&P + 8%, VAT (Send £38-88)

KB7: Similar to KB6 PLUS 8 additional key-stations (standard ASCIl 64 character
set) PLUS lower-case Alpha facility.

strobed output.

Price £42.50 plus £1-00 P&P + 8% VAT (Send £46-98)
ALSO AYAILABLE—SPECIAL LOW-COST KEYBOARD:
KBS5: 3-bank alphanumeric Baudot-coded 36-station keyboard. TTL-compatible

Price £20.00 plus 75p. P&P + 8% VAT (Send £22-41)
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Miscellaneous (continued)

10% OFF TTL THIS MONTH
7400/1/2/3/10/40 @ 11p. 7404/5 @ 13p.
7408/20/30 @ 14p. 7432 @ 15p. 7411 @ 18p.
7407 @ 24p. 7416/72 @ 22p. 7437/38/74 @ 25p.
7413/73 @ 26p. 7476 @ 28p. 74107 @ 29p.

7486 @ 30p plus many others.

Please deduct 10%, add 15p postage and 8% VAT
or send SAE for catalogue to:—

FRASER-MANNING LTD.
26 HERVEY STREET, IPSWICH, SUFFOLK

EM15 COMBO AMP, General purpose
amplifier and speaker. 15W R 2

inputs, 2 Vol, treble, bass, £40, £3 p&p.'

C.W.0. cheques, P.Os, to Electronmart
Ltd., 53 Middle St., Falmer, Sussex.

TRANSMIT!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment. Easy
to build. Get transmitting. Send
£7-95 plus 20p post and packing.

% Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco’'s & parties. ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too.
Send £3-50 plus 20p post and
packing.

(All prices include V.A.T.)

Send remittance to:

BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 20p for lists

WHAT’S ON VLF?

EXPLORE 10-150 KHz with & VLF TUNER. Listen
to time signals, CW ther, DX b etc.
EASY to make, all parts, case, PCB, Instructions,
money back assurance.

ONLY £9-70, £11-20 alrmail.

CAMBRIDGE KITS
45 (PK) 01d School Lane, Milton, Cambridge.

PRINTED CIRCUITS
and HARDWARE

Readily avallable suppiies of Con-
structors’ hardware, Aluminlum sheet
and sections. Printed circuit boards,
top quality for individual or published
designs. Prompt service. Send 15p for
catalogue.

Ramar Constructor Services,

Masons Road, Stratford on Avon,
Warwicks. Tel. 4879

THE SCIENTIFIC WIRE CO

Copper - Nickel Chrome - Eureka - Manganin
Wires.

Enamelled - Sllk - Cotton - Tinned Coverings,
No minimum charges or quantities.
Trade and Export enquirles welcome.
S.A.E. Brings List.
P.O. BOX 30, LONDON, E4 8BW

Musical
Miracles!

by Dewtron ®

Bulld your own synthesiger or musical effects
using some of the huge range of DEWTRON
modules. Or, build fuzz or waa-waa at budget
prices using speclsl Kits.

Bend 20p for Catalogue from—

D.E.W. Ltd., 254 Ringwood Road, Ferndown,
Dorset BH22 0AR.

i
- @Varicap tuning
|'='-|| | | @ Britain's best
[ 8 | locator kit; 4,000 sold
Yo~ @ Welghs only 2202, Fitted with

T Faraday shleld.
| .= [ @ Speaker and earphone operation
1

selling metal

1\ | @ Knocks down to only 17In,

RS \ @ Prebullt search co!l assembly
1 | -'51 @ Thoroughly

rofessional finish
Vil @ As seen on BBC1 and BBC2 TV
L, | @ You only need soldering iron,
i \J screwdrlver, pllers and snips

\
N\:_! Five transistor clrcuit
:}:_} Send stamped, addressed
- envelope for leaflet
grmaists £42.50 st & waed £17:50
PostB5p+£1°00 VAT PastBSp+E1' 90 VAT
MINIKITS ELECTRONICS,
EVELAND RO,

LONDON, £18 TAN {Mall order anly)

BURGLAR ALARM EQUIPMENT—
Safes, D.LY. SAE for list. ASTRO
ALARMS, 25 Stockton Road, Sunder-
land, Tyme & Wear., Tel: 77825.

H. M. ELECTRONICS

275a FULWOOD ROAD, BROOMHILL,
SHEFFIELD $10, 38D.

BEC CABINETS (lllus'd)

METAL CASES i
ORY TRANSFER LETTERING b

Send 15p for leaflets (Refundable) o
Trade enquirles invited

S i
Please mention l
PRACTICAL
WIRELESS
when replying to
Advertisements

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS
Please insert the advertisement below in the next available issue of Practical Wireless for

insertions. | enclose ChequefP.O. for £........... 05000000040
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless).

Company reglstered in England. Registered No, 53628. Registered office: King's Reach Tower, Stamford Street, London SE1 9LS

Send to: Classifled Advertisement Manager
PRACTICAL WIRELESS,

GMG, Classified Advertisement Dept., Rm.2337,
King's Reach Tower, Stamiord Street.
London SE1 LS

Rate

17p per word, minimum 12 words. Box No. 43p extra.

Telephone 01-261 5348
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TRANSISTORS

-4 p P P
‘ ; 5 P F156 25 | MPSUS52 00 | TIP3055* 60 | 2N2926D
AC107* 16 | BC136 15 | BF173% 25 | MPU131% 30 | TIS43 25 | 2N2926R :
ACH7 35 | BCI37 15 BEW' 2 | 2n2s0re 20 | TIS44 18 | 2N2926Y 8
. 3 q
. Gl |88 % | SR 5 | Oca 4 | Tigwe 23 | anaon, ¢
3 N . 25 | 2N3053* 20
AC1271e 18 | BCl4T T BF}BO. 33 | OC26° 48 | TIS49 32 | oN30s54° 45
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND Acizs: 15 18CHs 1} BEDL 33| OGror 58 | Tiow  » | 2N ds
MAIL ORDER, CALLERS-WELCOME. Tel. Watford 37774 ACluk-38 |BCiss o | BEIm: 33 | ocwms: 54 | Tise 2 2dozs. 18
A 184* 32 | OC36® o
Ll DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. | aCissxe 38 | BCISI 201 BFies 30 | Ofae 18 | FTxios 13 | INgis®
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: | AGi76> {1g | BC158 12 | BF134 10 | OCe2® 18 | ZTx109 13 2N3702 10
CASHICHEQUE/PO  OR BANKERS DRAFT WITH ORDER. GOVERNMENT | ‘ACig7e 13 | BC152 13 | BF195 10 | OC44* 18 | ZTX300 14 2N3703 12
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. ACiaie 13 | BGiar 12 | BF1es 14 | OCes® 18 | ZTX30t 14 2N3704 10
TRADE AND EXPORT INQUIRY WELCOME. P & P_ADD 25p* TO ALL Ay 1 lBGies 12 | Brier 15 | oceer 21 | ZTX302 18 2N3705 12
ORDERS UNDER £10-00, OVERSEAS ORDERS POSTAGE AT COST, Ay 3 {B&ltsc 14 | BFRiee 15 | OCT0* 17 | ZTX303 15 2N3706 10
AIR/SURFACE. (SEND 25p FOR OUR CATALOGUE). oY B IB&i70- 1 | Brezea 12 | ocme 17 | ZTX304 24 NII0TRR0
T ACY20 26 | BC17T1 11 | BF244 17 | OC72* 27 | ZTX311 10
Export orders no VAT. Ap| to U.K. C: nly. * 2N3709 [ ]
VAT stated otherwise, all prnces are exclusive of VAT. Plonzo add 8% ﬁg;g‘z 12: gg}!’?,. u g;gg?. g: 88;;: .%g %}igu :g 2N3710 12
to devices marked °. To the rest add 12;%. ACY2s 21 | BCi78® 18 BF25a* 38 | OCei” 18 | ZTX500 16 2N3711 12
We stock many more Items. it pay;to vmt us.We are utuated behind Watford ACY3e 718 | BC179° 18 BF259* 41 | OCBID* 24 | ZTx501 13 2N3771° 140
Football Ground. Nearesl Und . Raif ti Watford High Street. | \ciis o4 | aC1a2 10 | BF594 20 | OC82* 18 | ZTX502 18 2N3772° 175
Open Monday to Saturday. Amplo Free Car Plrklno spaco available. ACY41 28 | BC182L 12 BF595 18 | OC82D* 30 | ZTX503 14 ;”ggg. zzz:
POLYESTER CAPACITORS : Axal lead type. (Values ato In uf). ACY4d 39 [BC1a3 10 | BFR39 30 [ OC83® 28 | ZTX504 47 | 5N3go0 4o
400V : 0-001, 0-0015, 0-0022, §-0033 5p 7 0-0068, 0-01, 0-015, 0-018, 0:022 6p; | AD140° 48 | BC183L “ g;s;g gg 0054;, e ZTXS531 28 | 9N3g23 50
0-033, 0-047, 0-068 8p; 0-1, 015, 0-22, 1op.o 33, 0-47, 18p; 0-68 24p. AD149e 48 gg:g""_ 11| BEReo 30 88’;3 S8 H;‘;GW 13§ anas2s a9
160V : 0:039, 0-15, 0-22, 0-33 6p; 0-47 10p; 0-68 15p: 1-018p; 1°5 20p: 2 2 24p: 4° 720p | ADt61" 36 | BCINL 7% | BEX1a 54 | OC135 98 | 2ness 15 | anooss 3%
DUBILIER: 1000V :0-01, 14p; 0-022, 15p; 0-047, 1sp. 0-1, 19p; 0-47 43p AD162+ 36 | BCISE, 22 | BFxeo® 28 | OC140 100 | 2Nea7r* 13 | 2hoses 13
AF114° 20 X33 38 | 0C141 o 13 1 oN3oo4 18
POLYESTER RADIAI.LEAD (Valuas In uf), 250 FEED THROUGH | AF115* 20 | BG212 12 g;xsr A || S8 157 | 2NGO8° 30 § oN3gos 17
0-01, 0-015, 0-022, 0-027 Sp; 0-033, 0-047, 0-068, 0-1 sp.o 15 7p; CAPACITORS AFi16* 20 | BG212L :g D xaes 40 | 3&in 39 | 2Nooo7 33 | aNssos 17
0-22, 0-33 8p; 0-47 10p; 0 sa14p.1 019p 1 5 24p; 2-2 28p. 1000pF/350V  8p | AF117° 23 gg;}gL 11| BFXear 38 | oczoic 80 2“;06 L 12 1 oNsea7 34
AF118° 47 BFX81* 180 . 2N706A° 15 | 5N4058 18
ELECTROLYTIC CAPACITORS : Axlal lead type (Values are in uF). AFizis 33 |BC21a 14 0C202° 90 | 2N707° 50 f on408t 13
250V ; 1004F, 40p; 100V 20, 6p; 63V :0-47,1-0,1:5,2:2,2-5,3:3,4'7,6:8,8.10, 15, | Apjoqe 30 | BC24L 18 60 | 2n708° 15 | Sndce2 14
22, 47, Tp; 22, 50, 19g; 63, 100, 12p; 1000, 50p; 50V :'1-0, 6p: S 10p; '220,'90p: 470, | ‘AF125e 39 | BC307B 15 70 | 2N918* 40 | Sn4a71 34
28p; 4oV : 33, Jgp: 35 8p; 25V : 10, 22, 40, sp. 20, 100, 160 8p; 220, 13p: | AF12ge 30 | BG328, 18 50 | 2N914 18 | SNao22  §2
470; 640, 21p; 1000, 27, 300, 34p, 3500, np. 200, 47p: 16V': 10, 40, 47, 68, 100, 125. | AFqa7e 30 | BG441: 30 65 | 2Noi6 27 | ons135 12
220, 8p; 470, 11p; O 080 1500, 181 4700, 46p; 6p: 640, 10p; 1000, 14p: 64V : | AFi3ge 33 | BG46IS 40 30 | 2N920° 51 | 5us138 92
3300 93p; 2200, 18p; TAG-END TYPE 1ov zsoo 98p; 4700, 111p S0V:2000,72p: | api7s 7o | BC462® 30 2N930° 18 | oNsizs 12
40V : 10000 145p; 4000 70p; 2500 65p; 25V : 4700, 48p; 18V : 4500, AF178 710 gg%%g ;: :g 12’28317 2 2N5457 36
TANTALUM BEAD CAPACITORS | POTENTIOMETERS (AB or EGEN) A0, 13 |BCyar &5 68 | 2Ntia1 22 | 2Na48 42
35V: 0-14F, O- X X Carbon Track 0-25W Log & OS5 BCY34* 80 52 | 2N1132 23
uF, 6-22, 0°33, 0-47, 0-68, 10, AF185 80 . 2N6027° 38
202uF. 33, 4-7, 6.8, 25V : 1-5, 10, 20y | Linear value AFige  dp | BCY40T 90 54 | 2n13020 17
TV iouF K Gd 2K 02 (UN. ONLY) Single gang 21p h BCYSs* 204 | BSY 25 | TIP30B 84 | 2N1303* 20 | 40311 38
uF, 22, 47. 10V : 47, 15, 25, AF239° 39 b e 0313 98
33. 6V : 4T4F. 3V : 1004F. 5KQ-2MQ single pang 2p | ‘Af711 q13s | BCYSe 18 BSX20° 22 | TIP30C 76 | 2N1374° 24
5K0-2MQ single gang D/P switch 40p | 2720, 138 | BCY700 15 | BSY9SA 48 | TIP31® =54 | 2N1305- 28 40316 60
Price: 11p each. 5KQ-2MQ dual gang stereo sap [ AFZI2 138 | gCy7ie 20 | BUt0s: 260 | TIP31A® 58 | 2N130e: 28 PR
MYLAR FILM CAPACITORS SLIDER POTENTIOMETERS Agvaar a0 [ BSYT2 15 1 MOAN" 120 | Tipaiee 84 | oNiaae 48 | 4027 a8
100V : 0-001, 0-002, 0-005, 0-01xF Sp 0-25W log and linear values 60mm ASYs0 17 A . 5 40347 58
0-015, 002, 0-04, 0-05, 0-056uF 6p | 5K0-500KQ single gang asp | ASzo1e 220 | BDUIST 52 4 MEOes o0 4 T e o | anieniEia s T
0-14F, 013, 0250V : 0.47uF To 1 e ysomm WS 120 g (NS T B 3 ] MIEitor 48 | Tipaza- a0 | oNisose 39 | 40360 48
LU A L LR ARG e 75 | MJE3T1® 80 | TIP32C* - 40361 40
CERAMIC CAPACITORS PRESET POTENTIOMETERS BC107* 9 | Boiat. To | MiEszo es Tipdace o9 | nzieor 80 1 soases a0
50V d.c. Plaguette bady 25mm leads. 0-1W 50£2-5M Q Mini. Vert. & Horiz. Tp | BC1078 10 | Bpyage 33 | MJES21® 55 | TIP33A® 95 | 2N2218A 20 § 40411 220
Range: 0-5pF to 10.000pF 3p 0-25W 1000 -3-3MQ Horizontal 7o | BC108° 9 | gp133¢ 60 | MJE2055°95 | TIP33B*112 | 2N2219a24 | 40412 42
0-015f, 0-022uf, 0-033uf, 0-047,8 _4p_| 0-25W 2000-4-TM Vertical &p ggggg: 12 | BO13se 45 | MiEsossees | TIPsIC*130 [ aNazzoar2s 4u0e 0
5 5 g 6 131
JACKSONS VARIABLE CAPS. RESISTORS Eire make 5% carbon | BC10g o | BO136 39 & ML o 6 | TiPaiacils | INZZA% | d0s4 4
Dlelectric Dlai Drive 4103 Miniature High Stability, Low Noise | BC109B~ 12 | Bpt3g* 47 | MPF10¢ 42 | TIP34B* 167 | 2N2303° 30 | 40495 [ 1)
100/300pF 95p | 6:1/36:1 468p RANGE _ Val. 1-99 1004 | BCI109C® 12 | mpi3gr 54 | MPF105 42 | TIP35® 259 | 2N23ee= 14 | 40511
oF 105p | 0-1-365pF 260p | 0-25wW 2.20-4-TME24 2p 1-5p | BC13 15 | pp14o 60 | MPF106 00 | TIP35A 225 | 2N2483° 30 40576
DILEMIN 00 2 365pF 265p | p.5W 2204 TME12 2p 1:5p ach 16 | Bp1a2 53 | MPF107 00 | TIP35C 280 | 2N24g4s 30 | 40594
3000F/500pF  185p [ 00 280/176 270p [ 1w 2-20-foM Ef2 3p 29 BCiIs 13 BDi4se 58 | MPSA0S 25 | TIPIGA:3T0 | 2Nsdss 0603+ 58
4832/2K 2 speed o with 310w | oo o oevy Meral Film (Welwym) E12 | BE11T 18 | BDY17 135 | MPSA 55 | TIP41A® 68 | 2N264s 49 | 40036 110
Drlve Unit complete motion drive  280p o flabl Y| 8p BC117 20 | gpyeo* 75 MPSAO6 30 | TIP418° 73 | 2N2004° 20 | 40673° 8§
with knobs and C804-5pF; 10; 15; 20. now avallable BC118 15 | BDY61* 65 | MPSA56 30 | TIP42A® 78 | 2N2804A°24 | Matched
coupling 322p 25; 50pF 135 | BENCO COILS HEAT BC119 25 | BF115* 22 | MPSAT0 32 | TIP428* 79 | 2N2go6° 18 alr
Drum S4mm op| 100, 150pF 195p | Dual Purpose 'DP’| SINKS® BG135 13 | BFis4 18 | MPSUO200 | TiP2955* 65 | 2N2026G 10 | 10p axtra
6:1 Ball Drive L' 3x310pF 392p | Rng.1-5 B,Y,R,W T6p; TO92 $p
4511/DAF 107p 1 00-3x25pF 348p 6-78.Y. R 68p| TOS 9p | TTL 74% ;::gg 1:5 :gg?ﬁs :s LINEARICs
1-5 6 82p| TO18 3 6
CERAMIC TRIMMER | CRVSTALS o isGreen 8200 IO 88| oo 147474 36| 7aiss 76 | 4002AE 16 | 105C 14 pin Z3p | MCIatop  Ta0p
CApRCITORS bz 32 | g 5B, Y. R, Wi TO3 ol Jiot  14)7a5 . 3874156 80 | 4006AE 94 pin 29p | MCH310P  180p
270F: 4-150F: 6-250F: | 1-6MH: agsp | Rne- T8 B Y. Rl 108 dep | 7402 16} 7476 36| 74157 95| 4007AE 18 09RO sanfi MC1 312RQOR138D
8300F 29932768 360p | B9A Valve Base 23p| Insulation Kit | 7403 18 | 7480 SO 174150 225 | 4009AE 65 | 741 14 pin :sz: MC:JS&P a0
MINIATURE TYPE: | Holder HC6U 18p | RFC S chokes  84pf Mica plus 7400 20} 7481 114 | 74160 118 | 4010AE 45 | 741C 22p mgiggg & Np
2-5-6pF; 3-10pF; A/ a5i36/17 19| 2 Bushes for | 7405 22| 7482 82174161 116 | (61106 18 | 747C = MFC400(0:B 50
3-30pF; 10400F 220 | oo pRogECTS | 1T 18/1-6 0r 485 %0pf TO3/TO66 o 7406 44| 7483 95 f7ate2 116 | Loohe (ld GE 10043 MECA000E p
5-25pF; 60pF; 88pF 30p ° TOC!1 80p| PlasticTrns 5p | 7407 44 | 7484 95174163 118 | {0200 01 soare e 558D C6040°  135p
e e | Easy Build Organ | MW 5FR 72p} Silicon 7408 19| 7485 125 } 74164 121 SO1SAE P 1 MK50253® S50p
COMPRESSION v Box Gen sFR 04pl Gre 12 7400 1917486 36 | 74165 120 | 40 81} AY-1-0212 550p | MM2112N 450
TYPE usic Box General j; MW/LW 4ol Grease t2op | 7408 191700 400 | 7416 13 | O16AE 48| AYilsost 120p | NEGSO 160
3-40pF 18p; 100-500pF | COverage Receiver | EARPHONES ipiL SOCKETS” 7411 25 | 7490 43 | 74167 362 | 4017AE 83 | AY.5-1224° 349p | NES1SA 210
32p Direction  Finder | Magnetic __ | ..o onte/wire 7412 25{7491 80| 74170 245 | 4018AE 93 | AY-1-67216 175p | NESSS® 4p
Transistor Tester | 2-5mm  15p3 e W 7413 40 | 7492 53| 74172 590 | 4019AE 48 | AY-5-3500° 610p | NES36DB°  99p
SILVER MICA Now - CAvailable | 3:5mm  15pi(Texas) tap 7414 74| 7403 40| 74173 175 5 o 3
{Values in pF) Crystai 309' CAMBION 7416 35 | 7494 85| 74174 173 4020AE 92 | AY-5-3507° 610p | NES60 225p
3-3,4-7, 68, 10, 12, 18, | Send . SAE plus 8 pin 12p e 3| s 73| 4s 'ee|4021AE 83 AY-5-4007 745p | NES61®  325p
22, 33, 47, 50, 75, 82, }10p per list. FUSES* 14 pin 13p 280 | 7400 16| 7496 82 | 74176 120 | 4002A CA3011 s2p | NES62B°  295p
85, 100, 120, 150, 200, 20mm 4p[16 pin 14p ... 34p | 7427 29 | 1497 262 74177 118 E 78] Ca3014 131p NESE5A°  200p
250, 300 330. 360 | £ th 1.28 4pj24 pin 30p Jaar 24 lzetoo 135 | 74180 108 4023AE 18 | CA3018 72p | NES6S 130p
p each. | For any other pro- | 1” Mains  5p|26 pin_45p 132 38174104 48 | 74181 209 | 4024AE 64 | CA3020 145p | NESSTV®  200p
1000, 22000F 115 each, | 1Scts please send anti Surge Tp 23 s 4 1idiep s l4ozsaE 17| casoes  vasp | ROMZHS  Jste
RELAYS miniatare |51 Blus SAE for [ JOU81e o |SOLDERCON PINS™ | 7426 g6} 74107 33| 74180 188 | oonE 142 Ca3ms  sop | S00F 150
for PW projects  85p | ¥ on- Enclosed 20p phoo sop: 1000 400p ;:g i: ;:}108 :: ;ﬂgg ;;g 4028AE T4 Eﬁgggg }ggp SN72702 sop
P | SN72733 125
RHYTHM GE N Jes0 1o l7at11 716 | 7a190 194 | OAE 98| Ehnars 157 (4
NERATOR (PW MAY-JUN 1976 by A. S. WEBB) | 7408 o5 | 74116 198 | 74101 168 | 4030AE 48 f (o ee  'so0 | SNveess  ean
7433 48] 74118 115 | 74192 120 | 4033AE 115 55p,1 SN760130 48D
CA3048  210p | SN76023  145p
7437 30 | 74119 185 } 74193 120 | 4034AE 156 | ~ A3075 SN76033 195
7438 33| 74120 105 | 74104 120 | 4060AE 88 | Sasoms  1ooP | SN76M5 2000
7440 17(74121 34 {74195 95| \oaar g9 ) CANGOE 1505 | SNTez27  180p
7441 74| 74122 50 | 74196 118 500 | 2 Ass0B 360
7442 74 | 74123 73 4043AE 83 | CA3090AQ 375p 3 P
A aslidis e | 74197 M8]aquar 77| CASIIE  140p | TAAG2IA 2030
Ja4s 130 | 74126 65| 74198 248 | sousaE 195 [ CA3I30  Top [ TAACHIA 133D
7445 94 | 74128 81 | 74190 240 | 4o46AE 110 | LM30OH  t70p TAAsg 00p
7446 196 | 74132 75 | €MOS* | 4047AE 74 | PMIOTA 380 | TADI0 1509
Build this PW Author approved, E build L 7441 82| 74136 75| 4021 71 | 4049AE LM301 TOS 45p | TAD11G 170
aole B p asy bui ow cost Rhythm | 758 o | 74141 72| 4054 183 AE 421 Maos 1200 | TBAT20S 00p
the  Case, preeg;:eng:ie i‘?fﬁéﬂ"‘?"”i O;thelcomgletﬁ Kitincluding | 7es0 1774162 3t5 000 22 dooat it 1ssp | TBASIQ 220p
\ Pr ront Panel and the three RE- | 7451 1774143 314 | 4067 398 LM380 4p | TBASS0Q  00p
gfrilﬁ’\:fe( F;:bre -glass P.C. Boards. Prices including VAT. | 7453 17| 7etas 314 | 407s 34 fSZSQE "1’: (Mast 148m U
¢ £1p goe Sletm 39 Qg (p. & p. and insur. £1-00). Ready Built £49-95 | 745¢ 1774145 90| 4076 130 [ 4070AE 38 | LM3900 850 | TBAS0Q '5:
M iconductor kit £12-75, Set of three boaids £5-90. | 7460 1774147 2754081 18 | 4510AE 124 | LM3SOIN  T0p [ TBAGIOS  95p
SZSgI;IA.‘ﬁ 50 (incl.VAT). 7470 32 | 74148 160 | 4082 24 | 4511AE 161 mggg:‘A' 695p | TBA920Q 350p
\EH E for complete list. (Demonstration on at our shop). ;‘.;i §§ ;:::? 158 4516103 [ 4518AE 100 | MCT24 ‘7’5:: ;8*3227?3?0 gg"l’
9 14528 107 | 4520A€ 102 | MC1303L  148p | ZN414 105p
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ALUM. BOXES VERO KNOBS* fit {” shaft with grub screws
WATFORD ELECTRONICS [rmym CasEs: |t ke (.w:?jm) & K8 (for stidars). JACK PLUGS | SOCKETS
" ] ack or e pointer t 0
fi:i;;}* gp 7514110 304p | K2 Slim slivered alﬂmlnflrm{pe :" Screened [Plastic| Open | Moulded
4x2ixti”  50p ;g:g%ﬁ ;1729 K4 Black serrated. Metai top with ° 2-5mm cf;roopme bo;:‘y m‘:‘:‘ bv:Lt;(
7 . . " 5p line indicator 33mm diam, 20 .
(Continued from opposite side) ‘l5*"f, §5p K4A As above but 25mm dlam. 10: ?4833 :;: :g: 1§° | °°?§°m
3‘?::", ‘509 SPEAKERS K5 BI?'cbk ﬂtuéeg'meu‘! top and skirt STEREO 23p 18p I 15: ZZ:
DIODES BRIDGE SCR's* 5:4:2" l:: 8a 0-3W K6 5}2 f'i: eK5. i}gl'n:;é?‘g‘ndsl:m g::
s . 2-25 85p | K7 Black, knurled, tapered. Metal DIN Plugs Sockets
AAZi5  15p | RECTIFIERS | Thyristors | 7xSX2i" 960 | 2.5:3° 58p]  top &'skirt, Callb. 0-10, 3omm 22p | 2 BN Loudspeal ‘
éﬁm& 1539 (plastic case) | 1as0v  38p [ 8x6x3”  118p [ g4() 5.5 g5p | K8 Black or sitvered for slider pot  8p | 3 4 5 (180° & 240%) 12p Sp
Eoi H (e }:i"OV 21p { 1AT100V  42p 10‘7:‘3 . 138p 404”7  125p | K9 Solid Aluminium, Amplifier Knob, | CO.AXIAL (TV |
2p 00V 24p [ 1A200V  47p | 10x43x3” 110p | g47,a3.5" 425 Professional type, with etch line . G Lo LD
BY127  12p | 1A200V  26p | 1A400V  52p | 12x543% 117p 160 b indicator 18-5 x 12mm d| 4
IN916 sp | 1Ad00v  31p | 1a600v  70p o e (0 mm dlam. 24P | PHONO 5p (Single)
0AY o0 1AG00V  34p | 3ASOV 38p 12x8x3”  199p Tx4 185p | K10 ilg’s“above but tapered 18:5 x 17mm | assorted colours 9p 7p (Double)
2A50V 3 d 26p | Metal sc d X
821(7) 423 A 2‘: g:;%& :gn g:;,l’:?sflglx;? BOARDS'“p K“bﬁ;umm‘;";a S(Top .:“ﬂl) Knurled screene: 12p  10p (Triple)
Wi
e sp | 2A200V  45p | 3A400V 110p Fibre Glass 6 x 6" e edriwit mm skint Knotcged BANANA 4mm 9p 10p
p 99,
OAB!  10p | §A100V 65p [ TA400V 125 | FERRIC CHLORIDE® 11b bay | TANEL METERS® Full scale LAMP HOLDERS AND LAMPS*
OA85s  12p [ 4A400V  79p | C106D 50 50x 48 x 35mm req. 13" hole
OAIC  6p | 44300V 120p | MCRI0I 29p | moiorous 850 * 300 b & o | 6-50ua 100mA 50uA-0-504A | LES HOLDER Dome shaped, Red,
oAt 6p | 6A100V  73p [ TiC4¢  29p | DALO ETCH RESIST 0-1004A  0-500mA  100uA-0-100xA | DIUe Green, Yellow, White 14p
0A9s sp g{};ggv' 86p | 2N4444  181p | PEN* + spare tip 80p &i'g?x‘\ 0—;051"& 20:0:;;\—0—?‘00141\ LES BULBS 6v and 12v o
82%32 3: BY164 Zé: TRIACS*® VEROBOARD'PItch 8:?3::;\ 0-300V DC mcs'i:,isz Xii??i‘?iﬁ?ﬁﬂ’“"e cover. Red %50p
PLa 3A400V 100 0-15  0-15 ns 3
|N9104m :: 55"5%\5/ aay | 8400V 1zo: . . (conner clad)  (plain) | 0-50mA sy gf,’ﬁ,fﬁ lolg'&'z‘\ MES BULBS 35V 6V 12V op
IN0O1/2* 5p | aooenw " 9p | GAS00V 150p | 2F X g,*, ign ;:n ;gn Price £3-05 each. Price £4-14 NEONS Malns, Sealed with Resistor.
o A L A E SR i B e B e A N reA bt
4004/5* 6 1 ) m 00LA; 0-S500uA £4.4 w eads, o reslstor) 9p
IN4006/7* 1: VARICAPS 158400V 240p | 5 % ¥, 30 330 390 | pyAL VU METERS. (1502A
INdt4g*  dp | MVAMI 270p | 154500V 2800 [ 55 07, 17:: 1435 9o foaeeoy uss S TS SLIDE 250V :
Uareove 192 [ MVAME 105p 0430 p |3 511 113 T N TOGGLE: 2A, 250V [ 1A DP 10p
D T2 BB105B  21p | 4066 95p et 56 pin ol TRANSFORMERS* (Mains Prim. 220-240V) g;sTr 23p [TADP C/O 12p
3A/600V* 22p | Noise Diode | DIAC® Spot face cutter §2p | 6-0-6V  100mA  90p 0-120-12V 1A 4 939 on/off 29p zApo?ePIZ wa 1:',
3A/1000V*25p | Z5J 105p | ST2 20p | Pin insertion tool 72p | -0-9V  100mA 859 245p+ | SUB-MIN TOGGLE PUSK BU'{'TON"
:g-g—}g& }ggmﬁ 1:gn 90-0-30V 1A 295p+ | SP changeover 48p | Spring toaded
OPTO ELECTRONICS® VOLTAGE REGULATORS" m. P 5-0-6V 1-5A 240p+ | SPST on/off 44p | SPST onjoff  55p
0-12 0-12V 150mA 160p g o gy DPDT 6 ta 89 T
LEDS + Clip { DL704  75p | 723DIL45p: 723T0553p:  MCTB12 1A 12V 135p {06 0-6V 280mA 170p 509V 2A 270p+ | DEDTBtag &9 | SPOT Clover 6Sp
TIL209 Red14, DL707 15p | TBAB25B 95p MC7815 1 A 15V 40p | 0-12 0-12V 0-5A 19|p+ Prim. 120/240V, Sec entre off 88p ! DPDT 6 Tag  8%p
200 Redl4p | oy gq00 FTBN24 1A 24V 140p | 24-0-24V 0-5A 198p+ 20V @ 25A & 12V [ SWITCHES® PUSH BUTTON:
0-2” Red 18p| o 708 180p ;FXSSI\‘J}etal Can Typ: TDA1412 1A 12V 135p ?-5069;/5\/ 10A5A §;5p+ L@Tlf - ’1395D+ I\PAInlhatturﬁAN:n Locking
i 70 _ -0- - 0p+ ini. Driver, ush to Make 15 Push t
Yeliow,Green. | pL747  180p | 14 35y 170p Variable Type 150115V 1A 245p4 Pri. 20K, Sec. ROCKER (white): 10A 250V LA,
Amber  21p | XAN345 3 1A 15V 180p LM325 4 15V 240p | 18-0-18V 1A 2759 SP changeover centre off 25
ocP70 4op| Green 140p | 1A 18v 20p  Lm226l 30-24-20-15-12-0 1 A LT700 Min. O/P Frl. Cy
6"Greon 1905 | LM30DK T8 226N 12V 240p | 4o tappings 325p+ 12K, Sac. 32 Q2 S4p ROCKER: (black) on/off 10A 250V 20p
OCP 71 85p P My P LM327IN +5—12  260p | 30.04-20-15-12.0  ° r Min, - | ROCKER: Illuminated (white)
MAN3610 170p RS 170p MOT Min. O/P Pri.
ORP12  5Bp MVR12 170p LM3I7K 20W 1:54 2A multitap  34sp+ 12K, Sec. 8% 42p | LENts when on. 3A 240V
ORP 81 50p | MAN3G40170p +12Vto 37V 350p ROTARY : (ADJUSTABLE STOP) 1. pole/
P | Minltron Plastic Case LM317H 5W 1 -5A (Please add 48p p&p charge to all prices | 2-12 way, 2p/2-6W, 3p/2-4W 4P/23W 30p
2ZN5777 36p | 3015F 110p | MC7805 1A 5V 135p +1-2V 1037V 320p | Marked +, above our normal postal charge.) | ROTARY: Malns 250V AC , 4 Amp 23)
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Head Office and Warehouse
44A WESTBOURNE GROVE
LONDON W2 5SF
Tel: 727 5641/2/3

Z & | AERO SERVIGES LTD.

Please send all correspondence and Mail-Orders to Head Office

Retail Shop

85 TOTTENHAM COURT ROAD
LONDON Wi

Tel: 580 8403

Open all day Saturday

POWER TRANSISTORS

0C24 0-60.. ..ASZ15 0-80
0C25 0-50.. ..ASZ16 0-80
0C26 0-40.., ..ASZ17 0-80
ocC28 0-60.. ..ASZ18 0-80
0C29 0-60.. ..BD131 0-40
0C35 0-50.. ..BD132 0-50
0C36 0-65.. ..BD133 0-55
AD140 0-45.. ..BD135 0-30
AD148 0-45.. ..BD136 0-32
AD161 0-38.. ..BD232 0-50
AD162 0-38.. ..BU208 2:00
ADZ1 1-25.. ..2N3055 0-60
ADZ12 125, ..

HIGH GAIN DARLINGTON PAIRS
Plastic 3-lead case encapsulated DAR-
LINGTON pair. Typical current gain 30,000.
Max. collector voltage Vceo 40V. Max.
coliector current 400mA. Icgo=10nA.
BC516-PNP £0-80.

BCS517-NPN £0-80.

SILICON STUDMOUNTED POWER
RECTIFIERS BYX25-1000R

1000 p.i.v. at 20A forward current, reverse
polarity (i.e. Stud Anode).

SPECIAL OFFER £0-55 each.

AC/DC TAUT SUSPENSION
MULTIMETER U4315
Made in USSR

Sensitivity:
20,000Q/V DC
2,000Q/V AC

Ranges:—

DC current: 50-
100-500uA 1-5-
25-100-500m A -
2-5A

AC current: 0-5-1-
5-25-100-500mA

I -2:5A
DC Voltage: 75mV-1-2-5-5-10-25-100-250
-500-1000V
AC (\)/oltage: 1-2-5-5-10-25-100-250-500~
1000V
DC Resistance: 300Q2-5-50-500k2
Capacity: 30,000pF-0-5uF
Accuracy: 2-5% FSD D.C.; 4% FSD A.C.
Power supplies: 4-5V battery (Eveready
12889). Complete with steel carrying case,
test leads, battery and ingtruction manual
NO OVERLOAD PROTECTION IS
INCORPORATESEINNTTHIS INSTRU-

AC/DC TAUT SUSPENSION MULTI.
METER U4341 WITH TRANSISTOR
TESTING FACILITIES
Made in USSR

Sensitivity:

16700 Q/v D.C.,

3309/y A.C,

D.C. current: 0-06-
0-6-8-60-600mA

A.C, current: 0-3-3~

3 mA
D.C. Voltage: 0:3-1-5
-6-30-60-150-300-

900V
A.C. Voltage: 1-5-7'§
-30-150-300-750V

Resistance: 2-20-
200k £2-2M 2

A Transistor collector
3|8 cut-off current 80uA
3 Transistor D.C. cur-
20 rent gain In two
= ranges 10-350
- Accuracy: 2:5%D.C,
4:0% A.C.
$% D.C

gain

Power supplies: 45V

battery

(Eveready 1289)
Complete with steel carrying case, test
lead, battery and instruction manual £11-20
NO OVERLOAD PROTECTION IS
INCORPORATED IN THIS INSTRU-

MENT

HANDLING AND POSTAGE CHARGES. When ordering through our Mail Order Service please add £1-00 for each instrument
and 20p in £ for other items (subject to a minimum charge of 20p). Prices are exclusive of VAT.

November.

ADVANCE NOTICE. Due to increased costs all prices of test instruments will be considerably increased during

ELECTROTIME

MODEL EC3

* LARGE 4 DIGIT DISPLAY
 AM/PM INDICATOR

* 5 MINUTE REPEATING SNOOZE
ALARM

* 24 HOUR ALARM
% BRIGHTNESS CONTROL
+ FLASHING SECONDS INDICATOR % ATTRACTIVE WHITE CASE

COMPLETE BUILT CLOCK PRICE £14 inc. VAT

CONTINUOUS
SPECIALISTS IN ELECTRONIC TIMEKEEPING READOUT
UTILISING

ELECTRONIC DIGITAL ALARM CLOCK ;':;’LTYC"STAL

WITH BACKLIGHT
FOR NIGHT
READING i

FEATURES—
* HOURS
* MINUTES
* SECONDS
* DATE

LCD MODEL TLC4

RHODIUM £39-.:§g '

LED MODEL TLES

IEEATURES—
* HOURS
* MINUTES
* SECONDS
* DATE

* DAY OF WEEK

£29:50 inc.var

GOLD OR

THE “MISTRAL”’ |

DIGITAL CLOCK

[ - %

% PLEASANT GREEN DISPLAY

% 12,24 HOUR READOUT
% FULLY ELECTRONIC

% PULSATING COLON
* PUSH BUTTON SETTING
% BUILDING TIME | HOUR

compLeTe KiT Price £11:07 inc. var

BUILT CLOCK PRICE £14‘95

GOLD £41 ‘50 inc. VAT

RHODIUM PLATED

We are proud to announce the opening of our new Showroom in which
you will find one of the Largest Ranges of Digital Electronic Clocks and

Watches available in the

so why not call in and see us? One year's

guarantee with all models Electronic accuracy to within seconds per week

ELECTROTIME, DEPT. 3/9, 11, SHEPLEY'S YARD,
SHOPPING PRECINCT, TOWN CENTRE,
CHESTERFIELD, DERBYSHIRE. TEL (0246) 35804

PLEASE SUPPLY .......

| ENCLOSE CHEQUE/POSTAL ORDER
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SUPERSOUND 13 HI-FI MONO
AM PLIFlER A superb solid state audio ampli-
S fler. Brand new componenta
throughout. & silicon tran-
sistors plus 2 power output
transiators 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
ceramlc or crystal cartridge. Sensitivity
approx. 40mV for full output. 8upplied ready built and
tested, with knohs, escutcheon panel, Input and output
plugs. Overall slze 3” high x 8” wide x 7}” deep. AC
200/250V. PRICE £13-75. P. & P. £1-00.

DE LUXE STEREO AMPLIFIER

A.C. mains

heavy duty
fully isola-
ted malns
transform -
er with full
wave rectl-
ficatlion
xlvlng ade-

uate
amoothing with negllglble hum,
Valve line up:- 3 »~ ECLS8 Trlode Pentodes. 1 x EZ80
as rectifler. Two dual potentlometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volume control {s used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), Into 3 ohm
speakers. Full negative feedback in a carefully calculated
olrcult, allows high volume levels to be used with negligible
distortion. Bupplied complete with knobs, chassls slze
11”w x 4”d. Overall height Including valves 5”. Ready
built & tested to a high standard. £12-40. P. & P. £1-30.

HAVERSONIC STEREO 14

- A solid state
it o stereo amp-
= liier chasasis,

; {‘ with an out-

| put of 3-4

A watts  per
channel into
8 ohm speak-
ers. Using the latest hlgh technolugy integrated circuit
amplifiers with built in short term thermal overload
protection. All components including rectifier smoo(hlng
capacitor, fuse, tone control, volume controls, 2 pin din
sockets & 5 pin din tape rec. /play socket are mounted on
the printed circuit panel size approx. 93" x 23” x 17 max.
depth. Supplied brand new & tested, with knobs, brushed
anodised aluminium 2 way ecscutcheon (to allow the
amplifier to be wounted horizontally or vertically) at
only £7:50 plus 50p P & P, Mains transformer with an
output of 17v afc at 500m/a can be supplied at £1-50+
40p P & P if required. Full connection details supplied.

VYNAIR & REXINE SPEAEKERS & CABINET FABRICS
&pD. 54 in. wide. Our price #1-50 yd. length. P. & P. 50p
per yd. (min. 1 yd.). 8.A.E. for samples.

BRAND NEW MULTI-RATIO MAINS8 TRANBFOR-
MERB. Giving 13 alternatives. Primary: 0-210-240v.
H#econdary combinations 0-5-10-15-20-25-30-36-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 80-0-80v. at
2 amps {ull wave. Slze sm long x 8}!n. wlde X 8In. deep.
Price £3-80 P. & P. 90p.

MAINS TRANSFORMER. For power supplies.

Pri. 200/240v. Bec. 9-0-9 at 500 mA. 81-80. P. & P. 60p.
Prl. 200/240v. 8ec. 12-0-12 at 1 amp. 81-85. P. & P. 60p.
Prl.200/240v. Bec. 10-0-10 at 2 amp. #8-35. P. & P. 90p.
Pri. 200/240V Rec. 23V at 1-3amp, 6V at -6 amp, 8V at
50mA. £2:00 4 65p P. & P.

ALL-PURPOSE POWER SUPPLY UNIT 200/ ’40\
.. input. Four switched fully smoothed D. ut-
putb giving 6y, and 7v and 9v. and 12y, at l ‘un)n
on load.
Fitted insulated output terminals and pilot lamp
jndicator. Hanuuer finish metal case overall size
67 x 34" « 23”. Ready built and tested Price £5-75
P. & P. 85p.

STEREQ-DECODER Z

BIZE 2” x 3” x §” ready bulilt. Pre-
aligned and tested. Sena. 20-560 mV
for 9-16V neg. earth operation, Can
be fitted to almost any FM VHF radle
or tuner. 8tereo beacon light can be
fitted 1f required. Full detalls and
instructions (inclusive of hints and
tips) supplied. £5-68 plus 20p. P. & P.
Btereo beacon light 1f required 40p
extra.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heary
duty double wound mains transformer, ECC83, EL84,
and reotifler. Separate B. Treble and Volume controls.
Complete with output transformer matched for 8 ohm
speaker. 8lze 7in. wide x 8in. deep X 6in. high, Ready
bullt and tested. PRICE #6-20, P. & P. 90p.

ALSO AVAILABLE mounted on board with output
transtormer and speaker. PRICE #7-30, P. & P. £1.

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enjoy fabulous stereo radio at this
low introductory pricel

Designed and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
grain, low noiee IF stages. Automatic frequency control to
“lock-on” etation and prevent drift. IC sterec decoder
for maximum stereo separation. L.E.D. for sterec beacon
indicator. Nominal output of tuner 100mV. Approximate

slze 12¢4* wide x 8” deep by 2§” high. S8upplled ready
200/240Y (not avallable in kit form).
SPECIAL OFFER £22:50 + £1'40 p. & p.
Mullard LP1159 R.F.-I.F. Double Tuned Ampllﬂer
Module for nominal 470 KHz. 8ize approx. 2¢4” x 1}
fication and connection detalla supplied. £2-25, P. & P, 12p
Pye VHF/FM Tuner Head
M/Hz L.F, output. 7-8 Volt+ m
with full eclreuit diagram.
Connection details supplied. ==
preclaion-geared FM gang h.. L
Tuning gang ouly £3-15 -+
P. & P 35p,
Push Button 8witch bank. 8 Buttons glving 16 8/P C/O
interlocked switches plus 1 Cancel Button Plua 3 d/p cfo.
chrome finlshed awitch huttons. 2 for £1-50 + 20p P & P.
HI-FI LOUDSPEAKER SYSTEM MK 1
with attractive slatted front. 8fze 163" high x 104~
wide x 9” deep (approx.). Fitted with E.M.I.
unit and crossover. AVAILABLE IN NOMINAL
4 Okm, 8 Ohm or 16 Ohm Impedance (state which).
Oabiaet Available Separately £7-25, Carr. £1-40.
Also avallable in 8 ohms with EMI 137 x 8” bass

bullt, fully tested and fully guaranteed. A/C Maine

SPECIAL OFFERS

2”7 7-6 Volt + earth. Brand new pre-aligned. Full upecl-

coverlng 88-108 M/Hz. 10-7

earth. Supplled pre-aligned,

Besutifully made with '\-'

and 323Pt + 323Pt A.M. [~

.J.m.

PRECISION MADE

Overall slze 57 x 2§” x 1”. 8upplled complete with
Beautifully made, simulated teak finish enclosure
Ceramio Magnet 18” x 8” basa unit, H.F. tweeter
OUR PRICE £12.00 eact Carr. 81-%0.
speaker with parasitio tweeter $10-25, Carr. £1°90.

LOUDSPEAKER BARGAING
8in. 8 chin #1-45, P. & P. 35p. 7 X 4in, 3 ohm 81-69, P. & P.
48p. 19 x 6in. 3 or 16 ohm £8-50, P. & P, 76p. EM.I.
8 % 8in. 8 ohm with high fiux magnet #2-08, P. & P. 50p.
E.M.I tweeter, Approx. 8$§”. Available 8 or 8 or 15 ohma,
£200 + 20p, P. & P

“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Blza 1137 X 144” x 14" deep. Welght 190z. Power
handling 20W r.m.a. (40W peak). Impedance 8 obm only.
Reaponse 40Hz-20kHz. (an be mounted on ceilings,
walle, doors, under tables, etc., and used with or without
baftie. Send S.A.E. for full detaiis.

Only £7-25 each + p. & p, (one 75p, two 90p).

Now also available 8”. — 8 ohm 10 watts, r.m.s. 20
watt peak 40 Hz-20,000 Hz. Overall depth 1”. 1deal for
Bi-Fi or fur use in cars £4-90 + p. & p. (one 35p, two 65p).

HARVERSONIC SUPERSOUND
10 + 10 STEREO AMPLIFIER KIT

A really ﬂrst clul HI-F! 8tereo Amplifier Kit. Uses 14

Bllicon T in the first five
sn.ges on each channel resulting In even lower nolse
level with Improved sensltivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simpls to
modify to suit magnetic cartridge—instructions included.
Output stage for any speakers from 8 to 15 ochms. Compact
design, all parts supplied !ncluding drilled metalwork
high quality ready drllled printed circult board with
component {dentification clearly marked, smart brushed
anodieed aluminium front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. 8imple step
by atep instructlons enable any constructor to bulld an
amplifier tc be proud of. Brief specification; Power
cutput: 14 watts r.m.a. per channel into § chmas. Fre-
quency rtesponss +3dB 12-30,000 Hz Bensitivity:
better than 80mV into 1M(). Full power bandwidth:
4+8dB 12-15,000 Hz, Bass boost approx. to -+12dB,
Treble cut approx. to —16dB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1-0 amp.
Overall Bize 12”w, x 8”d. x 2}”h.

Fully detalled 7 page construction manual and parts
1ist free with kit or send 25p plus large 8.A.E.

AMPLIFIER KIT ao £#13-50 P. & P. 66p
(Magnetlo input components 3.1p extra)

POWER PACK KIT .. £485 P. & P. 8%p
CABINET 2485 P. & P. 80p

SPECIAL OFFER—only £22:50 if all 3 items
ordered at one time plus £1 p. & p.

Full after sales service
Also avallable ready built and tested £20-25. £. & P. &1,

3-VALVE AUDIO
AMPLIFIER HAS4 MK I

Deaslgned for H!-F! reprodue-
tlon of records. A.C. Mains
operation. Ready bullt on
plated heavy gauge metal
cha ajze 7§"w. x 4”d. %
43”h. Incorporates ECCS83,
EL84, EZ80 vaives. Heavy
duty, double wound mains
transformer and output trans-
former matched for 83 ohm
speaker. 8eparate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback llme. Output 4} watts. Front
panel can be detached and leads extended for remots
mounting of controls. Complete with knobs, valves, ste.,
wired and tested for only £7-80. P. & P. £1-00. -

HSL “FOUR” AMPLIFIER KIT. 8imllar in appearance
to HAS84 above but employs entirely different d
advanced ecircuitry. Complete set of parts, eto #7-00
P. & P. £1-00.

10/14 WATT HI-F1
AMPLIFIER KIT

A atylishly finished
\ )

SPECIAL LINES OFFERED SUBJECT TO
STOCK AVAILABILITY

Hi-Fidelity stereo cassette tape «leck transport mechan-
isims as used in Hi-Fi Music Centres. Electronicaly
speed controlled motor, belt-driven flywheel capstan,
three digit re-settable counter. Record/Play pre-amps
bias oscillator. Record{Play and erase heads etc. Power
supply raquired 12V D.C. Circuit diagram, etc. supplied.
These units are brand new, but untested and are only
offere:] to the more advanced constructor enthusiast.
PRICE £16 87 + £1:25 P. & P.
WE REGRET THAT WE ARE UNABLE TO ENTER
INTG CORRESPONDEX ON THESE UNITS.
New but very slightly marked ‘GLENBURN' BSR
automatic record changer decks fitted with cueing lever,
lightweight arm and ceramic Hi-Fi stereofcompatible
cartridge. Can be used for autamatic or manual play.
PRICE £9-58 + £1-20P. & P.

Latest model GARR ARD 6300 duto/nmnunl changer
de-luxe with cueing lever, bjas compensator, counter-
balariced low vesonance arm and fitted with ACOS 104
diamond cerauiic stereo cartridlge, PRICE ONLY £14-50
+ £1'50 P. & P.

Limited number of the latest BSR C141R1 auto/manual
changer de-luxe. Lightweight tubular arm cueing lever,
bias compensator. PRICE £12-60 + £1-40 P. & P.

Also similar but without cueing lever ur bias compensator.
ONLY £11-00 + £1-40 P. & P.

with an output of
14 watta from 32
ELB84s {n push-pull.
Buper reproduction
of both music and
speech, with negli-
glble hum. Beparate
inputs for mike and
gram allow records
and anncuncements
to follow each other.
Fully shrouded sectlon wound output transformer to
match 8~15 () speaker and 2 independent volume controls,
and separate bass and treble controla sre provided
glving good 1ift and cut. Valve llne-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. Simple Instruction booklet
25p + BAE (Free with parts)’ All parts sold separately.
ONLY 811-25 P. & P. £1°35. Also avallable ready built
and tested $15-20 P. & P. £1°35.

SPECIAL OFFER Limited number of the latest BSR
C141RI Auto/Manusl changer de-luxe. Lightweight
tubular arm, cue-ing lever bias compensator £12-60 +
£1-40 p. & p. Also similar but withont cue-ing lever bias
compensator. Only £11-00 + £1-40 P. & P.

l Prices include VAT at Current Rate

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

All prioes 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

w minufes from South Wimdledon Tude Statio

SEND STAMPED “ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.K. ONLY.

P. ON OVERSEAS ORDERS
CHARGED EXTRA.




We stock all the parts for this brilliantly

designed synthesiser, including all the

PCB’s, metalwork and a drilled and
printed front panel, giving a superb professional finish. Opinions of
authority agree the ET| International Synthssiser is technically superior
to most of todays models. Complete construction details in our booklet
now available price £1.50, or send SAE for specification.

A really superior high quality
stereo graphic equalizer featuring
9 octaves per channel. We stock
all the parts (except woodwork) including the metalwork
drilled and printed. I5p brings you a reprint of the article.

BUILD IT YDURSELF ...

IN STAGES
Get started with a 49 note instru-
ment — features tremulant snd
reverberation. idesl to learn on.

Fully controllable attack and
decay controls {normally found

Leaflet MES 51. Price 15p gives
full details to build this complete
ingtrument,

Extand the range of MES 51 by

only on the most expensive
organs}, up to seven footages
on each kayboard, up to 70
controls including drawbars,
and e 13 note pedalboard,

INC. VAT
E PP

. meke up the additions des-
adding another keyboard end cribed in the stap-by-step: 32

several new tone colours. Leaflet page instruction leatlet MES
MES 52. Price 15p alzo shows how §3. Price 35p.
to use 61 note keyboards.

This is a fully constructed and tested
electronic clock module as illustrated.
Data sheet supplied. Simple to connect

to alarm and your battery/mains radio. Smart case available

Data sheet available separately. Please send SAE.

¢ Bright 4 Digit 0.5 Display * Sleep Timer

* Flashing Colon (1Hz) * Snooze Timer

# Switch for Display Seconds * Tima can be set accurately to

* Alsrm Set indicator within one second

* PM. indicator * Leading Zero Blanking

* Power Failure Indicator

* Automatic voice operated fader
* Belt drive turntables
* Monitor tacilities
{Headphones and VU meters}
* Sound operafed hight show —
plus many other advantages
Send for our leaftet MES 41  giving full details tor construction
Price 20p Soon you'll be the Deejay everyone wants st ther perty!

SIMPLE CLOCK KIT ~ £9:38 ALARM CLOCK KIT - £10-99.

ALARM CLOCK & RADIO CONTROLLER KIT - £11-51.

SMART PLASTIC CASE with fully punched chassis - £2-49.
Please send SAE for our Clock data sheet,

r------------q

Get our FABULOUS ‘

NEWT977/78 CATALOGUE
PUBLICATION DATE OCT.28. 1975 OM APPROVAL

All new. Completely re-written. Hundreds of new lines. Lots of exciting new projects to build. I
PRICE 50p. SEND NO MONEY NOW. Overseas send 8 international reply coupans. l

Please rush me a copy of your brand new 1977/78
catalogue the instant it is printed (October 28th,
1976). Only if | am completely satisfied that it
is warth every penny will | send 50p within
14 days of receipt. If | am not satisfied | may
return the catalogue to you within 14 days
without ob'gation. | understand that | need
not purchase anything from your catalogue
shou'd | choose to keep it

Everyone ordering before publication date will receive a pack of ten super special offer coupons

giving _big discounts on ten different p« jular items—YOU COULD SAVE POUNDS!! SO PW
DON'T DELAY FILL IN AND POST THE COUPON NOW. NAME
JOIN OUR MAILING LIST NOW:! * SAVE £€'s ON SPECIAL ADDRESS

Published every two months our Newsletter
gives ful derails of our latest guaranteed prices
Send just 30p and we'll send you the next six
news letters as they are published.

OFFERS|
* DETAILS OF NEWPROJECTS
AND NEW LINES

L------------J
It you do not wish to Cut magezine, write your
request 1or catslogue on separete sheet
197576 GREEN COVER CATALOGUE 5TILL
AVAILABLE PRICE 40p

\)m. Q. S \0(\\(}}' b9

MAPLIN ELECTRONIC SUPPLIES 5

All mail to P.O Box 3, Rayleigh Essex SS6 B8LR.
Shop 284 London Road, Westclitf-on-Sea, Essox
(Closed on Monday). Tcl: Southend {0702) 44101




