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fil 
EIERT 

58 . OVE ßB.t, 
wtmo1RI;, BEAK7(r. 

SL4 IH3, 
TEL L.54525. 

ADD $% VAT `rÖ'PßÏCk's ffia&iQiD t : 

ADD 255o1AT TO ALL OTS27T2 PtïICES `. 

DR AS ÇFEkìREKT VAT LEGISLATION. 
SEND C.W 0.3FKCEPT OOV'T bEPT) 
POST & ?'AC1'tI!ip 20P FOR THE 6K,' 
BARCLAYCARD & ACÇESS BY POST 
OR £5 :MIN 4Ti TEI£I,'RONE ORí7ERS 
CATALOOIIE L IST BAKE 5E3r`D SgE 
140NkY S9C% IF NOT SATISFIED, 

YOU WON 

OPTO ELECTRONICS 

ALL FULL SPECIFICATION LED 
DL707 LITRONIX COM ANODE & 
DL704 LITRONIX COM CATHODE 
0,3" 0.9 & DEC POINT 89pea * 

DL747 JUMBO DISPLAY 0,6" 
LED o-9 DP.COM ANODE £1,75 * 

3015F FILAMENT DISPLAY £1.25* 
.DISCO ETC STROBE TUBE £5.ea* 

RED LEDS lip 
209 STYLE OR 0,2" NO CLIP 11p* 
TIL209 or 0,2 "RED & CLIP 13p. 
GREEN LED LARGE OR SMALL 22p* 
ORANGE LARGE OR SMALL 22p* 

ORP12 57p* 9E5777 33p* 
TEC12 IC PHOTO DETECTOR 81p* 

CMOS LOGIC 
NEW MOTOROLA 

CD4000 
CD4001 
CD4002 
CD4009 
CD4011 
CD4013 
CD4016 
CD4017 
CD4018 
CD4022 
CD4023 
CD4024 
CD4027 

15p* 
16p* 
16p* 
45p* 
17p* 
45p* 
45p* 
82p* 
82p* 
77p* 
16p* 
63p* 
45p* 

CD4028 
CD4046 
CD4047 
CD4049 
CD4054 
CD4055 
CD4060 
CD4071 
CD4081 
CD4510 
CD4511 
CD4528 
CD4558 

73p* 
£1 * 

73p* 
45p* 

94p* £1 
90p* 
17p* 
17p* 

£1,19* 
11.90* 
£1.10.* 
£2,35* 

DIGITAL CLOCKS MM5314 £3,39* 

MM5316. ALARM,£5#MM5311 £5.00* 

AY51224 4DIGIT £3.49*PCB £1,* 
LED DISPLAY PCB 4DIGIT 75p* 

vero 
36PINS 28p *FACE CUTTER49p* 
COPPERCLAD 0,1 PITCH VERO 
21 "x5" 32p* 21 "x31" 29p* 
31 "x5" 37p* 35 "x33" 32p* 
31 "x17" £1,70* 
30 "x17" PLAIN 0.1 "61,06* 
DIL BREADBOARD 6x4" £2* 

D,ALo pen 
DALO ETCH RESIST PEN 69p* 
FEC ETCH PAK 505gm 89p* 
6x4" COPPER BOARD 500* 
PCB KIT 3 ITEMS 52* 

CASSETTE MECHANISM 

FEW AVAILABLE TOP LOAD £15 

TELEPHONE 54525 

T I3ELIEVE pIRICES 

JCZ' 127' T1 
NORMALLY 24 HOURS 
ON EX STOCK ITEMS. 

QUALITY PRODUCT 
FULL REJEC, ADD vqr 
NO REMARKS,REJECTS, 
OR FLOORSWEEPINGS. TO PRICES 

IC's LOW PRICES TRANSISTORS 
703 RF/IF 26p 
709 TO99 22p* 
709 DIL 14 28p* 
710 DIL 14 31p* 
723 Regul'r 45p* 
741 DIL 8 20p* 
741 DIL 14 31p* 
741 TO99 31p* 
747'2x741 67p* 
748 DIL 8 27p* 
7805 5V 51.39* 
7812 12V £1.39* 
7815 15V 11,39* 
7900 Series £3 * 

76013 6W AF 75p 
CA3046 59p 
CA3048 £2.20 
CA3054 £2 
ICL8038 £2.69* 
LM300 £1,50* 
LM301 OPA 41p* 
LM304 0-40V 53* 
LM308 Hi Bo 95p* 
LM309K 5V £1,75* 
LM372 IF £2.00 
LM377 2x2W £3 
LM380 60745 89p 
LM381 £2 
LM3900 40PA 63p* 

MC1303 £1.47 
MC1310 £2,09 
MC1312 SQ £1.50 
MC1318 £2,50 
MC1330 75p 
MC1339 £1.49 
MC1350/1/2 75p 
MC1466 /9 £3 
MFC4000 }W 59p 
17E536 .FETOPA £2* 
NE540 £1,10* 
NE550 2vR' £1 * 

NE555 TIMER 41p* 
NE556 2x" 84p* 
NE560 PLL £4,00 
NÈ561 PLL £4.00 
NE562 PLL £4.00 
NE563 £2,25 
NE565 £2.50 
NE566 £1.55 
NE567 £2.20 
3N72741 741 20p* 
SN76660 IF 75p 
5N76611 IF £1 
TAD100 &IP £2 
TBA800 89p 
TBA810 7WAF 80p 
TBA820 £1,49 
ZN414 RX 99p 

PRICE EACH:- 
AC127 & 128 10p* 

AC176 15p* 
AC187 & 188 18p* 
AD149 45p* 
AD161 & 162 33p* 
BC107 8p* 
BC107B 12p* 
BC108 7p* 
BC108B . 12p* 
BC109 8p* 
BC109C 12p* 
BC147/8J9 9p 
BC157/8J9 1.2p 

BC167/8/9 12p 
6C177/8/9 18p 
BC182J3J4A&L10p 
BC212/3/4A&L12p 
BCY70/1/2 16p* 
BD131 & 132 39p* 
BFR88 250V 35p 
81750 14p* 
BFY51 14p* 
BFY52 & 53 14p* 
BSX19/20/21 16p* 
MJ2955 TO3 75p* 
MJE2955 89p* 
MJE3055 64p* 
'4PU131 PUT 49p 

1411 series TTL IC's 
7400N 9p* 
7401 LOp* 
7402/3 llp* 
7404 13p* 
7405/6/7 25p* 
7408/9/10 90* 
7411/12 
7413 
7417 
7420/27 
7430/32 
7440 
7441 
7442 
7445 
7447 

20p* 
26p* 
27p* 
26n* 
16p. 
12p* 
64p* 
590* 
75p* 
67p* 

7450/3/4 
7460 
7470 
7472 
7473/ 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7485 
7486 
7489 
7490 

120* 
12p. 
26p* 
22p* 
26p* 
25p* 
44p* 
28p* 
40p* 
95p* 
72p* 
80p* 

11,20* 
33p* 

£2,70* 
37p* 

AUDIBLE WARNING BLEEPER 

12VOLT 35mA,SPARKLESS £1* 

TOS GAS DETECTORS £2 ea* 

LOGIC PROBE FOR TTL etc £5* 

TRANSISTOR TESTER 
TTC TESTS ALPHA,BETA Ico 
NPN /PNP & DIODES NOW 613* 

01000 MULTIMETER £3,49* 
BENCH POWER SUPPLY P1076 
3 -12V IA ONLY £3.99 * 

ALL ANTES SOLDERING IRONS 

7491 60p* 
7492 43p* 
7493 38p* 
7495 5Sp* 
7496 68p* 
74100 £1 * 

74107 30p* 
74120 £1 
74121 26p* 
74122 42p* 
74123 58p* 
74141 64.5* 

74143 £2 
74147 12 
74151 65p* 
74154 £1,30* 

MATCHING 20p* 
INS.HUSH SET 6p* 
TIP29 & 30 43p* 
TIP31 & 32 54p* 
TIP41 63p* 
TIP42 67p* 
TIP2955 99p* 
TIP3055 67p* 
TIS43 UJCT' 26p* 
ZTX107/8/9 Slp 
ZTX300 &304 20p 
ZTX500 &504 42p 
2N706 & 708 11p* 
252646 UJT 38p* 
2N2904 & 5 20p* 
2N2926bnoyg 9p 
253053 16p* 
2N3054 42p* 
2E3055 115W 37p* 
2N3055 RCA 60p* 
2N3702/3/4/5 8p 
2N3706/7/8J9 8p 
2N3710 & 11 Sp 
2N3819E FET 12p 
2N3820 FET 40p 
2N3823E FET l6p 
2N3904J5J6 15p 
2N4289 mini 31p 
205457 FET 45p 

74155 65p* 
74157 90p* 
/4160/1 95p* 
74162/3 95p* 
74164 £1,20 
74165 £1,20 
74175 95p* 
74180 £1 * 

74181 £2 * 

74185 £3 * 

74190 £1.40* 
74193 £1,10* 
74195 75p* 
74196 £1 * 

74197 £1 * 

74198/9 £2 * 

CAPACITORS 

CERAMIC 22pf to 0.1 of 50V 5p, 
ELECTROLYTIC,IN 10,25 & 50V. 
2UFJ10V & 100uí 25V 
& 10V 7p ea, 50VOLT lop ea,. 
1000 of 25V 18p.200 /500u0 9p. 

POTENTIOMETERS 

LIN OR LOG 2,2K to 1 MEG, 16p 
PRESETS 6p,RESISTORS 1p ea ;W 

HEATSINKS T05 /18 7p, *T03 15p* 
TV4 PLASTIC POWER 16p* 
T03 EXTRUDED 4" FINNED 39p* 

DIN PLUGS ALL 12p.SOCKETS 9p. 

ALI CASES AB5 /AB7 50p* AB13 69p* 
ÁB13 69p* AB9 59p* AB12 40p* 

TRANSFORMERS 100mA 6,9 or 12V 89p* 

»¡A /1A 6/12 or 12/24 £2 ea cassettes 
LOW NOISE NOT REJECTS. 
C60 33p ea TEN FOR £2,70 
C90 42p ea TEN FOR £3,65 

i 

2113035 37P 

BC 109 8p 

BFY5I I4p 

FET38I9 I4p 

741 814 

NE555 42p 

740011 Sp 

DIODES 
OAS' & OA91 GERMANIUM 5p. 
1N4001 1A50V & 154002 5p* 
1N4004 6p* 154007 9p* 
1N4148 & 1N914 SILICON 4p. 
ZENERS BZY88 400mW 9p, 
ZENERS 1 }W 17P,Z1Jnoiee£1 
BRIDGE RECTIFIER 1A50 18p 
1A400V 25p, 4A100V 45p 

SCR's TRIACS 
SCR's TAG1 /400 14400V ar_ 

1450V 25p *lA ÇIOV 65p 
C106D 4A400V SCR ONLY 

TRIAC SC146D 10A 400'. 

l0A 400V Int.Diap £1,25, ÿ 

16A 400V DISCO TRIAC £1,75* 
16A 400V Int.Diac £2,* 
DISCS: BR100 25p* 

BULK OFFERS PER 100off each. 

1N4001 £2,50* 154004 13,50* 
AC128 £10 * AC176 £12 
BC107 £6,80* BC108 £6,80* 
BC109 £7,000 253055 £27 * 

NE555 £37 * 741C(8)£18 

BARGAIN PAKS 
£le4.Fu11 spec. 

PAK A 10 RED LEDS our choice £1* 
PAK B 5 741C OP AMP 8 PIN £1* 
PAK C 4 2N3055 £1 *,D 12 BC109£1* 
PAK E 10 BC182 £1.F 11 253704 E1 
PAK G 8 BFY51 £1 *,H 9 2N3819e£1 
PAK J 9 253053 £1 *,5 40 15914 £1 

NEW PAK M 4 PLASTIC 3055 90W £1* 

OIL sockets 
TOP !QUALITY NYLON 
SOCKETS,HALF PRICE 
8,14,OR 16 PIN 12p* 

SOLDERCON PINS: 
100 65p *1000 £3,50 

SLIDER CLEARANCE WHILE 
STOCKS LAST ALL 10p ea, 
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sinlair 
SCIENTIF , IT 

bad 27.295e- sincIair- Into 230259 
2.711328 

Scientific * 714159 

LASKYS now offer this 
Sinclair Scientific 
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 

touch of a button. 
FEATURES OF THE SINCLAIR 
SCIENTIFIC - 

Functions summary Four 
arithmeticfunctions: (+, -, x , 4-). 
Sin and Arcsin. Cos and Arccos. Tan 
and Arctan. Automatic squaring. 
Automatic doubling. Login and 
Antiloglo, giving quick access to xY 
(including square and other roots). 
Scientific notation. Display shows 
5 -digit mantissa and 2 -digit 
exponent, both signable. 200 decade range. -9.9999 x 10 -90 to 
9.9999 x 1099. Post -fixed operators. Post -fixed operators (reverse Polish 
notation): allow chain calóulations of unlimited length. 'Upper and lower case' 
opera 

ion. 
Basic arithmetic keys each have two extra functions. Pocket- sized. 

} ji'. Weight: 4oz .Trim-fit plastic carrying case. 

LONDON 481 Oxford Street, WI. si- 4938641 
10 Tottenham Court Road, WI. 01- 6372232 

33 Tottenham Court Road, WI, 01.6362605 
42 Tottenham Court Road, W1. 01.636 0845 
257 Tottenham Court Read, W1. 01-5800670 
3 Lisle Street, WC2. 01- 4378204 
118 Edgware Road, 42. 01. 7239786 

193 Edgware Road, W2. 01- 723 6211 

311 EdgwareRoad,W2. 01. 2620387 
346Edgware Road,W2. 01. 7234453 
382 Edgware Road, W2. 01. 723 4194 

109 FleetStreet, EC4. 01- 3535812 
152FleetStreet, EC4. 01- 3532833 
BIRMINGHAM 116Corporation St. 2363503 
BRENT CROSS Unit 019 Brent Cross 
Shopping Centre, Now open 

BRISTOL 16 -18 -20 Penn Street. 20421 
CHATHAM The Pentagon Centre. 407104 

CROYDON1046Whitgie Centre. 6813027 
COLCHESTER Unit AS Lion Walk 
Shopping Centre, opening FEBRUARY 
DARTFORD. The Arndale Centre. 32 73481 
KINGSTON 38/44 Eden Street. 5461271 
LEICESTER 45 Market Place. 537678 
LEWISHAM 29 Riverdale; TheCentre. 3182297 
NORTHAMPTON 78Ahington St. 35753 
NOTTINGHAM 5.7 Lower ParliamentSt. 48987 
OXFORD 16 Westgate Centre. 722870 
READING 6 Frian Walk, Friar St. 595459 
RICHMOND 32 HJI Street. 9481441 
ROMFORD 86South Skeet. 20218 
SOUTHEND 205 /206Churchill West. 612241 
SLOUGH 65 Queehsmere Centre. 7524401 
SWINDON 12 Brunel Plaza. 
TUNBRIDGE WELLS 53/57 Camden Rd. 23242 
WOLVERHAMPTON 30 Wurfrum Way. 23384 

Viblcome 

BARCLAYCARD 
- 

DINERS 

®i 
CLUB - 1_ - BBB MUM -. - - 

To LASKYS CUSTOMER SERVICES DIVISION (Dept. 
Audiotronic House, The Hyde, London NW9 61J. Tel 

Please send me Sinclair Scientific Calculator Kits at £6.50 
plus50p p &p 

I NAME 

ADDRESS 

I 

I 

SIGNATURE 
TOTAL PURCHASE PRICE (inc. p/p & Ins.) 

Please send me FREE Hi -Fi catalogue price list 
I enclose cheque postal order money order 

11 wish to pay by Barclaycard /Access /Diners Club and my number is' 
I 

Registered in England No. 347947 at Lower Grosvenor Place, London SW1 OEX B N d - 
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100 WATT DISCO SYSTEM 
50 WATT 

SPEAKS ^^ 
LaWnv4CJ/ 

50 WATT 
SPEAKER 

IIImIIIIItillNIIIlt11111 

TWIN 
URNTABLE - 

ITH PRE-AMP. 
and POWER AMPLIFIER 

Complete with lid 
IIIIUUiIIcci!lll IIIIII1111111II cilull)IIIIIIII 

DISCOMAIOR Mk. 2 POWER DISCO CONSOLE with integral Power Amp. Twin Jack 
output sockets. TWIN MR turntables. Cartridges with Diamond Styli. Separate volume 
controls each t /table. Full Headphone Monitoring Facilities. PAIR OF 50 WATT 
SPEAKERS: Black Vynide covered cabinets approx. size 18" x 18" x 8 ". PAIR OF HI -FI 
HEADPHONES and MATCHING 'MIKE': STEREO VERSION £209/5 0/11 n[ 
PACKAGE PRICE (including VAT) Carr. £4. 

A }1 UMW 1 y01 OR DEPOSIT £31.99 and 12 mthly. payments £1248 (Total £181.75) 
FANE DISCO 600 SPEAKER UNITS 
Fabulous 'Specialist' range Speaker in heavy Vynide £45 ea. PRICER INC. VAT covered cab. fitted protective corner pieces 
A pair can be supplied in lieu of mec Speakers with the above system for £25 extra. 

MOBILE DISCO CONSOLE £59'95 Carr. £3 
MIC., JACK. PHONE. JACK. 
MONITOR VOL. CONTROL. 
MONITOR SELECTOR DECK 
(1) Vol. Control. DECK (2) Vol. 
control. Mic. Vol.' Control. 
Treble Control. Base Control. 
ON /OFF Switch. Neon Indicator. 
Twin Turntables. Terms: Dep. 
£7.95 and 18 fortnightly payante. 
5833. Total 567-89. 

40W DISCO SYSTEM IO /Pst g ($79.95) &pr.12 Speakers £99.95 

POWER (SLAVE) AMPLIFIER 100 WATT 
Suitable for use with above or other 
DISCO-Consoles. 

£45 00 Also for increasing output 
of lower -powered Ampli- 
fiers. Terms: Dep. £9.00 and 8 mtlsly 
payments of £5.22 (Total £50.76) carr. £1 

TITAN GROUP /DISCO SPKRS 
tA GUARANTEED FOR 5 YEARS 

Rec. Price RSC Price 
T12/35 12" 35w £14.00 
T12/60A 12" 60w £21.00 
T12 /100 12" 100w £36.00 
T15/60 15" 60w £27 00 
T15/70 15" 70w £28.00 

Imp13-15 fl T15 /100 15" 100w £39.50 
T18/100 18" 100w £44.00 
TERMS MONTHLY PAYMENTS 
MODEL DEPOSIT. 
Model T12/35 (Pr) £4.90 a 8 at 62.62 
Model T12 /60A 6Fr) £6.90 & 8 at £587 
Model T12 /100 (Ea) 54.99 & 8 at 15.00 
Model T15/60 (Ea) £8.99 & 8 at 52-25 
Model T15/70 (Ea) 54.95 & 8 at £2.57 
Model T15 /100 (Ea) 66.00 & 8 at £8.87 
Model T18 /100 (Ea) 56.95.& 8 at an 

SPECIAL OFFER 
FOR ONE MONTH ONLY 
FANE CRESCENDO 
12 BASS 12" Super 
Basa Guitar Speaker 

Caer.PFree £33.95 
Ree. Ret. Price E49.30 

£10.95 
£14.95 
£23.95 
£17.99 
£19.95 
£28.95 
£29.95 

TOTAL 
£25.86 
£33.86 
628.95 
521-99 
523-91 

96 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS 
FULLY GUARANTEED. Impragnsted and Intarbav d when necessary. 
Prlmarlea 200 -950v. 50o /a: Marooned ALL PRICES INCLUDE VAT 
MIDGET CLAMPED TYPE CHARGER TRANSFORMERS 
250v. 60mA 6.3v. 2a. £1.75 u.9 -Say 15s. 52.03, 2 }a. 62.26, 
250.O.250v. 60mA 6.3v. 2a. £1.85 3a. £8.89, 5a. 52.84, 6a. 28.19. FULLY SHROUDED UPRIGHT MOUNTING sa. 28.48 
250.0.250v. 60mA 6.3v. 2a. 0.5 -6.3v. 2a. £880 
250-0-250v. 100mA 6.3v. 4a. 0.5 -6.3v. 3a. 24.35 
300.0 -300v. 130mA 6.3v. 4a. C.T. 13.3v. 

la. for Mollard 510 Amplifier 25.20 
350- 0 -350v. 100mA R -3v. 4a. 0.8.6.3v. 3a. £4.85 
350- 0 -350v. 150mA 6.3v. 4a. 0.6 -6-3v. 3a. 25.20 
425- 0 -425v. 200mA 6.3v. 4a. C.T. 5v. 3a. 59.85 
425- 0.425v. 200mA 6.3v. 4a. 6.3v. 4a. 5v. 8a. 

£10,00 
450.0 -450v. 250mA 6.3v. 4a. C.T. 5v. 3a. 510.45 
TOP SHROUDED DROP-THROUGH )TYPE 
250.250v. 70mA 8.3v. 2a. 0.5 -6.3v. 2a. £2.60 
250.0.250v. 100mA 6.2v. 3.5a. 52.90 
250- 0.250v. 100mA 6-3v. 2w ,6.3v. la. 18.20 
350.0 -350v. 8OmA 6.3v. 2a. 0.5.e -3v. 2a. £8.20 
250- 0 -250v. 100mA 6.3v. 4a. 0.5.6-3v. 3a. 14.85 
300-0-300v. 100anA SBv. 4a. 0- 0.6.3v. 3a. 14.35 
300- 0 -300v. 130mA 6.3v. 4a. 0.5.6.2v. la 

suitable for Mollard 510 Amp. 16.20 
350- 0 -350v. 100mA 6.3v. 4a. 0- 5 -6-3v. 311 14.85 
350- 0 -350v. 150mA 6.3v. 4a. 0- 5.R-3v. Sa. £5.20 
FILAMENT OR TRANSISTOR POWER PACK 
Type: 12v. la. 81.10, 6.3v. 1.5a £1.08, 6.3v. 2a. 
11-10 6.3v. 3a11-7O, 6.3v. 6a. £860,12v. 3a. or 24v. 
1.5a. 52.80 0.9 -16v. 1 1a. £2.26, 0.12- 25 -42v. 2a. 
13.19 
AUTO (STEP UP /STEP DOWN) TRANSFORMERS 
0- 110/120v. 200- 230 -250v. 50 -80w. 12.90 150 
watts 15.20, 250 watts 15.87, 500 watts 59.84 

OUTPUT TRANSFORMERS 
Standard Pentode 5000 to 3 ohm, 
or 7000 ohm to 2 ohm £1.12. 
Push Pull 8 watts EL84 to 3 ohm 
or 15 ohm £1.88; Push Pull 10.12 
watts 6v, 6 to 3 ohm Or 15 ohm 
12.61; Push Pull 10 -12 watts 
to match 6v. 6 to 3, 5, 8 or 15 
ohm 12.72; Push Pill EL84. to 
3 or 15 ohm 10.12 watts 12-61; 
Push Pull Ultra Linear for Mol- 
lard 510 etc. £4.85; Push Pull 
15.18 watts, sectionally wound 
6L6 KT66 etc. from 3 or 16 ohm. 
£3.71p. Push Pull 20 watt high 
quality sectionally wound EL34 
6L6 KT86 etc. to 3 or 15 ohm, 
fully shrouded. £ &87p. 

SELENIUM RECTIFIERS 
F.W. (Bridged) 

Al t 6/12 v. D.C. output. Max. A.C. 
input 18v. la 45p, 2a 57p, 3a 65D, 
4a 95p, 5a 51.15. 

L.F. CHOKES 150mA, 7 -10H, 
250 tl 51.28; 100mA, 10H, 200 a 
6110; 60mA, 1011, 400 R 41p. 
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STEREO 100 plus 100 WATT OUTPUT 
G 

041 

Consisting of 
(1) Twin T /table 
Console with Stereo Pre -Amp 
and P.U. Cartridges. (2) 100 + 100 
watt Power Amplifier. (3) & (4) Pair 
100 Watt Loudspeakers including Twin 12" Units 

SYSTEMS UP TO 300 WATTS OUTPUT 

Rec. Mic. 
UD 150 Cardioid 
£9.95 extra 
with system only 

AT UNBEATABLE Send for 
PRICES Catalogue 

£199.95 X7`50 

Terms: Dep. £4000 and 12 monthly 
payments £1580 (Total £22720) 

* ILLUMINATED P.U. ARMS 
* FULL SIZE B.S.R. Turntables 
* SEPARATE 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 

VOLUME CONTROLS 
* FADE IN /FADE OUT SLIDER 

MIXER Controls for each T /table 

TDI DISCO CONSOLE 
Incorporating twin BSR MP80 type 
turntables and Sonotone or Acos 
Cartridges with .diamond styli. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble and 
Bass Controls. Separate input 
for 'mike' with volcontrol. 
Black t covered E99.95 Caabinet with lid, 
Or DEP. £14.95 and 
18 fortnightly pymts. 
15.47 (Total £118.41) Carr. 01.50 
TD2S STEREO VERSION 
OF ABOVE 
Terms DEPOSIT £20 £125.00 and 18 fortnightly 
payments £871 Carr. £2.00 
(Total £14078) 

FANE DUO DISCO 60C SPKR UNITS 
Can be supplied with 200w system in lieu of ESC apkrs. for £56 extra. 
Twin Fabulous specialist range Spkrs in heavy Vynide em cred pair 
cabinets with protective corner pieces and handles. Rating 120 watt R.M.S. 
each. List Price £150 Pair. 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119.95 
Twin McDonald 11.1P60 type turntables. Sonotone or Ace's cartridges with Carr. 
diamond styli. Facilities as TDI Console but with built -in 100 watt Power Am- £2.20 
Wilier, complete with lid. Or Dep. £1895 and 18 fortnightly pymts £078 (Total 08599) 

STEREO VERSION £155 or DEPOSIT £25 and 18 fortnightly 
pymts £880 (Total £17440). Carr. £3 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

All types 15 Ohms covered in Vynide & Vynair AND PUBLIC ADDRESS 

TYPE C13240.50 WATTS £27.95 TYPE C4/80 80 WATTS. Fitted four 12" 
highly sensitive high flux speakers with 
high power voice coils. Approx. eise 
54" x 14" x 11 ". Deposit £9.00 and 
12 mthly. pymte. £400. (Total £49.95 g57 001 Carr. 85p. 

Incorporating two exceptionally efficient 
18" x 8" speaker units. Dep. £895 and 8 
Monthly payments £800 (Total £31.95) 
'.a re. 65p 

INTEREST on Credit Purchases 
REFUNDED settled in 3 months 

SUPER MINSTREL IO W GUITAR AMP. 
Incorporating Tremolo and 10" Speaker. Output 10 watts 
R.M.S. Continuous. 8 lack Inputs for Microphone andlastrumeat. 
Maiäs Neon Controls: Volume, Tone, Tremolo Speed, Tremolo 
Intensity. £ T tense DEPOSIT £7 75 and 8 monthly 29 99 payments £830 (Total £3415) Carr. free 

RSC PHANTOM 50 COMBO AMP. £59'95 
Rating 50 watts. 3 inputs, 2 vol. controls -Base, Treble Presence. Carr. £1.50 
Suitable for Lead or Rhythm Guitar, mit., Radio, Tape etc. Inc. High Flux 12" 
50w Speaker. Dep. £795 & 8 monthly payments £7.48 (Total £87.79). 

PHANTOM 50 /GP all purpose version of above. £6995 
Extra high sensitivity. Can be used with Bass Guitar. Carr. £175 
Or Dep. £095 & 8 monthly payments £870 (Total £7955) 

FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

FANE ULTRA HIM POWER SPEAKERS & KITS 
All power ratings are R.M.S. continuous. 2 YEARS' GUARANTEE 

High flux ceramic magnete. ALL CARRIAGE FREE. 

`POP' 100 `POP' 60 `POP' 50/2 
15" 60 Watt 12" 50 Watt 18" 100 Watt 

14,000 gauss 14,000 gauss 13,000 gauss 
8/150 8/150 

0/10 £14.99 
L39-95 (23.95 Dual Cone. Terme 

Dep :26.95 and 8 Dep. £5.99 and 8 for pairs Dep. £5.90 
mthly payments monthly payments. & 8 mthly pymts 

£480 (Total 24875) £2.62 (Total £28.95) £300. Total £0890 

FOR BASS GUITAR. ELECT. ORGAN. ETC. 
PAIR SUITABLB 
ALL PURPOSE UI BE 

`POP' 25/T 12" 25W 
Dual cone. 
15 ohm Imp. x9.95 (NotforBaes 
Guitar use). 
Terms for Paire: Deposit £898 
and 8 mthly paymte of £2.75 
(Total £2598). Carr. free. 

HIGH POWER 
TWEETER PH50 
Response 31(Hz -20K Hz 
with 2 mid. Non elect. 
filter available 55p. 
Rating 

tt 26.65 á0 Wa 
Imp 8 (2 

TITAN T2H HIGH FREQUENCY UNITS 

FAL PHASE 50 -4 AMPLIFIER 50 WATT 
Solid state. 4 Sep. controlled inputs Plus master vol. control. Ind. 
Base and Treble Controls. Protection against serious o/p overloading. 
0/p for apkrs. 8 to 15 ohms. 200.250v. A.C. mains. Output 50 watts 
R.M.S. cont. 
Deposit 0030 £48.60 

& 8 mtbly.payments £5.75. Total £5460 Carr. Free. 

FAL PHASE 100 -4 £67.95 Facilities as above. 
Output 100 watt MUSIC, 70W RMS 

FAL PHASE 50 -4 WITH L12/2 
70 W TWIN SPEAKER UNIT 
Vynide covered. Fitted with protective 

corner pieces. Carr. £2.50, £88.00 
Or Dep. £1000 & 12 monthly payments 
£707 (Total £10204) or with 
LI25 100 W TWIN SPKR UNIT 

Suitable for all purposes £94.50 inc. Bass Guitar. Carr. £2.50 
Terms. Dep. £1450 & 18 fortnightly pay. 
mente £515 (Total £107.20) 

New Branches at YORK 
CARLISLE, DEWSBURY 
LIVERPOOL, PRESTON 

Incorporating a pair of Highly Sensi- 
tive Horne with substantially flat 
response to over 15 kHz. Rating 
70/100 watts. Imp 8 or 15 O. Or Dep. 
£895 & 8 monthly £39.95 payments £438 
(Total £4389). Carr. 55p 

HIGH QUALITY L'SPEAKER UNITS 
ALL 2 -TONE VYNIDE & VYNAIR FINISH 
L12/2 70 /100w Fitted pair of 12" 
35 watt high flux speakers. Imp. }U 

NU tN! 8 -15 ohms. Music rating IOOw. Carr. 
£1.50. Terms: Dep. £5.11 & 8 
monthly payments. of £5.11. (Total £45.99). 
L12/50 12" 50 WATT 13,000 lines 
15 ohms. Terms: Dep. £4.95 and 
8 
831 9 )1 Cape 

pymts. £3.37 (Total Ls26.95 

I.S.E.JINGLE MACHINES JINGLE 8+ 
Employing[ Standard 8 Track 

Cartridge £37'95 
Or Dep. £4.85 & 8 monthly 
pyt, £485 (Total £4865) 

aae,a=e71 

OPEN ALL DAY SATURDAYS (5 Day. Week) 
BRADFORD 10 North Parade (Cloned Wed.). Tel. 25349 
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 
BIRMINGHAM 30/31 Great Western Arcade. 

Tel. 021 -236 1279 (Closed Wed.). 
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744 
COVENTRY 17 Shelton Sci., The Precinct.Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043 
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 468058 
DONCASTER 3 Queensgate, Waterdale Centre. 

(Closed Thurs). Tel. 63069 

ECHO CHAMBERS 
Excellent quality units £51.95 

HEAVY DUTY CABINETS 
Black Vynide covered. Fitted Protective 
Corner Pieces. Cut for various Speaker 
Combinations. 18" x 18" x 9" 81095 
Carr. £1 24" x 24" x 12" £1995 
each unit. 36" x 24" x 12" £2695 
Sizes approx.: 300" x 289" x 12" £2895 

Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correct at 15.4 76 E. & O.E. 

EDINBURGH 101 Lothian Rd. (Cl. Wed.).T1.229 9501 
GLASGOW 326 Argyle St. (CI'd Tues.). Tel. 2484158 
HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs .).Tel. 56420 

LEEDS 5 -7 County (Mecca) Arcade, Briggate 

LIVERPOOL 
(Closed 

Way, 
WedJ. hn'. 

Shop- 
ping 

Dawson's Way, St.John's Shop- 
ping Centre Tel: 708 9380 (Cl. Wed.). 

LONDON 238 Edgware Road, W.2. (Closed Thurs.). 
Tel. 723 1629 

MANCHESTER60A Oldham Street (Closed Wed.). 
Tel. 238 2778 

MIDDLESBROUGH 103 Linthorpe R d. Tel. 210585 
(Closed Wed.) - 

LIQUID WHEEL from 

PROJECTORS- £29'95 
`SOUND TO LITE' SYSTEM 
PULSAR =re £106.95 
Dep. £1495 and 18 fortnightly payte. £598. 
(Total 212189).- Super SL Unit. 1000 watt 
per channel. Manual override buttons, 2 

epotbanke with 6 bulbe (3 sep. colours) 5 yd. 
and 10 yd. leads. fitted plugs. Units sold sep. 

FAL SOUND -TO -LITE UNIT £21.60 
ee 3 -WAY SPOT BANK 

Excluding Bulbs Each L 16.20 

60.£55 COMPLETE SYSTEM 
Incl. 2 Spotbanke and bulbs. 

MAIL ORDERS & EXPORT ENQUIRIES TO:- 
AUDIO ROUSE. RENOONNER LANE. LEEDS. 18. 
Tel: Podsey (09735) 77631. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 

POSTAGE 0p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. LARGE S.A.E. REQUIRED 
FOR FREE CATALOGUE. 

NEWCASTLE UPON TYNE 24 Newgate Shopping 
Centre, 59 Grainger St. (Closed Wed.). Tel. 21469 

NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48068 

41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51079 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT (Closed Thurs.). Tel. 20718 

8 Little Underbank (Closed Thurs.). Tel. 480 -0777 
SUNDERLAND 5 Market Sq. (Closed Wed.). Tel. 70573 

YORK 5 CHURCH ST. () Tel. 34355 

Practical Wireless, June 1976 99 

www.americanradiohistory.com

www.americanradiohistory.com


1 
INCORPORATING A GARRARD DECK 
Garrard 3 speed Deck automatic, manual 
facilities together with stereo cartridge and 
cueing device. 
Stereo 21, easy to assemble audio system kit No soldering required. 

The unit is finished in Sim Teak . and the acrylic top presents an 
unusually interesting variation an the modern deck plinth. 
Includes -3 speed deck, automatic manual facilities together 
with stereo cartridge and cueing device. 
Two speakers with cabinets. 
Amplifier module. Ready bush with control panel, speaker leads 
and full, easy to follow assembly instructions. 
Specifications- For the technically minded. 
Input sensitivity 600mV. Aux. input sensitivity 120mV. Power 
output 2.7 watts per channel. Output impedance 8 -15 ohms. 
Stereo headphone socket with. automatic speaker cutout. 
Provision for auxiliary inputs - radio, tape, etc.. and outputs for 
taping discs. 
Overall Dimensions. Speakers approx 12 "x 9 "x 5 ": Complete 
deck and cover in closed position approx.15d'x12 "06:" 
Extras if required. Optional Diamond Styli £1.60. 
Specially selected pair of stereo headphones with individual level 
controls and padded earpieces to give optimum performance £5,80 

ELIZABETHAN STEREO TUNER AMPLIFIER 
This compact Tuner Amplifier 
gives you full medium wave 
and V.H.F. coverage and FM 
stereo. With inputs for your 
turntable and tape recorder. 
It has rotary tuningg.Volume. 
Balance. Bass and Treble e e t 
controls and push button 

- dills selection switches for Phono /tape FM 
Stereo, FM mono., Medium wave and A.F.C. has built -in 
stereo beacon and switched headphone socket. 
Technical Specifications 15 transistors, 11 diodes, integrated circuit. (y Power output 8 watts. Size of tuner amplifier: 4 "x 10 "x 15-1 approx. £29.00 Finished in selected rosewood veneer with brushed aluminium front 
panel and matching controls. Output into 15 ohms speakers only. + p &p £1.50 

BSR DECKS WITH. PLINTHS AT 
FANTASTIC REDUCTION 

MP 60 Type (illustrated) £16.00 
Less Cartridge p &p £2.00 
C141 (not illustrated) £12.00 
Auto. with Cue p &p £1.50 
Fitted Stereo Cartridge 
All plinths finished in matching Teak veneer. 

THE.`COMPACT' 

SPEAKER KIT 
A compact bookshelf speaker system giving a high electro 
accoustic efficiency for the low powered amplifier 
The professional finish can be obtained with the minimum of 

tools, the infinite baffle type enclosures come ready mitred and 

professionally finished, and fix together with masking tape till 
glue dries. 
The cabinet measures 12" x 9" x 5" deep approx finished in 

simulated teak, incorporating a quality 7' x4 elliptical speaker, 

power handling 4 watts, flux density 30,000 maxwells,£C.00+ 
impedance 8 -15 ohms nominal, voice coil dia a magnet size L YY p&p £1,70 

21 approx. PAIR INCLUSIVE 

r COMPLETE ONLY 

£23.20 + p &p f400 

EASY TO BUILD SPEAKER KITS 
These superb simulated teak- finished speaker kits have been specially 
designed by RT -VC for the cost -conscious hi -fi enthusiast who wants 
top quality speakers but doesn't want to spend the earth. Built to EMI's 
exacting specification, these new RT -VC speaker kits (350 type kit) 
incorporate 13"x 8 `woofer, 3i. tweeter and matching crossover. 
Easily put together with just a few basic tools. 
Specification (each speaker), Impedance 8 ohms. Power handling 
15 watts RMS (30 watts peak). Response 20- 20,000 Hz. Size 
20 "x11 "x 9; "approx. Comparable built units (EMI LE3) sold elsewhere 
for over £45 pair. 

Complete with crossover 

pair complete Components and circuit 

+fá.20 p &p diagram. 

VISCOUNT IV STEREO AMP 

EMI 350 KIT 
System consists of a 13" x 8" 

t c approx. woofer with a 3" tweeter, 

£725 +£1.20 p & p, 
crossover components and circuit 
diagram. Frequency response: 20 Hz 

Complete with crossover to 20 KHz. Power handling 15 watts 
Components and circuit RMS into 8 ohms. (Peak 30 watts.) 
diagram 

COMPLETE 20x20 SYSTEMS 

SYSTEM 1A £69.00 
The new 20 + 20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry, the 

FIT-VC VISCOUNT IV gives you a powerful 20 watts RMS per channel into 8 ohms. Superb teak -finished 

cabinet, With anodised fascia to harmonise with any decor. Polished trim and knobs. 

The VISCOUNT IV has a comprehensive range of controls -volume. bass. treble, balance mono /stereo. mode 

selector, and scratch filter. 
Front panel socket for stereo headphones. And a host of sockets at the rear - for left and right speakers, tape 

recarder, auxiliary, tuner, disc and microphone. 
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8 -15 ohms speakers. Total distortion at 

10 watts better than 0.2 %. Six sketched inputs:1. Magnetic PU.- 3 millivolts at 47 K ohms (R.IAA.): 2. Crystal/ 

ceramic P.U. - 50 millivolts at 50 K ohms (R.I.A.A.); 3, 4, 6.Tape Tuner /Aux. -140 millivolts at 50 K ohms (flat 

frequency response); 5. Microphone -3 millivolts at 50 K ohms (flat frequency response). 

CONTROLS: Push button ON/OFF stereo /mono, scratch filter. 6 position rotary selector. Individual rotary 

controls for treble, bass, balance and volume. Headphone socket, tape out socket. Aux. 

mains output. Frequency response: 25 Hz to 25 kHz at full rated output. Signal to noise 
ratio: better than -50 dB on all inputs. Tone control range: Bass ±15 dB at 50 Hz; 

Treble ±12 dB at 10 KHz. Power requirements:'250V A.C. mains at 60 watts. 
Apyres size: 15 < "x 3"x MP60 type deck with magnetic cartridge, de luxe plinth and 

cover. Two Due Type tie matched speakers - Enclosure size epprox.19T x10: x 7 -- "iin 

in simulated teak. Drive unit 13` "x8 "with 3 tweeter 15 watts handling. 30 watts peak. 

SYSTEM 2 £85.00 
'Viscount IV amplifier (As System la) 
MP60 type deck (As System 101 

Two Duo Type III matched speakers 
- Enclosure size approx. 27" x 13" 
x 11} ": Finished in teak simulate. 
Orion units 13" x g' bass driver, and 

two 3" (approx.) tweeters. 20 watts 
RMS. 8 ohms frequency range - 
20 Hz ta 18.000 Hz. 

Complete System with these 
Atisppeakers fawn +í7.60p &p. 

100 

Complete System 
withthese speakers 

£69.00 
+ £6.50.p &p. 

PRICES: SYSTEM 1a PRICES: SYSTEM 2 

Viscount IV 8703 
amplifier £27.50 +fí.90 p a p. 

2 Duo Type Ile 

speakers £30.00 +fó.50 p a p. 

MP60 type deck with Map. cartridge 

de luxe plinth 

and cover E22.0í1 +£3.30 p & p. 

Total if purchased 
separately: £79.50 
Available complete far only:.£ 69 00 

+£6.50 p & p. 

Viscount IV R103 
amplifier £27.50 +£1.90 p & p 

2 Dui Type III 

speakers £46.00 +f7.50 p & p. 

MP60 type deck with Mag. cartridge 

de lune plinth 
and cover £2200143 30 p a p. 

Total if purchased 
separately: £95.50 
Available complete for only £85.00 

+£7.60p &p. 

2Qx TÉ SíS 

Scotland and the Orkneys P & P Surcharge Note: 30 x30 kit available 
System 1a f t.75 System 2 f3.50 only as a separate item. 
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PUSH BUTTON CAR RADIO KIT OWN PUSH- BUTTON CZAR RA OR, 

THE TOURIST 
This construction kit comprises a fully 
built and aligned R.F. I.F. module; Printed 
circuit board, with ready, mounted inte- 

°' 
grated circuit output stage and all other 
components. The push button tuning 
mekhanism is fully built and tested ready to 
mate with the printed circuit board. 
(once it is assembled) NOTE: No test 
equipment is required for alignment, but 
remember you must have the ability to 
solder on a printed circuit board. 
TECHNICAL SPECIFICATION: 
(1) Output 4 watts RMS output. For 12 volt 
operation on negative or positive earth. 
(2) Integrated circuit output stage, pre -built 
three stage IF Module. Controls volume 

k IF YOU CAN SOLDER 

YOUR CAN BUILD THIS KIT CORRECTL® 
BOARD 

STEREO CASSETTE 
TAPE DECK KIT 
Kit comprises of ready built cassette tape 
transport mechanism. Featuring pause 
control, solenoid assisted auto -stop, 
3 digit tape counter, belt- driven balanced 
fly wheel, DC motor with electronic speed 
control, ready built and mounted record/ 
replay PC board. and two VU meters, power supply, 
PC board, mains transformer. Input and output 
sockets and two level controis.Specification power 
source 240 AC 50Hz.Output more than 0.5v imput 
mike -65dB.10KS2. DIN -47dB.100KS2.Track 
system 2 channel stereo record play- back.Tape 
speed. 4.8CM/SEC. Frequency response 50- 12.00Hz signal 
to noise ratio -42dB. Recording system AC Bias. Erasing 

system AC erase. Bias frequency 57KHz.Size of mechanism 
8" x 5" x 31/2" approx: unit easy to mount into your cabinet 
3" required to clear 
base of mechanism 
approx. This is an advanced 

kit not suitable for 
*those without electrical 

knowledge and those 
unable to solder. 

manual tuning and five push buttons for 
station selection, illuminated tuning scale 
covering full, medium and long wave bands. 
Size chassis 7" wide 2" high and 4e" deep 
approx. Speaker including baffle and 
fixing strip E2.00 + 45p. p. & p. Car Aerial 
Recommended -fully retractable E160 -}- 

40 
p' 

p. 
& 

p. L8-20 Price + fI.OS p. & p. 

The Tourist I Kit 
Complete with speakers, fixing kit and fully 
retractable 
aerial. s10a0 + p. & p. fl 50 

DISCO AMPLIFIER 

£32.50 
+ pbp £1.50 

or send SAE tot 

complete details. 

Reliant Mk IV Mono Amplifier, ideal for the small 
disco or house parties. Output 20 watts RMS into 

8 ohms (suitable for 15 ohms). 
Inputs *4 electrically mixed inputs. *3 individual 
mixing controls. Separate bass and treble controls 
common to all 4 inputs. "Mixer employing F.E.T. 

(Field Effect Transistors). "Solid State circuitry. 
*Attractive styling. 
INPUT SENSITIVITIES Input - 1). Crystal mic. 

guitar or moving coil mic, 2 and 1 OmV. (Selector 
switch for desired sensitivity.) - Inputs - 2). 3), 4). 
Medium output equipment - ceramic cartridge, 
tuner, tape recorder, organs, etc. - all 250mV 
sensitivity. AC Mains, 240V operation. Size approx: 
121"x6 "x3 }" £20.00 +£1.35p &p. 

8 TRACK HOME 
Elegant self selector push button player 
for use with your stereo system. 

CARTRIDGE PLAYER 
Compatible with Viscount IV system, 
Unisound module and the Stereo 21. 

"W Technical specification Mains input, 
240V, Output sensitivity 1 25mV. 

BUILD YOUR OWN STEREO AMPLIFIER* 

Yours 
for only 

£14.00 +£1.70 p & p. 

As above but complete with build 
yourself Unsound Amplifier Kit 
(see opposite panel) + 2 'Compact' 
easy to build 
speaker kits (see £25.00 
opposite page) + o & ro £2.00 

For the man who wants to design his own stereo - here's 
your chance to start, with Unisound - pre -amp, power 
amplifier and control panel. Na soldering -just simply 
screw together. 4 watts per channel into 8 ohms. Input's: 
120mV for ceramic cartridge). The heart of Unisound is 
high efficiency I.C. monolithic pbwer chips which ensure 
very low distortion over the audio spectrum. 240V. AC only. 

Also available with 2 speakers (7 "x4 ") f10 + f1.75 p ft p. £8.95 f1.05 p a p. 

Also available with the 'Compact' (see opposite page) easybuild speaker kit f13.504 f1 p &p 

PORTABLE DISCO CONSOLE* 
INCORPORATES: Pre -Amp with full mixing facilities. including switched input 
for mic with volume control, switched input for auxiliary with volume control, 
bass and treble controls, volume control and blend control for turntables. Two 
B.S.B. MP60 type single play professional series decks, fitted with crystal cartridges. 

AH prices include VATIat current rates 
Mail orders to Acton. Terms C.W.O. All enquiries 
stamped addressed envelope. Goods not despatched 
outside U.K. -. 

DO NOT SEND CARD 

Just write your order giving 

your credit card number 

Leaflets available for all items listed 
thus' Send stamped addressed 

envelope. All items subject to 
availability. Prices correct at 1st April 
1976 and subject to change without 
notice. 

1) Minimum order on ACCESS/BARCLAYCARD-01 

TECHNICAL SPECIFICATION: 
Pre -amp - Output - 200mV. 
Auxiliary inputs - 200mV and 
l50mV into 1 meg. Mic input - 6mV 
into 100K. 240 volt operation. 
Turntables capacity - 7 ". 10" or 
12" records. Rumble, wow and flutter 
Rumble Better than -35dB. Wow 
Better than 0.2 %. Flutter Better than 
0.06% (Gaumont kalee meter). 
Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 
controls in black and' brushed 
aluminium. 

Console size - 
Unit Closed -171" x 1 x 81 "(app.) 

Unit Open -351 "x 13 "'x41" (app.) 
This disco console is ideally matched 
for the Reliant IV and Disco 50 or any 
other quality amplifier. 
The unit is finished in black PVC with 
contrasting simulated teak edging. 
diamond spun control knobs with 
matching control panel. 

Yours for only 

£49.00 +£6.50 p & P. 

21 C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE RD: 9 a.m.- 5.30p.m. Half day Thurs 
ACTON: 9.30a.m. -5p.m. Closed all day Wed. 
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CLEARANCE OFFER! 

PANEL METERS 
AT GREATLY REDUCED PRICES GREATLY REDUCED PRICES 

BAKELITEPANEL METERS - MODEL MR 65 

Dimensions: Front 80mm x 80mm square 
Panel Hole: 65mm diameter 
Accuracy t 2.5% 

RANGES 

100uA 
500uA 
50-0-5oßA 
100-0-100µA 
500-0-500ßA 
1mA 
1-0-1 mA 
5mA 
10mA 
50mA 
100mA 
500mA 
1A DC 
2A DC 

5A DC 
10A DC 
15A DC 
30A DC 
50A DC 
5V DC 
10V DC 
15V DC 
20V DC 
50V DC 
150V DC 
300V DC 
30V AC* 
50V AC* 

150V AC* 
300V AC* 
500V AC' 
IA AC" 
5A AC' 
10A AC* 
20A AC* 
30A AC' 
50A AC* 
500mA AC 
50mV DC 
10OmV DC 

Moving iron (all others are moving coip. 

£295 each 
25ßA £3.95 each 
SOMA £3.25 each 
VU Meter £3.40 each 
P/P } Ins. 15p 

CLEAR PLASTIC PANEL METERS-MODEL MR 85P 

\. 
n 

Dimensions: Front 110mm x 120mm wide 
Panel Hole: 85mm 
Accuracy ±2.5% 

£3 °95 each 
'S' Meter 1 mA £4 55 each 
VU Meter £4 55 each 
PIP + les.15g. 

50/IA 
100uA 
200uA 
500uA 
50-0-50uA 
100-0-100uA 
500-0-500ßA 
1mA 
1-0-1 mA 
5mA 

RANGES 

10mA 

1Ó0mA 
500mA 
1A DC 
5A DC 
1SA DC - 

30A DC 
10V DC 
20V DC 

50V DC 
150V DC 
300V DC 
15V DC 
300V AC 
1A AC* 
5A AC* 
10A AC* 
20A AC* 
30A AC" 

" Moving iron (all others are moving coli) 

EDUCATIONAL METERS -MODEL. ED 107 

High quality moving coil reefers ideal for school use and many other applica- 
tions. 
Housed In strong black plastic cases. 
Clear ad terminals c rminals will accept 

scale. 
iither spade e 

or 4mm plug. 
a 

Dimensions: 100mm wide x 90mm deep o 

105mm high overall. 
Accuracy f2° %, 

SINGLE RANGE MODELS 

50ßA 
10ouA 
50-0-50µA 
1mA 
1-0-1 mA 

lA DC 
5A DC 
5V DC 
10V DC 

15V DC 
20V DC 
50V DC 
300V DC 

DUAL RANGE MODELS 

500mA/5A DC I 5V/15V DC 
5V/50V DC 1A/15A DC 

£5 °95 each 
P/P 8 Ins. 15p 

Available for personal shoppers at LASKYS 

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

311 Edgware Road, W.2. 01- 2620387 
42 Tottenham Court Road, W.1. 01.636 0845 
3 Lisle Street, W.C.2 01 -437 8204 

MAIL ORDERS AND ACCOUNT ENQUIRIES TO 
HEAD OFFICE. 
LASKYS. 

A 
SERVICES 

J' UDIOTRONIC HOUSE, THE HYDE 
HENDON, NW9 6JJ. 
Telephone: Mail Order 01.200 1321 or 01- 200 0037 
(24 hour answerphone) Accounts: 01.200 0444 
Telex: 924020 
Access, Barclaycard and Diners Club accepted at 
all branches or by telephone at head office. 
ALL PRICES INCLUDE VAT. 

e*aumcene 

DINERS 

can i 
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® ELECTROLYTIC CAPACITOR OFFER 
1000063 LI-88 2200/40 30p 1 220;/63 18p 
/0000/50 £1.50 1 1000 180 63p 160/25 9p 
5000/70 76p 1000140 25p 1 100/40 13p 
5000/50 75p 1000/30 25p i 100/12 7p 
5000/35 50p 1000/ 25p , 8/ 16 
5000112 25p 1 

40/63 23p 1 
16á45O 25p 

3000/25 30p 470;35 20p - 50/450 30p 
2500170 635 :330;100 30p 32+32;450 38p 
2200/6.3 20p 250,64 211p,_ 50.50 8p 
Micro Switches (make or break) 20p 
Cable Ties 3p 
TO5 Heat Sinks 13p 
Pot Cores (14mm or 18mm) complete 25p 
180° Plastic DIN Sockets 13p 

DIGITAL I.C.s 
Large range of 7400 series in stock. Prices trom 
18p. 
INTEGRATED AUDIO POWER AMPS 
20W RMS, 1 off £6.38, Stereo pair £1195. 
30W RMS 1 off £7 -95, Stereo pair £1490. 
50W RMS 1 off £1238 Stereo pair £2276. 
50W RMS (40) amp. kits complete with build- 
ing and application details. Suitable for instru- 
ments, disco, hi -fi, etc. £6.95. 
S.A. Ei dtil 

ZN414 IC Radio, £1.20 AN 
741 45p. 
IC sockets DIL, all 26p. 
Complete range of components 
held in stock. 
Resistors C.F. 0-5 W and 0-25W 
all 2p. 
Metal Oxide 0.5W, 5p. 
MYLAR Caps. 
1r1F, 2nF, 5nF, 6p; bOnF, 200F, 
30nF, 400F, 470, Bp; 0.1µF, 
0.2äF, 12p. 
C280. Polyester 250V 
10nF,22nF,4t;33nF,470F,4p; 
68nF, Sp; 0.1µF, 0.15µF, Sp; 
0.22µF, 6p; 0.33µF, 9p; 0.47µF. 
10p; 0.68µF, 14p; 1-0µF. 17p; 
1.5µF, 25p; 2.2µF, 29p. 
1N4004 7p 
1N4007 9p 

1N4148 Sp 
OA90 9p 

CRS7f40 LI.38 
CRS1180 £1.25 
CRS7 /00 £1.80 
40669 £1.18 

Zoner Diodes 
CRS+ /40 Up 400mW 16p 
CRS3140 £1.08 1 watt 10P 

or e a s, 
ALL PRICES INCLUDE VAT 

SEMICONDUCTORS 
AC141 57p BC167 14p 
ACt42 42p 8C168 14p 
A D161 62p 8C169 15p 
AD162 62p BC182 13p 
8C107 13p BC212 15P 
15C108 12p BC301 32p 
BC109 16p BC302 Sep 
BC147 14p BC303 37p 
BC148 12p BCY70- 18P 
BC149 14p BCY71 509 
80157 14p BCY72 16p TIP42A £1.27 40408 

BC! 58 12p BD115 67p MJ2501 £2.85 TIP2955 £1.38 40409 - 
BC159 12p B0121 £1.48 MJ3000 £2.68 TIP3055 75p 40410 85p 

P. S P. 25p on all orders. Hundreds of other types of semiconductors held in 
stock. S.A.E. with all inquiries. 

ORDERS OVER £5-5", discount, £10 -10.0 discount, £15 -15°,, discount 

BD124 97p 
130131 52p 
BD132 64p 
130135 56p 
BD136 63p 
BP/50 23p 
BFY51 22p 
BP/52 24p 
MJ481 £1-36 
MJ491 £1-52 
MJ2500 £2.75 

MJ3001 £240 
MJ4200 £5-88 
MJE2955 £1-48 
MJE3055 75p 

TIP29A 69p 
TIP30A 95p 
TIP31A 87p 
TIP32A 99p 

2N3053 
2N3054 
2N3055 
2N3702- 

2N3711 

40361 
40362 
40406 

u66p 
59p 

14p 

S5p 
60p 
55p 
40p 
039 

EBA 
Elliott Blunt Audio Ltd. 

40 YORK STREET, TWICKENHAM, MIDDX. 
Tel. 01 -891 1692 

`Opening hours 9.30 a.m. to 6 p.m. Tuesday-Saturday / 

Genuine GOLDRING Stylus P .1 P. 25p 

0800 52.35 0850 £1.95 
G5001H £2.3S G800 /E £442 

MICROPHONES P. L P. 251, 

UD 130 -Cardiold dynamic dual Impedance 600 and 50k0 £6.58 
ECM81- Cardiold condenser omni -directional 600 and 50kD 

impedance 11.99 
RX201- Cardiold dynamic 8000 echo mike, 4 transistors. 1.5 sec 

reverberation time, with volume control and on -off switch £9.93 
Philips type cassette mike £1.65 
Cassette stick mike with remote control LI.30 
Gem 2 station intercom (baby alarm) £3.85 

CASSETTES (Low Noise) P. á P. 25p 

1-5 over 6 

C60 3Sp 32p 
C90 43p 40p 
C120 55p 52p 

SOLDERING IRONS P. & P. 25p 

12V d.c. 15 watt £1.24 250V a.c. 40 watt £1.40 

CABINET KITS P. a P. 85p per pair 

12" x 8" x 41" (8" x 5" or 7" 0 4" cutout) £2-90 each 

12 " x 12" x 71" (10", 8" or 8" x 5" cutout) £4.05 each 
18" x 11" x 71" (8" and 3 ".8 "x5 "or8 "cutout) £S.10 each 

22" x 14" x 71" (13" x 8" or 12^ and 3" cutout) £6.15 each 

ALL PRICES INCLUDE VAT 
Items subject to availability and manufacturers' increase. U.K. only. 

Riversdale Electronics 
Mail Order Department ?WS 

P.O.Box470, Manchester M60 4BU 
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SUPERSOUND 13 H1 -FI MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

dietone plue 2 power output 
transistors in, push -pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.s. into 8 
ohms. Frequency re- 
sponse 12Hz 30K11z f 
3db. Fully integrated 

pre -amplifier stage with 
separate Volume. Bass boost 

ami Treble cut controls. Suitable 
for 8.15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output. 
plugs. Overall size 3" high x 6" wide x 71" deep. AC 
200/250V. PRICE £18.75. P. & P. 85p. . 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200.240 v. 
U s i n g 
heavy duty 
fully isola- 
ted mains 
transform - 
er with full 
wave recti- fication 
giving ade- 
q u a t e 

.o thing with negligible hum. 
Valve hoe tip.- 2 . ECL86 Triode Pentodes. 1 x 'EZ80 
ai rectifier. Two dual potentiometers are provided for 
base and treble control, giving base and treble boost and 
cut. A dual volume control is 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 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis else 
11 "w x 4 "d. Overall height including valves 5 ". Ready 
built & tested to a high standard. - £1&40. P. &P. 95p. 

4tir. 
tli l!s r 

o 

ALL -PURPOSE POWER SUPPLY UNIT. 200/240v. A.C. 
input. Four switched fully smoothed D.C. outputs giving 
6v. and 71v. and 9v. and 12v. at I amp on load. 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size 6" x 31" x 2} ". 
Ready built and PRICE £5.75 p, & P. 85p, tested. 

VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 64 in. wide. Our price 11.50 yd. length. P. & P. 35p 
per yd. (min. 1 yd.). S.A.E. for samples. 

HARVERSON'S SUPER MONO AMPLIFIER 
A super quality gram amplifier using a double wound fully 
isolated main transformer, rectifier and ECL82 triode 
pentode valve as audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watt,. 
Volume and tone controls. Chassis size only 71n. wide 
x 31n. deep x gin, high overall. AC mains 200/240v. 

Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. 15.00 P. -& P. 85p BARGAIN PRICE 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 10- 15- 20- 26- 30- 35- 40 -60v. 
half wave at 1 amp. or 10 -0 -10, 20 -0 -20, 30- 0 -20v. at 
2 amp. full wave. Size Sin. long x 35ín. wide x Sin. deep. 
Price 8290 P. a P. 75p. 
MAINS TRANSFORMER. For power supplies. 
PH. 200/240v. Sec. 9 -0 -9 at 500 mA. £150. P. & P. 35p. 
Prl. 200/240v. Sec. 12 -0 -12 at 1 amp. 8185. P. & P. 55p. 
Pri. 200/240v. Sec. 10 -0 -10 at 2 amp. £2 -S5. P. & P. 70p 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9.18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz- 25KHz. Gain 26dB. Solid encap- 
sulation else 1f" x l}" x 0". Brand new complete 
with instructions. Price £1.80. P. & P. 15p. 

STEREO- DECODER 
SIZE 2" x 3" x 5" ready built. Pre - 
aligned and tested. Sens. 20 -660 nit' 
for 0 -16V neg. earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full details and 
instructions (inclusive of hints and 
tips) supplied. ßb88 plus 20p. P. & P. 
Stereo beacon light if required 40p 
extra. 

QUALITY RECORD PLAYER AMPLIFIER MK. H 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for 8 ohm 
speaker. Size 71n. wide x Sin. deep x Ola. high. Ready 
built and tested. PRICE ß8S0, P. & P. 90p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE £7.80, P. & P. 41. 

HARVERSONIC MAINS OPERATED SOLIDI HARVERSONIC SUPERSOUND 
10 + IO STEREO AMPLIFIER KIT STATE STEREO FM TUNER 

I IY \ a / ¡s"""" e 
Enjoy fabulous stereo radio at this 

low introductory price! 
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 noise IF stages. Automatic frequency control to 

lock-on" station and prevent drift. IC etereo decoder 
for maximum stereo separation. L.E.D. for stereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 125" wide x 8" deep by 2f" high. Supplied ready 
built, fully tested and fully guaranteed. A/C Maine 
200/240V (not available in kit form). 
SPECIAL OFFER for l month only £2250+ 
EI20 p. & p. 

LATEST AOO8 áY91 ¡180 mono compatible cartridge with 
t /o stylus for LP /EP /78. Universal mounting bracket. 
81.60 P. & P. 18p. 
CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70mV per channel output. 
ONLY 51.90 + 18p P. and P. - 

SONOTONE STAIRS COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY 82.88 P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. ß2-S8, P. & P. 18p. 
LATEST CRYSTAL T/O STEREO / COMPATIBLE 
CARTRIDGE for EP /LP /Stereo /78. £1.80 P. & P. 18p. 
LATEST TIO MONO COMPATIBLE CARTRIDGE for 
playing EP /LP /78 mono or stereo records on mono 
equipment. Only 51.58, P. & P. 18y. 

SPECIAL OFFER 
Solid State Stereo Amplifier Chassis. Brand New, £7.50. 
Send S.A.E. for full details. 

SPECIAL OFFERS 
Nullard LP1159 R.F. -I.F. Double Tuned Amplifier 
Module for nominal 470 KHz. Size approx. 25" x 1}" x 
}" 7.6 Volt + earth. Brand new pre -aligned. Full speci- 
fication and connection details supplied. £2.50. P. & P. 12p 

Pye VHF /FM Tuner Head 
covering 88 -108 Mills. 10.7 
311/Hz I.F. output 7.8 Volt + 
earth. Supplied pre -aligned, 
with gang full circuit diagram 
and connection details sup- 
plied. Beautifully made with 
precision- geared FM and 321 
Pf + 323Pf A.M. Tuning 
Gauge only £3.50 + P. & P. 
35p. 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including Silicon Transistors in the first five 
stages on each channel resulting in even lower noise, 
level with improved sensitivity. Integrated pre -amp with 
Base, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridge.. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component identification clearly marked, smart brushed 
anodised aluminium front panel with matching knobs, 
wire, solder, nuts, bolts -no extras to buy. Simple step 
by step instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.e. per channel into b ohm.. Fre- 
quency response ±3dB 12- 30,000 Hz Sensitivity:. 
better than 80mV into 1140. Full power bandwidth: 
t3dB 12. 15,000 Hz. Bass boost approx. to ±12dB. 
Treble cut approx. to - 1.6dB. Negative feedback. 18dB 
over main amp. Power requirements 35v. at 1.0 amp. 
Overall Size 12 "w. x 8 "d. x 25 "h. 
Fully detailed 7 page construction manual and parte 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT ßl &50 P. & P. 55p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. .. £4.85 P. & P. 85p 
CABINET .. .. £4-S5 P. & P. 75p 

SPECIAL OFFER -only £2210 if all 3 items 
ordered at one time including p. & p. 

Full after sales service 
Also available ready built and tested £59-25. P. & P. £1. 

Note: The above amplifier is suitable for feeding two mono 
sources into inputs (e.g. mike, radio, twin record decks, etc. 
and will then provide mixing and fading facilities far nud- 
dum powered Hi -Fi Discotheque use, etc. 

PRECISION MADE 
Push Button Switch bank. 8 Buttons giving 16 S/P C/O 
interlocked ewitchee plue 1 Cancel Button Plus 3 d/p c /o. 
Overall size 5" x 25" x 1 ". Supplied complete with 
chrome finished switch buttons. 2 for £1.50 + 10p P & P. 

HI -FI LOUDSPEAKER SYSTEM MK I I 
Beautifully made, simulated teak finish enclosure 
with atttactive slatted front. Size 161" high x 101" 
wide x fe" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" bass unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm impedance (state which). 

OUR PRICE E12.50 each Carr. £l'60. 
Cabinet Available Separately ß7.5O, Carr. £1.20. 
Also available in 8 ohms with EMI 13" x 8" bass 
speaker with parasitic tweeter £1100, Carr. £1'60. 

LOUDSPEAKER BARGAINS 
bin. 3 ohm 1 ß 45, P. & P. 36p. 7 x 41n. 3 ohm 11189, P. & 
48p. 10 x fin. 3 or 15 ohm SS 50, P. & P. 75p. E.111.1 
8 x bn. 3 ohm with high flux magnet 08.06, P. & P. 50p 
E.M.I. tweeter. Approx. 34 ". Available 3 or 8 or 15 ohms, 
£2,00 + 25p, P. & P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 115" x 14 )5" x 1$" deep. Weight 19oz. Power 
handling 20W rem,.. (40W peak). Impedance 8 ohm only. 
Response 40H.- 20kRe. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. 
Only £7.88 each + p. & p. (one 60p, two 80p). 
Now also available 8 ". - 8 ohm 10 watts, r,m.e. 20 
watt peak 40 Hz- 20,000 Hz. Overall depth 1 ". Ideal for 
Hi -Fi or for use is care £8.15 + p. & p. (one 35p, two 65p). 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK H 
Designed for Hf -Fl reproduc- 
tion of recorde. A.C. Mains 
operation. Ready ballt on 
plated heavy gauge metal 
chassis, size 75 "w. x ed. x 
45 h. Incorporates ECCBS, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with Improved 
wide range tone controle giving bass and treble lift and 
cut. Negative feedback line. Output 41 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc.. 
wired and tested for only £7.80. P. & P. 85p. 

HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parte, etc ß7.00 
P. & P. 85p. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watt. from 2 
EL84e in push -pull. 
Super reproduction 
of both music and 
speech, with negli. 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. . 

Fully shrouded section wound output transformer to 
match 3 -15 0 speaker and 2 independent volume control., 
and separate bass and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84e, ECC88, 
EF86 and EESO rectifier. Simple instruction booklet 
25p + SAE (Free with parts)' All parts sold separately. 
ONLY £11.25 P. & P. £1.25. Also available ready built 
and tested ß1S20 P. & P. £1.20. 

SPECIAL OFFER Limited number of the latest BSR 
C141RI Auto /Manual changer de -luxe. Lightweight 
tubular arm, cue -ing lever 'bias compensator 512.00 + 
£1.10 p. & p. 

Prices include VAT at Current Rate 

Open 9,30_5,30 Monday to H A R V E R S O N SURPLUS C Friday. 9.30 -S Saturday O. LTD. (Please write clearly) 

Closed Wednesday. PLEASE NOTE: P. & P. CHARGES 

All prices sad specidoatione correct 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 QUOTED APPLY TO U.K. ONLY. 

at time o] press and subject to 
SEND STAMPED ADDRESSED STAMPED TWITHd ALL ENQUIRIES CHARGED EXTRA. 

OVERSEAS ORDER/ 
alteration without notice. 
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DIGITAL : CLOCKS 
"ALPHA ": 4 GREEN 5" HIGH DIGITS 

Alarm 
13.00 
14.00 
15.50 
21.50 

Alpha Module (excl. case) Kit 
Alpha Module (excl. case) Built 
Alpha complete: Perspex Case Kit 
Alpha Clock: Perspex Case Built 

N I .. C 

KITS : CALCULATORS r 
Std. 

10.00 
11.00 
12.50 
17.50 

41111111111111.1 11111111111111 1141111 4111111 

ALARM Tilt Snooze AIWPM Mains failure Ind. 

Auto -Control Brightness by Photocell 

"DELTA ": 4 RED 5" HIGH LEDs 

Delta Module (excl. case) Kit 
Delta Module (excl. case) Built 
Delta complete: Perspex Case Kit 
Delta Clock: Perspex Case Built 
Delta complete: Teak Case Kit 
Delta Clock: Teak Case Built 

Alarm 
11.50 
12.00 
15.00 
21.00 
15.70 
21.70 

Std. 

9.00 
9.50 

12.00 
17.00 
12.70 
17.70 

=M4 
Perspex Case Colours: Black, White, Red, Green, Blue, Orange 
Built Modules and Clocks: state 12 or 24 hour (Delta 12hr only). 
Complete Clocks: 2 Year Guarantee 

1111111111NOM e 
"NOVUS" CALCULATORS 

650 Mathbox ....£540 850 Mathbox .... £6.75 
4510 Mathematician .. £16.20 6020 Statistician .. £21.60 

4 

Module kits 
e 

o .g.v 
INCLUDING VAT, P. AND P. 

SATISFACTION GUARANTEED 
- - A 

Modern 2 Part Case 
Drilled P.C.B. 
4 Digit Display 0.5 inch high 
All components included 
Even Mains lead included 
Full instructions 
Assembly Drawing 
Circuit Diagram 

You, supply only mains plug 
and standard tools-Easy! 

C.W.O. PULSE ELECTRONICS (PW13), 202 Shefford Road, Clifton, Shefford, Beds. SAE complete range 
TELEPHONE: HITCHIN (0452) 814477 

Q o n I:1 © II" 

D 

0 

BENTLEY A 
CORPORATION 
7a GLOUCESTER .ROAD, 
All prices inclusive of V.A 

C O U S T I C 
LT D. 

LITTLEHAMPTON, SUSSEX 
T. at 23% Telephone 6743 

5EÓH81 49 
ECH83 .0 
ECL80 0 
50182 45 
ECL83 82 
ECL84 .70 
ECL85 70 

47 
EF226 1.00 
EF40 88 
EF41 482 
EF42 -90 
EF73 1.78 
EF80 30 
EF83 1.46 
EPOS 40 
EF86 50 
EF89 '88 
EF91 60 

ÉF97 :94 
EF98 95 
R FS83 40 
EF184 .40 
EF804 1.75 
ER90 -44 
EL82 80 
BL34 1.00 
EL35 8-00 
F.L37 800 
EL4I 80 
EI-81 70 
EL83 .70 
ELM 86 
BLOB 60 
EL95 -70 
EL360 180 
EL606 1.20 
EM80 -53 
EM81 -78 
EM83 ,84 
EM84 -47 
FM85 1-20 
EM87 110 
E6111803 

8b0 
EY51 -50 

KM 40 
EY83 -70 

ÉY88,7 :49 
EY88 60 

5Z40 -55 
EZ41 .55 
EZ80 -35 
EZ81 35 
GY601 42 
0232 49 
GZ33 148 
GZ34 410 
0237 120 
HABC80 

80 
HL23DD 

40 
HL41DD 

1.00 
HL42DD 

1-00 
3160309 

, 1.00 
HVR2A 

1-17 
KT41 1.17 
KTB6 293 
KT81 2.10 
KT86 5.75 
KTW81178 
KTW62178 
KTW631-17 
MHLD6 

1-00 
P61 60 
PAB080 -45 
PC86 -70 
PC88 -70 
PC95 -70 
PC97 -42 
PC900 30 
PCC84. -40 
PCC85 -50 
PCC88 -65 
P0089 0 
PCC169 -80 
PCF80 47 
PCF82 -50 
PCF84 -70 
PCF86 -50 
PCF2001.00 

PCF8011.05 
PCF802 0 
PCH200 

40 

1.00 
PCL82 45 
pCL83 40 
p0L84 50 
pCL86 .55 
PCL806 70 
pEN46 1.00 
PEN45DD 

1.00 
PEN46 -60 
PEN453DD 

2.00 
pENDD 

4020 148 
pgL200 .88 

pL33 b0 
P3'0 0 
PL81 68 

B1 PLA 60 
PL82 ' 48 
PL83 -60 
PL84 50 
PL604/500 

082 
PL605 166 
pL608 110 
PL609 1.86 
PT4D 1.0 
PYSS 260 
PYBÓ -47 
P581 40 
PY82 -40 
pyBS 45 
pY88 47 
py500A 

141 
PY800 -45 
pY801 -45 
PZ80 50 
QQV03/10 

$40 
Q875/20 

1.0 
Q895/10 

1-00 

Q8159/110 

QVOB/20 

11.19 $75 
TH233 10 
Tp2620100 
UABC8O 47 
71AF42 .75 
GB041 -60 
UBC81 60 
UBF80 47 
UBF89 47 
UBL21 234 
IIC92 60 
UCC84 90 
U(3086 48 
room 90 
UCH21 034 
IICH42 'SS 
IICH81 -47 

UCL83 84 
Úp41 B2 
IIF42 -82 
IIF80 41 
UF85 .0 
UF89 .47 inc. 75 tam .45 
71M80 80 
UY41 .50 
ÚY85 .50 
MO i17 
0312/14 117 
U19 4-00 
U26 70 
1126 85 
U33 1.75 
U36 1-76 
1x45 1.17 
7181 80 
U191 50 
U251 94 
U301 65 
1140$ -90 
U404 -76 
U801 SO 
U4020 -75 
VP23 -85 
VP41 88 

1Ì3 :89 
VU120 117 
VU120A117 

V0133 80 
W107 75 
W729 117 
X41 1.00 

Z 
7 9 5S5 

Transistors 
5 D70des 
1144744 18 
2N404 23 
2N966 88 
2E1756 44 
2N2147110 
2N2297 29 
2N2368 18 
2E3058 42 

2N3703 
8.22 

.26 
2E3709 26 
AA119 20 
AA120 20 
AA129 EO 
AAZ13 23 
60107 -90 
ACS13 88 
AC126 15 
.4.0127 -22 
AC128 96 
AC132 -26 
A0164 88 
AC756 26 
A0157 38 
AC165 33 
AC166 43 
A0168 49 
AC176 71 
A0177 88 
ACY17 -38 
ACY18 28 
ACY19 25 
ACY20 -28 

' ñÓY22 : 
ACY28 .28 

ÁÚ149 s4 
AD161 .69 
AD162 49 
AF114 .0 
AF115 .20 

AF121 -89 
AF324 -88 
AF125 18 
AF126 28 
AF180 62 
AF186 71 
BA115 1.8 
BA116 48 
BA129 18 
BA10 18 
BA163 .20 

BC308 18 
BC109 18 
BC113 38 
BC115 -20 
BCl16 -83 
50118 -29 
BCY10 -59 
B0Y12 64 
BCY33 .26 
BCY34. -29 
BCY3S -29 
BF168 48 
BF159 -88 
5F163 -29 
BF173 -49 
BF180 -39 
BF181 -52 
BF186 -52 
BFY60 -29 
BFY51 45 
BFY52 -28 
BY100 -28 
BY114 -E8 
BY126 -20 

SYZ1Ó -á4 
ByZ11 .38 

áZ1s 43 
FSY11A E9 
F8Y4143 29 
0A9 '16 
0610 66 
0A47 .13 
OA70 40 
OA78 EO 
0A79 1$ 
0A81 12 
0A85 18 
oA90 .16 
0A91 12 
0A95 . 79 
0044 18 
0043 74 
0046 20 

0071 14 
0072 14 
0074 29 
0075 -14 
0076 -20 
0077 -35 
0078 -...20 
0078D 30 
OC81 -14 
008107 14 
0082 14 
OC82D 14 
0083 -28 
0084 31 
00123 -29 
00169 -29 
00172 -46 
0C200 59 
0C201 69 
00202 56 
00208 -89 
00204 89 
00205 65 
00206 117 

OB2 
OZ4 
1A3 
IA5GT 
1A7GT 
183áT 
1H6áT 
1L4 
1N6GT 
ORO 
184 
104 
lII5 
2D21 
2áK5 
2X2 
304 
3D6 
3Q4 
3Q56T 
364 
3V4 
40B6 
6Cö8 
6R4GY 
bU4G 
6V4á 
5Y36T 
553 
5Z4G 
624GT 
6/3012 
6ASö 
6A07 
6AG5 
6AH6 
6AJ5 
6AK6 
6AK6 
6AM8A 
6AN8 
6AQ5 
6AR5 
6A87 
6AT6 
6AU6 
6AV6 
6AW8A 
6AX4 
6B8G 

.45 
56 
85 
69 
430 
69 
80 
26 
70 
60 
30 
10 
88 
80 
76 
70 
-60 
47 
85 
-70 
-47 
82 
.75 
-76 
94 
60 
59 
85 0 
65 
-55 
-80 

145 
-60 
-35 
-80 
76 
-47 
-70 
-70 
89 
53 
-80 

1-17 
-58 
-40 
b3 
-90 
88 
85 

6BA6 -41 
6BC8 .90 
6BE6 -41 
6BH6 75 
81376 .64 
6BK7A -85 
BBQ7A 64 
6BR7 1.20 
6BR8 1.25 
6B87 184 
6BW6 1.0 
6BW7 45 
6BZ6 67 
604 -47 
6050 59 
606 47 
609 8.00 
6CBBA .47 
6CD8G 10 
60á8A 88 
6CL6 76 
60787 -84 
6CM7 88 
6CII5 88 
6D74 117 
6D3 76 
6DR7 -88 
6DT6A -88 
6EW6 d18 
625 1-17 
6F1 -80 
6F80 -80 
6F13 -90 
6F14 0 
6F16 78 
6F18 64 
6F28 0 
6F24 100 
6F26 1-17 
61,213 78 
6F32 70 
8G6G 40 
6GH8A -88 
661E6 6 78 
6GII7 -88 
6H6GT -29 
6J66T 88 
6 85 J6 
6J7G 45 
BJ 08A .88112BY7 

6K70 
eK8G 
6L1 2 
6L6GC 
6L7 
6L18 
6L19 2 
6LD20 
6N7GT 
6Q70 
6Q7GT 
6Q7(M) 
6B7G 
68A7 
BBC7(iT 
68G7 
68H7 
68J7 
68K7GT 
68Q7 
6V6G 
6VBGT 
6X4 
6X5GT 
7B6 
7B7 
7187 
7R7 E 
7Y4 
724 
9D7 
10C2 
1011E7 
10F1 
10E9 
10F18 
10LD11 
10P13 
10p14 2 
12A6 
12AC6 
12AD6 
12AE6 

2AT6 1.24T6 
12AII6 
12AV6 
125A6 
1253E6 
12BH7 

5 12E1 
68 1217GT $ 70 
84 1210 117 
68 12K7GT 60 
9 121E8 45 

84 12Q7áT 60 
00 128C7 60 
88 128G7 65 
70 126117 .50 
60 12877 480 
60 128Q7 78 
64 12857 75 
70 1457 84 
56 1487 130 
50 19AQ5 60 
52 1906 7-80 
65 20DI 80. 
64 20F2 -88 
52 20L1 1$0 
50 2GP1 1-00 
30 20P9 -94 
53 20P4 1-17 
47 20P5 160 
50 2bA8G 70 
88 2bL6G .70 
82 25Y5G 60 
88 25Z4G -50 
00 2556 75 
SO 26Z8á 80 
80 28D7 2-00 
70 3005 -76 
76 20C15 80 
88 30017 85 
88 30018 -85 
76 30F6 -76 0 SOFLl 1-10 
82 30FL2 1-10 
88 30FL13 -64 
34 SOFL19 SE 
75 301,15 -89 
90 30L17 -76 
90 30P4M11. 
90 1.86 
47 30P12 -80 
58 301.19/ 
59 30P4 -88 
53 SOPL1 100 
59 S0PL13120 
59 30PL19 189 
86 80PL15 -90 

3605- 45 
36D5 40 
35LBGT 88 
36W4 40 
3623 88 
36Z4áT 89 
36Z6GT -90 
42 1.0 
43 1.00 
50B6 1.0 
6006 . 70 
600D6á 

148 
bOEHb 88 
60160T1-00 
86A2 -75 
85A3 75 
9006 2.98 
9001 -88 
9000 $81 
1bOB9 150 
2168G -69 
807 117 
6702 1-20 
6763 176 
6067 1-00 
6060 1-00 
6067 1-00 
7193 -599 

9002 -59 
9006 -50 
ACPENI17 
AC6PEN 60 
AL60 1.17 
ATP4 50 
AZl -50 
AZ31 40 
AZ41 50 
BL63 2-84 
CL33 185 
CY10 1-00 
CY31 -70 
DAF91 -40 
DAF96 -00 
DC90 -70 
DF91 80 
DF96 85 
DK40 8E 
DK92 1-15 

DL96 64 
DM70 40 
DM71 176 
DY8716 41 
DY802 47 
EBOCC Eb7 
E800F 500 
ROOF 290 
E88CC 1.20 
E920C 70 
E180F 147 
E182003-00 
E188CCE0 
E1148 4E 
EAO -40 
EA76 1-40 
EABC80 45 
EAC91 65 
EAF42 -OS 
EAF801 80 
EB34 
EB91 - 
EBCl1 -88 
EBC81 -45 
EBBW 40 
EBF83 -60 
EBF89 -40 
EBL21 234 
2086 -90 
EC88 -90 
EC92 -55 
E0033 2-00 
E0036 000 
E0040 1.20 
50081 40 
50085 -39 
E0083 -39 
ECC84 -40 
ECC85 -47 
E2086 100 
ECC88 -55 
ECC189 80 
ECC807 1 41 
ECF80 -50 
RCF82 0 
ECF8fi 68 
ECF804283 
ECH21 2-34 
ECH35 110 

3IATC$ED TRARBI6TOR SETS:- 
LPlb (A0113. AC164. AC157. AA720) 489 
9cr peck 1-O081D a 2-0 C81, 059 
1-OC44 a 2-0046 óbp. 1-OC89D. ez 

2-0082 685. get of 3-0083 449. 
MUST VALVES ALSO REQUIRED TO PURCHASE. LOOSE OR BOXED, BUT OST BE NEW. OFFERS 

MADE BY RETURN. 
All goods are , tested, and guaranteed. Despatch charges:-25p on all orders below 810 in 
value. Orders over 810 post free. Orders despatched same day as received. Any Parcel Utilised 6551.290 

damage in transit for bp per parcel extra. Terms of business available on request. Many others in 
stock too numerous to list. Please enclose S.A.E. for reply to any correspondence. . 
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WILMSLOW AUDIO 
THE Firm for speakers! 

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 50/158 or 15 ohms 
Baker Deluxe 12" 8 or 15 ohms 
Baker Major 3, 8 or 15 ohms 
Baker Superb. 8 or 15 ohms 
Baker Regent 12" 8 or 15 ohms 
Baker Auditorium 12" 8 or 15 ohms 
Baker Auditorium 15" 8 or 15 ohms 
Celestion G12M 8 or 15 ohms 
Celestion G1214 8 or 15 ohms 
Celestion G12/50 8 or 15 ohms 
Celestion 612/50TC 8 or 15 ohms 
Celestion 615C 8 or 15 ohms 
Celestion G18C 8 or 15 ohms 
Celestion HF1300 8 or 15 ohms 
Celestion HF2000 8 ohms 
Celestion MH1000 8 or 15 ohms 
Celestion CO3K 
Decca London ribbon horn 
Decca London CO /1000/8 Xover 
Decca DK30 ribbon horn 
Decca CO /1/8 Xover (DK30) 
EMI 14 x 9 Bass 8 ohms 14A770 
EMI 8 x 5, 10 watt, d /cone, roll Burr. 
EMI 6t " d /cone, roll surr. 8 ohms 
EMI 8 roll surr. bass 
EMI 5" mid range 
Elac 59RM109 (15) 59RM114 (8) 
Elac 6f." d /cone, roll surr. 8 ohms 
Elac 10" 10RM239 8 ohms 
Eagle Crossover 3000hz 3, 8 or 15 ohm 
Eagle FR4 
Eagle FR65 
Eagle FR8 
Eagle FR10 
Eagle HT15 
Eagle HT21 
Eagle MHT10 
Eagle FF28 multicell. horn 
Fane Pop 15, 8 or 16 ohm 
Fane Pop 25T, 8 or 16 ohm 
Fane Pop 33T, 8 or 16. ohm 
Fane Pop 50, 8 or 16 ohm 
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 16 ohm 
Fane Crescendo 12A, 8 or 16 ohms 
Fane Crescendo 12BL, 8 or 16 ohms 
Fane Crescendo 15/100A, 8 or 16 ohms 
Face Crescendo 15/125, 8 or 16 ohms 
Fane Crescendo 18, 8 or 16 ohms 
Fane 910 Mk II horn 
Fane 920 Mk II 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 2008 ohm 
Goodmans Axiom 402 8 or 15 ohm 
Goodmans Twinaxiom 8, 8 or 15 ohm 
Goodmans Twinaxiom 10, 8 or 15 ohm 
Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12PG 8 or 15 ohm 
Goodmans 12PD 8 or 15 ohm 
Goodmans 12AX 8 or 15 ohm 

£8.64 
£1025 
£1400 
£18-62 
£1375 
£1187 
£18.12 
£1000 
£1625 
£2156 
£1295 
£15.95 
£1650 
£1800 
£26- 95 
£3450 
£7.65 
£9.50 
£1350 
£4.95 
£3200 
£7.50 
£1906 
£5.00 

£13'25 
£395 
£437 
£6.37 
£3.50 
£3.75 
£4 25 
£4.25 
£1-75 
£6.12 
£9-62 

£12-81 
£1562 
£4-40 
£6.81 
£444 
£9.00 
£5.25 
£7.50 
£9ß5 

£12-50 
£15-50 
£17.95 
£18.75 
£2795 
£37.95 
£39.95 
£49.95 
£59.95 
£67-95 
£15.75 
£36-95 
£2.50 
£5.50 
£9.95 
£8.44 
£1495 
£2200 
£10.55 
£10.95 
£5.95 
£6.25 

£14.95 
-"6-50 
£1695 
£3900 

SPEAKERS 
Goodmans 15AX 8 or 15 ohm 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Hitax 750P 
Goodmans 5" midrange 8 ohm 
Gauss 12" 200 watt 
Gauss 15" 200 watt - 
Gauss 18" 200 watt 
Jordan Watts Module 4, 8 or 15 ohm 
Kef T27 
Kef T15 
Kef 6110 
Kef 8200 
Kef 8139 
Kef DN8 
Kef DNI2 
Kef DN13 SP1015 or SP1017 
Lowther PM6 
Lowther PM6 Mk 1 

Lowther PM7 
Peerless KO10DT 4 or 8 ohms 
Peerless DTIOHFC 8 ohms 
Peerless KO40MRF 8 ohms 
Peerless MT225HFC 8 ohms 
Richard Allan CA12 12" bass 
Richard Allen HP8B 
Richard Allan LPBB 
Richard Allan DT20 
Richard Allan CN8280 
Richard Allan CN820 
Richard Allan Super disco 60W 12" 
Richard Allen CG15 15" bass 
Richard Allen Super Disco 10" 50 watt 
Richard Allen Super Disco 8" 50 watt 
Radford MD9 
Radford MD6 dome mid range 
Radford TO 3 
Radford Crossover network 
BD25 Mk II 
STC 40016 
Tannoy 10" HPD 
Tannoy 12 " HPD 
Tannoy 15" HPD 
Wharfedale Super 10 RS /DD 8 ohms 
Castle 8 RS /DD 

SPEAKER KITS 
Baker Major Module 3, 8 or 15 ohms 
Goodmans DIN 20 4 or 8 ohms 
Goodmans Mezzo Twin Kit 
Helme XLK 20 
Helme XLK 30 
Helme XLK 35 
Helme XLK 40 
Helme XLK 50 
KEF kit 1 

KEF kit III 
Peerless 20 -2 
Peerless 30 -2 
Peerless 20 -3 
Peerless 50 -4 
Peerless 3 -15 
Peerless 1060 
Peerless 1070 
Peerless 1120 

each 
each 
pair 
pair 
pair 
pair 
pair 
pair 
pair 

each 
each 
each 
each 
each 
each 
pair 

each 
each 

£45.00 
£22-50 
£39.00 
£1600 
£4-50 
£84.00 
£9600 

£129.00 
£1706 
£575 
£6.94 
£750 
£8.70 
£1675 
£2$1 
£5.99 
£4.50 
£3400 
£3650 
£5400 
£8.06 
£9-18 
£1031 
£3.12 
£2200 
£1325 
£9.25 
£675 
£18.90 
£3.50 
£16.95 
£3050 
£13.25 
£12-9S 
£11.50 
£12.50 
£8.06 

£14-25 
£2400 
£6.56 

£75.00 
£8195 
£9795 
£1500 
£9.95 

£14.75 
£1475 
£4719 
£15.00 
£19.00 
£2400 
£35.00 
£5600 
£53.00 
£49.00 
£4375 
£2438 
£26.56 
£40.50 
£1719 
£56.00 
£4600 
£5000 

Complete kits in stock for Radford Studio 90, Radford 
Monitor 180, Radford Studio 270, Radford Studio 360, 

HiFi Answers Monitor (Rogers), HiFi New No Com- 
promise (Frisby), 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 
Answers Monitor, Free on Request. 

P.A. Amplifiers, microphones etc. by Shure, Linear, Eagle, 

Beyer, AKG etc. 

FREE with orders over £10 -"HiFi Loudspeaker Enclosures" Book 

SPEAKER KITS 
Richard Allan Twin assembly 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allan Super Triple 
Richard Allan RA8 Kit 
Richard Allan RA82 Kit 
Richard Allan RA82L Kit 
Fane Mode One Mk2 
Wharfedale Linton II kit 
Wharfedale Glendale 3XP kit 
Wharfedale Dovedale Ill kit 

each £1495 
each £22-50 
each £2795 
each £3250 
pair £42.00 
pair £66.00 
pair £73.00 

each £1150 
pair £23.12 
pair £5300 
pair £66.00 

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 MONTHS SPECIALS! Pioneer 
PL12D £46.95, Pioneer PL15R £57.95, 
Pioneer SX434 £104.95, Rotel RX202 
£87.95, Videotone Minimax II £42.95. 

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 9.3.76) 

Send stamp for Free 32 page booklet 
'Choosing a Speaker'. 

All units guaranteed New and Perfect. 
Carriage and Insurance: Speakers 50p 
each, 12" and up 75p each. Kits 80p each 
(£1.60 per pair). Tweeters and cross- 
overs 30p each. 

WILMSLOW 
AUDIO 

Dept. PW 
Loudspeakers, Mail Order and Export: 
Swan Works, Bank Square, Wilmslow. 
Hi -Fi, Radio & TV: Swift of Wilmslow 
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 
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8 ® High quality and i 

OUR PRICE ONLY 

19.95 
The 450 Tuner provides instant programme selection at the touch 
of a button ensuring accurate tuning of 4 pre -selected stations, any 
of which may be altered as often as you choose, by simply changing 

the settings of the pre -set controls. 
Used with your existing audio equipment or with the BI -KITS 
STEREO 30 or the MK60 Kit etc. Alternatively the PS12 can be 

used if no suitable supply is available, together with the Trans- 
former T461. 
The $450 is supplied fully built, tested and aligned. 
The unit iseasily in stalled using the simple 
instructions supplied. 

STEREO FM TUNER 
Fitted with Phase Lock -loop Decoder. 

AL 
60 

* FET Input Stage * VARI -CAP diode tuning * Switched AFC * Multi turn pre -sets * LED Stereo Indicator 

Typical Specification: 
Sensitivity 3 a volts 
Stereo separation 30db 
Supply required 20-30v 

at 90 Ma max. 

PRE - 
STEREO 

AMPLIFIER PA 100 

25 Watts 
(RMS) 

Max Heat Sink temp. 90C. Frequency response 20Hz. 

r 
A top quality stereo 

pre -amplifier and tone 
control unit. The six 
push -button selector 

switch provides a 
choice of inputs 

together with two 
really effective filters 

for high and low fre- 
quencies, plus tape output. 

MK60 AUDIO KIT: 
Comprising: 2x ALPO'S 1 x SPM80, 1 x BTMBO, 1 x PÁ100, 1 front panel and knobs. 1 Kit of parts to include on /off switch, neon Indicator, stereo headphone sockets plus Instruction booklet. COMPLETE PRICE E27.55 p /us 62p postage. TEAK 00 AUDIO KIT: 
Comprising: Teak veneered cabinet size 162" x 111" x 3f ", other parts include aluminium chassis, heatsink and front panel bracket plus back panel and approp- riate sockets etc. KIT PRICE £920 plus 62p postage. 

Frequency Response + 1dB 
20Hz- 20KHz. 
Sensitivity of inputs: 

1. Tape Input 100mV into 
í00K ohms 

2. Radio Tuner 100mV into 
100K ohms 

3. Magnetic P.U. 3mV into 
50K ohms 

P.U. Input equalises to R1AA 
curve within 1dB from 20Hz to 
20KHzy. Supply 20.35V at 20mA. 
Dimensions -249mm x 30mm x 
35mm. 

£13.50 pap 
asp 

Distortion better than 0.1 at 1kHz. Supply voltage 15- 

50v. Thermal Feedback. Latet Design Improvements. 
, 

TEREO ® 
Load-3,4,5, or 16ohms. Signal noise 

Overall size 63mm. 13mm. 

Especially designed to a strict specification. Only the 

finest components have been used and the latest solid - 

state circuitry incorporated in this powerful little amplifier 

which should satisfy the most 
critical A.F. enthusiast. 

106 

ONLY 3.95 
Stabilised Power Supply Type SPM80 
SPM80 is especially designed to power 2 of the AM 
Amplifiers, up to 15 watts (r,m,s.) per channel simul- 
taneously. With the addition of the Mains Transformer 
BMT80, the unit will provide outputs of up to 1.5A at 35V. 

Size: 63mm, 105mm, 30mm. Incorporating short circuit 
protection. 
INPUT VOLTAGE 33 -40V. A.C. 
OUTPUT VOLTAGE 33V. D.C. Nominal 
OUTPUT CURRENT 10mA -1.5 amps 
OVERLEAD CURRENT 1.7 amps approx. 
DIMENSIONS 

£3.00 
105mm x (13mm x 30mm 

TRANSFORMER BMT80 £2.60 + 62p. postage 

,.,. 
:::>:za: : 

4z: 

COMPLETE 
AUDIO CHASSIS 

7 + 7 WATTS R.M.S. 
The Stereo 30 comprises a complete stereo preampliger, power amplifiers and power supply. This, with only the addition of a transformer or overwind will produce a high quality audio unit suitable for use with a wide range of 
Simple to nstalli,ucapable of 

ceramic 
producing 

stereo 
first 
tuner, 

esults this unit Is supplied with full instructions, black front panel, knobs, mains switch, fuse and fuse holder and universal mounting brackets enabling it to be in- stalled in a record plinth, cabinets of your own construction or the cabinet available. Ideal for the beginner or the advanced constructor who requires Hi. Fl performance with a minimum of installation difficulty (can be installed In 30 mins.). 
rs ,1C TRANSFORMER £2.45 plus 62p p a 

TEAK CASE £3.65 plus 62p p a p. . PAP45p. 
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equipment mono and other modules fór Stereo 

IT'S NEW! 
IT'S POWERFUL MPA 

IT'S THE AL250 30 Enjoy the quality of a magnetic cartridge with your existing 
ceramic equipment using the new BI-Pak M.P.A. 30 which is a 

high quality pre -amplifier enabling magnetic cartridges to be used 

where facilities exist for the use of ceramic cartridges only. 
Used in conjunction are 4 low noise, 
high gain silicon transistors. It is pro- 
vided with a standard DIN input socket 
for ease of connection. Supplied with 
full, easy -to- follow instructions. 

125 watts 
RM.S 

POWER AMPLIFIER 
Specially designed for use in- 
Disco Units, P.A. Systems, high power 
Hi -Fi, Sound reinforcement systems 

The module has a sensitivity of 450mV 
and a frequency response extending 

from 25Hz to 20KHz whilst distortion levels 
are typically below 1 %. The use of 4, 115w 
transistors in the output stage makes the 
unit extremely rugged while damage 
resulting from incorrect or short -circuit 
loads is prevented by a four transistor 
protection circuit. 
The unit is intended for use in many 
applications such as disco units, sound 
reinforcement systems, background music 
players, etc. 

SPECIFICATION: 
Output Power: 125 watt RMS 

Continuous 
Operating voltage: 50-80 
Loads: 4-16 ohms 
Frequency response: 25Hz- 

20kHz Measured at 100 watts 
Sensitivity for 100 watts output 

at 1kHz: 450mV 
Input impedance: 33Kohms 

VAT 
ADD 
122c70 

POSTAGE & 
PACKING 

Postage & Packing add 25p unless other- 
wise shown. Add extra for airmail. Min. £1.00 

AL10-20-30':' 
AUDIO AMPLIFIER 

MODULES 
The AL10, AL20 and AL30 units are similar in their 

appearance and in their general specification. 
However, careful selection of the plastic 
power devices 
output s from 

resulted 
om 3 to10 watts R.M.S. 

The versatility of their design makes them 
ideal for use in record players, tape 

recorders, stereo amplifiers and cassette and 
cartridge tape players in the home. Harmonic 
Distortion Po = 3 watts f = 0`25% Load 

Impedance 8 -16ohm 
Frequency response ± 3dB Po = 2 watts 50Hz -25KHz 
Sensitivity for Rated O /P -Vs = 25v. RL = 80bhm 
- 1KH z 75mV. RRMS. Size:775mm x 63mm u 25mm. 

w / 0 
Al2; 5w EB6Y w a95 R.M.S. M S R.M.S. R.M.S. 

Sakt 

igg 

Total harmonic distortion 
50 watts into 4 ohms: 0.1% 
50 watts into 8 ohms: 0.06% 

S/N ratio: better than 80dBs 
Damping factor, 8 ohms: 65- 
Semiconductor complement:13 

transistors 5 diodes 
Overall size: Heatsink width 

190mm, length 205mm Height 
40mm 

ONLYf 15.95 +8% VAT 

Practical Wireless, June 1976 

PA12 

£6.50 

NEW PA12 Stereo Pre -Amplifier 
completely redesigned for use with 
AL10 20 30 Amplifier Modules. Fea- 
tures include on/off volume. Balance, 
Bass and Treble controls. Complete 
with tape output. 
Frequency Response 20Hz -20KH2 

( -3dB) 
Bass and Treble range±12d8 
Input Impedance 1 meg ohm 
Input Sensitivity 300mV 
Supply requirements 24V. SmA 
Size 152mm x 84mm x 33mm 

RS 12 
Power supply for ÁL10/20/30, PÁ12, 
5450 etc, Input v f or 15 -20v A.C. Oút 12, 
voltage 22 -30v D.C. Output Current 800 mA 
Max. Size 60mm x 43mm x 26mm 

Transformer T538 £2.301f.0;`>> 

2110.0. O BOX 6, WARE, HERTSrçs 
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GREEt1JWEL® 
443 Millbrook Road Southampton 

SOS OHX Tel: (07031 772501 
All mail order and callers (OPEN 9 -6 MON. -SAT.) to this address please 
-callers only to 

e1 9) 
and 38 Lower 

Addis o be Road, Croydon (Tel. 2950) 

PC ETCHING KIT Mk II MULTIMETERS 
Contains lib Ferric Chloride, 100 

sq ins copper clad board, DALO 
Quick Del Etch resist pen, abrasive 
cleaner, 2 miniature drill bits, etching 
dish and instructions. £3.65 

71b BARGAIN PARCELS 
Hundreds of new components -pots, 
resistors, capacitors, switches, PC 
Boards with transistors, diodes and 
zeners, loads of odds and ends. 
Only £325 

TRANSISTOR PACKS 
200 asstd. mainly out of spec. tran- 
sistors, mostly unmarked -NPN PNP 
plastic, TO5 T018 RF AF Small 
signal and TO3 power devices. 
About 75% useable devices. Only 
£1.60. 100 unmarked BC108, untested, 
£210. 10 out of spec. 2N3055 £1. 

COMPONENT PACKS 
400 asstd. carbon resistors £1.50 
250 Hi- Stabs, 1, 2, 5% § -1W £1.40 
100 WIrewounds 2 -15W £2.00 
200 Miniature resistors, 1, 1 and W, 
mostly carbon film £1.10 
200 poly, mica, ceramic caps £1.10 
100 Polyester, 01 -2ßµF £130 
200 miniature electrolytics, but many 
unmarked so only £1.35 
15 Useful switches, micro, toggle, 
rocker and rotary. £2.20. 
35 Crystals, mostly HC11U, at least 
30 diff. begs. 4 -8Mhz £1.80. 
300 cable markers, s;eeving, etc. 30p 
150 Grommets, assorted sizes 50p 

COMPUTER PANELS 
Large quantity always available; 3lb 
asstd. £1.75; 7lbs £3.65; 561b £16. 
Pack with about 500 components inc. 
at least 50 transistors £1.00; Pack 
with 12 High quality panels, Inc. IC's, 
power transistors, multiturn trimpots 
hundreds of small signal transistors, 
resistors, zeners, capacitors, etc. 
Only £275. 
7400 IC pack -20 74 series IC's on 
panels £1.20. 
PE Gas Ignitor Kit, as featured in 
July 75 edition. Still only £3.00. 

FERRIC CHLORIDE 
Anhydrous technical quality in 11b 
double sealed packs. lib 8Sp; 31bs 
£190; 101bs £4.80; 1001bs £3600. 

VEROBOARD 
100sq ins asstd. sizes and pitches, 
about 8 pieces (All 0.1" if requested) 
£1.20. 

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5 %. 10 
of each value 22pF to 1000pF, total 
210 caps. £3.00. 
CR25 carbon film 1 /3rd watt resistors, 
5 %, 10 of each value 10 ohms to IM 
Total 610 resistors £7 50. Electro- 

lytics, wire ended 25V working f0 each 
Of: 1, 2ß, 4.7, 10, 22, 47 and 100mfd. 
70 capacitors for £3.60. 400mW 
zeners 5% 10 each 3V to 30V, 260 
In all. Only £1400. 
C280 Polyester Capa, 10 of each, 
0.01 -0.470 110 caps for £4.50. 

TRANSFORMERS 
All have mains primaries. 6-0-6V 
100mA £1.00; 0 -0 -9V 100mA £1.07; 
12 -0 -12V 50mA 9Sp; 12 -0 -12V 100mA 
£1.98; 24 -0 -24V 500mA £2.05; Multi - 
tapped transformer to give 3, 4, 5, 6, 
8, 9, 10, 12, 15, 18, 20, 24 or 30V, or 
12-0-12, or 15- 0 -15V. IA version 
£3.15; 2A Version £4.45; 30 -0-30V to 
£325; 6 -0 -6V I A £1.95; 12 -0 -12V IA 
£2.15; 25V 1.75A £200. 25V 50mA 
55p; 12V 150mA 93p. Type LGC: 17V 
at 2.4A; 15.7V at 1ß5A and 12V at 
0.5A £2.50. 

ODDS AND ENDS 
975kHz FT171 B Xtal Sap; 20 33k or 1.8k 
1% resistors 25p; Connector blocks, 
12 way 2A or 5A, both 20p; Magnets, 
ceramic 9mm dia. x 10mm long with 
2.8mm hole through the middle. 10 
for 15p; Capacitors: 2000µF 10V vert 
mntg, long leads 12 for £1.00; 100 + 
400rrF 275V 43mm die x 112mm long 
60p: 16000pF 25V 52mm did. x112mm 
long 65p; Telephone inserts, 20U 
balanced armature unit 30p; 250V 2 -,A 
bridge rect 56p; 50V /A 30p; Twin 
Phono Socket 8p; Crystal Mic Insert 
1)" dia 35p. 20m Hook -up Wire, solid 
corel0 x2m lengths, assorted colours 
20p. 

MODEL LT22 
Probably one of the lowest priced 
meters featuring a mirror scale, 
overload protection and 20000 ohms 
per volt sensitivity. A modern styled 
meter with unusually clear scale 
markings. Ranges: DC Volts 0 -0.5- 
2.5 -10 -50 -250 -1000 AC Volts 0- 10.50- 
250 -1000 DC Carrelet 0-50, A -25mA- 
25DmA Resistance 0- 50k- 500k -5M 
(Mid Scale 300- 3k -30k) do's 4 ranges 
-20db to +4248. Size 130 x 90 e 

42mm. £9.00. 

MODEL C7077 
An exceptionally sensitive meter, 
100,000 ohms per volt, that will prove 
its worth in avery short time. It fea- 
tures 4 ohms ranges, measuring al to 
100 megohms and has a mirror scale. 
Ranges: DC Volts 0- 0.5- 5 -25 -50 -250. 
1000. AC Volts 0-10-50- 250 -500 -1000- 
DC Current 0- 104A -2.5mA -25mA- 
500mA. Resistance 0- 10k- 1M -10M- 
100M (Mid Scale 130- 13k- 130k -1 .3M) 
dB's -20 to +62. Size 152 x102 x 44mm 
£15-30. 

VEROBOXES & CASES 
Case type 1410, 205 x 140 x 40mm £2.90 

1411, 205x 140 x 75mm£3.25 
1412, 205 x 140 x 110mm 

£4.20 
Plastic Boxes -Professional quality, 
two tone grey polystyrene boxes with 
threaded inserts for mounting PC 
boards. 
Type 2518, 120 x 65 x 40mm £152; 
2520, 150 x 80 x 50mw £1.75; 2522, 
188 x 110 x 00mm £2.40; Sloping front 
type: 220 x 174 x 100)52mm £420. 

INTERCOM UNIT 
Chassis 230 x 155mm with Celestion 
3 -ohm 110mm speaker, small buzzer, 
3 pole 4 way switch, line matching 
transformer, 10 way terminal block, 
100k pot, etc. £2.00. 

RF UNIT 
A compact tuning unit containing 
2 x CV4063 and 3 x CV4014 with 
screening cans, and a beautifully 
made 5 gang tuning capacitor, twin 
stator type, silver plated, with padders 
on each section. Also numerous 
coils, R's C's, etc. Only £2.50. 

HEAT SINK 
Large finned matt black aluminium 
heat sink 230 x 200 x 35mm with 4 
silicon power transistors, sim, to 
2143716, and 16 1 ohm 5W resistors. 
£300. 

RELAYS 
Miniature plug in types: 1250 ohm 
4c /o 40p; 700 ohm 4c /o 500 PO 3000 
type: 650 ohm 12V, with 5 heavy duty 
c/o contacts (Ex- equip) 75p. 6 1" 
easily removable reeds in 3580 ohm 
coil 50p. Plug in relay, B7G base. 
17mm dia. x 42mm long. 10kn cod, 
1c /o contact 40p. 

SWITCHES 
16A 250V on /off rocker 20p; Push - 
on, push -off DPCO switch 15p; 
10A 250V rocker, DPCO Biased 25p; 
4 pole 3 way rotary switch, 32 mm dia. 
25p; Bank of 20 open construction 
SPCO microswitches, overall length 
225mm, useful as cheap keyboard 
substitute. Only £1.30. 

WIREWOUND POTS 
30k 5W; scan 4W; 10k 3W; 1k 3W; 
50n 3W; 900 3W; 680 3W; 800 9W, 
100k 3W. All 25p each, any 10 £2.00. 

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES 
'All prices quoted include VAT and UK /BFPO postage. Most orders despatched 
on day of receipt. SAE with enquiries or for List please. Send 10p for Multimeter 
catalogue -free on request on orders over £3. Official Orders accepted from 
Schools, etc. Export/Wholesale enquiries welcome. Surplus components 

always wanted. 
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FN13500 Jumbo 0'5" CC Red LED now only £1.02 

ADVANCED CLOCK KIT 
Complete kit including attractive slim case for 6 digit alarm clock with bleep 
alarm, snooze, high brightness driving of Jumbo LED displays, automatic 
intensity control -with optional add -ons of touch switch snooze control 
and crystal control /battery back -up. £26.80 

P.E. CAR CLOCK with Journey Timer 
6 digit clock for use in any car with 12V battery, with an independent journey 
timer incorporated. Bright Jumbo LED display comes on with Ignition - 
automatic intensity control. Complete kit of. all parts needed Including 
case, PCB's and all components. Full instructions. £3950 
Easy to Build E.E. DIGITAL CLOCK (Jan. issue). Kit of all components, 
Including case etc., for this attractive clock with 12mm green display. Full 
instructions. £1S70 
50 Hz Xtal Timebase Kit for clocks (incl. advanced kit above). £628 

CMOS ICS 
RCA MOT 
ONLY 
CD4000 0-17 
CD4001 0.17 
CD4002 017 
CD4006 0.97 
CD4007 0.17 
CD4008 0-79 
CD4009 046 
CD4010 0.46 
CD4011 0.17 
CD4012 0.17 
CD4013 0-46 
CD4014 0.83 
CD4015 0.83 
CD4016 0.46 
CD4017 0-83 
CD4018 0-83 
CD4019 0.46 
CD4020 0.92 
CD4021 0.83 
CD4022 079 
CD4023 0-17 

; CD4024 064 
CD4025 017 
CD4026 1-42 
CD4027 0.46 
CD4028 0-74 

CD4029 094 
CD4030 046 
CD4031 182 
CD4032 0.88 
CD4033 1-14 
CD4034 1-56 
CD4035 0.97 
CD4036 1-82 
CD4037 0.78 
CD4038 0.88 
CD4039 2.86 
CD4040 088 
CD4041 0-69 
CD4042 0.69 
CD4043 083 
CD4044 077 
CD4045 1.15 
CD4046 1-10 
CD4047 074 
CD4048 046 
C04049 0'46 
CD4050 0.46 
CD4051 0-77 
CD4052 0.77 
CD4053 0.77 
CD4054 0.95 
CD4055 1.08 
CD405611 08 
C D4057 20-35 

CD4059 3.64 
CD4060 0.92 
CD4061 16.43 
CD4062 733 
CD4063 090 
CD4066 0.58 
CD4067 2.95 
CD4068 0-18 
CD4069 0.18 
CD4070 0-18 
CD4071 0.18 
CD4072 0.18 
CD4073 0.18 
CD4075 018 
CD4076 1-27 
CD4077 0-18 
CD4078 0.18 
CD4081 0.18 
CD4082 0-18 
CD4005 059 
CD4086 0.59 
CD4089 127 
CD4093 0-66 
CD4094 1.53 
CD4095 0.86 
CD4096 0.86 
CD4097 2.95 
CD4099 1.50 
CD4502 0.98 

CD4510 1.12 
CD4511 1-28 
CD4514 2.56 
CD4515 2.56 
CD4516 1-12 
CD4518 1.03 
CD4520 1-03 
CD4527 1-30 
CD4532 1-16 
CD4555 0-74 
CD4556 0.74 
MC14528 0.86 
MC14534 804 
MC14553 4-07 
MC14566 121 
MCM14552 

8.05 
Clock Chips 
MK50253 S60 
MM5314 4-44 
AY51224 3.66 
AY51202 4-76 
MK50250 S00 
CMOS 
Books 
No VAT or 
PdP 
RCA1075 2.67 
MCMOS 2.77 

Displays 
5LT -01 5.80 
DL704E 0-75 
FND500 1.02 

Display Int. 
Sle75491 0.81 
SN75492 1.02 
CA3130 0.88 

Flat Cable 
20WAY 1M 

1 -00 
10M for 8.50 
IOWAY 1M 

0.80 
1OM fer 480 
IC Socket 
Pins 
100 0-50 
1000 4.00 
3000 1050 

Verocases 
7514104 2.64 
7514110 2.94 
751412K 4.00 
uA78L12WC 

0 60 
ADD VAT at 8% (Higher ate does not apply to any of above). 
150 P S P on orders under £3- Despatch is by 1st Class Post. 
Price list and data sent FREE with an order, or on request (an SAE helps). 
Official orders welcomed (wr tten or phoned)- Univs, Polys, Govt, Cos, etc. 
Export orders : no VAT, add 35e (Europe) £1 (overseas) for Airmail p L P. 
(No Export outside Europe for databooks and transformers). 

SINTEL, 53n Aston Street, Oxford. Tel: 0865 49791 

ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better lob, This helpful guide to success ehontd be 
higher pay? "New Opportuuítiea" shown read by every ambitions eagíneer. 
you how to get them through a low-cost 

Bend for this helpful 44 page FREE boat 
home stud course. There are no books to 

now. could and nobody 
thing 

will you 
y on you. Et could be the beet thing pon 

buy and you can pey- sayou- learn.- ever did. 

®® ®CUT OUT THIS COUPON 1111111111111111111111111 

CHOOSE A BRAND NEW FUTURE HERE! 
Tick or state subject of interest. Post to the address below. 

IBuild -As- You -Learn 
PRACTICAL RADIO 

IAND ELECTRONICS 
(with kit) 

IElectrical 
Engineering 

Electrical Installations I and wiring 
Electrical 

Draughtsmanship 

1 
Electrical 

Mathematics 

1 

1 

1 

1 

Electronic 
Engineering 

Computer Electronics 
Computer 

Programming 
Colour Servicing C TV u B g 
CkG Radio, TV & Elec- 

tronic Mechanics- 
General Radio and 

TV Engineering 
Radio Servicing, 

Maintenance and 
Repairs 

Transistor 
Technology 

CITY AND GUILDS 
Installations and 

Wiring 
CITY AND GUILDS 
Electrical 

Technicians 
CITY AND GUILDS 
Telecommunications 
Radio Amateurs' Exam 

etc. ete. 

To ALDERMASTON COLLEGE Dept. EPW 16, Reading RG7 4PE 

Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate 
London, EC2Y 5EJ Tel: 01- 6282721 

NAME (Block Capitals Please) ........ .. 

ADDRESS 

Other subjects. 

Accredited by C,A.C.C. 

I 

1 
POST CODE - 

1 
Age 

Member of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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ALL PRICES 
INCLUDE 
V.A.T. 

AMPLIFIERS P &P 95p Ins. £1 
Sansui AU2200 £6370 

AU4400 £950 
Pioneer SA5300 £63.00 

RECORD DECKS P &P 85p Ins. 50p 
Garrard SP25 Mk. IV £2300 
Garrard SP25 Mk. IV /G800 £36 -85 

Plinth & Cover 
BSR MP60 £17.00 
Connoisseur BD1 Kit £1656 

BD2 Chassis /SAU2 £4268 
SAU2 Pick -up Arm £17.81 
SCUT Cartridge £7.43 

Pioneer PL12D £5825 
Plinth -cover for Garrard or 

BSR 46.31 

SPEAKERS P &P 45p 
EMI 13" o 8 ", 3, 8 ohm plain £3.75 
6;" 8 ohm, 10 watt £4.OS 
8" x 5" C. Mag. 5 watt 8 

or 15 ohm £2.62 
8" x 5" Dualcone 8 ohm, 

10 watt £4.12 
Elac 61" 8 ohm Dualcone £306 

8" 8 ohm Dualcone £3.37 
Baker Group 2512 ", 8 or 15 ohm £15.00 
Goodmans 8" x 5" 8 ohm £2.12 
Global 8 ohm 5 watt (pair) £9.93 
Richard Allan, 12" 50 watt 

8 or 15 ohm £12.95 
Richard Allan 12" Dualcone £13.95 

itwim Acc 

WHARFEOALE 
SPEAKER' BARGAINS 
P &P 85p Ins. 50p 

Chevin (pair) 
Denton 2 (pair) 
Linton 3 (pair) 
Linton 2 (kits) 

KIT FORM CABINETS 
Teak Veneer P &P 85p Ins. 50p 

12 "x8 "x4; "(8 x5 or 7 x4cutout)£3.34 
12 "x12 "x71" (10 ",8x5,8 ", 6' :" 

and 31") £4.75 
18 "x11 "x7 -1"(8 "x3a "or13 x8) £5.94 
22 "x14 "x Th" (12' x3a "or13x8)£7.18 
TWEETERS & CROSSOVERS 

P &P 25p 
Cone Tweeter 8 or 15 ohm, 

10 watt 
Cone Tweeter 8 ohm, 3 watt 
Horn Tweeter 8 ohm, 20 watt 
Dome Tweeter 8 ohm, 30 watt 
Crossovers CN23 (3 ohm) CN28 

(8 ohm), CN126 (16 ohm) 

PERSONAL CALLERS 
ARE WELCOME! 

all items subject to manufacturers 
increase and availability 

JOSTY 

High Quality 
Construction 
Kits. stocked 
at all branches 
Send for 
catalogue! 

£32.00 
£42.50 
£59.50 
£26.18 

CARTRIDGES & STYL11 
P &P 25p Cart. 

Acos GP91 /2SC or 
3SC (ster. comp) £1.69 
GP93/1 or 95/1 

ster. cryst £2.00 
GP94 /1 or 96/1 

ster. ceram. £2.00 

SC5M ster. ceram. £2.75 £1 20 
Sonotone 

9TAHC or 9TAHC G 
(Diam) £225 £1.20 

3509 ster. ceram. £225 £120 
Audio Tecnica ÁT55 £2.25 - 
Empire 999 REX £4.95 - 
Goldring G850 £3.50 £1.75 

G800 £5.25 £1 -75 
G800H £5.25 £1.75 
G800E £9.06 £3.50 

Shure Carts & Styli 
M44G £6.18 £4.93 
M55E £7.81 £6.18 
M75ED Type 2 £14.68 £10.31 
M75EJ Type 2 £1218 £7.81 

£3.6E MICROPHONES P &P 25p 
£1 -93 CM70 Planet stick metal, switch 
£8.72 crystal £212 
£7.18 DM160 Dynamic omni -dir. ball 

metal £618 
£1.75 Ut/13050K 600 ohm, uni -dir, ball 

metal £7.31 
CONDENSER MIKE 600 ohm, 

uni-dir. £10.62 
Cassette STICIZ MIKE with R 

Control on /off switch (2.5 & 
3.5 mm) J /Ply) £1.56 

Cassette STICK MIKE with R/ 
Control (Philips Type) £1.97 

D.D. 
Stylii 
£1.20 

£1-20 

£120 
GP101 cryst. comp. £1-00 
GP104 ster. ceram. £2,15 £1.20 

BSR X5M or H5X 
cryst. comp. £1.65 £1.20 

SX6M or SX6H 
tryst. ster. £2.25 £1.20 

BATTERY ELIMINATORS 
P &P 25p 

240v input 6, 7.5 or 9 volt output £2.75 
12v d.c. input (specify output 

6, 7.5 or 9 d.c.) at 300mA £4.62 

ALL MERCHANDISE FULLYGUARANTEED, 

CASSETTES P &P 25p 
Low 

Type noise Philips 
C60 37p 59p 
C90 48p 81p 
C120 59p £1.18 

Memor- 
ex 

81p 
£1-18 
£1-67 

CASSETTE CASES £0.13 
Cassette Head Cleaner £0.48 
BIB Stereo Test Cassette £2.32 
AMPEX Head Cleaner Demag £1-99 

TAPES P &P 25p 
Stnd. LP DP Cases 

5" 59p 70p £1.08 32p 
51" 70p 92p ', 38p 
7" 92p £1.19 £1.99 43p 

SINCLAIR PROJECT 80 
Stereo Pre -amp - 

Active Filter Unit 
Z40 15 watt Amp. 
Z60 25 watt Amp. 
P25 Power Supply for 240 
P26 Power Supply for 240 
P28 Power Supply for 260 
FM Tuner 
016 Speaker 
IC20 stereo amp. kit 
PZ20 Power kit 

P&P 25p 
£1618 

£9.95 
£748 
£9-06 
£681 

£1656 
£1031 
£1618 
E9-31 
£937 
£6-56 

Send 25p for complete catalogue. 

PLEASE BRING THIS ADVERTISE- 
MENT TO OBTAIN THE BENEFIT 

OF THESE SPECIAL PRICES 

EWMART ELECTRONICS 

Mail Order Dept 
Belmont St, Monton, 
Eccles, Manchester, 
Tel: 061-789 5268 

P W6 Manchester 
30 -32 Shudehill: tel 061.832 7710 
Leeds 
4 New Market St tel 0532 42708 - 

Lverpool 
75 Whitechapel tel 051.236 0738 

The good old days are 
here again 

BUILD YOUR OWN DIGITAL ORGAN 
OR TOUCH SENSITIVE PIANO 

SEND S.A.E. FOR FREE LEAFLETS 

HOME BREW BEERS 
Remember when beer was to cheap? 

Well, it still isi Geordie home brew beer kits 
capture the essence of real ale at prices more 

common to the thirties than the seventies. 
Brew your own Mild, Bitter, Lager, Stout - so easily, and so cheaply. 
Try Sarah Oliver's Bitter too. 40 satisfying pints for 68p - ideal for 

parties, as well as private enjoyment. 

From most chemists, large Woolworth branches, 
Westons, Health /Romebrew shops or direct - 

VIKING BREWS LIMITED, 28/29 CLIVE STREET. 
NORTH SHIELDS, TYNE Fr WEAR 

Practical Wireless, June 1976 

* COMPONENTS ON SPECIAL OFFER! 4- Octave 
keyboard C -C £15.50. 5- Octave keyboard C -C and, F -F 
£20.00. Top octave tone generator complete with transpose 
control, GÚ500 £12-95. Top octave tone generator and 
divider unit complete with transpose control, GD500£35.00. 
Construction manual for portable organ using discrete 
components £2.25. Catalogue 60p. Prices include VAT 

ELVI NS ELECTRONIC MUSICAL INSTRUMENTS 
Organ Centre: 12, Brett Rd., Hackney, London, ES 1JP. 01 -986 8455 

NEW ELECTRONIC COMPONENT SHOP AT DALSTON JUNCTION 
40/42a, Dalston Lane, Hackney, London, ES 2AZ, 01.249 5624. 
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Texan Amplifier 
as featured by 

PRACTICAL WIRELESS 
SOLE U.K. DISTRIBUTORS - HENRY'S 

dalií/aftwelermi 
£32 KIT PRICE INC. var+ £1.00 p&p 

Built and tested £42.00 inc. VAT +El.00 p &p. 

Build the Texan stereo amplifier, thewyor cavrbe 
doubly proud! Fora start, you'll own a superb home 
entertainment unit. And have had all the pleasure of 
doing it yourself, with the Henry's kit. 
Look at the Texan specification 
Incorporating fully integrated stereo preamp and power amp, 
with 6 IC's, 10 transistors, 6 rectifiers and zener diodes. Plus 
stabilisied, protected circuitry, glass fib pcb; Gardeners 
low -field low -line mains transformer; all facilities and 
controls. Slim design, chassis 141." x 6" x 2" overall. 20 watts 
per channel R M S, less than 0.1% distortion at 1 kHz. 

TEXAN FM En 
TUNER KIT .50 

inc. VAT+ 50p p &p 

Built and tested £28.50 inc. VAT 
+50p p &p. 

Build the matching Texan stereo tuner I 

Features advanced varicap tuning. Phase 
lock loop decoder. Professionally 
designed circuit. Everything you need is 
in the kit From the glass fibre pcb to the 
cabinet itself. Excellent spec: 2.5 uV 
aerial sensitivity. 500 mV output 
(adjustable). Tuning range 87 -102 
M Ha. Mains powered. 
THE NATURAL FOLLOW -ON 

* Can be 
huilt Stage 
by stage 
Ask for 
leaflet 5. * Everything 
necessary 
supplied. 
Full after 
sales 
service and 
guarantees.... 

VIDEO 

For this latest edition, we have 
made hundreds of changes and 
additions. Features now Include: 

* over 5000 items - * over 200 pages 
many new * easy-to-use, complete 

* free 50p .voucher inside alphabetical index 
very easy * section Index * virtually everything * everything at 

needed by amateurs competitive prises 
and professionals 

FREE to Educational Establishments when +20g 
ordered on official headed notepaper cari. /pack. 

!/1/Rÿ5 
RAD /O 

All mail to: Henry's Radio 
303 Edgware Rd.London W2 

LONDON W2: 404/6 Edgware Road. Tel: 01 -402 8381 
LONDON W1: 231 Tottenham Ct Rd.raié;ñoo,1 Tel. 01 -636 6681 
NOTTINGHAM: 94/96 Upper Parliament St. Tel. (0602) 40403 
READING, BERKS: 130/131 Friar Street. Tel-10734)583230 
HARROW: 190/4 Station Road. Tel: 01 -863 7788 
CROYDON: 110 North End. Tel: 01 -681 3310 
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Please Note: 
AMA ORDER 
CUSTOMERS 
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O 

y lIL 
CREDIT ANY VAT OVERPAYMENTS 

AIRCRAFT H.F. Rx type R4187 & Control box 
these are a crystal controlled Rx intended for 
remote control & will provide up to 24 channels in 
the range 2.8 to 18Mc /s the Rx is a dual conversion 
type with I.Fs of 2.15Mc /s & 100Kc. as 2 RF stages, 
RT & C.W. filters, BFO, N.L. 0/P stage etc uses 16 
B7g valves, normal power I/P 24 & 19 v DC or 200v 
ht & 1gv uses Hc6 /u crystals not supplied, with C /Bx 
& manual £16.20. TAPE DECKS & AMPS 
standard BSR type TD.2 tape deck with transistor 
amps, erase osc & mixer o/p circs, spool type deck 
speed 3a44" these units are complete except for 
power unit req 24v DC smoothed & mains. These 
are a two chan unit the O /Ps from both tracks being 
combined in a mixer stage & provide o/p for phones, 
the deck & circ boards are mounted on a plywood 
base .size 23 x 14" units are in clean conds with 
circs but not tested £9.50, also similar unit but 
valve circs reqs ext 250v & 6.3v on plinth size 17 x 13" 
£6.50. MAINS TRANS all C core types 240v new 
L.T. type 13.4v 3a, 10v 3a & 6.3v 2a £350. H.T. types 
330 -0 -330 at 85Ma. 6.8 3a & 6.3 1 5a £4. 600 -0 -600 
250Ma. 290 -0 -290 66Ma & 80 -0 -80 60Ma twit £5.50. 
POWER UNIT sub ass 240v I/P o/p 18v DC 
smoothed at 500Ma £2.50. MOTOR 240v ex tape 
deck with clutch & friction drive £1.30. CRYSTAL 
FILTERS all 10.7Mc /s size 38 x 16 x 18mm 30Kc 
b.w. £1.30. 15 & 12Kc b.w. £1.60 all new. SIGNAL 
GENERATORS for 115v 50c /s 100Kc to 120Mc /s in 
10 bands, int mod & xtal check with leads circ inst 
book in case good cond not tested £16. TWO 
CHAN AMPS circ board 6 x 5" with transis amps 
ex tape rec. suitable rec or playback amps with o/p 
stage for phones with circ £1. INDICATOR UNIT 
with CRT 3BP1 3" green trace, 34x octal valves, 
100Kc crystal unit, as 4 chan Rx tunes 1.8 to 2Mc /s 
with RF & 2 IF stages complete in neat case size 
20 x 12 x 8" with circ, I/P 115v 400c /s £13.50. 
CRYSTAL OVENS with 12 type Hc6 /u holders 
can be removed £1.20. JOY STICK control units 
operate 4 micro swts fully enclosed complete may 
need attention £2. STRIPPER UNIT application 
not known contains DC motor 28v rated H.P. at 
8800 RPM with control relay & heavy gears £8.50. 
CONTROL BOX for use with aircraft nav Rx as 
provision for 24 type Hc6 /u crystals two per chan 
gives two 0 /ps in 30 /40Mc /s range with circ & 
crystal data £2.20, CABINETS bench mounting 
type overhaul size 41" long 27" high 15" deep with 
sloping front, removable panels Ali construction 
store soiled otherwise okay £15.20. CABLE 24 
core ea core screened & colour coded approx 
5 /8th OD new 5 meters for £1.50. 

Above prices inc carr /postage & V.A.T. 
goods are ex equip unless stated new, 
SAE for list or enquiry. Shop open Tues 
to Sat. 

A. H. SUPPLIES 
122, HANDSWORTH RD., SHEFFIELD 
S9 4AE Ph. 444278 (0742) 

Practical Wireless, June 1976 
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PRE -PJAK 
Bargains in Semi - Conductors, components, modules & equipment. 

B-P-P Packs 

Originated In 1959 by managing director Bernard 
Davis, his were the first semi -conductor and com- 
ponent packs to be marketed in this country, and 
Indeed, the company's name grew out of 'British 
Industrial Pre -Packed Components ". Today, Bi-Pre- 
Pak continues to occupy a position of pre -eminence in 
the supply of packs as well as a vastly extended range 
of products detailed in our latest 24 page A.4 size free 
catalogue. Send 10p stamped large addressed envelope 
for your copy by return. 
ITS ALL IN OUR FREE CATALOGUE 

Component Packs 
CPI 

CP2 

CP3 

CP4 

CP5 

CP6 

CP8 

CP9 

CP10 

CP11 

CP12 

150 Capacitors, mixed bag of paper, silver mica, 
electrolytics, etc. Approx. quantity, counted 
by weight. 60p 

200 Resistors, mixed bag of different types, 
values, wattages, etc. Approx. quantity. 
counted by weight. 60p 

40 Wirewound resistors, mixed types, values 
and wattages. 60p* 

12 Potentiometers, pre -sets, w /wound, carbon, 
etc. Mixed types and values. 60p 

5 Earphones, single low impedance for 
transistor radios, cassettes etc. Less plugs, 
for suitable plugs see PAKs CP9 and 
CP10. Epp 

50 TO -5 mounting pads, fits between tran- 
sistor and board, for that pro. finish. Epp 

500 Cable clips for G.P.O. }" die. cable. Nylon 
with hardened steel pin (probably tungsten) 
per sealed box of 500. Epp* 

5 3.5mm plugs, miniature jack, to fit ear- 
phones in PAK CP5. 60p* 

5 2.5mm sub miniature jack plugs, to fit ear- 
phones in PAK CP5. 60p* 

6 Screwdrivers, 1 x mains neon tester, 5 x 
grub screwdrivers. Epp* 

10 Reed relay inserts, 1" long r dia. These 
will operate from an external magnet or 
coil. For magnets see PAK CP13. 60p* 

CP13 10 Magnets of various sizes for operating 
reed switches in PAK CP12. Ideal for 
burglar alarms on doors and windows 
etc. 60p* 

CP14 40 Potentiometers, presets, wirewounds, 
carbons, dual gangs, with and without 
switches etc. Mixed values and wattages 

£1.20 
:P15 ,12 Standard crocodile clips, screw fixing 

good quality. 60p* 
CP16 5 P.C. boards each containing a BF180 UHF 

amplifier transistor. A good basis for build- 
ing a T.V. aerial pre -amp as various parts 
inc. Epp 

CP17 25 Electrolytic Capacitors, various values and 
voltages, many useful types, from T.V. to 
transistor radio & Ht -FI 60p 

CP18 1 Light activated SCR.50 volts 1.6 amps type 
LOF. Ready mounted on PC board with 
gate resistor and leads fitted. Full data and 
circuit diagrams for 14 projects, includes: 
slave photo flash unit, burglar alarm etc. 

CP18 3 Micro switches 1 pole change over, stand- 
ard model 1;" x =* ". 609* 

Semi- Conductors 
TESTED AND GUARANTEED 

TP4 3 SN7490 integrated circuits, 14 pin dual in 
line TTL type. Decade counter. Get one 
FREE these are 60p each in singles. £1 ß0p* 

ALL THE FOLLOWING ARE AT 60p EACH PACK 
TP9* 5 SN7400 integrated circuits, 14 pin dual in 

line TTL type. Quad 2 -input NAND gate. 
Get one FREE, these are 15pfeach. 

TP10 2 Light dependant resistors. 400 ohms light, 
1 megohm dark. }" dia. 

TP11 10 Transistors XB102 and XB112 equivalent to 
AC126, AC156, 0081/2, 0072 etc. 

TP12* 4 BY127 Silicon rectifiers 1000 piv 1 amp. 
Plastic T.V. rectifier. 

TP13* 5 OCP71 Light sensitive transistors. 
TP14 20 0071 germanium PNP audio pm amp tran- 

sistor, black glass type. 
TP15 20 0081 germanium PNP audio output tran- 

sistor, white glass type. 
TP16 20 0C200/1/2/3 transistors, PNP silicon TO -5, 

unmarked. 
TP17 20 1 watt zener diodes, mixed voltages, 6.8 

to 43 volts. 
TP18 20 2N3707/8/9/10 transistors, NPN silicon 

plastic, unmarked. 
TP19 100 Diodes, mixture of germanium, gold bon- 

ded, silicon, etc., a useful selection of 
many types, marked and unmarked. 

TP20 10 Mallard 0C45 transistors, 1.F. amp. PNP 
um. 

TP23 20 BFY50 /ií12, 2N696/7, 2N1613, etc. NPN 
silicon 10 -5 uncoded. COMPLEMENTARY 
TO PAK TP24. 

TP24 20 BFY64, 2N2904/5, etc:, PNP silicon TO -5 
uncoded COMPLEMENTARY to PAK TP23. 

20 NPN silicon planar transistors, TO-18 
similar to BC108 etc. uncoded. 

20 PNP silicon planar transistors. TO -18 
similar to BCl78 etc. uncoded. 

UNTESTED PACKS-60p EACH 
Specially for keen bargain hunters 
UT1 50 PNP germanium transistors, AF and RF. 

Very good yield. 
UT2 150 Germanium diodes, miniature glass type. 
UT5 40 Zener diodes, 250 mW OAZ240 range, 

TP30 

TP31 

average 50% good, 
UTe 25 Zener diodes, 1-1# watt top hat type, mixed 

voltages. 
UT9 40 NPN silicon planar transistors, of the 

2N3707 -11 range, low noise amp. 
UTIO 15 Power transistors, PNP germanium and MONEY SAYERS FOR MOTORISTS 

NPN silicon, mostly TO -3 but some plastic 
and some marked. 

UT13 15 Integrated circuits, experimenters pak, 
dual in line, TO -5, TTL, DTL, marked and 
unmarked, some definitely good but old 
types. 

FOR FULL RANGES -SEE CATALOGUE 
BRIDGE RECTIFIERS Plastic encapsulated 

P.I.V.. 50v 100v 400v 
1 amp 25p* Up* 45p* 
2 
4 

amp 
p* p* {Óp* 4 amp 45 p* SO p* p* 

6 amp 50p* 80p* 90p* 
BY164 equiv. SKB2/02 400v 1.5 amp. 45p* 

POWER TRANSISTORS 
Yee Watts 1e Amps Price 

40P1 15 20 3 20p *. 
40N2 40 40 4 30p* 
40e2 40 40 4 30p* 
90N1 15 45 4 25p* 
90P1 15 45 4 Up* 
90N2 40 90 8 359e 

Many other types available from 3 to 115 watttsp* 
INTEGRATED CIRCUITS 
MM5314 Dual in line clock chip £3* 
LMS380/SL60745 Dual in line 2w. audio amp. with 
data, etc. 75p 
Dual in line I.C. sockets 8 pin 149; 14 pin 15p *; 16 pin 
16p* / 

Sundry 
SIGNAL GENERATOR 
For MW and IF Covers 550 KHz to 1.6 MHz for MW 
and 400 to 550KHz for IF. Fully portable. 

POCKET SIGNAL INJECTOR 
(No 40p) 25* 

Fountain -pen type. Invaluable for finding faults £2.00* 
EX- G.P.O. 5" SIDECUTTERS 
Not new, but in perfect order, per pair 
EX-G.P.O. 6" LONG NOSE PLIERS 
Not new, but in perfect order, per pair 
MAINS TRANSFORMERS 
MT6 6v 0 6v 100mA 
MT12 12v 012v 50mA 
SST9 /1 9v lamp 
SST12/1 12v lamp 
SST18 /1 18v lamp 
SST25/2 25v tamp 
SST30 /2 30e tamp 
SST35 /4 35v 4amp 
PC EDGE CONNECTORS 
Type Sizes Pitch 
SSEC 6 way 1 -156" 32p 
SSEC 10 ,. 1 " 158" SOp 
SSEC 12 2" -156" 60p 
SSEC 16 2/" -156" 759 
SSEC 18 3" 156" $5p 
SSEC22 31" -156" 110 
BOOKS 
All free of V.A.T. We carry very large stocks of technical 
books by Saban/ & Bernard Publishers, by Newnes and 
Butterworth as well as reference books from the Common 
Market In English /German /ltalian. All detailed in our 
catalogue. 

£t-22* 
£1.225 
£t-67* 
£2.05* 
£2.50* 
£3 00* 
£4.25* 
£5.50* 

sip* 

64p* 

FETE 
2N3919 18p 
2N4416 20p 

MOS F.E,Ts 
3N141 /MEM616 50p 

UNI- JUNCTION 
TRANSISTORS 
2N2160 65p0 
2N2646 48p* 
TIS43 31p* 

PUTs 
2N26027 50p 

LEDs 
TIL2O9 -Red 1$p* 
TIL211 -Green 33p* 
Also Power Diodes, 
Thyristors, Triacs, Diac 
Zener Diodes, Opto- 
Electronics, etc. 

VAT NOW 12}% EXCEPT 
ITEMS MARKED * AT 
It %. 

B1-PRE-PAIC LTD 
222 224 WEST ROAD,WESTCLIFF -ON -SEA, ESSEX SSO 9DF. 

TELEPHONE: SOOTHERS) l0702)46344. 
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

Practical Wireless, June 1976 

Our new "Super Spark" Capacity Discharge tonitios 
unit is instantly adaptable for pos. or neg. earth; 
can be switched back to conventional ignition instantly 
and incorporates anti -burglar Immobilising switching. 
Rev. limiting adjustment. In totally enclosed strong 
metal (P/o-500 (p /p -50 
KIT -17.95* READY BUILT 110.50* 
4f A VERY GOOD INVESTMENT 
INDEED" says Practical. Wireless, May issue, 
reviewing this unit "It worked first time. Is it a good 
buy? It certainly ist" 

B -P -P SECURITY CHECK POINT 
Write your own name and address MAKE SURE YOU GET OUR 
clearly in block capital letters. NAME AND ADDRESS RIGHT 
Check that your order is correct for WHEN ORDERING 
description, quantity and price. wish (cheque, money or postal order) 

with your order, please. 
Don't forget V.A.T. at 25% of total Mention this journal when ordering if 
value of order unless otherwise stated. you don't want to cut out the coupon. 

TERMS OF BUSINESS: 
VAT at 12 }% must be added to total value of order, except for items marked* 
or (8 %), when VAT is to be added at 8 %. No VAT on overseas orders. POST S 
PACKING Add 30p for UK orders except where shown otherwise. Minimum mall 
order acceptable -£1. Overseas orders, add £f for postage. Any difference will 
be credited or charged. PRICES Subject to alteration without notice. AVAIL- 
ABILITY All items available at time of going to press when every effort Is made 
to ensure correctness of Information. 
V.A.T. charged at rates effective at time of despatch of goods. IF-- e---- MINN ®sE' 

To SI- PRE -PAK, 224 -226 WEST RD., WESTCLIFF -ON -SEA, ESSEX 

Please send 

for which I enclose inc. V.A.T. 

1 
1 

Name 

Address 

PW'6A _Sjltlt®®®®t® 
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TRANSFORMERS 
ALL EX- STOCK -SAME DAY DESPATCH 

MAINS 
ISOLATING 
PRI. 120/240V 
SEC. 120/240 
CENTRE TAP WITH 
SCREEN 
Ref. VA 

( 07* 
(Watts) 

07* 3.97 
49 60 584 
50 100 6.67 
51 200 10.43 
52 250 12.67 
53 350 14.99 
54 500 17.21 
55 750 23-697 
56 1000 33.01t 
57 1500 37.681 
58 2000 42.031 
59 3000 66.401 

*115V or 240V Sec. 
only. 

30 VOLT RANGE 
Prim. 200 -240V 
Sec. 0- 12- 15- 20- 24-30V 
Ref. Amps £ 
112 0.5 2 -58 
79 I.0 3-38 

3 2.0 4.85 
20 3.0 599 
21 4.0 6-92 
51 5.0 8.32 

117 6-0 9.33 
88 8.0 12-38 
89 10.0 12.71 

60 VOLT RANGE 
Prim. 200 -240V 
Sec. 0.24- 30- 40- 48 -60V 
Ref Amps E 
24 0.5 3-46 
26 1.0 475 
27 2-0 6.67 
25 3.0 9.58 
23 4.0 11.45 
40 5.0 12-41 
20 6-0 14.56 
21 8-0 17.01[ 
22 10.0 20.957 
89 12.0 21.871 

12 and or 24 Volt 
PRIMARY 240 -250 VOLTS 
Ref. Amps 

12v 24v E 
III 0-5 0"25 1.97 
213 1.0 0.5 2.64 

71 2 I 2.80 
68 
8 

3 

2 3.98 
85 5 - 4.91 
70 6 3 5.56 

108 8 4 6-41 
72 10 5 6-86 

116 12 6 7-42 
17 16 8 9.13 

115 20 10 13.52 
187 30 15 16-86 
226 60 30 19.O8t 

NO HIDDEN EXTRAS- Prices include VAT and P & P. EXCEPT t WHERE 
CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE -ERS. 
Wide range of Audio accessories & semiconductors. 

CALLERS WELCOME (MON. -FRI.) 
OR SEND FOR LISTS. 

50 VOLT RANGE 
Prim. 200 -240V 
Sec. 0- 19- 25- 33- 40 -50V 
Ref. 
No. Amps f 
102 0.5 3.46 
103 I.0 4.61 
104 2.0 6.26 
105 3.0 - 7.63 
106 4.0 9.83- 
107 6.0 15.08 
118 8.0 16.46 
119 10.0 19-17t 

SWITCHES 
SPST TOGGLE 3 FOR £1-06 
DPDT TOGGLE 3 FOR 61.30 
DPDT SLIDE 6 FOR f1 -06 
ANTEXSOLDERINGIRONS 
15W 63.17 18W E2 -92 25W 
£2.71 SOLDERING IRON KIT 
64.17 STAND FOR ABOVE 
Li 49 
MAGNETIC TO CERAMIC 
CARTRIDGE CONVERTOR 
OPERATING VOLTAGE 20 -45V 
ONLY £3.51. 

SCREENED MINIATURES 
Ref mA Volts £ 
238 200 3 -0 -3 1.98 
212 IA, IA 0 -6, 0 -6 2.71 

13 100 9 -0 -9 1.96 
HIGH VOLTAGE 235 330, 330 0 -9, 0 -9 2-04 
Mains Isolating 207 500, 500 0 -8 -9, 0 -8 -9 2.73 
Prim. 200/220 or 400/440 208 IA, IA 0 -8 -9, 0 -8 -9 3.94 
Sec. 100/120 or 200/240 236 200, 200 0-15,0-15 1.95 

214 300, 300 0-20, 0-20 2.82 
VA Ref. f 221 700 (DC) 20-12-0-12-20 4-28 

60 243 5.77 206 IA, IA 0-15-20,0-15-20 4-70 
350 247 13.33 203 500,500 0-15-27,0-15-27 4.18 

1000 250 28-411 204 IA, IA 0-15-27,0-15-27 5.14 
2000 252 47-651 5112 500 12, 15,20,24, 30 2.68 
AUTO TRANSFORMERS 
Ref VA Auto Taps 

113 ( 20 
is 

O -115- 210 -240 2£44 
64 75 4-07 

4 150 0 -115. 200 -220 -240 5-45 
66 300 7-51 
67 500 
84 1000 
93 1500 
95 2000 
73 3000 

BRIDGE RECTIFIERS 
50V 2A 0-60 

100V 2A 0.66 
100V 6A 1.03 
200V IA 0.60 
200V 2A 0-72 
400V 2A 0.78 

17.25 400V 4A 0.97 
20-54? 600V 2A 0.85 
27.441 4000V 2A 0.97 
39-467 500V IOA(PM 7A6) 2.71 

CASED AUTO TRANSFORMERS 
240V mains lead input & USA 2 pin 
outlets. 

20VA E433 Ref 113W 
150VA £7.80 Ref 4W 
500VA £1337 Ref 67W 

1000VA 619-86f Ref 84W 
2000VA £31 0011 Ref 95W 
ON SITE TOOL ISOLATORS 

240 to 110V 500VA to 2KVA 
(to 853535) Send for details 

COMPONENT PAKS 
200 Mixed value resistors (count by weight) 
150 Mixed value capacitors (count by weight) 
30 Mixed value precision resistors 7w 2% 
15 Assorted pots & pre -sets 
10 Reed switches 
3 Micro Switches 

20 Assorted tag strips & panels 
ALL AT 95p PER PACK. 

HIGH QUALITY MODULES 
3 Watt RMS AMPLIFIER £3.06 
5 Watt RMS AMPLIFIER £3.50 

10 Watt RMS AMPLIFIER £3.86 
25 Watt RMS AMPLIFIER £513 
125W RMS AMPLIFIER 617.41 
PRE -AMP for 3 -5 -10W 68.30 
PRE -AMP for 3 -5 -25W - £17.05 
POWER SUPPLIES 3 -5 -10W El 68 
POWER SUPPLIES 25W £3.93 
TRANSFORMER 3W £2.42 
TRANSFORMER 5 -10W 63.08 
TRANSFORMER 25W £3.95 

BSR MINI -DECK 
4 Speed Auto Changer £8.28 
BSR PI28R 
Single and Auto (Chassis) E21 -38 
Garrard SP25 (Chassis) £2258 

NEW STEREO 30 
Complete Stereo Chassis. inc.: 
7 +7w RMS, Amp, Pre -amp, 
Power Supply, Front Panel, 
Knobs (only needs Mains Trans.). 
Stereo 30 619.94. Mains Trans 
63.42. Teak veneered cab. 64.87. 

TEST METERS 
AVO 8 MKS 661-54 
AVO 72 - 624.24 
AVO TT 169 624.54 
AVO Cases and AVO 
Accessories. 

POWER UNIT , 

CC12 -05 Output Switched 3- 4.5- 6- 7 -S -9- 12V 
at 500mA. £4.92. 

AUDIO KIT 25W 
2 +25W Amplifiers 

I +Pre -Amp 
I +Power supply 
I +Transformer 
1 +Front Panel 
I +Kit of parts to include on 
off switch, neon Md. Stereo 
headphone socket. Plus In- 
structions book £35.53. 

CARTRIDGES 
Magnetic Sonotone 100 £5-85 
Ceramic E.E.I.CS 2000 £2.95 

TEAK AUDIO KIT 25W 
Teak veneered cabinet 
16;: +11;: +3;:, aluminium 
chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. 612.16 

STEREO FM TUNER 
4 Pre -selected stations supply 20 -35V. 90mA Max. 62520 

Barrie Electronics Ltd. 
3, THE MINORIES, LONDON EC3N 1BJ 

TELEPHONE: 01 -488 3316/7/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST 

A few interesting (and not so interesting) things 
you could find with a Heathkit Metal Locator. 

With a Heathkit Metal Locator in your hand you can 
find buried metal objects as small as a halfpenny. 0 

And, unlike many other locators,the Heathkit uses a 

special 'induction balance' search system, which means 
you hear no tone at all until a metal object enters the 
locator's search field. 

But, once a metal object is located you'll hear a signal 
through the loudspeaker (or optional headphones) which 
increases in volume the closer you get. 

Two models are available: the GD -348 Deluxe Locator 
and the GD -48 Economy Locator. 

Both models have a front -panel meter to pinpoint 
your find.And the Deluxe model even allows you to 
differentiate between ferrous and non -ferrous metals. 

And of course, being Heathkits,they couldn't 
be easier to build.The kits come absolutely 
complete-with a comprehensive instruction 
manual that takes you step by step through 
the assembly. 

112 

You'll find them both in the latest Heathkit catalogue. 
Justsend us lOp for postage and we'll send you your copy. 

Besides the metal locators, you'll find a lot of other 
interesting things in it. 

Heath (Gloucester) Ltd., Bristol Road, Gloucester, 
GL2 6EE.Tel:(0452) 29451. Showrooms in Gloucester and 
Tottenham Court Road, London. HEATHKIT 

rTo: Heath (Gloucester) Ltd., Dept. PW -66, 
Bristol Road, Gloucester,GL2 6EE. 
Please send me a Heathkit catalogue. 
I enclose 10p for postage. 

Name 

Address 

Postcode 

MEATH 

Schlumberger 
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15 -240 Watts! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 812 

HY50 
25 Watts 
into 812 

HY I 20 
60 Watts 
into 812 

HY200 
120 Watts 
into 812 

HY400 
240 Watts 
into 412 

POWER 
SUPPLIES 

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 
either 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- 
tion and mounting a P.C. connector is supplied with each pre -amplifier. 
FEATURES: Complete pre -amplifier in single pack -Multi -function equalization -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 Pick -up 30mV; Tuner 100mV: Microphone 10mV: 
Auxiliary 3- 100mV: input impedance 4.7k12 at 1kHz. 
OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz; Bass ± at 100Hz. 
DISTORTION. 0.1% at 1kHz. Signal /Noise Ratio 68dB. 
OVERLOAD. 38d13 on Magnetic Pick -up. SUPPLY VOLTAGE ± 16 -50V. 
Price £4.75 + £1 19 VAT P &P free. - 

The HY30 is an exciting New kit from I.L.P. It features a virtually indestructible I.C. with short 
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6 

capacitors, 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 available. 
FEATURES: Complete Kit -Low Distortion- Short, Open and Thermal Protection -Easy to 
Build. 
APPLICATIONS: Updating audio equipment- Guitar practice amplifier -Test amplifier - 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. into 812; DISTORTION 0.1°% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz -16kHz -3dB. 
SUPPLY VOLTAGE ± 18V. 
Price £4.75 + £1.19 VAT P &P free. 

The HY50 leads I,L.P.'s total integration approach to power amplifier design. The amplifier 
features an integral heatsink together with the simplicity of no external components. During the 
past three years the amplifier has been refined to the extent that it must be one of the most 
reliable and robust High Fidelity modules in the World. 
FEATURES: Low Distortion -Integral Heatsink -Only five connections -7 amp output tran- 
sistors-No external components 
APPLICATIONS: Medium Power Hi -Fi systems -Low power disco -Guitar amplifier 
SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 812 LOAD IMPEDANCE 4 -1652 DISTORTION 0.04% at 25W 
at 1 kHz - 

SIGNAL /NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz- 45kHz -3dB. 
SUPPLY VOLTAGE ±25V SIZE 105 50 25mm 
Price £8.20 +£1.55 VAT P &P free. - 

The HYI20 is the baby of I.L.P.'s new high power range. Designed to meet the most exacting 
requirements including load line and thermal protection this amplifier sets a new standard in 
modular design. 
FEATURES: Very low distortion -Integral heatsink -Load line protection -Thermal protection 
-Five connections -No external components 
APPLICATIONS: Hi -Fi -High quality disco -Public address -Monitor amplifier- Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into 812 LOAD IMPEDANCE 4 -160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL /NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
±35V 
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 -Fi performance. 

FEATURES: Thermal shutdown -Very low distortion -Load line protection -Integral heatsink 
-No external components 
APPLICATIONS: Hi -Fi- Disco -Monitor -Power slave -Industrial -Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS into 812 LOAD IMPEDANCE 4 -1612 DISTORTION 0.05% at 
100W at 1kHz. 
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 I.L.P.'s "Big Daddy" of the range producing 240W into 40 I It has been designed 
for high power disco address applications. If the amplifier 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 nrotechon-No extcrnal 
components. 
APPLICATIONS: Public address -Disco -Power slave -Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS into 412 LOAD IMPEDANCE 4 -1652 DISTORTION 0.1% at 
240W atlkHz - 

SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz -45kHz -3dB SUPPLY VOLTAGE 
f45V 
INPUT SENSITIVITY 5000W SIZE 114 x 100 x 85mm 

Price £29.25 +E2.34 VAT P &P free. 

PSU36 suitable for two HY30's £4.75 plus E1.19 VAT. P/P free. 
PSU50 suitable for two HY50's £6.20 plus £1.55 VAT. P/P free 
PSU70 suitable for two HY120's £12.50 plus £1.00 VAT. P/P free. 
PSU90 suitable for one HYp0 £11.50 plus £0.92 VAT. P/P free. 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

I.L.P. Electronics Ltd. 

Crossland House 
Nackington, Canterbury 
Kent CT4 7AD 
Tel. (0227) 63218 

Available 
June '76 

Please Supply 
Total Purchase Price 
I Enclose Cheque Postal Orders Money Order 

Please debit my Access account Barclaycard account 
Account number 
Name and Address 

Signature 
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CRESCENT RADIO LTD. 
I1 -15 & 17 MAYES ROAD, LONDON N22 611 

(also) 13 SOUTH MALL, EDMONTON, N.9 

MAIL ORDER DEPT. 
I ST. MICHAELS TERRACE, WOOD GREEN, 

LONDON N22 4SJ Phone 888 -4474 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require a 
38mm hole for mounting. 
ME6 =0 to 50 micro amp Full Seale 
ME7 =0 to 100 micro amp Full Scale 
0E8 =0 to 500 micro amp Full Seals 
51E9 =0 to 1 m/a Full Scale 
51E10 =0 to 5 m/a Full Scale 
11E11 =0 to 10 m/a Full Scale 
ME12 =0 to 50 m/a Full Scale 
0E13 =0 to 100 m/a Full Seal, 
ME14 =0 to 500 m/a Full Scale 
50E15 =0 to 1 amp Full Seale 
ME16 =0 to 50 volts 
ME17 =0 to 300 volts 

A.C. Full Scale 
ME18 = "S" Meter 
ME19 -"VU" Meter 

OUR l'lllt'l:£3.00 
+8% 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole E Way 
2 Pole 8 Way 
2 Pole 4 Way 
2 Pole 6 Way 
3 Pole 4 Way 
4 Pole 3 Way 30p each +8% 

SCOOP PURCHASE 
MW -LW -FM STEREO TUNER 

We supply a MW- LW- FM-- Stereo Tuner fully 
wired and aligned on a 6" x 4" x 14" printed board, 
plus the Ferrite Aerial and switch which you connect 
following our complete instructions. 
Now you only need a 9.12 volt D.C. supply and you can 
feed this tuner into any Stereo Amplifier. 

FANTASTIC VALVE AT £7.00 +124% VAT 

POWER SUPPLY UNITS+ 
8% 

PPl switched 3, 41, (i. 74, 
9 and 12 volts st 500 m /a, 
with on /off switch and 
pilot light. Size: 130mm x 
55mm x 75mm. 
ONLY £4.50 
PP2 Switched 6-76 -9 
volt Battery Eliminator. 
Approx. size 21" x 210 x 31.". 
Ideal for cassette recordera 
£3.25 PPS Car converter. 
From 12v Poe. or Neg. to 
= 6 -70 -9 volt. Easy to 
fit and tramiate, regulated 

£8 -90 

LOW VOLTAGE STEREO 
AMPLIFIER 
8 Transistor Stereo Ampli - 
fier with Vole, Rase, 
Balance and Tone Controls. 
Approx. 3 watts Into 8 
ohm per channel needs a 
9/12 volt DC supply and 
is complete on a 24" x 70° 
P/C board. 
Ideal for dmnestie record 82B at 

5 +14 %V 

BARGAIN PROJECT BOX. 
A plastic box with moulded 
extrusion raga for PC or 
Chassis panels with metal 
front plate fitted with four 
screws (all supplied). 
An ideal box to give a small 

SIZE (Internal) ero8lma, 
51mm x 28mm. 
OUR PRICE 
40p. +8% 

MINIATURE RELAYS 
Brand new range o 
British made Relays. Size 
it x 1" x r. AR two 
changeovers with 250e 
1.5A contacte and suitable 
for fitting on lm Veroboard. 
Type Volts Cur- Ohms 

rent 
27/A 12v 17M /A 700 

21/A 12V 28M /A 430 

12 /A 6v 33M /A 185 

All £1.30 each 

CARLELESS SOLDERING IRON WAHL. "ISO -TIP', 
* Completely Portable 
* Heats in 6 seconds * Solders up to 150 joints or more per charge 
* Recharges automatically in its own stand 
* No AC leakage or induced current to damage 

delicate components. j; Heats to 700 deg. F 
* Fine Tip for delicate and general purpose soldering 
* Only 8" tong and weighs just 6 om. 
OUR PRICE 045=8% (spare bite are available) 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly pecks. Our Price 135p +PIP +VAT ® 8% per lb. 

3 KILOWATTS 
LIGHT CONTROL 

PSYCHEDELIC 

Three. Channel Bass, 
Middle, Treble, Each 
channel has its own 
sensitivity control. 
Just connect the in- 
put f this unit to 
the loudspeaker ter- 
minals of an amplifier and connect three .2501' up to 
1000W lampe to the output terminals of the unit, and 
you produce a fascinating sound-light display. (All 
guaranteed.) £18.50 plus 75p F. a P. +8% 

BARGAIN TRANSFORMERS 
12 -0.12 voit 500mIa 

240 volt primary transformer bargain. 
approx size 60mm x 40mm x 50mm 
fixing centres 75mm 
Our Price £1.20 + 8% 

ABS PLASTIC BOXES +8% 
Handy boxes for construction projects. Moulded 
extrusion rails for P.C. or chassie panels. Fitted with 
1mm front panels. 
1000 =106mm X 73mm x 46mm =55p 
1006 =150mm x 75mm x 47mm =7£P 
1007 =184mm x 124mm x 60mm =£1.28 
1021 =106mm x 74mm x 45mm (sloping front) =550 

TELESCOPIC AERIAL 
Nine section fully swivelling telescopio aerial with 4BA 
single bolt fixing or two hole fixing bracket. 
Fully extended =435 Fully closed =7" 
Our Price 50p +P /P +VAT 14 121% 

LOW NOISE LOW PRICE CASSETTES +6% 
Good quality tape in well made screw type cassettes. 
Presented in single plastic cases. 
C60 -33p 000 =48p 0120 =60p 
10% Discount on ten or more cassettes of one type 

LOUDSPEAKERS + 25 % 

2 }" 8 ohm 601) 

24" 40 ohm 60p 

2t" 80 ohm 80p 

5" 8 ohm ceramic £1.25 

P.C. ETCHING KIT 

This kit contains all that 
the constructor will need to 
etch the circuits of his own 
design. 

Contenta -Plastic etching 
dish. Sample copper clad 
board; Laminate Cutter; 
1 lb Ferric chloride; 
Large Plastic Spoon; Etch 
Resist Pen; Full Etching 
Instructions. 
Complete and Big Kit 
Value at £3'759 +8% 

10 -INCH 8 OHM DUAL CONE 
llwnufactured by fiELAC" to a 
very high standard these loud- 
speakers are a real bargain 
SPEC:- Size =10" Dual Cone. 

Power =10 Watts 
Frequency = 40.12000Hz 

+124% Our Price =£3.75p each 

U.H. CARRIAGE 50p 

VAT -AB prices are excluding VAT. 

UNLESS OTHERWISE STATED 

Please add to each item the VAT rate indicated. 
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TRANSFORMERS 
MAINS SAFETY ISOLATING Primary 240V. Sec. 120V or 240V. 

Please state which type you require. 
All types are screened and Centre tapped to earth. 

V.A. 
(watts) 

OPEN 
TYPE 

E 

P. & P. 

p 

CASED 
TYPE 

E 

SOCKETS 
5 amp )5 amp 

CARR- 
IAGE 

PLUGS 
FOR 

CASED 
TYPE 

complete 
set 

50 
100 
200 
250 
350 
500 
750 

1000 
1500 
2000 
3000 

3.98 
4.53 
7.26 
8.80 

1059 
1218 
18.65 
2600 
29.65 
3500 
5500 

62 
70 
80 

1.10 
1'18 
1-34 

O.A. 
O.A. 
O.A. 
O.A. 
O.A. 

23.25 
3080 
3777 
44.30 
51.85 
75.35 

1 

1 

2 
3 
1 

, 3 

- - - - 
1 

1 

O.A. 
O.A. 
O.A. 
O.A. 
O.A. 
O.A. 

1.20 
1 20 
2.40 
3.60 
2.70 
5.10 

CASED TYPES These are of extremely high quality to British Standard 
Specification, with resettable fused primary winding, and 
are fitted with covered outlet sockets. Housed in steel cases 
with carrying handles and 35 of 3 core cable. 

12V or 24V 
Primary 240V 
Please state which voltage 

AMPS PRICE P & P 
12V 24V £ P 

5 25 1.30 26 
1 S 1.55 45 
2 1 2.52 45 
4 2 2.52 62 
6 3 3.76 62 
8 4 4.30 85 

10 5 4.67 85 
12 6 4.93 98 
16 8 6.35 1.20 
20 10 9.27 1.20 

MINIATURE TRANSFORMERS 
Primary voltage 240V 
Sec. volts mA PRICE P A P 

£ p 

3-0-3 200 1.37 25 
0-6 x2 1A 1.80 45 
0-9 x 2 330 1.34 26 
0.9 x 2 500 1.83 45 
0-9 x 2 .1 A 2.60 52 
0-15 x 2 200 1.30 25 

0.20 x 2 300 1.72 52 
0-20 x 2 1 A 3,08 72 
0.15 -27 x 2 I A 3.86 72 

QUANTITY 1 to 24 off Basic Price 250 to 499 off 15% off 
DISCOUNTS 25 to 49 off 24% off Price 500 to 999 off 20% off 

50 to. 99 off 5%off Price 1,000 to 1,999 off 25% off 
100 to 249 off 10% off Price 2,000 and over 30% off 

We manufacture Power Transformers to customers own special requirements, 
please send details of any Transformer you may require custom built. All 
queries must be accompanied by S.A.E. 

PLEASE ADD 8% V.A.T. TO TOTAL PRICE 

S. G. Wright's Ltd., Bishop House Works, Rylands St., 
BURNLEY, Lancs. BB10 1RG Tel. 26934 

ELECTR1WK[IJTE 
the good components service 
In relatively few years, Electrovalue has risen to a position 
of pre -eminence as mail-order (and industrial) suppliers of 
semi- conductors, components, accessories, etc. There are 
wide ranges and large stocks to choose from as well as 
many worthwhile advantages to enjoy when you order 
from Electrovalue. 

CATALOGUE 8 -ISSUE 2 
With the first printing sold out, issue No. 2 is up -dated on prices, 
etc. 144 pages. New items. Opto- electronics. Diagrams of com- 
ponents, applications. I.C. circuits, etc. Post free 40p, including 
voucher for top for spending on order over £5 list value. 

DISCOUNTS 
On all C.W.O. mall orders, except for some Items marked NETT. 

5 0/ on orders list value 100 on orders list value 
/0 £10 or more o £15 or more 

FREE POST & PACKING 
On all C.W.O. mail orders in U.K. over £2 list value. If under, 
add 15p handling charge. 

PRICE STABILIZATION POLICY 
Prices are held and then reviewed over minimum periods of 
3 months -Next price review due July 1st 1976. 

QUALITY GUARANTEE 
On everything in our Catalogue -No manufacturer's rejects, 
seconds or sub- standard merchandise. 

ELECTRO ALUS LTD 
All communications to Dept. 6/f, 28, ST. JUDES ROAD, ENGLEFIELD 
GREEN EGNAM, SURREY TW20 OMB. Telephone Eghem 3603, Telex 
284475. Shop hours 9 -5,30 dally, 9 -1 pm Sots. 

NORTHERN BRANCH: 680, Surnage Lane, Burnage, Manchester 
MIS INA. Telephone (061) 432 4945. Shop hours Daily 9 -5.30 pm; 9 -1pm Sots. 
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NEW MULLARD & MAZDA VALVES 
An individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DM70 
DY86/7 
DY802 
EABC80 
E1391 
EBC81 
EBF80 
EBF83 
EBF89 
EC86 
ECM 
EC90 
2097 
ECC81 
ECC82 
ECC83 
20084 
ECM 
ECC88 
ECC189 
ECHO 
ECF82 
ECF86 
ECH81 
201183 
ECH84 
ECL80 
ECL82 
ECL83 
ECL86 

0.89 EF80 082 
0-70 EF83 1"10 
058 EF85 070 
118 EF86 173 
0-97 EF89 1"73 
0-89 EF91 1"35 
0"88 EF92 1.51 
0"88 EF95 1-88 
0"50 EF183 0-93 
0-82 EF184 098 
086 E1190 1-22 
0"94 EL34 . 1"40 
089 EL36 1-50 
0-70 EL84 0.70 
070 EL86 140 
0.70 EL95 1-02 
0.83 EM81 1-24 
1-02 EY51 0-89 
122 EY86 0-50 
0-77 EY86/87 0.70 
083 EY88 0-81 
0-90 EZ80 0-84 
0-76 EZ81 0.70 
1-73 GY501 1-73 
108 0234 1-22 
1-50 0083 0.80 
1-02 PC86 1-40 
0"89 PC88 1-40 
0"98 PC97 0-70 
0.82 PC900 0-84 

PCC84 0-84 
PCC85 1-02 
PCC88 0-98 
PCC89 097 
PCC189 1.22 
PCF80 0-84 
PCF82 1-87 
PCF86 0-97 
PCF200 1-50 
PCF201 1-50 
PCF801 0-97 
PCF802 1-02 
PCF806 0-97 
PCH2O0 1-78 
PCL82 084 
PCL83 097 
PCL84 098 
PCL85 0-72 
PCL86 0-97 
PCL806/85097 
PD500 
PFL200 
PL36 
PL81 
PL61A 
PL82 
PL83 
PL84 
PL500 

2.65 
1.23 
1.40 
1-28 
1.40 
0.48 
1.73 
1.02 
1.40 

EXPRESS 
POSTAGE 
129 for 1 Valve. 
Each additional Valve 
add 29 in UK 

PL504 1-40 
PL508 1-78 
PL509 248 
PL802 243 
PY33 0-73 
PY81/800 0-72 
PY82 0-70 
PY86/7 709 

0-84 
150 
0.58 
0.72 
1.22 
1-17 
0-58 
1"01 
0-8o 
0-85 
088 
1-78 
1-02 
1-02 
1B3 
0-71 

PY500A 
PY800 
PY801 
U26 
U191 
U193 
UABC80 
UBC81 
UBF89 
U(A785 
UCH81 
UCL82 
U CL83 
UL84 
UY85 
6/30L2/ 

ECC804 120 
6F23/EF812 

1-18 
3001/PCF80 

0-84 

30015/ 
PC5'800 122 

30017 1-29 
30018/ 

PCF8051ß9 
30F5/PF818 

186 
30FLI/ 

PCE800 0-98 
30FL2 102 
30FL12 1-44 
30FL14 1ß0 
30L1/PCC84 

088 
30L15/ 

PCC805 1-85 
30L17 1-12 
30P4MR 1-88 
30P1Z/ 

PC801 1-22 
30P19/ 

PC802 108 
30PL1/ 

PCL801185 
30PL13/ 

PCL800 1-47 
30PL14/ 
PCL88 172 
30PL15 1'44 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. Send 
SAE for lists. 
AZ1 
AZ31 
CBL31 
CL33 
CY31 
DAF91 
DAF96 
DCC90 
DF91 
DF96 
DK91 
DK92 
DK96 
DL92 
DL94 
DL96 
DY86 
DY87 
DY802 
EABC80 
EAF42 
E1191 
EBC33 
EBC41 
EBC81 
EBF80 
EBF88 
EBF89 
EBL31 
ECC81 
ECC82 
ECC83 
ECC84 
ECM 
ECM 
ECH35 
ECH42 
ECH81 
ECH83 
ECL80 

1.00 
1.00 
1 "40 
1.50 
1.00 
0-40 
0.60 
1.85 
0.40 
0.60 
0.50 
1.00 
0.75 
0 "60 

0.48 
0 "65 
0.45 
0.45 
0.47 
0.88 
0.70 
030 
1.00 
0.76 
0.40 
0.40 
0.40 
0.82 
8 -00 
0.45 
0.88 
088 
0.85 
0.45 
0.60 
1.50 
0.85 
0.85 
0.50 
0.80 

ECL82 0-42 
ECL83 0-75 
ECL86 0-55 
ErLT.yno 3.50 

EF37A 
F.F39 
EF80 
EF85 
EF86 
EF89 
EF91 
EF92 
EF95 
EF98 
EF183 
EF184 
ELT/ 
EL33 
EL34 
EL38 
ELS7 
EL41 
EL42 
EL84 
EL95 
EM80 
EM81 
EM84 
2285 
EM87 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 

1.50 
1-25 
0.85 
0.45 
0 "50 
0.85 
0.40 
0.50 
0.46 
0 -80 
0.40 
0'40 
0.60 
8.00 
0.70 
0.60 
8.40 
0.90 
1 -65 
0 "85 
0.60 
0.66 
0.60 
0.40 
1.00 
1.00 
0 -45 
0.50 
0-60 
0.75 
0-80 
0-81 

GY501 0-90 
0Z30 0-85 
OZ32 0-85 
GZ34 0-75 
112309 1-SO 
KT61 3-00 
KT66 3-40 
KT81(7C5)2.00 
KT81 1-75 
KT88 385 
KTW61 1-50 
11T'14 1.00 

N78 5-00 
OAS 0-45 
OB2 0-45 
PC86 086 
PC88 0-66 
PC97 0.56 
PC900 0-56 
PCC84 045 
FCC88 ' 048 
PCC89 0-56 
PCC189 0-65 
PCF80 0-40 
PCF82 0-48 
PCF88 0-06 
PCF801 000 
PCF802 0-65 
PCF806 0-90 
PCF808 0-80 
PCF808 1-00 
POLOS 0-46 
PCL83 0-70 
PCL84 050 
PCL85 0-80 
PCL86 0 60 
PCL805/85 

0-60 
PD500 160 
PEN45 0-85 
PL36 088 
PL81 0-55 
PL82 
PL83 
PL84 
PL500 
PL504 
PL508 
PL509 
PL803 
PX25 
PY33 
PY81 
PY82 
PY83 
PY8B 

0-60 
0-60 
0-60 
086 
0-86 
5-90 
1.65 
2-00 
8-50 
D-88 

0-50 
D-45 
D60 
3.63 

PY500 1-10 
PY81/800 0-50 
PY801 0-56 
81.41 8-00 
81'61 0.85 
T41 1-50 
0514 0-76 
1125 1-00 
U26 0-86 
1)191 076 
UABC80 0-40 
UAF42 0-76 
UBC41 0-80 
UBC81 0-60 
UBF80 0-60 
UHF89 0.60 
UCC85 0-60 
UGH42 0-80 
UCH81 0-60 
UCL82 0.40 
UCL83 0-70 
UF41 0.76 
UF89 0-50 
UL41 0-85 
UL84 0-50 
UY41 0-65 
UY86 0-46 
VR105/30 0-40 
YR150/30 0-46 
125 0-60 
185 0-40 
1T4 0.40 
384 0-60 
3V4 0-86 
6R4GY 1"20 
5U40 1ß5 
5U4GB 0-70 
6Y9GT 085 
5Z40 0-96 
6/90L2 0-90 
6AK6 0-45 
6AM5 
6AQ5 
6A870 
SATO 
BAUE 
BBA6 
BBEB 
BBHB 
6236 
BBQ7A 
6BR7 
61387 
6BW6 
6BW7 
604 
601)60 
6CH6 
eCW4 
6F23 
6F25 
6E28 

2-00 
0-60 
100 
0-80 
0-40 
0-88 
0-46 
0-76 
0-75 
0-66 
1-80 
1-40 
1-00 
1-00 
0-40 
1-80 
2-20 
8&00 
0-90 
1-00 
0-75 

6J5M 085 
8J6G 045 
636 0-85 
6J7G 0-80 
6J7M 0-85 
8K6GT 0-80 
6K7G 0-86 
62724 0-45 
8K8G 0-45 
6%8M 0-70 
6226 1-00 
61.60 1ß5 
6L600 0-80 
6Q70 0-40 
6Q7M 040 
88L7GT 0.66 
614N7GT 0-56 
68Q7GT 0-40 
611514 1-50 
6V80 0-80 
BVBGT 0-00 
6X4 0-45 
8X6G 0-48 
6X6GT 0P66 
7138 0-80 
7B7 0-80 
706 2-00 
7C8 1-00 
7H7 0-80 
7R7 0-80 
787 246 
7Y4 0-80 
12AT6 040 
I2AT7 0-46 
12AU6 060 
12AU7 042 
12A17 048 
12BA6 0-60 
1211E6 0-00 
3001 0-40 
30016 1-00 
80017 1.00 
80018 0.80 
30E5 100 
30FL1 100 
SOFL2 1-00 
3091.14 100 
30L16 0-06 
501.17 096 
30P4MR 1-80 
SOP12 1.00 
S0P10 0-96 
30PL1 0-96 
SOPL1S 1-10 
30PL14 1-10 
36W4 0-00 
35Z4GT 0-70 
6001360 1-80 
807 1-00 
813ITT 1750 
813U88R 7-00 
0664. 2-00 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
All transistors, l.C's offered 
are new and branded. 

POSTAGE Manufactured by Mul- 
129 per order in UK lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 

AA119 
AAZ13 

007 
0.12 

BD181 0.42 
BD132 0.50 Quantity discounts on 

AAZ15 
AC107 

0.10 
0.61 

BF116 0-20 
BF167 0.25 application. Send SAE 

AC126 
AC127 

0.86 
Oß5 

BF178 0.28 
BF179 0.88 for full lists. 

AC128 045 BF100, 0.86 
ACI76 0-25 BF181 0.35 0A200 0.08 ZTX600 0.13 322904 0-20 
AC187 081 BF194 0.10 OA202 0.08 ZTX501 016 2N2904A Oß6 
AC188 020 BF195 0.18 0018 1.00 ZTX603 0-10 222905 0.88 
ACY21 085 BF197 0.15 OM 2-00 2TX531 025 222905A 086 
ACY89 0.75 BF200 0-82 0023 1.25 ZTX680 0.18 223906 080 
AD140 060 BF801 0.25 0025 0-40 12914 008 222926 0-12 
AD149 076 BF898 0.26 0028 1-00 I24001 0-00 223058 0-18 
AD161 044 BFW10 0.01 0035 0-75 I24002 0-07 228066 045 
AD162 0.44 BFX29 0-28 0036 0-60 I24003 0-08 223525 0-91 
AF'116 0.86 BFX88 0-84 0042 0-40 1174004 0-08 228614 086 
AF118 0.86 BFY50 0.20 0044 0-20 IN4006 0-10 223816 0-06 
AF117 0.84 BFY61 0-20 0046 0-20 I24006 019 223702 0-11 
AF786 048 0071 0-25 IN4007 048 323703 0-12 
AF 39 0-44 BRIM 0-40 0072 0-28 124009 000 228704 0-14 
A8Y27 0.40 BY100 027 0078 0.80 124148 006 223706 0.15 
A8Y28 086 BY126 0-14 0077 066 18921 0.07 223706 0.11 
BA102 045 BY127 0-12 0081 0-29 I82088 080 223707 040 
BA116 010 B2X81 aeries 00810 0-28 182051A 0-20 223708 007 
BC107 014 Oß0 00812 0-45 I82100A 080 2N8709 0-10 
BC108 0.18 BZY88 aeries 0083 080 183010 085 223710 0.11 
BC109 0.12 0-10 00140 1-14 22696 0-16 223711 011 
BC113 0.16 CR81-06 045 00170 0-80 32697 0-10 223819 0-88 
BC117 021 CR81-40 0 85 00171 0-80 217706 0-10 928810 050 
20143 - 080 CR83-05 0-40 00200 1.00 22706A 0-10 228828 0-50 
30147 010 CR83-40 0-86 00201 1.50 221131 025 228908 0-16 
BC148 008 MJE340 0-47 00202 1.50 221199 084 328904 0-80 
BC169C 046 313E370 0-08 00203 1-25 221302 0-18 228908 0ß6 
BC102 018 113E620 0.85 OCP71 1-20 221303 0-18 228906 0.85 
BC182L 018 113E9965 147 01012 0-80 2/11804 049 224059 0.16 
1101841 0.18 MJE3066 0.76 ORP60 0-65 221306 048 224060 0-10 
BC338 0.15 MPF102 0 40 T1C44 089 221806 0-88 224060 0.10 
BCY32 086 HPF103 030 TIC228D 1-50 221307 088 224081 0-18 
BUM 088 MPF104 0 86 TIL209 0-20 221808 048 224002 0.14 
BOTH 0.45 MPF106 0"88 TIP42A 80p 221809 0-80 224289 0-80 
BCY70 018 NKT404 1-00 ZTX107 0-12 221613 081 52125 176 
BCY71 082 0A5 0-72 ZTX108 0-10 2101814 0-45 82141 9-81 
BCY72 0.15 OA10 040 ZTX800 0.18 222147 9-78 49880 039 
BCZ11 0 "66 0A79 010 ZTX801 0-14 222160 078 40861 0-46 
BD121 1 00 OA61 9-18 ZTX3O2 0-18 222869A 0-10 40862 040 
103124 085 OAS' 0.07 ZTX804 0-24 222846 OP60 40430 086 

027400 0.18 827428 0-40 827486 0-47 0274145 1-26 8274192 2.00 
827401 0.18 627430 0-18 027490 0-55 0274150 1.75 8274193 2-00 
827402 0.18 827433 0-37 827491AN 8274151 1.00 8274194 1"80 
027403 0.18 027437 0'87 1-00 8274154 2.00 2N74195 1-10 
827404 Oß0 827438 0-87 827492 0-70 8274155 1.00 8274198 1.20 
827405 0-22 027440 0-22 827493 0-70 8274166 1.00 0274197 1-20 
827408 0.48 8N7441AN 827494 0-80 8274157 095 0274198 2-77 
827407 0.42 0.92 827495 0-80 8274170 2-52 8274199 2-52 
827408 0-28 827442 079 827496 0-95 8274174 1.67 
827409 0-28 027450 0-18 827497 3-87 8274176 1.10 
827410 0-16 827451 0-18 8274100 1-89 8274170 1-28 
82741I 0-25 027453 0-10 8274107 0-45 8274190 5.00 
827412 0.80 8117454 0-18 0274110 068 0274191 2.00 
827413 0.80 827460 0-18 8274118 0-90 
827416 
827417 

0.88 
0.88 

827470 0-80 
027478 0.41 

8274119 1-88 
8274121 0.50 DIL 14 pin 15p 

827420 0.10 027474 0.42 8274122 0-70 
027422 
027423 

Oß5 
0-87 

827480 0-60 
827483 110 

8274123 1-00 
8274141 090 SOCKETS 16 pin 17p 

VAT 
To be added 
to all orders 

VALVES & 
TRANSISTORS 

' 20IO 

INTEGRATED 
CIRCUITS 8% 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

DG 7 -5, VCR 139A 
All at £8.00 each, + p & p 25p. 

Add 8% VAT 

SPECIAL OFFER 
TERMS OF BUSINESS: C.W.O. A /c's available to approved companies 
on application. Telephone and telex orders accepted. Export and 
trade enquiries welcomed. Open daily to callers 9á.m. -5 p.m. Mon: 
Sat. Closed Sat. 1 -3 p.m. Prices correct when going to press. 
Prices on application for any types not listed. 
Obsolete valves a speciality. 

STVALVE MAIL ORDER CO. 
16a Welhf eld Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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INV/ RTORS 
.: ,., :. 

ORION STEREO ASTRO IGNITION 
` 

240v -50Hz from your 12v car battery 
25 watt -£4.75 300 watt (12v)-£33-08 
40 watt -£8 -27 400 watt (24v)-£3905 
75 watt -£1203 500 watt (24v)- £48t5 
150watt- £2t27 1Kw(56v)- £127.99 
300 watt (24v)- £245 1-5 1(w (1104- £14086 

Altaboed builto 
imp 

ar riin ritfcase 
baunt r7a 

dy 
for use. Price list sent on receipt of s.a.e. 
Prices include p. and p. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50H,150 watt Inverter with built in 
battery charger. In event of power failure 
switches over automatically from battery 
charging to inverter operation. ccl. as 
appeared in Dec. 72 P.W. Complete kit of 
parts ( excludir ,gmeter) £24.50 plus £1.76p.p. 

FLUORESCENT LIGHT INVERTER KIT 
8 watt -12v- Fluorescent light, suitable for 
tents, caravans. houses, boats and secondary 
lighting for factories, hotels, &c. 
12 "-8 watt £390 + 35p p. & p. Built up 
£4.90 + 35p p. & p. 
2t " -13 watt £4-20 + 52p p. & p. Built up 
£5.80 + 52p p. & p. 

TRANSFORMERS AND COILS 
Both nigh volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
12- 0- 12v -6v. A. 85p + 10p p. & P. 

AMPLIFIER . 
r,4 rb 

peinil 

20 ; 20 Watts r.m.s. into 8 ohm load, Distortion 
less than 0-01% 100Hz- 10kHz. Frequency 

ASTRO IGNITION SYSTEM 
° q y Complete kit of partsforthisproven 

-_ response 1 dB 20 Hz to 20kHz. Hum level and tested system £10-45inc.VAT 
virtually nil with volume full on. Ready built with only two connec- 

tions to alter £13-75 inc. VAT. 
This is a power amplifier of superb quality Thousands have used this system 
incor oratin the very latest design features, p g y g both home and abroad. Consider Professional hi -fi enthusiasts have classed it these advantages--more power, 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 

faster acceleration, fuel economy, 
excellent cold starting, smoother inputs for disc, tape, tuner, etc. running, no contact breaker burn - 

Complete kit of parts including slim line ing. Also because of the high 
bookend case, silk screened front panel and energy spark the fuel mixture can 
knobs £4730 inc. VAT and p. & p. be made weaker giving further 

economy and fewer plug problems. 
The bookend case, I.C's and semiconductors, Fitting time when built 5 minutes 
P.C. board, Transformer, etc. may be approx. Please state whether 
purchased separately if desired. Send S.A.E. positive or negative earth. 
for further information. TRADE and EXPORT ENQUIRIES 

INSTRUMENT CASES WELCOMED ON ALL PRODUCTS 
Bookend Amplifier and attractive styled Instrument ASTRO ELECTRONICS 
Cases available. Send S. and A. envelope for Springbank Road, West Park 
Price List. CHESTERFIELD. 31475 

f i ! 

MAINS TRANSFORMERS 
PRI. 240v sec. 2710127v at 800 m /a, £2.35. P.P. 50p. 

PRI. 110(240v sec. 50v at 10 amps, £10.06. P.P. £1.50. 
PRI. 110/240v sec. 20/21122v at 8 amp, £8.00. P.P. £150. 
PRI. 110/240v sec. 23/24/25v at10 amp, £7.00. P.P. £1.50. 
PRI. 1101240v sec. 24140v at 11 amp, £1.90. P.P. 60p. 

PRI. 240v sec. 20 /40/60v at 2 amp, £300. P.P. 70p. 
PRI. 240v sec. 20e at 21 amp,£2-00. P.P. 65p. 
PRI. 240v sec. 18v at 1.5 amp and 12v at t amp, £225, 

P.P. 50p. 
PRI. 240v sec. 18v at 1 amp, £110. P.P. 35p 

CIRCUIT BOARD 
P.C.B. 1 /161 oz. COPPER 

S- DECSIAND T -DECS 
S -DEC £1.90. T -DEC 53.60. 1 

} P.P. 25p, 
U -DEC A £4.20. U -DEC B £6.90. J 

FORMICA 
Dim. 8.4 x 7.7 in 3 pcs., 00p. l 
Dim. 9.4 x 8.1 in 3 pcs., 90p. I 

Dim. 13'1 
Dim. 10.1 x 7.9 in 3 pcs., £t00. 

x 9.4 in 3 pas., £1.20. 
P.P. 35p 

Dim. 17.0 x 9.0 in 2 pcs., £1'20. 

FIBRE GLASS BARGAIN PACK 
200 sq. in. single & double sided pieces, £1.25. 
P.P 25p 

BARGAIN PACK 
10 pos. 901 x 7-9 in. Plus free ;Ib etching Xtals, £3.10. 
P.P. 45p. 

OVERLOAD CUT -OUTS 
Panel mounting 800 M /A. 1.8 amp. 10 amp. 55p ea. 

12 volt MINI UNISELECTOR 
11 way. 4 bank. (3 non -bridging 1 homing) £2.50. P.P. 
35p. 

24 volt MINI UNISELECTOR 
11 way, 6 bank (5 non -bridging, 1 bridging) £200. 
P.P. 35p. 

HIGH CAPACITY ELECTROLYTICS 
250mfd ¡63 volt, 20p. P.P. 8p. 

1000mfd /100 volt, 70p. P.P. 25p. 

2200mfd/100 volt, 90p. P.P. 25p. 

4700mfd125 volt, 65p. P.P. 20p. 

6800mfd/ 16 volt. 50p. P.P. 15p, 

t0,000mfd/25 volt. 75p. P.P. 25p. 

47,000mtd /40 volt, £200. P.P. 50p. 

100,000mfd110 volt, £150. P.P. 500. 

160,000mfd110 volt, £2.00. P.P. 50p. 

FIBRE GLASS P..B. 
Dim. 6 x 6, in 500 each. 1 

Dim. 12 x 6 in, 75p. each. 1 P.P. 15p 
Dim. 12 x 12 in, £1.30 each, 
Equals less.than 9p sq,in. 

RESIST COATED P.C.B. FIBRE GLASS 
6 x 6 in, 65p ea. 
92 x 6 in, £1.20 ea. 
12 x12 in, £200 ea. 
Post & Packing 15p per sheet. 

SIEMENS MINIATURE RELAYS 

6v 4c /o with base, 65p ea. 

24v2c(o with base, 50p ea. 

FERRIC CHLORIDE ETCHING XTALS 
1 lb makes 1 litre pack, lop. P.P. 35p. 
5 lb makes 5 litre pack, £2 65. P.P. 65g. MAINS RELAY 240v 

3 c/o 90 amp contacts. £1 with base. 

3 GANG TUNING CAPACITOR 
8,5pf to 320pf, 80p. P,P. 20e. 
10.7 M.H.Z. canned l.F.s Sizet x=, x 1 in,85p. P,P.10p. 

PRINTED CIRCUIT KIT 
The no frills all value kit. Containing 4 pcs 8 x 7 

Formica laminate. 1 pce 6 x 6 Fibre glass laminate, 
1 lb Etching Crystals, 50 c.c. Resist Ink, with instruc- 
tions. £2.40. P.P. 65p. 

MINIATURE RELAYS 

(1* x-11 x k) 24 v. 4 c/o 40p 

MINIATURE METERS 
500 micro -amp (level- stereo beacon, etc.), scaled half 
black /hail red. Size 1 x 1 in, 65p. P.P. 15p. 

GARRARD PLINTH & COVER 

For Zero -100, etc. Finished in brushed aluminium and 
black, with hinged smoke grey perspes lid, £11-00. 

SCR 1 amp 400 P.I.V. 35p. 
5 amp 400 P.L.V. 40p. 

BLUE P.C.B. INK 
Etch resist use with any pen. Much cheaper than ready 
loaded pens. 
50 c.c. 55p. P.P. 10p. 

RIBBON CABLE 
8 way. 8 colours. Bonded flat side by side. 
10 Metres, £1 90. 
100 Metres, £12-50. 

10 NELMES WAY, 

KINNIE COMPONENTS ESSEX R 11202 167RNCHURCH 
MAIL ORDER ONLY. PERSONAL CALLERS BY APPOINTMENT 

EDGE CONNECTOR 
54 way 1 vero size etc. 
Can easily be cut to any length s5p. P.P.10p. 
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barda 
ELECTRONICS 

DECIMO 
VATMAN- 
SCIENTIFIC 
Large green display. 
8- digits, 2 exponents, 
4 trig log functions 
to 1.22. 

Radian degrees. 
Exchange, 
Memory, 7T, 

Reciprocal, X2 etc. 
Single Function 
keyboard. 20 hr 
battery life. En .50 

MINI -VATMAN- Similar to above but 
slimmer. Green display 8- digits. % key. 

£8.84 

MINI -VATMAN M -As above but with 
% and full- function memory. £10.70 

VATMAN -B- digit. % key. Green dis- 
play. £8.84 

SUPER -VATMAN -Similar to above 
but with full- function memory, X2. Reci- 
procal. 77. V. £11.58 

SINCLAIR 
NEW SCIENTIFIC 
Only =," x 2" x -!á- ". 
Yet has 8- digits or 
5 + 2 exponents. 
Using the NEW 
chip, it has full 
algebraic logic 
and many more 
functions. Al- 
gebraic logic is 
constant on 
all four arith- 
metic functions. 
FUNCTIONS; 
C &CE key 
sin cos 
tan aresin 
arccos and tan reciprocal E to 
the X natural log antilog 
memory+ memory- memory 
exchange memory cancel 
EE exponent change ONLY 
notation PLUS a 
degree radian switch. 
OXFORD 300 - 
Larger version of above. 
SCIENTIFIC 
PROGRAMMABLE 
CAMBRIDGE- £7.45 
CAMBRIDGE MEMORY- £9.99 
OXFORD 150 - £8 32 

ROCKWELL 
63R- 
8- digit, 2 exponent. 
10 ±s. Memory. 
2 -level parenth!s!s. 
All trig and 
log functions. 
Degree radian. 
Factorial. 
Reciprocal. 
7T, ,/ etc. 
Rechargeable. 

£30.65 
Including recharger. 

MR-Green display. 8- digits. All trig 
and log functions. £20.42 
51R- 8- digits. Metric and currency con- 
verter. £20.42 
8R- Special purchase. 8- digits. % key. 

Only £7.50 
20R- Special purchase. 

8- digits. % key. Full - 
function memory. 

£8.95 
31 R- Special 

purchase. 
A/-. Memory. 

Memory exchange. 
Reciprocal. X2. 

Rechargeable. 

£14.65 
Including recharger 

24RD -Green display. 8- digit. 
£12.79 

£13.58 

£16.69 

£27-45 

CBM 
4148R -10- digits, 2 
exponents. Full log and 
trig functions. X2, 
Reciprocal,7T, X root 
of Y. Polar rect- 
angular co- ordinates. 
2 -store memory. 
Rechargeable. Mean 
and Standard 
deviation. 
£30.22 
Including 
recharger. 

SR1800- Similar to the 4148R. Green 
display. Battery operated. £25.ÓO 
796D- 8- digits, and store. £6.27 
997R- Rechargeable % and full memory. 

£11.62 
including charger. 

7919D -Full trig and logs, 8 -digit or 
5 + 2 exponents. Reciprocal. 77', 1/, 
memory. 
£12.55 
ADD 8% VAT TO ALL PRICES + 
55P P &P 

24K- Stainless -steel 
Slimline. Green 
display. Beautiful 
leatherette wallet to 
hold pen, note -pad 
and credit cards 
(all included). Full 
memory. %C. 
Click- buttons. 
Rechargeable. 
Including recharger 

TECHNOLOGICAL 
PRECISION PRODUCTS 

NOVUS 
45211-8-digit, 2 expon- 
ent. 10 vs. RPN Logic 
Full trig and log func- 
tions. 4 Roll stack. 
Memory. Memory 
exchange. s/ . 
Degree and Radian. 
Rechargeable 

£21.15 
Including recharger 
4525- Rechargeable. 
Programmable 
version of 4520. 

£42.69 
Including recharger 
4510 --8- digits. 3 level stack. All trig and 
log functions. y^. IT. Reciprocal. 
Memory etc. £13-49 
4515 -100 -step programmable version. 

£35.10 
6020- Financier. £16.69 
6025- Rechargeable. Financier 100 -step 
programmable. £42.69 

Including recharger 
6030- Statistician. £16-55 
6035- 100 -step programmable Statisti- 
cian. Rechargeable. X2.89 

Including recharger 

TEXAS 
SR50A -10- digit. 2 ex- 
ponent. Rechargeable 
All trig and log 
functions. 
Hyperbolic. X to the 
root of Y. Radian 
and degree. 
Factorial. Memory 
etc. 

£35.10 
Including 
recharger 
SR5IA -As above but with 3 indepen- 
dent memories. Linear regression. 
Mean. Variance. Standard deviation. 
Permutation. Random number genera- 
tion + 20 basic conversions and their 
Inverse. Rechargeable. £46.26 

Including recharger 

T1200 -8- digit. 
% key. 

£7.90 

T1250 -As above, 
with Memory. 

£8.95 

Digital Mid WptCfte/3, 
The Barclay THE SUPERB 

10- FUNCTION 

PULSTRONIC 
Shows date and month 
in correct order! Single 

button control. Display 
visible in pitch dark. Hrs, 

Mins, Secs, Date, Date + 
Month, Day of Week, Self - 

adjusting calendar, Auto 
hold and fade -out, . A.M. 
setting I n d is a to r. P.M. 

setting Indicator. Undoubt- 
ably one of the most sophis- 
ticated watches available at 

this unbeatable price! Styled 
in finest solid Stainless- steel, 
satin finished with polished 

bevelled edges. Complete with 
adjustable matching stainless - 
steel bracelet AND a FREE 

presentation box. 

LIMITED SUPPLIES AT 
ONLY £32.15 

£20.42 

CASIO 
FX -20 -Full trig and log 
functions. 8 -digit 
mantissa or 6 -digit 
mantissa and 2 -digit 
exponents. 1099 to 
10 -ße. Bright green 
display. Full sin, 
cos, tan, inverse 
sin, inverse cos, 
inverse tan. Log X 
and Inx, ex, xY, 
1/ , Reciprocal 
Degree Radian 
conversion. 
Memory and 
exponent key. 
ONLY 
£18.00 
FX -15-As above but larger and in- 
cluding a larger display. x2 key. IT key. 
Reciprocal key. ONLY £23.90 
FX- 101 -De Luxe model with similar 
functions to the FX -15 but 8- digits + 2 

exponent 10+2 to 10 -s. 
OUR PRICE 

£27.60 
OR- Memory, % key. £B-32 
POCKET Ss -% key. £7.39 
POCKET MINI- MEMORY -% key. 
Bright green display. £9-25 

;ilgj R0 
0000 

ALL ITEMS CARRY A 

FULL YEARS GUARANTEE 
B.S.I. approved adaptor available for all 
non -rechargeable calculators. 

ONLY £250 

WITH 3 Functions. 
STRAP Shows hours 

mins. & secs. 
Single button operation. Limited 
supplies at this low, low price. 
ONLY £1299. Gold finish £1433 

DECIMO DIGITAL CLOCK /RADIO 
£33.50 OUR PRICE 

incl. VAT plus £1 pip 
This is the most unique clock /radio in the 
country today having a soft 11" high orange- 
glow digital readout which is completely 
silent and non -pulsating. In a beautiful teak 
style cabinet with up -to -date VHF /MW radio. 
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 

'sleep' button in case you drop off while the radio's on. 

ORDER FORAI + 
PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to 
THURS BETWEEN 2 & 5 p.m. 01.458 4755. SUNDAYS 10 a.m.to t p.m. 
To: BARCLAY ELECTRONICS Dept. 7PW, 
1115 FINCHLEY ROAD, TEMPLE FORTUNE. LONDON N.W.11 

Please send me 

with /without optional mains adaptor. I enclose cheque /money order total 

value £ including 55e to cover P&P 

NAME 

ADDRESS 

barcia .. , . 
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Smoother running 
Instant all- weather starting 
Continuai 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 design of the Sparkrite circuit it completely 
eliminates problems of the contact breaker. 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 equally 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 
Electronidconventional 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 security device, includes: 

switch connectors, mounting bracket and instructions. Cables excluded. 

Also available RPM limiting control for dashboard mounting 
(fitted in case on ready built unit). 

CALLERS WELCOME. For Crypton tuning end fitting service - 
'phone (09221 33008. 

PRICES INCLUDE VAT, POST AND PACKING. 

Improve performance &economy NOW 

Quick i d 1 S M l!/f: tÌO 1 1 

No engibe alrodifirnih>oa 
required 

ee rim ° 
Electronics Design Associates, Dept.,Py 6 

82 Bath Street, Walsall, WS1 3D E. Phone: (0922) 33652 

Name 

Address 

Mk.i2 DIY Ara. Kit @ E11.80 

Mk. 2 Ready Built Npative Earth @ E14.97 

Mk. 2 Ready Built Positive Earth @ £14.97 

Ignition Changeove switches @ £4.30 

R.P.M. R.P. Limit sysrems in above units 0 £2.42 

ll8 

I enclose cheque 
forte 

Cheque No. 

Send SAE if brochure 
only required. 

J. BIRKETT 
Radio Component Suppliers 
25 The Strait, Lincoln, LN2 1JF 

Telephone: 20767 
50 ASSORTED TRANSISTOR ELECTROLYTICS @ 57p. 
SILICON SOLAR CELLS 0.5 Volt 15mA L 35p. 
POWER TRANSISTORS 3 WATT MP 8112 NPN (a} 15p, MP 8512 PNP 
@ 15p. 
FM I.C's like TAA 570 Untested with data@ 5 for S7p, 
100042f 40v.w. ELECTROLYTICS size If x f" @ 3 for 35p. 
20 SILICON PHOTO TRANSISTORS and PHOTO DARLING - 
TONS mixed C' CI. 
STACKPOLE ROCKER SWITCHES 5 amp 240 VAC @ 18p each or 4 
for 60p. 
VHF DUAL GATE MOS FET's like 40673 @ 33p or 4 for LI IO. 
LINE OUTPUT POWER TRANSISTORS R2008@ 75p,122.010(4) El 25. 
HIGH SPEED 40 KHz STACKED SOLAR CEUL 5 volt 250 pA. 6 in 

a Row (a) 45p. 
BATTERY CHARGER AMMETERS 2 amp, 3 amp, 4 amp, 6 amp. All at 
66p ea. 
50 ASSORTED RADIO AND TV KNOBS'ic, 75p. 
10 SUB- MINIATURE IO amp SILICON BRIDGES Untested @ £1-75. 
100 SUB -MINIATURE CERAMIC PLATE CAPACITORS from 3.3pf 
to .Olof @ 57p. 
PLASTIC TRIACS 400 PIV 6 amp @ 60p each. 
20 ASSORTED BRANDED 250mW ZENERS @ 75p. 
20 ASSORTED BRANDED 750mA SILICON DIODES ® 50p. 
PLASTIC SCR's 50 PIV 6 amp (z), 15p, 400 PIV 6 amp @ 40p. 
TAG ENDED ELECTROLYTICS 33000 64v.w, size 24 x Ir" @ 50p, 
4700uf 40v.w. size 2, x 1r (íì'45p. 
POSTAGE STAMP TRIMMERS !Opt, 30pf, SOpf, 150pf, 750pí, 1000pí. 
All at 6p each. 
BD187 4 amp PLASTIC POWER TRANSISTORS (a) 40p each. 4 for 
CI '40, 
GERMANIUM TRANSISTORS AC 153K, AC 176K, AC 187K, AC 188, 
AC 141 K, AC 142K. All at 20p each. 
35 ASSORTED PRE -SETS and SLIDERS @ 57p. 
SO PLASTIC NPN TRANSISTORS 85% GOOD @ 57p. 
50 PLASTIC PNP TRANSISTORS 85% GOOD @ 57p. 
20 ASSORTED TUNING VARACTORS Untested @ 45p. 
60 ASSORTED WIRE WOUND RESISTORS I to 10 Watt rii 57p. 
500yd Reel of PVC 14 Strand 0048 CABLE @ £3. 
100 ASSORTED ), and } Watt RESISTORS 17 different values @ 57p. 
SO AC 128 TRANSISTORS Branded but Untested @ 57p. 
ITT woo 16v.w. sise -.'- x }" i) 6 for 35p. 

Please add 20p post and packing for orders under f2 

QUALITY' STEREO SOUND_ 

u is SOLENT AUDIO SYSTEM 

£5.95 n down MAGE TO SELL AT 

DOUB THE PRICE 

CABINET 
FARM 

P E>E59.95 _ 
0 ® (5 o0000 

`Stereo Tuner Amplifier chassis with AM FM radio cover- 
ing long medium short and Stereo FM wavebands. Separate 
Base and Treble controls. 30 watts total power output 
(frequency response 25 -20,00 Hz) AFC Switching, Tape 
record and playback facilities. Dimensions 18f." x 9" x 31". 
The very latest BSR automatic record deck with cue and 
pause control. Two matching elliptical speaker units. 

Order early limited stocks available cash price £59.95. 
Credit Sale £5.95 deposit 9 monthly payments of £7.00 
(Total Credit price £68.95). P. & P. £300. Send £8.95 
today. 

Chassis only available for cash at £4200. 

Full 12 months Guarantee. 
CALLERS WELCOME. 
Access and Barclaycard 

telephone orders accepted 

ageStereo headphones supplied with every complete order.Q 

1p radio PW/6 176 100 CHASE SIDE SOUTHGATE 
LONDON N14 5P(. Telephones: 01 -682 -1644 
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ELECT 
Rh for 

flK 
an 

DIGIT CL CH 
ze features 

SPECIAL OFFER 

£12.48 
+ 99 pence VAT 

FEATURES: 0.7 INCH HIGH DIGITS VARIABLE INTENSITY 24 HOUR ALARM 5 MINUTE 

REPEATING, SNOOZE ALARM ALARM SET INDICATOR SNOOZE INDICATOR PULSING 

SECOND INDICATOR POWER INTERRUPT INDICATOR ALARM CANCEL FEATURES - TILT 

OPERATION ALARM TONE OUTPUT A.M. P.M. INDICATOR 
Size: 130mm x 90mm x 95mm; Weight: 10oz ; Power supply 110 VAC f 10% 60Hz 230 VAC ± 10 %, 5HZ 

Manufactured to high standards by a major American electronics corporation this superbly styled 

solid -state timepiece is made available to all readers fully guaranteed. 
FREE TRIAL IN YOUR HOME. TRY OUT THE CLOCK IN YOUR HOME. r--------------------------1 
IF DIGITAL TIME IS NOT FOR YOU RETURN IT IN ORIGINAL CONDITION I Please send electronic clocks as illustrated 
WITHIN 10 DAYS AND WE'LL REFUND YOUR MONEY WITHOUT 
QUESTION. I 

1 enclose cheque postal order 
I 

TIME MICROELECTRONICS' Name 
Includes 55pp &p 

BRIGHTON HILL PARADE, 
I Address 
I 

BASINGSTOKE, HAMPSHIRE RG22 4EH TM Signature 

money order £14.02 which 

T.T.L. 74 I.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 

12p 
12p 
12p 
12p 
'12p 
12p 
35p 
35p 
15P 

130 
20p 
20p 

7413 
7414 
7416 
7417 
7420 
7422 
7423 

7425 
`7426 
7427 

7428 

7430 

30p 
60p 
30p 
30p 
15p 
20p 
25p 
25p 
OSp 
25p 
40p 
15p 

7432 
7437 
7438 
7440 
7441 
7442 
7445 
7446 
7447ÁN 

7q p 
7451 

7453 

25p 
25p 
25p 
15p 
65p 
65p 
50p 
65p 
750 

iSP 
15p 
15p 

7454 
7460 
7470 
7472 
7473 
7474 
7475 

7476 
7483 
7485 

7486 
7489 

15p 
- 15p 

30p 
25p 
30p 
30p 
30p 
30p 
85p 

100p. 
300 

250p 

7490 
7491 
7492 
7493 
7495 
7496 
74100 
74104 
74105. 
74107 
74109 
74118 
74120 

35p 
75p 
45p 
40p 
60p 
70p 
95p 
400 
40p 
30p 
50p 
90p 
90p 

74121 
74122 
74123 
74125 
74126 
74130 
74131 

74132 
74135 
74136 

74137 

74138 

25p 
40p 
60p 
50p 
50p 

1300. 
100p 

65p 
100P 
BOP 

100p 

125p 

74139 
74141 
74142 
74143 
74144 
74145 
74147 
74148 

;VIE 
74 
74154 
74155 

t00p 
SOp 

270p 
270p 
2700 

75P 
239p 
160p 
1200 

650 
1200 

70p 

74156 
74157 , 

74160 
74161 
74182 
74163 

74164 

74165 
74166 
74167 
74170 

74173 

7700 

lOp 
90p 
900 
909 
90P 

1250 
125p 
125p 
325p 
200p 
150p 

74174 
74175 
74176 
74177 
74178 
74179 
74180 
74181 
74182 
74184 

74185 
74188 

1000 
75P 

100p 
100p 
140p 
140p 
100p 
200p 
75p 
150p 

1500 
350p 

741189 

774190 

74191 
74192 
74193 
74194 
74195 
74196 
74197 

74198 
74199 

350p 
140p 
140p 
1200 
120p 
100p 

75p 
100p 
100p 
1850 
185p 

SPECIAL OFFER ALL 22 I.C.'s FOR P.W. DIGITAL FREQUENCY COUNTER 
FOR £7.50 

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 I.T.T. IN4148 10 for 30p, 100 for £1.50 

1 Amp Diodes IN4001, IN4002, IN4003 4p each, 30 for £1.00 
IN4004, IN4005, IN4006 6p each, 30 for £150 

Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £6.00 

TRANSISTORS, etc. 
AC128 
AC176 
AD149 
AD161 
AD162 

12 
12p 
45p 
35p 
35p 

MTCHN PR 
80p 

AF114 18p 
AF115 18p 
AF116 18p 

AF117 
BC107 
BC108 
BC109 
BC147 

18p 
9p 
9p 
9p 
7p 

BC148 
BC149 
BC157 
BC159 
BC169 
BC182 

7p 
7p 
7p 
7p 

12p 
11p 

BC182L 
BC183 
BC783L 
BC184 
BC184L 
BC212 

12p 
10p 
11p 
11p 
12p 
12p 

BC212L 
BC547 
BC548 
BC549 
BCY70 
BCY71 

12p 
12p 
12p 
12p 
16p 
16p 

BCY72 
BD124 
BD131 
BD132 
BD135 
BD137 

16p 
70p 
35p 
35p 
50p 
40p 

NEW LOW PRICE 
741 OP Amps 

ANY QUANTITY 20p each 
555 TIMERS 

ANY QUANTITY 35p each 

BF180 
BF182 
BF183 
BF200 
BF244 
BFX84 

309 
30p 
30p 
309 
16p 
25p 

BFX85 
BFX87 
BRY39 
BRY56 
BSX20 
2N3055 

25p 
25p 
35p 
35p 
16p 
50p 

2N3702 
2N3704 
1N914 
BY100 
BY126 
BY127 

12p 
12p 
3p 

15p 
10p 
12p 

PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 121% AS APPROPRIATE 

MAIL ORDER ONLY 

XEROZA RADIO 
1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON 

Practical Wireless, June 1976 119 

www.americanradiohistory.com

www.americanradiohistory.com


SUBSCRIPTIONS - PRACTICAL WIRELESS 
AND TELEVISION MAGAZINES 

W 
E are still receiving numerous letters requesting subscriptions 
to Practical Wireless and Television magazines. For those 
readers who are not aware, we regret that our magazines can 

no longer be supplied on direct subscription by IPC Limited due to 
escalating costs. 

This action is very much regretted, but it should not mean that any 
reader is deprived of his /her regular copies of Practical Wireless or 
Television. Readers should order direct from their local newsagents. 
Any readers outside the UK who have difficulty in locating a supplier 
should write to the Editor and he will advise them of their local agent. 

Soldering Catalogue 
ANEW catalogue covering a 

wide range of soldering in- 
struments and accessories 

is now available from Adcola 
Products Ltd. The contents in- 
clude the well -established range 
of Invader lightweight soldering 
instruments for operation from 
either mains or low voltage 

Foundations 
WELL-KNOWN author M. 

G. Scroggie whose work 
Foundations of Wireless 

. and Electronics has just reached 
its 250,000 sale, is shown here 
being presented with a specially 
bound copy of his book. 

The publishers, Newnes Butter- 
worth also announced the new 
9th Edition of Mr. Scroggie's 
book. 

M. G. Scroggie, B.Sc., C.Eng. 
FIEE was the second radio 
Amateur, under the callsign 5XJ, 
to make two -way radio contact 
across the Atlantic. 

Mr. Scroggie, centre, shows his specially - 
bound book to Fred Judd, G2BCX (right) 
while a Newnes -Butterworth employee 

looks on. 

120 

supply, the medium `A' series 
range and the heavy duty `R' 
series of tools. Safety stands and 
stations, desoldering instruments 
including the Remov -Ic for DIP 
extraction and desolder braid are 
also featured together with solder 
pots, and wire cutting tools. De- 
tails of Superspeed cored solder 
are also featured. 

Despatched with the catalogue 
is a separate four page technical 
specification covering the Unit 
222 electronically switched vari- 
able temperature, thermostatic- 
ally controlled soldering instru- 
ment, and a four -page price list. 
Details of the Bahco range of 
pliers for electronics use are also 
included in the form of a separate 
leaflet. 

Copies of the catalogue and 
supplementary specifications are 
available free on request from 
Adcola Products Ltd., Adcola 
House, Gauden Road, London 
SW4 6LH (01 -622 0291). 

Tyneside Amateur 
Radio Society 

HE Borough of North Tyne- 
side is holding a Festival 
of Sport and Recreation 

during July and the Society 
which operates within the 
Borough has agreed to take part 
by establishing an amateur radio 
station. Members of the public 
will be invited to see the station 
in operation and persons interes- 
ted in the hobby will be assisted 
wherever possible. 

It is intended to go on the air 
from approximately 10.00 hours 
on Saturday, 10th July to 18.00 
hours on Sunday, 11th July. They 
hope to be operating on all bands 
from Top Band to 10 metres and 
also on 2 metres. 

Special QSL cards are now 
being printed using the Club call- 
sign G3ZQN. All contacts will be 
sent a card and Special Certifi- 
cates to be signed by the Mayor 
of the Borough will be sent to the 
furthest contact on each band. 
The venue of the Festival Station 
is the Pavilion at the Churchill 
Playing Fields, Monkseaton, 
Whitley Bay. The venue for nor- 
mal Society meetings is the 
Wallsend Community Centre, 
Vine Street, Wallsend every 
Monday evening at 20.00 hours. 
New members will be welcome. 

RADIO SHOW 
OUND and Vision 76, National 

Exhibition Centre, Birming- 
ham, 28/31 May, 1976 

BBC Stereo Radio from Tacolneston, Norfolk 
THE BBC announced that the Radio 2 and Radio 3 VHF transmit- 

ters at Tacolneston, Norfolk broadcast in stereo from Friday, 19 
March. The start of a full stereophonic service on all three VHF 

channels is dependent upon the completion of a new pulse code modula- 
tion (pcm) link to the station at Tacolneston. It is hoped that this will 
be possible within the next two years, but to provide stereo in the 
meantime, a rebroadcast link has been installed, and this will make it 
possible to provide Radio 2 and Radio 3 in stereo to about 1,100,000 
people in Norfolk, Suffolk and the eastern part of Cambridgeshire. 
Radio 4 stereo programmes will be added to the service when the 
permanent pcm link has been completed. 

With the present extension, BBC stereo radio will be available to 
approximately 88 per cent of the United Kingdom population. The start 
of stereo transmissions does not affect listeners using ordinary mono- 
phonic receivers, and to take advantage of the stereophonic informa- 
tion, a receiver having a stereo decoder is required. Advice about 
reception of the BBC's stereophonic service may be obtained from the 
BBC's Engineering Information Department, Broadcasting House, 
London W1A IAA. 
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Eagle 1976 catalogue 
TO mark their 25th year in 

electronics Eagle Interna- 
tional have created a corn 

letély different format for the 
new 1976 catalogue. A compre- 
hensive range of over 500 models 
including some 45 new products 
are featured in this absorbing 
64 page full -colour publication. 

For easy reference the cata- 
logue is divided into nine broad 
product categories - each page 
carrying a colour code indicating 
a particular section. It contains 
more factual information, com- 
prehensive specifications, fre- 
quency response graphs and 
many additional detail photo- 
graphs. The sections cover hi -fi, 
tape, headphones, audio, micro- 
phones, public address equip- 
ment, intercoms, test equipment 
and ancillary products, plus a 
comprehensive index with recom- 
mended retail prices. 

The section on intercoms in- 
cludes a useful selection guide 
and the clamp meter and multi - 
meter guides in the test equip- 
ment section are of particular in- 
terest. A welcome addition is the 
connecting lead guide which 
shows the correct hook-up for a 
complete hi -fi system. As always 
every Eagle product line carries 
a two -year guarantee plus a re- 
putable after -sales service, even 
after the warranty period. 

The new Eagle catalogue for 
1976 is available on request from 
Eagle International, Precision 
Centre, Heather Park Drive, 
Wembley, HAO 1SU. 

The Budget and 
prices in P.W. 

I N the April 6th Budget, VAT 
at the 25% rate was cut to 
1212 %. At the time of our 

going to press we were unable 
to make alterations to all of our 
advertisements but we would 
advise readers that some of the 
prices quoted on our pages will 
be different and if ordering goods, 
it might help to check with the 
advertisers concerned before pur- 
chasing. 

Mallard 
Data Book 1976 

THE 1976 edition of the 
Mullard Data Book is now 
available. It contains 

abridged data on the company's 
range of components for use in 
consumer applications, including 
valves, integrated circuits, semi- 
conductor devices, TV picture 
tubes, capacitors and resistors. 
Equivalents and comparables are 
also listed. 

Designed for the radio and TV 
dealer and his service engineers, 
the pocket -size book runs to 176 
pages and, for easy reference, 
different coloured papers are used . 
for each of the main sections: 
blue for semiconductors, yellow 
for picture tubes and receiving 
valves and green for capacitors 
and resistors. 

The Mullard Data Book is ob- 
tainable for 50p direct from Tech- 
nical Press Ltd., Freeland, Oxford 
OX7 2AP. 

The Eagle strikes 

A A NEW symbol has been per- 
fected fected for Eagle Interna- 
tional, 111 tional, which will be sys- 

tematically applied to all Eagle 
audio and electronic products, 
packaging, advertising and pro- 
motional material in the coming 
months. 

Marketing Director David 
Harris says, "The symbol will 
project an agressive identity for 
Eagle and will provide an inter- 
nationally recognisable image for 
overseas markets ". The design 
adopted is a totemic device de- 
picting a stylised eagle head 
which expresses the power and 
majesty of the keen sighted king 
of the sky. 

The 15th century 
building, part of 
which has been 
offered free of 
charge for anyone 
in the Wallingford 
(Oxon) area want- 

- ing to join a Radlol 
Electronics club. 

Free offers galore! 

O 
RCHARD Electronics 

Director Mr. D. M. True - 
man recently sent us this 

picture of the firm's premises at 
Wallingford, Oxon. He's offering, 
completely free, one floor of the 
building to anyone interested in 
joining /forming an amateur radio 
and electronics club in the area. 
If any readers would like to help 
form something along these lines, 
Orchard Electronics would be 
pleased to hear from them. 

Another offer from the firm 
comes in the form of a free tran- 
sistor (CIL 108) it's the equiva- 
lent of the BC108 and the first 
3000 readers who send a stamped, 
addressed envelope for the 

r #t`Ft.;1 Orchard list of components will 
get one 

If you want a free transistor 
components onents list or are P 

interested in joining up with other 
enthusiasts to form a club, write 
to Mr. D. M. Trueman, Orchard 
Electronics, 

Wallingford, 
Flint House, High rlr`; y ' ' . v Oxon, OX10 ç ¿'. f Y,. ODE. (Telephone: Wallingford 

(0491) 35529 or 36588). 
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Power supply 
The power supply circuit shown in Fig. 8 is of 

conventional design providing the three regulated 
voltages required by the rhythm generator. The 
regulation is necessary to reduce false triggering of 
the twin -T oscillators which are very sensitive to 
supply fluctuations and to ensure that the voltage 
delivered to the M252 chip across pins 9 and 10 
remains at 17V ± IV. The total current consumption 
of the complete generator is very low, about 30mA 
when the LED is off rising to 44mA when on. 

Construction 
The construction of the rhythm generator is 

simplified by the use of three printed circuit boards, 
one for the snare drum, long cymbals, short cymbals, 
maracas, M252 chip, clock generator and down -beat 
indicator; the second for the bass drum, high 
bongos, low bongos, claves, conga drum and pre- 
amplifier and the third for the power supply unit. 
No detailed procedure for the mounting of the 

A.S.WEBB B.Sc 

components is given as this is fairly straight forward 
although careful soldering is required. 

There is, however, one point over which extreme 
care should be taken. The M252 chip and the 4011A 
NAND gate IC's are manufactured using MOS 
technology and although various input protection 
components are built in they are vulnerable to high 
voltage static electricity. They are normally supplied 
packed in conductive foam or surrounded in metal 
foil and should not be removed until ready to be 
inserted into their respective sockets. 

A static charge can build up on anything that is 
insulated from earth. Friction with modern plastics 
such as nylon or PVC quickly cause static to 
accumulate e.g. by combing one's hair or wearing 
synthetic fibre clothes. A plastic laminate surface on 
a table with rubber feet could become highly 
charged after polishing. The basic rule when hand- 
ling these devices is that the pins should not be 
allowed to come into contact with anything that is 
not an earthed conductor. The author uses a pair of 
metal tweezers connected to earth which automati- 
cally earths the body thus making handling com- 
pletely'safe. If the ICs have to be removed from 
their sockets they should be placed in conductive 

12V Regulator 

In IC6 
TBA625B 

Out 

R71 
2.2k 

C37 
100yF C39 

100pFlim 

Tr7 
BFY51 

+12V 

+ t5V 
5V6 C41 

zener 10jF R74 öC42 

22k 011OOyF 

(AM04681 

C38ó 
tOOyF 

C40 OF 
iOyF 

D17 
12V zener 

018 
1N914 

R72 
22k 

Tr6 
2N1132 

R73 óC43 
22k 100.uF 

OV 

-12V 

Fig. 8: Circuit diagram of power supply giving -12V and +5V for ICI, +12V and -12V for 105, and +5V/ +12V and OV for the remaining IC's and transistors. 
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LP1 

AC mains 
NEUTRAL 

LP1 

I=TiO 

Fig. 9: Full size drawings of the power supply board showing foil side above, and component overlay below. 

foam or on an earthed metal plate. No alterations 
should be made to the circuit with these devices in 
position and they should not be inserted with the 
power switched on. No apologies are made for 
stressing these points as a replacement for the 
M252 chip will cost over £9! 

Having obtained all the necessary components the 
enthusiastic constructor often finds it difficult to 
resist the urge to put everything together as quickly 
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PCB3 

PCB2 ( 
S1,S5,S6 

S3,S4 

PCB2 

PCB3 

PCB2 

PC83 

PCB2 

PCB3 

as possible. Although a lot of the complexity of the 
circuitry has been taken out of the hands of the 
constructor and built into the printed circuit boards 
there is nevertheless a certain amount of interwiring 
involved. This means that if the generator is not 
functioning correctly when it has been completed it 
may be difficult to locate and rectify any fault. 

Far this reason it is highly recommended that all 
the components with the exception of the integrated 
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IINFINIONMENNWEIMOMMINNEIR 

: 

; _z 
_ ry r. , ,' . 

,.- ,..': s ix, 

PCB3 PCB2 Plastic stand-off pil4ars`S, á 

circuits are individually checked before assembly. 
With an ordinary multimeter set to measure 
resistance, check the values of the resistors against 
their colour codes, check for leakage of the 
capacitors, the forward drop and reverse leakage of 
the diodes and transistors (these may be considered 
as two diodes connected back to back) and the 
continuity of the transformer windings, chokes and 
switches. Also carefully examine the copper track 
on the printed circuit boards for any hair -line cracks 
or for bridging caused by roller tinning smear or 
under -etching. 

The first step is ta assemble the power supply unit 
on PCB1 referring to the component layout given 
in Fig 9. Begin by inserting the Vero pins at the 
appropriate points, followed by the resistors, capaci- 
tors, semiconductors and finally the transformer. 
Having completed the board, check that the capaci- 
tors and diodes have been soldered in the right way 

The two pctr's containing the rhythm 
generating sections are mounted one above 
the other by means of three plastic stand- 

off piliers. 

round. Temporarily connect the mains to the trans- 
former and ensure that the power supply unit is 
functioning correctly by measuring the three voltage 
outputs. 

If all is well, proceed to assemble the components 
in the same order as indicated above on PCB2 and 
PCB3 according to the layouts in Fig. 10 and Fig. 11. 
When completed check the circuit boards over for 
mistakes and for any solder bridging the copper 
tracks. It is well worth taking some time aver this 
as mistakes are easily made and careful checking 
now may eliminate time-consuming and possibly 
expensive trouble- shooting later. Don't forget the 
links! 

The interwiring leads are then soldered to the pins 
on PCB2 in accordance with Fig.10 allowing sufficient 
length of wire. The three stand -offs are next 
inserted and PCB3 pressed home on top. The wiring 
to this board may now be completed routing all the 
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Overall photograph of the complete unit, 
showing details of the PCB layout and 

positioning of the various switches. 
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Fig. 10: PCB2 containing the master chip ¡Cl, together with the individual circuits for clock generator, down -beat indicator, snare drum, long and 
short cymbals, and maracas. Board is shown full size. 
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Holes marked 'S".. Stand -off pillars 

1AM 04741 

0 
-12V 

PCB1 

+12V 
PCB1, 

Fig. 11 : PC83, which again is shown full size and contains components for the bass and conga drum, high and low bongos, claves and the pre - 
amplifier. The NAND gate used for the bass drum is 'borrowed' from 1C3 which is situated on PCB2. 
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wires from the board below on the right hand side. 
This allows the top board to be "hinged" from the 
lower one when fitting and making adjustments. 
Note that the bass drum oscillator utilises a spare 
NAND gate in IC3 on the lower board. 

Case assembly 
The Vero plastic box type 65 -2523B used in the 

prototype makes a small and very attractive 
housing. The light grey moulding is removable 
allowing easy access to the base. Before mounting 
the boards inside the case four holes must be 

fig. 12: Rear view of the Vero plastic box base, giving details the 
drilling dimensions. 

drilled in the back of the base as shown in Fig. 12 
to accommodate the fuse- holder, foot switch socket, 
mains input and signal output leads. 

The drilling layout for the front panel is shown 
in Fig. 13. A really professional finish may be 
achieved by using Letraset for the legend an the 
panel as in the photograph. The code table (Fig. 2) 
should be cut out or copied and stuck in the 
position indicated for easy reference. The panel will 
then require protection from abrasion and may be 
sprayed with a protective lacquer such as Letracote 
Gloss or alternatively covered in a sticky- backed 
clear film similar to "Libraseal ". Both these items 
are obtainable from most stationers or artists 
supplies shops. If the film is used it will be necessary 
to trim it close to the sides of the panel and in the 
holes with a razor blade to prevent it peeling off. 

The boards may now be fitted in the base with 
power supply unit on the right and the double board 
assembly alongside on the left. The base incorpor- 
ates brass inserts for this purpose. These require 
3mm metric screws although at a pinch 6BA could 
be used if the metric size proves difficult to obtain. 
The +12V, -12V, +SV and OV supply lines are 
now connected up from the poWer supply to the 
instrument boards and the mains input lead wired 
in. 

The controls are then assembled on the front 
panel, see Fig. 14. To preserve thee neat appearance 
of the panel the locating lugs on, the potentiometers 
should be filed off and any locating washers supplied 
with the miniature switches discarded. To prevent 
rotation in the absence of these, crinkle washers are 
fitted between the components, and the back of the 
panel and the nuts screwed up tightly. Note the tag 
under the stop switch, Si, to allow earthing of the 
panel. 

The light grey case moulding is placed on the base 
and the panel controls wired in. There is a support- 
ing strut running vertically across the opening of the 
box and the wiring must be routed so that wires 
are not trapped between this and the panel. For this 
reason there are two earth wires running from the 
code switches, one on either side. 

The switches S3 and S4 are fairly close to PCB3 
when the panel is screwed in position so the link 
wire between them should be insulated and pressed 
flat on the panel to prevent it touching VR4. 

Final adjustments . 

For making the final adjustments the output of 
the generator is connected via a screened lead to 
an external amplifier and loudspeaker. The three 
4011A and the 741 ICs may now be. inserted. The 
insertion of an IC into a socket can be a bit of a 
problem the more so when the IC has to be handled 
with caution. New sockets are often very tight and 
a useful tip is to `ease' the socket by repeatedly 
inserting and removing an old IC of the same outline 
until it is free. With VR9 set midway and with the 
volume of the amplifier at a fairly low level the preset 
potentiometers VR4 to VR8, should be adjusted in 
turn until oscillation occurs and then backed off 
until it just disappears. In some instances it may not 
be possible to achieve continuous oscillation of the 
bass drum circuit but this does not matter. The bass 
drum may be made to sound momentarily by con- 
necting its input, i.e. the non -earthy side of R28, to 
the +SV supply. The potentiometer VR4 is then 
further adjusted to achieve the best sound. The 
procedure is repeated for the remaining four instru- 
ments on PCB3. 

The adjustment of the instruments on PCB2 is 
made by varying VR2 which controls the filtered 
white noise level in conjunction with VR3 which 
balances the output from the snare drum with the 
rest of the instruments on this board. The instru- 
ments may again be made to sound by connecting 

I 

29 

1AM 04761 
Holes marked:- .A.....10mm dia. 
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.44). 
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fig, 13: The front panel is part of 
the Vero box, and should be drilled 
to these dimensions. After drilling 
and lettering, the, complete panel 

38 should be protected with a clear 
lacquer. 
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their respective inputs momentarily to +5V. The 
preset potentiometer VR9 co ntrols the maximum 
voltage output from the Rhythm Generator and 
should be adjusted to suit the sensitivity of the 
external amplifier. 

Having completed the preceding adjustments it is 
worthwhile checking that the voltage between pins 
9 and 10 on the M252 socket is 17V ± 1V with pin 9 
positive. Switch off the power and carefully insert 
the M252 chip in its socket, the correct way round! 
bearing in mind the handling procedure outlined 
previously. Check through the fifteen rhythms (with 
Si open) by entering the various codes given in 
Fig. 2 on switches S3 to S6. It is important that 
the tempo is adjusted so that the particular rhythm 
sounds right and that the snare drum or claves is 
correctly selected. Final adjustment to the instru- 

IAM 0477 

PCB1 

flg. 1'4; Rear ariew af, th nt + 
.showi17g controls mounted i7a pAsií; 
with wiring goer b?rdíds and power $ tip 

ments should be made while the generator is run- 
ning to correct any excessive "ringing ", and to 
achieve the best overall balance of sound. If a foot 
operated switch is added it should be of the "press 
to break" type in order to inhibit the generator in its 
"off" position. 

Finally, a word about loudspeakers. The Rhythm 
Generator by its very nature produces large 
transient signals especially from the bass drum 
circuit where, because of its low frequency, large 
excursions of the loudspeaker cone are required. It 
is therefore essential that a speaker of adequate 
power rating is used to avoid permanent damage. 

Acknowledgements are due to SGS -ATES for 
some circuit details. Pv,i 

Note. R4 in the components list, Part 1, was incorrect, and 
should have read 220kO and not 22kO. 

KINDLY NOTE! 
STEREO DISCO SYSTEM 
Dec 75 -Jan /Feb '76 

Some readers report encountering earthing problems 
with the stereo unit. To obviate the risk of earth 
loops the following earthing table should be followed. 
The terminal block, Fig. 14 page 849, negative side 
of the bridge rectifier, will be referred to as the 
"common earth ". 

Pin 23 RH amplifier 
Pin 23 LH amplifier 
Pin 2 LH amplifier 
Pin 2 LH amplifier 
Pin 2 RH amplifier 
Pin 23 RH amplifier 
Pin 23 LH amplifier 
Mains earth in 

128 

to Common earth 
to Pin 23 RH amplifier 
to Pin 2 RH amplifier 
to E tagstrip B Fig. 11 
to E tagstrip B Fig. 11 
to Neg. RH speaker socket 
to Neg. LH speaker socket 
to Copper plane, mains 

panel 

Copper plane, mains panel to Common earth 
Transformer metalwork to E on mains input socket 
Pin 32 Light Modulator to E on mains input socket 
Turntable metalwork to Common earth 

All connecting leads to the speaker output sockets 
should be routed well clear of pre- amplifier and 
mixer panel. Good quality screened lead must be used 
for the turntable and mixer connections and the 
screens of these connected as shown in Fig. 11. It 
will be noted that all these connections are made to 
the mixer ONLY. 

A transformer of low flux leakage must be used 
if hum is to be eliminated. The hum level of the 
prototype at maximum gain setting was virtually nil 
on both channels. 

It is an advantage to exchange capacitors C3 and 
C5 i.e. C3 to be 10014F and C5 25iF. Resistor R19 
should be changed to 39011. On mono versions of the 
Disco omit the balance control and make VR9 
10klllog. 

The polarity of C6 in Fig. 6 and on the PCB sup- 
plied by the Readers PCB Service is reversed to what 
it should be. Reverse the capacitor if already fitted. 

Before initial switch -on ensure that VR52 is set 
fully clockwise. 

Practical Wireless, June 1976 

www.americanradiohistory.com

www.americanradiohistory.com


talking 
TRANSISTORS P MATTHEWS a.aa.asa. asa 
B 

EFORE the design formulae of transistors are 
derived, it is necessary to examine how a 
transistor is capable of amplification. Conduc- 

tion is simply the movement of electrons in a general 
direction within a substance. A substance which 
allows electrons to flow freely through it is called a 
"conductor ", one which does not is called a "non- 
conductor" or "insulator ". The electrons responsible 
for conduction are those most loosely held by the 
nuclei of the atoms of the substance and lie in the 
outer parts of the atoms. These electrons are known 
as the "bonding" or "valence" electrons and there 
are usually two or three of these for each atom. Note 
that the definition of conduction does not imply that 
the electrons which start from one end of a conductor 
need be those which reach the other end, although 
this is usually the, case with good conductors. It 
could happen that after an electron had been re- 
moved from an atom A, leaving a "hole " in A, it 
could fill up a previously existing hole in an atom B, 
leaving the electron from atom B to continue. This 
process is shown in Fig. 1. Note that this is a purely 
diagrammatical representation of conduction in 
general, and that in a good conductor all the bond- 
ing electrons are quite free from the rest of their 
atoms. 

A B 

T T 

Fig. 1: Diagram to illustrate the idea of movement of electrons in a 

conductor. 

A point worth mentioning is that electrons are 
considered to have unit negative charge, which is i 
electron -volt (ev) in value, and that a flow of 
negative electrons in one direction is denoted by a 
flow of positive current in the other direction. This 
fact is brought out in Fig. 2, which depicts a simple 
battery and resistance circuit. At the negative battery 
terminal there is available a supply of electrons 
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which flow through the resistor to the positive 
terminal where there is a shortage of electrons. In 
fact, the battery serves just to pump electröns from 
its positive to its negative terminal, through the 
internal circuit of the battery. An electric current 
flows from the positive, through R, to the negative 
terminal. 

Current 
flow 

Electron Electron 
shortage +I s o plus 

s 

Electron 
flow 

1W1831 

Fig. 2: The electron state in the simplest of circuits. 

In summing up, it should be remembered that in 
conductors, including "resistances ", the bonding 
electrons are effectively separate from the rest of the 
atoms, whereas they are tightly held in insulators. 
As a matter of interest, this can be illustrated by 
observing the effect of heat on conduction, through 
the two classes of materials. An increase in the 
temperature of a conductor causes a drop in con- 
ductance (and increase in resistance) because the 
increasing vibration of the "stationary" ions impedes 
the otherwise almost free flow of electrons. When an 
insulator is heated it remains as such until a certain 
high temperature when the insulator "breaks down" 
into a conductor because the electrons part from 
the atoms. 

SEMICONDUCTORS 
A semiconductor is a substance which falls between 

the general categories of conductors and non- 
conductors. In other words, it is a very high 
resistance conductor at room temperature. As an 
example, the resistivity of silver, a conductor, is 
about 10- Ef1/cm3, that of pure germanium, a semi- 
conductor, about 60, and glass, an insulator, 104. 

/I 
\T' 

r 
p-type 
(c) IW18al 

Fig. 3: Three types of germanium, the n and p types being the result of 
added impurities. 
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Semiconductors are really insulators which have a 
low "breakdown" temperature and they behave as 
insulators when cooled appreciably. Between some- 
what below room temperature and about 75 °C in the 
case of germanium (approx. 150 °C for silicon) the 
resistivity falls very sharply until it is so low that the 
material acts as a conductor. 

It happens that the introduction of traces of 
impurities into the semiconductor over this 
temperature range has unusual effects on the 
resistivity and to see why this occurs it is necessary 
to take a closer look at the structure of semi- 
conductors. Germanium, an elemental semiconductor, 
has four bonding electrons, and forms a crystalline 
type of structure, with each electron teaming up with 
one other electron from and adjacent germanium 
atom. Although the bonding pairs of electrons are 
symmetrically arranged in three dimensions, Fig. 3 

has been drawn in two_ dimensions for simplicity. 
Suppose an impurity is introduced into the struc- 

ture. In diagram Fig. 3(b) so- called "donor" 
impurities, such as arsenic or phosphorus, which 
have five bonding electrons, are fitted into the 
structure. It can be seen that one electron is left 
over because only four are required for bonding, 
hence the name "donor ". The space electron is 
weakly held by the donor nucleus. Germanium modi- 
fied in this way is known as n -type germanium alloy 
and contains large numbers of virtually free 
electrons. 

p n 

Holes Electrons 

(a) 

p . 14.- i h -01 n 

Holes I 
v I L-ro I 

Is» I 112 I 

I I W" 

Electrons 

(b) 

Electron surplus Electron shortage 

(c). 
IW185 

Fig. 4: Illustration of electron flow in a p -n junction. 

An opposite effect occurs when "acceptor" 
impurities, such as aluminium, boron or indium, with 
three bonding electrons, are added to form p -type - 

germanium, Fig. 3(c). One electron is needed to 
complete the structure so that there is a positive 
hole. It can be seen that this p -type germanium is 

conductive since electrons can be attracted away 
from nearby atoms to fill the hole. In this way, the 
passage of a negative electron from A to B corres- 
ponds to that of a positive hole from B to A. 

There are, therefore, two important types of 
impure germanium, the n -type which has been 
treated with a trace of a donor impurity, and the 
p -type with an acceptor impurity. Electrons can move 
freely through both p and n alloys so they can be 

classed as conductors. This is contrasted with pure 
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or "intrinsic" i -type germanium, in which there is 
only limited intrinsic conduction at a given energy 
level. 

THE P -N JUNCTION 
When a strip of pure germanium is treated so 

that one half is of p -type and the other of n -type 
germanium, there is said to be a "p -n junction" in 
the middle. Almost as soon as the junction is formed, 
some loose electrons break away from the n -layer and 
a few of these diffuse into the p -layer to fill in the 
holes nearest the junction. This means that there is a 

p n 

Imaginary cell 

(a) 
Reverse bias 

p n 

b) 
Forward bias twisel 

Fig. 5: The two forms of biasing applicable to a Junction. 

layer of intrinsic germanium on the p -side of the 
junction. However, i -type germanium constitutes a 
comparatively very high resistance and so the 
electron flow from n to p ceases almost immediately, 
an equilibrium being set up at a given temperature. 
This is illustrated in Fig. 4 (a) and (b). Since 
electrons have moved from the n layer to the p layer, 
there is a shortage of electrons in the n- region and a 
surplus in the p- region. Another way of saying this 
is that the n -half of the p -n junction has obtained a 
positive charge with respect to the p -half. This is 
represented diagrammatically by means of a cell in 
Fig. 4(c): The value of this "contact potential" is 
about half a volt, and it is important to remember 
this. 

Consider what happens when an external source of 
EMF is applied across the junction terminals, and its - 

polarity opposes that of the imaginary cell, as in Fig. 
5(a). This is known as biasing in the reverse direc- 
tion. Only a small current flows as the insulation or 
"depletion" region of germanium atoms in the 
junction is "reinforced" or widened. When the 
external battery is connected the other way, as in 
(b), the depletion region is broken down and 
electrons flow freely from the n- region to the p-region. 
This is known as biasing in the forward direction. In 
other words, the p -n junction acts as a rectifier pro- 
vided that the applied voltage is greater than its 
contact potential. This simple p -n junction rectifier 
has found a large number of applications in industry 
and is currently available in a wide variety of types 
ranging from modern versions of the "cat's whisker" 
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DOMM APFOR ROFESAMSIONALDEAL 

ATEURS 

*ORDERS BY RETURN OF POST *NO QUIBBLE REPLACEMENT PART SERVICE 
*QUALITY BRANDED PRODUCTS 'FREE UP-DATE INFORMATION SERVICE 

TOOLS 

The handy EXPO 12V d.c. drill is supplied 
complete with drill kit containing 4 small drills, 
two spare collets, two cutters, wire brush, 
soft buffer, grindstone and 9 various 
milling and reaming tools. 

Drill & kit £9.50 + s 

Kit only £4.75 + s 

ORYX SOW SOLDERING IRON 

SEMI-CONDUCTOR DEVICES 
RECTIFIERS 
IN 4001 - 5p ea.) 
IN 4002 - 6p ea.) + s 

IN 4003 - 6p ea.) 

MULLARD MODULES 

LP 1173, - £6.10+H 
LP 1184/2 £6.58+ H 
LP 1185 - f4.50+ H 

LP 1186 - £6.32+ H 

LP 1400 E5.15+ H 

1.0A bridge 1400V) - 32p+ H 
1-6A " 1200V) - 48p+ H 
1.6A " (800V) - 70p+ H 
2.OA " (200V) - 72p+ H 
2.OA " (600V) - 90p+ H 

Temperature can be altered 
between 200 -400 °C. 

Iron 240V £6.90 + s 

Stand £2.80 + s 

TRANSISTORS 
8C 107 12p s 

BC 108 - 11P s 

BC 109 - 12p s 

BFY 50 - 20p s 

BFY 51 19p s 

BFY 52 - 20p s 

2N 3055 - 628 s 

2N2646 94p s 

TIP 2955 £1.14 s 
TIP 3055 61p s 

BC 2376. - 11p H 

BC 238C - 10p H 

BC 239C - 12p H 

ZTX 107 - 10p H 
ZTX 108 9p H 
ZTX 109 - 12p H 
ZTX 300 13p H 
ZTX 500 - 14p H 
NUE 340 :62p H 
TIP31A - 36p H 
TIP32A 40p H 
2N 3819 -27p H 

3111 141 65p s 

CS 715 -18pH 
10, for £1.50 H 

(Similar to. 
2N 3819) 
8F 180 40p s 

8RY39 72p s 

ISO -TIP CORDLESS IRON 
Mains and 12V d.c. 
versions available 
£11.50 + s 

DE- SOLDER TOOLS 
Three high -suction models available 

SR2 £8.20 + s 

SR3 £5.20+ s 

SR3AS £4.80 + s 

Spare nozzle 60p ea. + s 

Please state type 

610--41.11.11 
NICKEL - CADMIUM 
RECHARGEABLE CELLS 
rena Sim. to nom. 

dry cell capacity 
N 0. 
None 1.2Ah Ah 
HP11 2.0Ah 
HP2 4.0Ah 

charge 
cur. (mA) 
50 £1.10 s 

100 £1.24 s 

200 £1.80 s 

400 £2.70 s 

ELECTRONIC IGNITION UNIT 

* High performance 
* For 2 & 4 stroke engines * Improved start/running * 'Crisper' throttle response * Reduce battery drain 

Neg. earth or pos. earth 

£15.00 + s 

Please state type required 

'INTERNATIONAL 25' 
Build yourself a 
BIG SOUND amp 

** at budget prie 4 

As featured 
in'ETI' Oct 75 edition 
FEATURES 

Triple Op -amp pre -amplifier 
+* Power 'Darlingtons' 

Modern styling 
* 25W per channel into 8 ohms. 

Complete kit with 
assembly instructions 

Overseas orders £34.50 
S.A.E. for full spec. 

BATTERY 
ELIMINATOR 
Switched output 6, 
7.5 or 9V at 250mA. 
D.C. pos. or neg. earth 
£3.15+ s 

LC.'s 

T05 Reg - £1.10 s 

MVR 5 -£1.55 s 

MVR12 -E1.55 s 

MVR 15 - £1.55 s 

LM 3091( - £1.95 s 

7805 £1.50 s 

7812 - £1.50 s 

7B15 - £1.50 s 

7824 - £1.50 s 

i15V D.I.L. £2.82 s 

TBA 231 - £1.50 H 
TBA 800 £1.20 H 
TBA 8105 - £1.30 H 
TBA 820 £1.00 H 
ZN 414 - £1.30 H 
ZN 424 - £1.25 H 
741 Op-amp - 36p s 

747 Opbmp 
(Dual 7411 - 95p 
748 Op-amp 48p s 

555 TIMER 56p s 

556 (dual 5551- £1.10 s 

HA 1156 -.£1.60 H 
(similar to 
MC1310P) 

ORP12 72p s 

8A Trine .£1.18 
ZN 1034E -£4.70 s 

BOOKS (Z) 
Hi -fi hints and tips 38p ea. 
Towers international transistor selector £2.95 ea. 
Electronic circuit design handbook -a 
must for electronic enthusiasts £4.50 ea. 

'SAMOS' CASES 

CONDITIONS OF SALE 
All prices are ex -VAT 
If affixed with s add 8% 
If affixed with H add 121% 
Z = Zero rated 
Package & posting free 
for orders over £3.00 
Overseas orders add 15% 

Cash with order. Cheques /Postal 
Orders to Daram Electronics Limited, 
P.O. Box 158. Leeds, LS12 2UF 
Small order handling charge of 40p 

. for orders under £3.00 

DORAM'S NEW CATALOGUE - 
THE AMATEURS GOOD COMPANION 

Low -cost blue cover and white base 
PVC steel cases 

S1 50W x 50H x 100D 
S2 100W x 50H x 100D 
S3 150W x 50H x 100D 
S4 50Wx75Hx125D 
S5 100W x 75H x 125D 
S6 150W x 75H x 125D 
S7 200W x 75H x 125D 

£1.03 + s 

£1.17 + s 

£1.31 + s. 

£1.47 + s 

£1.68+ s 

£1.97 + s 

£2.19+ s 

SPECIAL OFFER! ! 

If catalogue ordered simultaneously with order 
for SAMOS cases - case price less 25% 

alsessa wIrn 
"The Doorway 

PW 6/76 

An Electrocompanents Group Company r 

°,r^` I enclose 60p. Please send me by return my Doram Catalogue. 
inc. post & packing. (Overseas orders except B.F.P.O. please add 30p for post and 

Free up -date service until Aug. 1976. I packing surface only). 
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A Guide to 
Amateur Radio 
PAT HAWKER 16th Edition 

o a : 

ease order from your bookseller or from: 

Newnes -Butterworths 
Borough Green, Sevenoaks, Kent 

A Guide to Amateur Radio will 
assist the newcomer to learn about 
the hobby and help him to obtain 
a transmitting licence. It will also 

provide a valuable reference source 
for information on amateur 
receivers and transmitters as well 
as providing details of home -built 
equipment and new data on recent 
trends in equipment and simple 
multi -band aerials. The whole range 
of amateur equipment is covered - 
test gear, fixed, mobile and porta- 
ble stations and constructional 
details are given of an economical 
h.f. receiver and a 1.8/3.5Mc/s 
phone /cw transmitter. 

Entirely new material has been 

added giving useful information 
on international amateur radio 
organizations, on learning the 

morse code and on the inter- 

national allocation of call- signs. 

128 pages f'3.95 

VAT 

(DEPT. S1MMOND D, W NCCHEAP TRANSFORMERST 8 
CANTERBURY, KENT Tel: (0227) 52436 

CASED TRANSFORMERS 
Housed in smart resin coated steel 
cases with 3 core power cable and 
outlet socket, fused primary winding. 
Isolation types are fitted with 3 p n 
outlet sockets and are available with 
110 volt or 240 volt output (please 
state). Auto types are fitted with 2 -pin 
flat style sockets up to 500VA. 3pin 
sockets from 750 to 3000VÁ Sec 
Auto Isolation Sections for prices. 
Plugs extra. 

_ 

' - -+ ® 

t .. 

30 VOLTS 
Primary 200/240V 
Secondary 12, 15, 20, 24, 30V 

REF. PRICE POST 
AMPS NO £ £ 

0.5 112 217 0.61 
1 79 874 0.68 
2 3 4.38 0.72 
3 20 505 0.85 
4 21 5.98 0.85 
5 51 7.05 0.93 
6 117 TN 0.97 

10 
8 88 1031 1.18 

89 10.87 1.18 

BRIDGE RECTIFIERS 
One Amp Price or amp Price 
50P.I.V. 0.25 100P.I.V. 0.60 

100P.I.V. 630 200P.I.V. 0.65 
200P.I.V. 0.35 400P.I.V. 0.655 
600P.I.V. 0.40 600P.I.Y, 0.80 
Two Amp Price Six Amp Price 
50P.LV. 040 50P.LY. 070 

100P.LV. 0.45 100P.LV. 0.75 
200P.I.V. 050 200P.LV. 090 
400P.I.V. 055 400P.LV. 015 
Add 12I"á VAT on all prices. 
Post 10p. 

SPECIAL OFFER 
2 KVA ISOLATORS 
Fully impregnated A screened 
2 primary windings IlOV each 
2 Secondary windings 115V 
each (2 matching trans- 
formers) 1E9.60 pine carriage 
VAT 8 %. 

SAFETY ISOLATING See catalogue for full range. 
Prim. 120 /240V- Sec. 120 /240V. Centre Tap with screen. 

PRICE 
PRICE PLUGS PRICE 

VA REF CASED 2 Pin+Earth OPEN POST 

( 60 140 
14 46 

0.98 5.52 0 72 
200 151 1287 0.08 9.07 0.97 
250 152 14.47 0.98 1012 1.18 

SO VOLTS 
primary 200/240V 
Secondary 19, 25, 33, 40, 50V 

REF. PRICE POST 
AMPS NO. E £ 

0.5 102 2.83 0.61 
1 103 3.57 076 
2 104 6.57 0.85 
3 105 6'89 0.85 
4 108 8.85 1.08 
6 107 13.58 118 
8 118 14.29 1.44 

10 119 1856 1.86 

2" and 4" VAT NEW PANEL METERS o n ói 
2" 4" 

Size: 60mm wide x 4bmm Size: 110mm wide x 
high x 40mm deep. 82mm high 43men deep 

I.R. I.R. 
Movement Ohms Movement Ohms 
0 -5 micro A 1250 0 -50 micro -A 1400 
0 -100 micro A 580 0-100 micro A 730 
0 -500 micro A 170 0 -580 micro A 200 
0 -1 mA 170 0 -5 mA 200 
0 -1 

mA 
170 0-5 200 

0 -10 mA 5 0-10 mA 5 
0 -50 mA 0.5 0-50 mA 0.5 
0-100 -oo mA 0.5 0-500 mA 0.5 
0-1 Amp 0.6 0 -1 Amp 0.5 
0 -2 Amp 0.5 0 -2 Amp 0.5 
o -25 Volt 15K 0 -25 Volt 15K 
0-50 Volt 50K 0 -50 Volt 508 
0 -300 Volt 300% 0-300 Volt 300R: 
"8" meter 170 [[S" meter 200 

Vu meters are complete with detectors. Modern wide 
view. Price 2" 8340 Poet 10p. Price 4" 2410 Poet 20p. 
VAT 121%. Lampe 9Sp per set. Plus 8% VAT. 

FOR 
MULTI- 
METERS, 
INSTRU- 
MENTS, 
RESIST - 
ORS, 
NEONS, 
TOOLS, 
POWER 

SUP - 
PLIES, 
etc. 
Send for 
Cata- 
IQQue. i7 

AUTO TRANSFORMERS 
See catalogue for full range. PRICE 

PRICE PLUGS PRICE 
VA REF. CASED 2 R 3 pin OPEN POST 

(Watts) NO. £ £ £ 2 
1500 93 2417 096 20.13 O/A 

MINIATURE & EQUIPMENT 
Primary 240V with screen. See catalogue for full range. 

VOLTS MILLIAMPS REF. PRICE POST 
Sec. 1 Sec. 2 Sec. 1 Sec. 2 NO. £ E 

3 -0 -3 - 200 - 238 1.75 0.34 
0 -6 0 -6 500 500 234 175 0.34 
0 -6 0 -6 1000 1000 212 8.38 0.46 
9-0.0 - 100 - 13 175 0.34 
0 -9 0.9 330 330 235 1.75 084 

Ó VOLTS 
Primary 200/240V 
Secondary 24, 30, 48, 60V. 

REF. PRICE POST 
AMPS NO. £ £ 

0.5 124 8.78 0.72 
1 - 126 4.03 0.85 
2 121 8.60 0.97 
4 121 9.35 1.18 
4 123 9.75 1.18 
5 40 1073 118 
8 120 1310 1.36 
8 . 121 10.48 O/A 

10 122 21.89 O/A 
12 189 19.24 0/A 

12 & y2 VOLTS 
Primary 200-240 Volts. See catalogue for full 

POST AMPS REF. PRICE POST - 

12V 24V N0. S £ 
2 1 71 2.04 0.61 
4 2 18 3.17 0 -62 
6 3 70 4-82 0.72 
8 4 108 5.65 0.85 

NEW CATALOGUE 2Sp I NEW CATALOGUE 25p 
/ 
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detector to power units capable of handling hundreds 
of ampères. 

It should be mentioned that germanium is not 
the only semiconductor, there being many covalently 
bonded crystalline compounds and a few elements 
which exhibit this effect. Silicon is commonly used 
today and, in all that has been written so far, 
"silicon" can be substituted for "germanium" as 
both elements have four bonding electrons and 
function in the same way. 

THE JUNCTION TRANSISTOR 
An ordinary junction transistor is basically a. strip 

of semiconductor material, such as germanium or 
silicon, which has been processed so that it is either 
all n -type except for a narrow p- region in the middle 
(n -p -n transistor) or p -type except for a narrow 
n- region (p -n -p transistor). These connections are 
made to the strip, one to each end (emitter, collector) 
and one to the centre region (base). The p -n -p 
transistor has been very popular in Britain for many 
years, but n -p -n transistors are now becoming more 
common. The following discussion will be confined to 
the n -p -n transistor, although what is stated applies 
also to the p -n -p transistor, but with voltages reversed 
and "holes" in place of "electrons ". 

Iw1e71 

Fig. 6: Polarities of 
voltages applied to a 
junction transistor, in 
this case an n -p -n type. 

Transistors are normally biased by two external 
voltage sources, as shown in Fig. 6. When the base 
lead is disconnected, only a small leakage current 
flows through the transistor. If the base is given a 
small positive bias EB, the emitter -base pn junction 
is biased in the forward direction and electrons are 
emitted from the emitter towards the base. Now the 
base region is very thin, so that a large fraction of 
the electrons travel on into the collector region where 
they are attracted by the electron shortage caused 
by the collector -emitter battery, Ec. This fraction, 
which is obviously less than unity, is given the 
symbol "a" and with most transistors has a value 
of about 0.98. The remainder of the electrons flow 
out through the base connection. 

It has therefore been shown that a small current, 
Ib, flowing into the base causes a much larger 
current, Ic, to flow into the collector, and this is what 
is meant by "current amplification ". The ratio, small 
change in Ic /corresponding change in Ib, is known as 
the "current gain" of the transistor of a particular 
working point, and it is denoted by the symbol "ß ". 
Many transistors have a ß of about 50. It will be 
shown later that /3= a /1 -a. 

AMPLIFICATION 
The emitter of a transistor corresponds to the 

cathode of a triode valve, the base to the grid and the 
collector to the anode. The polarities of the bias 
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m 

a 

Anode 
voltage 

Triode 

a 

a 

Anode 
voltage 

Pentode 

Breakdown 
voltage 

Collector 
voltage 

Transistor 
IW1881 

Fig. 7: Characteristics of a transistor compared to two types of ther- 
mionic valve. 

voltages for an n -p -n transistor are similar to those 
of a triode, but those for a p -n -p type are different. 
It is convenient at this point to note two important 
differences between valve and transistor charac- 
teristics. 
(i) Transistors have a finite base current flow and 

consequently a low input impedance. Valves do 
not. 

(ii) The collector voltage /current graph of a 
transistor can be divided into two sections 
characterised by a low collector (output) 
impedance at low voltages, and a linear high 
impedance region of higher voltages. Valves 
show somewhat different characteristics as 
illustrated in Fig. 7. 

Transistors can be operated in the three modes, 
common base, common emitter and common collector, 
similar to their valve counterparts, and these circuits 
will now be considered in greater detail. 

COMMON BASE 
The common base or "collector follower" amplifier 

circuit is used, like the common grid circuit, for 
VHF and UHF amplification, as well as to match low 
impedance to high impedance. Its theoretical and 
representative practical circuits are shown in Fig. 8. 

The current amplification, AI, is defined as small 
change in is /corresponding change in ib which is 
equal to a. Voltage amplification Ao, is given by 
small change in output voltage /corresponding change 
in input voltage, and since, from Ohm's Law, V =I X R, 

this can be written as é x RL, which is the same as 
IN 

RL 
a -. 

rIN 

The power gain, Ap, is the product of voltage and 

current gain which is a2 
RL 

or just a Av. 
riN 

The input impedance is defined as r1= small 
change in ebe /corresponding change, in k. However, 
from Ohm's Law, V = I X R, so that 

ebe = Ie (riN + Rs) = ierIN + ie Rs. 

:. ierin = ehe - ieRs 
ehe 

= - Rs 
i e 

It is thus shown that the total effective Rin is the 
sum of the transistor input impedance and the source 
impedance, Rs, of the input. The transistor input 
impedance is found to vary greatly with RL. 
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The output impedance, rout, is small change in eob/ 
corresponding change in io. 

This quantity tends to increase as the source 
impedance, Rs, increases. 

Examples 
Fig. 9 depicts an impedance converter for match- 

ing a 20012 (low impedance) moving coil microphone 
to a 24V transistorised amplifier with a 10kcl input 
impedance. A low -noise n -p -n medium power 
transistor with an a of 0.990 is used. Find, approxi- 
mately, (a) current (b) voltage (c) power gains of 
the circuit, assuming rIx = 20052. 

(a) Current gain = a = 0.99 
(b) Voltage gain = 

111, 00 
a (0.99 x 20 0 

1 
- 50 approx 

IN 

(c) Power gain = AIAv = 50 approx 
Note that RL has been made as small as possible 

to ensure low input impedance and that a resistor 
Rl has been included in series with the input to 
increase the transistor output impedance, typically, 

(a) 
Theoretical 

(b) 
Practical A F 

-O 
5»F 

Output 

1 
+ve 

* 

6V 

I 

(low) Output 

(c) 
Practical R F 

1W1891 

Fig. 8: Transistor in a collector -follower configuration (a) with a 
practical circuit for audio applications (b) and high- frequency use (c). 

Fig. 9: Circuit using a collector -follower as an impedance matching 
device, the characteristics of which are discussed in the text. 

to over 100k12. This is, of course, shunted by RL, so 
that the overall output impedance is nearly 10k52, as 
required. - 

COMMON EMITTER 
The theoretical and practical representative circuits 

of common emitter amplifiers are shown in Fig. 10. 
The common emitter circuit is widely used for AF 
and many lower frequency RF applications where a 

(a) 
Theoretical 

(b) 
Practical A F 

(C) 
Practical RF 

Fig. 10: Theoretical circuit (a) and two practical circuits (b) and (c) for 
a common- emitter high gain application. 
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You can learn quite a lot about 
electronics, just by building a Heathkit. 

Now we can teach you even more. 
Part of the satisfaction in building a repeating any section as many times as you 

Heathkit is finding out how it's made and need. The comprehensive course and kit 
how it operates. experiments will lead you step by step to a 

And now, with the introduction of the thorough knowledge of electronics. 
Heathkit Continuing Education Series, And, when you've finished the 
you can learn even more. programme, you can also take an optional 

There are four Heathkit Individual final examination. 
Learning Programmes available in this If you'd like to learn more about the 
series: DC Electronics; AC Electronics; Heathkit Continuing Education Series, just 
Semiconductor Devices; and Digital post the coupon (enclosing 10p for postage). 
Technology. Heath (Gloucester) Limited,Dept. PW -66, 

Each programme is self -instructional, Bristol Road, Gloucester,GL2 6EE. 
allowing you to study at your own pace - Tel: Gloucester (0452) 29451. HEATHKIT 

rTo: 
Heath (Gloucester) Limited, Dept. PW- 66,Gloucester, GL2 6EE. HEATH 

Please send me a leaflet about the Continuing Education Series. 
Schlumberger 

I enclose a 10p stamp for postage. 
Name 
Address 

I- 
Postcode 
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tecicnowledgey in consumer ICs - and their applications 
SGS Audio !Cs f ^l'weroa , 

T 
Y Y e V e moved 

To accomodate expanded R & D 
facilities, AMBIT has moved sales 

and administration to 25 High St. 
Brentwood. The existing 37 High 
Street premises are retained for the 
engineering activities. 
One of the first products of this p 
move has been the development of 
a TV sound tuner, from an "off 
air" system, using its own varicap 
UHF TV tuner, with ICIF am- 
plifiers and block filters by TOKO. 
And then one of our best ever 
circuits - an electronic touch tuner, 
with scanning mode, and facilities 
for 6 preset stations. The unit is 

suitable for use with FM, and now 
AM of course, and offers a corn- 
pieta tuner system without any p y 
moving parts. Selection is by means 

of touch tuning in all cases, with 
manual scan and preset switching 
automatically interlocked. 

Our ASO facilities are available for 
general consultancy to OEMs: further 
details on application. Standard project 
estimation fee, including project evalua- 
tion comment data is £15.00 payable in 
advance. 

Modules & Kits 
New modules: 

8011 Totally touch tuned varicap controller built £14.99. 
8005 Larsholt tunerset accesory unit, with pilot tone filter 

and audio stages, rectifier, IC stabilizer, meter driver 
circuits. £4.99 (kit/ 

8001 55kHz low pass filter (rnpx birdy filter) £2.35 built 
£1.75 (kit) 

2001 Stereo scratch and rumble filter, with continuously 
variable operating frequencies. £5.80 (built) 

Stereo 
(kit) 

3000 Stereo control preamp - a wide dynamic range, low 
distortion AF preamp, with vol, bal, bass and treble 
controls. kit £5.78 

2020k The TDA2020 stereo amp kit photographed on the 
left. £7 -85 

7700 TV off air UHF sound tuner -bulk £26.00 
(4 preset stations) 

w; 
-L.' > - -s 

' ki! 
l 4. 

r 

The much heralded TDA2020 is here. And just 
to make sure that you don't 
SGS application test circuit 
15 +15 ( RMS) Hi Fi amplifier. 

Prices : IC 

go wrong, so is the 
PCB for a stereo 

AUDIO DISCRETES 

ZTX107/8/9 14p 
ZTX413(LN( 17p 
ZTX212/3/4 16p 
BD 535 nprri 7A /60v 52p 
BD536 pnp 53p 
BD377 np 3A/50v 29p 

80378 pnpl 32p 
80515 npn 2A/45v 27p 
BD516 pnpi 30p 
60609 npnl 10A /90v 70p 
60610 npl 102p 

p 

9000 kit AM /FM mpx tuner chassis, with mech. tuner £17.50 
7004 kit MW /LW varicap tuner module, inc. ferrite rod £9.95 
7252 HiP, MOSFET FM taner module by L.otuhols £24.00 
7253 HiFi FET FM tuner module inc decoder £24.00 
5600 Hi Q MOSFET varicap tunerhead by TOKO £11.25 
EC3302 
Complete 

FET tunerhead from TOKO £5.00 
Complete FM Tuner kits, inc case, for use with the above 
modules: details SAE please. Prices range from £40 . £60. 

Amongst our various accessories for entertainment 
electronics is a range of FM tuning, frequency and 
sig. strength meters with 12v, 50mA bulb. £2.50 ea. 

TBA81 OAS +HS 1.09 
TCA940E +HS 1.80 
TDA2020 2.99 

FM LINEAR ICS 

MC1350 0.70 
CA3089 +OC 1.94 
TBA120 +QC 1.00 

MPX LINEAR ICS 
ëggg 4 ¡pp Ala, 

MC1310P +LED 220 
CA3090AQ +LED 3.75 

I 
almbit international .e. 

25 high street, brentwood / 1 

aSSaX. cm1/ry 4rh. tel: (0277) 216029 
tlx: 995194 

Free price ist with an SAE, catalogue of modules and parts 
40p., including postage and VAT. 

General Terms: CWO please, official bodies and companies 

please note min. invoice £7.50. PP for CWO orders 22p per 
order. (UK and Eire). Overseas customers please include suffi- 
cient for postage. VAT is not included, and must be added 
at 25 %, In stock orders despatched within 48 hours. 

JUST PUBLISHED 

VHF /UHF MANUAL 
(Third edition) 

by 
D. S. Evans, PhD, AIM, G3RPE, and G. R. Jessop, CEng, MIERE, G6JP 

Everything about vhf/uhf radio techniques -in a single book 

Since 1969 the RSGB VHF /UHF Manual has been a best seller around the world, as the standard textbook on 

techniques and equipment for amateur radio transmission and reception at frequencies over 30MHz. (You will find 

a copy in many a professional radio technician's bookcase as well.) 

Now we are proud to announce the latest and best -ever edition. 

Over 400 large- format (180 x 245mm) pages packed with ideas, information and constructional details of tried and 

tested equipment, each specialist topic contributed by an acknowledged expert in the field. 

There are chapters on receivers, transmitters, space communications, filters, aerials, microwaves and much more. 

Simple amateur television is covered, and a data section provides valuable facts and figures to help the constructor. 

Many of the designs make use of integrated circuits, and the microwave chapter gives details of equipment for use 

up to 24GHz. 

It is the most comprehensive and up -to -date review of vhf and uhf techniques available today. If you are seriously 

interested in operation at these frequencies, it is a book you must have. 

Price £4.95, plus 68p postage and packing, direct from the publishers 
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high gain is necessary. It is seldom found in VHF 
applications because common base circuits are more 
stable and give greater gain. 

The common emitter current gain, often denoted 

by ß, is given by ß = 
1 

a 
a 

which is derived as 

follows:- a =io/ie But ie =io +ib (Using Kirchoff's 1st 
Law) (as ) 

a =. 1c :.a(ic +ib)= 
+ 1b 

a 
ß ib 1 - a 

Input 

is and eventually 

4.7k 

25yF 
lf -9V 

Output 

10k 100}íF 

OV 

I w1921 

Fig. 11: Typical audio stage using the common -emitter circuit. 

Thus, if for a given transistor a =0.98, then 
0.98 

ß = 1 -0-98 = 49. 

As for common base operation, the voltage gain is 
calculated from Ohm's Law:- 

small change in ec - is x RI, 
(R 

L À, 
corresp. change in eeb 1b X rIN - ß \ rIN 

The power amplification, being the product of 
voltage and current amplifications, is given by 

p2(RL) or ß(Ao). 
\\ rib/ 

As with valves in the common cathode (normal) 

(a) 
Theoretical 

15k 
300k 

Si- -.-t\A ' u 
25yF 

Input 
3.3k 

(b) 
Practical 

o 
-9V 

100p 100pF Output 
1 

+ve 
1W1931 

Fig. 12: Theoretical and practical circuit for the emitter -follower which 
can be used to convert a high impedance circuit to a low one. 
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configuration there is a phase change of approxi- 
mately 180° between output and input. 

Similarly the input impedance rh; _ (ebe - Its J . 

1b 

This 'quantity is greater (about 1kil for a small 
AF transistor) than in the common base mode, and 
decreases slightly with increasing RL. The output 
impedance rout is considerably lower than in the 
common base mode, and decreases somewhat with 
increasing Rs. 

Fig. 11 depicts the first AF stage in a transistor 
radio set. Find (a) the current gain (b) the voltage 
gain (c) the power gain, if the transistor has an a of 
0.983 and the input impedance is lkil. Neglect the 
loading of the following stage. 

a 0.983 
(a) a = 0.983 ß = - - 58 approx 

(b) Voltage gain = ß x 

1 - a 0.017 
RL58x4.7x103 
rfN 1x103 

= 273 approx 
(c) Power gain = ß x Av = 58 x 273 = 15834 

COMMON COLLECTOR 
This third configuration, sometimes known as the 

"emitter follower ", is used only for matching a high 
impedance to a low impedance. It is not commonly 
found elsewhere because little power gain is 
possible,, the voltage gain being less than unity. The 
current gain is about the same as for common 
emitter operation. Input impedance is found approxi- 

mately from 
/3 

, output impedance from ß . 

Although these are only approximate it is found that 
accurate values are seldom needed. Fig. 12 shows 
theoretical and practical common collector circuits. 

PW TECHNICROSS PUZZLE 
Solution to No. 13 

presented last month 

80 R 

R 

A 
14R 

D 

0 

A A 

o 
R 

D 
R 13R 

P 
P A R 

R 
o 

0 R 
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n000lvon 
ootnoion 

IF a home -built receiver or a signal generator is 
to be calibrated, or a receiver with errors in 
calibration is to be adjusted, some accurate 

means of obtaining frequencies for this purpose is 
required. Assuming that an accurately calibrated 
signal generator is not available, one method is to 
employ a harmonic marker giving a range of known 
frequencies. Such a marker is generally crystal con- 
trolled and thus relatively expensive. However, it is 
possible to dispense with crystals and still obtain 
a degree of accuracy which is greater than that with 
which the usual tuning scale can be read visually 
and which is thus high enough for most purposes. 

The unit described here is not crystal controlled, 
but provides frequencies of 100kHz, 1MHz and 5MHz, 
and their harmonics, and can be of enormous aid in 
calibrating the tuning scales of receivers covering 
frequencies to 30MHz or higher. 

HARMONIC CALIBRATION 
Fig. 1 shows some of the calibration signals 

obtained from the unit, and which might be marked 
on a receiver tuning scale. These will explain how 
the calibrator aid is used. One fundamental fre- 
quency provided is 100kHz, and its harmonics are 
multiples such as 200kHz, 300kHz, 400kHz, and so 
on. Scale "A" is a typical medium wave range for 
a receiver and the 100kHz harmonics furnish cali- 
bration points from 600kHz to 1500kHz (or 1.5MHz). 
If necessary, the 1000kHz mark is at once identified 
by the 1MHz fundamental frequency provided by the. 
unit. 

kHz MHz 

600 700' 800 900 1 IHz 
1.1 1.2 13 1.4 1.5 

2 

1 1 1 1 11 1 1 

3 MHz 4 5 _ 

I I 1 I I1 t 1 1 I I 1 I I I1 1 

15 20 MHz 25 
© I I I I I. I I I I I I I I 

30 
I 

Lw1971 

Fig. 1: Typical dial calibrations on a receiver, all of which can be 
checked with the calibrator. 

Scale "B" is a short wave band, in this instance 
covering from 1.8MHz to 5.1MHz. The 2, 3, 4 and 
5MHz tuning points are given by harmonics of the 
1MHz frequency and the 100kHz (or 0.1MHz) har- 
monics fill in between these. This permits calibration 
for an Amateur band such as 1.8- 2.0MHz or 3.5- 
3.8MHz to be made easily. 

Scale "C" is that of a higher frequency range 
with 5MHz points from 15MHz to 30MHz given by 
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The author's prototype built on a metal pane/ and fitted in a plastic box 
General radiation may provide sufficient signal for most purposes but 
for maximum output the signal can be taken from the coaxial socket. 

harmonics of the 5MHz frequency, and 1MHz inter- 
vals completed by the 1MHz signal harmonics. There 
is of course . 

no need to provide only those calibra- 
tion marks shown in Fig. 1. The 100kHz signal and 
its harmonics, the 1MHz signal and its harmonics, 
and the 5MHz signal and its harmonics may be used 
without breaks over the whole frequency range, up to 
the frequency limit at which they can no longer be 
detected. 

Each range of harmonics is obtained without any 
indication of the order of multiplication. For ex- 
ample, if a MW band is dealt with (such as "A ") 
marker signals will be heard at 100kHz intervals. 
To number these, it is necessary to discover what the 
frequency of one such mark is. Here, the 1MHz 
signal does this, and the scale can be counted off and 
numbered up and down from this point. 

With a range similar to that at `B" 5MHz could be 
identified from the calibrator and 1MHz harmonics 
counted off from this. With range "C" it would be 
necessary to identify readings to one 5MHz point, 
either by reference to the expected tuning coverage 
of the receiver, or by finding a known band, such as 
the 14MHz or 21MHz Amateur band, by listening. 
Once any single frequency is identified, calibration 
points can be counted from it, and numbered. 
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CIRCUIT 
In Fig. 2, Trl is an audio oscillator and modulates 

the RF oscillator because of the common resistance 
R7, to allow easy identification of the marker signals. 
Should Tl be other than listed, it may be necessary 
to reverse connections to one winding to obtain 
oscillation, or to change Cl or R1 to secure a suitable 
tone. 

Transistor Tr2 is the RF oscillator and the 4 -way 
switch Si transfers collector and base circuits to 
Ll, L2 or L3. These inductors are tuned by capaci- 
tors C2, C3 and C4 and are set to 5MHz for Ll, 1MHz 
for L2, and 100kHz for L3, by adjustment of the 
cores. Signal output is taken from the capacitor C8, 
but in many cases no electrical connection to the out- 
put socket is necessary. One pole of the switch 
breaks the battery circuit. 

CONSTRUCTION 
Most of the components are assembled on plain 

perforated Veroboard 95 x 41mm (334in x 158in) as 
in Fig. 3. A bracket cut from scrap metal is bolted to 
the board which allows the switch to be used to 
mount the board on the panel. The collector lead of 
Tr2 and C6 are connected directly to tags Sla and 
Slb of the switch. Slc has a flexible connection with 
a positive clip while the battery negative runs from 
R7. Put sleeving on all leads where necessary. 

The case used has a panel 152 x 90mm (6 x- 312in) 
but any box of somewhat similar size would be 
satisfactory. The switch and assembled circuit board 
fit as in Fig. 4. Holes are also drilled for the three 
coils and for the output socket. The latter holds a 
bracket, fitted to retain the battery at the end of 
the case. 

For easy soldering, the coil pins should be scraped 
first and lengthy heating must be avoided here or 
the pins may become loose in the formers. Wiring 
can be finished off from Fig. 4 and a check made 
that all is in order. 
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R5 
56k 

R7 
39 

9V 

Output 

C8 
5pF 

- C7 10nF 

a 51 
Off o 

w198] 

Fig. 2: Circuit of the calibration 
aid and transistor leadaut 
diagrams. Modulation is oh- 
tainedbY meansrofthecommon 
load resistor: R7..ff the audio ,, 
modulation, -is absent torero 
ONE,- winding only of trans -; 

'former Tl. 

COIL ADJUSTMENT 
The capacitor values are chosen so that adjustment 

of a coil core allows a fairly small band of frequen- 
cies around that wanted to be tuned. Before the unit 
can be used the cores have to be set with the aid 
of a radio receiver. To set L3 to 100kHz tune the 
receiver to the long wave programme of BBC on 
200kHz. Switch the calibrator to 100kHz and turn 
the core of L3 until a whistle is heard on the pro- 
gramme. This is the second harmonic of 100kHz. A 
zero beat or central position will be found, which is 

components list 

Resistors 
R1" 1kt2 
R2 4.71tS2 
R3 1 kS2 

R4 1k0 
All 4or} watt 10% 

Capacitors 
cl 4-7nF 
C2 200pF , SM 
C3 390pF SM 
C4 500pF SM 

Semiconductors 
Tri AC128 

Miscellaneous 
T1, AF driver transformer (Doram 217 -668 or Home 
Radio TR63. Ll, 'yellow' range 4, L2, 'yellow' range 
3, L3, 'yellow' range 1 (Denco, valve type). Si, 
3 -pole 4 -way wafer switch. Knob. Output socket. 
Case approx 152 x 90 x 50mm deep with metal panel. 
Plain veroboard 95 x 41mm approx. Battery and 
clips. 

C5 10nF 
C6 10nF, 
C7 lOnF 
CO 5pF 

,Tr2 0G170 
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Pins 6,8 4 
L1/2/3 Battery - e b C 

1W1991 

fig. 3; Top view of the velo- 
board on which the cal #braor 
is constructed. A metal brecJtet 
tarries the wafer switch, the 

, lock nuts on the switch spindle 
being used to secure the unit 
to the panel. 

The wiring under the 
most cases the component 
leadout wires can be used 

.:Instead of cutting them short. 
Yeroborad pins can be fitted to 
the board as required and used 
for anchoring points. 

Photograph of the finished calibrator. The bracket held by the coaxial 
socket locates the PP9 battery when the calibrator is placed in its case. 
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! r!t 4:'t3ëíais oJ he r wirhrS 
between the ,carls and the 
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possible to'abtalr3 the correct, 
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through its entire range, before - 

changing any áf 1fieso capaci- 
tors. 
The photograph belaw'' 'is; 
another' shot . at`.' the finished _ 

clibratär. 

the correct position. Turning the core either way 
from this will result in a whistle which rises in pitch. 

The core of L2 is most easily set to 1MHz by 
using a short wave receiver to tune in a standard 
frequency transmission on 5MHz and adjusting L2 
for zero beat. Check that this is correct by noting 
that the signal comes up at 1MHz or 1000kHz on the 
MW band of the receiver. Ll can also be adjusted to 
5MHz by this means. 

One range may help provide tuning points for 
another. For example, when the 100kHz frequency 
is set using the BBC's long wave transmitter, 1000kHz 
can be identified on the receiver MW band and L2 
can be tuned to this. Harmonics of 1MHz will then 
allow a fairly accurate location of 5MHz on the 
receiver, to find the standard frequency signal, so 
that L2 can be correctly set, and also Ll. 

Once the cores are correctly positioned, they will 
need only a small re- adjustment occasionally, and 
this can be done in a few moments with the aid of 
the 200kHz and 5MHz signals mentioned. The long 
term stability is of course not that of a crystal con- 
trolled oscillator, but if the calibration is checked 
before using the calibration aid, accuracy easily 
equals the ability to read an ordinary tuning scale. 

For long and medium waves, it may be sufficient 
to place the unit near the receiver, especially if the 
latter has a ferrite ród aerial for these bands. For 
higher frequencies, and higher orders of harmonics, 
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more coupling is required. A lead from the output 
socket can then be placed near the receiver aerial 
socket or can be directly connected, as necessary. 
With the usual communications type receiver or 
reasonably efficient short wave receiver, the 1MHz 
and 5MHz harmonics can be heard up to 30MHz. 
The upper limit at which the 100kHz harmonics can 
be heard depends on the receiver, and these become 
rather difficult to detect above about 5MHz, but can 
be heard well beyond this with a sensitive receiver. 

When preparing the scales for an actual receiver, 
note that the high- frequency end of a band is 
generally to the left, and that marking become pro -. 
gressively closer together. Despite this, they will 
have a regular appearance when counted off 
systematically. 

To calibrate or check the calibration of a signal 
generator tune a receiver to various harmonics of the 
calibration aid and then tune the generator to zero 
beat and mark its scale. Where the receiver does 
not cover the generator frequencies completely, a 
harmonic of the generator signal may be used. For 
example, 900kHz on the receiver can be used for 
450kHz on the generator, or second harmonic. 

As the unit is not crystal controlled, remember to 
check the frequency when it is used to calibrate 
other equipment. The cores may be locked with 6BA 
nuts. 
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EDITORIAL ANNOUNCEMENT 
PRACTICAL 
WIRELESS 

P C D SERVICE 10H READERS 
Our new PCB service is well under way and we are now able to 
add PCBs for two popular projects published prior to December 
1975. All boards, except SRBP, are epoxy glassfibre, drilled and 
roller- tinned. 

To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS 

Please supply PCB /s as indicated by tick /s in box /es 

Issue Project Ref Price P/P 

Mar 75 Electronic Organ 
(set of two) 

Sep 75 Electronic Clock 
(set of three) 

Dec 75 

Dec 75 

Dec 75 

Dec 75 

Radio -Pickup Link 
Random Number Selector 
Sound -To -Light Display 
12V PA System 

AM03151756 + 25 
AM0318 ff 
DN0795 
DN0796 2 40 + 15 
DN0797 

D N 0792 0-98 + 12 

DN0793A 0.98 + 12 

DN0798 1.15 + 12 

DN2/JM 098 + 12 

Dec 75 Disco System, Amplifier 
(2 required) each ÁM0421 3.40 + 18 

Dec 75 Disco System, Light Modulator AM0423 2.70 -f- 18 

Jan 76 Music Box SRBP DN1 /JM 2.25 + 18 

glassfibre DN1 /JM 3.00 + 18 

Jan 76 Emergency Light Unit AM0419 3.50 + 18 

Mar 76 CMOS Crystal Calibrator AM0438 1.19 12 

Apr 76 DF Receiver DN4/JM11.92 15 
(set of two) DN5 /JM J 

Apr 76 Wobbulator AM0443 1.08 + 12 

Apr 76 Auto. Slide Synchroniser AM0441 2.33 + 15 

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. ACCESS welcome. Send card number only. 

I enclose Postal Order /Cheque No for £ made 
payable to READERS PCB SERVICES LTD. 

© IPC Magazines Ltd. 
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Post Code 

Any correspondence concerning this service must be addressed to READERS 

I PCB SERVICES and not to the Editorial offices. 
maw maw Er 'ma mso maw e awe wow rim, wir 
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A -GAIN, 
A MEASURE 
OF SUCCESS! 

What's the problem? Transistors not 
matched? Gain suspect? Diodes open or 
short circuit? Don't GUESS -FIND OUT. 
The bulk of your semi -conductors can be 
measured for their vital statistics by this 
easy -to -use, self -contained, ever ready, 
professional style test set. 

VERSATILE 

TRA9I$S%R 
O 

ER 

IN NEXT MONTH 
PRACTICAL 
WIRELESS 

Sá 

RTICAL AERI. 
Fred Judd G2BCX shows how readily 
available materials can be assembled 
into vertical aerial systems giving 
worthwhile gain. 

for 144 111IH 

PREAMPLIFIER for the 
Lack of bass with some ceramic 
cartridges can be corrected with this 
equalising circuit, designed for two 
turntables. DISCO SYSTEM 

DON'T MISS THIS ISSUE! -ON SALE IN JUNE 
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Hr 

FWIef 1s 

iermd 10Oms- 

;jìme hiss 

les( lms 

MHz 

RANGE 

Specification 

DIGITA! 
FREQUENCY 

METER 

INPUT 

Frequency range 
Input voltage 
Input impedance 
Period 
Time interval 
Gate times 
Accuracy 
Stability 

Input waveform 
Display 

0-15MHz 
ûOmV to 10V 
1kS2 to 1uka 
1ms to 9959s (21 hours) 

1 ms to 9999s 
100,us to 1s 
1 part in 105 I count 
Dependent on crystal- 

typically i in 105 C 20°C 
immaterial 
4 digits, 7-segment filament 

type 

WHEN first designing the counter, cost was the 
first consideration, since it needed to be a 
versatile instrument, and within the pocket 

of the home constructor. At the same time it needed 
to compete favourably with commercial designs, and 
for this reason the counter design has been kept 
as simple as possible. 

One of the major considerations was in deciding 
the type of display to be used. Having surveyed the 
various types available, it was decided to use Doram 
filament types, " "as they come complete with ready 
made PCB's. Alternatively, LED's may be used. 

CIRCUIT DESCRIPTION 
The input stage centres around IC1 which has 3 

functions; (a) To amplify the incoming signal (or 
attenuate as appropriate) suitable for operating the 
counter. (b) To shape the signal into a waveform 
for operating the counter, and (c) To provide a 
suitable impedance so as not to unduly load the 
circuit under test. 

The crystal clock, provided by Trl and 2 operates 
at 100kHz, to provide a square wave to operate 
the counter. IC3 -7 divide the clock down to the 
required times. The display consists of a four stage 
counter, IC11 -IC14. Four BCD stores, IC15- IC18, and 
the decoder /driver, IC19 -IC22, driving the display. 
The control logic of the counter is centred on the 
pulse generator, IC9 and IC10. When in the frequency 
mode, the signal, having been "cleaned up" is passed 
into the counter IC14, via the switching system and 
the gate of IC10, the state of which is determined 
by the flip flops (FF1 and 2) in IC9. 
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In operation a clock pulse will change the state 
of the second flip flop, which in turn will open the gate 
in IC10 and allow the signal to pass. When the clock 
pulse ends, the state of the flip flop is reversed, thus 
ending the count. At the same time a condition is 
passed to the pulse generator causing it to operate. 
This has three functions; (1) To enable the stores, 
thus registering the count in the displays, (2) To 
reset the counters to zero, (3) To set the first flip 
flop in IC9, thus enabling the second flip flop to 
operate on the next clock pulse. 

In the period mode, the clock pulse is continually 
passed to the counter, and the incoming signal now 
operates the flip flop in IC9. In the time mode the 
same happens, except that the control signal to IC9 
comes from the monostable IC2. This provides a 
short pulse when triggered by a logic "0" at either 
SKl or SK2. In the test position the switching system 
selects a clock time of one second and a frequency 
of 1kHz, the counter thus has a display of 1000. 

OPERATING PRINCIPLES 
Referring to Fig 1, the input signal is applied to the 

input of a counting stage with its associated display, 
via a switch. Assume for the moment that the signal 
is a square wave of 1000Hz, and the switch is closed 
for exactly 1 second. In that time therefore 1000 
cycles will have passed through to the counter. If 
the counter has 4 decades driving 4 separate dis- 

Signal -00. o 
Switch Counter 

1W2121 

Fig. i: Block diagram showing the path of a signal applied to the 
counting stage. 

plays, then the number displayed will be 1000. It 
follows then, that the maximum frequency of the 
counter will be 999911z, ie, a maximum of 4 digits 
in the display. 

To increase the maximum frequency of the 
counter, all we need to do is to shorten the time 
the switch is closed. Take for example a signal of 
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I- 
[NCV 

PART 1 

1MHz. If we close the switch for 1 /1000 of the time, 
then the display will again show 1000 but this time 
it will represent kHz. In a practical counter the 
switch is replaced by an electronic gate, and the 
time the switch is dosed, is referred to as the gate 
time. The accuracy is therefore dependent on the 
accuracy of the gate time, and in the present design 
this is accomplished by using a highly stable crystal 
oscillator. 

MODES OF OPERATION 
In this design, 3 basic modes of operation have 

been provided for, these are detailed as follows; 
Frequency 

With reference, to Fig. 2, the signal whose fre- 
quency is to be measured is applied to the input 
stage. The function of which, is to either amplify or 
attenuate the signal and to convert it into a sghare 
wave. The gate time is selected by S4 and applies 
it to the control logic, assuming the counter has 

Display 

Gate 
i 

4 

Clock and dividers 

Store 

III 
Counter 

Control logic 

f 

I W2131 

Fig. 2: The incoming signal is converted into a square wave, amplified 
or attenuated, and applied for one clock pulse. 

been reset to zero, the operation is as follows; The 
gate is enabled for one period of the gate time 
(clock -period) which allows the square wave to pass 
through to the counter. At the end of this period, 
the control logic inhibits the gate, and provides two 
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pulses. One for enabling the store thus registering 
the count, and the second to reset the counter. At 
the same time it enables the gate to open on the 

Display 

Clock and dividers 

Gate 

_D-- 
Store 

Counter 

Control logic r 
h 

I W214 

Fig. 3: In order to measure low frequencies, the roles of the clock 
generator and input stage are reversed. 

next clock pulse, the result of which causes the 
display to update alternate clock pulses. 
Period 

The main difference between period and frequency 
measurement is that the roles of clock generator 
and input stage are reversed, as shown in Fig. 3. 

Instead of counting the number of input cycles 
during one clock period, the number of clock pulses 

o 

S4 

Clock and dividers 

Start o-- 

Stop o-- 
Earth o--- 

Timer control 

Gate 

-D- 

Display 

Counter 

Control logic r- 
W215-1 

Fig. 4: Block diagram showing the method used for time measurement. 
In this mode, maximum time indicated is 9999s. 
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during one input cycle is counted. The selected clock 
period is applied to the counter via the gate. The 
input waveform, after being cleaned up, is applied 
to the control logic. The store and reset pulses are 
generated in the same way but this time using the 
input waveform as the initiating signal. The period 
measurement is useful for low frequencies, such 
as those below 10Hz. At the same time it is more 
accurate. 

Time 
Referring to Fig. 4 it may be seen that time 

measurement closely resembles that of period. The 
major difference is that the control signal to the 
control logic comes from the timer control. 

In operation, the time interval selected again 
passes to the counter and the timer control is con- 
nected to the control logic. When the start ter- 
minal is connected to OV, the timer control pro- 
duces a short pulse which operates the control cir- 
cuitry to open the gate. The counter will now count 
in units as selected. For example, if a time interval 
of 10m is selected, the counter will count in units 
of 10ms, the display therefore will be in units of 
10. A display of 875 therefore represents 8750ms or 
8.75 seconds. 

When it is desired to end the count the stop 
terminal is connected to OV, which again produces 
a short pulse to close the gate and initiate the store 
and reset sequence. The display will now hold that 
count until the counter is reset. 
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General interior photo- 
graph of the unit, show - 
ing layout of displays 
and their associated 
PCB's, function 
switches and main 
board containing all 
logic and transistor 
components. 

STAGES 
A block diagram of the frequency counter is shown 

in Fig. 5. All of the above modes have been catered 
for, plus an extra position for testing. 
PSU: This section provides the following voltages for 
the various sections, +5V for the main circuit board, 
+5V for the display, +12V and -6V for the input 
stage. 
Input stage. This section converts the incoming 
waveform to operate the TTL circuits correctly. 
Timer control. This stage produces a short pulse to 
operate the control logic when used in the TIME 
mode. 
Crystal clock. This stage operates at 100kHz and 
provides a square wave to operate the dividers. 
Dividers. Five stages divide the standard frequency 
down to the times shown. 
Control logic. This performs the following functions; 
(1) To reset the counter to zero, (2) To store the 
count reached, (3) To open the gate for the time 
selected. 
Counter /store /decoder /display. These units together 
perform as a 4 stage counter, to count and display 
the frequency being measured. 
Switching network. The switches incorporated in 
this section perform the three modes of operation as 
detailed above. 

Referring to the power supply circuit diagram, 
Fig. 6. Tl provides two windings of 6.3V at 1.8A. 
The first winding being half wave rectified with Cl 
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Start o 

250V AC 

Stop o-- 
Earth o 

Signal 

+12V 

- 6V 

+5V regulated 

+5V unregulated 

OV 

Frequency 
Period Time 

I 

I Test 

Timer control 

Crystal 
clock 

Input stage 

100kHz 

Switching 
network 

10k Hz 
10011s 

: 10 :10 

Gate 
-1, 

Display 

II 
Decoder 

Store 

Counter 

-{ Control logic 

h 

r-- 

1kHz 
1ms 

100Hz 
10ms 

10Hz 
100ms 

:10 H 
1Hz 
1s 

I W2161 

Fig. 5: Diagram showing the complete unit in block form. The crystal clock has a frequency of 100kHz, which is subdivided down to 1Hz by means 

of five 7490 IC's. 

providing a small amount of smoothing. This is 

then used to power the displays. The second winding 
is bridge rectified by D2 D5, and smoothed by C2. 

A 5V regulator is used to provide the required 
voltage for the remaining circuit. A small amount of 

smoothing is provided by C3, and RF noise being 
decoupled by C4. The second transformer T2, 

supplies 18V to the bridge rectifier Brl, while the 
two zener diodes provide +12V and -6V for the 
input stage. 

It will be noticed that when all the segments of 

the displays are on, slight dimming occurs. This is 
due to the rather simple nature of the supply, 
although in practice this is quite acceptable, since 

when operating with their correct voltage, the dis- 

plays can be quite dazzling. 

INPUT STAGE 
IC1 Fig. 7 together with its associate components 

form the input stage of the circuit. The 710 is a 

comparator and has two inputs, inverting and non - 
inverting, pins 4 and 3 respectively. In use if the 
non -inverting input goes more than 5mV positive 
than the inverting input, the output goes high. Con- 

versely, if the inverting input goes more positive 
than the non -inverting input, then the output goes 
low. R5, 6 and 7 provide positive feedback to the 
non -inverting input, which causes the device to 
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Rear view photograph 
giving details of the 
power supply board, 
regulator and fuse 
bracket, and smoothing 
capacitor C2. 

147 

www.americanradiohistory.com

www.americanradiohistory.com


* components list 

Resistors 
R1 1800 
R2 1200 
R3 1kt2 
R4 10kt) 
R5 1Okt2 

R6 
ì7 100 
R8 ' 1 8kí2 
R9 220kt2 
Fì10 5.6kt2 
All resistors }W, 10%- 
except R1 which is 
1W 

Capacitors 
Cl 160i,F 10V 
C2 2000ie F 10V 
C3 100¡2F 10V 
C4 lOnF polyester 
C5 100,,cF 10V 
C6 100/iF 10V 
C7 10n 250V DC 
C8 1OnF polyester 
C9 lOnF polyester 
C70 4uF 63V 

Semiconductors 
Tri ' 2N3704 1C18 7475 
Tr2 2N3704 IC19', 7447 
T'r3 ... BSX20 
Tr4 BSX20 
Tr5 BSX20 
Tr6 BSX20 
1C1 710 
IC2. 74121 

R11 
R12 
R13 
R14 

2.2kt1 
7ks2 
10kt) 
1 kt) 

R15 1Akt2 
R16 1kS2 

R17 14kt2 
R18 lkt2 
R19 1flkt2 
R20 '1kt2 
R21 120t) 

ell lnF silver mica 
C12 lOnE polyester 
C13 200pF silver mica'' 
C14 2nF polyester 
C15 lOnF polyester 
C16 22pF silver mica 
C17 22pF silver mica 

.C18 '22pF silver mica - 

C19 22pF silver mica 

IC2fl 
1C21 
1C22 
D1 
D2-D5 
(i6 

7447 
7447 
7447 
1 N4001 
1N4001 
BZY88-12V1 
400mA zener 

IC3 7490 
IC4 7490 
105 7490 
106 7490 
IC7 7490 
C8 7404 

IC9 7473 
IC10 7400 
1C11 7490 
1C12 7490 
IC13 7490 
IC14 7490 
IC15 7475 
1C16 7475 
#Cí7 7475 

Miscellaneous 
T1, 0 -6.3V, 0-6.3V 1.8A mains transformer (196- 
139).12,0-12V, 0-12V, miniature mains transformer 
(196 -303). SI, DPST rocker switch. S2, SPST 
rocker switch. S3 and 54, four -pole change -over 
switches, push type in banks of four (338 -636). 
S5, DPDT rocker switch. Eight square opaque, 
buttons for push switches (338 -456). Two, 4 switch 
mounting frames with latching bar for push switches 

(338 -254). SKI, surface mounted coax. socket. 
SK21314, 4mm chassis sockets, ;black, red, and 
green. Four, 7- segment filament type tubes (586 -- 
352). Four, PCB's for filament tubes (433 -905). X1, 
100kHz crystal. Socket for crystal. Piece of Vero- 
board 95 x 210mm, 0-1in matrix. Piece of Veroboard 
for power supply 0.1in' matrix, 100 x 65mm. N1, 
mains neon. Aluminium front panel 255 x 116mm. 
Aluminium regulator ¡fuse bracket 55 x 90mm. 
Wood for case, screws, fablon, rubber feet, col- 
oured wire. Foes holder. (Numbers In brackets 
indicate Doram type numbers). 

D7 BZY88 6V1 
400mA zener 

D8 1N914 
09 1 N914' 
DIO 1 N914 
MVR1 5V 1-2A volt-' 

age regulator 
Dorsal type 
305-614 

Sri Mains recti- 
fier, encap- 
sulated type, 
1A rating. 

operate as a schmitt trigger, and is used to shape 
the signal into a square wave. Input protection to 
the device is provided by the two diodes D8 /D9, 
which conduct at about 0.7V thus limiting voltage 
excursions to the IC. 

T 

D2 

D3 

D4 001+, 

51' 

The maximum voltage which may be applied to the 
instrument, is mainly dependent on the dissipation of 
R3. In the present design this works out to approxi- 
mately 14V. If the power rating of the resistor is in- 
creased, to say, 2W then the input voltage may then 

+ Tor 
for displays 

MVR1 
OV 305-614(RS) 

+ = C2 

T2OOOJF D2-D5 
4 x 1N4001 

Br1 

n 

E 

Out 

R1 
180 

+ o CS 
omm100y.1 F 

+ o C6 
100NF 

0 +5V 
regulated 

+1 
Tb0c01F TflF 

R2 
120 

00V 

0+12V 

D6 
BZ Y88 
12V/400mW 

00V 
D7 

BZY88 
6V/400mW 

6V 

IW2171 

Fig. 6: Although the above power supply is of a simple form, it has to supply four separate voltages. These are +5V regulated, +5V unregulated 
+12V and -6V. 

148 Practical Wireless, June 1976 

www.americanradiohistory.com

www.americanradiohistory.com


SK1 S2 AC input o 

DC R3 
1k 

C7 
10nF 

D8 
1N914 

DO. 
1N914 

Input 

SK2 start o- 
SK3 stop o-+ 

SK4 earth 

OV 

+12V 

R4 < 
10k: 

+ 

+12V 

IC1 
710 

11 

6 

R5 
10k R7 

10k 

R6 Frequencyr 
*R8 

1.8k 

4 5V 

+C9 
T1onF 

-6V 

+ 
C10 
4NF 

Timer control 

C12 
10nF 

c7 
X1 
100kHz 

C11 

T1nF 

C 
oo e 
o c 

b 

2N3704 
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display 
board 2 

Off 
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2N3704 

Crystal clock 

Differential voltage comparator 

710 

+12V 

OV Non - 
inverting Inverting -6V 

input input 

74121 

IC4 
14 7490 

5 divider stages 

Monostable multivibrator 

1Hz 

® C15 
10n F 

+5V 

OV 
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1 W2181 

Flg. 7: Part of the complete circuit diagram showing details of the following stages :-lnput stage, timer control, crystal clock, divider stages and 

switching network, continued on page 156 
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has integral keyboard, two 250 mW monitoring 

hhann 
channels 

andfacilitiesfor 

amplitude, 
and loudspeakers, and harmonic modulation. 

amplitude, frequency 

' CI A SPE C1 í A _ 
SELECTION 

\, 

OF MUSICAL 

\ PROJECTS ,, 

\FROM PE ,' 

Available 
Now 

£t20 
POST PAID 

ITo: Practical Electronics 
IPC Magazines Ltd., Receiving Cashiers 
Dept., King's Reach Tower, 
Stamford Street, London SEl 9LS 

Please send me copy(ies) 
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ELECTRONIC PIANO 
has realistic piano effect with touch - 
sensitive keyboard and additional choice of 
harpsichord or honky -tonk voicing. 

THE ORION STEREO 
AMPLIFIER 
A hi -fi amplifier with output of over 20+20 
watts. Compact and complete in one unit, it 
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Some great sound effects units 
for guitars, keyboard instruments 
and general recording. 
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If you do not wish to mutilate your copy of the magazine, please send 
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I (f2.35 post paid for 2 copies). Post code 
Remittances with overseas orders must be sufficient to cover despatch by sea or air mail as required 

Company registered in England. Regd. No 53626. A subsidiary of Reed International Limited. 

150 Practical Wireless, June 1976 

www.americanradiohistory.com

www.americanradiohistory.com


PRACTICAL WIRELESS 

FL\ULT#IN i;1NG GUI i. 
continued from April 1076 

In the first part of this Guide 
Les Lawry -Johns concentrated 
on test equipment and methods 
of checking transistors and 
components. This concluding 
article' deals with the technique 
of logical fault -finding in a 
typical piece of equipment, a 
Music Centre, and on getting 
the maximum amount of infor- 
mation from observed fault 
symptoms. 

IN the first part we looked at the bare essentials as far ás 
tools and service aids were concerned. We also looked 
at the basic methods of testing diodes and transistors 

and briefly touched upon RF and IF alignment, testing 
capacitors and resistors with a multimeter etc. Once it 
becomes known that you are a servicing man you will be 
expected to become a convenience for all and sundry, to 
perform miracles at the drop of a hat, repairing everything 
from hair dryers to colour TV's. Practically all these jobs 
will be a labour of love and you will gain little, except an 
ever -growing circle of "friends" that you could well do 
without! 

You will have to develop a defence mechanism which 
will enable. you to escape without giving offence. To be 
able to give an apologetic smile and say "I'd love to do it, 
old chap, but it's not my line. You should see old so- and -so, 
he's an absolute wizard with these things! I wish I was half 
as clever as he is but I'd probably make a mess of it. 
Sorry ". If this is not the right line, try, "Oh yes, it's well 
worth spending a fiver on it, provided I can get the spares 
from the maker but they are very pricey you know ". At the 
mention of a fair amount of money, the golden object 
becomes as tinkling brass and is not worth the trouble. 

In fact this is not an excuse as spares are very expensive. 
Recently a plastic spool carrier for a well known tape 
recorder was ordered thinking it would be no more than a 

£1 or so. When it arrived it was £6.25 including postage 
and COD. We paid but we doubt if the customer is going 
to be pleased! In any case you will have to make up your 
mind just what you are going to tackle and what you are 
not. Make these dividing lines and stick to them. 

The Chinaglia Belluno P73 single trace oscilloscope has an input 
impedance of 1Mó2 and the input capacity is 450, The Y amplifier 

response is 3dB down at 8MHz. 

What's all this got to do with fault finding? Precious 
little but there are other matters to consider and it is as 
well to ponder on these as it is very difficult to earn a 
living at servicing alone. The one that can make a fortune 
at it will have to be a hard man indeed, and I don't know of 
him! 

General servicing, such as we have in mind, will mainly 
concern radios and TV receivers, but the latter are ade- 
quately covered by our sister magazine Television and so 
we must concern ourselves here with the radio side, with 
reference to tape recorders, amplifiers and the like. Recent 
issues of PW have given a general idea of the methods 
employed in servicing car radios, unit audios and valved 
equipment etc. So here we are concerned with fault 
tracing, diagnosis and handling. 

DISMANTLING 
Whilst one glance is all that is required in some cases, 

to see how a particular set is to be dismantled, in others no 
amount of inspection seems to reveal how the thing comes 
apart. If the maker's service information is to hand this 
may explain all, or it may not. The best thing to do in such 
cases is to remove what can be removed and hope that this 
leads on to the next step. For example, if it is a battery 
operated transistor radio, the cover of the battery compart- 
ment, as well as concealing the battery, will often conceal 
the main fixing screw, the remaining fixings being tongue - 
and- groove pressings. Others may require the dial glass to 
be removed before the main frame screws are revealed. 
Quite a few require the carrying strap to be removed by a 
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downward pressure against a spring which then reveals 
the side fixing screws. 

Having overcome this first hazard it is often necessary 
to remove the panel from the main frame. Care is required 
here as some of the screws may be employed in securing 
the dial drive to the panel and these must not be loosened. 
Reassembling a dial drive can be one of the most frustrat- 
ing and time -wasting exercises it is possible to imagine 
so it is well worthwhile assessing the exact purpose of 
each visible screw. In many cases the relevant screws are 
marked with a spot of coloured paint to identify them and 
these are the ones which should be removed first. 

FAULT TRACING 
Having gained access one can then get down to the main 

object of the exercise which is to find out what is wrong 
and ascertain what is likely to be needed to put it right. 
We say likely because it is often well -nigh impossible to do 
this without actually doing the job. This is why it is not 
feasible to supply an accurate estimate of cost and why, if 
one is pushed to supply one, the job should be turned 
down as gracefully as possible. What is more reasonable 
is a rough estimate combined with a goodly amount of 
mutual goodwill and trust. 

The Paramo loose drill chuck can be quickly fitted to almost any 
ratchet screwdriver and will take drills up to 6mm for smaller ratchets 

and 8mm for larger ratchets. 

A fair amount of battery operated equipment fails to 
function purely as a result of poor contact in the battery 
compartment. This is often the result of batteries being 
left in too long, the resultant weeping of electrolyte 
corroding any metal which may be in the vicinity. If the 
battery box is a separate item, it is best to replace it, 
clear up any spillage from the receiver, with bicarbonate of 
soda, fit new cells or batteries and make sure the thing 
works. If there is no battery box, only a compartment, the 
job may be more complicated even after the spillage has 
been neutralised and cleaned up. Some improvisation may 
be necessary to replace corroded springs and this is why 
an old torch is never thrown away without removing the 
springs. Even the springs from ball -point pens have their 
uses when the pen is finished. 

Even though there is no sign of trouble, it pays to check 
that all is well in the battery compartment before moving 
on. We have bitter memories of a Philips receiver which 

used two 9V batteries. One battery read 8V and'the other 
nothing. There was a good reason for this, since there 
was a dead short across it! Tracing the leads back, we 
found they went to the on -off switch and were shorted by 
the switch. It took a little time to realise that this was quite 
correct and that the black leads were on the wrong bat- 
teries. They had been originally taped to prevent this 
confusion but the tape had been removed at some time and 
the owner had finally made the fatal wrong connection 
and concluded that the set was at fault. The possibility 
of this happening should have been anticipated by the 
designer and the batteries should not have been side by 
side, but there it is, the set was quite old and had func- 
tioned for years before this happened. 

If a short or partial short is found across the batteries the 
normal cause is defective output transistors or a shorted 
electrolytic capacitor. A fair indication can be obtained by 
switching the meter to the 100mA range, lifting off one of 
the battery connections and connecting this to one meter 
lead, and the other to the battery. The actual connection 
of course depends upon which lead is lifted. If negative, 
the positive probe of the meter goes to the lead, the 
negative to the battery. With the volume control turned 
down a reading of not more than 20mA can be regarded 
as reasonable, depending upon the receiver, the average 
being quite a bit less than 20mA but usually over 10mA. 
If the meter reads over this either the sound will be deafen- 
ing where the volume was left turned up or there is indeed 
a short of some kind. 

THE `SHORT' ! 

Now let's pause here and consider the term "short". It 
implies that the circuit is of much lower resistance than 
intended and that it cannot operate correctly. This is the 
opposite to "open" circuit, which is the other basic fault 
usually of extremely high resistance. Putting it in the sim- 
plest possible terms we can say that there are only two 
basic faults which can happen to an electrical circuit, 
either an "open" circuit where nothing happens or a "short'° 
where too much happens! The complication arises due to 
the degree of the condition i.e. a partial short which is a 
leak, or a partial open circuit which is a higher resistance 
than intended. Most appliances consist of not just one 
circuit but of a great many, so "circuitry" is the better 
term. The art is to locate the faulty circuit in the shortest 
time, recognising the nature of the fault and knowing 
what is needed to put it right. 

The first step is to find out what does work as opposed 
to what doesn't. Let us consider the case of a mains 
operated Music Centre, consisting of a cassette recorder - 
player, a record player with auto changer and radio facilities 
with stereo VHF plus long and medium wave AM. We will 
assume this has been received for servicing, without 
loudspeakers, and with the minimum of information 
regarding the nature of the fault(s). Probably just a label 
marked, unhelpfully, "does not work ".! This shouldn't be 
allowed to happen in'the first place and more information 
should have been supplied, but this is an exercise, not an 
actual case. 

A preliminary check shows that the appliance is marked 
at the rear with the mains input, if you are lucky, complete 
with lead and not just an awkward input socket with no 
lead! The loudspeaker terminals or sockets will be marked 
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A small part of a typical service shee showing the method used for 
rapidly locating a component on the circuit diagram. 

with the matching impedance, probably 80. Possibly 4í 
but use 852 if in doubt: better to underrun than risk losing 
the output transistors. Connect suitable speakers and if 
the mains input lead has a fused plug, check on this first 
before taking any other action. Remove the fuse and check 
its rating and whether it is intact. It will probably be intact 
but it could be too high a rating. Reduce to 3A or less. If, 
in fact, it has blown, check the receiver end and if there is a 

filter capacitor across the on -off switch suspect this and 
use a suitable replacement rated at least 240V AC or 
1kV DC. 

The method of gaining access will depend upon the unit 
and it must be admitted that there are a few which appear 
to have been designed with absolutely no regard for 
service at all! If there is a dust cover, carefully stow this in 
a safe place, ensure the record deck is locked in the transit 
position and the PU arm clipped. Turn the unit up on one 
end and make sure it cannot topple over. If there is a bottom 
cover, note how many screws secure it. If there are a large 
number in various places it probably holds some of the 
units and is probably not meant to be removed for normal 
service. If it is of light construction and is only secured 
around the edges it can probably be removed for inspec- 
tion. If the bottom cover is not meant to be removed, it will 
probably have either a couple of holes to provide access 
to the retaining clips of the auto- changer or some screws 
which reach through and secure the top cover. If in doubt, 
the maker's service information should be consulted. 

Having ensured that the speakers are connected and the 
mains input is intact, plug in and switch on. The mains 
indicator light may come on but if it does not, switch on 
the auto -changer to see if the turntable rotates. If nothing 
happens it can be assumed the set fuse in the mains 

19.01 

C16 

IIL71 

R10 

C17 

L8 

o 

1W1941 

supply, somewhere around the mains transformer, has 
failed. The rating of this will be around 300mA surge limit- 
ing, the ones with `a little spring inside. There are times 
when these can fail simply because they are fed up with 
life and a replacement will restore normal operation but a 
little caution is required here. First look at the fuse to see 
how it has failed. If it has shattered or is blackened there is 
no point in putting another one in, and on no account put 
a fuse in which has a much higher rating. The cause must 
be traced and rectified. 

FUSES 
We all get caught out with fuses sooner or later as it is 

difficult to carry all ratings and types at all times. A little 
common sense can-be used however and if the original 
rating was say 315mA fit one of between 250mA and 500mA 
without too much fuss, but these limits should not be 
exceeded. If the blown fuse is blackened, there is probably 
a direct short across the supply or there is a short across 
the secondary of the transformer, most likely a defective 
bridge rectifier. The former should direct attention to any 
mains filter capacitor included after the fuse, rather than 
across the on /off switch and also to the gram motor, the 
winding of which may appear blackened. Not very often 
but it does happen. The latter fault, a bridge rectifier 
breakdown is quite common. The bridge may be formed by 
four separate diodes or one block with four lead outs. If it 
is (they are) defective there is usually some visual sign, 
a block may be bulged or individual diodes blackened. If 
the fault is further in, the supply fuse would not normally 
be the one to fail as there is a fuse included in the lower 
voltage supply line to the amplifiers and the cassette 
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player etc. This fuse will usually be rated at some 2A and 
will fail when a short or other overload occurs in the 
associated circuitry. There is little doubt which fuse is 
which as they are marked on the panel or at least on the 
fuse and their situations leave little doubt, the smaller 
mains fuse being near the mains transformer or on /off 
switch, the larger rating fuse being on or near the rectifier 
or main electrolytic smoothing capacitor. 

Now there is always the possibility that some bright 
spark has been there before you and has fitted a heavy 
fuse in the low voltage (LV) side, say 5A, and that the mains 
fuse has failed because of this and that the fault will, after 
all, be found on the amplifier panel. If this is indeed what 
has happened, leave out both fuses and check, both visu- 
ally and with a meter, to see if the fault can be spotted or 
isolated. We say spotted as it is quite common to see some 
evidence of overheating usually in the small resistors 
associated with the output transistors, which immediately 
calls attention to the transistors, or slight discolouration 
around the audio chips, if ICs are used. Also bear in mind 
the fact that dial lamps are often fed from the LV line 
or from the transformer secondary and that the lamps 
themselves can short or the holders into which they are 
fitted can be defective. If in doubt disconnect the supply 
lead(s) and check each separately. If no shorts are found, 
fit the correct fuses and switch. on. It is possible that both 
fuses will hold and the set will operate for some time, 
say on radio. If this is so, switch over to the cassette 
player and see what happens. It is possible, again, that 
the LV fuse will now fail. If it does you then know where 
the enemy is hiding! 

If the fuses hold, it means a long soak test and possibly 

The Heathkit Type 670 in- circuit tester is capable of measuring the 
current in a conductor on a PCB while the circuit is in operation. 

a request to inspect the loudspeakers, one of which may 
have defective wiring. This latter check is not likely to be 
fruitful as a shorted speaker outlet would normally cause 
damage to the output transistors or chip and recovery is 
most unlikely, but it can happen. If the LV fuse blows on 
switch -on, you probably haven't conducted your investiga- 
tion in the true traditions of the service so start again, 
isolating and testing each take off point, possibly cutting 
through a track or two to isolate a particular line, joining 
up with a lead soldered across the gap, not, repeat not, 
just a blob of solder which may hold for a moment and 
then crack. When faulty section has been located you may 
well kick yourself because the visible evidence was there 
all the time and missed it. If this is not so you can con- 
gratulate yourself for tracing it logically, even if it was only 
a whisker of wire across two tracks at some hidden point. 

Now it is quite likely that the fuses may hold but some 
overheating may be taking place and a resistor or perhaps 
a heat sink may feel quite hot to touch. Whilst this may 
be due to a faulty transistor or a leaky capacitor, it is 
possibly due to a preset control being maladjusted, 
causing the output circuit to draw too much current. If the 
circuit is available the voltages can be checked to see if 
they conform or can be made to conform, otherwise the 
voltages on the normally working channel can be compared 
with the defective channel and the right conclusions drawn 

OUTPUT TRANSISTORS 
Output transistors often have a smaller transistor wired 

across their bases with a preset control provided from 
collector to base, to set the conduction of this smaller 
transistor. The more it conducts the closer are the 
potentials of the bases of the output transistors and the 
less they conduct, and vice versa, with increased con- 
duction producing more heat. If this causes some head 
shaking in some quarters because it seems hideously 
wrong we would point out that the reader should do his 
own homework, we are only concerned here with the 
practical results not the theory! We could say that if the 
small transistor were replaced by a simple resistor, the 
value of which determine the conduction of the output 
pair, the lower the resistance the less current is drawn, 
but such à device allows no compensation such as is 
provided by a transistor, properly set up. 

In stubborn cases, the freezer solution aerosol and the 
hair dryer mentioned in the first part of this saga can be 
brought to bear and the results obtained by these assessed, 
to pin -point a certain component or small area which 
enables one to draw a conclusion, hopefully the right one, 
and the correct replacements made. 

HUM 
One of the most common complaints is not that the 

equipment does not work at all but that "it hums ". The 
first question must be, assuming this is a stereo outfit, 
"which side hums, or is it both channels "? If both, the 
problem is a little easier and is likely to be due to a defective 
rectifier, probably of the bridge type, which is leaking 
but not enough to blow a fuse, or a faulty electrolytic 
capacitor where one of the end contacts is not properly 
made to the lead -out tab. The electrolytic could be dried up 
and this is what we would have gone for, once upon a 
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time. Times change though and so do the habits of certain 
components. If the rectifier is not running warm and the 
electrolytic is not at fault it is likely that it was not the 
right assessment in the first place and that one channel is 
in fact inoperative, drawing too much current and thus 
impairing the smoothing. If this is so there is probably 
output trouble, so back to the previous paragraph! 

However, hum is not all in the power supply and output 
transistors overheating. It can be due to poor earthing, dry 
joints, defective controls but less often to resistors which 
have gone "high ". Once more, ask the questions. Is it one 
side only or both, does it occur on radio or gram or both, 
what effect does the volume control have? When th-sse 
questions are answered leap into action and head straight 
to the source of the trouble! 

not being allowed to work properly, unbalance where one 
transistor is working and the other cannot or will not, 
loudspeaker rubbing where the speech coil is fouling the 
magnet, the strangled sound of an output valve running 
into grid current or the clipped noise of a high value 
resistor stressing the sibilants. 

Sounds are very difficult to describe in words and if the 
ear is not educated enough to enable a short cut to be 
made, routine tests will have to be made, starting from the 
supply and working through, checking voltages and, if 
necessary, the current drawn, plus cold resistance tests 
etc. to ascertain where the readings depart from those 
expected. If it takes a long time, don't worry, you'll recog- 
nise that sound again and it won't take nearly so long 
next time. 

Precision Petite Ltd, produce this very useful 12V DC electric drill, 
A stand is also available and a kit of tools. 

The radio doesn't hum but the gram does, the volume 
control reducing the hum. Start from the pick -up head, 
checking the tags first and the way the wires are secured 
in the tags. Often they are not soldered, merely pressed 
with the tag making better contact with the plastic insula- 
tion than with the actual wire. Correct this and follow 
through to the underside of the deck where a similar 
system may be employed, checking the lead -outs and 
terminals (or phono plugs if used) and the earthing of 
inner tags or outer screening, as appropriate. Follow on 
to the input to the amplifier and note that many units use 
a preamplifier stage for gram input which is not used on 
radio. The hum could well be occurring in such a pre- 
amplifier stage especially if this is a separate unit raised 
from the main board. These are the simple but essential 
lines one follows to locate hum, there is nothing compli- 
cated about it but some patience is often necessary in 
order to pin it down. 

DISTORTION 
We have mentioned this problem in several articles and 

do not wish to go on unnecessarily. There are all types of 
distortion and one's ears become trained to detect the 
differences between a low supply voltage (the battery's 
flat!), cross -over distortion where the output stage is 

West Hyde now offer a new range of quality tools including these 
long -nosed pliers, curved needle -nosed pliers, side and face cutters. 
The long -nosed pliers have an internal spring to bias them in a 

normally -open position. 

TAKING VOLTAGE READINGS 
It is one thing to take a number of readings, it is another 

to review them in order to reach the right conclusion. In 
order to do this one needs to know, within limits, what to 
expect before any readings are taken. This can be gathered 
from service information or from previous knowledge' of 
this or a similar circuit. As far as individual stages are 
concerned, divorced from the preceding and succeeding 
stages by capacitors or transformers, one or two readings 
immediately establish the conditions and enable a diag- 
nosis to be made. For example, if a transistor is inoperative, 
with no emitter reading, although the base and collector 
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FAULT- FINDING 
GUIDE 
voltages are about right, it does not require much thought 
to reach the conclusion that the transistor is likely to have 
an open- circuit base -emitter junction. Note that we said 
"likely ". Now, should the reading show the emitter with 
a higher voltage than the base, still assuming a straight- 
forward amplifier layout where the collector is relatively 
high, the emitter and base low, with the base sufficiently 
above the emitter to allow it to conduct, one can conclude 
that the transistor cannot operate and one has to find 
where the emitter voltage is coming from. If there is only 
a straightforward resistor from emitter to supply or return, 
it can be concluded that there is a collector to emitter leak 
in the transistor, which will normally show up on an ohms 
test. 

For example, if the emitter resistor is say 47052, this is 
the minimum reading to be expected and, if there is doubt, 
the resistor can be lifted from the circuit at one end to 
ascertain the exact reading, which should be high, except 
in the case of one or two specialist types. Where tran- 
sistors are DC coupled, as in most audio designs, voltage 
readings must be looked upon as a very rough guide and 
not as an instant fault locator. The same can be said for 
AGC systems where the controlled stages are dependent 
upon a controlling voltage derived from a source which is 
itself controlled. If that sounds decidedly awkward, it is. 

The audio stages are less awkward since the majority of 
troubles are usually in the output stage and can be identi- 
fied by disconnecting- the suspect transistor and cold 
testing it (or them) and associated resistors and then 
working back from this point. 

GENERAL 
These are the general lines to follow. Note what is 

working and what isn't, disconnect what can be discon- 
nected in order to narrow the field. Accept the fact that 
you are going to be misled by "red herrings" and write this 
down to experience. The man that hasn't made a mistake 
hasn't made anything but you don't have to make the same 
mistake twice. If a thing looks horribly complicated this is 
because one is not used to looking at it, but divided into 
sections there is little to fear although it is still necessary 
to understand the basic operating principles. 

Once the fault has been localised, the rest can be 
ignored. Concentrate on that section, understand what it is 
supposed to do before trying to put it right. Get it working 
properly and then connect up the rest ensuring that this 
doesn't upset the operation. Start from the supply, get 
that right or see that it is right, check the output stage as 
this is where most of the trouble abides and then isolate 
sections to see which parts are functioning and which are 
not. 

Use the tools you have to the best advantage, including 
the ears, eyes, nose and sense of touch. Your multi- meter, 
signal injector, coolants and "heatants ", this unlikely last 
term to include your soldering iron and the hair dryer we 
spoke of earlier, and above all your ability to think elec- 
trically. This is half the job. 

Photographs were kindly supplied by the following companies to 
whom all queries on the instruments illustrated should be addressed. 
Heath (Gloucester) Ltd., Gloucester GL2 6EE. 
Precision Petite Ltd., 119A High Street, Teddington, TW11 8HG 
Chinaglia Ltd., 19 Mulberry Walk, London SW3 6DZ 
Parramore Ltd., Caledonian Works,'Chape/town, Sheffield 530 4WZ 
West Hyde Developments Ltd., Rye field Crescent, Northwood Hills, 
Northwood, Middx HA6 INN, 

DIGITAL FREQUENCY METER- continued from page 149 

be increased to 28V. However this was not thought 
too important, since we are generally concerned with 
law level signals. R8 is added to increase IC'1's out - 
put current sinking ability. The supply lines are 
decoupled at RF by the two capacitors C8 and C9. 

The input is applied to a standard coaxial socket 
SKl by screened lead, and then passes to S2. The 
purpose of which is to short out the capacitor to 
allow either AC or DC signals to be measured. It is 
also used in the DC position when measuring low 
frequencies, such as those below 25Hz, and also 
when in the Period mode. 

TIMER, CRYSTAL, CLOCK AND 
DIVIDERS 

The monostable IC2 uses the external capacitor 
C10 to achieve a pulse length of about 10ms to 
clock FF2 of IC9. The monostable produces this pulse 
when pins 3 and 4 are connected temportary to OV. 
In the prototype, two sockets are used together 
with an earth socket to achieve this. In fact only 
one socket is needed, although two make the con- 
nection of external control easier. 

Trl is connected as a Colpitts oscillator, Fig. 7 in 
the emitter follower mode while the crystal XI 
works in the parallel mode of resonance. C11 pro- 
vides series blocking, and R9 base bias. Positive feed- 
back is achieved across the potential divider C12 and 
C13, the centre point being taken to the emitter. 
Output is developed across R10, and is then fed to 
the squaring amplifier Tr2, via C14. Diode D10, 
together with Tr2 provides symmetrical clipping of 
the signal, the output being developed across 1111, 
and finally coupled to the divider stages. 

IC3 to IC7 make up the divider stages and are 
connected in the square wave output mode. They 
divide the 100kHz of the oscillator down to the 
following gate times; 1Hz -1 second; 10Hz -- 100ms; 
100Hz -10ms; lkHz -lms; 10kHz- 100µs. 

These outputs are then selected by S4 and passed 
to S3 where they are passed to either the counter 
or FF2 as appropriate. 

SWITCHING NETWORK 
This hardly needs explanation, since the various 

paths for the signals etc, may easily be followed in 
Fig. 7. However, a few points to notice are as follows; 

Referring to the range switch S4a -j. When the 
test position is selected by S3 (mode) the ikHz 
and 1Hz times are connected through sections h and 
a, it is therefore important that no range switches 
are depressed when in this mode. When masuring 
frequency, only two gate times may be selected, 
these are is (S4c) and 100µs (S4i), therefore press- 
ing any other times will not operate the counter. 

Referring to both switches, sections b and j. These 
position the decimal point in the display, eg. when in 
the TEST and FREQUENCY mode the decimal point 
will be positioned between the fourth and third digit 
on the left, thus indicating 1 ' 000kHz. 

Part 2 continues in the July issue, and will be cover- 
ing details of the circuit, Veroboard layout, and ease 

construction. 
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r SPECIAL 
PRODUCT 
REPORT J 

t1( 
THE Sinclair "Black Watch" is a digital wrist watch of 

unconventional appearance, as may be seen from the 
illustration. The watch is available ready -built, or in 

kit -form, the latter version being priced at under £15, 
including VAT. 

The components supplied include a double -sided glass 
fibre printed circuit board, a flexible self- adhesive printed 
circuit, an LED digital display, an 18 -pin IC, a quartz crystal, 
a trimmer, all parts for the case, two cells, a flexible insulated 
copper screen, a plastic strap, varnish, grease and solder. 
Assembly and operating instructions are also provided. 

The case of the watch is moulded in black plastic material, 
the back fitting on the front section by "click" retaining lugs. 
A transparent purple window is fixed in an aperture in the 
front of the case so that the LED display is visible. Three 
flexible diaphragms are moulded into the case, two in the 
front and one in the back. The diaphragms have small 
pieces of metal foil attached and, when the watch is in use, 
pressure on the diaphragms causes the foil to short together 
pairs of contacts. The rear diaphragm is used when setting 
the watch to the correct time and pressure on the two front 
diaphragms causes the display to work. 

HOW DOES IT WORK ? 

The heart of the watch is a quartz crystal which oscillates 
at 32,768kHz divided by the IC to obtain one pulse per second, 
the pulses being counted into minutes and hours by circuitry 
in the same IC. A 4 -digit LED display is connected to the 
IC and brought into action by shorting two pairs of contacts, 
as mentioned earlier. One pair is used to obtain a display of 
the hours and minutes held by the watch and the other 
displays the minutes and seconds. Thus, for a time of 

tiL cb Watch xr< 

s cr ar,c+to,t,, 

12 06 42, the two displays are 12 06 and 06 42. If the contacts 
are shorted together briefly, the display is illuminated for 
about half a second, or continuously by keeping the contacts 
closed. 

A further pair of contacts is used when setting the watch 
to the correct time. The hours can be made to advance at 
one per second until the correct hour is reached and the 
minutes can also be advanced similarly, while the seconds 
are held at "00 ". The only discrete components in the watch 
are the quartz crystal, a trimmer to allow a small variation 
in the frequency of the oscillator and a tantalum bead 
capacitor, though this is omitted from later kits. The battery 
consumption is only a few microamps when the display is 
not in use, but rises considerably when the display is 
operating. This is the reason why the display cannot be 
illuminated continuously; battery life would then be very 
short indeed. 

ASSEMBLY 
Assembly of the watch is carried out in a number of 

stages: preparation and assembly of the PCB; fitting of the 
flexible PCB; fitting of the insulated copper screen; testing 
and adjustment; final assembly into case. 

The first step is to varnish most of the component side 
of the glass fibre PCB. The varnish is left to dry, about two 
to four hours. The ceramic trimmer is then soldered into 
position on the PCB. The tantalum capacitor is next, followed 
by the quartz crystal, the display and the IC. This stage is 
completed by fitting the flexible printed circuit, wrapped 
round the IC. The flap of the flexible printed circuit carries 
the two battery contacts. 

The watch assembly then looks like the illustration. The 
total time spent so far will probably be about an hour, 
excluding the drying time of the varnish. The next step is 
to fit the insulated flexible copper screen, which is wrapped 
round the assembly and soldered to one pin of the IC. 
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TESTING AND ADJUSTMENT 
Testing of the watch is carried out by setting the trimmer 

capacitor to mid -range and connecting the batteries by a 

temporary arrangement. If the two pairs of contacts on top 
of the IC are shorted together, the display should function. 
Using a radio time -signal, or the telephone clock, the display 
time is noted at the same time on consecutive days, to 
determine if the watch is gaining or losing and appropriate 
adjustment made to the trimmer. 

Sinclair say that the watch is ultimately capable of an 

accuracy of about one second per week. When the accuracy 
is satisfactory, the watch is fitted into the case, the strap is 

attached, and the watch is ready to wear. 

First stage of construction with components 
mounted on PCB and the flexible printed 
circuit in position round the lC at left. 

For the temporary connection of batteries, Sinclair advise 

the use of a "Bulldog" clip, but it was very easy to short the 

batteries accidentally and almost impossible to hold two 

batteries, a flexible printed circuit and a Bulldog clip in the 

correct positions, all at the same time! This difficulty was 

aggravated by a tendency for one digit of the display to 

light up as soon as the batteries made contact. The 

instructions said that this might happen and that the remedy 

was to interrupt the battery supply. Then, of course, the 

clip, the batteries and the flexible printed circuit tended to 

part company once more! The problem of accidental short 
circuits was cured by using insulating tape on one jaw of 

the clip, but the operation remained very difficult to carry out. 

The idea of using two wooden clothes pegs (of the spring 

type), two drawing pins and a piece of insulated wire solved 

the problem. This enabled the batteries to be fitted one at 

a time and made the procedure comparatively easy. The 

adjustment of the watch took some four days to accomplish, 

but was not difficult, rather a little tedious through having 

to wait four days before being able to complete the watch. 

FITTING INTO CASE 
Trying to fit the watch into the case was where the 

problems really started. The PCB assembly was too thick 

for the space available and there were two reasons for this. 

The impression was that the flexible copper screen had not 

been part of the original design; the instructions for the 

fitting of this screen were separate from the main assembly 

instructions. The two thicknesses of screen obviously 

reduced the front -to -back clearance between PCB assembly 

and case. However, the main reason for the difficulty was 

that the soldered joints were protruding too far from the 

PCB. The importance of making very small solder joints 
had not been emphasised sufficiently in the instructions, 
which merely called for the use of a fine- tipped soldering 
iron, and "small wire cutters capable of cropping within 

lmm of the PCB ". 
Sinclair have since stated that an improved IC is now 

being supplied which is free from any effects due to external 

static. The insulated copper screen is no longer necessary. 

Sinclair Radionics Ltd., St. Ives, Huntingdon, Cambs. 
PE17 48R. 
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TELEViSION 

IN THE 
JUNE ISSUE 

SERVICING THE DECCA 10/30 SERIES 
CHASSIS 
The 17ecca Bradford chassis was first released in 

1970 and is still in production. It is one of the best 
known hybrid colour chassis and large numbers 
have been sold and rented. This month we start 
a detailed survey of the chassis; the faults to be 

expected, and fault- finding procedures, dealing 
with both the 10 and 30 versions. 

SIMPLE GREY -SCALE GENERATOR 

Three 74- series TTL i:c,s. and two transistors are 

used to generate an eight -step wedge suitable for 
injection into the video or luminance stages. The 
circuit can be modified to match either the BBC or 
the IBA colour bar standards. 

THYRISTOR LINE OUTPUT STAGES 
All line output stages work on the same basic 

principle but the thyristor circuit at first glance 
appears to be something entirely different, Be- 

cause of the characteristics of thyristors, there is 

added complexity, though the circuit still performs 
the same basic operations. We shall examine 
the principles, the differences between thyristor 
and transistor circuits, and practical arrangements. 

SERVICING TELEVISION RECEIVERS 

Les Lawry -Johns describes his experiences with 
the Pye group's 173 chassis which superseded the 

169 in 1973. 

VIDEOTAPE COPYING 
Vivian Capel reviews various techniques currently 
available for producing multiple copies of video- 
taped material. 

PLUS ALL THE REGULAR FEATURES 

1..1.. _ ,,, .,; ...... .._ IMO ..... IOW .,.. .14.111110 MINN .,.m 

I 

! 

TO 
(Name of Newsagent) 

Please reservejdeliver the JUNE issue of TELEVISION 

(40p), on sale May 17th, and continue every month until 

further notice. 

NAME 

ADDRESS 

1- - MOB - MIN -. MOW _ 
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44in ,. 31in METER. 30µA, 

50µA or 100µA, £3.8S, P. & P. I6p. 

TAPE 

RECORDER 
LEVEL 

METER 

500zA,80p 

P. & P. 10p. 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 

quency response 50- 

15,000c /s. Impedance 

Dual 50K and 600 ohms, 

1740. P. & P. 26p. 

42 x 42mm METERS ImA, 
10mA, 100mA, 500mA, E276, 
11 p P. & P. 

60 x 45mm METERS 50µA, 

100µA, 5001.1A and ImA VU 
METER £2.92, 13p P. & P. 

EDGEWISE METERS, 90mm x 

34mm, ImA £3.40, 13p P. & P. 

MULTI - 
METER 

Model ITI -2 

20,000 ohm/ 

volt, 16.90. 

P. &P. 24p. 

3 WATT STEREO AMPLIFIER. 

1 4W PER CHANNEL 

£4 30. P. & P. 13p. 

All above prices include V.A.T. LARGE S,A.E. for List No. 12. 

Special prices for quantity quoted on request, 

M. DZ I U BAS 
158 Bradshawgate Bolton Lancs. BL2 IBA 

F.M. Tuners. 8- transistor chassis with Stereo- decoder 
and L.E.D. Indicator 

Aircraft-band receiver. Just place near any radio 
Echo -chamber. (Endless tape). Variable delay 
Field -strength indicators. 1 -250 MHz 
Stereo Amplifiers complete. 3 -watt. 8 -ohm 
10 -watt Amplifiers. 12 volt D.C. 3/8/15 -ohm, 
Cartridges. Acos GP 104. Ceramic /Diamond 
Cartridges. Acos GP 101. Crystal/Sapphire/Compatible 
Speakers. 21"-8 -ohm 
Speakers. Car Stereo. 8 -ohm, 5 -watt. In cabinets 
Dynamic Tape Mikes with remote -control facility 
Crystal Tape Recorder Mikes 
Crystal Mike inserts with bracket 
Indicators. 12 -volt L.E.D. in Chrome Bezel 
"Bargain Bags" Albs CapsJResistors /Trarsistors /Diodes 
Controls. Volume /Pre -set (Rotary & Slider) Assorted 100 

Transistors. 20 NPN /PNP. All new and marked 
Transistors. 100 NPN untested. 
Diodes. 100 Germanium untested 
Diodes. 100 Silicon untested 
Diodes. 100 Zener untested 
"Pack 1" 100 resistors. 100 ceramics. 100 diodes 
"Pack 2" 100 resistors. 100 ceramics. 100 polystyrene 
"Pack 3" 100 resistors. 100 S /MicalCeramic. 100 Polyester 

ALL ABOVE ITEMS PLUS 12)% VAT 

£1090 
£3.90 

£34.50 
£3.30 
£2.75 
£3.90 
£1.50 
£0.50 
£0.35 
£2.50 
£0.90 
£0.60 
£0.20 
£0.35 
£4.00 
£2.50 
£1.00 
LI-00 
£0SO 
£0.50 
£0.50 
LI-00 
£1.00 
LI -00 

Fluorescent 12 -volt Camping Lights. 21" 13 -watt 
12" 8.watt 

"Disco type3- Channel flashing light units. Built -in mike. No 
connection needed to amp 

Multimeters. AC 0- 1000V. DC 0- 1000V., 0 -100 ma. 0- 150kohm 
Multimeters. AC 0 -500V. (10 ranges) DC 0 -500V. (12 ranges) 

DC Current 0.25ua to 0 -10 amps (10 ranges) 
Resistance 0- 100ohms to 0- 16Mohms. (4 ranges) 

Panel Meters. 0 -floua. 21" xi*" 
Soldering Irons. 15 -watt. Pencil Bit. 
Servisol Switch Cleaner (with Snorkel) 
Copper -clad Fibre Glass Board. 

Sing e- d. ide 
Square foot 

"Fotolak" Light sensitive spray for printed circuit making 
Developer for same 
Ferric Chloride for etching 

ALL ABOVE ITEMS PLUS 8% VAT 

£4-90 
£3.90 

£1750 
£3 50 

£1130 
£2-59 
£1-20 
£0.50 
£1-00 
£1 -25 
£1-30 
£0 30 
£0 40 

G. F. MILWARD, 369 Alum Rock Road,' 
Tel. 021 -327 2339 Birmingham 08 3DR. 

POSTAGE: Below £10 Sep 

Above £10 Free 
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ENGINEERS 

YOURSELF FOR A 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better 

lob, higher pay? "New oppor- 
tunities' shows you how to get 
them through a low -cost, Home 
Study Course. There are no books 
to buy and you can pay as you 
learn. 

This easy to follow GUIDE TO 
SUCCESS should be read by every 
ambitious engineer. Send for this 
helpful 44 -page free book NOW! 
No obligation, nobody will call on 
you. It could be the best thing you 
ever did. 

CHOOSE A BRAND NEW FUTURE HERE 
EN CUT OUT THIS COUPON MI MO Mill 

Tick or state subject of interest. 
Post to address below. 

111. 
I ELECTRICAL & Radio, Servicing & Painting & 

ELECTRONICS Repairs Decorating 

IPractical Radio & Radio Amateur's 
Electronics Exam. MECHANICAL 

1 
(with KIT) 

A.M.S.E. (Meth.) 
1 Electronic 

Engineering AUTO & AERO General Mech. 

111 

Certificate Motor Mechanics Eng. 

General Elect. Eng. C. &. G. Motor V. Inst. Engineers & 

Certificate Mechanics Technicians I General Auto Maintenance 
C. & G. Elect. Engineering Engineering Installations 

A.M.I.M.I. Welding 
Elect. Install. & Air Registration IWork Board Certs. 

C. & G. Elect. M.A.A./I.M.I. Dip. MANAGEMENT & I 
Technicians PRODUCTION 

Computer ll 
RADIO & 

CONSTRUC- Programming 

ITELECOM- TIONAL Inst. of Cost & 

MUNICATIONS Heating, Ventilating Managements 

I Colour TV 
Servicing 

c& 

Air Conditioning Accts. 

L: Li 

I C. & G. Telecoms. Draughtsmanship DRAUGHTS - 
Technician's Cert. &Design MANSHIP & I 

L.I.O.B. D DESIGN 

1 

1 

1 

1 

1 

C. & G. Radio, 
TV & Electronics 
Mech. Cert. 

Radio & TV 
Engineering 
Course LJ 

Carpentry & 
Joinery 
Plumbing 
Technology 
General Building 

General 
Draughtsmanship LI 

A_M.hE.D. 

Electrical 
Cl 

Draughtsmanship 

1 

1 

' ' 

G.C.E. 
-58 '0' & 'A' Level Subjects 
-over 10,000 Group Passes! 

Aldermaston College 
Dept: TPW 18, Reading RG7 4PF. 

also at our London Advisory Office, 4 Fore Street Avenue, 
Moorgate, London EC2Y SET. Tel. 628 2721. 

NAME (Block Capitals) 

ADDRESS 

Postcode 

Other subjects of interest Age 

Accredited C.A.C.C, Member of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

159 

www.americanradiohistory.com

www.americanradiohistory.com


PR( )1)i JCT ION'' 
I,I \7:S Colin riches 

JONELLE CASSETTES 
Stores in the John Lewis partnership 
have introduced their own brand - 
Jonelle -blank cassette tapes. They 
come supplied in the usual snap -pack 
cases, complete with an index card. 

The cassettes are made in England 
using tape supplied by "a large West 
German manufacturer ". The Jonelle 
C60 (30 minutes per side) costs 39p 

and the C90 (45 minutes per side) 
costs 49p. The John Lewis Partnership 
(Dept. P.W.) Merchandise Information, 
Oxford Street, London W1 A 1 EX. 

(Telephone 01- 637 -3434). 

GOLD RING G.900 
In the item on the G.900 Cartridge in 

the April issue the total mass should 
have read 5gm and the moving mass 
0.32gm. We thank Mr. Sharp of 
Goidring Limited for bringing these 
points to our notice. 

AIWA BREAK ALL THE RULES 
If you ask an expert in the HiFi field, 
what he thinks of music centres i.e. 
a complete system, less speakers, 
housed in a single cabinet, he would 
probably quickly eject you from his 
presence and swear never to speak 
to you again. His loathing for this 
particular form of 'HiFi' was, in the 
past, justifiable, and could be backed 
up with test data from both manu- 
facturer and independent reviewer. 
The fact that true HiFi could not be 
obtained at a reasonable cost from a 

system housed in a single cabinet 
has always been a stumbling block, 
but Aiwa, have shattered this long - 
held belief. 

With their model, the AF -5080, they 
have brought together in a single 
cabinet an AM /FM stereo tuner, a 

Dolby cassette recorder, a 24W per 
channel amplifier and record turn- 
table. The tuner section covers LW, 

Aiwa's AF -5080 Music Centre 

160 

MW and SW on the AM band, while 
on the FM band, coverage is from 
87.5MHz to 108MHz. Sensitivity 
ranges from 5500V /m (LW), through 
to 2.51.V /m on the FM band. The 
amplifier section has a rated output 
of 24W RMS per channel, with a 

THD factor at 1kHz of 0.08 %. Power 
bandwidth is from 20Hz to 20kHz. 

To satisfy the ever increasing 
demand for cassette recorders, Aiwa 
have had the good sense to in- 
corporate a Dolby recorder into the 
system, which boasts a frequency 
response of 30Hz to 17000Hz (fe -Cr). 
The cassettes are front loaded, with 
all controls oil damped, to give 
precise and noiseless operation. 

Moving on to the record playing 
section, the aluminium turntable is 

belt driven from a synchronous 
motor, giving W & F and S/N figures 
of 0.1% and 45dB's respectively. 
The lightweight tubular S- shaped 
arm, is fitted with an anti -skate 
device and magnetic cartridge, Re- 

commended tracking force is 2gms. 
Obviously there are many more 

parameters available than the ones 
discussed here, but taking into 
account the stylish cabinet, facilities 
available and price, a potential buyer 
would be hard pressed to better this 
combination, either in music centre 
form or as separates. 

Price of the AF -5080 is £288.63 inc. 

VAT, and it is distributed by Johnsons 
of Hendon, (Dept. P.W.) 14 Priestly 
Way, Eldon wall Trading Estate, London 
NW2 7TN. 

CAR INTRUSION ALARM KIT 
The new Heathkit GD -1157 not only 
protects your vehicle from tampering 
and theft, but it protects your entire 
car -engine, boot and passenger 
compartment -from would -be thieves 
by sounding your car's horn. 

The alarm unit itself can be 

mounted almost anywhere and is 

connected to pushbutton switches 
on the doors, bonnet and boot. The 
entire system can be armed or 

disabled by a convenient underdash 
switch. Two controls in the alarm 
unit set entry and exit delay times so 

you can enter or leave the car without 
accidentally triggering the alarm. 
However, with the system armed the 
alarm sounds instantly whenever the 
doors, bonnet or boot are opened. 
The alarm sounds for approximately 
two minutes, then resets and repeats 
the two -minute alarm cycle until the 
reset switch on the GD -1157 is 

flipped or the cause of the alarm has 

been removed. 

t+, f,440---- 00.1i60---- 
6114.t+ 

Once the alarm sounds, the under - 
dash arm /disable switch no longer 
functions and the only way to disable 
the system is to flip the set /reset 
switch on the concealed alarm unit. 

There is just one simple printed 
circuit board to wire and the manual 
gives complete installation instruc- 
tions. The kit includes 4 pushbutton 
switches, mounting hardware and 
cables. And, to simplify installation, 
your car's existing courtesy light 
switches can double as switches for 
the alarm. 

Prices: Kit GD -1157 £18.80 (in- 
cluding 8% VAT and delivery within 
the UK). Full details available upon 
request from: Heath (Gloucester) Ltd., 

(Dept. P.W.) Bristol Road, Gloucester 
GL2 6EE or The London Heathkit 

Centre, 233 Tottenham Court Road, 

London 'W1P 9AE. 
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BI -PAK MODULES 

A major addition to their range of 
Audio Modules is announced by 

Bi -Pak Semiconductors, (Dept P.W.) 
63 High Street, Ware, Herts. 

The unit, designated ÁL250, is a 

power amplifier providing an output 
of up to 125W RMS into a 40 load. 

The module has a sensitivity of 
450mV and a frequency response 
extending from 25Hz to 20kHz whilst 
distortion levels are typically below 
0.1%. The use of 4, 115W transistors 
in the output stage makes the unit 
extremely rugged while damage 
resulting from incorrect or short - 
circuit loads is prevented by a four 
transistor protection circuit. 

The unit is intended for use in 

many applications such as disco 
units, sound re- inforcement systems, 
background music players etc. 

Priced at only £15.95 plus V.A.T., 
the module is supplied with complete 
instructions and is fully guaranteed. 

BARRIE ELECTRONICS 
Barrie Electronics inform us that they 
market the Bi -Kit range of kits with 
BSR decks in addition to stocking a 

very large range of components, 
especially resistors. The firm also 
supplies Avo meters. 

Where possible, Barrie pride them- 
selves on their 'same day dispatch' 
service and say that they will be 

pleased to supply readers with their 
price lists upon receipt of a stamped, 
addressed envelope. Barrie Elec- 

tronics (Dept. P.W.) Ltd., 3 The 

Minories, London EC3N 1 BS. 

DRILL CHUCK 
Paramo Tools have introduced a 

loose drill chuck, mounted on a 

spiral ratchet bit. This slides into any 
spiral ratchet screwdriver, either 
Paramo or their competitors, to 
replace the standard screwdriver bit. 

Quickly fitted, the chuck will take 
twist bits up to 6mm for the smaller 
two sizes of spiral ratchet, and up to 
8mm for the 131AH. The speed of 
replacement of the drill chuck en- 
ables drilling and screwing opera- 
tions to be speedily carried out. The 
high speed attainable with the spiral 
ratchet action, . of course, makes 
drilling thin materials easy. 

The drill chucks are priced at 
£3.15 plus V.A.T. for all sizes, and 
are available from your usual Paramo 
Too! stockist. F. Parramore & Sons 
(Dept. P.W.) Ltd., Caledonian Works, 
Chapeltown, Sheffield S30 4WZ. 

LUX PD -131 

Howland -West have pleasure in 

announcing the Lux PD -131 turntable. 
It comes without arm, but is fitted 
with bayonet type mount to take the 
SME arm. Features include: brush - 
less DC servo -controlled motor 
(ensures excellent stability of rota- 
tional speed and offers high torque): 
Turntable platter -so designed as to 
give not only necessary inertia but 
possible heaviest weight in con- 
sideration of motor bearing and 

resonance /tension of each part of 
the turntable: Chassis, wooden frame 
and panel - aluminium die -cast 
chassis with sufficient strength and 
weight, 3mm -thick anodised alu- 
minium panel are firmly assembled 
together with rubber and the wooden 
frame has a bumper effect which 
keeps this turntable immune from 
vibration: Acrylite case -4mm -thick 
(0.16in) dust cover: Insulator Com- 
pliance and control required for 
prevention of vibration is obtained by 

combination of spring, rubber and 
silicon grease: Unique mirror system 
stroboscope which permits visual 
identification of AC line frequency 
by colour in addition to indication of 
rotation speed by number of pulses 
blinking black light. 

The price of the turntable, without 
arm, is £195.00, plus VAT, and it will 
be available through Lux appointed 
dealers only. Howland West Ltd. 

(Dept. P.W.), 3 -5 Eden Grove, London 
N7 8EQ. 

Two amplifier kits and BSR deck supplied by Barrie Ltd. 
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'SPECIALIST' 
RANGE 
5 Models for 
5 purposes 
IIlust. 
Model 
DISCO 
60 

All have 
ROBUST 
CAST 
ALUMINIUM 
CHASSIS and 
EXTRA HIGH 
POWER COILS. 

OUTSTANDING 
QUALITY 

FOR THE DISCRIMINATING 
PROFESSIONAL MUSICIAN 

Available in 8 or 1511, Imp. 
2 Year full Guarantee 

*t2" DISCO 60 Rec. Price 
Linen cone surround £25.95 
Extra Large TWEETER 

12" GUITAR 60L £24.75 
12" GUITAR 608 
For use in multiples 
for Bass Guitar 
12" PA60 

£24.75 General Purpose 
All above 60w R.M.S. 

15" BASS 70 70W (37.75 For all Bass lnstr 
*Single unit in handsome 
Vynide & Vynair £45.00 
covered Cabinet 
Twin units In cabinet 05'00 

FANE CRESCENDO COLOSSUS 
18" DIAM. ky 4 ° .. 200w R.M.S. 

4" POLE 
Total Flux 366,000 
For front or rear 
mounting 

Rec price inc. VAT 

£9995 

£24.95 

And forget udget fast 

PUP' RANGE 
and reliable 'Budget Speakers' 

`POP' 15 12" 15w £699 
`POP' 33T 12" 33w £I I.50 'POP' 60 15" 60w £23195 

`POP' 5012.12" 50w £14.99 `POP' 70 15" 70w £25.95 

`POP' 55/2 12" b0w £20.95 `POP' 100 18" 100w E39.95 

Above are Bet, Prices inc. Y.A.T. Guarantee is for 2 years. 

Please send SAE 
with all enquiries 

Distributors (Wholesale & Retail Trade) 

LINEAR PRODUCTS LTD., 
Electron Works, Armley, Leeds. 

Manufacturers enquiries to: FANE ACOUSTICS LTD., 
286 Bradford Road, Batley, Yorks. 

Weight 311 lb 
Bass Resonance23 Hz 
Range 22 Hz- 31. kHz 

ELITE RANGE 
CRESCENDO 12A 

12L 
12 BASS 

ALL 100 Watt R.M.S. 

CRESCENDO 15 
15 BASS 
IBA 
18 BASS 

COLOSSUS 
Rec. Prices from 

£49.30 VAT 

HIGH 
FREQUENCY 

HORN UNITS 
MODEL 910 Mk 11 

Rating 50 
watts with 
recommended F 

filter. Rec. Price 

£17.75 
MODEL 920 Mk II 
significantly increased 
sensitivity. Rating with 
recommended filter 100 watts roe , QI 

(as illust) Rec. Price 61.1 s7 vv 
HPXI HIGH POWER CROSS -OVER UNIT 
Suitable for above Horn Units Rec. Price £2.70 

Prices shown correct at Apr. IS, 1976 

LYNX ELECTRONICS (LONDON) LTD 
Transistors BC183 10p* BF257 30p C106F 35p 2N696 14P 

AC126 15p BC183L 10p* 5E258 35p CRS1-05 25p 2N697 12p 

AC127 16p BC184 11p* BF337 32p CRS1-10 25p 2N706 10p 

AC128 13p BC184L 11p* BFW60 17p* CRS1-20 35p 2N929 14p 

AC128K 25p BC207B 12p' BFX29 26p CRS1-40 40p 2N930 14p 

AC141 180 BC212 11p' BFX30 30p CRS1-60 65p 2N1131 15p 

AC-141K 28p BC212L 11p* BFX84 23p CRS3-05 34p 2N1132 16p 

AC142 18p BC213 12p' BFX85 250 CRS3-10 45p 2N1304 20p 

AC142K 280 BC213L 12p" BFX88 20p CRS3-20 50p 2N1305 20p 

.AC176 16p BC214 14p* BFY50 20p CRS3-40 60p 2N1711 18p 

AC176K 25p BC214L 14P* BFY51 18p CRS3-60 85p 2N2102 44p 

AC187 18p BC237 160' 13F752 19p MJ480 80p 2N2369 14p 

AC187K 25p BC238 i6p* BFY64 35p MJ481 £1-05 2N2369A 14p 

AC188 18p BC300 34p BFY90 65p MJ490 90p 2N2484 16p 

AC188K 25p BC301 32p BR100 20p MJ491 £1.15 2142646 50p 

AD140 50p BC323 60p BRY39 40p MJE340 40p* 2142905 18p 

AD142 50p BC327 18p* BSX19 16p MJE371 60p 2N2905A 22P 

AD143 46p BC328 16p' BSX20 18p MJE520 45p 2N2926R 10p' 

AD149 45p BC337 17p* BSX21 20p MJE521 55p 2(429260 913' 

AD161 35p BC338 17p* BSY95A 12p OM 50p* 2N2926Y 9p' 
AD162 35p BCY70 12p BT106 £1.00 OA90 8p 2N2926G 19p' 

AL102 95p BCY71 18p 131'107 £1-60 0A91 Sp 2N3053 15p 

AL103 93p BCY72 12p BT108 £1-60 0C41 15p 2N3054 40p 

AF714 20p BD115 55p BT109 £1.00 0C42 15p 2N3055 50p 

A1115 20p BD131 36p BT116 £1-00 0C44 12p 2N3440 56p 

AF116 20p 80132 40p BU105 £1-0O* 0C45 10p 2N3442£120 
AF117 20p BD135 36p 0U1051 0070 10p 2N3570 80p 

AF118 50p BD136 39p 02 £1.90* 0071 10p 2N3702 10p* 

AF139 33p BD137 40p BU726 £1 -60* 0072 22p 2N3703 10p' 

AF239 37p BD138 48p BY206 15p* 0084 14p 2N3704 10p' 

BC107 14p BD139 8p BY207 20p* SC40A 73p 2N3705 10p' 

BC107B 16p BD181 86p BYX36-30 SC4OB 81p 2N3706 10p* 

BC108 13p BD182 92p 12p' SC400 98p 2(43707 10p' 

BC109 14p BD183 97p BYX36-600 SC40F 65p 2N3714 £105 
BC109C 16p BD184 £1ß0 15p* SC41A 65p 2N3715 £1-15 

BC117 19p* B0230 OOp BYX36-900 SC41B 70p 2N3716 £1-25 

BC125 1813. BD231 00p 18p* SC41 D 85p 2N3771 £1.60 

BC126 20p' BD232 00p 0YX36-1220 SC41F 60p 2N3772 £1.80 

BC141 28p BD233 OOp 21p* ST2 20p 2N3773 £2.10 

BC142 23p BD237 OOp BYX38- TIP29A 44p* 2N3819 28p* 

BC143 23p 130238 OOp 300 50p TIP30A 52p* 2N3904 16p' 

8C144 30p BD239 00p BYX38- TIP31A 54p 2N3906 16p* 

BC147 9p* BDY20 80p 600 55p TIP32A 64p 2N4124 14p 

5C148 9p' BDY38 60p BYX38- TIP34 £1.05 2N4290 12p 

BC149 9p* BDY60 60p 900 60p TIP41A 68p 2N4348 £1 -20 

BC152 25p* BDY61 65p BYX38- TIP42A 72p 2N4870 35p* 

BC153 18p* BDY62 55p 1200 65p IN2069 14p 2N4871 35p' 

13C157 9p' BF178 28p BZX61 series IN2070 16p* 2N4919 70p' 

BC158 9p* BF179 30p zeners 20p !N4001 4p' 2144920 50p* 

BC159 9p* BF194 10p* BZX83 or N4002 Sp* 2N4922 58p* 

BC160 32p 5E195 10p' BZY88 series N4003 6p* 2N4923 64p' 

BC161 38p 13F196 12p' zeners 11p* N4004 7p* 2N5050 20p 
BC168B 9p* BF197 12p* C106A 40p N4005 8p* 2N5061 25p* 

BC182 11p' BF224J 18p* C1066 45p N4006 9p* 2145062 27p' 

BC182L 11p' BF244 17p' C1060 503 N4007 1913* 2145064 30p* 
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NATIONAL CLOCK CHIPS 
MM5314 £375. MM5316 £5.25. 

DIGITAL DISPLAYS & LED's 2 RED LEO ONLY 13p 

DL704 99p 01_747 1-75 GREEN CLEAR AMBER 

DL707 99p DL750 1.75 YELLOW 15p 

THYRISTORS 
-8A 1A 3A 6A OA 10A 15A 

(T092) (T05) (Clon type) (T0220) (T0220) (T0220) (T0220) 
50 20 25 35 41 42 47 6 

100 25 25 40 47 ae 54 70 

200 27 35 45 58 60 68 90 

400 30 40 50 87 88 98 1.10 

600 65 0 109 1-19 1-26 1.50 

TRIACS (PLASTIC TO-220 PKGE, ISOLATED TAB) 
4A 6.5A 8.5A 10A 15A 

(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) 

100 V ' 0.60 0-60 0-70 0.70 0.78 0.78 0.83 0.83 1.01 1.01 

200 V 0.64 0-64 0.75 0-75 0-87 0-87 0.87 0.87 1.17 1.17 

400 V 0.77 0.78 0.80 0.83 0.97 1.01 1.13 1.19 1.70 1.74 

600 V 0.96 0-99 9.87 1-01 1-21 9-26 142 1-50 2.11 2.17 

N.B. Triacs without internal trigger diac are priced under column (a).Triacs with 

internal trigger diac are priced under column (b). When ordering please indicate 
clearly the type required. 

'74 TTL mixed prices 
1 -24 25-99 100+ 1 -24 

7400 14p 12p 10p 7445 85p 
7401 14p 12p 10p 7447 81p 
7402 14p 12P 10p 7448 75p 
7403 15p 12Op 10p 7447A 95p 
7404 16p 13p 11p 
7408 16p 13p 11p 
7409 160 13F 11P 
7410 tfip 13p 11p 
7413 29p 24p 20p 
7417 27p 220p 20p 
7420 16p 13p 11p 
7427 27p 221p lOp 
7430 16p 13P 11p 
7432 27p 220p 18p 
7437 27p 221p 18p 
7441 75p 62p 50p 
7442 65p 55p 43p 

7470 30p 
7472 25p 
7473 30p 
7474 32p 
7475 47p 
7476 32p 
7482 75p 
7485 £1.30 
7486 32p 
7489 £2.92 
7490 49p 
7491 65p 

25 -99 100+ 
71p 57p 
75p 65p 
62p 50P 
83p 67p 
25p 20p 
21P 17F 
25p 20p 
26p 21P 
39p 31p 
26p 21p 
62p 50p 

£1.09 87p 
26p 21p 

£2 80 £2.10 

1 -24 25-99 100+ 
7492 57p 46p 36p 
7493 45p 40p 32P 
7495 67p 55p 45p 
74100 £1.08 89p 72P 
74107 35p 28p 22p 
74121 34p 28p 23p 
74122 47p 39p 31p 
74141 78p 63p 53p 
14145 68p 58p 48p 
74154 £1.62 £1.48 86p 
74174 £1.00 83p 67p 
74180 £1.06 88p 71p 
74181 £3.20 £2.50 £1.90 
74192 £1.35 £1.14 90p 

40p 32p 74193 £1.35 £1.14 90p 

55p 45p 74196 £1.64 £1.34 99p 

LINEAR IC's 
301 A 8 pin OIL 35* 3900 14 pin DIL 70" 565 14 pin OIL £2.00* 

307 55' 709 8114 pin DIL 35 566 8 pin DIL £1.50* 
309K 99 741 8114 pin OIL 28' 567 8 pin DIL £2 00* 
380 14 pin DIL 90' 748 8 pin OIL 36' 
381 14 pin OIL 1.60' 555 8 pin OIL 45 CA3046 14 pin DIL 50' 

Matching charge 20p per pair. P & P 20p- Overseas 80p. 

SEND SAE FOR COMPLETE LIST. 

HIGHAM MEAD, CHESHAM, BUCKS. Tel. (02405) 75154 
VAT- Please add 8% except items marked * which are 121% 
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This hobby 
brings big 
rewards. 

Build an oscilloscope. 
As the first stage of your training, 

you actually build your own Cathode 
ray oscilloscope! This is no 
toy, but a test instrument . 

that you will need not only for the 
course's practical experiments. 
but also later if you decide to 

develop your knowledge and enter the 
profession. It remains your property 

and represents a very large saving 
over buying a similar piece 

of essential equipment. 

PLUS asar,- , .e:.. _ 

FREE GIFT! 
ALL STUDENTS ENROLLING IN 

OUR COURSES RECEIVE A FREE 
CIRCUIT BOARD ORIGINATING 
FROM A COMPUTER AND CON- 
TAINING MANY DIFFERENT 
COMPONENTS THAT CAN BE 

USED IN EXPERIMENTS AND 
PROVIDE AN EXCELLENT 
EXAMPLE OF CURRENT 
ELECTRONIC PRACTICE 

Practical Wireless, June 1976 

A soldering iron and a screwdriver. If you know 

how to use them, or at least know one end from 
the other, you know enough to enrol in our 
unique home electronics course. 

This new style course will enable anyohe to 
have a real understanding of electronics by a 

modern, practical and visual method. No previous 
knowledge is required, no maths, and an 

absolute minimum of theory. 
You build, see and learn as, step by step, we 

take you through all the fundamentals of 
electronics and show you how easily the subject 
can be mastered and add a new dimension not 
only to your hobby but also to your earning 
capacity. 

All the training can be carried out in the 
comfort of your own home and at your own pace. 

A tutor is available to whom you can write, at 
any time, for advice or help during your work. A 
certificate is given at the end of every course. 

2 

Read, draw and 
understand 

circuit diagrams. 
In a short time you will be able to 

read and draw circuit diagrams, 
understand the very fundamentals 

of television, radio, computers and 
countless other electronic devices 
and their servicing procedures. 

3 
;v.,: }6,_ .y. .¿ 

^ ; ,p, 
I. J _."",. 

85-10U-1 

1 
. {h 

Carry out over 40 
experiments 

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. 

To find out more about how to learn electronics in a new, 
exciting and absorbing way, just clip the coupon for a free 
coloUr brochure and full details of enrolment. I------------ ---rte----- - - ----- 

Brochure without obligation to: 

&R ELECTRONICS CHOOL Dept WL66 
P.O. Box 156, Jersey, Channel Islands. 

NAMÉ 

I ADDRESS 

(Block caps please) - --- ---- ssi--- sue--- --- --- - -- -- - 
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SAVBIT handy 
solder dispenser 

A coil of Ersin 
Multicore Savbit 
Solder in a 
dispenser 7ft6 in of 
18 s.w.g. (2.2 
metres of 1.22mm). 
The Solder that 
reduces the wear 
of soldering iron 
bits. 

Size 5 

32p 

for fast easy reliable soldering 
40 ME D[OptEmzim amp [21EIELZ 

IDEAL FOR HOME CONSTRUCTORS 
EASY 

Ersin Multicore Solder contains 5 cores of non -Corrosive flux. instantly cleaning heavily oxidised 

surfaces. No extra flux is required. 

ISA V BIT solderor 

general purpose 
work 
A handy plastic reel of 
SAVBIT alloy. 6311 0118 s.w.g. 
(19.2 metres of 1.22mm) 

Size 12 £1.72 

SAVBIT 

' ALU -SOL for 
soldering aluminium 
New Multicore Alu -sol 
flux -cored solder .la 16 
s.w.g. No extra flux 
needed. Plastic reel holds 
36ft. Supplied with full 
instructions. Also available 
in solder dispenser. 

Size 4 £2.32 

Fine gauge solder 
for soldering small 
components 
Fine gauge solder for soldering 
small components 138ft of 
22 s.w.g. (42.0 metres of 
0.71mm) Ersin Multicore 5 core 
solder wound on a plastic reel. 
Suitable for intricate work and 
small components. 

Size 10 £1.44 

NEW BIB WIRE STRIPPER & CUTTER 
Fitted with unique 8 gauge 

selector with handle locking device 
and easy grip handles. Spring 
Incorporated for automatic 

opening. Strips insulation from Sex 
and cables in seconds and can also 

be used as a cutter. Model 8B. 8Op f 

NEW SOLDER WICK 
Absorbs solder instantly, from tags and 

circuits. Only needs 40 to 50 Watt 
soldering iron. Quick and easy 
to use. Does not need flux and 
is non -corrosive. 

Size 18 -90p 

For soldering.\ 
fine joints 

Dispensers. 
of Ersin 
Multicore 
Solder make 
those small 
jobs easier, 
211t of 22 
s.w.g. (6.4 
metres of 
0.71mm) 
solder, 
specially 
suitable for 
soldering tine 
wires, small 
components 
and for 
repairing 
printed 
circuits. 

Size 15 36p 
Or size 19A for kit 
wiring or Radio and 
T.V. repairs 7ft. 
(2.1 metres) of 18 
s.w.g. (1.22mm) 
Ersin Multicore Solder. 

\Size 19A 34p} 

Bib Hi -Fi Accessories Limited,, 
Sole U_K. Sales Concessionaires. P.O. Box 78 Hemel Hempstead, Herts. HP2 4RH 

Prices shown are recommended retail excluding V.A,T. 
From Electrical and Hardware Shops. If unobtainable, send 15p P &P. . 

Prices and specifications subject to change without notice. 

IÌrchdrj 

cir1rn3s 
A FEW TRANSISTORS FROM OUR LIST 

2Ó AC125 
AC126 
AC127 
AC128 
ACOPO 
AC141 
AC142 
AC151 
AC153 
A0176 
AC188 
AD161 
ADM 
AF114 
AF115 
AF116 
AF117 
AF118 
AF124 30 
AF125 30 
AF126 28 
AF139 84 
AF186 50 
AF239 37 

ABYSS 
20 ASY27 84 
20 ASY28 30 
20 ASY29 34 
35 ABY67 70 
20 BA145* 15 
17 BA154 10 
24 BA155 12 
27 SAXOS 10 
20 BAX13 4 
20 BAX18 6 
42 B0107 11 
42 B0107A 19 
24 BC108 10 
24 80108B 11 
24 BC109 11 
24 BC109B 12 
47 BC109C 13 

BC116* 15 
BC1160 15 
BC117* 18 
BC118* 10 
BC119 28 
BC125* 14 

BC135* 12 
BC136* 16 
BC137* 18 
BC1S8 15 
BC139 35 
BC142 22 
BC143 24 
BC147A* 9 
B0147B* 10 
BC148* 9 
BC148B* 10 
130149B* 11 
BC149C* 11 
BC163* 18 
B0154* 18 
BC157B* 12 
BC158A* 12 
BC159A* 12 
BC167A* 11 
BC168B* 14 
BC171A* 14 
BC172A* 15 
BC173B* 18 
B0177 17 

1301795 19 
BC182B* 10 
BC182L* 11 
BC188B* 10 
BC183L* 10 
BC184B* 12 
BC184L* 11 
B0186 25 
BC187 28 
BC204A* 18 
BC205A* 15 
BC208A* 16 
BC207A* 11 
BC208A* 11. 
BC209A* 18 
BC212A* 13 
BC212L* 16 
BC213B* 12 
BC213L* 14 
BC214* 15 
BC214L* 17 
BC237A* 18 
BC238A*'15 
BC2S95* 15 

BC261A 18 
50262A 15 
BC266A 18 
BC'267A 14 
BC288B 13 
BC269 18 
BC2S7 20 
BC300 27 
BC301 26 
BC302 24 
BC303 30 
50804 27 
BC307A* 18 
BC808A* 14 
BC309B* 18 
BC817A* 12 
BC819B* 12 
BC822B* 1.5 
50.327. 20 
80828" 18 
130837* 18 
ßC338* 16 
BC461 35 
BC557* 9 
50558. 9 

BC869* 9 
BCY70 15 
BCY71 18 
BCY72 14 
BD116 60 
BD121 90 
BD123 90 
BD124 68 
BD1S1 86 
BD132 38 
ßD183 65 
B131ß5* 87 
BD136* 39 
513137* 44 
ßD138* 47 
BD1S9* 54 
BD155* 75 
BD165* 34 
BD232* 70 
BDY20 80 
131116. 22 
BF164* 80 
BF168* 20 
ßF1594 28 
BF160* 20 

SILICON /REC. RESISTORS 
}p* each 

watt E12 
range 
111 -10m Q 

V 3A 13p 
100V 3A 15p 
200V SA lap 
THYRISTORS 
60V 1A 25p 
100v lA 30p 
200V lA 40p 
600V lA 60p 
BE 106 120p 

LC1e LINEAR 
709 (8 pin Dill 215* 
741 (8 pin Dii) 3° 
NE555 Bop* 
NE566 190p* 
NE587 270p* 
SN76013N 1579* 
TAA650 8690 
TBB800 1889* 

DIODES 
154002 Op 
IN4 06 109 
154148 5p 

I.C.'a TTL/)19 
7400 18p 
7401 20p 
7402 18p 
7403 18 
7404 28p 
7405 28p 
7406 409 

PLUS C I MO 

SAE for full ist of com- 
ponents "same day de- 
spatch to mail order 
customers" "Minimum 
order £1 p & p 25p ". 
Ca fers Mon. -Sat incl. 

ZENERS(4 0mw) 
BZS.83/B0788 
3V3, 3V8 3V9, 
4V3, 4V7 5V1, 
5116, 6V2 BV6, 
7V5, 8V2 9V1, 
10V, 12V 13V, 
15V, 18V, 0V. 
All at 120* eaoh 

VOLTAGE 
REG. (T03) 
*A,5V,12V, 
15v 0135 
1A, 5V, 12V, 
15V 21.75 

LED 
125 Red 20p l Like TIL 
125 Yet 27p r 209 
125 Grn 279 j 0425" 
TIL 200 Red 20p 
TIL 200 Amt 27p 0.2" 
TIL 200 Gm 29P 

VAT -Items marked * add 12f %, Rest at 8% 
Flint House, High Street, Wallingford, Oxon OX10 ODE 

Tel. Wallingford (0491) 35529 Telex 4SPWALFRD849349 
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Mixed Nuts, Bolts, Screws, Eyelets, 
Grommets, etc., 50p per lb plus 
postage and packing* SOP. 

Car Radio Push Button Switch Set 
40p each 

Push Button Switches, Single 5p each 
Triples 15p each, Fours 20p each, 
Sixes 25p each. 

Fuse Holder Nylon 3p each* 

Bulb Holder Nylon 3p each* POTENTIOMETERS 
Single without switch 2015 and 100K 
Lin and tog 1MO log only 3613 each 
Single with Switch 50K and 470K 

20p each 
Dual Pots without switch 20K, 100K 
and 470K Lin and Log 309 each 
Dual Pots with switch 20K and a0K 
and imp Lin only 35p each 
Slides: Dual 100K Log, Singles 1MO 
Lin 22K, 100K, Lin 7p each 
PACKS: Mixed Potentiometers 

10 at £1.00 

Transistor or Diode metal mounting 
or Cooling clip 2p each* 

5 Pin Din Socket 6p each* 

2 Pin Aerial Socket Sp each* 

Cord Wheel s * "dla. 20 each* 

Drive Spindle tor indicator 3p each* 
Aerial Coils M.W. and L.W. without 
Ferrite rod 5p each 
toff each with Ferrite rod 209 each Plastic or Wire Indicator Bar 1p each* 

Knobs 2p each* 
Car Radio Transformers 20p each 

Sleeving: Grey 8mm od x 5mm; 
Black 10mm od x 5mm Sp per metre* 

Transistors: AC 127, AC 128, AC 176, 
all Op each 

RF - HT Choke 3p each Gang Condensers 60p each 

Electrolytic Capacitors: 400 AF 16V, 
250AF25V, 1251 -F16V, 320 MFD 6.4V, 
220 sF 25V, 400 HF 10V, 10 HE 16V, 
10 sF 25V, all at Bp each. 

Pre -set Skeleton - Sp each 

Trimmers 3p each 

Resistors, mainly Erie make. Mixed 
values. 100 at Sop, 200 at 909, 500 
at £2.00. 

VHF Diode Tuner £2 each 

POLYSTYRENE CAPACITORS 
10, 68, 100, 130, 1080 all 5% tol 30VDC 
Working; 100, 200, 320, 390, 1200, 1300, 
1800, 2'-% Vol 30VDC Working: 
200, 300, both 10% To130VDCWorking 
1300 23% ToI 125 VDC Working. 
All at 2p each. 

Mixed Ca , pacito s: 
100 Mixed Capacitors: 100 at 659, 

200 at 

Toko Coils: 20 at £1 or 6p each. 

PLEASE NOTE: All items subject to V.A.T., please add to all items * 8 %, 
all other 12' - -%, PLUS POSTAGE /PACKING 20p per LI order except nuts and 
Bolts Pack. Minimum order £100. 
TERMS: CASH WITH ORDER. REGRET MAIL ORDER ONLY. 

K.K.S. TRADING COMPANY 
Department II/ C 

30 Oakdene, Cheshunt, Herts, ENS 9JA 
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IT FOOLS 'EM! 
If you are one of those people who 

enjoys dropping the odd mouthful 
of technical novelty -try monolythic 
gyrator. Ageing engineers have 
known about them for years but the 
gyrators were costly to fabricate and 
so did not appear on the market in 
any great numbers. 

A Dutch company has now 
manufactured what many believe to 
be the very first monolythic gyrator. 
So what are they? Well, they are very 
small, and when you terminate them 
with a capacitor, they pretend to be 
an inductance -but without bulky 
coils. At present, one adds a single 
capacitor plus two resistors to form 
a frequency conscious circuit which 
can be extremely compact. Another 
rather startling fact about these 
gyrators is the size of coil they can 
fool other electronic circuits into 
thinking they are. For example a 

1,000,000H (one million Henries) coil 
can be simulated -and to within 0.2% 
too. Just imagine a 1,000,000H coil- 
and the gyrator chip measures only 
3.4mm x 3.4mm. Used in resonant 
circuit applications, a Q of between 
500 and 5,000 is achievable. 

A CALCULATING 
MOVE MATE! 

The second idea (I predict) will 
take off very fast indeed cnce it 
becomes available. It's a pocket sized 
calculator in appearance--but it isn't, 
if you follow me. Closer examination 
reveals a miniature chess board 
engraved or screened on the face 
together with the necessary buttons 
to enter moves. The hand held unit 
employs a microprocessor and the 
unit was on show at a recent Inter- 
national toy fair. Not available yet but 
the price looks very reasonable. Just 
the thing you've always wanted; 
chess without getting board! 

ELECTRONIC NOSH 
With Easter now firmly behind us 

for another year, it allows a full 
twelve months to prepare ourselves 
to receive an electronically cooked 
hot cross bun. Not really so far- 
fetched and will be in our homes by 

Practical Wireless, June 1976 
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next Easter. Gone arethe old switches 
and timers. in their place has come 
a cooker with digital readout, elec- 
tronic cooking keyboard and a store 
of some 120 cooking programs in 
its own memory banks. 

The housewife of the future needs 
only to mix ingredients as per the 
cooking book (supplied with the 
cooker) and then punch in the 
relevant code for perfect cooking. 
The grilling and baking programs 
can be used with hundreds of 
different recipes and dishes. The 
cooker uses two Read -Only Memories 
(ROMs) and a Central Processing 
Unit (CPU). 

Fancy that; if you want to dial -a- 
doughnut then 
place to press! 

there's just one 

CREDITABLE 
It is a peculiarity of the hologram 

that if one tiny part of its area is 
examined, the whole complete holo- 
graphic image can be seen. To check 
authenticity of any one of these 
cards, it is only necessary to examine 
a tiny part of the card and the holo- 
graphic image at that point will show 
the whole card -as it was originally. 
This image, together with a direct 
image of the card being viewed are 
shown side by side in a special 
viewer. Any alteration can thus be 
immediately detected. Clearly a 
method that will not forge ahead! 

1 k CQ's 
Good news for Hams and anyone 

else interested in producing a number 
of different frequencies with crystal 
controlled accuracy. A CMOS LSI 
digital chip is now on the market 
which ,will provide 1,021 output 
frequencies from one crystal -a truly 
digital v.f.o. It will operate from a 5V 
line and will accept input frequencies 
of up to 5MHz. Another bonus too, 
it isn't greedy on power; dissipation 
is only 5mW. I note that in the United 
States, a sample by post costs 
$19 76c. It seems doubtful if the 
company would send one over to the 
UK against a remittance but the 
number to watch for when they 
become available here is HCTRO320. 

Lids on the Amateur bands should 
note that this is not a heaven -sent 
device for calling CQ on 1,021 
frequencies at the same time! 

Bad news for the forgery profes- 
sion. Alteration of credit cards and 
the like will soon be quite impossible 
if a German company gets its system 
accepted. The original card is 
photographed using a laser to form 
a holographic image which is then 
bound with the original card and 
sealed in. 

SKINNY C's 
How thin is thin? It really depends 

upon what one is talking about. I 

was impressed by the thinness of a 
series of capacitors called Thin - 
trim. These are variable types with 
an adjustable range from 7 to 45pF. 
They measure 0.2 x 0.2 x 0.05in. The 
manufacturers inform that they make 
another type with a 25pF maximum 
value -but of course, that's much 
smaller! Wonder how many puffs to 
the pound? 

READ -OUT 
Playing games with electronic 

calculators has been in vogue for 
some time. The idea is that by 
turning the unit upside down, it is 
possible to "read" a message formed 
by the number displayed. It seems 
that certain companies are taking the 
whole thing a few steps further -and 
it isn't necessary to turn the 
calculator upside down. 

One idea shortly to be introduced 
allows a calculator to be used as an 
active terminal for a computer. In 
this application, it forms a substitute 
for a teletype terminal.With this unit, 
it will be possible to talk to the 
computer and to receive information 
which will then be displayed on the 
calculator's readout. 
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GOING BACH... 
t 

s 50 

ALEXANDER Graham Bell 
was born in Edinburgh on 
3 March, 1847. His father 

and grandfather were teachers of 
elocution and he used a new sys- 
tem of phonetic symbols, inven- 
ted by his father, to teach the 
deaf to speak. In 1870 the family 
emigrated to Canada and Bell 
established himself in Boston as 
a teacher of the deaf. 

Bell's telephone arose from a 
chance observation made in 1875 
when he was working on his 
"harmonic telegraph ". This was 
an instrument designed to carry 
several telegraph messages over a 
single circuit by using currents 
of a different frequency for each 
message, and detecting each sig- 
nal by a tuned reed and an elec- 
tromagnet. With two such 
instruments connected together 
he noticed that when one reed 
was twanged the corresponding 
reed on the other instrument 
vibrated in sympathy. Bell had 
assumed that the current 
generated by a vibrating reed 
would be too feeble to be of use. 
The discovery that it could set 
another reed in motion estab- 

Bell's "gallows" telephone. 
Science Museum picture. 
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lished a train of thought that led 
to his "gallows frame" telephone 
(see picture). A pair of these, 
used as transmitter and receiver, 
produced sounds that were un- 
mistakably vocal, though not in- 
telligible. 

On 7 March, 1876 Bell was 
granted a patent that covered the 
harmonic telegraph, telephones 
acting on the principle of the 
gallows -frame instrument, and 
also the production of a signal 
by varying a resistance and there- 
by controlling the current from a 
battery. He returned to his tele- 
phone experiments, now using a 
crude variable- resistance trans- 
mitter. On 10 March, 1876 his 
assistant heard the first intelli- 
gible sentence conveyed by a 
telephone, "Mr. Watson -Come 
here -I want to see you ". Since 
then most telephones have used 
the variable- resistance principle 
in their transmitters, though Bell 
returned to the electromagnetic 
transmitter and used it to estab- 
lish the telephone commercially 
in North America. In August 1877 
he came back to Britain to pro- 
mote the telephone. In January 
1878 he demonstrated it to Queen 
Victoria and in June established 
The Telephone Company Limited. 

Meanwhile Thomas Edison had 
produced a practical variable - 
resistance transmitter employing 
compressed lamp -black , which 
gave a much greater output than 
Bell's electromagnetic instru- 
ment. Edison could not use Bell's 
receiver because of the patent, 
so had to invent his own. This 
was an electrochemical device, 
the "motograph ", which gave loud 
but poor -quality reproduction and 
required the user to turn a 
handle continuously. However, it 
served its purpose of strengthen- 
ing Edison's commercial position, 
and he founded a British com- 
pany in August 1879 which 
merged with Bell's in 1880 to 

form The United Telephone Com- 
pany Limited. 

By 1880 commercial rivalry 
was less important to the tele- 
phone than its legal status. For 
ten years public telegraphy in 
Britain had been a state mono- 
poly run by the GPO. So long as 
Bell confined the telephone to 
private wires, relations with the 
GPO were reasonably cordial. But 
from the outset he realised that 
the future of the telephone lay 
in the operation of exchanges, 
enabling any subscriber to be con- 
nected with any other, and in 
1879 both the Bell and Edison 
Companies opened exchanges in 
London. The GPO realised that 
this new , development could 
undermine the revenue of the 
telegraph service, though it was 
not sufficiently convinced of the 

Alexander Graham Bell (1847-1922). 

telephone's usefulness to wish to 
be committed to exploiting it. It 
was nonetheless able to control 
the development of the telephone 
system after obtaining a High 
Court judgment that the tele- 
phone was a telegraph and a 
telephone message was a tele- 
gram within the meaning of the 
Telegraph Acts. Commercial com- 
panies were licensed and though 
there were numerous companies 
in operation during the 1880's, 
the three largest merged in 1889 
to form The National Telephone 
Company, which thereafter held 
a dominant position until its 
licence expired on 31 December, 
1911; the GPO then took over 
full responsibility for the nation's 
telephone service. 

We thank the Science Museum for 
information used In this article. 
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stisIFFiri 7 
ENTERTAINMENTS . LTD professional standards realistic 

i 

prices 
SAI208D -120 WATTS RMS POWER AMPS 
Uses 150W I6A RCA devices 
All three types include s, r In the 

10 Transistors 4 Diodes -Fibre Glass P.C.B. _ same series 
Typical Distortion -0.4° : Noise -80dB TYP 
Short, Open Circuit proof -Load line limiting ;# SA608 
Only FOUR Connections- Simplicity! 60 W. RMS 

7 
High sensitivity (240mV) suits most mixers N into 882 (65V) 
30 Hz 40kHz + 1dB Frequency response l £12.50 
Single supply line -no outputcapacitorneeded(95v) 
Standard 882 output -will operate on other ' A' SA308 
impedances 30 W. RMS 
Compact -6" x 3" x11" (15 x 8 X 4cm) W _ into 852 (48V) 
All units individually tested and guaranteed £9.50 

SA I208D 120 volts R.M.S. into 8û £ 19.50 Large SAE brings leaflet 

POWER 
SUPPLIES 
on glass -fibre P.C.B., 
high grade trans - 
former, fully fused 
and ready to wire: 

PM120 /1 for one 
SA1208D £11.60 

PM1202 for two 
SA1208D £15.30 

PM601/2 for one or 
two SA608 £10.50 

PM301/2 for one or 
two SA308 £8.80 

SYSTEM. 7000 -DISCO CONTROL UNIT In Modular 
Form 
Printed circuit sub- 
assembly version of disco 
control unit: All elec- 
tronics included. Only 

socket and one 
switch required. 

MONO STEREO 

£I8 50 £27 50 

Front panel for either 
version 

£3.50 

Complete and ready to plug in 
Totally encased -no soldering at all 
Tough, bold, two tone stainless panel- 
for freestanding 

_,,-- - , $ ° i l a, j 
ti./. _ 

panel mounting or . (4 
Inputs for 2 ceramic cartridges/tape/ L. 
microphone --- 

Individual deck controls AND left /right Controls -L. to R.: Mic, Vol /Treble /Bass, 
fader Autofade depth, L /Deck Vol, R /Deck 

IN Low noise ( -80dB) 20 Hz -50kHz t 1dB Volume, Tape Volume, Treble, Bass, 
Suits all Saxon amplifiers and most other Master, Monitor Volume, Monitor 
makes Selector -On -Off 
+ watt headphone monitor -five position 
switch with mute positions MONO £34.50 STEREO £49.50 

SYSTEM 7000 LIGHTING Soundlite 
3kw Converter 
Module 
OIP up to 1 kW/channel: 
Individual tone and mas- 
ter controls: RCA 8A 
triacs: Scintillating Light 
Display: Operates from 
any amplifier: ue 
PCB: Unbeaa: tabble 

ess 
value 

at 
£ I5.50 

CONTROL UNIT 
Full control of 3kW of lights (1kW /channel) 
Audio control plus sequence plus override 
Variable speed sequence with slider function control 
Stainless steel two tone panel -matches mixer 
13 transistors 8 diodes -advanced control circuitry 
High from 

-o -t--- r 
mp . 

' 
.,,, 

" audio sensitivity- operates any amplifier -^" &AM -° 
Attractive Bondene case -free standing or panel mounting SUPERFECT MODULE Individual tone controls plus master audio control On P.C.B.requires only plug /socket/ 

Inc. case and plug -ready to use £38.00 panel for mounting as desired £27.75 

SYSTEM 7000 MODULAR MIXING with panels 
as illustrated 

COMPLETELY WIRED WITH STAINLESS PANEL 
UP TO 20 CHANNELS MONO, STEREO OR MIXED 
Inputs for all sources inc. mag. cartridge 
Wide range bass and treble controls Only one mixing module required 
4W monitor power outlet is Feeds most amplifiers 
Modern low noise circuitry 20Hz -30kHz ± 1dB 
Echo send /return facility Complete -ready to plug in or solder 
5cm matrix -bold panel Individual monitor buttons 
Send for details 

INPUT Mono 18-50 MIXER Mono £8 50 
Stereo £12.00 Stereo £12.00 

an i 
+ 

Fa. -- -- 

- 
i 

um 

á - - -- 

' 

- 

PCB MODULES 
With same facilities and 
performance as complete 
units. 
Soldered or edge 
connections. 
IM.7001 /M £5.50 mono input 
IM.7001 /S £9.00 
stereo input 
IM.7002/M £5.50 mono mixing 
IM.70021S L9-00 stereo mixing 

SAXON STROBES 
SUPERSTROBE 

1 flash /2 sec up to 20 flashes /sec £24.75 Compact black Bondene case 
Ideal for the mobile disco or smaller club 

PRO- STROBE 
External trigger -audio up to 240V 
Use with Soundlite for rainbow strobe effect 

S¡1 
Smart, tough Bondene case Bin x Sin x 5M. tr1 Giant 80 watt tube Discharge £38 50 energy up to 6 Joules 

150 WATT LIQUID 
WHEEL PROJECTOR 

Complete with wheel 
150 watt tungsten lamp ,aLI 
Wide range of extra effects may be 
attached 

Sturdy construction £29.20 ÿv 
Adjustable feet 

Spare wheels £4.90 

Loudspeakers 12y50W high grade chassis units: I cabinets Attractive range of speaker and other cabinets I ACCESSORIES 
p 14000 gauss: presence dome: £14.50 at our showrooms. Enquiries welcomed. Mies: Headphones: Special Lamps. 

PRICES include carriage and packing. 
I 

VAT must be added to all orders at 8 %. 
I 

C.O.D. 65p extra. I S.A.E. with all enquiries please. 

Send or phone your 

BARCLAYCARD 
No. for prompt attention. 
After 5.0 -p.m. leave your 
message on our answer- 
phone. 

Orders by post -Please make cheques or crossed P.O.'s payable to 

SAXON ENTERTAINMENTS LTD. 
327 -333 WHITEHORSE ROAD, CROYDON, SURREY CR0 2HS 

Telephone: 01 -684 0098 /6385 
Shop Hours 9am -5pm (Lunch 12.30 -1.30): Sat. 9.30am -5pm. 
Prices & specifications subject to alteration without notice. Mail Order desk 10am-4pm Mon-Fri. 

TRADE 
ENQUIRIES 
Send for name and address 
of your nearest wholesale 
supplier. 
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Wire Wound Resistors. Our selection 
of mixed valves. 30 for £140: 100 for 
£3'50. 
Audio Amplifier Module. Milliard 
LP1173. Output nominal 10 watt. 
Supply voltage +24vf. With data and 
circuit. £2-30. 
Varicap Control Selector. 4 way 
25K. £1-50. i way 14 5K.. £2 00. 
Mains Droppers. 10 mixed values 
£1 00. 
Edgewise Level Meters. 200..A. Size 
1" overall 50p. 
15 Assorted Switches. Micro, bush 
button, etc. £1-90. 
Tag Strips. 3 way to 7 way. 50 for 
£1 15. 

Chrome Plastic Knobs. 3 Types 4 off 
each with spring clip. £1 25. 
Repanco & Denco Coils. New boxed, 
our selection. 5 for £1-15. 
Ferguson Stereogram Chassis. 
Model 3357. All transistor. Med LW. 
FM. 3 watts per channel S M. With 
connection data. Less tuning scale. 
£18 00. P P free. 
Ferguson Stereogram Chassis. 
MW. LW. FM. With tuning scale (5 +5 
watts sine wave) 15 ohms £2625. 
P P free. 
Copper- Clad Laminate. 8" x 7 " -3 
boards £1 -00 + 8 %. 
Ferric Chloride. 1lb 65p + 8%. 
Repanco Transformers. AF1. AF2. 
TT45. 46. 47. 49. 53. 20p each, 
Crystals HC6U.,(MHz) 12700; 12891 -6; 
945555; 9530-55; 9087.5; 9456.25; 
52 01667; 52 02500; 37-7625; 51-56667; 
52.03333; 9090-62; 953194; 9533 33, 
50p each. 
Transfilter. 455KC. AM. 5 for £100. 
Electrolytics. 32 32 321F, 325v, 2" x 
1," 35p; 80uF 150v 11" x 1'' 26p; .. 

20004F. 30v, 2á" x 1" 25p; 2000,,F 35v 
3" x 1" 30p; 4701,F 100v 3" x 11" 25p; 
2000 20001..F 25v 2" x 1a" 35p; 700,,F 
200v33" x 1 " 30p; 16 16.,F 275v 11'" x 1 
20p; 4500,900'900..F 30v 2= ". x 1=," 50p; 
2500,F 40v 3" x 11" 40p; 470,F 25v 
11" x.t.' 15p; 4,000,,F 25v 3" x 11" 40p; 
32.F 450v 1 " x 1" 30p; 8uF 16uF 450v 
11 "' x #" 30p; 1000.,F 12v 11 x f- -15p 
5000uF 50v 2" x 11" 50p; 150 200 200.,F 
300v 3" x 11 50p; 16/1 6/16,F 350v 2" x 
1" 30p; 50 /50,F .500v 3;-" x 1" 50p; 
400;.F 40v 1 ," x 7" 20p. 
Try our parcel of small capacitors 20 
mixed valves £1 50 + post. 
Miniature Presets - Selection of vari- 
ous values 10 for 65p. 
Coil formers. 50 mixed. £1125. 
Slider Volume Controls; 1K Lin; 
100K Log; 1 Meg Log; 25K Lin; 25K Log; 
10K 100K Log; 100K 100K Log; 50K 
Log, 35p each. 
U.H.F. 625. Transistor push button 
tuner (NSF Telefunken), as used on 
Decca MS2400. Brand new and boxed. 
Circuit diagram supplied:, £3`00., 
Thorn T.V. 1F.' Chassis 950 Series' 
(less valves) £1.60. 
Aluminium, Chassis. 71"' x 5}" x 2 -1" 

65p. 10" x 7;-° x 21" 75p. "11" z 7; x 21" 
85p. + 8%. 
500 Metres. 1' -0148 TC. Single -poly - 
thene lapped screen wire. £5 00 + 8%. 
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. 
BSR Single Play Decks with Cue- 
Fitted stereo cartridge. P146 £11-00. 
P153 £1200. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, 

LUTON, LU3 !JD, BEDS. 
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GIRO NO. 331 .7056. Access and 
Barclaycard. accepted. 

C.W.O. only. Terms of business as 
in our Catalogue. 

Export Order - enquiries welcome 
(£5; min.) 

Official Orders accepted from Educa- 
tional and Government Departments. 
ALL PRICES include VAT & P & P 

E. á 0 -E, SHOP HOURS 9-12.30,1.30-5.00 5 days. 
CLOSED WEDNESDAY. 

1976 ISSUE 66 PAGES -3 000 ITEMS 
FULLY ILLUSTRATED 

20p CREDIT 
VOUCHERS 
ALL NEW STOCK 

`SATISFACTION 
GUARANTEED 

'DISCOUNTS 
NEW PRICE LIST 
For Cat. 4a- S.A.E. 

Boxes - Cases - 
Kits - PC 

Materials - Tools - 
Resistors - Test 

Meters - Capacitors - 
Hardware - Semi- 

conductors - Books - 
Pots - Coils - Audio 

Accessories - Screws - 
Connectors - Audio - 

Modules - Veroboard - 
Transformers - Knobs - 

Calculators - Audio Leads - 
Batteries - S dec Storage 

Units - Heatsinks, etc., etc. 

SPECIAL CAPACITOR KITS 
C260 Kit -PC Mounting polyester 250V 5 of each 
value: 0.01, 0.022, 0-047, 0-1, 0.22/aF, 2 of 0.47, loF, £1.99 net 
C296 Kit -Tubular polyester, 400V, 5 of each value 
0.01, 0.022, 0.047, 0.1, 0.22uF, 2 of 0.470, £2.67 
net. 

RHYTHM GENERATOR FULL KIT I 
AVAILABLE SAE FOR LIST 11 

SPECIAL RESISTOR KITS (CARBON FILM 
5 %) (Prices include post & packing) 10E12 -W o 
041/ KIT: 10 of each E12 val ue, 22 ohms-1M, a tote 
of 570 £5.29 net. 25E12 0W or =, W KIT: 25 of each 
E12 value, 22ohms -1 M, a total of 1425 £12.64 net 

B. H. COMPONENT FACTORS' LTD. 
MULTIMETER U4323 

22 Ranges plus AF /IF Oscillator 20,0000/Volt. 
Vdc- 0.5 -1000V in 7 ranges 
Vac- 2.5 -1000V in 6 ranges 
Idc- 0.05 -500mA in 5 ranges 
Resistance -50 -IMO in 4 
ranges. 
Accuracy --5^ %, of F.S.D. 
OSCILLATOR -1 KHz and 
465KHz (A.M.) at approx. 1 Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE £9.95 net P. á P. 75p U4323 

MULTIMETER U4324 
34 Ranges. High sensitivity. 20,0000 /Volt. 
Vde-0 6 -1200V in 9 ranges. 
Vac- 3-900V in 8 ranges. 
Ids- 0.06 --3A in 6 ranges. 
lac- 0.3-3A in 5 ranges. 
Resistance -250 -5MO in 5 ranges. 
Accuracy -dc ana R -20% of F.S.D. 

ac and db-4% of F,S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage case, 
test leads, spare diode and battery.. 
PRICE £11-72 net P, á P. 75p. - U4324 

MULTIMETER U4341 
27 Ranges plus Transistor Tester. 16,7000 /Volt. Vdc- 0.3 -.900V in 8 ranges. 
Vac- 1.5 -750V in 6 ranges. 
Idc- 4.06 - 600mA In 5 ranges, 
lac- 0.3 -300mA in 4 ranges. 
Resistance-2K0-2M0 In 
4 ranges. Accuracy-dc-25% 
ac -4% of F.S.D. 
jfe- 10-350 in 2 ranges. 
Size -115 x 215 x 90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE £12.10 net P. á P. 75p U4341 

MULTIMETER 04313 
33 ranges. Knife edge with mirror scale. 
20,00042 /Volt, High accuracy, mVdc -75mV, 
Vdc- 1.5-600V In 9 ranges. 
Vac- 1.5 -600V In 9 ranges. 
Idc --60 -120 microamps in 2. 
Idc- 06- 1500mA in 6 ranges. 
lac- 0.6- 1500mA in 6 ranges. 
Resistance- 1K1-2 -1M12 in 4 ranges. 
db scale -10 to + 12db. 
Accuracy-dc-15%, ac -25° %. 
Size -115 x 215 x 90mm. 
Complete with carrying case. 
test leads and battery. 
PRICE £16.09 net. P. á P. 75p. U4313 

(P.W.), LEIGHTON ELECTRONICS CENTRE 
59 North Street, Leighton Buzzard, LU7 7EG. 

el.: Leighton Buzzard 2316 (Std. Code 05253) 

PRECISION PETITE 
LTD. (Dept. P.W.) 

119A HIGH STREET, 
TEDDINGTON TW11 8HG 

Tel. 01- 977 -0878 

INTRODUCING A 
MINIATURE 

PRECISION 12V. D.C. 
DRILL DESIGNED FOR 

THE ELECTRONIC 
ENGINEER 

Mk II Drill 
only £8.00 p.p. 35p 

Stand £3.76 p.p. 35p 

Complete kit as illustrated (less batts.) 
with a variety of 30 tools. Space for 
Stand and Transformer. 
KIT 30 TOOLS £16.00 p.p. 75p 

STAND £3.78 p.p. 35p 
TRANSFORMER £5.50 p.p. 75p 

FOR S.A.E. DETAILS 
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by Eric Dowdeswell G4AR 
THE author of a feature such as this is usually 

left with mixed feelings after completing his 
stint for the month. Letters from newcomers 

to the amateur and broadcast bands or those seek- 
ing information on our hobby raise the spirits no 
end, while established correspondents who write in 
happily to tell me that they've just passed the Radio 
Amateurs Examination bring despair, as I realise 
I've lost a reader but elation to know that a new 
callsign has come into being. 

I believe it is important to find out just how the 
newcomer has got around to the SW bands. Often 
it is the result of casually tuning over the SW bands 
on a domestic receiver and wanting to do it better 
on a decent receiver. Sometimes it's an offshoot of 
listening to aircraft, police and other Public Services 
on the VHF bands, something to be strongly depre- 
cated. There is much more fun on the SW broadest 
and amateur bands especially when it leads to get- 
ting one's own transmitting licence and talking back 
to other amateurs. 

At one time, when amateur band telephony was 
strictly double sideband and unsuppressed carrier 
stuff, it could be picked up and resolved on almost 
any domestic receiver, even if it did not cover the 
amateur bands! Enquiries locally usually revealed 
the amateur concerned but the complainant often 
became interested to the extent of taking up the 
hobby himself! Or herself, since there were ladies 
enjoying the hobby from the early days. However 
with the development and use of single sideband 
telephony by amateurs this method of "contact" 
has virtually disappeared since SSB on a domestic 
set is just a horrible noise. Come to think of it, it's 
often a horrible noise on the bands themselves! The 
QR1VI remains but the source is harder to locate, 
often requiring the services of the Post Office, and 
sometimes leading to unpleasantness all round. I 
often think that the coming of SSB has led to the 
amateur becoming more isolated from the general 
public. 

Excellent news of Tim Charles A8927 of 
Colchester who has passed his RAE and is taking 
his code exam in a couple of weeks. He was one of 
the few readers of this column who bothered to send 
in logs of stations heard on CW. Let's hope the 
experience will pay off first time for Tim. With a 
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bit of luck we may get his new callsign before we 
go to press. So another reader bites the dust! In- 
evitable, I suppose! The last bit of news from Tim 
concerned the positive reception of JA3ONB on 
160m! he was 449 on 19O8kHz so Tim can go out in 
a blaze of glory! 

Ray Woodward in Colne now has an RQ80 ATU 
in front of his CR70A which, with 132ft of wire, al- 
beit at only loft up, has greatly improved reception. 
He's getting some gear together for the 2m band 
and hopes to do well on the VHF's as he is some 
700ft above sea level up there in Lancashire. Paul 
Barker BRS34898 in Sunderland had a bad month 
what with the flu and bands in a poor state. SSTV 
on 20m brought only G4BFB and I8JTU while on 
SSB CT4AJ proved to be a non -event being just 
another CT1 in reality! 

Steve Cottis of Harrogate worked his way through 
all the bands from 80 to 10m. His best on 80 was 
JD1AKE while KC6AQ relieved the monotony on 
20m. Dennis Anderson writes from Brookwood in 
Surrey to say that he is now BRS36591 and has 
joined the Farnborough and District Radio Club 
and "they are very helpful" which is nice to know. 
Paul Flatman (Ipswich) could only get on for a few 
days last month but when he did he found 20m 
pretty active but next to nothing on 15m. A nice 
one on 80m reported by Paul was K3HVG /P /HR6 on 
Swan Island. Paul is about to replace his old faith- 
ful HRO receiver but I hope he gets something that 
turns out to be at least as good. With a few mods 
the HRO can be turned into a pretty good receiver 
which will out -perform a lot of the modern sets 
especially in the areas of cross- modulation and in- 
herent noise. 

Stephen Budd A8713 in Worthing found 80m "un- 
believably fantastic" in the early mornings but was 
not enthusiastic about the rest of the HF bands. He 
has shelved plans for a 6- element beam and rotator 
for 2m after seeing the "ridiculous prices ". Espec- 
ially, as he says, it would only be for one band. Paul 
Flatman, Ipswich, is pretty busy with other commit- 
ments, his only free time coinciding with the gap be- 
tween 20m going dead and 80m coming alive! 

Paul Cowburn writes from Leyland, Lanes for the 
first time and is full of praise for the help he is 
getting from local G3RFN on the many problems 
that beset a newcomer to the SW bands. Certainly 
everyone new to our hobby ought to try and contact 
his local amateur or radio society rather than try 
to steer a lonely path, often in the wrong direction. 
Paul has a Marconi CR300 /2 but finds that its per- 
formance tends to drop off at the higher frequencies. 
When this happens it is not a bad idea to build a 
crystal controlled converter for say 20, 15 and 10m 
and use the main receiver as a tuneable IF around 
3 to 4MHz. 
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ON THE 
AIR s 

Log extracts 
T. Charles:- 160m JA3ONB 40m FM7AV H13HOT 

20m VP2MJ ZP5A0 2m DM2BEN/P SM7ClIX Spill 
UR2RDR (auroral opening) via Oscar 7 VE3SAT 
W2BLV W9011 WOEAZ 70cm PAOGDM PAOMHK 

R. Woodward:- 80m CO2JA HK4DF YV4ATI 
8P6FV 20m DU9FB HK6CMA VP2MEV 6W8NW 

P. 'Barker:- 20m CT2BB VQ9R VU2HI SSTV 
G4BFB I8JTU 

S. Cottis:- 80m JA6BSM VP9G OE6DK/YK ZL1BJ 
40m ZL4ND 6W8DX 20m DUIDBT KC6AQ VP2KJ 
5V7WT 9M2FR 15m CT2BB EL2T FM7AQ TU2DF 
5N2ESH 10m 9J2WR 

P. Flatman:- 80m K3HVG/P/HR6 KG4FU 20m 
DU9FB HR3JJR VK9XI VP8HZ 6W8MW 8P6FU 

All SSB except those in bold which are CW. 
S. Budd:- 80m A4XFX EP2SN FP8DX HR2FP 

KG4GG KZ5JM PJOUSA VP1DW VP2ABC VP2DM 
VP2KJ YN7R 5T5ZR 8P6GN 40m VK7GK ZL2AQ 
20m A6XP C5AF KG6JBX TA1MB 5N2ESH 9X5SP 
15m ZD7FT 2m via Oscor 7 DC2ST F6APU PAOJHM 

P. Cowburn:- 80m CO2JA JA6BSM ZB2DK 40m 
VK2AVA VK5PB VK7DK YA2WJ YV6CD AD3EST 
(Washington, special event station, 200 years Ameri- 
can Independence). 

SHORT WAVE BROADCASTS 
by Derek Bell 

M 
ANY a time and oft the controversy has 

been bandied about as to the stability of 
various SW sets. Those who run what are 

known as communications receivers maintain that 
their type of set is far and away the best and indeed 
the only type of set to use for DX. This point is 
made, often with some force and the right hand 
firmly round the opponents throat, in order to en- 
sure that he sees the error of his ways! R. Burgess 
has it seems the best of both worlds in that he has 
recently purchased a Grundig Satellit 2000 and, 
though very very expensive, this set has a fair 
degree of portability and is fine for putting in the 
car. From his Haywards Heath QTH R.B. has, with 
the internal aerial pulled in the following: 

Radio Aparecida on 9635 at 0000 
Radio Nacional Colombia on 4955 at 2300 
Radio Abidjan on 11920 at 1940 
FEBA Seychelles on 11715 at 1700 
Radio Togo on 5047 at 2300 
Radio Grenada on 15105 at 2030 

This set seems to have the advantage of pulling 
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in the Latin Americans an hour earlier than they 
are heard with a cheaper set, and as R.B. says 
"L.A.'s are at their best in the wee small hours ". 
The latter item on the log, Radio Grenada, was 
however heard in Huntingdon, Cambs. by Richard 
King on a Russian Vega Selena, logged at 2000 
and who rates the signal at nothing less than fours 
on the SINPO scale. Alongside this item Richard 
passes on the info that HCJB Quito is to build a 
500kW transmitter in Indiana USA and quite pricey 
it sounds. One of the valves for example will cost 
17000 dollars! 

Another item of station news is that Indonesia is 
to phase out its short wave broadcasts by 1979. At 
present these can be heard on a wide range of 
freqs. from 2300 up to 17792. The transmitters are 
all of modest power since they are intended to serve 
only the home listeners but then so are the Latin 
Americans and these are heard here in the UK every 
night. I presume that the Indonesian Radio Jakarta 
with its overseas service will still be active and this 
can be heard in English on 11790 and 6045 at 2300, 
0900 and 1100 with an introduction played on a 
Hammond organ. 

To continue the theme of cheap transistor sets 
versus the more expensive rig, John Baker of 
Birkenhead joins in to ask this question and then 
on his Philips 90L goes on to log: 

Radio Nacional de Brasilia on 11780 at 2100 
Radio Australia on 9570 at 0817 
RSA on 5980 at 2133 

"Do the more expensive communications sets offer 
better value for money than the portables ?" asks 
John, well let's explore this question a little more. 
To do so we must call in our overseas reader this 
month Martin Kennedy from Christchurch, New 
Zealand. Martin runs a Codar CR70A hanging on 
the end of a lOOft long -wire. Pride of the log is the 
AFN "National Public Radio" from Greenville USA, 
this signal arrives either over the Pacific or across 
the pole according to which way Greenville's aerials 
are switched. Also featured is Radio Free China 
from Taiwan on 11825 at 0210, so it would seem that 
communications sets earn their keep wherever they 
are. 

"What ", you say "about the home built sets then" 
David Wyatt of .Oswestry has built one, a seven tran- 
sistor superhet with a 20ft wire. David logs on it 

Radio Pakistan on 17910 at 1100 
Voice of Turkey on 11808 at 0017 

David gives the address of Voice of Turkey for 
QSL fans as TRT Voice of Turkey, Ankara, Turkey. 
Ile requests the address of Radio Canada, which 
I can supply, and that is P.O. Box 6000, Montreal, 
Canada, H3C 3A8. 

So, what have we learned up to now ?, well that 
both types of set fill a need but that need must de- 
pend not only on the pocket but the situation of the 
user. 

Recently an enquiry was featured in this column 
for information on a certain type of Royal Navy set. 
An ex- member of the "Andrew" E. J. Scudder adds 
more to the gen already received. This gentleman 
had the job of maintaining these sets during the 
war and informs us that they were made by Eddy- 
stone. The main problem was the coil pins it seems 
as operators would pull the coils forward instead of 
up thus bending the pins and eventually breaking 
them off, causing much grief and no small amount 
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MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete . 

with heat sinks and connection tags, data supplied. 
Model 1153 500mW 
power output £1.10 + 
40p post & VAT. 
Model 1172 1W. power 
output £1.35 + 45p poet 
& VAT. 
Model EP9000 4 watt 
power output £2.40 + 
50p post & VAT. 
EP 9001 twin channel or 
stereo pre amp. £2.50 + 
50p post & VAT. 

TINY RADIO CASES 
Intended to be spares for the microsonic key chain 
radio, size approx. 21 x 25 x 15, back removable 
also metal flap for battery compartment, should 
be about right for building your own miniature 
radio, transmitter or bugging device. Price 40p + 
lap each. 
MICRO RADIO CONSTRUCTOR'S 
PARCEL 
Not complete kit but consisting of eight matching 
'Components as follows:-(1) Wound ferrite aerial. 
(2) oscillator. (8) 4 IF's (4) Twin gang tuning 
'condenser (5) volume cohtrol. These last two 
items being fitted with control knobs. Price 80p 
+ 2015. Post 20p + 5p. 
MAINS TRANSISTOR PACK 
Designed to operate translator sets and ampfiers. 
Adjustable output 6v., 9v., 12 volte for up to 
500mA (class B working). Takes the place of an 
of the following batteries: PP1, PP3, PP4, PPO, 
PP7, PP9 and others. Kit comprises; main 
transformer rectifier, smoothing and load resistor 
condensers and instructions. Real snip at only 
0150 VAT & Postage 50p. 
SOUND TO LIGHT UNIT 
Add colour or white light 
to your amplifier. Will 
operate 1, 2 or 3 lampe 
(maximum 450w). Unit in 
Box all ready to work. 
£795 plus 96p VAT and 
postage. 

MAINS MOTOR 
Precision made -as used in 
record decks and tape record- 
ers-ideal also for extractor 
fans, blower, heaters, etc. New 
and perfect. Snip at 95p + 
VAT & Postage 36p. 
1 "staokmotor £1.60 + VAT '& 
postage 35p. 15" atackmotor 
£2 + VAT & Poelcee 4015. 

6 DIGIT COUNTER 
Made by famous American Com- 
pany, operated by 24V D.C. or 
mains through resistor, 1-9 a 
1" x 21" deep. 80p Post & VAT 
20p each. 
MINIATURE WAFER SWITCHES 

2 pole, 2 way-4 pole, 2 way - 
3 pole, 3 way -4 pole, 3 way -2 
pole, 4 way -3 pole, 4 way --2 pole 
6 way -1 pole, 12 way. All at 30p 
+ 15p post & VAT each. 

MULTI -SPEED MOTOR 
Six speedo are available 500, 850 
and 1,100 r.p.m. and 8,000, 12,000 
and 15,500 r.p.m. Shaft is t in 
diameter and approximately 1 in. 
long. 230/240v. Its speed may be 
further controlled with the use of 
our Thyristor controller. Very 
powerful and useful motor size 
approx. 2 in. dia. x 5 - in. long. 
Price £1.40 + 45p poet & VAT. 
MERCURY BATTERIES 
Each made up of 7 cells to give total of 10.7 velte, 
cells very easily separated for operating portable 
equipment. These batteries have very good shelf 
life. Expensive batteries normally but we are 
offering at an extremely low price of less than Sp 
per battery, namely Si per carton of 25 batteries. 
VAT 8p. Post 40p + 4p. 
25V If AMP INSTRUMENT 
MAINS TRANSFORMER 
Extremely well made, intended for upright 
mounting and impregnated for quiet. operation. 
Price £1.75 + Op. Ditto but drop through chassis 
type with top cover. Price EE. + 16p. Poet 15p tip. 

TWIN OUTPUT POWER PACKS 
These have two separately R.C. smooth outputs so can operate two battery 
radios on a stereo amp without cross modulation (they will of course operate 
one radio- tape -cassette -calculator in fact any battery appliance and will save 
their cost in a few months). Specs.: Full wave rectification, double insulated 
mains transformer -total enclosed in hard P.V.C. case -three core mains lead - 
terminal output. When ordering please state output voltage 44v, 6v, '74v, 9v, 
12v or 24v. Price £8.95, post and VAT included. 

LIGHT PIPE 
A mains operated travelling light array. 24ft. long, it uses 130 miniature bulbs 
which flash in sequences to make bands of light move along the tube -The tube 
can be draped around a particular item or set and cannot fail to attract atten- 
tion- complete kit consists of -24ft. of translucent tubing -140 miniature 
lamps 8 yards muliteore cable -motorised switch, taps for quick connections 
and full wiring instruction special introductory offer £10 for the complete kit 
post and V.A.T. paid. 

DISTRIBUTION PANELS 
Just what you need for werIe bench eir lab. 4 x 13 
amp sockets in metal box to take standard 13 
amp fused plugs and on /off switch with neon 
warning light. Supplied complete with 6 feet 
of flex cable. Wired up ready to work. £2-76, 
VAT & postage 65p. 

ISA ELECTRICAL PROGRAMMER 
+.e... .. Learn in your Bleep: Have radio playing and kettle 

boiling as you awake -switch on lights to ward off 
intruders -have a warm house to come home to. 
All these and many other things you can do if you 
invest in an electrical programmer. Clock by famous 
maker with 15 amp. on /off switch. Switch -on time 
ran be set anywhere to stay on up to 6 boors. Inde- 

pendent eo minute ucenrory jogger. A beautiful unit. Price £2.96, VAT & Postage 
60p, or with glass front, chrome bezel, £1.0 extra. 

THIS MONTH'S SNIP 

D.I.Y. BURGLAR ALARM KIT No. I 

This is simple enough for the average householder to install and maintain. 
It will give protection against intruders coming in through any of four 
windows and or two doors. Intended to frighten intruders away it will start 
loud ringing bell which will not stop until reset by owner. Kit eoneiats of 
6 large trigger mats, 1 loud bell, 1 relay for latching, 1 secret switch, 
diagram and notes. Price £14 + 9190p. Post £1.00 + 25p. 

THERMOSTAT WITH THERMOMETER 
Made by Honeywell for normal air temperatures 
40-80 F (5.25 Cl. This is a precision instrument with a 
differential which can be adjusted to better than 
1 -5 F. A mercury switch breaks on temp. rise. Elegantly 
styled and encased in an ivory plastic case with clear 
plastic windows, thermometer above and switch 
setting scale below -sise approx. 3.8" s 3.2' x 1.4" 
deep --can be mounted on conduit box or directly on 
wall. Price £2.26 plus 50p Post Si VAT. 

SWITCH TRIGGER MATS 
So thin is undetectable under carpet but will switch on 
with slightest pressure. For burglar alarma, shop doors, etc. 
e4in x l8in £1 -99. Post & VAT 80p. 
13ín a IOin £i-0. Post & VAT 50p. 

AMMETERS 
Ideal for chargers etc. 2" eq. full 
claims 0.8 amp 95p. 1la_ round 0.2 
amp 56p, 0.3 amp 05p, 0-4 amp 76P. 
Post & VAT 25p each. 

RELAY BARGAIN 
Type 600 relay, 2 changeover one open and one 
closed contact. Twin 500 ohm coils make this 
suitable or closing off DC 6v, DC 12v, DC 24v 
or AO mains using resistor and rectifier. 40p each. 
Resistor or rectifier 20p extra. Post & VAT 200. 
ONLY LI50 FOR SEVEN 
ELECTRIC MOTORS 
7 powerful butt. motors 
as used in racing cars it 
power models. Output & 
types vary for use in 
hundreds of different 
projects - Tools, toys. 
models, etc. All brand nee 
reversible & for 11.12v. 
batts. Wiring diagram. inc. 
VAT & Post 40p. FREE plan for min. power 
station. - 

CENTRIFUGAL FAN 
Mains operated, turbo blower type. Pressed steel housing 
contains motor and impeller. Motor is 1 /10th h.p. giving 
considerable air flow but virtually no noise. Approx. 
dimensions 101" x 4t" 59.0 plus Post & VAT. 

MORE CABLE BARGAINS 
All prices are very much below regular wholesalers prices and with the prim 
of copper going up, it will pay you to put some of this Into stock, ít0 definitely 
better than money. Please if you intend to coilect, telephoneua t0l. 888 -1853) if 
possible the day before in case we have to get supplies from ont store. 
Size Amps Tape Price 100 Carriage 

200 mil a n 
1.5mm ISA Single c.c. 52 0r+ 20p 80p + 6p 
15nun 16A Single double insulated £2.50 + 28p 90p + 7p 
1.5mm 15A Flat twin £5.0 + 44p - £1.25 + 10p 
1.5mm 15A Flat twin & E. £0.60 + 52p £1.50 + 12p 
1.5mm 13A Flat 3 core 58.50 + 56p £1.75 + 14p 
1.5mm 13A Flat 3 core & E. £9.0 + 60p £2.00 + 16p 
4min 80A Single c.c. £7.50 + 60p £2.00 + 16p 
4mm 80A Single double ins. 57.95 + 64p £200 + 1615 
damn 27A Flat twin 912-00 + 96p £2.00 + lop 
4mm 24A. Flat three core £14.50 + £1.16 02.50 + 20p 
4mm 24A Plat three core & E. £1830 + £1.48 £2.50 + 20p 
gam 38A Single c.c. £9.50 + 76p £2.00 + 16p 
6mm 88A Flat three core £2300 + £1.84 03.00 + 24p 
Omen 38A Twin & E. £22-50 + £1.80 53-00 + 24p 
lamm 48A Twin & E. £3500 + £2.80 £4.00 + 32p 
16mm 64A Twin & E £5500 + 44.40 £5.00 + 40p 

TERMS: Where order is under £5 please add 30p surcharge to offset packing 
expenses. 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), !03 TAMWORTH ROAD, 

CROYDON CRO IXX 

ITS FREE! 
Our monthly Advance Advertising 
Bargains List gives details of bargains 
arriving or just arrived -often bargains 
which sell out before our advertisement 
can appear -Its an interesting list and 
its free -just send S.A.E. Below are a 
few of the Bargains still available from 
previous lists: 
Spit motor with Carter gear box. Probably one of 
the best spit motors made. Originally intended 
to be used in very high priced cookers: however, 
this can be put to plenty of other uses, for instance 
your garden barbecue or to drive a colour disc 
for a dance or display or to drive a tumber for 
stone polishing; in fact, there is no end to its 
uses. Normal mains operation. Special price during 
May and Tune 12.50 + 20P, post 30p +2p. 
Pulse transformer with circuit for sound to light 
unit. It is a very simple circuit and all parts are 
readily obtainable from us or you may alreaay 
have them in your junk box. Price of the trans- 
former with circuit 7515, post and VAT paid. 
ORP 12 light cell. This device has been going for 
some years now but it has not been bettered and 
new applications keep being fougtl for It. We 
have good stocks, price 05p + Op. 

Throat mikes. These are an ex WD item as used 
by air crew on their intercom, but being electro- 
magnetic they also aeree as pick -ups on musical 
instruments, talking to passengers on motor bike 
and no doubt many other use. Price 80p á pair 
+ 1.5p. 

124 watt speaker bargain, 8" round mid -range, 
made for high price hi -fl outfit, a really super 
speaker, £3 + 37p, post BOp + 15p. 
0.O.P. photo transistor by Nullard, very popular 
for circuits such aslnfra -red burglar alarms, smoke 
detectors, etc. A big buy enables us to offer at the 
very favourable price of 25p each - 2p, or 5 for El 
+ Op. 

Component boards, mainly ex computer, these 
contain many useful parte and repre..ent fantastic 
value at 5 for £1 + 8p. We guarantee the 5 wools 
be different. You would receive ICs etc., variable 
controls with long leads and so are easy to 
remove and reuse. Post 00p - 4p. 
Microswitch bargain, made by Pye, Honeywell, 
Burgess and similar first class makers originally 
for the Post Office, in fact they have been fitted 
to Post Office Equipment which was never put. 
into use. They are a changeover microswitch with 
10 amp contacts offered at the very low price of 
20 for £1 + 8p. Post 40p + 3p. 
Ferrite pot core (Vinkor) made by Nullard, maker's- 
ref. No. LA 14107402K, circular, size approx. 
14" s " a size which is the same ar the one 
specified for the Scorpio oar ignition system. Price 
only 50p + 4p per pair. Post l5p 4- Sp. 
12v DC motor made by Smiths, powerful, ideal for 
car blower; motor size 4" long a 3" aiameter, 1" 
spindle, If" long. £2. + 16p. Pest 40p + 3p. 
Thermostat with eapilliary with sensor joined by 
approx. 1 metre of eapilliary covering the tempera- 
ture range 0.170 °C capable of switching 16 amps 
at 250v. Made by the famous Ranco Company 
with screwed thread and spindle rather like a 
volume contras -has dozens of applications, 
Offered at only DID + 6p. Post 120 i- 1 p. 
Aerials. For medium and long wave, wound and 
fitted on ferrite rod, 6" long by 4" altimeter. 
Price 80p + 15p Post 1015 + 515 

Dial thermometer by Rototherm, indicates from 
50F to 250 ?, dial size 34 ", chrome and glass front. , 

75p + 6p. Post 10p + 1p. 
Instrument Mains Transformer, 6-3v at I amp and 
115v at 100nmA. This is an upright mounting open 
construction, small size (2t x 25" x 21"). Price 
£1.40 + postage and VAT Bop. DITTO. 6.3v at 
1 amp and 150v at 20OrA. This is a fully obrouded 
upright mounting transformer, sise approx- 25" x 
3e x 3". Price £1.96 + post and VAT 88p. 
Instrument power supply mounted on a chassis 
size 95 x 2 }" x 41 ", This is suitable for instruments 
which use valves and hs AC output of 6 -Sv at 
1 amp and a fully smoothed DC outputs of 150v 
and 200s'. Price £2.50 + post and VAT 74p. 

FM Band amplifier. This is a 4 valve amplifier 
tunable to cover FM and nearby frequencies. 
Tuning is by leeherlines in fully careened compart- 
rnanta and the whole is mounted on a heavy metal 
chassis size 9" x 2" x 24" x a ". This requires a 
separate power supply of 150v DC at 100 mA and 
0-3V at I amp. Price $3.75 +post and VAT 01-58, 

Instrument ease, grey steel finish size 95" a 34" a 
21 ". These cases are not secondhand but some 
from partly assembled equipment, so the front 
panel has a few holes already punched through. 
However, these are very suitable for toggle 
switches, etc. There are no really big holes, 50p 
each + Peat and VAT Sep. 
8 switch disco lamp controller. This is a mains 
motor driving a rotating drum made up of disco 
with cut -outs. As the cut-outs engage on the 
switch levers, contact is made via 10 amp switches. 
A large variety of lighting effects can be obtained. 
A real bargain at £2.75 + post & VA.T. 65p, 

Clock switch. for Tricity cooker, made by Smiths 
and probably a replacement in many other 
cookers. This has clock in the centre and the two 
controls switches on the right -hand side. The top 
control switch sets the on-off times and ia in- 
finitely adjustable over the 12 hours; the lower 
switch selects manual or automatic. No glass 
front, but you could take this off your existing 
clock. Price 11.75 each + post & V.A.T. 55p. 
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SINCLAIR 1C20 
IC20 10W + 10W stereo IC amplifier kit with free 

booklet and printed circuit £4.95. 
PS20 Power supply kit for the above £3 95. 
VP20 Volume, tone -control and preamp kit £7.50, 
SP20 LOW 4 ohm speaker for IC20 £2 -70. 
C520 11 x 6 x Sins attractive case for ICO) £2 95*. 

Send sae for free leaflet. 

SINCLAIR BLACK WATCH 
Fully assembled 
with black 
strap £20.95'. 
Bracelet £2'. 

JC12 AMPLIFIER 
6W IC audio amp 
with free data and 
printed circuit 
£1.95' 
DELUXE KIT FOR JC12' 
Includes extra parts for the pcb and voi, bass and 
treble controls for mono version £2.06. Stereo model 
with balance control £4.48. 

JC12 POWER KIT 
Supplies 25V lAmp £2.95. 

JCI2 PREAMP KITS 
Type 1 for magnetic pickups, mics and tuners. Mono 
£1.40 Stereo £2-SO. Type 2 for ceramic or crystal 
pickups. Mono 78p. Stereo £1.56. 

LOUDSPEAKERS FOR JC12 
Bin x Sin 8 Ohms 5W £2.28. 

SEND SAE FOR FREE LEAFLET ON KITS. 

SINCLAIR CALCULATORS` 
Cambridge £7.95 Cambridge Memory £11.20. 
Scientific £0.95. Oxford 100 £6.95. Cam. Sci £1495. 
Oxford 300 £1695. Programmable scientific £2595. 
Mains adaptor for programmable and Oxfords £3.19. 
Mains adaptor for Cambridge and Scientific £3-15. 

CBM CALCULATORS' 
796MD £6.45. 897D £7.60. SR1800 £23.25. 776MD 
7 digit /% /memory £595. SR7919D 8 digit /memory/ 
trig /log /pi /powers /scientific notation £1320. SR4148R 
with mains unit £34-95. Mains unit for other machines 
£2.95. 

CASIO CALCULATORS' 
Personal mini 6+ 6 digits £5.95. Pocket 8S 8 digits / %/ 
const £6.95. Memory OR 8 digits /% /memory /const 
£0.95. FX20£16.95. Mains adaptor tor all models £3.95. 

NOVUS CALCULATORS* 
750 6 digit £5.45.835 8 digit / % /const /sq. root /4 function 
memory £7.60. 4525 10 digit programmable scientific 
calculator £47.95. 4510 £13-20. 4515 £3995. 4520 
£2345. Mains adaptor £4.20. 

FERRANTI ZN414 
IC radio chip with data £1.34. Printed circuit and 
extra parts for radio £3.25. Case 80p extra. Send 
sae for free leaflet. 

ImmelMOINMINN 

SINCLAIR PROJECT 80 
FM tuner £13'25. PZ5 £3.95. 016 £10-95. PZ6 £8 ?0. 
PZ8 £9.10. Trans for PZ8 £5.40. Z40 k5 75. Stereo 80 
£11.95. Project 8054 £1895. Quad decoder £14.95. ZOO 

discontinued but we stock 30W similar amp £10 30. 

24 HR DIGITAL CLOCK KIT' 
Includes pcb, mains power supply, attractive case, 
0.5in jumbo green display, clock chip, and all other 
parts. Displays hours and minutes separated by a 
pulsating colon. Kit £12-50. Built £13-50. Send sae 
for free leaflet. 

.PRINTED CIRCUIT KIT £3.95" 
Make your own printed circuits. Contains etching 
dish, 200 sq. ins. of copper clad board, 1 lb ferric 
chloride, etch resist pen, small drill bit, laminate 
cutter and instructions. 

MAINS TRANSFORMERS 
6.0 -6V 100mA sop. 9 -0 -9V 100mA 86p. 18V 1A £1.65 *. 
0, 12, 15, 20, 24, 30V to £295 *. 12.0 -12V. 1A £1.95*. 
0. 12, 15, 20, 24, 30V 2A £4.20 *. 20V 2-5A £2-SO. 
6 and 9V trans are DC rated, others are AC volts. 

S -DECS AND T -DECS' 
S -DeC £2.24 
T -DeC £4.05 
u -DeC A £4.45 
u -DeC B £7.85 
IC carriers: - 
16 dll: plain £157 
with socket £2 21 

10 T05: plain 90p, with socket £1.95. 
SSTI 60P. SSUI 60p. SSN1 80p. 

SWANLEY ELECTRONICS 
Dept. PW, PO Box 68, Swanky Kent 

BATTERY ELIMINATOR BARGAINS 
55 WAY SUPER 
New switched model. 3 to 30V in ¡V Steps. Fully 
stabilized. 1A output. Kit £7.95. Assembled £10-95. 
2 Amp model. Kit £9.95. Built £12-95. 

6 -WAY SPECIAL 
Switched output of 3/41; 
6170/9/12V at 500mA with 
4 -way multi -jack plug 
and free matching 
socket £5- 20. 

6 -WAY DOUBLE RADIO MODEL £6.20 
Similar to above, but with press -stud battery con- 
nectors. 3 + 3/43 + 4 =,/6 + 6/70 + 73/9 + 9/12 + 12V 
at 250mA. Also gives 15/18/24V single. 

3 -WAY MODEL 
Switched output of 6/73/9V at 250mA with 4 -way 
multi -jack plug and free matching socket £2.95 *. 

RADIO MODELS 
50mA with press -stud battery connectors for radios, 
etc. 6V £3.45.9V £3.25. 40 + 43V £4.45.6 + 6V £4.45. 
9 + 9V £445. 

CASSETTE MAINS UNITS 
73V output to run cassette recorders from the mains. 
Complete with 5 pin DIN plug £3.45. 

CAR CONVERTORS 
Input 12V DC. Output 6/7 1/9V DC IA regulated £3.05 *. 

BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. 
100mA radio type with press stud battery terminals. 

43V £1.80. 6V £1.80. 9V £1.00, 
50mA double radio type with press stud terminals. 

43V + 43V £2.50. 6V + 6V £2.50. 9V + 9V £250. 
100mA cassette type with 5 pin DIN plug. 73V £100. 
Stabilized 8 -way type with voltage stabilizer to give 

low hum. 3i43/6/7319/12/15j1SV 50mA £2.95. 
Heavy duty 12 -way types 4 }/6/718;/11/13/14117 /21/28/ 

34/42V. 1 Amp £395.2 Amp £5.95. 

Post 30p on orders under £2, otherwise free. Prices 
include VAT. (Overseas customers deduct 7% on 
items marked ', otherwise 10 %). Official orders from 
schools, government labs, etc. welcome. 

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. I.E.R. Exam; the RADIO AMATEUR'S LICENCE; 
P.M.G. Certificates; 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. 

- - - - - - - - - - - - - - - - -u 
BRITISH NATIONAL RADIO & ELECTRONICS 

I 
I 
I 

SCHOOL, Dept WC66 
P,O, Box 156, Jersey, Channel 

1 
NAME 

ADDRESS 

Islands. 

1 (Block caps please) ! . tan - --- no on ------ - -li -/ 
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Vero Electronics Ltd, 
manufacture cases to give your 
projects a professional finish. 
Cases are available in plastic, 
extruded aluminium and PVC 
coated steel. A new catalogue 
describing these cases, 
Veroboard, pins, tools, card 
frame etc. is available (price 
10p +S.A..E.7 "x9 ") 

vero 

THE CASE 01111E 

PROFESSIONAL 

FINISH... 

Vero Electronics Limited, Retail Dept., 
Industrial Estate, Chandter'g Ford, Hants., SO5 3ZR 
Telephone: Chandler's Ford 2956 (STD 04125) 
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of Navy language to Mr. Scudder. Thus it seems 
the more complicated the set, the more it will cost 
to repair. This repair could result in having to send 
overseas for spares, increasing the cost and time 
spent without the use of the set. On the other hand 
cheap sets are often improved by the addition of 
aerial tuners and pre -selectors. John Higginbotham of 
Holyhead has written to say that the Radio 
Nedérland ATU specification sheet is once more 
being sent out. Readers will remember that news 
reached this column recently of RNI being lax in 
their reply to an enquiry for the plans for this handy 
bolt -on extra. John viewed in amazement his postbag 
from stations which totalled five cards and 17 

calendars after the Christmas rush was over. I have 
recently had a card from Radio Sofia wishing me a 

happy Spring! 
The main conclusion is that the cheap transistor 

radio is fine for a second or bedside set and for the 
person of limited budget, and that means most of 
us -these days. While the communications set is for 
those who have the money to spare and the space 
to fit the set into. The AR88, for instance, needs a 
stout table just to take the weight! It is of course 
pointless to expect the cheaper transistor set to pull 
in the signals that the Grundig Satellit will or some 
of the American products, or even the Codar, but 
the use of a cheaper set may fire you to go on to 
bigger and better things and even aspire to the 
RAE. 

So until next month I will simply say 73s to you 
and yours. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

R EADER "Steve" who lives in Truro, Cornwall 
reports hearing CFGO in Ottawa on about 
1440kHz at 0305GMT after Radio Luxemburg 

had closed down for the night. CFGO does operate on 
1440kHz and is heard quite often in the UK. Steve 
uses a Philips IC'326 receiver coupled to the co -ax 
downlead of his VHF TV aerial. The receiver is 
placed on top of the co -ax, the .screen of which is 
earthed and this gives a very good boost to- recep- 
tion. Steve mentions hearing Radio Sweden on 
approx. 1151kHz as well as on 1178kHz which is the 
listed frequency. This effect is almost certainly due 
to a spurious signal generated within the receiver 
as a result of overloading by the pick -up from the 
co -ax downlead aerial. Portable receivers are norm- 
ally designed to work with the comparatively low 
signal input from a ferrite rod aerial. Care should 
be taken when an external aerial is used that the 
coupling is not too close otherwise the increased 
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signal strength obtained will be accompanied by 

whistles and spurious signals. 
Quite often the medium wave tuning scale on a 

receiver is not accurate enough to show the fre- 
quency to the nearest 5kHz or so. The DXer is then 
uncertain which one of two or even three channels 
he is listening to and problems with station identi- 
fication can arise. A logging scale, if the receiver 
has one, can be used to improve matters. This scale 
is marked from 0 to 100 or perhaps, 0 to 1000 and 
is used with a sheet of graph paper to plot a curve 
that will enable logging scale divisions to be conver- 
ted to frequency. Known local broadcasting stations 
can be used to mark a number of points on the 
graph, these points being joined with a continuous 
line to form a curve which is used to convert fre- 
quency to logging scale reading and vice versa. 

An alternative is to use a crystal calibrator. The 
writer's has switched outputs of 10kHz, 50kHz and 
100kHz which are found to be adequate for MW 
DXing. The calibrator is connected to the receiver 
in parallel with the aerial and it acts as a miniature 
transmitter to give marker points at intervals across 
the band. The method used by the writer is to draw 
up a table giving a logging scale reading for each 
10kHz point on the medium waves which is very 
useful when DXing North Americans where the 
stations are on channels which are multiples of 
10kHz. A more usual method is to switch -in the 
calibrator in place of the aerial and use the 100kHz 
markers to identify sections of the band and the . 

10kHz markers to tune to an exact channel. "Odd" 
frequencies between the 10kHz points can be esti- 
mated. Domestic type receivers in the UK are usual- 
ly marked in metres on the tuning scale. To convert, 
divide 300,000 by the wavelength in metres, to get 
the frequency in kHz. 

Roy Patrick reports from Mackworth, Derby with 
news of his recent broadcasts from Radio Derby on 
"Late Night Derby ". He has been telling listeners 
about DXing and says it was nice to be on the other 
end for a change. Roy's medium wave catches made 
on a Trio 9R59D receiver include CJCH in Halifax, 
Nova Scotia on 920kHz; CJON St. John's on 930kHz; 
WINS in New York City on 1010kHz; WHN also in 
NYC on 1050kHz; CBA Moncton, New Brunswick on 
1070kHz and Urumchi in China on 1525kHz at 
2300GMT with a programme in Russian. Good luck 
with your broadcasting Roy! 

When two adjacent broadcasting stations are ident- 
ified by wavelength rather than by frequency it will 
be difficult to decide from this information whether 
they will interfere with each other. Only the fre- 
quency separation in kHz is of value since the 
bandwidth of a receiver and hence its selectivity, 
the ability to separate adjacent signals, is measured 
in kHz. On the medium and long waves in Europe 
the majority of channels have a separation of 9kHz. 
At the HF end of the MWs, channel 107 (1484kHz) 
corresponds to 202.2 metres while channel 106 

(1475kHz) corresponds to 203-4m, the difference in 
wavelength being 1-2m. At the LF end of the band 
channel 5 (566kHz) is 530, while channel 4 (557kHz) 
is 539m the difference in this case being 9m. On the 
long waves 209kHz corresponds to 1435m and 
200kHz to 1500m the difference being 65m. From 
an interference point of view the "distance" between 
the two stations in each case is the same, namely 
9kHz but the wavelength separation varies between 
1-2m and 35m. 
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The advantages of using kHz instead of metres 
are so obvious that the practice is now in use by 
DXers and broadcasting authorities in most parts 
of the world. In the UK, FM stations on VHF are 
quoted by their frequency in megahertz though the 
use of metres on the medium and long waves 
lingers on. In North America, where the separation 
is 10kHz the medium waves, or "Broadcast Band" 
extends from 540kHz to 1600kHz. Receiver manu- 
facturers often drop the last zero, and mark the 
scales 54 to 160, a practice that can be seen on 
many imported domestic receivers on sale in the 
UK. 

An interesting letter from Ian Rennison in 
Horsham, Sussex tells of a holiday spent in 
Richmond, Virginia, USA where he heard US radio 
first hand. He mentions picking -up WKBW Buffalo 
NY on 1520kHz on a car radio and commenting that 
he had clearer reception of the same station back 
home! WKBW is often a strong signal here in the 
UK just before sunrise at this time of year. Ian has 
been trying to pick up WRVA Richmond on 1140kHz 
and asks if it has been logged in this country. 
WRVA has been heard but not often because of the 

directional aerial system in use at the transmitter. 
WRVA and CBI in Nova Scotia both transmit on 
1140kHz and to reduce mutual interference each 
station has a directional aerial which has a null to- 
wards the other. The null from WRVA is towards 
the North East which is also the bearing of the 
DXer in the UK and as a result, CBI comes in well 
in the UK while WRVA is something of a rarity. 
Ian's excellent log of DX heard at Horsham on a 
Trio 9R59D receiver, medium wave loop and PW 
differential loop amplifier includes 19 Canadians 
(CKVO is the unidentified one on 710kHz); 20 from 
the US the more outstanding being WSB Atlanta, 
Georgia on 750kHz; WHO Des Moines on 1040kHz 
and KMOX St. Louis on 1120kHz, along with a num- 
ber from the Caribbean area such as CMKV Radio 
Rebelde in Cuba on 600kHz, Radio Demerara, 
Guyana on 760kHz and Radio Belize on 834kHz. 

BROADCAST BANDS 
Short Wave reports by the 15th of the month 
to Derek Bell c/o Practical Wireless, Fleetway 
House, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 Segars 
Lane, Southport, PR8 3JG. 
AMATEUR BANDS 
Logs covering any Amateur band /s in band/ 
alphabetical order by the 25th of the month to 
Eric Dowdeswell G4AR, Silver Firs, Leatherhead 
Road, Ashtead, Surrey, KT21 2TW. 

THE ELECTRONIC MUSICAL INSTRUMENT 
MANUAL 
By Alan Douglas 
Published by Pitman Publishing Ltd., 
39 Parker Street, London WC2B 5PB. 
205 pages 25.5cros x 19.0cros 
Price £7.50 

IN this entirely revised sixth edition, the author sets out to 
start the reader right at the fundamentals of sound and 
to progressively work up to examples of current organs. 

He has not, however, forgotten the owners of valve organs. 
Basically this book is a comprehensive guide to the theory 

and design of musical instruments, with particular reference 
to the organ. It covers the entire field of sound theory and 
the function of physical sound sources and their electronic 
counterparts. 

The author, Alan Douglas, is a well -respected expert on 
the design of electronic musical equipment. He is a senior 
member of the IEEE and an Associate of the Incorporated 
Society of Organ Builders. Other books from his stable 
include "Frequency Divider Organs for the Constructor ", 
"Electronic Music Production" and (with Sid Astley) "Tran- 
sistor Electronic Organs for the Amateur ". 
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ELECTRONIC DIAGRAMS (A Newnes Constructors 
Guide). 
by M. A. Colwell 
Published by Butterworth & Co. (Publishers) Ltd., 
88 Kingsway, London WC2B 6AB 
104 pages 21.5cros X 13.5cros 
Price £1 80 

THE reader is led through a course of learning how to 
understand graphical symbols of circuits. In compiling 
this book -with the evident aid of the British Standards 

Institution -the author has assumed that the reader is 
familiar with electrical terminology, particularly regarding 
components, but not a thorough knowledge of all types of 
circuit theory. It is suggested that this book will be an aid to 
studies and practical work for newcomers and a reference 
for those more experienced in the planning and preparation 
of circuit diagrams. 

WORLD RADIO TV HANDBOOK 1976 
Edited by J. M. Frost 
Published by Billboard Publications, 
7 Carnaby Street, London WIV 1PG. 
500 pages 23cms X 14.5cros 
Price £4.50 

THIS 30th Anniversary Edition of the W.R. TV Handbook 
is, as usual, an authoritative source of information 
about radio and TV stations all over the world. It is 

really a 'must' for anyone who even thinks he/she may take 
up short wave listening and a veritable 'bible' for the ardent 
listener or TV DX enthusiast. This edition includes excellent 
articles on the technical planning of a short wave service, 
20 best short wave receivers on the world market, tips on 
tapes, new aerial developments, 'pirate' stations etc. etc. in 
a special supplement bound in at the back of the book and 
entitled, "Listen to the World ". 
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RETURN OF POST MAIL -ORDER SERVICE 
JUST RELEASED BAKER MAJOR 13" #1 1.501 BAKER DISCO SPEAKERS 

80- 14,500 c/s, 12in. double 
cone, woofer and tweeter cone 

- 
together with a BAKER 
ceramic magnet assembly 
having a flax density of 
14,000 gauss and a total flux 
of 145,000 Maxwells. Bass 
resonance 40 c/s rated 25 
watts. NOTE: 3 or 8 or 
15 ohms must be stated. 

R.C.S. 100 watt VALVE AMPLIFIER 1 HIGH QUALITY -BRITISH MADE 

2 x 12" CABINETS 
trga.PAgen=th:ftr12g "nee' 

Post OSp 

Four inputs. Four way miring, master volume, treble and 
bass controls. Suits all speakers. This professional quality 
amplifier chassis is suitable for all groups, disco, P.A., where 
high quality power is required. 5 speaker outputs. A/C mains 
operated. Slave output. Produced by demand for a quality 
valve amplifier. 
Suitable carrying cabinet £14. Price £85 carr. £230 

ANOTHER R.S.C. BARGAIN ! 
ELAC 9 + Sin. HI -F1 SPEAKER TYPE 59RM 

This famous unit now available, 10 watts, 8 ohm. 

Price £3.45 Post 40p 

8" or 10" x 6" ELAC 

10in round E49S. 

HI -FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 16,000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
10 watts. £4.35 

TEAK VENEER HI -FI SPEAKER CABINETS 
MODEL "A ". 20 x 13 x 12in. 
For 12 in. dia. ors' 12 , 50 Post 
10in. speaker. 95p. 

MODEL "B ". 18 x 10 x gin. 
For 13 x Stn. or £6.75 Post 
8 in. speaker 75p 

MODEL "C ". 30 x 20 x 12in. 
Reflex cabinet will accept 1 -12ín. 
bass unit, 1 -5in. mid range, 1 -3in. 
tweeter. Teak finish. Grooved 
front £21 -50 C 

98 
LOUDSPEAKER CABINET 
WADDING 18in. wide, 25p ft. 

GOODMANS CONE TWEETER 
Olin. diem. 18,000 C.P.B. 25 WATTS 8!2 £3.60 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlights and sound 
effects to recordings. Will mix 
Microphone, records, tape and 
tuner with separate controls into 
single output. 9 volt £5.20 battery operated. 
STEREO VERSION OF ABOVE 26.85. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.95 Posh -Pull Ready built with volume, treble and 
bass controls. 18 volt battery operated. Mains Supply £3.45. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
mailable for cassettes, and all sizes of 

ape reels. A.C. mains 200 /240V. 
Leaflet S.A.E. £4.35 i 40 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
size 105 x 8; x 15in. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
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 beater. 
Use in greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in series for lower beat. Or in parallel for higher 
heat applications. 

ONLY 40p EACH (FOUR FOR £1.50) 
ALL POST PAID -Discounts for quantity. 

Module kit, 30- 17,000 c/s 
with tweeter, crossover, baffle 
and instructions. £ 14.50 

Please state 3 or 8 or 15 ohms. Post 50p 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading groups. 
Useful response 30- 13,000 cps. 
Bass resonance 55 cps. 

GROUP "25" 
12in 30 watt 
3, 8 or 15 ohms. 

GROUP 1e35" 
12ín 40 watt 
3, 8 or 15 ohms. 

Post 50p 

£IO.501 
Post 50p 

GROUP "50/12" L14.50 12in 80 watt professional 
model. 8 ohms or 15 ohms. Post 80p 

GROUP "50/15" 
15ín 75 watt L19.50 
8 or 15 ohms. 

post 90p 

MAJOR 50 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 2 -way 
mixing. Output 8/15 ohm A.C. mains. i / e 
Separate treble and bass controls. Lt7 
Guaranteed. Details S.A.E. 

Latest 100 watt Model as illustrated 

Carr. 
21.00 
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100 WATT DISCO AMPLIFIER CHASSIS 

MADE BY JENNINGS MUSICAL INSTRUMENTS 
4 speaker outputs, vol., treble, bass controls £52 
or in cabinet £59. 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 
Size 180in x 180in x 8 }in. Weight 
2316. This cabinet features a wide 
mesh Silver Grill covering a separate 
compartment for mounting Tweeters 
or Mid -Range Horn. The fully sealed 
bass compartment is cut out for 
Olin Woofer. £7.50. Carr. 85p. Rosewood Version £8.50 
Carr. 85p. Baffle could be cut for larger speaker. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 000 to 1,000 watt each. As featured in 
December Practical Wireless. Price £ I2.50 Cabinet extra M. 

8 inch PHILIPS LOUDSPEAKER 
4 ohm. 4 watt. ceramic magnet L I.95 
MAINS TRANSFORMERS 

8 VOLT I AMP. £1.00 
12 VOLT 300 MA. £1.00- 
16. VOLT S AMP. £1.00 

20 VOLT 5 AMP. £1.75 1 AMP. 

S AMP. £1.40 
750 MA. £1.30 
2 AMP. £2.00 
£2.00 3AMP. £2.20 

E.M I. TAPE MOTOR 
4 pole, 240 v. Size 35 x 21in. 
1200. rpm. Spindle &in. dia- 
meter. 120v version 75p. 

E.M.I. GRAM MOTOR 
120V or 240V a.c. 2,400 rpm 
2 -pole. Size 2l_ x 2ttn. 

RADIO COMPONENT SPECIALIST 
Minimum post 30p. Components Lists lop. 
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50 

WATT 
R.M.S. 

£43 

70 

WATT 
R.M.S. 

£46 

100 

WATT 
R.M.S. 

£55 

I x 15"± I x 12" 100 WATT CABINET 
Size 36" x 24" x 15" £63.50. 
Ideal for Disco or PA work. 
High quality. 

SUPERB HI -FI 
I2in 25 watts 
A high quality loudspeaker, 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cps 
FluxDensity 18,500 gauss 
Useful response 20- 17,000cps 
8 or 15 ohms models. 

L17 80pt 

AUDITORIUM 
I2in. 35 watts 

A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi -Fi and 
Discotheques. 
Bass Resonance 35ops 
Flux Density 15,000 gauss 
Useful response 25- 18,000cps 
8 or 15 ohms models. 

15.50 80p 

AUDITORIUM 
15in. 45 watts 

A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic instruments and the 
home Hi -Fi. 
Bass Resonance 35ops 
Flux Density 15,000 gauss 
Useful response 20- 14,000cps 
8 or 15 ohms models. 

£19.50 Post 

Hi -Fi Enclosure Manual containing plans, designs, 
crossover data and cubic tables, 68p 

337 WHITEHORSE ROAD, CROYDON 
SOpen 9 -6 Wed. 9 -I Sat. 9 -5 (Closed for lunch 1.15 -2.30) 

Cash price includes VAT Access & Barclay cards welcome. Rail 5alhurst. Tel. 01454 1865 
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VALVES 
A1065 125 
AR8 0.60 
ARP3 080 
ATP4 0.50 
612H 3.00 
DAF96 0-60 

060; 
DK96 075 
DL92 0-50 
DL96 0.70 
DY86/87 

0.45 
DY802 0-45 
E88CC/01 

1-30 
E180CC 

1.00 
E182CC 

3.00 
EA50 0.40 
EABC80 

0.401 
EAF42 0.701 
EB91 0.301 
EBC33 1 00' 
EBC41 0-75 
EBF80 0.40 
EBF83 0.45 
551089 0.40 
EC52 0.40 
ECC81 0.45 
ECC82 0.35 
ECC83 0.35 
ECC84 0.35 
ECC85 0.45 
ECC88 1-25 
ECC88 0.55 
ECC189 

0.80 
ECF80 0.45 
ECF82 0.45 
ECF8010.75 
ECF804250 
ECH42 0.85 
ECH81 0.40 
ECH84 0.60 

ECL80 0-60 
ECL82 0.40 
ECL83 0.75 
ECL88 0.60 
EF36 0.65 
EF37A 110 
EF40 0.70 
EF41 0-75 
EF80 0-35 
EF83 1-25 
EF85 0.40 
EF86 0.40 
EF89 0.35 
EF91 0.60 
EF92 0-50 
EF95 0-45 
EF183 0.40 
EF184 0.40 PCF84 0-65 
EFL200 0.75 PCF86 0.65 
EL34 0.70 PCF200 
EL35 0.70 0.90 
EL37 220 PCF2010-90 
EL41 0.80 
EL81 0.60 PCF801055 
EL84 0-35 
EL85 0.80 PCF802 
ELM 0.50 0.55 
EL90 050 PCF805 
EL91 100 110 
EL95 0.70 PCH200 
EL504 0480 0.80 
EL821 1.80 PCL81 0-60 
EM31 0.70 PCL82 0.40 
EM80 0.55 PCL83 0.70 
EM84 0.40 PCL84 0.50 
EM87 1.00 PCL88 060. AD162 
EY51 045 PCL805B5 ADZ11 
EYßt 045 060 ADZ12 
EY86/87 PFL2000.70 AF114 

0.45 pL38 0-60 AF115 
EY88 0.50 pL81 0-55 AF116 
EZ40 0-70 p.,82 0.50 AF117 
EZ41 0-75 PL83 0-50 
EZ80 0.30 PL84 050 
EZ81 0.35 PL504 0.85 

GTiC 500 
GY501 0.80 
GZ32 0.65 
GZ34 080 
GZ37 1.00 
KT66 290 
KT88 3.85 
MH4 1-00 
ML6 075 
0A2 0.45 
OB2 0-45 
PABC80 

0.40 
PC86 0.65 
PC88 0.65 
PC97 0-55 
PC900 0.55 
PCC84 0.45 
PCC89 0.60 
PCC189 

0-65 
PCF80 0-40 
PCF82 0.40 

PL508 0-05 
PL509 1.35 
PL802 1.85 
PY33 0.60 
PY80 0-60 
PY/81/800 

0-50 
PY82 0.45 
PY83 0.50 
PY88 0.50 
PY500 1-10 
PY801 0-55 
QQV03-10 

150 
QQV06 

40A 8-00 
QV03-12 

SC1/400 
60 

3-60 
SC1/600 

550 
SP61 0-80 
1T21 6.00 

025 1-00 
U26 0.80 
U27 1.00 
U191 0.75 
0801 0.80 
UABC80 

0-45 
UAF42 0.70 
UBC41 060 
UBF80 0-50 
UBF89 0.50 
UBL1 1-00 
UBL21 0.75 
UCC85050. 
UCF80 0.80', 
UCH42 0.801, 
UCH81 0-50 
UCL82 0-45 
UCL83 0701 
0041 0.701, 
0080 0.40'. 
UF85 0.50' 
UF89 0.50I, 
UL41 0-70 

ÚL84 0.50 
ÚY41 0.50 
UY85 '0.50 
V R105/ 30 

0.45 
V R150/30 

0-45 
X61M 1.50 
X66 0.75 
28000 3.00 
Z801U 3-00 
Z900T 1.50 
1A3 0.55 
1L4 0.30 
1R5 0.50 
IS4 0.35 
ISO 0.35 
1T4 0.35 
IX2B 0.75 
2D21 0.50 
2K25 9-00 
3A4 0.60 
3D6 0.40 
3S4 9.50 

3V4 085 
58/254M 

5.00 
5B/255M 

5B/258M 
00 

5-50 
5R4GY 1.00 
5U4G 0-55 
5V4G 0.65. 
5Y3GT 0.60 
5Z3 1.20 
5Z4G 0.60 
5Z4GT 0-65 
6AB7 0.60'. 
6AC7 0-60. 
6AH6 0.70'. 
6AK5 0.45 
6A K8 0.40 
6AL5 0.30 
6AL5W 

0-60 
6AM5 1-00', 

6AM6 0.60 
6AN8 070 
6,645 0.55 
8AQ5W 

0.70 
6AS6 0.80 
6AS7G 1.00 
6AT6 0.60 
6AU6 0-40 
6AV6 0.50 
6AX4GT 

075 
6AX5GT 

1.00 
667 0.70 
6BA6 0-40 
6BE6 0-40 
6BG6G 1.00 
6BJ6 0.75 
6B07A 0-60 
6BR7 1-30 
68W6 1.10 
6BW7 1-00 

6C4 
6C6 
6C6B 
ICH6 
6CL6 
6D6 
OEM 
6F7 
6F8G 

6F17 
6F33 

0.40 
0.50 
0.50 
1.60 
0.75 
0.45 
0.75 
1-10 
0.75 
0-60 
1.00 
3.50 

6H6 0.45 
6J4WA 

1.25 
6J5 0-65 
6J5GT 0.55 
6J6 0.35 
6J7 0.65 
6J7G 0.40 
6K6GT 0.60 
6K7 0-55 
6K7G 0.35 

6K8GT 055 
6L6M 1.90 
6L7G 040 
6SA7 0.55 
6SC7 0-75 
6SG7 055 
6SJ7 0.60 
6SJ7GT 

0.35 
6SK7 0-60 
6SL7GT 

0.55 
6SN7GT 

0.5S 
6SQ7 0.60 
6V6GT 0.60 
6X4 0.45 
6X5G 0-40 
6X5GT 055 
6Y6G 0-95 
6Z4 0.65 
6-30L2 0.90 

TRANSISTORS Please write or phone for current price of any 
of the transistors, diode shown be ow. 

AAZ12- AF118 C172 CRS3/40 0C29 0C206 2N4058 
BAV10 AF124 C172A CRS25/025 0C35 ZR11 2N4061 

AC113 AF125 C212A GET115 0C36 ZR21 2N4172 
AC126 AF126 CY31 GET116 0C42 ZR22 2N5295 
AC127 AF127 CY33 GEX66 0C44 2N456A 3N126 
AC128 AF139' CY72 NKT222 0C45 26525 - 3N128 
AC176 AF178 F115 NKT304 0070 2N696 3N154 
ACY17 AF186 F167 NKT404 0073 26708 3N159 
ACY18 AF239 F173 0A5 0075 211918 SX754 
ACY19 AFZ12 F185 0A47 0078 2N1305 25303 
ACY20 ASY26 FY51 0A70 0078D 25,11307 T12082 
ACY39 ASY27 FY52 0A71 0081 2N1309 40235 
ACY40 ASY28 SY27 0A73 0082 2N2062 40250 
AD149 BC107 SY38 0A79 0082131.4 2N2411 40251 

BC108 SY95A 0A91 0083 2N2989 N23A 
BC109 Y100 0A200 00836 2N3053 N25 
BC113 YZ16 0A202 OC139 2N3054 N38A 
BC116 RS1/20 OAZ200 0C140 2N3055 N43 
BC118 RS1/30 0C22 0C170 2N3391 N70 
BC136 RS3/10 0C25 0C172 2N3730 N677 
8C137 RS3120 0C26 0C200 2N3819 64148 
13C148A RS3/30 0C28 0C204 264038 N4785 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK include Cathode Ra Tubes and Special Valv s. U.K. 

UK Postage £1-£2 20p, £2-£3 30p, £3-£5 40p. Over £5 free. 

COIDMO 

A lot of these valves are imported and 
prices vary for each delivery, so we 
reserve the right to change prices 
for new stock when unavoidable. 

VIDECON 
TUBE 
Type P864B 
English Elec. 
£20 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mullard £150 

767 0.80 
7Y4 0.80 
9D2 0.60 
906 0.50 
11E2 6.00 
12A6 0-60 
12AT6 0.45 
12ÁT7 0.45 
12AU7 0.35 
12AX7 0.3S 
12BA6 0.50 
126E6 0.55 
12BH7 0.55 
12C8 0.60 
12E1 3-75 
12K5 1.50 
12K7GT 

0.55 
12KSGT 

0.75 
12Q7GT 

0.50 
12SA7GT 

0.80 
12SG7 0.55 
12SJ7 0.55 
12Y4 040 
14S7 1-00 
19AQ5 0.70 
19G3 8.00 
19G6 6.50 
19H5 15.00 
20P3 0.60 
20P4 1.10 
25L6GT 

0.70 
30C15 1-00 
30C17 1.10 
30F5 l.00 
3OFL1 1.10 
30FL12 110 
30L15 1.00 
301.17 1.00 
30P12 1.00 
30Pí9 1.00 
3001.13 110 
3001_14 1.10 

THE VALVE WITH A 
GUARANTEE 

35L6GT 9003 0.70 
0-80 9004 0.40 

35W4 0.55 9006 0.40 
35Z4GT 

070 
5005 0-65 
50CD6G 

1.20 DG7-5 
75 1-00 12.00 
75C1 0-75 DG7-32 
76 075 1500 
78 0.70 DG13-2 
80 0-75 18-00 
85A2 0.75 MW13-35 
803 6-00 35.00 
805 18-00 VCR139A 
807 0.75 8.00 
813 6.50 5FP7 8.00 
866A 1.60 88J - 900 
931A 6-00 881. 9-50 
954 050 

956 
955 050 

050 
957 0 
1629 070 

50 
C V2339 

2051 1-00 4500 
5933 3-00 M 503-22J42 
6057 0.80 6000 
6060 070 K301 7.00 
6084 060 KRN2A 
6065 100 600 
6067 0-BO 725A 25.00 
6080 2-50 TY4-500 
6146 3.35 30.00 
6146B 4-00 2J/192 
8020 5-00 140.00 
9001 040 2J/52A 
9002 0-55 75.00 

C.R. 
TUBES 

SPECIAL 
VALVES 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

COLOMOR (ELECTRONICS) LTD 
170 GOLDHAWK RD., LONDON W12 
Open 9- 12.30, 1.30 -5.30 p.m. 
Closed Saturdays. 

TWIN BANKS LIGHT ( less lamps) LENGTH 
14-1. inches UR I T 

WlredreadiOhthe 
Complete withthree £1 g, 
l0oweft coloured mpv 7. y 
that flash indepe 9o= 

B.C. 
Fitting 

EMS 
E.S. 

it RIVU Fitting -- EACH 
CHANNEL 

£30.95 
?NCLVPnjo 
verset PLuOS Avp 
HMNS IN,VT Spegir 

TYPE B 3 Blier)Is(L UNIT 

pps e60 qß B.C. 
J.Y'N70 

1 ÉitStingl7Glf Fitdng-- -- 
100 WATT SPOT LAMPS 

RED,YELLOW,GREEN 3lemps 
BLUE, £1.I8 CLEAR u ash 64 I 

B.C. or E.. ittin0 

LL ' L . ...M KING I . A 
T . onset N , Ua Used K, on s. I 

TWIN BANK 12LIGHT 

£15-60 
(lesss lamps) 

Bitting I Fitting £17 00 
Send 20 for illustrated leaflet & Vince Is ALBEN ENGINEERING -CO. LTD., 

DEPT. P W THE CRESCENT, WORSTHQRNE, 
BURNLEY. LANCS. Tel- Burnley 20940 
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CJL LTD. P.O. BOX 34,CANTER BURY, CTI IYT 
ALL PRICES INCLUDE P&P AND V.A.T. 

ANTEX SOLDERING IRONS 
(with slide on &off bits) 
15W 'C' miniature irons £2.30 
3/321/873/16 "bits -each £0.45 

Elements £1.10 
18W 'G' miniature irons £2.50 
3/32 ",1 /8;'3/16 "bits -each £0.45 
'G' Elements £1.35 
15W'.CCN'Low leakage irons £2.70 
3/32,1/8(3/16" bits -each £0.45 
'CON' Elements £1.50 

25W' X25' Low leakage irons £2.30 
3/32' 1 /873 /16l'bits -each £0.47 
'X25' Elements £1.15 
'SKI; 'SK2)Soldering Kits £3.85 
ST3 Stands -for all models £1.10 
SOLDER in Bib dispenser £0.45 

WIRE STRIPPER & CUTTER £0.85 
HAND DRILLS Leytool precision, 
compact , 5/16" chuck ' £3.99 
AERIALS Extend 15 -120cm £1.50 
CASSETTE 'Head Demagnetisers' 
Shaped pole -saves time £3.65 
EARPHONES Stethoscope £1.25 
Crystal earphone, lead &plug £0.65 
Headphone, 2,000 n £3.20 
INTERCOMS 2- station £6.35 
MICROPHONES Dynamic £2.15 
PRINTED CIRCUIT KITS -All 
items for producing p.c's £3.99 
SIGNAL INJECTOR -Audio through 
video signals, self contained £4.25 
STEREO HEADPHONES 8n £4.85 
SPEAKERS -75mm dia.8n £1.00 

PRACTICAL WIRELESS T.V. SOUND TUNER 

IF Sub -Assembly (G8) £6.80. P & P 55p. 
Mullard ELC1043 Varicap UHF Tuner £4.20. P & P 30p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Resistors, Caps, Semiconds etc. £5.22. P & P 55p. 
Printed Circuit Board £1 -00. P & P 25p. 

Add 25% VAT to price of goods. P & P all items 65p. 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01 -794 8751 

Practical Wireless, June 1976 
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TANGENTIAL BLOWER HEATER 
240V 2KW can be 
switched for two 
speeds and 1KW Ro- 
bust and efficient. Ap- 
erture Ts" s 15" size 
overall length 10 ". Price 
£4.25 plus p. & p. 75p. 

' -+. ..r 
/ 

DIGITAL DISPLAY INDICATOR 
by KGM, Type M4. window size -5" wide, 
.15" high, depth 15 ", height 31" plus front 
flange (5" top and bottom). This is an 
Acrylic edgellt unit illuminated by 12V 
flange type bulbs (as our min. lamp type D) 
Currently sold at £14.00 plus, our price 
£3.95 inc. lamps, plus p. & p. 35p. 

YUa, 
A B C D F 

ll 

MINIATURE LAMPS 
Type (Dia.) Volt /Curr. Type (Dia) Volt /Curr. 
A 3MM 5 -6V 60 MA D 3MM 2 -5V 360 MA 
6 4MM 4V 250 MA 5 -6 60 MA 

5V 60 MA E 4MM 6V 200 MA 
12V40 MA 63200 MA 
12V 100 MA 14V 40 MA 

- 14V 75 MA F 4MM 2-7V 60 MA 
28V 40 MA 12V 160 MA 

C 5MM 28V 40 MA 14V 80 MA 
G Small telephone jack type 6 or 24V 
Price: Types A -F £4.00 for 25, 50 and upwards 13p each 
Type G 45p each. p. & P. 200 per order. 

RIBBON CABLE 
4 way side by aide P.V.C. 7 strand red- green -blue- 
yellow (miniature) 50 metre reels £4.50. 250 metres £20 
P & P 70p 50 metres. £1.50 250 metres. 

CENTRIFUGAL BLOWER 
240V powerful, efficient by -Universal 
Electric. 3,100 r.p.m., inlet dia. 4 ", 
outlet approx. 25" x 2' ", overall width 
5", overall dia. 55 ". Price £475 plus 
p. & p. 75p. 

ARROW SWITCH 
Press on /press off, 
single hole fixing SP 
ST size 1t" x 5" prestle 
extends 5 ". Rated 25 
amps. Robust. Price 
for 5 (min qty.) £1.75. 
10 or more 30p each. 
p. & p. 30p for 5. 

11 

b 

MEM LIMIT SWITCH 
Snap action 5 amps at 240/410 A.C. size base 3V' n 15" xi? plus heavy duty roller plunger 15" ext. or t" when 
compressed. Very robust for tireless operation, 
weather proof. Price £2.20 plus p. & p. 25p. 

RELAYS 
Octal base 2 C/O 6 amp contacts 
following voltages: 12V a.c. 48V d.c. 
110 d.c. 230 a.c., all £1.25 each plus 
base 15p postage and packing 15P. 
11 -pin 3 C/O 6 amp contacts, following 
voltages: 115 a.c. 48 d.c. 24 d.c. all 
at £1.50 each, base 15p plus 15p 
p. & p. 

10 K.W. ISOLATION TRANSFORMER 
Prim. 200 -240V sec. 120- 0 -120V, size 18" x 15" x 26" 
high, weight approx. 2501bs. Prise £110 Inc. VAT 
delivery charge at cost. 

CROUZET MICRO SWITCHES 
Types A/B no. 83 -112 n/o or (NON ARC) 
n/c as desired, rating 5 a 
240V, size 1 5" x '-" x 5" high. 
Can be stacked horizontally 
or vertically, in this mode, 
top . switch can operate 
multiples. Type A has A 
straight through plunger, 
whilst Type B is encased at 
bottom. Makers price approx. 
£1.40 each, our price 45p 
each (min. qty. 5) plus 15p B 
per roller (as shown) plus 
20p p. á p. 

Type C miniature no. 83 -132, 
size 5" x 5" x 5" high, plus 
tags, 5 a 250V. Price 30p 
each (min. 5) Lever 5" long 
19/16" long either type Op C 
each, plut p. & p. 20p. 

{} 

Type D similar to Type C, 
but with tags underneath, 
uses same lever as Type C 
or can be banked horizontal- 
ly and double lever (as 
shown) supplied at 12p. 
Prices as type C. 

D 

Type E no. 83 -131 10 a 250V - 
size 11" x 5" x 5" high. 30p 
each (min. 5) plus lever 11" 
long, 8p each plus p. & p. 20p E 
each. 

NORPLEX COPPERCLAD FIBREGLASS 
First grade material. 1 & 2 oz. copper size 43" x 37" 
thickness double ,sided' / °' /,, "' /,, " /,, "single sided 

/ " &' /,," all types £10 per sheet. Carriage £2 one 
sheet plus 509 additional sheets (G.B).. 

THUMBWHEEL EDGE SWITCHES 
8.- \. "(Plessey) ten position 

0-9 (single pole ten way) 
modular, any number may 
be banked. Contact rating 
2a. A.C. or D.C., colour 
black, size overall 52.58 
high x 12 wide x 49 mm 
deep. P.C. pitch 156. 
Price £1.50 per unit, end 
mounting cheeks £1.00 

per pair, p. & p. 30p any order. 

` 
r 

. 

II l' C' 1 ,tus .o', 

SOLENOID BY WESTOOL 
240 a.c. type MM6 31b 
pull. 25" x 1" x 15 ". 
Travel 1 ". £1.50 each, 
plus p. & p. 25p. 
240 a.c. type MM4 21b 
pull. 15" x 15" x 1'. 
Travel 1 ". £1.25 each, 
plus p. á p. 25p. 

MAINS SOLENOIDS 
This little unit gives 
vertical lift of approx- 
imately lin. through 
hinged "elbow" 

. 

Bracket 
Incorporates 2 fixing 
screws. Length of arm, 
25 "240V. a.c. Pull at coil is approximately lib. Price 
£1.25 plus p. & p. 20p. 

ALL PRICES INCLUDE V.A.T. 
Whilst we welcome official orders from established 
companies and Educational Departments, it is no 
longer practical to invoice goods under £10, Therefore, 
please remit cash with orders below this amount. 

MUFFIN "PANCAKE" FANS 
As used in computers and other 
installations where silent con- 
ti nuous efficient cooling is 
needed. These fans are 115V 
50Hz drawing only 14 watts 
45" x 45" x 15 ". They can be 
coupled 

45" 
pairs for use on 240V 

dropping resistor can be supplied 
for 50p. ONLY £8.50 plus p. & p. 
50p. 

SPRITE "PANCAKE" FANS 
Similar to "Muffin ", physically 
smaller, drawing only 9 watts 
but still giving extremely high 
efficiency with minimum fuss. 
115V 50 Hz can be used in pairs 
from 240V a.c. dropping resistor 
supplied for 50p. Size: 35" x 
35" x 15 ". (Large quantity avail- 
able, special quotations). ONLY 
£4.50 plus p. & P. 50p. 

6 DIGIT 24V d.c. COUNTER 
Non re -set 3 watts, size 15" x 1" x 
13/16 ". Brand new. Plastic encased. 
Price £2.25 plus p. & p. 25p. 

SOLDER GUN BY ETP 
240V for instant heat and speedy soldering. 100 watts. 
built in spot lamp. Price £3.50 plus p. & p. 50p. 

BENDIX MAGNETIC CLUTCH 
A superb example of Electro- 
mechanical The main body is in 
two sections. The coil section is 
fixed and has a lin sleeve. The 
drive section rotating on the 
outer perimeters. The uniting 
plate has -in ID bearing con- 
centric with main section and 
18 -tooth cog wheel. When 
energized transmission is ex- 
tremely powerful, 24V d.c. at 
240 MA. Our price just £2.70 
plus 30p p. & p. 

PROGRAMME TIMER 
12 bank, cam operated 
micro switches, infinitely 
variable switching 240V. 
Speed 15 r.p.m. (4 seca 
per rev). Price £8.95 plus 
p. & p. 70p. 

i 

á!í: 

SHADED POLE GEARED MOTORS 
110 r.p.m. 
240 a.c., high Torque, 
approximate overall size 
35" x 35" x 25" and spindle 
dia. 5 ". Price £3.50 plus 
p. & p. 50P. 

r;+ 

SYLVANIA SWITCH 
Complete with magnet, 
normally closed, 3 amp 
vacuum sealed. 15" long 

10 for £2.50, 50 for £11.00, 
100 for £1800 plus p. & p. 
30p. for l e to 100. 

LIGHT DEPENDENT RESISTORS 
Matched pairs, Pioneer type 174 similar to orp 12 
resistance 1K to 40K, dia 1" with 5" flanges. £1.50 for 
two pairs (minimum) 10 or more pairs 50p. per pair 
plus p. & p. 15p. 

EDGE CONNECTORS (CINCH) 
Single contact sockets, 27 way .15, can be eut to 
length, moveable end mounts. 10 pieces (minimum) 
for £4.00 plus p. & p. 25p. 

EL EC TRO TECH 317 and 364 
LONDON 

EDGWARW2 E RD., VISIT 
BETTE 

OR UR 
SHOP -NOW 

NEW BIGGER 
OPEN 

AND 

, . 

COMPONENTS LTD. 
Tel 01 -723 5667 01 -402 5580 

OF INTERESTINGI 
RANGE 

ITEMS! WE ARE OPEN 9-6 MON. TO SAT. 

FREE SUPER SOLDER BOARD WITH EVERY DEC 
BUILD CIRCUITS EASILY PUSH COMPONENT -IN 

NO SOLDERING 
Designing circuits is easy with DeCs, just plug in your components. Each 
DeC breadboard is complete with step -by -step instructions. When circuit 
is designed, take components out and use them again OR plug components 
into SUPER SOLDER BOARDS for a perfect, finished P.C.B. 

TO P. B. Electronics (Scotland) Ltd., 57 High Street, Saffron Walden" 
Vai5oo° \Lg' 

I Essex. Please find enclosed P.G. /Cheque value £ 

L_ 

16 

.t` 
o<L'IN 

t0 " 

9p p0 a 
So 

P.B. Electronics (Scotland) Ltd., 
57 High Street, Saffron Walden, Essex. 
Tel: Saffron Walden (0799) 22876. 
Practical Wireless, June 1976 

S -DeCs + Free Super Solder Board £1.80 

T -DeCs + Free Super Solder Board £3.87 

U -DeCA + Free Super Solder Board £4.31 

FULL POSTAL ADDRESS 
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B. BAM B E R ELECTRONICS 
Dept PE, 5STATION ROAD, UTTLEPORT, CAMBS., CB610E 
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS 
SPECIAL OFFER 

FREE WELLER 25W (SP25) SOLDERING IRON 
(worth £2.72 inc. VAT) with all orders over £20. 
Limited period only. Send now. 

ALU -SOL ALUMINIUM SOLDER (made by Multi - 
core). Solders aluminium to itself Or copper, 
braes, steal. nickel or tinplate. 18 s.w.g. with 
multicore flux, with instructions. Approx. l metre 
cell 30p peck. Large reel (approx. 12 metres) 
u -7S. 

MIXED COMPONENT PACKS, containing resis- 
tors. capacitors, switches, pots. etc. All new 
(random sample bag revealed approx. 700 

items), E2 per pack, while stocks last. 

TUNED COILS, 2 section coils, around 1MHz, 
with a black smart tuning knob, which moves 
an Internal core to vary the inductance, many 
uses, easily rewound. 3 for Sop. 

SMALL MAINS SUPPRESSORS (small chokes. 
Ideal for radb, HI -FI Inputs. etc.) approx. }in x 
1 3in, 3 for 50p. 
PERSPEX TUNER PANELS (for FM Band 2 

tuners) marked 88-108 MHz and Channels 0.70, 

clear numbers, rest blacked out, smart modern 
appearance, size approx. 8 110 z lOro, 2 for 35p. 
Multiturn Pots, 10 turn, bin spindle (ex- equip). 
following values available. 2kohm, Rohm. 
400kOhrn. £1 each. 
Lead suppressors (10kohm) tor mobile plug 
leads, 4 for 50p. 
1mA Meters.. 2 in square, plastic fronts (these 
have a paper scale stuck over the original marked 
0-1mA which is easily peeled off and an internal 
1818 resistor which is easily removed), £1.75 
each or 2 for £3. 
FPS Midget 3 pole 4 way, rotary switches. 
40p each. 

HIGH QUALITY SPEAKERS, 85in x bin elliptical, 
only 2in deep, inverse magnet. 4 ohms. rated up 
to 10W, £1.50 each,or 2 for £2'75 (qty. discount 
available + 120% VAT. 

TV PLUGS AND SOCKETS 
TV Plugs (metal type). 5 for 50p. 
TV Sockets (metal type), 4 for 50p. 
TV Line Connectors (back- to-beck sockets), 4 

for sop. Pbua add 124% VAT. 

OTHERWISE STATED 
PLUGS AND SOCKETS 
N -Type plugs 50 ohm. 60p each, 3 for £1.50. 
N -Type Sockets (4 -hole chassis mounting, 50 
ohms (a smell coax lead type), 50p each, 
PL259 Plugs (PTFE), brand new. packed with 
reducers. 65p or 5 for £3. 

S0239 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 
+ Mkt). 

Plugs and sockets sold separately at 25p each 
Bulgin Round Free Skts. 3 pin, for memos Input 
on test equipment, etc.. 25p each. 

Mobile Converters, 24V DC input 13.8V at 

approx 3.4A DC output. fully stabilised. £3.50 
each (Ideal for running 12V car radio from 24V 
lorry battery). 
Pkts, of 2EA Nuts (the self- locking ones with 
the nylon insert) 100 for 50p. 

We now stock Spiralux Tools for the electronic 
enthusiast. Screwdrivers, Nut Spanners, BA and 
Metric sizes, pop rivet guns, ate. S.A.E. for list. 

I.F. Cana, kin square, suitable for mwind, 6 

for 30p. + 121% VAT. 
Miniature earphones with min. lack plug, 2for 
50p + 124% VAT. 

TWIN I.F. CANS, approx. 11n x kin x lin high, 
around 3.5 -5MHz, 2 separate transformera In 

1 can. Internally screened, 5 for 50p + 125% VAT. 

Dubiller Electrolytics, 50)F, 450V, 2 for sop. 
Dubiller Electrelytiee, 1000. 275V, 2 for 50p. 
Plessey Electrolytic/1, 4700, 63V, 3 for 50P. 
TCC Electrolytic°. 10001,F, 30V, 3 for 60p. 
Plessey Electrolytics, 1000pF, 180V. 40p each 
(3 for E1). 
Dubiller Electrolytics, 500011F, 35V, sop each. 
Dubiller Electrolytlba, 50000F, 50V, 60p each. 
Dubiller Eleotrolytics, 50000F, 70V, 65p each. 
ITT Electrolytics, 8800uF, 25V, high grade. screw 
terminals, with mounting clips, 50p each. 
Plessey Electrolytic°, 10,000UF at 63V. 75p each - 
Plesaey Cethodray Capacitors, 0-0, 4u F at 12.5kV 
DC. Screw terminals. £1.5(t each. 
PLEASE ADD 125% VAT TO ALL CAPACITORS 

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

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
SPECIAL OFFER, 
MAINS TRANSFORMER. TYPE 14/4. 14V at 4A, 
£250. 

2-6pF, lamm 
r 
culer ceramic trimmers do. 

VHF /UHF work) 3 mounting, 5 for 51)p. 

TO3 translator Insulator Bets, 10 for 5011. 

PC Board Withdrawal handles. mixed cols. 
8 for 50p. 
Solder, 20 SWG. 60/40 alloy, approx 8 yds for 25p. 
MINIATURE 2 PIN PLUGS AND SOCKETS 
(fit into +10 hole, pins enclosed, with covers for 
chassis mounting, or can be used for in -Ilne 
connectors). Bargain pack of 3 plugs + 3 sockets 

' covers, 50p. 
PROGRAMMERS (magnetic devices). Contain 
9 mioroswitches (suitable for mains operation) 
with 9 rotating cams, all individually adjustable, 
ideal for switching disco lights, displays, etc.. 
or industrial machine programming. (Need 
slow motion motor to drive cams, not supplied) 
9 switch version £1.50, or 15 switch version E2. 

HEAVY DUTY HEATSINK BLOCKS, undriiled, 
bass area 2iin x 2in. with 6 line, total height 
2 1-ìn 50p each. 
RUBBER MAGNETS yin square, with mounting 
hole, 20 for 30p. 
SPERRY 7- SEGMENT P.G.D. DISPLAYS, digit 
height 0.3m red, with decimal points, 150V to 
200V (nominal 180V) operation. These are high - 
volt Industrial type and therefore brighter than 
normal displays. All brand new, AT THE 
BARGAIN PRICE OF 50p PER DIGIT. TYPE 332 

' (three dii 
Cl 

digits on one mount) £1.50. (Sorry, 
333 

single digit available.) Data Supplied. 

BSx20 (VHF Osc /Mutt), 3 for SOp. 

SC108 (metal can), 4 for 50p. 
FOC 108 (plastic BC108), 5 for 5012. 
0C200 Translators, 6 for 50p. 
5E751 Transistors, 4 for 60p. 
BCY72 Transistors, 4 for 50p. 
PNP audio type TO5 Transistors, 12 for 25p. 
8E152 (UHF ampTmixer), 3 for 50p. 
BA121 Verivap Diodes, 4 for 50p. 
181914 diodes, 10 for 25p. 

1 }ìn polythene chassis mounting fuseholders, 
8 for Sap. 
Millard Tubular ceramic trimmers. 1 -18pF. 
6 for 50p. 
LC.'s, some coded, 14 DIL type, untested, 
mixed, 20 for 25p. 

DIECAST BOXES ( apProx size in inches) 
4.3 x2.3 x 1.2 
4.8 x 2.3 x 1.5 
4.8 x 3.8 x 1 

75p 
asp 

4 -8 x3.8x2 
6.8 x 48 x2 

£100 
£1.45 

4.8 x 3-8 x3 £155 
8.8 x 4.8 x4 £2.25 
8.6 x 5.8 x2 £1.65 
10'6 x 6.8 x2 £2.25 

Please odd 8% VAT 

WELLER SOLDERING IRONS 
EXPERT. Built -In- spotlight illuminates work 
Pistol grip with fingertip trigger. High efficiency 
copper soldering tip. 
EXPERT SOLDER GUN. 76.60+ VAT (54p) 
EXPERT SOLDER GUN KIT (spare bits case, 
etc.). Ca-60 + VAT (TSp) 
SPARE BITS, PAIR. 26p - VAT (2p) 
MARKSMAN SOLDERING IRONS 
SP-150 15W £2.52 + VAT (20p) 
SP25D 25W T2.52 + VAT (20p) 
SP25DK 25W bits, etc, kit £3.12 + VAT (25p) 
SP4PD 40W £3.44 + VAT (Sept 

BENCH STAND with spring for Marksman Irons, 
£t -00 + VAT (tap) 

SPARE BITS 
MT8 for 15W, 42p + VAT (3p). 
MT4 for 25W, 35p + VAT (3p) 
MT10 for 40W, 40p + VAT (311) 

TOPI TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron 6 PSU. £16,43 

VAT (£147). 
SPARE TIPS 
Type CC single `, Type K double flat fine tip. 
90p each + VAT 
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'11591 

MINIATURE PLIERS High quality "Crescent" 
made in USA. £4.35 + VAT (35p). 
SIDE CUTTERS, high quality "Crescent ". made 
in USA. £545 + VAT (44P). 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER L. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please. 

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. 

SOUTHERN VALVE COMPANY 
P.O. Box 144, BARNET, Herts. 

Telephone: 01 -440 8641. Mail order only. Most leading makes. 

ALL NEW & BOXED VALVES (Incl. tax) 

AZ31 72p EZ40/1 59p PD500 £240 ULM 48p 

DY86I7 40p EZ80 SSp PFL200 81p UY85 87P 
DYR02 46p EZR7 88p PL38 87p U25 80P 

EB91 Sip GY501 90P PLRl 55p U26 78p 
ECCEl 89P GZ30 49p PLS1A 60p II191 . SOp 

ECCR2 87p PC8fi 70p PL82 42D 6/30L2 SOp 

E0033 87p PC88 70P Pi83 51p 103W7 75p 

ECCRS 44p. PC97 44p PL84 51p 5F23 SOP 

150088 62p P0900 b4p PL500 ßßP 6F28 75p 

ECH42 SOP PC084 44P pL504 88p 65'6 52p 
ECHO]. 40p PCC85 48P PL508 £140 10F1 75D 

EC1183 90p PC088 SOP PL509 12-00 20L1 92p 
ECH84 57p PCC89 5513 PL519 £840 20P4 98p 
ECLRO 57p PCC189 58P PLOW £2.25 3003 44p 
ECL82 51p PCF80 44p PY33 57p 30C36 88p 

ECL83 76P PCF82 bbp PYß1J3 46p 30C17 88p 
ECL86 46p PCF86 89D PYBR 46p 30C18 11 86 
EF80 889 PCF200 £1 05 Py800 45p 30F5 88p 
EF85 41p .PCF801 55p PY801 ' 45p 30FL1 £1 08 

EF86 57p PCF802 BOp PY500 t £11g 
SOFL2 £1.08 

EF89 35p PCFR05 £185 PY500A f 30L1 4411 

EFI83 41p PCF806 80P UBF89 44p 30L16 88p 
EF184 41p PCF808 1125 UCC85 51p 30L17 1140 
51190 82p PC13200 86P TrCH42 SOp 30P12 88p 
EL34 90p PCL82 41p UCH81 48p 30P19 1I00 
EL41 049 PCL83 55P UCL82 46p 30PL1 £1450 
ELSA 88p PCL84 62p 

IICLR3 64p 30PL13 87p EL90/1 48p PCLSb asp 
UF41 75p 30PL14 £180 E9184 49p PCL805 88p 

EY51. 5211 PCL86 55P UF89 46p 30PL15 11180 
EY86/7 40p PCL200 £1-80 111.41 80p 30P45111 88P 

We offer return of post service. Post free over £10.00. 
Most other types available. 

Items in stock at time of going to press but subject to possible 
market fluctuations if unavoidable. 

TRADE. Representative will call West Country & S. Wales, 
also Suffolk, Norfolk, Hunts, etc. 

Enquiries s.a.e. DISCOUNT PRICES, CWO only. 

One valve post 9p, each extra valve 6p (maximum 50p) LISTS 
s.a.e. please. 
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LOUDSPEAKER KITS: -8 OHMS 
2 way, 8" Bass, 2z" Tweeter, 15 watts £12.25 
3 way, 8" Bass, 4" Midrange, 2, Tweeter, 20 watts i17.25 
STEREO HEADPHONES: -8 OHMS 
with Stereo /Mono switch 
without switch 
TELEPHONE AMPLIFIER:- £10.95 
STEREO 4 CHANNEL MIXER: 
2 L.H. Channel 2 R.H. Channel £12.25 
REGULATED POWER SUPPLY: 
0/P 6, 7-5, 9, 12, Volts D.C. Max. I amp £18.25 
PRINTED CIRCUIT KIT: - 
Contains everything to produce printed circuits 42.65 
RESISTORS: 
}, -I, watt 5% 1 p each., 10/9p; 100 /80p. BC 107/8/9 -9p; 555 timer- 
57p; 741 -25p. 
C.W.O. VAT included 20p P & P. Send stamp for lists or enquiries. 

£10.35 
£8.25 

CLEVELAND SUPPLIES (PW) 
P.O. BOX 20, REDCAR, CLEVELAND. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 
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MOTOROLA CMOS SUPERTESTER 680R ICE 
MC14001 QUAD 2 INPUT NOR 20p 

MC14002 DUAL 4 INPUT NOR 20p 

MC14007 DUAL PAIR AND INVERTER 20p 

MC14009 HEX INVERTER /BUFFER 50p 

MC14011 QUAD 2 INPUT NAND 20p 

MC14013 DUAL D TYPE FLIP FLOP 50p 

MC14015 DUAL 4 BIT STATIC SHIFT REGISTER 95p 

MC14017 DECADE COUNTER /DIVIDER 95p 

MC14021 8 BIT STATIC SHIFT REGISTER 95p 

MC14023 TRIPLE 3 INPUT NAND 20p 

MC14024 7 STATE BINARY COUNTER £1-10 
MC14025 TRIPLE 3 INPUT NOR 20p 

MC14027 DUAL JK FLIP /FLOP 55p 

MC14030 QUAD EXCLUSIVE OR GATE 60p 

MC14042 QUAD LATCH 85p 

MC14046 PHASE LOCK LOOP £1.25 
MC14049 HEX BUFFER 50p 

MC14066 QUAD BILATERAL SWITCH 60p 

MC14071 QUAD 2 INPUT OR GATE 20p 

MC14081 QUAD 2 INPUT AND GATE 20p 

MC14435 31 DIGIT D.V.M. £4.85 
MC14501 TRIPLE GATE 35p 

MC14507 D QUAD EXCLUSIVE OR GATE 60p 

MC14510 BCD UP /DOWN COUNTER £1.30 
MC14511 BCD 7 SEG. LATCH /DECODER /DRIVER £1.45 
MC14518 DUAL BCD UP COUNTER £1-95 
MC14520 DUAL BINARY UP COUNTER £1.95 

MC14528 DUAL RETRIGG./RESETT. MONO /MULTIVI. £1.10 

MC14531 12 BIT PARITY TREE £1.85 

MC14583 DUAL SCHMITT TRIGGER 75p 

TRANSISTORS TEXAS 
BC707 12p BC347B 15p B F196 10p NATIONAL 
BC108 12p BC348 14p BF197 12p 
BC109 12p BC348B 15p BFX29 25p SN 7400 SERIES 
BC147 10p BC349 14p BFX48 40p 
BC148 10p BC350 15p BFY51 20p SN7400 16p 
BC149 10p BC351 15p BSX20 12p SN7401 16p 
BC157 10p BC352 15p BSX60 60p SN7402 16p 
BC158 10p BC516 40p BSY27 25p SN7404 19p 
BC159 10p BC517 40p BSY40 SN7410 16p 
BCi 72 12p BC547 15p BSY95A 12p 5147413 32p 
BC237 15p BC548 15p BU102 £1.85 SN7440 16p 
BC238 15p BC549 15p BS W 66 85p SN7447A 95p 
BC239 15p BC558A 18p MJ802 £3.35 SN7472 26p 
BC261 A 18p BCY32 MJ3701 50p SN7473 30p 
BC307. 15p BCY70 18p MJ4502 £3.60 SN7474 35p 
BC308 15p BCY71 210 MJE3055 70p SN7475 50p 
BC309 15p BD115 75p MPS's904 15p SN7483 85p 
BC317A 18p BD121 £1 00 MPS3906 15p SN7490 50p 
BC318B 18p BD142 65p MPSA06 25p SN7493 50p 
BC319C 20p BDY56 £1.85 MPSA56 25p SN7495 70p 
BC320A 20p BF152 20p 0C28 80p SN7412t 35p 
BC321 A 20p BF167 23p TIP41A 97p SN74122 45p 
BC322B 20p BF178 20p TIP42A £1.05 56174123 65p 
BC327 20p BF181 37p SN74136 £1-05 
BC328 20p BF183 20p TIP3055 50p SN74141 85p 
BC337 20p BF184 25p 2N3055 (RCA) SN74165 £1.75 
BC338 20p BF194 10p 65p SN74175 £1.05 
BC347 14p BF195 10p SN74180 £1.20 

MOTOROLA 
POWER 

TRANSISTORS 
T03 

MJ802 (npn) £3.35 
MJ4502 (pnp) £3.60 
lc (max) BVceo PD 
30 AMP 90 200 WATT 

144001 
N4002 
N4003 
144004 
N4005 
N4006 
N4007 
64148 

DIODES 
6p 
7 
8p 
9p 

10p 
12p 
15p 
6p 

SIGNETICS 
VOLTAGE 

REGULATORS 
7805 5V 
7812 12V J £1 60 each 

NATIONAL 
LM301 AN OP -AMP 45p 7815 15V J 

LM380-8N 
LM380N 

1 WATT AMP 
2 WATT AMP 

£1.05 
£1.20 SIGNETICS 

LM381 N Stereo PRE -AMP £1.85 
LM723 Var. Voltage Reg. 55p 

NE555V 
NE556V 

Timer 
Dual Timer 

45p 
£1-28 

LM3900N Quad OP -AMP 69p NE561B PLL £4.75 

10 Fields -80 Ranges: 20,000 Ohm per Volt /sensitivity 
Fully screened against external magnetic fields 

Scale width and small case dimensions (128 x 95 x 
32mm) Accuracy and stability (1% in D.C., 2% in 
A.C.) of indicated reading Simplicity and ease of 
use and readability Full ranges of accessories 
1000 times overload Printed circuit board is removable 

oTr 
without desoldering More ranges xi (9.95 
than any other meter. Ñ 

AVOMETER 
MODEL AVO 8 MKV. 

£6995 
(Carr. and ins. Securicor) £300 

ADVANCE 
ALPHA II 

3 DIGIT 
DIGITAL MULTIMETER 

£6475 + £3.00 
(Carr. and Ins. Securicor) 

SPECIAL OFFER 
PROFESSIONAL QUALITY LOW 
NOISE CASSETTES (Screw Case) 
C60 35p each, TEN for £3.00 
C90 45p each TEN for £4.00 

TEXAS 
TRANSISTORS 
(Plastic Power) 

TIP41 A (Imp) 
TIP42A (npn) 
TIP2955 (pnp) 
TIP3055 (npn) 

97p 
£1.05 

55p 
50p 

MOTOROLA 
741 OP -AMPS 35p each 

8 pin dil. TeN for £3.00 

MOTOROLA 
MC1310P Stereo Decoder £2.10 
MC1306P - Watt Amp £1.10 
MC1458 Dual OP -AMP 75p 
MC1741 (8 pin DIL) OP -AMP 35p 
MC6040 Electronic Atten. 95p 

MICROTEST 80 

Measures only 
90 x 70 x 18mm 
Electronic 
Zero O 
Amazing value at 

£1290 
8 fields of 
measurement 
and 40 ranges 

S 'Dec 
T 'Dec 
U 'Dec 
U 'Dec B 

£2.14 
£3.98 
£4.65 
£7.90 

ALL 
PRICES 

INCLUDE 
VAT 

PLASTIC 
COMPONENT 

BOXES 
with See Thro' Lid a must for the 

Tidy Bench 
6 FOR £1 

RELAYS 
11 PIN PLUG -IN 

3 c/o 5 AMP CONTACTS 
24V D.C. 95p 
24V A.C. 95p 
240V A.C. - 95p 

SCR's - TRIACS 
TEXAS TIC46 (SCR) 100 PIV. 

MOTOROLA 2N4444 (SCR) 
45p 

600 PIV. 8 amp £1.45 
R.C.A. 40669 (TRIAC) 400 PIV. 

8amp £1.45 

OPENING SOON 
IN 

WATFORD 
HERTS. 

SOLDERING IRONS 
ANTEX 

CCN 240 
X25 
Ski Kit 
SK2 Kit 
ST3 Stand 

£3.21 
£2.99 
£4.62 
£4.62 
£121 

WELLER 
TEMPERATURE 
CONTROLLED 

TCPI (S. Iron) £10.50 
PUID (P.S.U.) £8.90 

0.1 ohm to 1 ohm 
7 watt 

WIREWOUND 
RESISTORS 

(Length ;" Tot. f 5 %) 
VALUES: 0.1 - 0.15 - 022 - 0.27 
083- 0.39 - 0.47 -0.56- 0.82 -1 ohm 

35p each 

CARBON FILM 
RESISTORS 

(1/3 WATT TOL. + 5 %) 
4.7 ohms to 10 meg 2p each 

MIN. POLYESTER 
FILM CAPACITORS 

(Radial Leads) 
01- -022- -047 7p each 1- 22- -47 

SOLDERCON 
I.C. Pins 65p per 100 

TEXAS LED'S 
(RED ONLY) 

TIL 209 125" 
15p each. 7 for £1.00. 15 for £2.00 

FERRANTI 
ZN414 Radio Chip £1.25 

R.C.A. 
CA /3046 Trans /Array 80p 

f V.i e 
SR.1 

283 Edgware Road, London W2. 
Tel. 01 -262 8614 
Hours of business 9.30 - 6.00 

ALL ITEMS 
BRAND NEW 

PRIME GRADE 

ELECTRONICS Monday to Saturday Callers welcome 
ALL PRICES INCLUDE VAT PLEASE ADD 20p P & P 
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"A VERY 0000 INVESTMENT INDEED P.W. May 

In the course of a very thorough write -up on our product, Practical Wireless says. 
"The unit is. easy to assemble and fit: It worked the first time. Is it a good buy? 
It certainly is! To my mind, the biggest feature is the ability to switch back to 
normal ignition at any time.. Considering the price it is a very good investment 
indeed!" 

Why be without when you can fit one 

so easily and for so little P 

Capacity Discharge Ignition 
is not new -but the value offered 
by the Bi- Pre -Pak "Super- Spark" 
unit is. Practical Wireless says 
the P.C.B. is one of the best ever 
seen -it is so clearly laid out 
you could almost assemble it 
without instructions! You know 
the advantages of using electronic 
ignition -easier starting winter 

THE BI- PRE -PAK Mk. 5 

and summer, reduced wear and 
petrol consumption, and with this 
unit, you can switch over instantly 
to the car's own ignition should 
you ever want. Switching arrange- 
ments enable you to immobilise 
and protect your car against 
thieves, too. Easily adapted to 
pos. or neg. earth, and built for 
years of service. 

CAPACITOR DISCHARGE 
Super Spark CAR IGNITION UNIT 

DIRECT FROM THE MAKERS 

Bi-Pre-Pak ltd= 220 -224 WEST ROAD, WESTCLIFF -ON -SEA, 
ESSEX SSO 9DF. Phone Southend (0702) 46344 

FULL OF GOOD 
FEATU RES 

Rev. limiting adjustment 
Neon indicator 
Change over switch to normal 
ignition 
Immobilising switch 
Easy to connect for pos, or neg. 
earth 
Fully detailed information 
contained on P.C.B. 
Strong metal case 6t" x 4;" x 2i'. 
sealed lid. 
Complete with transformer 
FULLY GUARANTEED 

Easy to build lot- 07.95 -F 8e/ VAT 
(64P) 

Ready built E1O.50 
+ 8% VAT 

and tested (84P) 
Please add sop for PIP either model. 

SPECIAL CALCULATOR SALE 
New Texas Instruments + Realtone 

SR58 -10 + 2 -9 levels of brackets. 2 looping 
capabilities, 4 levels of subroutine, 10 date 
memory register £79.95. 

5R52 @ £249. 
Melcor SCP700, 10 memories algebraic logic 
programmable shortly available S.A.E. for details. 
CSM419OR S.A.E. for price. 
The SC60 Realtone -10 -digit mantissa, 2 -digit 
exponent. algebraic logic. 3 user addressable 
memories which include Sum memory, Sum of 
Squares memory and Index memory plus index 
register. It has double bracketing as well as arith- 
metic mean, norm (sq. root of sum of squares) 
STANDARD deviation, factorial, binomial. co- 
efficient, permutation, function, normal distribu- 
tion function,. Gamma function, trig functions and 
their Inverse. logs and anti logs, group operation 
and group controls, flexible memory control, 
factor reversal, degree /radian selection, error 
detection and display @ £46 plus £3 -68 VAT. 
Total £49.68. 
SC6010 Realtone -60 functiont 88 keyboard 
commands. As SC60 but with 12 memories which 
allow memory storage for up to 10 intermediate 
results or 10 constants at the user's option. The 
extra memories may be used to store a group of 
variables for repeated processing of the variables. 
@ £60 plus VAT íA80. Total £6480. 
SC44 Realtone -22 functions, 40 keys, 8 digit 
mantissa 2 digit exponent, two levels of brackets, 
algebraic logic works to 10 rounds to 8 Trig 
functions and their Inverse, log and anti log, 
exponentiation fax) factorials, pi, 14, Vic (se 
It of x) degree /radian selection (trig or Inverse 
trig) full feature memory STO, RCL, Mt. ex- 
change operation x -y automatic error detection 
and display. Clearing operation (CA, CE), @ £32 
+ VAT £2.56. Total £34.56. 

All rechargeable with 220 /240 adaptors. Size 
Bil x 3} x 1$. Weight 330 grams (Realtone units). 

SAE for full details of our range. 

All subject to availability. One year warranty. 

Send to Kramer & Co., Dept. PW, 9 October 
Place, Holders Hill Road, London NW41EJ. 
Telex 888941 ATTN KRAMER. Tel.'2032473 
p p 65p C.W.O. 
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HaAO ̀ r/ 
SHORT -WAVE 

KITS 

WORLD -WIDE RECEPTION 

Famous fur ON rr 22 pears for Short -Wave Equip- 
ment of quality. "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kita for the 
amateur constructor. Over 10,000 satisfied 
customers - including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hama, etc. 

1976 "DX" RECEIVER 
Complete kit--Price £8.00 (incl. p. & p. & V.A.T.). 
Customer writes: "I think the performance is 
astonishing for such an inexpensive and foolproof 
ldt. I would wholeheartedly recommend this kit 
to anyone, however inexperienced, as an antidote 
to TV -itis, and as an entry into a fascinating 
hobby ". 
This kit is ready to assemble and contains all 
genuine short -wave components, drilled chassis, 
valve, accessories and full instructions. Full range 
of other S.W. kits, including the Sammie model 
"K pies" (illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kits and components. 
Send stamped envelope for details. 

"H.A.C." SHORT -WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 

CLOCK MENU 
Try the following recipe foradigital clock. 
Basic Ingredients 

I. MHI CLOCK KIT. 
Comprises: clock chip, driver chip for 
common anode LEDs, PC board, and 
socket (if required). 
Types: basic clock, alarm clock, alarm 
clock with calendar, car clock, stop - 
clock, up /down counter. 

2. MHI DISPLAYS KIT. 
4 or 6 digit LEDs with PC board. Sizes: 
0.3 "0.5 "or0.6 ". 

3. MHI CASE. 
Size: 8" x 5.5" x 3" White only 

4. Transformer, resistors and transistors 
not supplied -all are stocked by most 
radio shops. With some kits we supply 
quartz crystals, trimmers or other 
components normally difficult to obtain. 
Shopping List. Price 

MH 5314 Basic clock 6.60 
MH 50253 Alarm clock 8.35 
MH 7001 Alarm & calendar 10 °00 
MH 5378 Car clock 1510 
MH 5309 Stop -clock 7.35 
MH 50395 UP /down counter 19.50 
MH 707/4 (digit) 0.3" 6.60 
MH 707/6 (digit) 0.3" 9.50 
MH 727/4 (digit) 0.5" 8.50 
MH 727/6 (digit) 0.5" 12.00 
MH 747 /4 (digit) 0.6" 9.80 

' MH 747/6 (digit) 0.6" 14.70 
MH Case 2.95 + 25p postage & packing 
Please send SAE for new catalogue. 
TERMS: CWO, Access, Barclaycard (simply 
quote your number and sign). Credit 
facilities to Accredited account holders. 

Y!1Jc1DU 
68 Ebberns Road, VAT: All prices 
Hemel Hempstead, exclude VAT (8 %) 
Herts HP3 9QRA PIP: 15p 

TEL.: 0442 62757 
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iVlárshall's 
A. Marshall (London) Ltd Dept: PW 
42 Cricklewood Broadway London NW2 3ET Tel : 01-452 0161/2 
Telex: 21492 
& 85 West Regent St Glasgow G2 200 Tel: 041 -332 4133 
& 1 Straits Parade Fishponds Bristol BS162LX 
Tel: 0272 654201/2 
& 27 Rue Danton Issy Les Moulineaux Paris 92 Tel: 644 2356 

Catalogue price 25p Trade and export enquiries welcome 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 1C's 
CA3020A £I 80 
CA3028A 79p 
CA3035 £1.37CD4510 
CA3046 70p 
CA3048 £211c04516 
CA3052 EI .62 
CA3089E E1 -96 
CA3090Q f423 
CA3130 88pLM308 

TTL, CMOS 
CD4049 45p 
CD4050 45p 

E1.25NE560 
CD451 I £1 94 

EI 25 
C04518 El 87 
CD4520 E1 87 
LM301A 48pSL612C 

El17SL620C 

& Linears 
NE555V 70p SN7446 
NE556 £I '30 SN7447 

E448 5N7448 
NE565 £448 51.17450 
SL414 £235 SN7451 
SL610C E235 SN7453 
SL61 1 C £2-35 5N7454 

£2.35SN7460 
£3.505N7470 

84p 
80p 
90pSN74160 
16p 
16p 
16p 
16p 
16p 
29pSN74167 

5N74153 6ap 
5474154 EI .20 
SN74157 76p 

88p 
SN74161 88p 
SN74162 88p 
SN74I63 88p 
SN74164 £160 
S1474165 E160 

£330 
C04000 I8p LM309K £1 -88 SL621C £350 S147472 21p SN74174 99p 
CD4001 18p LM380 98p SL623C £575 SN7473 31 p SN74175 70p 
CD4002 18p LM381 £2-07 SL640C £400 SN7474 31p SN74176 £1-14 
CD4006 99p LM702C 75p SN7400 6p SN7475 45p SN74180 LI 10 
C04007 18p LM709 38p SN7401 6p 547476 30p 5N74181 £1.95 
CD4008 82p T099 38p SN7402 6p SN7480 42p 5474190 E1 86 
CD4009 52p SOIL 45p SN7403 6p SN7481 El 00 SN74191 £186 
CD4010 52p 14D1L 38p SN7404 9p 5147482 65p SN74192 E1 15 
CD4011 18p LM710 47p SN7405 9p SN7483 82p SN74193 £1.15 
CD4012 I8p LM723C 66p SN7406 36p SN7484 95p SN74196 Es 60 
CD4013 45p LM741C 40p SN7407 36p SN7485 El 00 SN74197 £1.58 
CD4014 89p TO99 40p 5147408 19p SN7486 29p SN74198 El 80 
CD4015 89p BDIL 40p SN7409 18p SN7490 42p SN74199 11.80 
CD4016 45p 1401L 38p SN7410 16p 5N7491 75p SN76003NE2.92 
CD4017 88p LM747 El O5 SN7411 20p SN7492 45p S476013NE1.95 
CD4018 88p LM748 SN7412 22p SN7493 45p SN76023N61.60 
C04019 52p SOIL 44p SN7413 28p SN7494 75p S4760334E2.92 
C04020 98p I4DIL 41p SN7416 28p SN7495 68p TAA263 E1 .20 
C04021 88p LM3900 61p SN7417 28p SN7496 68p TAA300 £1.84 
C04022 85p LM7805 £1 88 SN7420 16p SN74100£I 10 TAA350A EI 96 
CD4023 . 18p LM7812 El 99 SN7423 23p 5N74107 30p TAA550 32p 
CD4024 72pLM7815 E1-99SN7425 23pSN74118 85pTAA61IC£2.18 
C04025 19pLM7824 E1.99SN7427 23pSN74119E175TAA621 E2-03 
CD4027 43p MC1303L L1.50 SN7430 15p 5474121 32p TAA661 B £I .03 
C04028 83pMC1310P£250SN7432 22p51474122 42pTBA641BE225 
CD4029 £1.06 MCI330P 90p SN7437 28p 5474123 65p TBA651 El .69 
CD4030 52p'MC1351P 80p1SN7438 28pSN74141 75p TBA800 89p 
CD4031 £198 MC14553 1.407 SN7440 16p SN74145 72p TBA810 98p 
C04037 88p MC1466L E3-50S147441 68p SN74150 £120 TBA820 80p 
CD4041 70p MC 1469R E2-755N7442 65p SN74151 68p 

London, Glasgow, Paris and now BRISTOL 
It's our service that makes us grow 

POPULAR SEMICONDUCTORS 
2N696 22p 2N3906 I9p AF139 65p BD139 71p MPSA56 3Ip 2N697 16p 2N4037 42p AF239 65p BD140 87p OC28 El 48 2N698 82p 2N4036 67p AF240 90p BF115 29p 0C35 El16 2N699 59p 
2N706 14p 

2N4058 18p 
2N4062 15p 

AF279 70p 
AF280 79p 

B9117 55p 
8E154 20p 

0C42 50p 
0C45 32p 24708 17p 2N4269 34p AL102 E1-00 8E159 27p TIP29A 49p 2N916 28p 

24918 32p 
241302 18}12 

2N4920£1-10 
2N4921 83p 
2N4923 £1.00 

BC107 14p 
BC108 14p 
BC 109 15p 

BF180 35p 
13E181 36p 
11E184 30p 

TIP29C 80p 
TIP3IA. 62p 
TIP32A 74p 241304 26p 2N5245 29p 8C1478 IOp 8E194 12p TIP33A £I-01 2N1306 31p 2N5294 48p BC1488 9p 13F195 12p TIP34A El .51 2N1308 47p 2N5296. 48p 8C149B Llp 8F196 13p TIP35A E2-90 2N1711 27p 2N5457 29p BC157A 16p 8E197 I5p TIP36A £3.70 2N2102 60p 2N5458 26p BCI58A 16p BFI 98 I8p TIP41A 79p 2N2147 78p 2N5459 29p BC167B 15p 8E244 2Ip TIP42A 90p 2N2148 94p 

2N2218A47p 
2N6027 45p 
3N128 73p 

BCJ688 I5p 
5C1698 I5p 

8E257 47p 
BF258 53p 

TIP2955 98p 
TIP3055 50p 2N2219A52p 

2N2220 25p 
3N140 EI-00 
3N141 81p 

BC182 lip 
BCI82L 12p 

8E259 55p 
8E561 27p 

T1543 28p 
ZTX300 13p 2N2221 18p 3N200 £2-49 BC183 12p BFS98 25p ZTX301 lip 2142222 20p 40361 40p BC183L 12p 13F1139 24p ZTX500 15p 2N2369 20p 40362 45p BC184 13p BFR79 24p ZTX501 13p 2N2646 55p 40406 44p BCI84L 13p BFX29 32p ZTX502 18p 2N2904 40p 40407 35p BC212 16p BFX30 34p N9I4 7p 2N2905 47p 40408 50p BC212L I6p BFX84 30p N3754 36p 

2142906 33p 40409 52p 8C213L 15p BFX85 35p N4007 IOp 2N2907 22p 40410 52p BC214L I8p BFX88 30p N4148 7p 2N2924 20p 40411 L2-00 BC237B 16p BFY50 301, N5404 12p 2N2926G 12p 40594 74p BC238C 15p BETS! 28p N5408 30p 2N3053 25p 40595 84p BC239C I5p BFY52 30p AA119 8p 2N3054 60p 40636 EI-10 BC257A 16p BRY39 48p BA102 25p 2N3055 65p 40673 73p BC258B 16p ME0402 20p BA145 I8p 2N3391 28p AC126 20p BC259B 17p ME0412 18p BA154 lip 243392 15p AC127 40p BC301 34p ME4102 Il BA155 lip 243393 15p AC128 35p 8C3078 17p M1480 95p 881038 23p 2N3440 59p ACI51 27p BC308A 15p MJ481 £I-20 BB104B 45p 2143442E1 40 AC152 49p BC309C 20p MJ490 E1.05 BY126 27p 
2N3638 15p 
2N3702 12p 

ACI53 35p 
AC176 41p 

BC327 23p 
BC328 22p 

141491 £I .45 
MJ2955 EI 00 

8Y127 29p' 
BYZ11 Sip 2N3703 13p AC187K 35p BCY70 17p MJE340 48p BYZ12 Slp 2N3704 15p AC188K 40p BCY7I 22p MJE370 65p 0A47 6p 243706 15p A0143 68p BCY72 l8p MJ 8371 75p 0A81 I8p 

2113708 14p A0161 69p BD121 £1-00 MJE520 60p OA90 6p 
2N3714£138 AD162 69p BD123 82p MJE521 70p OAS! 6p 2N3716E1-80 AFI06 40p 80124 67p MJE2955EIß0 0A200 8p 
2M3771E2.20 AFI09 40p BD13I 40p M1E3055 75p BY164 S7p 
2N3773 12.65 AF115 35p BD132 50p MP8113 47p ST2diac 20p 2N3789£2.06 AF116 35p BD135 2Ip MPF102 39p 40669 El .00 243819 37p AFI17 35p 80136 22p MPSA05 25p TIC44 19p 
2N3820 29p AF118 35p BD137 24p MPSA06 3Ip C106D 65p 
2N3904 19p AF124 30p BDI38 26p MPSA55 21p ORPI2 60p 
Prices correct at May. 1976. but all exclusive of VAT. P &P. 30p 
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"I MADE IT MY.7E1.F!! 
Imagine the thrill you'll feel ! Imagine how impressed 
people will be when they're hearing a programme on a 
modern radio you made yourself. 

Now! Learn the secrets of radio 
and electronics by building your 

own modern transistor radio! 
Practical lessons teach you sooner 

than you would dream possible. 
What a wonderful way to learn -and pave the way to a new, 
better -paid career! No dreary ploughing through page after 
page of dull facts and figures. With this fascinating Technatron 
Course, you learn by building! 

You build a modern Transistor 
Radio . a Burglar Alarm, You 
learn Radio and Electronics by doing 
actual ,projects you enjoy- making 
things with your own hands that 
you'll be proud to own! No wonder 
it's so fast and easy to learn this way. 
Because learning becomes a hobby! 
And what a profitable hobby. 
Because opportunities in the field of 
Radio and Electronics are growing 
faster than they can find people to 
fill the jobs! 

No soldering -yet you 
learn faster than you 
ever dreamed possible. 
Yes! Faster than you can imagine, 
you pick up the technical know how 
you need. Specially prepared step - 
by -step lessons show you how to: 
read circuits -assemble components 
-build things -experiment. You 
enjoy every minute of it! 

You get everything you need. 
Tools. Components. Even a versatile 
Multimeter that we teach you how 
to use. All included in the course. 
AT NO EXTRA CHARGE! And 
this is a course anyone can afford. 
(You can even pay for it by easy 
instalments). 

So fast, so easy, 
this personalised course 
will teach you even if 
you don't know a thing 
today! 
No matter how little you know now, 
no matter what your background or 
education, we'll teach you. Step by 
step, in simple easy -to- understand 
language, you pick up the secrets of 
radio and electronics. 

You become somebody who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a gr,eat 
new career, to add to the thrill and 
pride you receive when you look at 
what you have achieved. Within 
weeks you could hold in your hand 
your own transistor radio. And after 
the course you can go on to acquire 
highpowered technical qualifications, 
because our famous courses go 
right up to City & Guilds levels. 

Send now for FREE 
44 page book -see how 
easy it is -read what 
others say! 
Find out more now! This is the 
gateway to a thrilling new career, or 
a wonderful hobby you'll enjoy for. 
years. Send the coupon now. There's 
no obligation. 

POST 

TODAY FOR 

FREE BOOK 

To: ALDERMASTON COLLEGE 
DEPT. CPW 18, READING RG7 4PF 

Also at our London Advisory Office, 4 Fore Street 
Avenue, Moorgate, London, EC2Y 5EJ Tel: 01.626 2721 
Yes, I'd like to know more about your course. Please send 
me free details -plus your big, 76-page book that tells 
about all your courses. 

Name 

Address 

POST CODE 

CPW I8 

BIET 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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ABOVE ALL 
IT'S THE ATNTENNSNMAITTTHIANTG MAANTDTERRES 

CEIVING 

"WITH 40 YEARS EXPERIENCE AS AN AMATEUR AND PROFESSIONAL OPERATOR 
I CAN TRUTHFULLY SAY THAT THIS IS THE ONLY MULTI -BAND ANTENNA I 

HAVE FOUND WHICH GIVES THE RESULTS WHICH MIGHT BE EXPECTED FROM 
VERTICALS TAILOR MADE FOR EACH BAND. " -G6SX 

U.S.A. Govt. Electronics Engr. (retd.), W70E claims "VFA 5ft below ground, same 
as dipole, elevated 15ft., one 'S' point UP on dipole." -AND REMEMBER THE 
JOYSTICK VFA MEASURES ONLY 7' 6" LONG!! 

- AS SUPPLIED TO H.M. GOVT. COMMUNICATIONS H.Q. - 
PRICES INCLUDE V.A.T. INSURANCE AND DELIVERY BY POST OR CARRIER 

JOYSTICK V.F.A., £18.00; JOYMATCH A.T.U's:- I í 1 (Med. wave - 30 MHz), E18.00; I I IA ( I 6-30 MHz), £18.00; 1 I 1B (L match, 
I -6 -30 MHz), E16.20; LO -Z500 (I .8 thru 30 MHz, 500w), £23.35; "RC" (pre -production prototype "impossible location A.T.U. -S.W. bands) 
E9.56; BUDGET LINE: A.T.U. I .6 -30 MHz, £8.90; A.T.U. Medium and S.W. bands, £8.90 (both in kit form, £7.40); Aerial Bandswitch 
(complete aerial system, medium and SW bands),. £7.40; Artificial Earth, £7.40; DX CRYSTAL SET (Home and World -Wide reception) 
ready to use, E4.86; Comm. Headphones 8 ohm, £490; Field Strength Meter, £2.I I; Set valves 9R59DS, £6.21; Coaxial cable 50 or 75 ohms, 
per 10 metres, LI -55; SYSTEM "A ": VFA + 1118, £32.96; SYSTEM "X ": VFA + either I I 1 or 11 IA, £34.47; SYSTEM "D ": VFA + 
Aerial B'switch, £2463; SYSTEM "J ": VFA + LO-Z500 £41.03; SYSTEM "RC ": VFA + "RC ", £27.56. 

PARTRIDGE SUPER PACKAGE 
Send stamp for details and expert advice. 

l4/QTQ/OG 
BOX § axsrqvs nr Encor 

LEIT/QOAI/C - Lso 

COMPLETE RADIO STATION FOR ANY 
LOCATION. Comprising: Trio QR666 Gen. 
Cov. RX, Headphones VFA., System ,'A ", all 
connecting cables, del. (our risk). ASSEMBLED 
IN SECONDS! 
SAVE £14.05. Just telephone your card number 

£206'93 

Phone 0843 62535 

(or 62839 
after office hours) 

G3CED G3VFA 

RECHARGEABLE 
BATTERIES 
CAN SAVE YOU A FORTUNE ! 

Bush & Meissner's two purpose -built battery 
chargers for economy minded enthusiasts: 

The 'KESTREL- DOWN" Charger £10.69 & 
LIi 77 for Alkaline rechargeable batteries, no- 
load voltage of I '5 -volts per cell. for the following 
sizes ALKALINE (All prices include VAT) 
Equivalent 
to Type Capacity PRICE 
U2 size SA -í3D 2Ah .. .. .. £2'37 
U7 size 
(pencell) SA -15AA O'3Ah .. .. ..£0'789 
NICKEL -CADMIUM (All prices include VAT) 
The "DAIMON" Charger* £9.98 
for Nickel- Cadmium batteries, no -load voltage 
of I 25 volts per cell, for the following sizes 
Type Capacity PRICE 
NCC400 4Ah .. ,. .. ., .. £4.74 
N CC200 2Ah . .. . , .. .. £3'20 
NCC50 
Battety containers extra 44p to 83p each 

Charger designed to give optimum results with 
a specific type of cell. Never be without 
power, day or night. 
*Note, under no circumstances 
must Alkaline batteries be used 
with the Daimon charger. ..®r® 6arta®6a- 
S.A.E. brings full details 

óusk$Mei6snAh 

importers & 
Distributors 
Dept L5260 
275 West 
End Lane, 
London 
NW6 IQS 
01.794- 
9611 
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GREENWAY 
Radial Lead Polyesters I.T.W. *10% 100V D.C. 
001 3p; 0022 3p; -0047 3p; 0068 3p; 01 3p; 
-015 .035p; 022 .035p; 033 04p;'547 04p 
'068 05p; 1 0559; -15 .06p; -22 '065p; 33 .075p; 
47 095p. *Radial Polycarbonate 630V D.C. 
.33 .25p; '47 25p; -68 '30p; Imfd. 400V -35p. 
*Axial Lead 10% Tolerance 200V D.C. -01 mfd. 
.165p; -022m1d. 1659; 047mfd 209; 1mfd. -25p. 
*Dipped Tantalum Capacitors (Bead Type) 
values available: 1; 15; 22; 33; 1mfd, 1.5; 2.2; 3.3; 
4.7; 35V; 47; 6.8; 10mfd; 25V; 15; 22; 33; 16V; 
47mfd; 10V. Prices 10p each - 10 for 95p. *Elec- 
trolytic Capacitors (Axial) 1000 -40V 25p; 470 -16V 
15p; 220 -25V 12p; 100 -25V 6p; 47 -25V 5p; 47 -10V 
sp; 22 -40V 5p; 10 -25V 5p; 4.7 -63V 5p; 2.2.63V 
5p; 1 mfd -63V 5p. *Radial 2200(Tag) 40V 50p 
each; 1000 -16V 25p; 470 -25V 19p; 220 -25V 12p; 
100 -25V 6p; 47 -16V 5p; 33 -16V 5p; 10 -16V 4p; 
5mfd. 16V 4p; 4.7 -16V 4p. *Carbon Film Re- 
sisters ;Watt RD1/3 5% (70 *c) .015p each - 90p 
per 100. 1R -1Meg (1M2-10M 10 %) Special Pack 
20 popular values quarter watt - 5 of each 90p. 
Polystyrene Capacitors (pf) 63V 4, 163V 5% 10; 

15; 18; 22; 33; 56; 68; 100; 120; 180; 270; 330; 390; 
560; 680; 820; -03p each, 1000; 1500; 2200; 3300 
035p each. 4700; 6800; 8200 4p each. 10,000pf 
.050 each. Semi -conductors BC107/8/9 -09p; 
*6C14718/9 10p; *BC157/8/9 9p; BCY70 /1/2 17p; 
BFY51 19p; SCR C106D /2P4M -400V 50p each; 
TIP29A 47p; Tint 57p; TIP32A -67p; TI P3055 
48p; BÚ208 £2.00. Integrated Circuits 741 8 Pin 
Dil 27p; 723(T099) 57p; LM309K(T03) 148p; 
NE555V 60p; NE556V 1.129. *1 /C Sockets (Gold) 
8/14/1615p; (Tin) 8/14/1614p. Minitron £1.30 each. 
Zener Diodes 400MW 9e; 1 Watt 17p; (Standard 
voltages). Diodes IN4148 -05p; BAX16 -O5p. 
Rectifiers IA IN4001 Sp; IN4002 .O6p; IN4003 -07p; 
IN4004 08p; 3Amp 3A05(50V) tep; 3A10(100V) 
11p. Terms C.W.O. VAT ( *) add 12s %, others 
8 %. P &P 25p on all orders under £3. 
SPECIAL OFFER: *A.C. Capacitors 
16mfd. 500V A.C. £1.50 plus '42 p &p; 
Mains Torrodial Transformer 20V 
500M.A. £1.90 plus -42 p &p. 

GREENWAY ELECTRONIC 
COMPONENTS 

(EAST GRINSTEAD) LTD. 
62 Maypole Road, Ashurst Wood 
East Grinstead, Sussex RH19 3RB 

TEL: FOREST ROW 3782 
(STD 034 -282) 3713 

FREE 
Brochure 

on New 

KITS 
Whether 

professional, 
student, teacher 

or amateur, the field 
of electronics can open 

Please send lea 12 
up a new world for you. 

150 stamp addressed envelope 

IN T7 
CROFTON don't Just sell kits, we offer you a technical 
back up service to ensure your success 

The following is a selection of some of the more popular kits 

* Mullard CCTV Camera * PE CCTV Camera * 'Mistral' Digital Clock Kit £12.50 
incl. VAT. p. & p. 50p. Made up 
£18.00 incl. VAT. p. & p. 50p * Electronic Ignition * Sound Operated Flash * PW Tele- Tennis Game * UHF Modulator * Bench Power Supply * Wobbulator * All ETI Top Projects * Many of the Elektor Projects 

NOTE. PC Bs for most published prciects available to order 

CROFTON ELECTRONICS LTD 
Dept. B, 35 Grosvenor Road, Twickenham, 

Middx. Tele. 01.891 1923 
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ELECTROTIME 
ELECTRONIC DIGITAL ALARM CLOCK 

MODEL EC 3 

* LARGE 4 DIGIT DISPLAY 

* AM /PM INDICATOR 

* FLASHING SECONDS INDICATOR 

* 24 HOUR ALARM 

* BRIGHTNESS CONTROL 

* ATTRACTIVE WHITE CASE 

* 5 MINUTE REPEATING SNOOZE ALARM 

COMPLETE BUILT CLOCK PRICE £14 inc. VAT. 

THE "MISTRAL" 1 

DIGITAL CLOCK 

* PLEASANT GREEN DISPLAY 
* 12/24 HOUR READOUT * FULLY ELECTRONIC 

* PULSATING COLON * PUSH BUTTON SETTING * BUILDING TIME 1 HOUR 

COMPLETE KIT PRICE £11.07 inc. VAT. 

BUILT CLOCK PRICE £14.95 

LCD MODEL TLC 4 

CONTINUOUS READOUT UTILISING 
LIQUID CRYSTAL 
DISPLAY 

WITH BACKLIGHT FOR 

NIGHT READING 

FEATURES- 

* HOURS 

* MINUTES 

* SECONDS 

* DATE 

RHODIUM £39.95 

GOLD £41.50 inc VAT. 

LED MODEL TLE 3 

FEATURES- 

* HOURS 

* MINUTES 

* SECONDS 

£19.95 
inc. VAT. 

JET BLACK 
STAINLESS STEEL 

CASE AND BRACELET 

LED MODEL TLE 5 

FEATURES- 

* HOURS 

* MINUTES 

* SECONDS 

* DATE 

* DAY OF WEEK 

£29.50 inc. VAT. 

GOLD OR 
RHODIUM PLATED 

COME TO THE EXPERTS IN DIGITAL 
TIMEKEEPING. 

* * * * * * 
MONEY REFUNDED IF NOT COMPLETELY 
SATISFIED 
ONE YEAR GUARANTEE WITH ALL MODELS 

ELECTROTIME DEPT., 3/6 
111, STORFORTH LANE TRADING ESTATE, 
CHESTERFIELD, DERBYSHIRE. TEL, 35804. 

PLEASE SUPPLY 
I ENCLOSE CHEQUE /POSTAL ORDER 

NAME 

ADDRESS 
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Green bank Electronics Established 1970 

The illustration shows the two P.C.B. module kits already assembled, one has 8mm high digits, 
the other has 16mm high digits. Also shown is an example of a completed clock. 
Free on request: Data on AY -5 -1224 and MK50253 clock chips, 4 and 6 digit alarm clock suggested 
circuits, quartz crystal timebase, and L.E.D. displays, (If you can send an S.A.E., it makes things a 

little easier for us). 

CLOCK CHIPS 
AY- 5 -1224A 4 digit basic clock E3.50 MK 50253 4/6 digit alarm /snooze E550 
ECONOMY RED LED DISPLAYS ('Class II' quality, but guaranteed by us, fully returnable if 
not satisfied). 
DL- 707E /DL -704E 8mm (0.3 ") 70p. DL- 727E/DL -728E 12mm (0.5 ") Double Digit LI.80. DL -747E/ 
DL -750E 16mm (0.6 ") E1 50. 
CMOS WITH DISCOUNTS! (Any mix: disc. 10% 25 +, 25% 100 +) 
4000 /14000 
4001/14001 
4002/14002 
4006/14006 
4007/14007 
4008/14008 
4009/14009 
4010 /14010 
4011/14011- 
4012/14012 
4013/14013 
4014/14014 
4015/14015 
4016/14016 
4017/14017 
4018/ - 
4019/14519 
4020/14020 
4021/14021 
4022/14022 

0.15 
0.15 
0.15 
0.95 
0.15 
0.75 
0.45 
0.45 
0.15 
0.15 
0-45 
0.80 
0.80 
0.45 
0.80 
0.80 
0.45 
0.90 
0.80 
0.75 

4023/14023 
4024/14024 
4025/14025 
4026/ - 
4027/14027 
4026/14028 
4029/ - 
4030/14507 
4031/ - 
4032/14032 
4033/ - 
4034/14034 
4035/14035 
4036/ - 
4037/ - 
4038/14038 
4039/ - 
4040/14040 
4041/ - 
4042/14042 

Terms: C.W.O. Add VAT 

0I5 
0-60 
0.15 
I40 
0.45 
0.70 
090 
0.45 
I.80 
0.85 
1-I0 
1.55 
0.95 
1.80 
075 
0.85 
2-85 
0.85 
0.65 
0-65 

4043/14043 
4044/14044 
4045/ - 
4046/14046 
4047/ - 
4048/ - 
4049/14049 
4050/14050 
4051/14051 
4052/14052 
4053/14053 
4054/-- 
4055/ - 
4056/ - 
4057/ -- 
4059/ - 
4060/ - 
4061/ - 
4062/ - 
4063/ - 

0.80 
0.75 
1.15 
1-10 
0.70 
045 
0-45 
0.45 
0.75 
0.75 
0.75 
0.95 
I-05 
1-05 

20.35 
3.60 
0-90 

16-40 
N/5 

0-90 

4066/14066 
4067/ - 
4068/14068 
069/14069 
4070/14070 
4071/14071 
40721407 

4075/14075 
4076/14076 
4077/14077 
4078/14078 
4081/14081 
4082/14082 
4085/ - 
4086/ - 
4089/ - 
4093/14093 
4094/ - 
4095/ - 

to all prices. at 8 %. Post etc., U.K. IOp per 

0-55 
2.95 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
0.15 
125 
0-IS 
0.15 
0A5 
0IS 
0.55 
0.55 
0.65 
0.65 
1-50 
0.85 

DIGITAL CLOCK 
P.C.B. MODULE KITS 
(ex. VAT, p &p) 

n 
With 8mm digits £9 29 
With 16mm digits £12.53 
Features: 
* High quality fibreglass P.C.B. 112 x 89mm (both 

types), a case is available as illustrated, or you can 
make your own. 

* All components mount on one side of the board for 
neatness and easy construction. 

* AY- 5 -1224A chip and L.E.D.s `plug -in for simple 
assembly and servicing. 

* Uses L.E.D. display (believed to have the longest life- 
time of all electronic display types known at present). 

* A single 12V, 500nmA, 50 Hz supply is the only input 
required (e.g. our 2 x 6VMin. Tr. @ £1.52 ex. VAT, 
etc.). 

* Eight pages of 'step -by -step' instructions are pro- 
vided, and back up assistance if you need it-success 
guaranteed! Suitable for even the absolute beginner. 

* 12 or 24hr display modes. 
* Easily converted to give additional 4 range 'stop- 

watch' facility, for e.g. darkroom timer. 

* All parts available individually at no increase in 
price -buy only what you need. 

* Modules can be supplied already assembled and 
tested for an extra 75p (+ VAT etc.). 

* Module kits include: P.C.B., AY- 5 -1224A chip, 
4 L.E.D. digits, transistors, diodes, resistors, 
capacitors, fuse and holder, pins. 

* CA 3130 COSIMOS Operational Amplifier 75p 

4096/ - 
4097/ - 
4098/14528 
4099/ - 
4700/ - 
7083/ - 
14501/ - 
14502/4502 
14505/ - 
14506/ - 
14508/4508 
14510/4510 
14511/4511 
14512/ - 
14514/4514 

* 
0.85 4515/4515 2.55 4543/ - 150 
2.95 4516/4516 I 10 4549/ - 2-95 
0.85 4517/ - 5.40 4552/ - 805 
1.50 4518/4518 1.00 4553/ - 3.50 

4520/4520 I.00 4554/ - 120 
4521/ - 2.00 4555/4555 0.70 

1.50 
4.25 

4522/ - 
4524/ - 
4526/ - IÑ//5 

1.50 

4556/4556 
4557/ - 
4558/ - 0.70 

3-20 
0.90 

4527/4527 1.20 4559/ - 2.95 
4528/4098 0.85 4560/ - 1-SS 

0-15 4529/ - 1.30 4561/ - 0.45 
1-00 4530/ - 0.65 4562/ - 
3.30 4531 / - 1.25 4566/ - 1.20 
0-35 4532/4532 I.60 4572/ - 0.35 
2.35 4534/ - 6-00 4580/40108 6-00 
1.10 4536/ - 2.85 4581/40181 3.05 
1-25 4537/ - 15.25 4582/40182 1IS 
I05 4539/ - 1.05 4583/ - 0.71 
2.55 4541/ - 1.80 4585/ - I45 

order, export 75p (no VAT). All orders processed on day of receipt 

GREEN BANK ELECTRONICS (Dept. W6P) 
94 New Chester Road, New Ferry, Wirral, Merseyside, L62 SAG, England. Tel 3391 

VALVE BARGAINS 

Any 5.04p, 1041.10, 5045. Your 
choice from the following list: 
ECH84, ECC82, ECL80, EFSO, 

EF183, EF184, PC86, PC88, PCF80, 
PCF802, PCL82, PCL84, PCL85, 

PCL805, PCL86, PFL200, P1.36, 

PL504, PY33, PY81, PY800, PY88, 
EH90, 30FLI, 30FL2, 30PL14, 6F26 

Colour Valves 30p each PL508, 

P1.509, PY500 /A, 

AERIAL BOOSTERS 
We make three types of Aerial 
Boosters all for set top fitting, with 
Co -ax Plugs and Sockets. 
B11 -For Stereo and. Standard 

VHF Radio. 
B12 -For the older VHF Tele- 

vision, please state BBC) and 
ITV Channels. 

B45 -For mon. or colour this 
covers the complete UHF 
hand. 

All Boosters are complete with 
Battery and take only minutes 
to fit. £390 Price . each. 

Small Plastic Boxes (white) made out of high impact plastic with flick 
on lids. Ideal for most protects. All three types one price. Prices 15p each. 
Ten £1.30. Size (approx.): Type 1-3/Ins ins x Hiss x lin deep. Type 2- 
Skins x Slins x tins deep. Type 3 -Shins x 31155 x 1 ,41ns deep. 

Prices Include V.A.T. P. 4, P. under £1.15p, £1. to £3.20p above £3.30p. 
Overseas at cost. Money back guarantee on all orders. 

ELECTRONIC MAILORDER LTD., 
62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3038 
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SEN50R 
Capacitor 

ors Discharge 

IGNITION 
RI MAXIMUM PERFORMANCE 
MAXIMUM ECONOMY, 
'EASY COLD START 

SYSTEM I 

Professional photoelectric ignition using L.E.D. fight 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 4h" x 3h" x 2h" Prim £18.80 (Kit £55.801 
State cor /model /measurementacross cam lobes. 

SYSTEM II 

Contact breaker model as above less sensor. Price £12.80 IKit £10.801 M/C Twin unit 
Price £15.00. S.A.E. for descriptive leaflet - ALL UNITS IN STOCK. Mail orders to 
COI Electronic Systems Ltd, 275 Vale Road, Ash Vale, Aldershot, Hints. 
Demonstration /Callers to Hillside Motors, 292 Carshalton Road, Carshalton, Surrey. 
telephone 01- 642 9973. 
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Do Something Useful 
fora Change! 

Do it in your spare time. And enjoy it. And, perhaps, you'll save yourself some money. 
The secret is to be practical about the way you spend your spare time. 

These practical magazines show you how. 
Every month these six popular titles are packed with fascinating and constructive projects - 
full instructions for making your own furniture and fitments for the home 
as well as electronic gadgets for home, car or hobby. 

See which `practical' can widen your range of interests, whether in 
home -improvement, hi -fi or electronics - and on jobs you really could call useful. 

everyday PRACTICAL 
electronics WIRELESS 
June issue : a waa waa pedal, 
an enlarger meter, a peak -level 
indicator and a continuity tester. 
OUT MAY 21 

June issue : a digital frequency meter, 
talking transistors and a 

fault- finding guide. 
30p OUT MAY 7 35p 

PRACTICAL PRACTICAL 

ELECTRONICS HIFI &AUDIO 
June issue : a proportional 
radio -controlled system, an audio 
millivoltmeter and a 

rally milometer. OUT MAY 14 35p 

June issue : a Decca 10/30 chassis 
service, a Pye 173 chassis 
service, a simple grey -scale 
generator and video -tape copying. 
OUTMAY17 40p 

June issue : 1 5 top pick -up cartridges 
compared, 12 pages of in -car 
entertainment and how an innocent 
fares on her first hi -fi 
shopping spree. OUT MAY 14 30p 

viîóoo 
WORKING 
June issue : a pull -out booklet on 
hinges and fittings, a model 
traveller's van, a traditional -style 
spinster's chair and an 
ironing table. OUT MAY 21 40p 

Be Practical...Get a`Practical' Today ! 
If you are unable to obtain a copy of any of the above titles from your newsagent, please contact : 

Sales Manager, IPC Magazines Ltd., 66 Great Queen Street, London, WC2B 5DD 
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Practical Wireless Classified Advertisements 
The pre -paid rate for classified advertisements is 14p per word (minimum 12 words), box number 35p extra. Semi -displayed setting £12.00 per single column inch. 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 GMG Classified Advertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd., Room 2337, King's Reach Tower, Stamford Street, London SE1 9LS for insertion in the next available issue. (01 -261 5846). 

Receivers and Components 
BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V, 25V, 50V- 
0.47, 1.0, 2.2, 4.7, lOmfds. --5p 22, 
47 

-5220-8p. 
(50V -6p); 100 -7p. (50V- 

(50V -10p), 500 -11p. (50V- 
16p) 1000 /25V -18p. Subminiature 
bead -type tantalums, 0.1/35V, 0.22/ 
35V, 0.47/35V, 1.0/35V 2.2/35V, 4.7/ 
25V -11p. 10 /25V, 22/16íV, 47/6V, 100/ 
3V -12p. Mylar Film 100V, 0.001, 
0.002, 0.005 -3p, 0.01, 0.02 -3'2p. 
0.04, 0.05 -4p. Mullard C280 series 
miniature polyester vertical mounting 
ES series 0.01 -0. i-4p, 0.15, 0.22- 
5p. 0.33, 0.47 --8p. 1.0 -15p. 1.5 -20p. 
2.2 -24p. Mullard miniature ceramics 
63V, 2 %, E12 series 1.8 pf.-47 pf.- 
3p. 56 pf. -330 pf. -3t2 p. Plate 
ceramics 50V El2 series 22 pf.- 
1000 pf. E6 series 1500 pf. -47000 pf.- 
2p Polystyrene 63V E12 series 10 pf.- 
1000 pf. -3p. 1200 pf. -10000 pf. -4p. Miniature Highstab carbon film re- 
sistors '3W E12 series 5% (10% 
over 1M62) 112- 1OMi2 -lp. 1N4148. -3p. 
1N4002 -5p. 1N4006-7p. 1N4007-8p. 
Postage 10 Prices VAT inclusive. The 
C. R. Supply Co., 127, Chesterfield Rd., 
Sheffield S8. 

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, etc., stocks 
purchased. 

COX RADIO (SUSSEX) LTD., The Parade, 
East Wittering, Sussex. West Wittering 2023 

TRIACS (PIastic) TAG250 400V/10A 
67p (3-í-64p); Diacs 19p, 8 -pin dil ICs 
741 24p, 555 44p, Mini Mains Trans- 
formers 100mA 6 -0 -6V 85p, 12 -0 -12V 
95p, 2N3055 36p, 300W Dimmer Kit 
£1.05. P &P 15p. Add 8% VAT. T. K. 
Electronics, 106 Studley Grange Road, 
London W7 21LX. 

All Last Month's Advertised Products Still 
Available 

LEDS W /CLIP 0.125" 
TIL209 (Red). 17p MV5374 (Yellow) 22p 
MV5174 (Orange) 22p 0.2' Red W /Clip 22p 
MV5274 (Green) 22p VAT INC. P &P 20p 

Catalogue now ready 
15p inc. post 

Data and Applications 
AUDIO. OPTICS 

19, Middleway, Chinnor, Oxon. Tel. 0844 52683 

500 COMPONENTS. Resistors, capad 
tors, diodes, transistors, pots, coils, etc 
Identified, formed leads, fall -out, and 
surplus. Good value at £1.60. All indu 
sive (U.K. postal rates only). CWO 
please to L. Penseney, PW Bankhead 
Farm, South Queensferry, West 
Lothian. 

NEW COMPONENTS BY RETURN. 
BC109C 12p, BC182L lOp BC184L lip, 
BC212L 12p, BC214L 13p, BD529 65p, 
BD530 65p, BDY56 £1.75, BFR39 35p, 
BFR79 35p, 2N5457 45p, 2N5459 45p, 
MPSA12 40p, MC1310P £2.70. Inclusive 
prices. P & P 10p. All components 
brand new and guaranteed. I. G. Bow- 
man (Dept PW). 59 Fowey Avenue, 
Torquay, S. Devon. 
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COMMUNICATIONS RECEIVER mod- 
ules. Small superhet circuit boards 
requiring only controls and tuned cir- cuits. 9 volt. Mosfet mixer, IC IF, BFO, 
Prod. Det. Excellent AM /CW /SSB 
results reported by delighted users. 
From £11.50, SAE details. PR Gol- 
ledge Electronics, Millend, Stone- 
house, Glos. 

COMPONENTS GALORE, pack of 500 
assorted Radio, TV and Electronic 
components, a real bargain at a real- 
istic price. Send only £1.50 c.w.o. This 
applies only to United Kingdom and 
Ireland. Overseas prices by arrange- 
ment. Caledonian Components. PO 
Box 3, Glenrothes, Fife, Scotland. 

Precision Polycarbonate Capacitors 
All High Stability- extremely Low Leakage. 

440V AG RANGE 63V DC RANGE 
Value Diann- Price Value µF t 1 % ±2% 
(µF) lions(mm)each 001µF a 01µF 680 49p 

L D 0.22µF; 0.331.F; 879 50p 
0.1µF 27 12.7 51p 0.47µF 87p 509 0.150 27 12.7 599 0.68µF 74p 580 
0.2251F 33 16 849 1.0µF 82p 829 0250 33 16 670 1.5µF 89p 71p 
0.33µF 33 16 - 759 220 969 75p 
0.4750 33 19 800 3.3µF 21.15 820 
0.6µF 33 19 87p 4.7µF £1.62 £1.18 
0.880 50.8 19 98p 68µF £1.98 £1.38 
10xF 50.8 19 £103 10µF £2.40 £1.95 
1.5µF 50.8 25.4 21.21 15µF 28.22 £2.79 
2.0µF 50.8 25.4 £1.44 22µF 24-28 23.68 
TANTALUM BEAD CAPACITORS -Value available : 
0.1, 0.22, 0.33, 0.47, 0.68, 1.0, 2.2, 2.3, 4.7, 6.8pF at 
15V/25V or 35V; 10.0µF at 16V /20V or 25V; 220µF at 
6V /10V or 16V; 33.0µF at 6V or 10V; 47.0µF at 3V or 6V; 
10000 at SV. ALL at 12p* each; 10 for £140 *, 50 for 
254)04, 100 for £9.00 *. 
TRANSISTORS V I.O.'s 
50107/8/9 Op *13C212/212L 14p 
*BC114 12p 
*BC147/8/9 lOp 
*BC153/154 12p *BF194/5 12p *BC157/8/9 12p 
*BC182/182L lip B9R50/1/2 209 
*BC183/183L lip AF178 80p 
*BC184/184L 12p AF234 385 

*BC213/213L 11p 
*BC214/214L llp 

2N5702/4 lip 
2N3055 50p 
0071/2 1.20 
NE555Timer Blp 
741C Spin DIL 

flop 
ZN414 £115 
SN76013ND£1.50 

POPULAR DIODES -124914 6p. 8 for 45p, 18 for 90p; 
124916 Op. 6 for 45p. 14 for 900; 1844 56. 11 for 50p. 
24 for £1400, 1N4148 Sp, 0 for 87D, 12 for 48p; 1244001 
Sip; 002 tip; 003 Btp; 004 7p; 006 Tap; 008 Sp; 007 8 1p 
LOW PRICE NENER DIODES- 400mW, Tol. ±5% at 
5mA. 3V; 3V3; 306; 4V7; 5V1; 5V6. 6V2; 608; 7V5; 
8V2;911;10V; 11V; 12V; 13V; 13.5V; 15V; 16V; 18V; 
20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 830, 
10 for 850, 50 for £3.12. SPECIAL OFFER: 100 Zeners 
(may be mixed) for £8.00. 
RESISTORS -High stability, low noise carbon film 5 %, 
5W at 40 °C, }W at 70 °C. El2 series only -from 2.212 
to 2.226 52. ALL at 1p* each, 800 for 10 of any one value, 
70p* for 100 of any one value. SPECIAL PACK: 10 of 
each value 2.2 O to 2.2M 4 (730 resistors) £5 °. 
SILICON PLASTIC RECTIFIERS -1.5 amp, wire -ended 
D027, 100 P.I.V. 7p (4 for 28p); 400 P.I.V. 8p (4 for 800). 
BRIDGE RECTIFIERS -2t amp: 200V 40p; 250V 45p: 
600V 550. 
SUBMINIATURE VERTICAL PRESETS -0.1W only: 
All at 5p* each 50; 100 ;'220; 470; 680 ohm; 1K; 2K2; 
4K7; 6K8; 10K; 15K; 22K; 47K; 100K; 250K; 680K; 
1M; 21115; 5M. 
PLEASE ADD 20p POST AND PACKING ON ALL 
ORDERS. EXPORT -ADD COST OF SEA /AIRMAIL. 
Add 8% VAT to all Items except those marked with 

which are 25% 
Send S.A.E. for additional stock lists. 

Wholesale price lists available to bona fide companies. 
MARCO TRADING (Dept. W6), 

The Old School. Edstaston. Nr. Wem, Shropshire. 
Tel: Whixall 464/485 (STD 094 8721 
(Proprs. M ateoat Trading Ltd.) 

METAL BOXES /INSTRUMENT 
CASES. Range of over 100 standard 
sizes with punched holes to your sped - 
fication if required, B.M.S. cut to size. 
Components. Audio equipment, kits 
and complete. 2 x 6,2p stamps for 
lists. Nottingham Audio Services, 13/ 
15, Foxhall Road, Nottingham NG7 
GNA. 

3W INTEGRATED AMPLIFIER 
MA3 * Po = 3W rms Built -in heatsink * T. harm. distortion 0.2% at 21 W. * Fr. response 10Hz - 100 KHz 21 W. * Output into 4, 8 or 16 ohms * 80mm x 80mm * Data sheet * Supply, s /cct, thermal prod. 

ONLY £2.97 (P & P 24p) 

BEGINNER'S RADIO KIT 
Learn five basic trf radios 
Printed circuit construction 
Clear circuit explanations 

ONLY £2.95 (P & P 27p) 

NO EXTRA VAT. MAIL ORDER ONLY 

HOLME ELECTRONICS 
36A Front Street, ARNOLD, Notts. 

For Sale 
DISCOLIGHTS. Best! Cheapest! Re- liable! Bumper catalogue: Aarvak Electronics, 12a(P) Bruce Grove, N17 
6RA, 01 -808 8923. 

MICROPHONES: AKG D202EI, £45.00; 
AKG D190C or E, £20.00; AKG D224, 
£60.00; Sennheiser MD211N. £45.00. AB brand new and boxed. Please add 25% 
for VAT. All other AKG and Senn - heiser mikes, SAE for quote. J. J. Francis (Wood Green), Ltd., Manwood 
House, Matching Green, Harlow, 
Essex. Tel: Matching 476. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single aided 1/16" paper base- 1.5p / /q. Inch. 
Single sided 1/16" glass- epoxy- 2.0p /sq. Inch. 
Any rectangular sizes cut to your requirements. 
Please send cash with order. 
Price Includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

Dedham Road, Ardleigh, Colchester, 
Essex, CO7 70A 
Telephone 0206 230133 

PRACTICAL WIRELESS 1966 -1974. 2 
missing, £5. Buyer collects. Guildford 
73391. 

Wanted 
WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street. Wolverhampton. 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C). 
367 Kensington Street, Bradford 8. 

Yorkshire. 

WANTED LISTS. Prices of Surplus 
components for mail order. Distri- 
bution in Canada. Leishman. 2626 
Bates. Montréal, Québec. 
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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 MANUALS 
Service Sheets for Black and White TV, Radios, Record Players and Tape Recorders 50p. 

Please send large Stamped Addressed Envelope. 

We can supply manuals for most makes of Colour Television Recievers. 

B.R.C. PYE ECKO PHILIPS ITT /KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA etc. 
Please send a Stamped Addressed Envelope for a prompt reply. 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 

MAIL ORDER ONLY 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 50p EACH 

" PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.s please, original 

returned it service sheets not available.) 

PLEASE NOTE 
We operate a "by return of post" service. Any 
claims for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6ßX 

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. 
Mail 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. Telray, 154 
Brook Street, Preston PRI 7HP. 

BELL'S TELEVISION SERVICES for 
service sheets, manuals & books on 
radio /TV etc. Service sheets 50p plus 
SAE. Service sheet catalogue 25p. 
Back issues of magazines from April 
'74 onwards cover price plus 12p post. 
Free booklists on request. SAE with 
enquiries please to B.T.S., 190 Kings 
Road, Harrogate, Yorkshire. Tele- 
phone Harrogate (code 0423) 55885. 

SERVICE SHEETS for Radio, TV, 
Tape Recorders, Stereo, etc., with free 
fault -finding guide, 50p and SAE, 
Hamilton Radio, 47 Bohemia Road, St. 
Leon ards, Sussex. 

Educational 

TAPETALK 
THE CLEVER WAY TO LEARN 

TWO C60 Cassettes entitled 
INTRODUCING ELECTRONICS 

£5.44 plus 55p VAT /P. & P. 

TAPETALK, P.O. Box 99 (PW) 
Milton Keynes MK3 SER 

Tel.: Milton Keynes (0908) 77710 
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Educational 

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 
electronics background essential. 
NEXT SESSION commences on 
September 13th. 

Prospectus from : London 
Electronics College, Depart- 
ment B6, 20 Penywern Road, 
London SW5 9SU. Tel. 01 -373 
8721. 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 BIZ. 

C AND G EXAMS 
Make sure you succeed with an ICS home study 
course for C and G Electrical Installation Work & 
Technicians Radio /TV /Electronics Technicians, 
Telecomms Technicians and Radio Aviateurs. 

COLOUR TV SERVICING, 
Make the most of the current boom) Learn the 
techniques of servicing Colour and Mono TV sets 
through new home study courses, approved by 
leading manufacturers. 

TECHNICAL TRAINING 
Home study courses in Electronics and Electrical 
Engineering, Maintenance, Radio, TV, Audio, 
Computer Engineering and Programming. Also' 
self -build radio kits. Get the qualifications you 
need to succeed. 
Free details from: 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS, 

Dept. 778T, Intertext House, London S W84UJ. 
Or Phone 01.922 9911 (All Hours) 

Ladders 
LADDERS. Varnished. 2512 ft extended, 
£24 05, carriage £I.40. Leaflet, alu- 
minium ladders and loft stairways. 
Tel: Telford 586644. 

Books and Publications 

Technical Books.. 
Radio 0 Electronics 

World's Radio & TV STatiens (international Edit.) £0 -70 
WORLD RADIO TV HANDBOOK 1976 

(Incorporating How to listen to the world) £5 -00 
Boys Book of Crystal Sets £0 -35 
Resistor Selection Handbook £0 -68 
Audio Hi Fi Construction Projects £0 -95 
How to get the best out of your Tape Recorder £1 -70 
Practicaf Electronic Science Projects £0 -85 
Jack Darr 's Service Clinic £1 -60 
Transistor Circuits for Modern Test Equipment £0 -70 
Modern Tape Recording Handbook £0 -85 
1st Book of Transistor Equiv. and Substitutes £0 -50 
Hi Fi, PA & Disco Amplifier Design Handbook E0 -87 
Radio Servicing Problems £0 -75 
Electronic Circuits for the Amat Photographer £0 -70 
52 Projects using IC 741 or Equivs £0 -85 
TV Fault Finding £f -15 
Transis Circuits for Rad. Control's' Models f0 -50 
Practical Stereo & Ooadrophony Handbook £0 -85 
Radio Amateur Operator's Handbook £0 -85 
Coil Design & Construction Manual £0 -60 
Rada TV & Electronics Data Book £0 -70 
79 Electronic Novelty Circuits £0 -85 
The Complete Car Radio Manual f0 -85 
Radio Technicians Bench Manual £3 -40 
Servicin Transistor Radin Receivers £0 -95 
1st Book of Hi Fi Loudspeaker Enclosures £0 -70 
2nd Book of Hi Fi Loudspeaker Enclosures E0 -70 
Manual of Electronic Circuits for the Home £0 -60 
Modern Crystal Set Circuits for Beginners £0--45 
Electronic Novelties for the Motorist £0 -60 
2nd Book of Transistor Equiv. & Substitutes £1 --10 
Handbook of Electronic Musical Novelties £0 -60 
Transistorised Novelties for Hi Fi Enthusiast ..... , £0-45 
Fault Location Exercises m Rad. & TV Vol, i £1 -00 
Fault Location Exercises in Rad. & TV Vol. 2 £1 -60 
Colour TV Picture Faults £2 -60 
Practical Transistor Novelty Circuits £O -5O 
Boys Book of Practical Radio & Electronics £0- 70 
Radio Receiver Construction using ICs & Transis £0 -70 
ICs & Transistor Gadgets Construction Handbook £0 -70 
Integrated Circuits Equiv. & Substitutes Handbook £0 -05 
Audio Technicians Bench Manual .. 3 -40 
Radio Antenna Handbook for Lang Dist. Recepto. £0 -90 
Guide to Printed Circuits £3-40 
Diode Characteristics Equa & Substitutes £1 -10 
Electronic Gadgets & Games £0 -90 
PRICES INCL. POST & PACKING ....Send S.A.E for List 

RADIO BOOKSERI/ICE. 
40 Elwll Way, Beckenham BR3 2RZ 

LOGIC. Reliable step -by -step design 
techniques for the non- specialist are 
described in a new Oxford book, 
`Problems and Solutions in Logic 
Design' by D. Zissos (1976). Over 50 
problems with fully worked out solu- 
tions demonstrate the design steps. 
Obtainable from Booksellers £3.50 
paper covers £1.75. 

START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS 

This unique instruction manual shows step by 
step how to rewind motors, working part or toll 
time, without previous experience. Everything 
you need to know easily explained, including 
where to obtain materials, how to get all the work 
you need, etc. A goldmine of information and 
knowledge. 

Only £3.65 plus Hp P &P. 

Magnum Publications Dept PW5 
Brinksway Trading Estate, Brinksway, 
Stockport SKI OBZ. 

Overseas Distributors wanted. 
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Courses 

The Polytechnic 
of North London 
lisommoymiummw 

Department of Physics 
B.Sc (lions) THE 
PHYSICS & 
TECHNOLOGY OF 
ELECTRONICS 
A sandwich course offering 
specialisation in Microwave 
Physics, or Theory and Practice 
of Computers, or Electrical 
Processes in Gases and Associated 
Spectroscopy. 
HNC IN APPLIED 
PHYSICS 
2 -year day -release course with 
special topics in electronics. 
CERTIFICATE OF 
SUPPLEMENTARY 
STUDY 
3 one -term day -release courses 
(Further Electronics, Nuclear 
Radiation and Counting Tech- 
niques, Experimental Atomic 
Spectroscopy). 
Details of these courses from: 
The Head of the Physics Dept. 
(Ref. PWI) THE POLYTECH- 
NIC OF NORTH LONDON, 
Holloway Road, London, N7 
8DB (Tel: 01 -607 6767 Ext. 305). 

Electrical 
STYLI & CARTRIDGES. For the best 
at keenest prices send SAE for free 
illustrated list to Felstead Electronics 
(PW), Longley Lane, Gatley, Ches. 
SK8 4EE. 

Miscellaneous 

PRINTED CIRCUITS 

and HARDWARE 
Readily available supplies of Con- 
structors' hardware, Aluminium 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 

ENAMELLED COPPER WIRE . 
S.W.G. I lb reel I lb 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 

Ail the above prices are inclusive of postage 
and packing in U.K. 

COPPER SUPPLIES 
102 Parrswood Road, Withington, 
Manchester 20 Tel: 061.445 8753 
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MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acid Re- 

chargeable Cells. 
Size L450 -1.4" X 11" 
X 44 ". 3 for £2.15 

inc. P. & P. 
Size GA2 -17" X 1.3" 
X 5 ". 3 for £265 

inc. P. & P. 
Suits Fl -Cord 

GARFIELDS, 295 Rye Lane, London, 
S.E.15 

NICKEL CADMIUM fully sealed re- 
chargeable batteries. Equivalent dry 
cell sizes. Discount. S.A.E. brings full 
details by return. charges available. 
Sandwell Plant Ltd., 1 Denholm Road, 
Sutton Coldfield, West Midlands, B73 
6PP. 021 -354 9764. 

12 VOLT FLUORESCENTS 
MADE BY THORN 
LIGHTING. Ideal for 
Caravan, Boat, Tent, 
Emergency Lighting etc. 
All lamps guaranteed 
for 12 months. 

21 

2 13 watt -- & 8 watt 

f4-90 £4.00 

35% OFF 
RRP 

Ali 
tectio 
lamps 

n D 
havevie 

ce 
Onand /Ofi 

Diffu 
Switch, 

ser. 
Wrong Polarity 

Pro 

C60 CASSETTES 32p All aw tt e Ì 
idn 

C90 CASSETTES 45 Screwed Assembly. 

All prices include VAT. Add Postage 5p in it 
Quantity 

110 Units 5% 
SALOP 
3 WYLE LE COP 

50 Units 7% SHREWSBURY 
100 Units 10% Tel. 53206 

COLCHESTER COMPONENTS SHOP 
Now open Sunday -Thursday 12 -6 p.m. 
J. K. Electronics, 11 Mersea Road 
Colchester 64433. 

BUILD YOUR OWN 
You are Invited to send S.A.E. for lists of our 
very extensive range of high quality amplifier, 
pre -amps, F.M. tuners, Instruments. Radiocontrol 
Ignition units and many other kits. Please state 
requirements. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON N9 

Synthesiser 
ounds 

Supreme 
ff 

by Dewtron (25% VAT 
extra.) 

Famous kits, e.g. waa -waa complete 
kit £4.50; Fuzz kit £6.50 P &P 25p 
under £ 10. Ring Modulator modules 
£11. "Mister Bassman" Bass Pedal 
Units and whole range of synthesiser 
modules, musical novelties, etc. Cata- 
logue 20p from D.E.W. Ltd., 254 
Ringwood Road, Ferndown, Dorset. 

ALUMINIUM SHEET AND BOXES cut 
and folded to your design. Sheet: 22, 
20, 18 S.W.G. 05p /sq inch; 16, 14 
S.W.G. 1p /sq inch. Boxes: 22, 20, 18 
S.W.G. 1p /sq inch; 16 S.W.G. 112P /sq 
inch; 14 S.W.G. 2p /sq inch. Maximum 
length of any side: 2ft. Maximum 
depth of box: 1 ft. Please add 8% VAT. 
P &P 25p per item. SAE for special 
quotes (UK only). Trade enquiries 
welcomed. Simtec Electronics (UK) 
Ltd., Unit 37, Faircharm Trading 
Estate, St. Mary's Mills, Leicester. Tel: 
(0533) 824380. 

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 3in, £1.55; loin x 6in 
x 3in, £220. 12in x Sin x Sin, £2.70; 
14in x Gin x 3in, £295; loin x Sin x 3in, 
£2.75; 12in x 8in x Sin, £3.20; 14in x 8in 
x 3in, £360; 12in x loin x 3in, £3.60; 
8in x 4in x 4in, £1.80; 10in x 6in x 4in, 
£270; 12in x bin x 4in, £2.85; 14in x 
bin x 4in, £3.25; 12in x 8in x 4in, £3.60; 
14in x Bin x 4in, £3.80; 7in x 7in x Sin, 
£2.65; 8in x loin x bin, £3.60; 12in x 8in 
x 7in, £4.00; 14in x 8in x 7in, £4.80; 
12in x loin x 7in, £4.25. 12in x 12in x 
7in, £4.40. 14in x 10in x 7in, £5.00; 12in 
x loin x 8in, £5.00; 14in x 10in x 8in, £530; 14in x 12in x 7in, £5.20; 12in x 
12in x 8in, £550; 14in x 12in x 8in, 
£5.80. Plus 72p carriage and 8% VAT. 
16in x 8in x 8in, £7.60; 16in x loin x 
8in, £840; l8in x 8in x 8in, £9S0; 181n 
x loin x 8in, £10.30. 1914in x 8in x 8in, 
£11.50; 1914in x 10in x 8in, £1230. 
Plus carriage £1.25 plus 8% VAT. Over 
400 models to choose from. Prompt 
despatch. Free literature (stamp would 
be appreciated), Bazelli, Dept. No. 25, 
St. Wilfrid's, Foundry Lane, Halton; 
Lancaster LA2 6LT. 

RECORD 
from TV 
Make SOUND 

RECORDINGS 
from a TV 
set using 
this 
ADAPTOR 
with your 
cassette recorder, 
or use it with your 
Hi -Fi or headphones. Completely Safe, 
Fully isolated. Leads, connectors and full 
instructions included. £6 inc. post and VAT 
or write for leaflet. 

CROWBOROUGH ELECTRONICS 
(PW) Eridge Road, Crowborough, 

Sussex 

GLASS FIBRE P.C.B.s. Send 1:1 master 
and 7p per square inch tinned or 9p 
per square inch drilled and tinned 
PLUS 30p per board. Send for quota- 
tion on double sided boards. Discount 
for quantity. PROTO DESIGN, 4 High 
cliffe Way, Wickford, Essex SS11 8LA. 

LOOKING FOR BARGAINS 
Light Dimmer 500W module with knob . £1.99* 
LM380 2W Audio Amplifier 14 pin DIL 79p 
LM555CN Timer 8 pin OIL 42p* 
723 Voltage Regulator 2 -37 Volt 44p* 
CA3089E FM IF system 16 pin DIL £1.89 
CA3090AQ Stereo Decoder 16 pin OIL £4.22 
Please add 121% VAT ('8 %) and 15p postage 
or send SAE for catalogue to:- 

FRASER- MANNING LTD. 
26 HERVEY STREET, IPSWICH, SUFFOLK 

1LB PACKS of assorted copper 
animates for 60p plus p/p 30p. Cash 
with order to Crossley & Bradley, 248 Slater Lane, Leyland, Lancs. 

ÉLMlg. 
° DO-IT-YOURSELF" 

HI-FI STEREO 
SPEAKER KITS 

The best vatuearound! 
Send for details 

HEIME AUDIO 
PRODUCTS LTD. >` 

Dept. P W. 

SOMMERBRIDGE 
HARROGATE YORKS 

Tel. Darley279(Std Code 0423-72) 
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TEXAN AMPLIFIER PARTS 
Pack 1 Res, 80p, Packs 2 -3 Caps, £3.50, Pack 5 
Switches £1.50. Pack 6 Pots, £1.50. Pack 7 
Semi Conductors, £8.25, P.C. Board £3.00. 
Front Panel £250, Chassis £3.00, Case £3.50, 
p.p. extra 25p except chassis 50p and case £1.00. 
Tax extra 25 %. Send S.A.E. for details of this 
and other amplifiers from 1 watt -100 watt. 

TELERADIO ELECTRONICS 
325, FORE STREET, LONDON, N.9. 

01 -807 -3719 

BUILD ; TREASURE TRACER 

MK I11 Metal Locator 
*Varicap tuning 

Britain's best selling metal 
locator kit; 4,000 sold 
Weighs only 22oz. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addressed 
envelope for leaflet 

Kit 
Coen ;£12.50 Built & tested £1750 
Post 85p +£1'00 VAT 8% Post 85p +£1.40 VAT 8% 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD, 

LONDON, E18 2AN (Mail order only) 

LOW -COST I.C. MOUNTING for any 
size DIL package. 100 Soldercon 
sockets 60p. 7 and 8 hole plastic 
supports 5p /pair. Quantity rates. SAE 
details and sample. Trial pack 600. 
(P & P 100 /order)- P.K.G. Electronics, 
Oak Lodge, Tansley, Derbyshire DE4 
SFE. 

THE SCIENTIFIC WIRE CO 
Copper - Nickel Chrome - Eureka - Manganin 

Wires. 
Enamelled - Silk - Cotton - Tinned Coverings. 

No minimum charges or gpantities. 
Trade and Export enquiries welcome. 

S.A.E. Brings List. 
P.O. BOX 30, LONDON, E4 9BW 

TRANSMIT ! 
* Unique TRANSMITTER/RE- 

CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
E7.95 for yours now! * Psychedelic MINI- STROBE Kit. 
Take a pocket -sized lightning storm 
to Discos & parties. 'Brain-freeze' 
'em with van -speed stop- motion 
flashes. Includes super case too. 
Send E3.50 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Moil order U.K. only) 

Or for more details, send 20p for lists 

RADIO. Learn from the beginning. 16 
vintage circuit diagrams, receivers and 
transmitters with notes. £1. Allister 
58 Wavell Road, Maidenhead, Berks, 
SL6 5AD. 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD S10, 3BD. 
BEC. CABINETS (illus'd) 

METAL CASES 
DRY TRANSFER LETTERING 

Send 15p for leaflets (Refundable) 
Trade enquiries invited 
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VAT INCLUSIVE PRICES RCA, TEXAS, MOTOROLA, 
Add Sip P & P -No other extras MULLARD, etc. 

TTLs by TEXAS 
7400 13p 7484 103p 
74H00 20p 7485 130p 
7401 15p 7486 32p 
7402 15p 7489 291p 
7403 , 17p 7490 36p 
7404 17p 7491 81p 
74H04 22p 7492 48p 
7405 17p 7493 . 43p 
7406 41p 7494 SI p 
7407 39p 7495 70p 
7408 17p 7496 84p 
7409 22p 7497 291p 
7410 15p 74100 116p 
74H10 20p 74107 32p 
7411 24p 74118 90p 
7412 25p 74121 32p 
7413 34p 74122 52p 
7414 65p 74123 73p 
7416 32p 74126 75p 
7417 32p 74132 75p 
7420 t5p 74136 81p 
7421 43p 74141 70p 
7422 19p 74145 75p 
7423 36p 74148 173p 
7425 33p 74150 135p 
7427 40p 74151 77p 
7428 39p 74153 92p 
7430 15p 74154 164p 
7432 28p 74155 82p 
7437 28p 74156 82p 
7440 15p 74160 107p 
7441 70p 74161 107p 
7442 64p 74162 107p 
7443 116p 74163 107p 
7444 116p 74164 130p 
7445. 81p 74166 136p 
7446 75p 74174 131p 
7447 75p 74175 92p 
7448 75p 74176 131p 
7450 16p 74177 108p 
7451 17p 74180 108p 
7453 17p 74181 322p 
7454 18p 74182 89p 
7460 16p 74185 146p 
7470 29p 74190 155p 
7472 27p 74191 156P 
7473 320 74192 1300 
7474 32p 74193 130p 
7475 40p 74194 116p 
7476 32p 74195 83p 
7480 54p 74196 99p 
7481 103p 74197 1080 
7482 75p 74198 214p 
7483 85p 74199 197p 
C -MOS ICs 
4000 19p 4030 59p 
4001 19p 4042 150p 
4002 19p 4043 218p 
4007 190 4046 150p 
4009 67P 4047 168p 
4011 19p 4049 68p 
4012 190 4054 210p 
4013 55p 4055 2100 
4016 54p 4056 145p 4017 123p 4060 250p 
4018 247p 4069 -4017 4020 270p 

4071 29p 4022 180P 
4072 29p 4023 19P 
4081 19p 4024 125p 4082 29p 4025 190 

4026 2000 4510 142p 
4027 81P 4511 200p 
4028 152p 4518 1080 
4029 189p 4528 130p 
MULLARD MODULE 
LP1186 VARICAP 
FM TUNER ß10p 
LOW PROFILE DIL 
SOCKETS BY TEXAS 
8 pin 13p, 14 pin lap, 
16 pin 15p, 24 pin 50p 
INSULATORS: Mica + 2 
Bushes-for TO3 or TO66 5p 
VOLTAGE 
REGULATORS 
FIXED -Plastic 3 Terminals 
1 Amp Positive 
5V 7805 150p 

12V 7812 150p 
15V 7815 150p 
18V 7818 150p 
24V 7824 150p 
1 Amp Negative 
5V 7905 215p 

12V 7912 215p 
15V 7915 215p 
18V 7918 215p 
24V 7924 215p 
LM309K (T03) 5V 1 amp 150p 
DUAL VOLTAGE 
REGULATOR 
1468 A 15V 100 mA 

16 pin DIL 324p 
Adjustable by resistors 
from A 8V min to A 20V max 
VARIABLE VOLTAGE 
REGULATOR 
723 2V to 37V 150 mA 

14 Pin DIL 45p 

ORDER 
ONLY -= PROMPT 
DESPATCH 

TRA N. 
SISTORS 

18p 
13p 
13p 
12p 
12p 
14p 
14p 
46p 
39p 
39p 
18p 
18p 
18p 
18p 
35p 
43p 
10p 
10p 
11p 
9p 

10p 
11p 
13p 
13p 
15p 
12p 
11p 
13p 
20p 
17p 
20p 
12p 
12p 

AC126 
AC127 
AC128 
A C176 
AC187 
AC188 
AD149 
AD161 
AD162 
AF114 
AF115 
AF116 
AF117 
A F139 
A F239 
BC107 
BC1088 
BC109C 
BC147 
BC148 
BC149 
BC157 
BC158 
BCt 59 
BC169C 
BC171 
BC172 
BC173 
BC177 
BC178 
BC179 
BC182 
BC783 

BC184 
BC187 
BC212 
BC213 
BC2i4 
BC337 
BC478 
BCY70 
BCY71 
BD123 
BD124 
BD131 
BD132 
BD135 
BD136 
130139 
130140 
BF115 
BF167 
BF170 
BF173 
BF177 
BF178 
BF179 
BF180 
BF181 
BF82 
BF184 
BF185 
BF194 
BF795 
BF196 
BF197 
BF200 
BF257 
BF258 

14p 
32p 
14p 
12p 
17p 
24p 
32p 
20p 
24p 

108p 
70p 
39p 
43p 
54p 
55p 
79p 
87p 
24p 
25p 
25p 
27p 
28p 
300 
35p 
35p 
35p 
35p 
24p 
24p 
13p 
11p 
17p 
19p 
40p 
34p 
39p 

BFR39 37p 
BFR40 37p 
BFR79 37p 
BFR80 37p 
BFR88 37p 
BFX30 32p 
BFX84 28p 
BFX85 27p 
BFX86 28p 
BFX87 22p 
BFX88 26p 
BFY50 17p 
BFY51 16p. 
BFY52 17p 
BRY39 39p 
BSX19 18p 
BSX20 18p 
BU105 175p 
BU10S 3120 
MJE340 49p 
MJ2955 81p 
MJE2955 107p 
MJE3055 70p 
MPSA06 37p 
MPSA12 62p 
MPSUO6 78p 
MPSU56 98p 
OC28 70p 
0C35 70p 
0C41 19p 
0C42 19p 
0C45 19p 
OC71 25p 
TIP29A 50p 
TIP29C 62p 
TIP30A 60p 

OP. AMPS 
301A Ext. Comp. 8 pin D L 
536T FET Op. Amp TO 99 
709 Ext. Comp. 8/14 pin DIL 
710 Diff. Comp. 14 pin DIL 
741 Int. Comp. 8/14 pin DIL 
747 Dual 741 14 pin DIL 
748 Ext. Comp. 8 pin DIL 
776 Prog. Op. Amp TO 99 
1458 Dual Op. Amp. 8 pin DIL 
3130 CMOS /Bipolar Mosfet 
3900 Quad. Op. Amp. 14 pin DIL 

40p 
300p 
30p 
45p 
25p 
76p 
40p 

153p 

1Ó8p 
600 

LINEAR I.Cs. 
CA 3028A Ditf. Cascade Amp. To 99 112p 
CA 3046 5 Transistor Array 14 pin DIL 55p 
CA 3048 Quad. Low Noise Amp. 

16 pin DIL 250p 
CA 3053 Dif. Cascade Amp. TO5 /DIL 45p 
CA 3089E FM IF System 16 pin DIL 250p 
CA 3090AQ FM Stereo Decoder QIL 500p 
ICL8038BC VCO Function Generator 

16 pin OIL 600p 
ICL8038CC VCO Function Generator 

16 pin DIL 300p 
LM 380N 2W Audio Amplifier 

14 pin DIL 115p 
LM 381N Stereo Pre Amp 14 pin OIL 200p 
MC1310 FM Stereo Decoder 14 pin DIL220p 
MC1496 Bal. Mod / Demod 14 DIL 108p 
MFC4000B 1W Audio Amplifier PCB 75p 
MFC6040 Electronic Attenuator PCB 130p 
NE555V Timer 8 pin DIL 40p 
NE556 Dual 55514 pin DIL 108p 
NE561B PLL with AM Demod 

16 pin DIL 350p 
NE562B . PLL with VCO 16 pin OIL 350p 
NE565 PLL 14 pin OIL 200p 
NE566V PLL Function Gen 8 pin DIL 165p 
NE567V PLL Tone Decoder 8 pin DIL 200p 
2567 Dual 567 16 pin DIL 400p 
SN72733 Video Amplifier 14 pin DIL 150p 
SN76013N Audio Pwr Amp with int HS 175p 
SN76023N Audio Pwr Amp with int HS 175p 
TAA661B FM IF Amp Lim /Detector QIL 150p 
TBA641B Audio Amp QIL 300P 
TBA800 5W Audio Amp QIL 112p 
TBA810 7W Audio Amp QIL 1250 
TBA820 2W Audio Amp QIL 100p 
TDA2020 20W Audio Amp QIL 405p 
XR2240 Prog Timer /Counter16 pin DIL400p 
ZN414 TRF Radio Receiver TO18 140p 
Basic data sheet on above ICs at 10p each+ 

S.A.E. 

OPTO- ELECTRONICS 
PHOTO- LEDs 
TRANSISTORS TI1.209 Red 15p 
OCP70 33p TIL211 Green 32p 
OCP71 120p TIL32 Infrared 81 p 
2N5777 43p 
LDRs 0 2" 
ORP12 60p Red 17p 
ORP60 75p Green 29p 
ORP61 75p Yellow 32p 
SEVEN SEGMENT DISPLAYS 
3015F Minitron 0.3" 130p 
DL704 Com. Cathode 0.3" 160p 
DL707 Com. Anode 0.3" 160p 
DL747 Com. Anode 0.6" 250p 
OPTO- ISOLATORS 
Phototransistor TIL112 (IL 12) 6 Pin DIL 151p 
Photodariington ILCA55 6 Pin DIL 270p 
DRIVERS 
75491 Quad Segment Driver 14 Pin Dil 76p 
75492 Hex Digit Driver 14 Pin DIL 97p 

Govt., Colleges, 
;etc. orders;. 
accepted 

TIP30C 72p 40594 81p 
TIP31 A 56p 40595 92p 
TIP31C 68p FETs. 
TIP32A 63p BF244 45p 
TIP32C 85p MPF102 37p 
TIP33A 97p MPF103 37p 
TIP33C 120p MPF104 37p 
TIP34A 124p MPF105 37p 
TIP34C 160p 2N3819 27p 
TIP35A 243p 2143820 SOp 
TIP35C 290p 213823 54p 
TIP36A 297p 2N5457 32p. 
TIP36C 360p '2N5458 32p 
TIP41A 70p 2115459 32p 
TIP42A 76p 3N128 81p 
Ti P2955 76p 3N140 , 92p 
ZTX108 11p 3N141 81p 
ZTX300 16p 40603 63p 
ZTX500 19p 40673 54p 
ZTX504 60p UJTS 

697 14p TIS43 34p 
698 32p 202160 86p 

.706 13p 2N2646 38p 
708 19p 2N4871 37p 
918 43p PUJT 
930 19p 2N6027 60p 
1131 19p DIODES 
1132 19p SIGNAI. 
1304 23p OA47 9p 
1305 23p OA70 10p 
1306 30p 0A81 10p 
1307 30p 0A85 11p 
1613 22p OA90 7p 
1711 22p OA91 9p 
1893 32p OA95 9p 
2219 22p 0A200 Sp 
2220 19p OA202 10p 
2221 22p 1N914 4p 
2222 22p 1N916 11p 
2369 15p 1N4148 4p 
2484 32p 'RECTIFIER 
2904 22p BY100 31p 
2905 22p BY126 15p 
2906 22p BY127 - 15p 
2926RB 9p 1N4001 6p 
29260G11p 1N4002 Op 
3053 19p 1N4004 7p 
3054 43p 1N4005 7p 
3055 54p 1N4007 8p 
3439 72p ZENER 
3442 151p 2.7 to 33V 
3702 14p 400mW 11p 
3703 .. 14p IW 22p 
3704 14p TUNNEL 
3705 ' 14p AEY11 75p 
3706 92p VARICAP 
3708 11p B8105 33p 
3709 11p NOISE 
3707 14p Z5J 140p 
3773 240p BRIDGE 
3866 90p RECTIFIERS 
3904 22p lA 50V 25p 
3905 22p 1A 100V 27p 

2 3906 22p 1A 400V 28p 
4058 19p W04 28p 
4060 19p 2A 60V 40p 
4123 22p 2A 100V 48p 
4124 22p 2A 400V 56p 
4125 22p 4A 100V 7Sp 
4126 22p 6A 50V 65p 
4289 24p 6A 100V 70p 
4371 142p TRIACS 
4348 173p Amp Volts 
4401 34p 3 400 130p 
4403 34p 6 400 162p 
5089 34p 6 500 19492 
5401 62p 10 400 200p 
360 43p 10 500 270p 
361 41p 40430 108p 
362 43p 40486 108p 
410 59p 40669 105p 
409 59p DIAC 
411 243p BR700 27p 

SCR THYRISTORS 
lA 50V TO5 
to 100V TO5 
1A 400V TO5 
3A 100V STUD 
3A 400V STUD 
7A 400V TO5 + HS 
7A 400V TO5 + HS 
8A 50V Plastic 
12A 400V Plastic 
16A 100V Plastic 
16A 400V Plastic 
16A 600V Plastic 
BT106 150p 2N3525 
C106D 59p 2N4444 
MCR101 27p 2N5064 

43p 
45p 
50p 
53p 
Sip 
87p 
97p 

142p 
173p 
173p 
195p 
238p 

97p 
200p 

41p 

RHYTHM GENERATOR 
Semiconductor Kit for current 
"PW "::. Project. Includes all 
i.Cs., Trs.,- Diodes and DIL` 
sockets £1400 inc. VAT and 

P 6 P. 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel. 01- 204.4333 
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WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

ALL DEVICES BRAND NEW AND FULLY GUARANTEED. ORDERS 
DESPATCHED BY RETURN, OF POST. TERMS OF BUSINESS: CASH/ 
CHEQUEIP.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p* TO ALL 
ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE AT COST, 
AIR /SURFACE. (SEND 25p FOR OUR CATALOGUE). 

VA T Applicable to U.K. Customers only. All prices are exclusive of AT VAT. Please add 8% to devices marked* To the rest add 121 %. 

Callers welcome to our retail shop at 33, Cardiff Road, behind Watford Foot- 
ball Ground. Monday to Saturday. Ample Free Car Parking space available. 
POLYESTER CAPACITORS: Axial lead type. (Values are in at). 
400V: 0001, 00015, 0.0022, 0.0033 5p; 0.0068, 0.01, 0.012, 0.015, 0.018, 0.022 6p; 
0.033, 0039, 0047, 0.068 Sp; 0.1, 0.15, 0.22, 10p; 0.33, 0.47, 18p; 0.68 24p. 
160V: 0.15 4p; 0.22 5p; 0.33 6p; 0.47 10p; 0.6815p; 1.0 18p; 1.5 20p; 2.2 24p; 4.7 28p 
DUBILIER: 1000V: 0.01, 14p; 0022, 15p; 0.047, 16p; 0.1, 19p; 0.47 43p. 

POLYESTER RADIAL LEAD (Values in uf). 250V: FEED THROUGH 
0.01, 0.015, 0.022, 0.027 5p; 0.033, 0.047, 0.068, 0.1 6p; 0.15 7p; CAPACITORS 
0.22, 0.33 9p; 0.47 1Op; 0.6814p; 1.0 19p; 1-5 24p; 2.2 28p. 1000pF /350V 812 

ELECTRJLYTIC CAPACITORS: Axial lead type (Values are in MF). 
250V: 1000, 40p; 100V: 20, 6p; 83V:0.47,1.0,1.5,2ß,2.5,3.3,4.7 6.8,8,10,15. 
22, 7p; 32, 50, 10p; 100, 12p; 50V: 1.0, Sp; 50 10p; 220, 15p; 470, 28P; 1000, 42p; 
40V: 33, Sp; 2200 40p; 35V: 1000, 38p; 25V: 8,10, 22,40 6p; 80, 100.160 8p; 220, 13p; 
470, 17p; 640, 21p; 1000, 27p; 2200, 34p; 3000, 39p; 4700, 47p; 16V: 10, 40, 125, 
250, 6p; 470, 11p; 1000, 1500, 18p; 4700, 46p; 10V: 4, 100, 8p; 640, 10p; 1000, 149; 
2200, 18p. TAG -END TYPE: 70V: 2500, 98p; 4700, 111p; 50V: 2000, 72p; 
25V: 4700, 40p. 

TANTALUM BEAD CAPACITORS 
35V: 0.1pF, 0.22, 0.33, 0.47, 0.68, 1.0, 
2ßµF, 3.3, 4.7, 6.8. 25V: 1.5, 10 
16V: 10µF, 22. 10V: 1511F, 33. 6V: 47µF. 
3V:1000F. - 

Price: 11p each. 

MYLAR FILM CAPACITORS 
100V: 0.001, 0002, 0005, 0.01µF 
0.015, 0.02, 004, 005, 0.056uF 
01aF, 0.15, 0.2 SOV: 047µF 

4p 
5p. 
6p 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 0.50 to 10,000pF 3p 
0.015uf, 0.022u1, 0.033uf, 0.047uf 4p 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0ß5W Log á 0.5W 
Linear values 
1K0 (LIN. ONLY) Single gang 17p 
5K0-2M11 single gang 17p 
5K11-2M0 single gang D/P switch 37p 
5K0 -2M0 dual gang stereo 50p 
SLIDER POTENTIOMETERS 
0ß5W log and linear values 60mm 
5K0 -500K0 single gang 43p 
10KO -500KO Dual gang 55p 
50K0 Lin 150mm WS 150 £3.00 
PRESET POTENTIOMETERS 
0.1W 500 -2.5M0 Sub Min Vert. only 6p 
0.25W 1000 -3.3M0 Horizontal 7p 
0ß5W 2000 -4.7M0 Vertical - 7p 

JACKSONS VARIABLE CAPS. 
Dielectric Dial Drive 4103 
100 /300pF 86p 6:1/36:1 488p 
500pF 95p 0 -1 -3650F 240p 
DILEMIN 00 2 365pF 240p 
300pF/5000F165p 00208/176 240p 
'D' type 2 speed with slow 
Drive unit corn- motion drv. 280P 
plete with knobs C804 5,10, 15, 
& coupling 322p 20, 25, 50pF 120p 
Drum 54mm 30p 100, 50pF 195p 
6:1 Ball Drive 'L' 3 310pF 372p 
4511/DAF 97p 00- 3x25pF 323p 

RESISTORS -Erie make 
Carbon, Miniature, High Stability, Low Noise 
POWER Tol. RANGE Val. 1-99 900+ 
0-25W 5% 2.20-4.7M E24 1p 0.8p 
0-5W 5% 220 -4-7M E12 1p 0.8p 
1W 5% 2.20-10M E12 3p 2p 
100 off price per value not mixed. 

CERAMIC TRIMMER 
CAPACITORS 
2 -7pF; 4 -15pF; 6 -25pF; 
8-30pF 17p each 
MINIATURE 3 -101F; 
3- 30pF;10 -40pF 15p 

COMPRESSION 
26p 

3-400F 189 
20 -2505F 27p 
100 -500pF 32p 
12500f 45p 

SILVER MICA (pF) 
3.3, 4.7, 6 8, 12, 18, 22, 
33, 50, 75, 82, 85, 100, 
120, 150, 250, 330, 360, 

7p each 
2200pF 11p 

HEAT SINKS* 
TO5/5F Sp 
TO18 /18F tp 
TO66 /TV2 159 
TO3 /TV3 15p 
Insulation Kit 6p 
(Mica & 2 washers) 

DIL SOCKETS* 
Low profile 
8 or 14 pin 13p 
16 pin 14p 
24 pin 30p 
28. pin 58p 

SOLDERCON 
PINS* 
100 pins 60p 

DENCO COILS 
Dual Purpose 'DP' 
Rng. 1 -5 B,Y,R,W 69p 

6-7 B,Y,R 60p 
1 -5 Green 74p 

Transistor Tuning coils 
'T' Type 

Rng. 1 -5 B,Y,R,W 78p 
RFC 5 choke 76p 
IFT 13/14/15/16/17 70p 
IFT18 /465 or 1.6m 80p 
TOC 1 75p 

MW /LW 5FR 94p 

ALUM. BOXES 
with lid* 
27x5 1x1' -" 46p 
4x4x10 46p 
4x20x13" 46p 
4x5)x11" 589 
4x21x2" 46p 
3x2x1" 40p 
6x4x2" 78p 
7x5x2 .1" 84p 
8x6x3" 106p 
10x7x3" 122p 
10x41x3" 110p 
12x5x3" 1209 
1228x3" 180p 

EARPHONES 
Magnetic 
2.5mm plug t5p 
3.5mm plug 159 
Crystal 
3.5mm plug 30p 

SPEAKERS, 
8 n 0-3W 
21 "; 2f "; 3" 
640 0.3W 21" 60p 

1116427x4 "5W170p 

RHYTHM GENERATOR 

Build this PW (May & June 
'76) Easy build Low cost 
Rhythm Generator. We are 
the sole suppliers of the 
complete Kit including the 
Case, predrilled printed 
front Panel and the three 
Fibre -glass P.C. Boards. 
Prices including VAT 
Complete Kit £37.94 

(p. & p. and insur. £1.00) 
Ready Built £47.95 + £1.00 
Semiconductor Unit £12.95 
Set of three boards £6.50 
M252AA £8.25 
Send SAE for complete list. 
(Demonstration on at our 
retail shop) - 

SLOPING FRONT 
ALUM BOX* 
WEt £1.75 
PANEL METER 500uA 
T235 £2.85 
DALO ETCH RESIST 
PEN -I- SPARE TIP *74p 
COPPER CLAD SRBP 
LAMINATE* 
Single Sided 87x9)" 48p 

FERRIC CHLORIDE* 
1íb Bag* 65p+ 30p (p á p) 

VEROBOARD* Pitch 
0.1 0.15 

(copper clad) 
0.15 
(plain) 

2' x 3)" 32p 24p 15p 
2a x 5" 35p 35p 20p 
3z z 3f" 35p 35p - 
31 x 5" 40p 41p 29p 
2 x 17" 105p 73p 60p 

1459 115p 75p 
lOSP - 110p 

Pkt of 36 pins 22p 
Spot face cutter 52p 
Pin Insertion tool 72p 

TRANSISTORS 

AC125* 28 
AC126* 14 
AC127* 14. 
AC128* 14 
AC141* 24 
AC142* 25 
AC176* 14 
AC187* 14 
AC188* 15 
ACY17 35 
ACY18 28 
ACY19 25 
ACY20 24 
ACY21 29 
ACY22 16 
ACY39 78 
AD140* 48 
AD149* 48 
AD161* 35 
AD162* 35 
Mtch.pr.*80 
AF114 18 
AF115" 18 
AF116* 18 
AF117* 18 
AF121* 33 
AF124* 30 
AF125* 30 
AF126* 30 
AF127* 30 
AF139* 33 
AF178 49 
AF179 59 
AF180 55 
AF181* 48 
AF185 60 
AF186 - 48 
AF239* 34 
ASY26 31 
ASY29 40 
ASY50 17 
BC107* 9 
BC108* 9 
BC108B* 12 
BC108C" 12 

8C1096* 12 
BC109C* 12 
B C117 20 
BC147 7 

BC148 pi 
BC149 9 
BC154 20 
BC157 10 
BC158 12 
BC159 13 
BC167 12 
BC168 12 
BC169C 12 
ßC170 11 
BC171 11 
BC172 11 
BC177" 16 
BC178* 16 
BC179* 20 
BC182 11 
BC182L 12 
BC183 10 
BC183L 11 
BC184 11 
BC184L 12 
13C186 22 
BC187* 28 
BC212 12 
BC212L 13 
BC213 11 
BC213L 13 
BC214 14 
BC214L 16 
BC441* 30 
BC461* 40 
BC462* 30 
BCY42 28 
BCY43 28 
BCY58 18 
BCY59 18 
BCY70 18 
BCY71* 18 
BCY72* 18 
BD115* 52 
B0121* 115 
130123" 95 
130124* 75 
130131* 40 
BD132* 40 
Mich. .* 
BD135* 55 
BD136* 50 
BD137* 45 
BD738* 45 

130139* 45 
BD140 60 
130145* 55 
BDY60 75 
BDY61 65 
BF115" 22 
BF177 26 
BF178" 28 
BF179" 33 
13F180 33 
BF181 33 
BF184 32 
BF185 30 
BF194 10 
BF195 10 
BF196 14 
BF197 15 
BF224A 12 
BF244 17 
BF256* 32 
BF257" 32 
13F258* 35 
BF595 18 
BFR39 30 
BFR40 30 
BFR79 30 
BFR80 30 
BFX85* 25 
BFX86" 24 
BFX88 22 
BFY50" 15 
BFY51* 15 
BFY52* 15 
BSX20* 20 
BSY95A 14 
MJ491 160 
MJE370* 68 
MJE371* 80 
MJE520 65 
MJE2955*95 
MJE3055*65 
MPF102 30 
MPF103 30 
MPF104 30 
MPF105 30 
MPSA06 30 
MPSA56 30 
MPSA70 32 
0C23* 144 
0C25* 48 
0C26" 48 
0C28* 58 

0C29" 58 
0C35* 54 
0C36* 58 
0C41 18 
0C42 18 
0C44 . 18 
0C45 18 
0070 17 
0071 17 
0074 28 
0076 37 
0081 18 
0081D 24 
0082 16 
0083 28 
0C139 94 
00740 100 
0C141 157 
0C170 30 
0C171 32 
0C201* 80 
0C202" 90 
TIC44* 30 
TIP29 -43 
TIP29A 45 
T1P29C 68 
TIP30 52 
TIP30A 54 
TIP306 64 
TIP30C 76 
T1P31" 54 
TIP31A 58 
TIP31B* 70 
TIP31C* 84 
TIP32" 64 
T1P32A* 68 
T1P32B* 80 
TIP32C* 99 
TIP33* 95 
TIP33B*112 
T1P33C*130 
TIP34" 110 
T1P34A*115 
TIP3413167 
T1P35* 259 
TIP36A*370 
T1P41A* 50 
TIP41B* 73 
TIP42A* 78 
T1P4213* 79 
T1P2955* 65 
TIP3055* 60 

TIS43 25 
TIS44 18 
ZTX107 12 
ZTX108 12 
ZTX109 13 
ZTX300 14 
ZTX301 14 
ZTX302 18 
ZTX303 15 
ZTX304 24 
ZTX311 10 
ZTX341 19 
ZTX500 16 
ZTX501 13 
ZTX502 18 
ZTX503 14 
ZTX504 47 
ZTX531 28 
ZTX550 18 
2N697* 13 
2N698* 30 
2N706* 12 
2N708* 15 
211918* 40 
211920* 51 
2N930" 18 
2N1131 18 
2N1132 18 
2N1301* 20 
2N1302" 17 
2N1303* 20 
2N1304* 24 
2N1305* 28 
2N1306* 28 
2N1307" 28 
2N1308* 35 
2N1893* 30 
2N1990" 48 
2N2160* 55 
2N2217" 23 
2N2218A 20 
2N2219A*22 
2N2220A*18 
2N2221A*21 
2/42222* 20 
2N2303* 30 
2N2369* 14 
2N2483* 30 
2N2484" 30 
2142646 38 
2N2904" 20 
2N2904A*24 

2N2006* 1 

2N2907* 2 
2N2907A*2 
2N2026G 1 

2N29260 
2N2926R 
2N2926Y 
2N3011 1 

2N3053* 1 

2N3054" 4 
2N3055" 4 
2N3614* 9 
2N3615* 9 

2N3702 1 

2N3703 1 

2N3704 1 

2N3705 1 

2N3706 1 

2N3707 1 

2N3708. 
2N3709 
2N3710 1 

2N3711 1 

2N3771" 140 
2N3772" 175 
2N3773" 225 
2N3819 20 
2N3820 40 
2N3823 50 
2N3824 89 
2N3866* 69 
2N3903 15 
2N3904 15 
2N3905 17 
2N3906 17 
2N4037 34 
2N4058 15 
2N4061 13 
2N4062 14 
2N4871 34 
2N4922 52 
2145457 30 
2N5458 30 
2145459 30 
2146027* 45 
3N140* 95 
321141* 95 
40361* 40 
40362* 40 
40430 85 
40603* 58 
40673* 55 

CMOS* 
4000AE i6p 
4001AE 16p 
4002AE 16p 
4006AE 77p 
4007AE 16p 
4009AE 6Sp 
4010AE 44p 
4011AE 16p 
4012AE 16p 
4013AE 44p 
4015AE 81p 
4016AE 44p 
4017AE 71p 
4018AE 71p 
4019AE 44p 
4020AE 90p 
4021AE 81p 
4022AE 78p 
4023AE t6p 
4024AE 64p 
4025AE 17p 
4026AE138p 

4028AE 74p 
4029AE 94p 
4030AE 45p 
4033AE111 p 
4034AE134p 
4040AE 88p 
4042AE 67p 
4043AE 81p 
4044AE 75p 
4045AE111p 
4046AE109p 
4047AE 74p 
4049AE 44p 
4050AE 44p 
4055AE706p 
4056AE106p 
4069AE i6p 
4070AE 16p 
4510AE124p 
4511AE791p 
4518P.E100p 
4520AE 99p 

LINEAR IC'S 
709C 14 pin 2 p 
710 43p 
741C 
747C 7 

20p 
p 

748C 28p 
AY-1-0212 550p 
AY-1-5051 120p 
AY-5-1224* 349p 
AY-1-67216 175p 
AY-5-3500* 610p 
CA3011 Up 
CA3018 72p 
CA3020 145p 
CA3028 90p 
CA3046 59p 
CA3048 210p 
CA3075 150p 
CA3081 150p 
CA3089E 150p 
CA3090AQ 250p 
CA3123E 140p 
ICL8038CC*270p 

LM300H 170p 
LM301 AM 38p 
LM380 90p 
LM381 160p 
LM3900 65p 
MC7303L 148p 
MC1304P 3609 
MC1310P 180p 
MC1312PQ 150p 
MC1458P 70p 
MC1710CG 55p 
MFC4000B 48p 
MFC6040* 86p 
MK50253* 550p 
NE555* 45p 
NE556DB* 99p 
NE561* 325p 
NE562B* 270p 
NE565A* 200p 
NE566* 150p 
NE567V* 200p 
SL403D 176p 
SL414A 176p 

SN72702 80p 
SN76033 150p 
SN76115 200p 
TAA5508 36p 
TAA621A 203p 
TAA661A 180p 
TAD100 130p 
TBA540Q 265p 
TBA641B 225p 
TBA800 80p 
TBA810S 95p 
TBA920Q 350p 
TDA2020 300p 
TCA270SQ 399p 
ZN414 99p 
REGULATORS* 
723C DIL/TOS 45p - 
5V 1A(T03) 140p 
12V 1A(T03) 140p 
18V 1A(T03) 185p 
MVR5(TO3) 160p 
MVR12(T03) 158P 
TBA625B 95p 

TTL 74* Less 10% for 25 + mxd 
DIGITAL ICs 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7412 
7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 

13p 
13p 
14p 
15p 
18p 
18p 
389 
38p 
15p 
15 
13p 
20p 
35p 
60p 
35p 
35p 
15p 
27p 
22p 
27p 
27p 
27p 
38p 
15p 
25p 
36p 
27p 
27p 
15p 
65p 
65p 

120p 
105p 
88p 

105p 
80p 
70p 
15p 
15p 
15p 
15p 
15p 
30p 
26p 

7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
74100 
74104 
74105 
74107 
74109 
74110 
74111 
74116 
74118 
74119 
74120 
74121 

74122 
74123 
74125 
74126 
74128 
74132 
74141 
74142 
74143 
74144 
74145 
74147 

sap 
32p 
32p 
32p 
44p 
99p 
75p 
83p 
90p 

125p 
35p 

2759 
40p 
80p 
48p 
39p 
80p 
83p 
72p 

135p 
40p 
40p 
33p 
54p 
43p 
63p 

170p 
100p 
160P 

93p 
30p 
45p 
63p 
54p 
54p 
70p 
70p 
63p 

266p 
274P 
274p 

88p 
233p 

74150 
74151 
74153 
74154 
74155 
74156 
74157 
74159 
74160 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74178 
74179 
74180 

170p 
143p 

69p 
70p 

150p 
70p 
70p 
80p 

101P 
101p 
101p 
101p 
132p 
1329 
140p 
315p 
215p 
540p 
153p 
118p 

92p 
103p 
101p 
142p 
1429 
1069 
301p 

83p 
160p 
169p 

DIODES 
AEY11 
BA100 
BY126 
BY127 
0A5 
OA9 
OA10 
OA47 
OA70 
OA79 
OA81 
OA85 
OA90 
0A91 
0A95 
0A200 
OA202 
PL4001 
PL4004 
PL4006 
N914 
N4001/2 
144003 
N4004/5 
N4006/7 
N4148 
N5401 

70p 
10p 
12p 
12p 
39p 
9p 

40p 
8p 
Op 

10p 
8p 

10p 
6p 
6p 
8p 
9p 
6p 
6p 
Op 

12p 
4p 
5p 
6p 
6p 
7p 
59 

BRIDGE SCR's" - 

RECTIFIERS Thyristors 
(plastic case) 1Ä50V 
1A50V 20p 1A100V 
1A100V 24p 1A200V 
1A200V 26p 1A400V 
1 A400V 27p 1A600V 
1A600V 29p 3A50V 
2A50V 30p 3A100V 
2A100V 38p 
2A200V 44p 
2A400V 48p 
2A600V 54p 
4A100V 53p 
4A400V 60p 
4A800V 90p 
6A100V 64p 
6A400V* 80p I TIC44 29p 
BY122 54p 2N4444 191p 
BY164 54p 
ZENERS 
Rng:3.3V -33V 
400mW 9p. 
13W 17p 

42p 
47p 
52p 
70p 
38p 
43p 

3A200V 55p 
3A400V 74p 
3A600V 99p 
5A400V 90p 
7A400V 125p 
C106D SOp 

MCR101 29p 

VARICAPS 
MVAMI 270p 
MVAM2 105p 

13p SMOKE* 
N5406 19p DETECTOR DIAC* 

74181 N5408 25p TGS209 200p ST2 209 
74182 OPTO ELECTRONICS* 
74184 DL704.3" Re Cmn Cath 75p 74185 LEDS + Clip 

DL707 3" Red Cmn And. 75p 
74180 9509 TIL209 Red 149 DL727.5" Red Cmn Anod. 
74188 4949 0.2" Red 1ßp. lßop 
74190 1609 

Yellow, Green, DL728 5" Red 180p 
74191 1609 DL747 63" Red Cmn Anod. 
74192 í25P Amber 2íp 1509 
74193 1.259 OCP 70 4Op XAN354 3" Grn Cmn Cath 
74194 1259 1409 
74195 709p OCP 71 85p XAN652 -6" Grn Cmn Anod 
74196 103P ORP 12 SOp 1709 
74197 103p 

ORP 61 50p 
MAN 3610 1709 

74198 210p MAN 3640 170p 
74199 210p 2N 5777 36p MINITRON 3015F 110p 

TRIACS" 
3A400V 100p 
6A400V 120p 
6A500V 150p 
10A500V 165p 
15A400V 240p 
40430 99p 
40669 95p 
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WATFORD ELECTRONICS 

CHOKE 
Miniature 
100mH 8Op 

FOOT 
SWITCH 
+Pedal 
£2.80 

KNOBS* fits .1" shaft 
with grub screw, except 
K2 (push fit) á K8 (for 
sliders). 
K1 Black or White pointer type 9p 
K2 Slim silvered aluminium 10p 
K4 Black serrated. Metal top with 

line indicator 33mm diam. 20p 
K4A As above but 25mm diam. 16p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm diam. 22p 
K6 PK2 as K5, pointer on skirt 22p 
K7 Black, knurled, tapered. Metal 

top & skirt. Calib. 0-10, 30mm 22p 
K8 Black or silvered for slider pot Bp 

Connectors* 
Snap on PP3 6p 
Snap on PPP 9p Screened 

chrome 
2.5mm 10p 
3.5mm 14p 
Std. MONO 19p 
Std. STEREO 32p 

(Continued from other side) 

JACK PLUGS 

Plastic 
body 

8p 
10p 
139 
18p 

SOCKETS 

Open 
metal 

8p 
Sp 

13p 
15p 

Moulded 
with 
break 

contacts 
17p 
22p 

DIN 
2 pin Loudspeaker 
3, 4, 5 (180° & 240°) 

Plugs Socke s 

12p 8p 

CO-AXIAL (TV) 10p SP 

PHONO 
assorted colours 
Metal screened 

7p 
12p 

5p (Single) 
7p (Double) 

10p (Triple) 

BANANA 4mm 6p 
p 

7p 
2mm 7 7p 

LAMP HOLDERS AND LAMPS* 
LES HOLDER Dome shaped, Red, 
Blue, Green, "ellow, White Up 
LES BULBS 6v and 12v 7p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 50p 
MES BULBS 3.5V 6V 12V 7p 
NEONS Mains, Sealed with Resistor. 
Sq. Top, Red or Gm. Round Top Red 21p 
Neon with leads, 95V AC (No resistor) 9p 

PANEL METERS* Full scale 
59x 46 x 35mm req. 11" hole 

0-50µA 0 -100mA 50µA -0-50µA 
0 -100uA 0 -500mA 100µA -0 -100µA 
0 -500uÁ 0-1 Amp 500µA -0 -500µA 
0-1mA 0-50V DC £3.05 each 
0-5mA 0-300V DC EDGEWISE 
0-10mA "S" 89 x 32 x 70mm 
0-50mA "VU" 0-1mA, 0 -500uÁ 
Price £2.85 each. Price £4.14 
108 x 82.5 x 38mm req. 60mm panel hole 
0 -50µA; 0- 100µA; 0 -500µA £3.45 

TRANSFORMERS (Mains Prim. 220 -240V) 
6 -0-6V 100mA 90p 9 -0 -9V 2A* 220p+ 
9 -0-9V 100mA 90p 30- 24- 20- 15 -12 -0 
12 -0-12V 100mA 909 2A* multi tappings* 
15 -0 -15V 100mA 195p £3.45+ 
0 -12 0 -12V 150mA 1609 Prim. 120/240V, Sec 
0 -6 0-6V 280mA 1709 20V @ 2.5A & 12V 
0 -12 0 -12V 500mA @ }A* 195p+ 

2379+ ITT Pulse Transfor- 
24 -O-24V 500mA160p+ mer Miniature 1 :1 
9 -0 -9V IA* 198p+ 110p 
12 -0-12V 1A° 185p+ LT44 Mini. Driver, 
15 -0-15V 1A* 198p+ Pri. 20K, Sec. 1K 
18 -0-18V 1A* 230p+ 549 
30- 24- 2045 -12-0 1A* LT700 Min. 0/P Pri. 
Multi tappings 285p+ 1.2K, Sec. 3.21754p 
6.0.6V 1.5A* 180p+ MOT Min. 0/P Pri. 

1.2K, Sec. 8 S2 42p 
(Please add 48p p&p charge to all prices 
marked +, above our normal postal charge.) 

SWITCHES* 
TOGGLE: 2A, 250V 
SPST 219 
DPDT 27p 
SUB -MIN TOGGLE 
SP changeover 45P 
SPST on /off 40p 
DPDT 6 tag 64p 
DPDT Centre off 80p 

SLIDE 250V: 

1A DP C/O 12p 

PUSH BUTTON 
Spring loaded 
SPST on /off 59p 
SPDT C /over 659 

SWITCHES* PUSH BUTTON: 
Miniature Non Locking 
Push to Make 15p 
Push to Break 25p 
ROCKER (white): 10A 250V 
SP changeover centre off 25p 
ROCKER: (black) on /off 10A 250V 20p 
ROCKER: Illuminated (white) 
lights when on. 3A 240V 46p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
2 -12 way, 29ß -6W, 3p/2 -4W, 4P/2 -3W 28p 
ROTARY: Mains 250V AC, 4 Amp 27 

TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
ICS can provide the technical knowledge that is so essential 
to your success, knowledge that will enable you to take advant- 
age of the many opportunities open to the trained person. You 
study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee 
coaching until you are successful. 

City & Guilds Certificates; 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 
Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contractin 

POST OR PHONE TODAY FOR FREE BOOKLET. 
To: International Correspondence 

IN 1 11.11 Schools P 
ni . Dept. No. 7771, Intertext House, LONDON 
IN 

El SW8 4UJ or telephone 622 9911 
MO 
NM 

ollSubject of interest ..............._................................_............................................,.....................- isl 
III RI 
IN III III PI 
IM Ili u IIII 

WI 

:iiiimmummusmunnuummuunen® 

I NDEX TO ADVERTISERS 
Alben Engineering , ... ... ... 
Ambit International ......... 
A.S.P. Ltd. 
Astro Electronics ... ... ... 
Audio- Optics ... ... ... ,., 
A.H. Supplies ... "' "' 
Bamber, B. 
Barclay Electronics ... ... ... 
Barrie Electronics ... ... ... 
Bell's Television Services ... ... 
Bentley Acoustic Corp. Ltd. ... ... 
B.H. Component Factors Ltd. ... ... 
Bi -Pak Ltd. ... ... ... 106, 
Bi- Pre -Pak Ltd. ... ... ... Ill, 
Birkett, J .... ... ... ... ... 
Boffin Projects 
British Institute of Engineering Tech- 

nology ... ... ... 106, 
British National Radio & Electronics 

School ... ... 163, 172, 
J. Bull (Electrical) Ltd, ... ... ... 
Bush & Meissner ... ... ... 
Butterworths ... ... ... ... 
Bywood Electronics ... ... ... 

C.D.I. Ltd. ... ...' ... 184 
Caranna, C. ... ... 187 
C. J. L. Ltd. ... ... ... ... 176 
Cleveland Supplies ... ... 
Colomor (Electronics) Ltd. ... ... 776 
Copper Supplies ... ... ... 
Cox Radio (Sussex) Ltd. ... ... 
Crescent Radio Ltd. ... 
Crofton Electronics ... ... ... 
Crowborough Electronics ... ... 

D.E.W. Ltd. ... ... 188 
Doram Electronics ... ... ... 131 
Dziubas, M. ... ... ... ... 159 

Electronic Design Associates ... ... 
Electronic Mail Order Ltd. ... ... 

176 
136 
132 
116 
186 
I10 

78 
17 
12 
87 . 

04 
68 
07 
80 
18 

89 

59 

81 
71 
82 
32 
80 

178 
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186 
114 
182 
188 
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Electro -Tech Components ... 
Electro -Time 

Electrovaiue Ltd.... ... ... 
Elliott Blunt Audio ' ... ... 
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G.T. Technical Information Service 
Garfields 
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Heathkit ... ... 
Helme Audio 
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I.L.P. Electronics Ltd. 
Intertext I.C.S. ... 

Kensington Supplies ... ... 
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Magnum Publications ... ... 
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iq2 

Head Office and Warehouse Z & I 44A WESTBOURNE GROVE 

LONDON WZ 5SF 

Tel: 727 5641/2/3 Please 

Retail Shop 
85 TOTTENHAM COURT ROAD AERO SERVICES LTD LONDON WI 

Tel: 580 8403 
send all correspondence and Mail- Orders to Head Office Open all day Saturday 

Instrument 
nickel 
PRICE 

t;t 

t r ' 

is powered 
cadmium batteries. 

£10.85" 

MULTIMETERS 
AC /DC 
MULTIMETER 
TYPE U4324 

33 ranges covering 
D.C. current 
60uA to 3A; 
AC current 
30011A --3A; 
DC voltage: 0.6- 
1200V 
AC voltage: 3- 
900V 
Resistance: 
5000 -500k0 
Level: -10 to 
+12db 
Sensitivity: 

i 

vity: 
ity: DC. 20,000 

o.p. A.C. 4,000 

by re- chargeable 

-MADE IN USSR 
AC /DC 
MULTIMETER 
TYPE U4315 

42 ranges 
covering: 

D.C. current 
a . 50µA -25A; A.C. 

, current: 500íA- 
2.5A; AC /DC 
voltage: 1- 1000V; 
Resistance 300e- 
5001d1; Capacity up 

to0.5µF Transmissionievel:- 15to +2db; 
Sensitivity: 20kíá /V DC, 2k5ì /V AC. 
PRICE £11.25 

LINEAR I.C. AMPLIFIERS 
TAA263-3 stage low level amplifier. 
Bandwidth DC to 600kHz. Supply voltage 
6 -8V. Output power 10mW 1500 load. 
Typical gain 77dB. TO72 case. £0.65 
TAA293 -Med. freq. amplifier up to 
600kHz. Supply voltage 6V. Output 
power 10mW into 150áa. Typical gain 
89dB. T074 case. £0.65 
TAA320 -MOST stage followed by a 
bi - polar transistor. Gate - to - source 
voltage 9 -14V. Drain current 1µA. 
Power dissipation 200mW. TO18 case. 

£0.60 

HIGH GAIN DARLINGTON PAIRS 
Plastic 3 -lead case encapsulated DAR- 
LINGTON pair. Typical current gain 
30,000. Max. collector voltage VcBO 40V. 
Max. collector current 400mA. Iceo = 
10nA. BC516 -PNP £0.80. BC517 -NPN 

£0.80 

TRANSISTORS FOR T.Y. 
APPLICATIONS 
R2008B 0.95 BÚ133 1.55 
R20108 1.65 BU208 2.00 
BÚ126 1.55 

Full description of the above, as well as other instruments, is available in our illustrated 126 -page catalogue, which also includes 
price list of comprehensive range of transmitting and receiving valves, semiconductors and passive components. Please send 20p 
for your copy. 

HANDLING AND POSTAGE CHARGES. When ordering through our Mail Order Service please add £100 for each instrument 
and 20p in £ for other items (subject to a minimum charge of 20p). 

VALUE ADDED TAX: Prices are exclusive of VAT. Items marked with asterisk are at present rated at 8% and others at 25 %. 
This percentage must be added to the total value of the order including handling charges. 

4-STATION INTERCOM - 
-- r -- 

if id 
%1 -solve 

217-25 
tton problems with this 

-Station Transistor Intercom system (1 master and 
Subs), in robust plastic cabinets for desk or wall 
ousting. Call/talk/listen from Master to Subs and 
nbs to Master. Ideally suitable for Business, Sur - 
ery, Schools, Hospitals and Office. Operates 
n one 9V battery. On /off switch. Volume control 

mplete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 76p. 

AINS INTERCOM NEW MODEL 
o batteries -no wires. Just plug in the mains 

or instant two -way, loud and clear communication. 
n off switch and volume control. Price 98124 
er pair P. & P. 75p. 

NEW ! AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

Y 

12.95 
= VAT ßi 04 

Latest transistorised Telephone Amplifier with 
detached plug -in speaker. Placing the receiver on 
to the cradle activates a switch for immediate 
two -way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 
in office, shop, workshop. Perfect for "conference" 
calls: leaves the user's hands free to make notes, 
consult files. No Long waiting, saves time with 
long -distance calla On /Off switch, volume. Direct 
tape recording model at 513.95 + VAT 51.13 
P. & P. 70p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES (PW(1) 
169 KENSINGTON SIGH STREET, LONDON, W8 

N T E-R-L-O-C-K-1-N-G 
I PLASTIC STORAGE DRAWERS 

_ l> . // 
,ll; !a Ir 

; ,;,1 i Iiii 
1 ,a.25 i '11'1111 ' 01,iPj 

I.J 
DISCOUNT 

PRES 
Newest, neatest 
system ever 
devised for storing small 
parts and components: 
resistors, capacitors, diodes, transistors, 
etc. Rigid plastic units interlock together 
in vertical and horizontal combinations. 
Transparent plastic drawers have label slots. 
ID and 2D have space dividers. Build up any 
size cabinet for wall, bench or table top. 

AS SUPPLIED TO POST OFFICE, 
INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins x 2 *ins x 
2 }ins). £2.40 DOZEN. 
DOUBLE UNITS (20) (Sins x 4 4ins x 
2 }ins). £420 DOZEN. 
TREBLE (3D) £4.20 for 8. 
DOUBLE TREBLE 2 drawers, in one 
outer case (6D2), ES90 for 8. 
EXTRA LARGE -SIZE (601) £5.40 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, less 5 %. 
Orders over £60, less 7 * %. 
PACKING /POSTAGE /CARRIAGE: Add 75p 
to all orders under L10. Orders £ 10 and over, 
please add 10% carriage. 
QUOTATIONS FOR LARGER QUANTITIES 
Please add 8% V,A.T. to total remittance 

FLAIRLINE SUPPLIES 
(Dept PW5) 

124 Cricklewood Broadway, London NW2 
Tel. 01-450 4844 

AVAILABLE NOW 

REPRINT OF P 

TELE TENNIS 

SERIES 

July November 74 

Send 75p+10p (post 
packing) to:- 

Editor (PW Teie-Tennis), 
Fleetway House, 
Fairr;ngdon Street, 
London, EC4A 4AD 

Published on approximately the 7th of each month by 11°C Magasines Limited, Fleetway House, Farringdon Street London EC4A 4AD. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Goteh (Asia) Ltd.; South Africa -- Central News Agency Ltd. Fescue:a, WIRELESS is sold subleet 
to the following conditions, namely that it shall not, without the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at 
more than the recommended selling prism shown on the cover, excluding Eire where the sailing price is sub;ect to V.A.T., and that it shall not be lent, resold, hired out or otherwise disposed 
of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or ae part of any publication or advertising, literary or pictorial matter whatsoever. 
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RADIO EXCHANGE LTD. REDUCTIONS 
[LOWING VAT 

CALL 
TB 

J 0 
Ay Completely Solderless Electro I F+S 

KConstruction Kit. Build these projects withou 
soldering iron or solder NEW EDU-KIT MA 

Total Building Costs W 91 00 INC. VAT 

P & P+Ins. 65p. (Overseas Seamail P & P £3.50) 

* 4 Transistor Earpiece 
Radio 

* Signal Tracer 
* Signal Injector 
* Transistor Tester 

NPN -PNÍ 
* 4 Transistor Push Pull 

Amplifier 
* 5 Transistor Push Pull 

Amplifier 

* 7 Transistor Loud- 
speaker Radio 
MW /LW 

* 5 Transistor Short 
Wave Radio 

* Electronic Metronome 

* Electronic Noise 
Generator 

* Batteryless Crystal 
Radio 

* One Transistor Radio 
* 2 Transistor Regenera- 

tive Radio 
* 3 Transistor Regenera- 

tive Radio 
* Audible Continuity 

Tester 
* Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 
* 31in Loudspeakers * Earpiece * Mica Baseboard * 3 12 -way connectors 
* 2 Volume controls * 2 Slider Switches * 1 Tuning Condenser * 3 Knobs 
* Ready Wound MW /LW /SW Coils * Ferrite Rod * 6f yards of wire 
* 1 Yard of sleeving, etc. Complete kit of parts including construction plans. 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit and 
receive the Aircraft Band by 
placing it by the side of a 
radio tuned to Medium Wave 
or the Long Wave Band and 
operating as shown in the 
instructions supplied free with 
all parts. Uses a retractable 
chrome plated telescopic 
aerial, Gain Control, V.H.F. 
Tuning Capacitor, Transistor, 
etc. 
All Parts including Case and 

£3.95 Plana. 
P & P and Ins. 40p. 

INC. VAT 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable wavebands. 
M.W., L.W., and Trawler Total Build - 
Band, 7 stages, 5 transistors and ing Costs 
2 diodes, supersensitive ferrite rod 3 

{1 
L`0 

aerial, attractive black and gold case. éi sl 
Size 5f" x 1f" x 31." approx. INC. VAT 
All Parts including Case and Plans. P&P +Ins.50p. 

NEW 
Everyday 
Series 
Build this 
exciting new 
series of designs. 

E.V. 5. 5 Transistors and 2 diodes. 
MW/LW. Powered by 45 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Size 9" 5'," x 2f" approx. All parts including 
Case and Plans. 

30 VAT 
Total Building costs £ ̀4 f V 

INC. Ip 
& P -{- Ins. 50p 

E.V. 6. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW /LW coverage. Push Pull 
output. 
All parts including case and plans. 

Total Building costs £4 95 INC. p + Ins. 55p 

E.V. 7. Case and looks as above, 7 Transistors and 
3 diodes. Six wavebands, MW /LW, Trawler Band 
SW1, SW2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopio aerial for short waves. 3" 
Loudspeaker. 
All parts including Case and Plans 

Total Buildin g Costs £6 35 INC. VAT 
P & P + Inc. 55p 

ELECTRONIC CONSTRUCTION KITS 
ECK2 Self Contained Multi -Band 

V.H.F. Receiver Kit. 8 Tran- 
sistors and 3 Diodes. Push /Pull 

output. 3" Loudspeaker, Gain Control. Superb 
9 section swivel ratchet and retractable chrome 
plated telescopic aerial, V.H.F. Tuning Capacitor, 

Resistors, Capacitors, Transistors, etc.Will receive 
T.V. Sound, Publie 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 

INC. E7.1 1 5 P & P and Íns. 55p. 

ECK 4 

ROAMER TEN 
MARK 2 
WITH VHF INCLUDING 
AIRCRAFT 
Now with free earpiece and 
switched socket. 10 tran- 
sistors. Latest 5" x 3" 
loudspeaker. 9 tuneable 
wavebands, MW1, MW2, LW, SW1, SW2, SW3, 
trawler band, VHF and local stations, also aircraft 
band. Built in ferrite rod aerial for MW /LW. Chrome 
plated. 6 section telescope aerial, can be angled and 
rotated for peak short wave and VHF listening. Push 
pull output using 600mW transistors. Car aerial socket. 
10 transistors plus 3 diodes. Ganged tuning condenser 
with VHF section. Separate coil for aircraft band. 
Volume on /off. Wave change and tone controls. 
Attractive Case in rich chestnut shade with Gold 
Blocking. Size: 9" x 7" x 4 ". Easy to follow instructions 
and diagrams. 

I N 
Total building costs £10.68 P & 

C. VAT 
P + Ins. 65p 

EDU-KIT 
Build Radios, 
Amplifiers, etc. 
Isom easy stage 
diagrams. 

7 Transistors, 6 tuneable wavebands, MW, 
LW, TrawlerBand, 3 Short Wave Bands. 
Receiver Kit. With 5" x 3" Loudspeaker. 

Push /Pull output stage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 6 section 
chrome- plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors, 
Capacitors, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). fComplete kit of parts including 
construction plane. a-.55 INC. VAT 

Y !V P & P and Ins. 55p. 

EDU -KIT JUNIOR 
Completely Solderless Electronic Construction Kit. Build these 
projects without Soldering Iron or Solder. 

* Crystal Radio Medium 
Wave Coverage - No 
Battery necessary. * One Transistor Radio. * 2 Transistor Regenerative 
Radio. 
3 Transistor Earpiece 
Radio Medium Wave 
Coverage. * 4 Transistor Medium Wave 
Loudspeaker Radio. * Electronic Noise Generator 

* Electronic Metronome. * 4 Transistor Push /Pull 
Amplifier. 

All parts including Loud- 
speaker, Earpiece, MW Ferrite 
Rod Aerial, Capacitors, Re- 
sistors, Transistors, etc. 
Complete kit of parts includ- 
ing construction plane. 

£6.55 P & P+AIns. 55p 

Five units including 
master unit to 
construct. 

Components include: Tuning Condenser: 2 Volume 
Controls: 2 Slider Switches: Fine tone 3" moving coil 
Speaker: Terminal Strip: Ferrite Rod Aerial: Battery 
Clips: 4 Tag Boards: 10 Transistors: 4 Diodes: 
Resistors: Capacitors: Three 0" Knobs. Units once 
constructed are detachable from Master Unit, enabling 
them to be stored for future use. Ideal for Schools, 
Educational Authorities and all those interested in 
radio construction. 
All Parts including LLv 30 INC. VAT 
Case and Plans íWiv P & P +Ins. 551i 

JIFFY TESTER 
Easy to build and operate. 
Fits in the pocket. A quick 
checker for continuity of 
resistors, chokes, diodes, 
transistors, circuit wiring 
(not maim) and loudspeakers. 
Complete with earpiece, jack 
plug and socket resistors, 
capacitors, components. etc. ßi2. 85 Complete kit of parts includ- 
ing construction plans. INC. VAT 

TO RADIO EXCHANGE LTD., 
61A HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367. 

ALL PRICES INCLUDE VAT Reg. No. 788372 

-/r Callers side entrance "Lavelle" Shop. 
* Open 10-1, 2.30 -4.30. Mon -Fri. 9 -12 Sat 

T enclose £ 

for 
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Address 

I 

I 

I 

I 

_J 
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More than just a cataIoguJ= 
8 -60 

Y.A.T. e P/P 

Just add transform 

and switcheer 
s. 

a P 

4 DIGIT.0.51NCH 
= 

BRIGHT L c 
pISPLAV N 

oz) jii / 
FLASHING 

COLD 

gWITCHFORDISPIAV 
tested 

SECONDS INDICATOR This ¡s a fully constructed 
and 

ALARM 
module as illustrated. 

ALA 
FAILURE 

clock 
lied ulth 

P.M. R 

INDICATION 

E Data sheet supplied it ¡s h connect 
an 

SLEEP 

shows how simple batnne or 

INDICATION and your will be. 

BLEEP TIMER audible alarmÁ 
smart case 

SNOOZE 
TIMER Data sheet available 

* AUTOMATIC 

CELL) 

DISPLAY mains 
shortly 

EOS available Please send 
sa.e. 

BRIGHTNESS H ¡t: EB' , 
term 

CdS CELL) SrplelCloc 99. Alarm CL°Ik51. 

*TIME CAN TO WITHIN C1oc co trolfiDor 
radio Kit:b 11 

ACCURATELY when ctalogue. 

LEADING ZERO BLANKING ¡JOTÉ Details 
not'n 

114.4%,P C 
J` \\\/ 

íl l III 

100W 
per done 

STERED 

DI- 
YOU MUST 
SEE OUR PRICES BEFORE YOU BUY (s_.e. 

GRAPHIC EQUALIZER 
A really superior 
high quality stereo 
graphic equaliser 
as described in 
Jan. 1975 isstie 
of ETI. We stock 
all parts (except 
woodwork) 
including all the 
metal work 
drilled and 
printed as required to suit our components and PCB's. 
Complete reprint of article -price 15p. 

NO MORE DOUBTS ABOUT PRICES 
Now our prices are GUARANTEED (changes in VAT excluded) for two month periods. We'll tell you about price changes in advance for 
just 30p a year (refunded on purchases). If you already have our catalogue send us an s.a.e. and we'll send you our latest list of 
GUARANTEED prices. Send us 30p and we'll put you on our mailing list - you'll receive immediately our latest price list then every 
two months from the starting date shown on that list you'll receive details of our prices for the next GUARANTEED period before the 
prices are implemented! - plus details of any new lines, special offers, interesting projects - and coupons to spend on components to 
repay your 30p . ®.i1.I.s1.1..E..1i NOTE: The price list is based on the Order Codes shown in our PW. catalogue so an investment in our super catalogue is an essential I enclose Cheque /P.O. value 
first step. : For copy /copies of your Catalogue 
Call. in et our shop, 284 London Road, Westcliff on -Sea, Essex. 

Name Please address all mail to . 
IEMMAPLIN ELECTRONIC Address 

111 SUPPLIES 
P o.Box 3Rayleìgh P.o. Box 3 Rayleigh Essex SS68LR. MAPLIN ELECTRONIC SUPPLIES Éssax SS6BLR. 

Really good value'for money 
at just 40p. 132 Pages 

The 4600 
SYNTHESISER 

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 ETI International Synthesiser is technically superior 
to most of today's models. Complete construction details 
in out booklet now available price £1.50, or S.A.E. please 
for specification 

ELECTRONIC ORGAN 
Build yourself an exciting Electronic 
Organ. Our. leaflet MES51, price 15p, 
deals with the basic theory of electronic 
organs and describes the construction of 
a simple 49 -note instrument with a single 
keyboard and a limited number of stops. 
Leaflet MES52, price 15p, describes the 
extension of the organ to two keyboards 
each with five voices and the extension 
by an octave of the organ's range. 
Solid -state switching and new footages along with a pedal board 
and a further extension of the organ's range are shown in 
leaflet MES53, priced at 35 
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