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ALL MAIL ORDER BY 
RETURN.C.O.D.SERVICE 

WELCOME 
C. T. E L ECT R O N 

Tel: 01 -994 6275 
I CS 

V.A.T. 
Unless otherwise stated all prices are 
exoluaive of VAT. Please es are 
whether the goods you are ordering 
are 25 %orb %. Carriage orders under 
£5 please add 33p. Order over £10 

st 
our discretion, 

K. only. This to be at 
All mail order and enquiries to 270 Acton Lane, Chiswick, London W4 5DG 

SEMICONDUCTORS 
AAZ12 25p 
AC107 35P 
ÁC725 25p 
AC126 25p 
AC127 25p 
AC128 25p 
AC176 25p 
AC187 27p 
AC188 27p 
ACY17 25p 
ACY18 25p 
ACY19 25p 
ACY20 25p 
ACY21 25p 
AD142 60p 
AD142 45p 
ÁD161 45p 
AD162 45p 
AF114 25p 
AF115 25p 
AF116 25p 
AF117 25p 
AF118 50p 
AF124 30p 
AF239 60p 
BA102 30p 
BA112 50p 
BA114 16p 
BA155 16p 
BA156 15p 
BCt07 13p 
BC106 12p 
BC109 14p 
BC109c 16p 
BC113 13p 
BC114 13p 
BC115 15p 
BC116 15p 
BC117 20p 
BC118 30p 
BC119 Sap 
BC143 25p 
BC147 72p 
BC148 12p 
BC149 12p 
BCl49c 14p 
BC157 14p 
BC158 14p 
BC159 15p 
BC167 14p 
BC168 14p 
BC169 14p 
BC169c 15p 
BC172 13p 
BC182 12p 
BC182L 12p 
8C183 12p 
BC183L 12p 
BC184 12p 
dC184L izp 
BC185 35p 
BC186 27p 
BC212 12p 
60212E 14p 
BC213 12p 
BC213L 12p 
QTY. DISCOUNTS: 

BC214 14p 
60214E 15p 
5C238 15p 
BC239 15p 
BC300 30p 
BC301 30e 
BC302 30p 
BC303 35p 
BCY31 35p 
BCY32 95p 
BCY33 60p 
8CY34 65p 
BCY38 65p 
BCY39 95p 
BCY7O £1 5p 
BCY70 ZOp 
BCY71 ZOp 
BCY72 20p 
BD121 75p 
B0i23 85p 
B0i24 70p 
BOi31 40p 
B0i32 50p 
B0135 50p 
BD136 50p 
613139 75p 
813140 87p 
BD153 80p 
BD156 80p 
BDY17 £1.50 
BDY18 £1.75 
BDY19 £1.90 
BDY20 £1.20 
BF-152 20p 
BF166 30p 
BF178 35p 
13E180 35p 
BF194 16p 
BF195 16p 
BF196 16p 
BF197 16p 
BF200 35p 
BF224 18p 
BF244J 18p 
BF245 45p 
BF259 55p 
8FX29 30p 
BFX34 30p 
BFX85 30p 
BFX86 30p 
BFX86 30p 
BFY10 35p 
BFY44 50p 
BFY50 25p 
BFY51 25p 
BFY52 25p 
BFY53 25p 
BFY90 65p 
BSV68 70p 
BSW63 15p 
BSW68 80p 
BSX19 15p 
BSX20 15p 
BSX21 25p 
BY127 20p 
BY164 65p 

12+ 10 %; 

IS100 15p 
IS103 15P 
MJ340 50e 
MJ481 95p 

'MJ2801 £1.25 
MJ2901 Et 95 
MJE340 50p 
MJE370 75p 
MJE371 90p 
MJE520 65p 
MJ2955 £120 
MJE3055 75p 
MM1613 45p 
MM1712 BOp 
MPF102 45p 
MN5457 
(2145457) 35p 
MPF104 
(2N5458) 359 
MP 05 
(2N5459) 40p 
0A47 10p 
OA70 10p 
0A79 10p 
OA81 10p 
0A90 10p 
OA91 10p 
OA200 10p 
0A202 10p 
0A210 35p 
OA211 35p 
OC16 90p 
OC19 85p 
0C22 55p 
0C26 65p 
OC28 60p 
0C35 60p 
0C36 65p 
0C42 40p 
OC44 25p 
0C45 25p 
0070 15p 
OC71 12p 
OC72 20p 
0075 25p 
0076 25p 
0077 40p 
0081 25p 
OC83 25p 
OC84 25p 
OC139 Sop 
00170 25p 
OCt71 30p 
0C200 60p 
0C201 60p 
0C202 75p 
TIP29A 45p 
TIP30 55p 
TIP31A $7p 
TIP32A 69p 
TIP33A £1.00 
TIP34A £1.40 
TIP35A £3.20 
71P36Á £350 
TIP41A 70p 
TIP42A 85p 

25+ 15 %; 100 +20% 

TIP3OB 60p 
TIP31B 65p 
TIP32B 77p 
TIP336 £1.06 
TIP34B £1.62 
TIP35B £271 
TIP36B £350 
TIP41B 78p 
TIP42B 95p 
TIP29C 68p 
TIP30C 72p 
TIP31C 809 
11P32C £1.00 
TIP33C £120 
TIP34C E1 ß0 
TIP35C £3.00 
TIP38C £30p 
TIP41C 90p 
TIP42C £1.00 
TIS50 40p 
ZTX107 15p 
ZTX300 15p 
ZTX500 16p 
ZTX501 20p 
ZTX504 50p 

"31 20' ZTX550 25p 
IN659 8p 
IN914 8p 
IN916 Op 
IN4001 8p 
IN4002 9p 
IN4003 9p 
1N4004 10p 
IN4005 12p 
IN4006 14p 
IN4007 16p 
1N4148 7p 
2N696 25p 
2N697 25p 
214698 25p 
2N706 12p 
2N706Á 1p 
2N708 155p 
2N929 22p 
2N930 20p 
2N1132 25p 

2N2477 30p 
2N2646 50p 
2142846 £1.50 
2N4904 25p 
2N2905 30p 
2N2906 25p 
2142907 25p 
2N2926 13p 
2N3053 25p 
2N3055 50p 
2N3232 £1.35 
2N3525 £1.10 
2N3553 £1.40 
2N3643 30p 
2N3702 12p 
2N3703 12p P 
2N3704 12p 
2143705 12p 
2N3705 12p 
2N3707 12P 
2N370g 14p 
2N3709 14p 
2143771 £1.50 
2N3772 £1.60 
2N3792 £1.80 
2N3794 30p 
2N3ß19 35p 
2143820 55P 
2N3823 70p 
2N3366 85p 
2N3904 22p 
2N3905 25p 
2N3906 25p 
2N4014 80p 
2N4036 62p 
2N4037 44p 
2N405g 14p 
2N4059 14p 
2N4060 12p 
2N4061 12p 
2N4062 12p 
2N4126 18p 
2N4286 25p 
2N4287 25p 
2N4288 27p 
2N4289 30p 
2N4290 25p 

CRS105 
R.s 

CR51 /10 56p 
CRS1120 60p 
CRS1/40 65p 
CRS1 /60 90p 
CRS3 /10 62p 
CRS3 /20 62p 
CRS3 /40 90p 
CRS7 /400 £100 
CRS16/100 85p 
CRS16 /200 90p 
CRS16 /600 £7.80 
C106B 45p 

70p 
'40889 gOp 
TIC44 35p 
2N4444 £190 
BT10/500A 90P 

TXL2286 8A 400V 
r888Á4 

ß5p 
SC4013 £1 40 
SC4OE £1'65 
SC45D £7.70 
SC45E £2.10 
SC50D £2.42 
SC50E £2.70 
DIAL 25p 

**SPECIAL OFFERS ** 
MINIATURE MAINS TRANSFORMER. 
PEI 240V. SEC. 12V. 100Ma Manuf.: Hinch ley 
Size. 36 o 45 x 40mm. F.C. 53mm. 
Price 1.65p. 100 60p ea. 1,000 50p ea. 10,030 
40p ea. 8% VAT. 
MINIATURE MAINS TRANSFORMER. 
Primary 115/240v Sec. 18v/250 Ma at 80p ea. 
+ VAT A. postage 33p, 8% VAT. 
MULLARD POT CORE TYPE FX2241 at 
60p ea. + 33p p.p. 8% VAT. 
24V D.C. SOLENOID by MAGNETIC 
DEVICES 60p each. 2} long x 1 x pin. + 
8% VAT. 
240V. A.C. SOLENOID. Reversible opera - 
tion; twin coil. Size approx. 21 e 14 x 11in. 
90p. 
30 unmarked OC71 transistors £1.00 
25 Unmarked 250mW Zener diodes, 4.7V, 
5.1V, 6.2V, 7.5V, 9.1V, 10V, Measured and 
tested £1.00 
Please state voltage required. 
SO GE Diode OÁ47 equivalent. £1 -00 
81xF 600V WKG PAPER CAPACITORS, 
ideal for Strobe Constructors £150 each 
+ 8% VAT + 33p post. 
Many other values of PAPER CAPACI- 
TORS in stock. Phone for details. 
JACKSON AIRSPACED CAPACITORS 
to suit 'in. spindle: 

100pF Two Gang at 55p + 25% VAT 
500pF Two Gang at 75p + 25% VAT 

MULLARD TUBULAR CERAMIC UHF 
TRIMMERS (PROFESSIONAL) 
Type 092 0.8 -2.2p 1 

801 0.8 -1.3p Y Price tOp ea. 
991 0.5 -1-3p J 

QUANTITY DISCOUNTS PLEASE TELE- 
PHONE 
1000pF Feedthrough capacitor Sp ea. 
Miniature tubular P.C. trimmers 

3.5 -13pF 
6.30pF 00p ea. 
4p c/o Varley 700(3 relay S0p ea. 

Gold Flashed professional TRANSISTOR 
SOCKETS. To suit small signal TO18, 
etc. 30 for £1.00 + 8% VAT. 
W. WOUND POTS 1 C2- 100Kí at 30p each 
Colvern or Reliance styles + 25% VAT 
VERO EDGE CONNECTOR 24 way 1" 
pitch 30p each + 8% VAT. All the. other 
sizes in stock. 
SIEMENS VARLEY RELAY 4P C/O 
7000 24V 50p each. 
PLESSEY RELAY 2 P C/O 6V operation 
40p each. 
MODERN DISC CERAMICS LI-00 a 
hundred, £600 a thousand + 25% VAT. 
Phone or wrt to for list. I 

ACCESSORIES . 

DIL SOCKETS, 8 pin 14p, 14 pin 14p, 16 pin 

TO66M4pa 
Washers + 2 Bushes (703 or 

LINEAR I.C.s 
LM304Neg Voltage 

Reg. £2.10 
LM309K 5V, 1A. 

Voltage Reg. 
£2.10 

L 7230 2 37Y. 
150mÁ 
Voltage Reg. 

75p 
MFC4000 25omW 

Audio 75p 
TBA800 5 Watt 

Audio 99p 
709C Op Amp 

D.I.L. /TO99 45p 
7410 O- Amp 8/14 

D.I.L./T099 35p 
747C Dual Op 

Amp £1.20 
748C Op Amp 

D.I.L. 75p 
ZN414 Radio I.0 . 

£1.25 
TAD100 Radio I.C. 

inc. Filter £1 .90 
CA3014 £1.55 
CA3018 £1.00 
CA3028 £1.20 
CA3036 £1.00 
CA3046 93p 
CÁ3048 ' £235 
CA3075 £1.90 
0Á3089E £790 
CA3090Q £4.85 
MC1303L £2.20 
MC131OP £2.80 
SN76660 EQ 

TBA120 65p 

£1.60 ea. 

BRIDGE 
RECTIFIERS 

W02 1A 200V 38p 
BY164 1.4A 200V 

M13Á952/2 6A 
100V ggp 

ZENER DIODES 
BZY88 Series 

400mW 
3.3V -33V, 5% 11p 
1.5W range 25p 
10W range 45p 

L.E.D. 

TIL209 3ßP 
HP5082 2ßp 
MA2082R 2gp 

L.D.R. 
ORP12 60p 

2N1302 30p 
2N1303 30p 
2N1304 30p 
2N1305 30p 
2N1306 30p 12N4903 
2N1307 30p 
2N7308 30p 
2N1309 30p 
2N1613 30p 
2N1711 30p 
2N1890 60p 
2N2146 15p 
2N2147 90p 
2N2160 80p 
2N2217 25p 
2N2218 25p 
2N3219 25P 
2N2222 20p 
2N2222A 25p 
2N2306 70p 

2N4291 32p 
2N4302 45p 
2N4444 £1.90 
2N4ß71 35p 

£130 
2N4919 90p 
2N5069 £1.30 
2N5191 96p 
2N5192 £120 
2N5í94 £110 
2N5195 £1.40 
2N5245 45p 
2N5296 55p 
2N5298 50p 
2N5457 35p 
2N5458 35p 
2N5459 40p 
2145485 SSp 
2N5490 .55p 
2N5555 65p 
2145777 40p 

NE555 Timer 80p 
TO3 VOLTAGE REGULATORS 
L005 5V 650mA 
L036 12V 600mA 
L037 15V 450mA 

VEROBOARD 

2 x3 721 215 i p p 5 

3f x 3.1 35p 35p 
3 1. o5 40p 41p 

17 x 2# £1.05 79p 
17x35 Eí43 £ 1-12 
17 x 5 £1.84 
PIN INS. TOOL 72p 72p 
SP.F. CUTTER 52p 52p 
100 PINS SS 30p 30p 
100 PINS DS 30p 30p 
500 PINS SS £1 .55 EI.55 
500 PINS DS £1.55 £1.55 

Tr stocks available) r1I, p 
L (full StOCI(S nVâllable) SN7450 £175 S147483 £1 °00 

SN7484 90p 
SN7486 45p 
SN7490 75p 
SN7491AN 

£1.00 
SN7492 75p 
SN7493 75p 
SN7494 80p 
SN7495 80p 
SN7496 £1.00 
SN7497 £2.25 

BNC PLUGS at 35p each 
UHF (N) PLUGS at 50p each. 
U.H.F. V.S.W.R. probes ex U.H.F. 
transmitters £5 each + 8% VAT 
All the above arenewin original packets, 
Please add 8% VAT P L P 30p. 

SN7400 18p SN7411 23p 
SN7401 18p SN7412 22p 
SN7402 20p SN7413 40p 
dN7403 20p 

I 

SN7416 30p 
SN7404 20p SN7417 30p 
SN7405 20p SN7420 20p 
SN7406 30p SN7422 38p 
SN7407 30p I SN7423 38p 
SN7408 20p SN7425 38p 
SN7409 40p I SN7427 42p 
SN7410 18p I SN742g 50p 

SN7430 20p 
SN7432 42p 
SN7433 70p 
SN7437 50p 
SN7438 50p 
SN7440 20p 
SN7441AN75p 
SN7442 75p 
SN7443 £1.00 
SN7445 £1.70 
SN7446 £2.00 

SN7451. 20p 
SN4753 20p 
SN7454 20p 
SN7460 20p 
SN7470 30p 
SN7472 30p 
SN7473 40p 
SN7474 40p 
SN7475 55p 
SN7476 45p 
SN7480 80pÍ 

METAL BOXES 
ALUMINIUM BOXES IDEAL FOR VERO- 
BOARD WITH BASE E. P.K. SCREWS 
AB7 21" Long 51," Wide 11" High 55p 
ABB 4" 4" 1 #" 55p 
AB9 4" 25" 1 #" SSp 

Aß10 4" 5 =," t #" SSp 

AB71 4" 2#" 2" 65p 
AB12 3" 2" 1" Sop 

ÁB13 6" 90p 
ÁB14 7" S" " 90p 2 } 
Aß15 8" 6" 3" £116 
AB16 10" 7" 3" Et -32 
Aß17 10" 4#" 3" L1.10 
AB18 12" 5" 3" £1.32 
AB19 12" 8" 3" £1.80 
ALUMINIUM BOXES WITH SLOPING 
TOP PANEL -IDEAL FOR PRE -AMPS, 
ETC., USING SLIDER CONTROLS 
AB20 8" Long 9" Wide3f " High at back £220 

2" High at front 6" Slope to front 
With P.K. Screws 

ÁB21 As above but 10" long £2.28 
AB22 As above but -12" long £2.60 

POTENTIOMETERS 
Linear or Log Single Double 
Rotary Pots 17p 45p 
Rotary Switched 25p - 

* * SPECIAL OFFERS * * 
MULTICORE CABLE. 20 way 14 /0076 +Screen at 70p KOKUSAI MECHANICAL FILTER. 455 Kc /S, 6 Kc/S 

per yard }postage by weight. overall. Ideal for A.M.£5 each INC VAT. Postage 33p each. 

MULTICORE CABLE. 25 -way, individually screened, 
14/0076. £1.00 per yard +V.A.T. Postage by weight. TRANSFORMER 240V A.C. Primary 1185- 0 -1185V at 
3 CORE PVC INSULATED MAINS CABLE. GREY 360Ma Secondary £12 +8% VAT +£150 postage. 
ML6650, 30710.2mm. Price 100m- £4.50.1,000m -£35. 10,000m- 
£330. OMRON OCTAL RELAY 240V A.C. 3P c/o 75p each+ 
METAL OXIDE RESISTORS TR4 /5/6 in stock. All g% VAT. 
values. 1 -off price 3p each. Discount on quantity. 

10 TURN TRIMPOTS by Bourns, Mec, Painton, etc. All SLEEVING 2000 pieces approx, size '' - "x 2mm, Price £1.00 
values in stock. 50p each. Discount on quantity. +33p P &P +VAT 8% 

We are open from 9.30 a.m. -6.00 p.m. Monday- Saturday. 
We have the largest retail selection of components available. Phone or write if you are in difficulties obtaining 
a particular component. 
C.O.D. service welcome. All mail order by return. Official orders welcome to Government establishments, 
Education Authorities, etc. 01- 994 -6275 
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WIRELESS 

R MA 

EDITOR 
Lionel E. Howes, G 

ASSISTANT EDITOR 
Eric Dowdeswell, 

ART EDITOR Peter 

TECHNICAL EDITOR 
Sam Lewis B.Sc. 

VOL. 51 NO. 

ISSUE 824 

OCTOBER 1975 

IiAzINE FOR TOE DOtTYvRRSEi.F RADIO AND ELECTRONICS CONSTRUCTOR 

3AYA 

G4AR 

Vletalli 

(Eng.) 

PRODUCTION & NEWS EDITOR 
Colin R. Riches 

TECHNICAL SUB -EDITOR 
B 

TECHNICAL ARTIST 
Alan 

SECRETARIAL Susa 

ADVERTS MANAGER 
01 -634 4293 Roy 

CLASSIFIED ADVERTS 
01 -634 4301 Colin R. 

ill Tull 

Martin 

n King 

Smith 

Brown 

Published by IPC Magazin 
Fleetway House, Farringdon Street, 
London EC4A 4AD. Tel. 01 -634 4444 

,s Ltd., 

Binders (£1.90) and indexes 30p (inc. 
VAT) can be supplied by the Binders =° 

Dept at Carlton House, 66 -68 Great 
Queen Street, London, WC2 5DD. 

BACK NUMBERS 
We regret that we are unable to supply 
back numbers of Practical Wireless, 
Readers are recommended to enquire 
at a public library to see copies. Re- 
quests for specific back numbers of 
Practical Wireless and Television only 
can be published in our CQ Column. 

NEWS & COMMENT 
454 MAKING LIFE EASIER -Editor's 
455 NEWS ... NEWS ... NEWS .. . 

459 HOTLINES on recent developme 
479 NEXT MONTH IN PRACTICAL 
484 CO! CQ! CQ! CQ! CO! 
488 PRODUCTION LINES by Colin R 
501 LETTERS -Readers' views 
502 ON THE AIR - 
502 Broadcast Bands, SW -Derek Be) 
505 Broadcast Bands, MW- Charles 
506 Amateur Bands -Eric Dowdeswel 
506 TELEVISION -the October issue 

comment 

nts by Ginsberg 

WIRELESS 

iches 

M olloy 
I, G4AR 

CONSTRUCTIONAL 
456 ADD -ON 'Q' MULTIPLIER -R. A. Penfold 
460 TELE- TENNIS BALL SPEED CONTROL -R. S. Girdwood 
469 MINIATURE 2m EQUIPMENT -Part 2: Preamplifier - 

W. H. Bond, F.R.C.S., G3XGP 
474 TAKE 20 No. 72- Trafficator Audio Repeater -David 

Andrews 
480 IMPROVE YOUR BUDGET STEREO SYSTEM -Part 1- 

B, Barnard 
485 AIDS TO IMPROVED RECEPTION -Part 1 -C. Heath 
490 VARICAP ABSORPTION WAVEMETER -H. S. Wood, 

T. Eng. (CEI) MITE, GBSX 

OTHER FEATURES 
465 YOUR CONTINENTAL HOLIDAY RECEPTION 
466 TECHNICROSS No. 11- Puzzle 
477 GOING BACK -Equipment of Yesteryear -Co /in Riches 
493 ELECTRONIC WRISTWATCHES -J. B. Dance 
509 IC OF THE MONTH No. 54- Motorola MC14440 CMOS Clock 

SPECIAL EXTRA! -8 -PAGE SUPPLEMENT - 
SIMPLE HOME PROJECTS No. 

COPYRIGHT AND QUERIES 
© IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and 
reproduction or imitation In whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure 
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. 
Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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HUGE DISCOUNTS ON 

LEADING BRAND HI -FI 
Full labour and material LOW DEPOSIT CREDIT TERMS 
guarantees for 12 months Rec. Price RSC Price 
LINEAR 202 Amplifier £45.40 £28.95 
LINEAR 505 Amp 5 + 5w £22.85 £19.95 
AUDIO FIDELITY Model 60 Amp £69.45 £53.95 
WHARFEDALE LINTON Amp £78.85 £57.95 
LEAK 2100 Amplifier £138.60 £107.95 
LEAK 2002 Cassette £161 °46 £125.95 
LEAK 2030 L /Speakers £109.38 Pr f85.95 
LEAK 2060 L /Speakers £96.65 Ea [74.95 
LEAK 2000 Tuner /Amp £223.96 £172.95 
ROTEI RX152 Tun /Amp £109.39 £79.95 
ROTEL RX202 Tun /Amp £ 124.42 £89.95 
ROTEL RX402 Tun /Amp £ 169.93 £120.95 
ROTEL RT224 Tuner £72.50 £51.95 
ROTEL RT324 Tuner £92.50 £66.95 
WHARFEDALE Denton I L /Spkr £39.10 Pr £26.95 
WHARFEDALE Denton 2XP L /Spkr £57.29 Pr £43.95 
WHARFEDALE Linton 3XP L /Spkr £79.69 Pr (59.95 
FANE Ambassador 35 L /Spkr £103.00 Pr £79.95 
FANE MARQUESS 30 L /Spkr £86.75 Pr £57.50 
FANE Model One Spkr Kit £27.75 Pr [21.95 
WHARFEDALE Linton II Kit £33.45 Pr 222.50 
WHARFEDALE WHD2O Cassette £120.00 [89.95 

BASF CASSETTES CARRPFREE 

AKAI TAPE UNITS 
Rec. Price RSC Price 

CS3OD £105.59 £77.50 
CS34D £137.50 299.95 
GXC39D £186.50 £132.95 
GXC39 £205.50 £144.95 
GXC75D £258.50 £181.95 
GXC310D £Ií3.00 £79.95 
GXR82D £162.50 £116.95 
4000DS £619.50 £122.95 

TURNTABLES 
GOLDRING GL75 with G800 
As above but with Plinth and 

Cover 
PIONEER PL12D with Plinth 

and Cover 
BSR MP60 with Plinth and 

Cover plus G850 Goldring 
Cartridge 

GARRARD SP25 Mk. 1V with 
Plinth and Cover plus 6850 
Cart. 

PLINTH AND COVER 

£39.95 

£51.95 

£48.50 

£22.95 

£29.95 

for 
Garrard SP25 or 
BSR MP60 

£3.78 
Carr. 50p 

TITAN GROUP /DISCO 
LH CASSETTES SUPER SM CASSETTES 

SPEAKERS Rea Price RSC Price Rec. Price RSC Price 
1 5 10 I S 10 

C60 98p 65p 3.00 4.99 I.08 80p 3.50 6.75 
C90 1.36 90p 3.99 6.99 1.40 1.05 4.75 8.95 
C 120 1.87 1.20 5.50 9.90 194 1.46 6.75 12.95 
Also Shure Cartridges, Basf Tape, Koss H /Phones, etc: 

Prices of above correct at Aug 19 1975 

TI2/35 12" 35w 
T12/60 12" 60w 
T12/100 12" 100w 
TI5/70 15" 70w 
T15/100 15" 100w 
T18/100 18" 100w 

RSC G66 Mkil 6.6 WATT high quality STEREO AMPLIFIER 
Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output 
rating ï.H.F.M. Frequency range 20- 20,000 c.p.s. Bass Control t 12db. 

Treble Control ± 13db, Selector switch for 
Crystal P.U. or Tape /Radio. For speaker 
output impedances of 3 15 ohms. For 
standard 200 -250v. A.C. mains opération. 
Attractive Black and Silver finished metal 
fascia plate and matching control knobs. 
COMPLETE KIT OF PARTS INCLUDING 
FULLY WIRED PRINTED CIRCUI®T and 

COIIPREIIENSIVE WIRING DIAGRAMS A INSTRUCTIONS £I479 Carr 
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p 
as illustrated $1950. 

lien. Price 
£13.00 
£20.00 
£35.00 
£27.00 
£38.50 
£42.50 

R$C Price 
£10.95 
£14.95 
£27.95 
£19.95 
£27.95 
£29.95 

AUDIOTRINE HIGH FIDELITY SPEAKERS 
Heavy construction. Latest high efficiency ceramic 
magnets. Plasticised Cone surround. "D" or "T" 
indicates Tweeter Cone providing extended fre- 
quency range up to 15,000 c.p.s. Impedance 3 or 
8 -15 ohms. PLEASE STATE CHOICE. 

Exceptional performances at low Cost. 
11F808T 8" 10W £195 - HF120D 12" 15W £750. 
HF102D 10" 10W £8 95 1191$8 12" 15W £925 
HF120 12" 15W £8.95 HF1281) 12" 1.519 £915 

AUDIO FIDELITY FRI SPEAKER KIT 
Response 30 Hz -15 KHz. Rating 
15 watts in sealed cabinet. Imp. 
8 -15 ohms. 8" Bass Unit with 
P.V.C. Cone surround for ultra 
low resonance. Pressure Tweeter. 
Printed Circuit. Inductive /Capaci- 
tive Cross -over. Damping Ma- 
terial, Screws. 
Terminal 
Panels. 

al 
£1e3' 64 Can. Free. 

OFFER an 850 Pair 50p 

HI -FI SPEAKER 
ENCLOSURES 
Simulated Teak 
finish. 
Sizes approx. 
Carr. 50p. per 
enc. 
MEO 13 x 9# x 6 #in. 24.50 
JE8 16 x 11 x 9in. 26.95 

Both cut for 8in. speaker. 
5E10 25x 16x9in. £10.25 
Cut for loin. and Tweeter 

SE 12 25 x 16 x 9in. £ 10.25 
Cut for 12in. and Tweeter 
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DISCO. SYSTEM 
40 WATT 

heisting of Twin BSR T /table Console 
th Pre -amp and built -in Power Output. 
p. vol. controls for each T /table. 
phone monitoring facilities. Sep. Bass 
d Treble controls. Mit. Vol. control. 
on Mains Indicator. Plus Pair 12" 

w 
covered 

Sp. matching 
£99.99 zinc cov cabinets. 

carr. £3 
rms: Dep. £15.99 and 18 fortnightly 
ymts. £5.38. (Total £11283) 

NILE DISCO 

ONSOLE 

IC.. JACK, PHONE JACK, MON- 
OR VOL. CONTROL. MONITOR 

ELECTOR DECK (1) Vol. Control, 
ECK (2) Vol. control, Mie. Vol. Control. 
eble Control, Bass Control and ON/ 
FF Switch, Neon Indi- 
tor, BSR T /tables. 

Carr. £3 

rms: Dep. £7.95 and 18 fortnightly 
ymts. £3.33 Total £67.89. 

A 
p' 

T 
01 

£59.95 

OWER (SLAVE) 
MPLIFIER 100 WATT 

Suitable for 
use with 
above or 
other 
DISCO - 
Consoles. 

so for increasing output of lower - 
wered Amplifiers. 

carr. £1 £39.95 
rms: Dep. £5.11 and 8 mthly paymts 
£5.11 (Total £45.99) 

4 
AUDIOTRINE 
Consisting of match 
high quality speake . 
response and extent 
ensure surprisingly ri 
OR SENIOR 15 W 0- HF123 13,00e " 

HI -FI SPEAKER SYSTEMS 

d 12in. 11,000 Gauss 15 Watt 15 ohm 
, cross -over unit and tweeter. Smooth 
ea frequency range £7.955 Carr. 
alistie reproduction. 45p 

SS SPA KERING £ 10' 25 5Óp 

AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER 
A full range 8in. 10 watt unit for excellent sound quality, 
in suitable enclosure. Roll P.V.C. cone surround and 
long throw voice coil to achieve very low fundamental 
resonance of 30 c.p.s. Tweeter cone is fitted to extend 
high note response. Frequency range 25 Hz to 15 KHz. 
Gauss 10,000. Impedance 8 -15 (3. $021 ea. £9.25 pr. 
MODEL 83 8" 15w. with parasitic Tweeter. £799 ea. 

>E 2,50. pe. Response 25 Hz to 15 KHz. Gauss 13,000 Imp 8 -15Sì 

R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS FULLY GUARANTEED I Nd and Interleaved where hem anry. mpr.gna 
Primula. 900 -£50v. 500 ,. 9ueened 

ALL PRICES INCLUDE V.A.T. £219 
- - AUTO (STEP UP /STEP DOWN) TRANSFORMERS 

0.110/120v. 200.230.250v. 50.80w. 22.90 150 
watts. £520, 250 watts £6.37, 500 watts £914 
CHARGER TRANSFORMERS 
0- 9.15-r. 11a. £203, 25e. £228, 3a. £222, 5a. £284, 
6a. £119, 8a. £8.48 
OUTPUT TRANSFORMERS 
Standard Pentode 5000 to 3 ohm, or 7000 ohm to 
3 ohm £1.12, Push Pull 8 watts EL84 to 3 ohm or 
15 ohm £1.68; Push Pull 10 -12 watts 6v. 6 to 3 
ohm or 15 ohm £281; Push Pull 10-12 watts to 
match 6v. 8 to 3, 5, 8 or 15 ohm £272; Push Pull 
EL84 to 3 or 15 ohm 10 -12 watts £8.61; Push 
Pull Ultra Linear for Millard 510 etc. fÁ85;. 

TOP SHROUDED DROP- THROUGH TYPE 
250 -250v. 70mA 6.3v. 2a. 0.5 -6.3v. 2a. 5280 
250- 0 -250e. 100mA 6.3v. 3.5a. £290 
250-0-250v. 100mA 6.3v. 2a. 6.3v. la. £520 
350.O.150v. 80niA 6.3v. 2a. 0- 5.6.3v. 2a. 2310 
250.0.250v. 100mA 6.3v. 4a. 0- 5.6.3v. 3a. £485 
300.0.300v. 100mA 6.3v. 4a. 0.5.6.3v. 3a. £4.55 
100- 0 -300v. 130mA 6.3v. 4a. 0- 5 -6.3v. la 

suitable for Millard 510 Amp. £5.20 
350.0.350v. 100mA 6.3v. 4a. 0.5.6.3v. la £4415 
350- 0 -350v. 150mA 6.3v. 9a. 0.5.6.ßv. 3a. £5.20 
FILAMENT OR TRANSISTOR POWER PACK 
Type: 12v. la. £1.10, 6.3v. 1.5a £1.08, 6.3v. la. 
£1.10 6.3v. la 01.70,6.3v. 6a. 22.60, 12v. 3a. or 24v. 
1.5a. $2 .60 0- 5.18v. 15a. £226, 0- 12- 25.42v. 2a. 

250v. SOmA 6.3v. 2a. £1.75 
250.0 -250v. 60mA 6-3v. 2a. £185 
FULLY SHROUDED UPRIGHT MOUNTING 
250.0.250v. 60mA 6.3v. 2a. 0-5.6.3v. 2a. $2.60 
250- 0 -250v. 100mA 6.3v. 4a. 0- 5- 6.3v.. 3a. £485 
300- 0 -300v. 130mA 6.3v. 4a. C.T. 6.3v. 

la. for Muliard 510 Ampliter $510 
350- 0 -350v. 100mA 6.3v. 4a. 0.5 -6.3v. 3a. £485 
350.0.350v. 150mA 6.3v. 4a. 0- 5 -6.3v. 3a. £520 
425.0.425v. 200mA 6.3v. 4a. C.T. 5v. 3a. £985 
411.0.425v. 200mA 6.3v. 4a. 6.3v. 4a. 5v. 3a. 

£1000 
450.5.455v. 250mA 6.3v. 4a. C.T. 5, la. $10.45 

SELENIUM 
RECTIFIERS 

F. W. (Bridged) 
All 6 /12v. D.C. 
output. Max. A.C. 

input 18v. 
la, 459. 2a, 57p. 
3a, 061, 45. 95. 

55, $1.15. 

L.F. CHOKES 
150mA, 7 -10R, 250 
n £1.28; 100mA, 
10R, 200 n £1.10 
60mA, 1011, 40 
n 419. 
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0 -: IIIIlIIfII'll` 50 WATTY 
1- III SPEAKER 

II101 

VIII - 

IIIIIIIIIIIIIIIIIIIIIIIIIIIII ri. 
URNTABLE 

WITH PRE -AMP. 
and POWER AMPLIFIER 

- Complete with lid 
illilillillilllllillllllllll1111lllllll11111111111111111111 

Units listed below 
TOI DISCO (a) TWIN 

with / TURNTABLE CONSOLE with CONSOLE inteera! IOOW ampüfi¢r 
Incorporating twin B6R ffiP80 type (b) PAIR OF HI -FI HEAD turntables and SonMR or Acos 

PHONES cartridge. with diamond styli. 
(e) MATCHING 'Mii(E' Separate Vol, controls for each 

: {d) PAIR 50 WATT SPEAKERS turntable. Also ffiONITORINá 
Black Rexme covered FACILITIES, plue Treble and 

Cabinets size approx. Bass Controls. Separate input 
for 'mike' with vol. control, 

18" X 18" x ß" 

£169 399 
Black Vynide coveted 

GO 04 (c) & Cabinet with covered 
(d) Carr, £3 00 e i t £0.86 and u 

iStortnightlypymta, 

DyEm n[so £995 Tota£195h49). 
£6.11 (Total £10um Carr. also 

STEREO VERSION 
VERSION 

OF ABOVE 
of Above System Terms DEPOSIT £20 £125.00 Oi DEPOSIT £3485 and and 18 fortnightly 
18 fortnightly pymts. f 2 ®9.95 payments £8.71 Carr. £1.60 
£11.19 (Total 823e -37) Carr, 23.50 (Total £14078) 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE LI 19.95 
Twin McDonald MP60 type turntables. Sonotone or Acos cartridges with Carr. £2.50 
diamond styli- Facilities as TDI Console but with built -in 100 watt Power Am- 
pltfier, complete with lid. Or Deposit £13.95 and 18 fortnightly payments £6.78 (Total £185.89) 

STEREO VERSION £155 or DEPOSIT 126 and 18 fortnightly 
pymts £SISO (TOtat 117440). cari £3 

FANE ULTRA HIGH POWER 
All power ratings are R.M.S. 

High flua ceramic magnets. 
,POP' 100 6 V 

-- 18" IOO Watt 
n 

14,000 gauss 
8/150 

V11p : £35.95 
Dep: £7 A5 and R 

mthly payments m 
£4E0 (Total £39.95) 

J FOR BASS GUITAR. ELECT. 

SPEAKERS 
continuous. 2 YEARS' 

ALL CARRIAGE 

'POP' 60 
15" 60 Watt 

14,000 gauss 
8/150 

L 18.95 
Dep. £4.17 and 8 
monthly payments. 
£2.17 (Total £21.53) 

ORGAN, ETO. 

& KITS 
GUARANTEE 
FREE. 

'POP' 50 
12" 50 Watt 
13,000 gauss 

805 £13.95 ohm 
Dual Cone. Terms 
for pairs Dep. 

Terms 

& 8 mthly pymts 
£3.16. Total £81.18 
PAIR SUITABLE 

ALL PURPOSES 

IDEAL FOR VOCALISTS R.S.C. COLUMN SPEAKERS 
All types 15 Ohms covered in Vynide & Vynair AND PUBLIC ADDRESS 

TYPE C8 /70 70 WATTS. Fitted three 
TYPE C I32 40 -50 WATTS £27.95 12" 26 watt Highly 

WATTS. 
sensitive Fi high flua 

Incorporating two exceptionally efficient speakers with high power voice coils. 
13" x 8" speaker units. Dep. £3.95 and 8 Size approx. 54" 014" x 11 ". Dep. £511 & 

monthly payments £350 (Total £3195) y s. 8 rntbl t £5.11 £39.95 
Cara. 65p (Total £4599) Carr. 85p 

`POP' 25/T 12" 25w 
Dual cone. 
15 ohm Imp. £1 O'99 
(NotforBaes 
Guitar use). 
Terme for Pairs: Deposit £ &90 
and 8 mthly PaY'mts of £2'75 
(Total £25.90). 

D40 SO WATT DISCO 
ALL PURPOSE FULL 

HIGH POWER 
TWEETER PH50 
Response 3KHz -20Knz 
with 2 to 4 mid. Nan 
elect. filter available 65p f 
Rating Ag p 
50 Watt +o O 

ALL RSC PRICES INCLUDE VAT FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

INTEREST on Credit Purchases 
REFUNDED settled in 3 months 
SUPER MINSTREL 10 W GUITAR AMP. 
Incorporating Tremolo and 10" Speaker: Output 10 watts 
R.M.S. ConNauotrol Jack Inputs for Microphone and Instrument. 
Mains Neon Controls: Volume, Tone, Tremolo Speed, Tremolo 
Intensity. 229.99 Terms: DEPOSIT £7 78 and 8 monthly 
payments £3.40 (Total £8493) Carr. free 

Imp 8 n s 

KIT 
RANGE 

i: 
Consisting of 1213000 Gauss Bass 
Unit. HPXl Cross over and PH50. 
Tweeter as above. Imp 8/15 0 Bass Guitar É 

k 
ICs COffiBINED SOW I 

FAL MAESTRO AND 12" SPEAKER £55.95 Free 

For Lead Guitar, Mic, Gram, Radio, Tape (Not for use with Bass instruments) ' 
1 Il 

con. 
Attractively 

and 2 vol 
finished black with 

& Bass, TREMOLO 
fascia. 

who associated 
controls. Attractively Onlshed in black with eilver8nished fascia. Compact ere '. 1 

Fitted carrying handle. Deposit £9E5 and 8 mthly payments 86.76( Total £63.33) 
'.; IQ1 

y 

Iry Vïl' 

s'1 

_.ü. 
t 

p 

p` 

f cabinet). Terms: ; É 

requires pair in one 

Dep. £3 x 8 mthly. 
pyts. £2.75 (Total £25) 

HIGH QUALITY LOUDSPEAKER UNITS Mill 

ALL 2 -TONE VYNIDE and VYNAIR FINISH II 

} 
Rating 50 wette. 3 inputs, 2 vol. 9 

PHANTOM 50 controls. Bees, Treble, Presence £59.95 
Dep. £795 & 8 mthly. pymts. £7.48 (Total £6779). Carr. £150 

l' L12Í2 .50 -WATT Fitted pair of 12" ( G 
30 watt high flux speakers. I[tip. £39395 8 -15 ohms. Car. £1.50.Terms: Dep. IJ VVV 

£5.11 and 8 monthly paYts. of £5.11. Total £45.99, 

FAL PHASE 50 -4 AMPLIFIER 50 WATT : Bass and Treble Controls. Protection against serious o/p overloading. 
,rjt At Solid state- 4 Sep- controlled inputs Plus master vol. control. Ind. 
o 

o/p for spices. 8 to 15 ohms. Sise 17" x 7" x 70". 200 25ov. A.C. 
mains. O/p 50w 'dude. Deposit £8 80 & 8 mthly. £48.60 

' payments. £575- Total £5460 Carr. Free. ' 

L12/50 12" 50 WATT 13,000 lines 
15 ohms. Terms: Dep. £3.95 and 

X25.95 8 mthly PYmts. £3.37 (Total 
£30.91) Carr. $Sp. 

JINGLE MACHINES I.S.E. CA127 £79'95 
DEPOSIT ff9 and 18 fortnightlypayments £4.81. Total £91.98 

REGENT 50X 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocalists, gram, radio, tape. 

. GP30 AMPLIFIER 
n Por Guitltr, Vocal or mati. 

Group, Gram, Radio or Tape. 
... u i: 4 inputs. 2 Vol. Controls Control. 

° Current Valves. Peak o/p rating. 
I 

- ---- Strong Vynide covered cabinet ` ti a " with carrying handles. Black/ 
silver Facia. Neon ILikato 
For 200 -250v A.C. For I or 15 n 

spi 6 . Spud 4 C fir leaflet. Terme: Dep 429.95 I 15 C £5.58 & 8 mthly pyeets £3.58 (Total £5422) 
Carr. 75p 

LIQUID WHEEL from 
PROJECTORS £24'.75 

< -; 

= 
- 

- 

50w Peak O/P rating. Not for Bass Cotte 
7(-Two Fane heavy duty high flux 121n. okra. 
-/,- Four Tack inputs and two Volume 
Controls for Instant use of up to four pick-up. 
or ' mikeé . Bass and Treble controls. 
Send S.A.E. for leaflet. Credit Te 
Deposit 29-95. & 18 fortnightlyt74.95 
payments of £4.15 (Total £8465). 

Carr. £2.50 

REGENT SOB for Basa Guitar and general 
purposes. Or Dep. £9.00 & 

18 fortnightly payments £ 461. £79 95 (Total £8198). Carr. £2.50 

SOUND TO LITE' SYSTEM 
PULSAR .peal price £99.95 complete kit 
Dep. £1148 and 18 fortnightly payts. 25.74. 
(Total £11480). Super SL Unit- 1000 watt 
per channel. Manual override buttons, - 2 
epotbanks with 6 bulbs (3 sep. colours) 5 yd. 
and 10 yd. leads, fitted plugs. Unite sold sep. 

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

Excluding Bulbs Each £16.20 
COMPLETE SYSTEM £55 Incl. 2 Spotbanke and bulbs- Carr. £1.50 

_ ,_ 

ënb - 
REGENT `SO' AMPLIFIER 
As supplied with Regent 50x or 
50B, Terms: Dep. £511 & 

8 mthly pymts £5.11 (Total 
£4599) Carr- £1 £39.95 

FAL DISCO PRE -AMPLIFIER T /Table mixing in- 
puts 'xi' 

Monitoring. Mic. sack Tape input.. Independent LfI 8 -50 
Vol. Control- std. 200 -250. A.C. ñ'Iatns operation dr v U 

NEW BRANCHES AT 
-' 

II 

Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO:- 

accepted 
Access 

MgtDL NOT BE SENT TO SHOPS ORDERS MUST 

BOLTOBOLTON DONCASTER, All [[ems subject to availability. TERMS O.W.O. or O.O.D. No O.O.D. under 1. 
N, Prices correct at 19.8.75 E. & O.E. POSTAGE 40, PER ORDER OR AS QUOTED. 

TRADE S.A.E. REG 
and PRESTON HI -FI CENTRES LTD. LEAFLETS OR 

SUPPLIED. 
ENQUIRIES. 

IIIILED 'F0ß 

OPEN ALL DAY SATURDAYS (5 Day Week) EDINBURGH 101 Lothian Rd. (Closed Wed.). MIDDLESBROUGH 108 Newport Road (Closed Wed.). 

BRADFORD 10 North Parade (Closed Wed.). Tel 25349 Tel. 229 9501 Tel. 47096 

BOLTON 23 Deansgete. (Closed Wed.). Tel. 33512 GLASGOW 326 Argyle St. (CI'd Tues.). Tel. 2484158 NEWCASTLE UPON TYNE 24 Newgate Shopping 

BIRMINGHAM 30/31 Great Western Arcade. HULL 7 Whitefrìargate (Closed Thurs.). Tel. 20505 Centre (Closed Wed.). Tel. 21469 

Tel. 021 -2361279 (Closed Wed.). LEICESTER 32 High Street (Closed Thu rs.).Tei. 56420 NOTTINGHAM 19119A Market Street 

COVENTRY 17 Shelton Square, The Precinct. LEEDS 5 -7 County (Mecca) Arcade, Briggate PRESTON (Closed Thurs.). Tel. 48068 

Tel. 25983 (Closed Wed.). Tel. 458252 41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51979 

DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 2363573 SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 

DARLINGTON 19 Northgate (Closed Wed.). LONDON 238 Edgware Road, W.2. (Closed Thurs.). STOCKPORT (Closed Thurs.). Tel. 20716 

Tel. 65043 Tel. 723 1629 8 Little Underbank (Closed Thurs.). Tel. 480 -0777 

DONCASTER 3 Queensgate, Waterdale Centre. MANCHESTER60A Oldham Street (Closed Wed.). SUNDERLAND 5 Market Sq. (Closed Wed.).Te1.70573 
(Closed Thurs). Tel. 63069 Tel. 238 2778 
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ELECTROLYTIC 
10000/63 £1.88 
10000 /50£1.60 
5000/70 76p 
5000/50 75p 
5000/35 50p 
5000/12 25p 
3000/25 30p 
2500/70 63p 

DIGITAL I.C.s 
Large range of 
18p. 

INTEGRATED 
20W RMS, 1 off 
30W RMS 1 off 
50W RMS 1 off 
The 30 and 50W 
protection and 
single rail or 
Freq. resp. 20Hz- 
THD 0.5% at full 
O P load 8 ohms. 
50W RMS (412) 
ing and application 
ments, disco, hi 

CAPACITOR 
2200 6.3 20p 
1000180 63p 
1000 30 25p 
100025 25p 
470 63 23p 
470 35 16p 
330 100 30p 
250 64 20p 

7400 series in stock. 

AUDIO POWER 
£6.38, Stereo 
£7.55, Stereo 
£1238 Stereo 
types have internal 

all types may be 
+ and - power 

100kHz (all types). 
power (all types). 

amp, kits complete 
details. Suitable 

-fi, etc. £895. 

OFFER 
220/63 18p 
160/25 Sp 
100/12 7p 
8/450 16p 
16/450 25p 
50 /450 30p 
32+32/450 38p 
50 50 8p 

Prices from 

AMPS 
pair £11.95. 
pair £1480. 
pair £276. 

electronic 
used on either 

supplies. 

with build- 
for instru- 

ZN414 IC Radio, 
741 56p. 
IC sockets OIL, 
Complete range 
held in stock. 
Resistors C.F. 
all 2p. 
Metal Oxide 0.5W, 
MYLAR Caps. 
1 nF, 2nF, 5nF, 
30nF, 40nF, 47nF, 
0.2/1F, 12p. 
C280. Polyester 
1onF, 225F, 4p; 
68nF, 5p; 01µF, 
0ß2µF, Sp; 033µF, 
10p; 0.68µF, 14p; 
1 512F, 25p; 210F, 
1N4002 6p 
1N4003 6p 
1 N4004 7p 
1N4005 8p 
1 N4006 8p 
1N4007 9p 

1N4148 5p 
OA90 8p 
OA91 Op 

£1.20 

all 26p. 
of components 

0.5W and 0.25W 

5p. 

6p; lOnF, 20nF, 
8p; 0.1/OF, 

250V 
330, 47nF, 4p; 

015µF, Sp; 
9p ;0.47µF, 

1.0µF, 17p; 
29P. 

CRS1 /40 89p 
CRS3 /40 £1.08 
CRS7 /40 £1.38 
CRS1 /60 £1.25 
CRS7 /60 £1.80 
40669 £118 

Zener Diodes 
400mW 16p 
1 watt 19p 

SEMICONDUCTORS 
57p 

AC142 42p 
AD161 62p 
AD162 62p 
BC1 O7 13p 
BC108 12p 
BC109 16p 
BC147 14p 
BC148 12p 
BC149 14p 
BC157 lap 
BC158 12p 
BC159 12p 

BC167 14p 
BC168 14p 
BC169 15p 
BC182 13p 
BC212 16p 
BC301 32p 
BC302 56p 
BC303 37p 
BCY70 18p 
BCY71 50p 
BCY72 16p 
00115 67p 
130121 £1.48 

80124 97p 
80131 52p 
BD132 64p 
BD135 56p 
BD136 63p 
BFY50 23p 
BFY51 22p 
BFY52 24p 
MJ481 £136 
MJ491 £1.52 
MJ2500 £2.75 
MJ2501 £2.85 
MJ3000 £2.68 

MJ3001 £2.80 
MJ4200 £5.88 
MJE2955£1.48 
MJE3055 75p 

TIP29A 69p 
TIP30A 96p 
TIP3IA 87p 
TIP32A 99p 
TIP41A 72p 
TIP42A £1.27 
TIP2955 £1.38 
TIP3055 75p 

2N3053 26p 
2N3054 66p 
2N3055 59p 
2N3702- 

2N3711 14p 

40361 55p 
40362 60p 
40406 55p 
40407 40p 
40408 63p 
40409 - 

40410 65p 
"ALL PRICES INCLUDE VAT" 

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

E B A 
(Elliott Blunt Audio Ltd.) 

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

Opening hours 9.30 a.m. to 6 p.m. Monday- Saturday 

VALVE BARGAINS 
Any 5 64p, 10 99p, 50 £4. 
Your choice from the 
following list: ECH84, 
ECC82, ECL80, EF80, 
EF183, EF184, PC86, PC88, 
PCF80, PCF802, PCL82, 
PCL84, PCL85, PCL805, 
PCL86, PFL200, PL36, 
PL504, PY33, PY8I, PY800, 
PY88, EH90, 30FLI, 30FL2, 
30PL14. 

Colour Valves 25p each 
PL508. PL509, PY500 /A 

Press 4 Button Tran- 
sistor UHF Tuners £2.50 

AERIAL BOOSTERS 
We make three types of 
Aerial Boosters all for 
set top fitting, with Co -ax 
Plugs and Sockets. 
BII -For Stereo and 

Standard VHF Radio 
B12 -For the older VHF 

Television, please 
state BBC I and ITV 
Channels. 

B45 -For mon. or colour 
this covers the com- 
plete UHF band. 

All Boosters are com- 
plete with Battery and 
take only minutes to fit. 

Price £3.90 each 

BARGAIN PACKS 
All Components in the Bargain Packs are unused 
and marked. 
Pack 1- Polyester (C280) Axial Leads Capacitors - 

250V/W & 400V /W, very good mixed selection from 
0.01 UF to 2.2 UF. Price 100 £1.25,1000 £10.00 (our 
choice). 

Pack 2 -50 AC128 untested but marked Transistors. 
Price 50 £1.50. 

Pack 3 -Plugs Plastic Insulated Type. (Prices in brackets 
for ten). 

Co -Ax Plug -8p (70p). 
Jack Plugs- Standard 17p (fl 50), 2.5mm 10p (85p), 

3.5mm lop (85p). 
Din Plugs -2 Pin 12p (£1.00), 3 Pin 14p (£1.20), 5 Pin 

18p (£1.50). 
Prices include V.A.T. P. & P. under £I /10p, LI to £3/15p, 
above £3/20p. Overseas at cost. Money back guarantee on 
all orders. 
ELECTRONIC MAILORDER LTD., 62 BRIDGE ST., 
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036. 

ec a 
radio amateur. 

n how to become a radio - 
amateur in contact with the whole 
world. We give skilled preparation 
or the G ..P.O. licence. 
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Crescent Quality components 
TWO -WAY STEREO ADAPTOR. Stereo Sack Plug to 
Two Free Sockets. For connecting two stereo inputs into 
one. A Bargain at Sop + VAT 25%. 

BARGAIN PROJECT BOX 
A plastic box with moulded 
extrusion rails for PC or 
Chassis panels with metal 
front plate fitted with four 
screws (all supplied). 
An ideal box to give a small 
project a professional finish. 
SIZE (internal) 81mm x 
51mm x 28mm. 
OUR PRICE. 40p. +8% 

JBIlD STEREO 
JUNCTION BOX 

The most popular 
etereo junction box. 
Facility for two pairs 
of headphones and 
two speakers. 3 posi. 
tion switch selects 
headphones, loud - 

speakers or both. 
A bargain at £20 

+25% 

<:>' 

LIGHT EMITTING DIODES " -F8% 

RED GREEN YELLOW AMBER 

0.2 inch 17p 278 29p 27p 

0.16 inch 24p 29p 30p 29p 

0125 inch 15p 25p 301, 25p 

For orde 10 and more LEDs 10 % d ount. 
LEDO suppled 

rs of 
with free plastic mounting c ip)ec. 

ENT DISPLAYS S INCH +8 
CR72R Red Com. Anode Left Dec. £1.35 

CR52G Green Coin, Anode, Left Dec. £1.35 

CR82Y Yellow Cor. Anode Left Dec. £185 

CR74R Red Com. Cathode Right Dec. £1.35 

CR54G Green Com. Cathode Right Dec. £185 

CR84Y Yellow Com. Cathode Right Dec. £1.15 

For full information on low cost displays please send 15p 

Clock Chip +8% 
CT7001 MOS /LSI Digital Clock /Calendar Chip Flue 
full Circuits and Information leaflet £495 
Circuits and Information Sheet 158 
Lit 704 Led Display for above £1.10 

Or 4 for £4.20 

WAFER SWITCHES 
1 Pole 12 Way 
2 Pole 2 Way 
2 Pole 3 Way 
2 Pole 4 Way 
2 Pole 6 Way 
3 Pole 4 Way 
4 Pole 3 Way 
ßßp each +8% 
POTENTIOMETERS 
All types 1" and less diameter 
Singles Dual 

6R Log or 6K 
10K Lin Less 10K 
25K Switch 26K 
60K 17p each 50K 

100K 100K 
250K Double 260K 
500K Pole 500K 

1M Switch 11,f 
2M 87P each 231 

Less 
Switch 
53p each 

+25% 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly packe. 
Our Price 50p + P/P + VAT @8% per lb. 

MAINS TRANSFORMERS 
Open Type Double Wound Continuously Rated, two 
hole fixing clamp with colour coded flying leads, varnish 
impregnated. Approx. size: 11" impregnated. 11" x 15" high 
Fixing centres: 2s/SS ". 
TR1 20 -0 -20v 100 m/a 
TRI 12 -0 -12 v 100 m/a All 
TR3 9 -0-9 v 100 m/a 240 Volt 
TR4 6 -0-6 v 100 m/a Primary 
TR6 3 -0-3 v 100 m/a 
Our Price £128 each +8% 

U.K. POSTAGE 20p 
UNLESS OTHERWISE 

STATED 

VAT -All prices are excluding 
VAT. Please add to each item 
the VAT rate indicated. 

MONO /STEREO MICROPHONE MIXER 
9 volt. High impedance input. Gold finish with four black 
plastic chrome tipped level control knobs. On /Off switch 
and stereo /mono switch. 4 Input sockets. 
SPECIFICATIONS: -- 
Input Imp = For %TAL Mice etc. 
Gain = Approx 3.DB. 
Max Input Sig = 1 volt 
Max Output Sig. = 18 volt 
Noise Ratio = -60DB 
Supply = 9 volt 

OUR PRICE = 15.25p +25% 

POWER SUPPLY UNITS 
PPl switched 3, 44, 6, 75, 9 and 12 volts at 500 m /a, 
with on /off switch and pilot light. Size: 130mm X 55mm 
x 75mm. ONLY 54.00. 
PP2 Switched 6 - 71 -9 volt Battery Eliminator. Approx. 
size 21" x 25" X 35 ". Ideal for cassette recorders £825 
PP3 Car converter. From 12v Pos. or Neg. to = 6 - 71 -9 
volt. Easy to fit and transistor regulated 18.90 

+8% 

NEW VEROBOARD PRICES 
1 .15 

21 x 251 ß 41p dip 
30 x 31 41p 41p 
31 x 5 47P 49p 
17 x 21 124p 93P 
17 x 31 1.69p 1.82p 
1.7 X 5 218p 
Pin insertion tool 
Spot face cutter 
Pkt 36 pins (state 1 or 15) 

LOUDSPEAKERS +25% 
25" 8 ohm 50p 
25" 40 ohm 50p 
21" 80 ohm 50p 
5" 8 ohm ceramic £1.25 
61" 8 ohm dual cone ceramic 12-50 
10" 8 ohm dual cone ceramic £875 
8" x 6" 8 ohm Fermant Magnet £160 

3 -8- 15 ohm 
*EMI 13" x 8" 350 Kit 8 ohm £730 + 50p Car 

Plain 15 
SSp 
20p 

84p 

97p 
1.87P 

Sip 
50g 
80p 

tZ l 

10 inch DUAL CONE L/S 
Manufactured by "ELAC" to a 
very high standard these loud - 
speakers are a real bargain 
SPEC:- Size =10" Dual Cone. 

Power =10 Watts 
Frequency = 40- 12000H z 

+25% Our Price = £875p each 

MAINS KEYNECTOR 
Keynector connects any Electrical 
Equipment to the mains supply in 
seconds. Ideal for bench, garage 
demonstrations, etc. Multi connections 
can be made (max. load 13A fused). 
£85P. +8% 
ALUMINIUM BOXES +8% 
Metal project boxes give your work a professional finish 

A.137 21 65 14 54p 

ÁB10 4 55 15 689 
ABI1 4 25 5 54p 
AB12 3 2 1 45p 

AB14 7 5 4 84p 

ÁB76 10 
6 

S £185 
AB17 10 45 8 2102 
AB18 12 5 3 6120 
AB19 12 8 3 £150 

ABS PLASTIC BOXES +8% 
Handy boxes for construction projects. Moulded extrusion 
rails for P.C. or chassis panels. Fitted with 1mm front 
panels. 
1005 = 105mm X 73mm x 45mm = 55p 
1006 = 160mm x 75mm x 47mm = 729 
1007 = 184mm x 124mm x 60mm = £125 
1021 = 106mm x 74mm X 46mm (sloping front) = 559 

TELESCOPIC AERIAL 
Nine section fully swivelling telescopic aerial with 4BA 
single bolt fixing or two hole fixing bracket. 
Fully extonded-45° 
Fully closed = 7" 
Our Price 50p + PIP + VAT @ 25% 

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 Scale 
ME7 =0 to 100 micro amp Full Scale 
ME8 -0 to 500 micro amp Full Scale 
MEP =0 to 1 m/a Full Scale 
31E10 =0 to 5 m/a Full Scale 
MEll =0 to 10 m/a Fyneale 
ME12 =0 to 50 m/a Full - 

Scale 
31E13 =0 to 100 m/a Full 

Scale 
ME14 =0 to 500 m/a Full 

Scale 
31E15 =0 to I amp Full 

Scale : 

ME16 =0 to 50 volts - _:. -- 
31E17 =0 to 300 volts 

A.C. Full Scale 
ME18 ="11" Meter OUR PRICE 19'20 
ME19 - "VU" Meter +8% 

WIRE WOUND VOLUME CONTROL - +8% 
250ohm Only 25p EACH. Approx. 1" Diameter. 
Long standard spindle. 

MINIATURE RELAYS 
Brand new range of 
British made Relaye. 
Size 15" x 1" x 5". All 
two changeovers with 
250v 1.5A contacts and 
suitable for fitting on 
1m Veroboard. 
Type Volts Cur- Ohms 

rent 
27/A 12v 17M /A 700 
21/A 12v 2831/A 430 
12 /A 6v 33M /A 185 
All 2180 each + 8% 

DEMON DALO UPC 
ETCH RESIST PEA 
The Deccan Dalo 83P0 
is a unique instrument 
for the professional and 
amateur electronic. en- 
gineer, enabling him to 
prepare in minutes a 
perfect printed circuit 
board 

OUR PRICE Sop +8% 

CABLE LESS SOLDERING IRON 
WAHL. "ISO -TIP" * Completely Portable 

* Heats in 5 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 * Heats to 700 deg. F 
* Fine Tip for delicate and general purpose soldering 
* Only 8" long and weighs just 6 oze. 
OUR PRICE 5975 +8% (spare bits are available) 

STOP PRESS +25% 
BHA0002 15 watt Amp Module 
NE555 Timer I.C. 
MC1310P Stereo Decoder I.C. 
7805 Regulator 
TIP 29A 
TIP 30A 
BC107 
BC1o8 
BC109 

110SO 
7Sp 

11.45 
56 
Sip 
lip 
lip 

/ a I i" 
' ' - - I.C. SOCKETS +8% 

D.I.L. g 18 24 pin-. 24p 
14 pin-- 14P 28 Pin-28P 
16 pin -14g 36 plu -060 

BARGAIN TRANSFORMERS 
12 -0 -12 volt 500m /a 

240 volt primary transformer bargain. 
approx size =80mm x 40mm x 50mm 
fixing centres =75mm 
Our Price =£1.20 +8% 

P.C. ETCHING KIT 
This kit contains all that the constructor will need to 
etch the circuits of his own design 
Contents= 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 £8.75p +8% 

LOW NOISE LOW PRICE CASSETTES +8% 
Good quality tape in well made screw type cassettes. 
Present d in single plastic cases. 
C60 =81p 090 =40p C120 -58p 
10% Discount on ten or more cassettes of one type 

CRESCENT RADIO LTD. P.w. 

All mail to No. 1 ST. MICHAELS TERRACE 
WOOD GREEN, LONDON N22 4SJ. 

Phone: 01 -888 3206 

Callers Welcome at 
15 Mayes Road & 13 South Mall, Edmonton N9. 

If you construct 
You should 
own one. 

CRESCENT 
CATALOGUE 

Price 30p. 
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12 inch MODELS 
T12/35 Rated Power 35 WATTS 
Centre Pole Diam.: 50 Imp. 8-i5í2 
Twin Cone. te Range: V imp. 8-1 
Ceramic Magnet 
Weight: 600 Gms Rec. Price 

TI2/60 Rated 
Power 60 WATTS 

Centre Pole Diem. 2" Imp. 5 -15(1 
Range: 60- 9000Hz 
Ceramic Magnet 
Weight 1150 Gms. 

Price 220.00 

T12/100 Rated Power 100 WATTS 
Centre Pole Diem. 3" Imp 8 -150 
Range: 40- 5000Hz 
Ceramic Magnet 
Weight: 1250 Gms 
Rec. Price 

£35.00 

Guaranteed 
for 5 years 

Power 
Ratings 
R.M.S. 
Continuous 

15 inch MODELS 
T15/70 Rated Power 70 WATTS 
Centre Pole Diem. 2" Imp 8 -150 
Ceramic Magnet 
Weight: 1150 Gms 
Range: 50- 4000Hz 

Rec. Price 227'00 
T15/100 
Rated Power 100 WATTS 
Centre Pole Diem. 3" Imp. 8 -150 
Ceramic Magnet 
Weight: 1250 Gms. 
Range: 50- 4000Hz 

All 
Rec. 

Prices 
Inc. VAT 

Guaranteed 
for 5 years 

Repce £38.50 
Pri 

18 inch MODEL 
T18/100 Rated Power 100 WATTS 
Centre Pole Diam. 3" Imp. 8 -150 
Ceramic Magnet £ w 
Weight: 5250 Gms. Rec. Price ftL Range: 35- 4000Hz 

Manufacturers, Wholesale, Retail and 
Export enquiries to sole Distributors:- 

AUDIO EQUIPMENT LTD. 
102 Henconner Lane, Leeds 13 

S.A.E. please tor 
trade terms or leaflet 

Prices correct at Aug. 6, 1975 

438 

Choose the right hi -fi and you're 
constantly rewarded. Choose the wrong 
hi -fi and you live with a costly mistake. 

Audio '75 helps you arrive at the right 
buying decision, by bringing together 
under one roof, the finest equipment for 
you to see, hear and Compare. 

Audio Fair '75 lets you become 
acquainted with new products, new 
ideas and new refinements in your price 
range. 

Don't miss Audio Fair '75 - it could 
save you a lot of money and anxiety. 

Sponsored by THE OBSERVER 

THE 1975 INTERNATIONAL 
\AUDIO FESTIVAL &FAIR. 

OLYMPIA LONDON .2Oth -26th OCTOBER. 
Admission 75p (live- theatre show FREE) 
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41tirg FOR CHOICE 
BATTERY/LEVEL PANEL 
INDICATOR 
18 mm 

18mm Panel 
mounting. 
.OUR 
PRICE 
9SP Pip 

& Ins 15p Oiscou nts for quant 
PANEL 

METERS 
STOCKED AT 

481 Oxford Street 311 Edgware Road 

42 Tottenham Court Rd. 3 Lisle Street 
branches or by mail order. 

USED EXTENSIVELY BY 

INDUSTRY, GOVERNMENT 
DEPARTMENTS, EDUCATIONAL 

AUTHORITIES ETC. 

Over 200 ranges in stockédl -other ranges to 

order. Quantity discounts available. Send 

for fully illustrated brochure. 

*Items with asterisk are Moving Iron 
type, all others are Moving Coil 

CLEAR PLASTIC MODEL S0830 
Size: 110 x 83mm 

50uÁ.. £4.75 
130o0 £4.65 
200uA ., £4.60 
SDOuA - E4.55 - 

5D- 0 -50uA £4.65 
100- 0- 100uA.. £4.60 -. 

10mA .. £4.60 
50mA .. £4.50 
100mA £4.50 
SDOmA .. .. £4.50 
IA DC ... .. £4.50 
SA DC .. .. £4.50 
10A DC .. .. £4.50 
5V DC .. .. £4.50 

OV DC .. 
20V DC . 

50V DC 
300V DC 
15V DC 
300V AC . 

VU Meter 

£4.50 
£4.50 
£4.50 
£4.50 
£4.60 
£4.60 
E5.60 

BAKELITE MODEL S80 Enlarged Windo 
Size: 80 x flamm 

500A.. .. .. £4.95 
100uA .. £4.90 
500uA -. £4.60 
50 -0 -50uA .. £4.80 
100- 0- 100uA.. £4.85 
5mÁ £4.60 
1A DC .. .. £4.60 
SA DC .. £4.60 
20V DC .. £4.60 
5ÁV DC . £4.60 
300V DC .. .. £4.60 
300V AC .. .. £4.75 
VU Meter .. £5.95 

CLEAR PLASTI9 MODEL SUMO 
Size: 85 x 64mm 
SOuA.. .. .. £4.20 
100uA .. .. E4.15 
200uA .. .. £4.10 
500uA .. £4.05 
50-0-50uA .. £4.15 
100-0-100uA.. £4.10 

10mA .. .. £4.05 10V DC .. .. £4.05 
SOmA .. £4.05 20V DC .. .. £4.05 
100mA .. .. £4.05 26V DC .. .. £4.05 
500mA .. .. f4.05 50V DC -. £4.05 
1A DC .. .. £4.05 300VDC.. .. E4.05 
5A DC .. £4.05 15V AC . .. £4.15 
10ADC . . £4.05 300VAC.. .. £4.15 
SV DC . .. £4.05 VU Meter .. C4.95 

CLEAR PLASTIC MODEL, MR 45P 
Size: 50 x 50mm 
50uA.. .. .. £3.55 
100uA .. .. £3.50 
200uA .. .. £3.45 
500uA .. £3.30 
50-0-50uA .. E3.50 
100-0-100uA.. £3.45 
500-0-500uA.. £3.25 
1mA .. .. .. E3.25 
5mA .. .. .. £3.25 
10mA .. .. £3.25 
50mA .. .. £3.25 
100mA . .. 53.25 
500mA .. .. E3.25 
1ADC .. .. E3.25 
5A DC .. .. £3.25 
10V DC .. .. £3.25 
20V DC .. .. £3.25 
50V DC .. £3.25 
300V DC .. .. £3.25 

5V AC . .. £3.40 
300V AC .. . £3.40 
5 Meter imA.. £3.75 
VU Meter .. £4.30 , 

1A AC .. .. £3.25' 
5A AC .. .. E3.25 
10A AC .. ,. £3.25' 
20A AC .. .. £3.25 
30A AC .. .. £3.25 

CLEAR PLASTIC MODEL MR 52P 
Size: 60 x 60mm 

100uA .. .. £3.85 
500uA . .. £3.70 
50.0-50uA .. £3.85 
100-0-100uA.. £3.70 

5mA . .. £3.65 
IOmA .. .. £3.65 
50mA .. .. £3.65 
100mA .. .. £3.65 
500mA .. .. £3.65 
IA DC .. .. £3.65 
5A DC .. .. £3:65 
10V DC .. .. £3.65 
20V DC .. .. £3.65 
50V DC . .. £3.65 
300VDC . .. £3.65 
15V AC . .. E3.75 
300V AC .' .. £3.75 

5 Meter 1 mA 
VU Meter 
IAAC .. 
5A AC 
10AAC 
20A AC .. 
30A AC 

£4.20 
£4.85 
£3.65' 
£3.65 
£3.65 
e3.65 
E3.65 

CLEAR PLASTIC MODEL SW100 
Size: 100 x 80mm 

60uA.. .. .. £6.05 
1OOuA .. .. £4.95 .,,.,,,,. .,.<<. 
5000A . .. £4.75 
50-0-50uA .. f4.95 
100-0-100uA.. £4.90 ..,.. 
1mA .. . .. E4.75 
1ADC .. .. £4.75 

5A DC . .. £4.75 
20V DC .. .. £4.75 50V AC .. .. £4.90 
á0V DC . .. E4.75 300V AC .. .. £4.90 
300V DC .. .. £4.75 VU Meter .. £8.25 

MODEL ED107 EDUCATIONAL METER 
Size: 100 x 90 x 150mm including terminals 

A range of high quality 
moving coil instruments 
ideal for school coperi 
mains and other bench 
applications. 3" mirror 
scale. The meter move- 
ment is easily accessible 
m. demonstrate internal 
working, 
50uA.. .. .. E9.35 
100uA .. £8.70 
50- 0 -500A .. £8.70 
tmA.. .. .. E8.40 
1 -0 -1mA .. .. £8.40 
1A DC .. .. £8.40 
56 DC .. .. £8.40 
5V DC E8.40 
10V DC .. E8.40 
15V DC .. £8.40 

20V DC .. .. £8.40 
50V DC . .. £840 
300V DC .. £8.40 
500mA/SA DC E9.50 
5V/50V DC .. £9.50 
5V/15V DC .. E9.50 
1A/15A DC .. E9.50 

CLEAR PLASTIC MODEL MR 38P 
Size: 42 x 42mm 

50uA.. .. .. £3.46 
100uA .. £3.40 
200uA .. .. £3.30 
5000A .. £3,10 
50 -0 -50uA .. E3.40 
100- 0 -100uA E3.30 
500- 0- 500uA.. £3.05 
I mA.. .. £3.05 
1 -0.1mA .. .. £3.05 
2mA .. .. .. £3.05 
SrnA E3.05 
I OmA .. E3.05 
20mA .. £3.05 
50mA 
100mÁ 
150eA 
200mA 
300mA 
500mA 
750vA 
lA DC .. £3.05 
2A DC .. £3.05 
5A DC 

ri 3V OC .. .. E3 05 

10V DC .. .'. £3.05 
15VDC .. .. £3.05 
20V DC .. .. £3.0 
50V DC . .. £3.0 
100V DC .. .. £3.0 
150V DC .. £3.1 
300VDC.. .. £3.1 
500V DC .. .. £3.1 
750V DC .. .. L31 
15VAC .. .. £3.1 
50VAC .. .. £3.15 
150V AC .. .. £3.15 
300V AC .. .. £3.1 
500V AC .. £3.3 
5 Meter lmA.. £3.5 
VU Meter .. £4.10 

LEAR PLASTIC MODEL SD460 
ire: 59 x 46mm 
SOuA.. .. .. £3.86 
100uA .. .. £3.80 
200uA .. .. £3.75 
50006 .. E3.70 
50-0-60uA .. £3.80 
100-0-100uA.. £3.75 
1mA .. .. .. £3.85 
5mA .. .. .. £3.85 5V DC .. 
10mA .. .. £3.65 10V DC .. 
50mA .. .. £3.65 20V DC .. 
100mA . .. £3.85 50V DC . 

500mA .. .+ £3.65 300V DC .. 
1A DC .. .. £3.65 15VAC . 

5A DC .. .. £3.65 300V AC .. 
10A DC .. .. £3.65 VU Meter 

E3.65 
£3.65 
£3.65 
£3.65 
£3.65 
£3.80 
E3.80 
E4.65 

CLEAR PLASTIC MODELiMR 85P 
Size: 120 x 110mm 

100uA .. .. £5.95 
200uA .. .. £5.90 
500uA .. .. £5.80 
50-0-500A .. E5.95 
100-0-100uA.. £6.90 
500-0-500uA.. £6.65 
imA.. .. .. £5.75 
1-0-1mA.. .. £5.75 

; OmA .. .. £5.75 
OmA .. .. £5.75 

100mA .. .. £5.75 
500mA .. .. £5.75 
tADC .. .. £5.75 
5A DC . .. £5.75 
15ADC .. .. £5.75 
30A DC .. .. £5.95 
10V DC .. .. E5.75 
20V DC .. .. E5.75 

50VDC . 

150VDC.. 
300V DC 
15VAC . 

300VAC.. 
5 Meters mA 
VU Meter 
1AAC .. 
5A AC .. 
10AAC .. 
20A AC .. 
30A AC . 

E5.75 
£5.75 
E5.75 
£5.85 
£5.85 
£6.65 
E7.10 
£5.75 
f5.75 
£5.75' 
f5.75' 
£5.75' 

BAKELITE MODEL MR65 size: aox 80mm 
25uA.. .. .. £5.80 
50uA.. .. .. £4.40 
100uA .. ,. £4.35 
500uA . .. £4.05 
50-0-50uA .. £4.35 
100-0-100uA.. E4.30 
500-0-500uA.. £3.95 
1mA .. .. £3.95 
1-0-1mA.. .. £3.95 
5mA .. .. .. E3.95 / 90mA .. .. £3.95 - -` IFS SOmA ., .. E3.95 300V DC .. .. £3.95 \' 
100mA .. .. £3.95 30V AC .. .. f3.95 
SOOmA .. .. £3.95 50V AC . .. £3.95' 
1ADC .. .. £3.95 150VAC.. .. £3.95 
2A DC .. .. £3.95 300VAC._ .. £3.95 
5A DC .. .. £3.95 500V AC .. .. £3.95' 
10A DC .. .. £3.95 VU Meter .. £5.20 
15ADC .. .. £3.95 1A AC .. .. £3.95' 
30A DC .. .. £3.95 5A AC .. .. £3.95 
60A DC .. .. £4.20 10A AC .. .. £3.95 
5V DC .. £3.95 20AAC .. .. £3.95 AUDIOTRONIC Model ATM1 
10V DC .. .. £3.95 30AAC .. .. £3.95 Top value 1,000 
15V DC .. .. £3.95 50A AC . .. £3.95 opv pocket multi- 
20V DC . .. £3.95 500mAAC .. E3.95 meter. RanggBaa:- 
50V DC . .. £3.95 50mV DC - £4.15 0/10/50/25i0/1 000 
150V DC .. .. £3.95 100mV DC .. £4.15 It AC end DLi- 

DC current 0.1m A/ 

CLEAR PLASTIC MODEL MR 65P ó smmAt óñttr:ef1CB 
.Size: 86 x 78mm _- 

Decibels: -10 to 

5AA 
. . 

£4.2s - 

_ +22dB. Size 90 x 
0o 60 x 28mm. 

200uA .. .. £4.20 Complete with 
500uA .. £4.15 A test leads. 
50-0-50uA . £4.25 
100-0-100uA.. E4.20 
500-0-500uA.. £4.10 
1mA .. . £4.10 
1-0.1mA. .. £4.10 

' 5mA .. f4.10 300V DC .. .. £4.10 
Jewel movement, 

- 10mA .. £4.10 15V DC .. .. £4.20 
sttractivelym0ulded 50m4 .. £4.10 50V AC .. £4.20 
cete with edgwise 100mA . £4.10 150V AC .. .. £4.20 

hms adiuetmern, 500mA . .. £4.10 300V AC .. .. £4.20 
Ramlles' 0-3/15/150/ tA DC .. £4.10 500V AC .. .. £4.30 300,1200V AC, 

5A DC .. £4.10 5 Meter 1mA.. £4.85 ,12500 oppV). 0-6/30/ l0A DC . .. f4.10. VU Meter .. £5.20 300/600V DC, 
15ADC . .. £4.10 1A AC .. f4.10 (5000oPv)-0-300 
20A DC . .. £4.20 5A AC .. .. £4.10 uA/0.300mA DC. 
30A DC . .. £4.25 10A AC .. .. £4.10 Reaiatanee:xl0& 
50ADC .. £4.10 20AAC .. .. £4.10 ..1D0.-loto+l6de. 
5V DC .. £4.10 30AAC .. .. £4.10 iSuPPliedwithbattery 
10V DC .. .. £4.10 50A AC . .. £4.10 te6t leads and data 
15V DC . .. £4.10 SOmAAC.. .. £4.10 booklet. Size: 121x73x29mm, 
20V DC .'. .. £4.10 100mAAC _ £4.10 

OUR PRICE £4.80P/P&Ins25p 50V DC .. £4.10 200mAAC .. C4.10' 
150V DC .. £4.10 500mAAC .. E4.10 

. ., . 
- 'vreelek. 

Vu 

VU METER TYPE 3 
250 0A Size: 33mm 20mm. 

£1.55 P/P &Ins 5p 

REDUCED TO CLEAR 
wfAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent quality at low cost. Input: 
230V 50 /604,. Output 0 -260V. 
MODEL S260 BENCH MOUNTING 

PIP & Ins 
lA £7.30 -£1.50 
2.5A £10.35 -£1.50 
5A £12..95 -£1.50 
8A £19.45 -£1.50 
10A £23.75 -£1.50 
12A £25.90 -£t.50 
20A £60.45 -£1.50 
25A £64.75 -£1.50 
40A £73.40 -£1.50 

make sense of 
Test Equipment 

OUR PRICE f4.30 P/P &Ins25p 

AUDIOTRONICMODEL ATMS 

EDGWISE MODEL PE70 
Size: 90 x 34mm 

50uA.. .. £4.55 
100uA .. £4.50 
200uA £4.45 
500uA .. £4.30 
50 -0 -50uA £4.50 
100- 0 -100uA . . £4.45 
1mA .. .. £4.25 
10V DC . £4.25 
300V DC . . £4.35 
VU Meter £5.50 

2400 Wide Angle 

lmA METERS. 
MW1 -6 60 x 60mm 
£7.00 P/P & Ins 15p 

MWi -8,80 x 80mm 
í7.45P & PIns.15p- 

ALL PRICES 
POSTAGE I PACKING . ft INSURANCE 15p1 INCLUDE VAT 

MODEL C7202EN 
20,000 o.p.v. DC. 
10,000 o.p.v. AC 
Mirror Scale. 
5/25/50/250/500 / 
1000/2500 V. DC. 
10/50 /100/500 /1000 
V. AC. DC Resistance 
x10, x 1000 (3051 
centre scale) DC 
Current 50uA/ 
2-5mA/250mA. -20 
to +68 d B. 

OUR PRICEf7.50 P/P & Ins 3op1 

BARCLAYCARD 
,& ACCESS Phone 

L your order to 

01- 200 1 321 or ',O give you credit! call into any branch 

Practical Wireless, October 1975 

Cheques to the value of £30 accepted from personal 
shoppers with bankers card. In other eases and for amounts 
in excess of £30. Please allow time for clearance. Bankers 
Drafts accepted. 
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IT MAKES SENSE TO 
HIOKI 730X 
30.000 opv. Over- 
load protection. 
6/30/80/300/600 / 
1200V DC.12 /80/ 
120/600/1200V AC. 
80 /PA/ 
30mA /300mA. 
-2K/200K/ 
2 Meg Ohm. 
-10to +83 dB. 
OUR PRICE £8.10 
P/P & Ins 30p 

U4323 MULTIMETER 
20,000upv- Simple 
unit with audio /IF 
oscillator. Suitable 
for general receiver 
munug- Rangs 
0.5/25/10/50/250 /'. 
500/1000V DC, 
2.5/10/15/250/500/1000V AC. 0.05/ 
0.5/5/50/500mA DC, Resistance: 

10, z 100, x 1,000, x 10,000 (5051. 
5000, 5d1, 501(33 centre scale) 
glittery operated. Size: 180 x 97 e 
40mm.Suppliedm carrying case com- 
ph .. test leads, 

OUR PRICE18.60-P/P & Ina sop 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667opv. 
0/0.3/1.5/7.5/30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
900V AC. 0/300uA/ 
1.5/6/15/150/60 / 
600mA /1/1.5/6A 
DC. 0/1.5/6/15/ 
60 /150 /600mA/ 
1 5/6A AC. 0/200/3k/30k ohms. DC 
accuracy 1% AC 1.5 %. Knife edge 
poi to , et rro le. Compl t 'th 
sturdy metal carrying case, Made and 
instructions. 
OUR PRICE f11.60P /P &Ins6op 

MODEL AS.1000 VOM 
100,000 opv. 
Mirror scale. 
Built -in meter 
protection. 0 /3/ 
12/60/120/300/ 
600/1200V DC. 
0/6/30/120/300/ 
600V AC. 0 /10µA /. 
6 /60 /300mA/ 
12 Amp.O /2K/ 
200K /2M /200 Meg 
Ohm.- 20to -17dB. 
OUR PRICEf 18.90P /P & Ins 60p 

KAMODEN HM7208 FET VOM 
Input impedance 10 
M hmR/a1n0 gg5s0/ - 

DC. 0/2.5/10 
50/250/1000V AC. 
0/25uA/2.5/25/250 
mA DC. 
0/5k/50k/500k/5 M 
500 Megohms 
OUR PRICE 

.f24,30JP/P & Ins 6op 

184 TRANSISTOR TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 

two 1.5V 
batteries. Complete 
with instructions etc, 
OUR, PRICE 
£4.85 P/P & Ins2op 

TMK 20Ò MULTIMETER K1T 
Build yourself e 
quality 20000 op, 
multimeter and 
save money. 
Complete kit with 
meter scale, 
movement and 
rotary range 
selector ready 
mounted in 
cabinet. All parts, 
batteries, test prods and 
instructions. Ranges:0 /0.6/6/30/ 
120/600/1200V D.C.0 /6/30/120 
600/1200V A.C. Current:0 /0.6/6/ 
60 /600mA. Resistance: 0/10/ 
100K/1/10 Meg ohms. Decibels: 
-20 to +63db. Size: 90 x160 e 
35mm 

OUR PRICE £9.65 P/P & Ins Sop 

HIOKI 750X VOLT -OHM- 
MILLIAMETER 
43 ranges 0- 1.3/0,6/ 
1.5/3/6/12/30/60 /150/ 
300/600/1,20DV DC. 
0- 3/6/15/30/60/120 / 
300/600/1,200V AC. 
Current: 0- 30/60uA/ 
1.5/3/15/30/150 /300 
mA /6/12A. Resistente: 
0- 3 /300k /3 /3OMohms. 
Decibels: -10 to +17dB. Output:- 
0-3/6/15/30/60/120/300V. A cur- 

5t' A 3% DC t 4% AC- Sensitivity: 
0,000 opv Dnt. 5,000 opv AC- 4 inch 

mater. Built in protection. Size: 57 x 
102 x 153mm. 

OU R PRICE £12.90pip & ins bop 

TMK MODEL TW5OK 

sc46 

ranSOges, 

IDCr ale. k 
50hN AC. 
DC Volts: 0.125/ 
0.25/1.25/2.5/5 /10/ 
25/50/125/250/ 
500/1000. AC Volts 
1.5/3/5/10/25/50 / 
125/250/500/ 
1000. DC currant 
25/50uA/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistance: 
10k/100k/1 Meg/ 
10 Meg ohms. -20 to +81.5dB. 
OUR PRICE f13.50p /P &Ins sop 

KAMODEN 360 MULTIMETER 
Hi sensitivittyy 

AC 
0ko 

mirror mirror scale, 
overload protect - 
ed.Ranges: / 
1000/5 5/1 
10/25 DC. 5/10/ / 

Curr 
Current: AC. Current: -- 

. 

- 

01mÁ /0,5/5/50/ 
0 0 A /0,5 , 

Resistance: 0.1/ f.s 

1/10/100 ohms/ 
1/10/100k ohms/ , 

10/100M ohms. 
Decibels -20 to 
+62dß- Battery operated- Size: 180 x 
140 x BOmm. Supplied complete with, 
test leads eta. 

OUR PRICE £18.90 P/P & Ins 60p 

SWR METER Model SWR3 
Handy SWR meter for 
transmitter antenna align- 
ment, with built -in field 

angth meter- Accuracy 
mpedexe 52' Indic- 

ator lOOuA DC. Full 
scale 5 section collapsible 

reins. Size 145x50 x 
60inm- 
OUR PRICE £4.55 P/P & Ins60p 

MODELTEIS 
GRID DIP METER 
Transistorised. Oper- ts as Grid Dip, 
Oscillator, Absorb- 
bon Wave Meter and 
Oscillating Detector. =nazi' 
in six coils. 500rÁ 
meter. 9V battery 
operation- Size: 
180 SO x'40mm. P/P 
OUR PRICE £18.90' ns30p 

MODEL C7208FM 
30,000 opv DC. 
15,000 opv AC. 
6/3/16/60/300/600 / 
1200 V. DC. 6/30/ 
120/600/1200 V. AC. 
DC Resistance x 1, 
x10, x100, x1000 
(6011 centre scale) 
DC Current 30uA/ 
3/30/600mA. -20 to +63d B. 

OUR PRICE £9.65P/P & Ins 30p 

MODEL AF.105 VOM 
50,000 opv. Mirror 
scale. Meter 
protection. 
0/3/3/12/60/120 / 
300/600/1200V DC. 
0/6/30/120/, 
300/600/1200V DC. 
0 /30pA /6/ 
60/300 mA/ 
12 Amp. 0 /10K/ 
1 m/10m/100 
Meg Ohms. -20 to -17dB. 
OUR PRICE£13.56'P /P & Ins bop 

Model HT100B4 MULTIMETER 
Overload protected, 
Mack proof circuits. 
9.5uÁ Meter with 
mirror scale. Sensitivity 
100kV. Polarity change 

-/50h250/00020 
5/ 

.r 
Volts DC, 2. 5/10/50/ 
250/1,000 Volts AC. 
DC k/2/2 ace 0 -20/ 
200k/2/20 

current:- 
Meg. ohms. 

DC current:- 10/250uÁ/25/25/250 
mA /10A- AC current:- 0 -10A- -20 
to +52dó. Operates from 2 x 1.5V 
batteries. Size: 180 x 134 z 79mm- 

OUR PRICE£21.50P /p &ietoop 

U4341 Multimeter & 
Transistor Tester 
27 

protect 
v. 

Overload protected. 
Ranges: 0.3/1.5/6/ 
30/60/150/300/900V 
DC. 1.5/7.5/30/150/ 
300/750V AC. 
Current: 0.06 /0.6/ 
6 /60 /600mA DC. 

' 0.3/3/30/300mA AC. 
Resistance: 0.06/ 
0.6/2/6/20/60/200k ohms/2 Mohms. 
Battery operated. Supplied complete 
with probes, leads and steel carrying 
ease. Size: 115 x 215 a 9Omm. 
OUR PRICE£11.85 P/P & Ins 6óp 

U4324 MULTIMETER 
High 

. 1.2/ 12/30/ 
60/120/600/1200V 
OC. 3/6/15/60/150/ 
300 /600 /900V AC. 
Current: 0.06/0.6/ 
6/60/600mA/3A DC. 
0.3/3/30/300mA/ 
3A AC. Resistente: 
25/500 ohme/O- erens0 /500k ohms/5 

167 e 98 xr 663mm. Supplied comp- 
lete with test leads, spare diode and 
instmctioru- 
OUR PRICE £10.60p /p & Ins 60p 

MODEL 500 
30,000 env with 
overload protect - 
tien. Mirror scale. 
0/0.5/2.5/10/25A 
100/250/500/ 
1000V DC. 
0/2.5/10/25/100 / 
250/500/1000V 
AC. 0/50uA/5/50/ 
500mA. 12A DC. 
0 /60k /6 meg/60 megohms. 

OUR PRICE £15.05µ/P & Ins 6op 

370WTR MULTIMETER 
Features AC current 
ranges. 20,000opv. 
0/0.5/2.5/10/50 / 
250/500/1000V DC. 
0/2.5/10/50/250 / 
500/1000V AC. 
0/50uA/1/10/100 

Á/1/10A DC. 
0/100mA/1/10A 
AC. 0 /5k /50k /500k/ 
5 Meg /50 Meg. 
Decibels: -20 to +62dB. 

OUR PRICE £21.50 P/P & Ins bop 

KAMODEN TT35 
TRANSISTOR TESTER 
High quality 

strument to 
test reverse leak 
current and DC 
urrent, Ampli- 

licatianfactoodr oesf 
NPN, PNP, di, 
transistors, SCR's 
etc. 4" square 
clear scale meter. 
Operates from 
internal batteries. 
Complete with 

, leads instructions, 
handle. 

OUR PRICE £18.90. 
Pip & 
Ine 60p 

SINCLAIR DM2 DIGITAL 
MULTIMETER 

Will measure AC and DC volts. AC 
and DC current, and resistance in e 
total of 20 ranges. The large light 
emitting diode display will read up 
to 1999 and automatically indicate 
polarity. Indication of positive and 
negative overload is also provided. 
The instrument is fitted with e 
combined carrying handle and 
bench stand and sockets are 
p 'd d th t f 
external power supply. 
RANGES: 
DC VOLTS: 1v, 10, 100v,1000v. 
AC VOLTS: 1v, 10v, 100v, 1000v. 
DC CURRENT: 1mA, 10mA, 
100mA,1000mA, 
AC CURRENT: :1 inA.10mA,. 
100mA, 1000mA. 
RESISTANCE: 1k, 10k, t00k,1000k, 
OUR PRICE £63.70 P/P & Ins Sop 

U91 Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
breaking circuit. Ranges: 
300/600V AC. Cunene 

01 /2 I252(ee t. 

94 x 36mm. Complete 
with urryirg eas, Na. 
and fuss, 
OUR PRICEf15.10P /P &Ins6op 

U4317 MULTIMETER 
High sensitivity 
instrument for field 
and laboratory work. 
Knife edge rams[, '_- 
-Overload 

tecti . 
protection, 

Rams- 1005/5{ 
DC.5/10/25/50/1 0 0 

500/1000V 1/5/1 /50/ 50 /1 /5A C. 0.25/ 
0.5/1/5/10/ 5 /250mA/1 DA. 

Res- 
istance: 

0.5//0/1mÁ2 o AC-1/3f 
i 0/3 

ohms. Decibels: 
- I-10dB 

.Bet30ykohms.Decibels: 
210 

x 155 
9amm. operated. Size: na x 175 x 
90rn mSuppliedincarry ingcasecom- 
pete with leads. 

OUR PRICE£18.35 pip &Ins6op 

MODEL C7080EN 
,Giant 6" mirror 

'0152/0420.0/M 
, 

50/250/1000/ 
5000V DC. 
0/25/10/50/250/. 
1000/5000V AC- 
0 /50uÁ/1/10/ 

A 
DC- 0/2k/200k/ 
20 Meg, -20 to +50dB- 

OUR PRICE£21.50p /p &Ins bop 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. 

Overload 
Mirror 

ale, overload 

gr.6737MOT10207/ 
/ 

0.6/3/12/30/120 / 
600V DC. 

AC. 0/12/60/5 A/1 
O00mA/6/12A 
0/10/1 Meg/ DC 

100 
/ 

-20 
0 Meg. 
1to.2 

_ 
- 

T.01 -0.2 MFD 
Transistor tester measures Alpha, Beta 

Complete instructions, 
batteries and ds. 

OUR PRICEf22.65p /P &Ins sop 

TRANSISTORISED L.C.R. A.C. 
BR /8 MEASURING BRIDGE 

A new portable 
bridge offering 
excellent range end 
accuracy at low 

o cost. Resistance: 
6 ranges: 0.1 

ohm -11.1 megohm + 1% Induct- 
ance: 6 ranges: microhenry -111' 
henries t 2% Capacity: 6 ranges: 
lcpf -1110 mfd t 2% Turns Ratio: 
6 ranges: 1:1/1000- 1:11100 A 1% 
Bridge Voltage at 1,000cps. Opera- 
ted from 9 -volt battery. 100 micro - 
amp meter indication Size 71" x 
5, 

2" OUR PRICE £29 701 7./:sop 

{V 

' 

KAMODEN 72.200 Multitester 
High sensitivity 
tester. 200,000 nay 
Overload protected - 
Mirror scale. 
Rargs:- 0/,06/,3 
3/30/120/600/ 
1200V DC. 0/3 
12/60/300/11200 
V AC.0 /6uÁ/ 
1,2mA /120mÁ/ 
600mA /12A DC 
0/12A AC. -20 to 
+63dß.0 /2k/200k/ 
2 Mag /200 Megohms. 

OUR PRICE £24.3ÚP /p & ins 6op 

CI5 PULSE OSCILLOSCOPE 
For display of pulsed 
and periodic wave- 
forms in electronic 
Circuits, VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity at 100kHz 
V RMS /mm: 0.1-25; 
HOR, AMP. Band- 
width: , 

Sensitivity ay 
VRMS /mm: 0.3-25 
Preset triggered sweep 
1- 3000u5ec. Free running 20 -200 
kHz in ne ranges. Calibrator pips, 
220 x 360 x 430mm. 115 -230V AC, 

OURPRICEf47.50 P/P &ins 
E1.60 

TE -200 RF SIGNAL 
GENERATOR 
Accurate wide range 
gal generator 

covering 120 kHz -500 
MHz on 6 bends, 
Directly calibrated. 

Variable 
R.F. 

ttenuetor audio output. Mal socks 
for calibration. 220/240V c.c. 
Brand new with instructions. 
Size 140mm a 215mm x 170mm, 
OUR PRICE £24,30 P/P & ins 6op 

ALL PRICES 
INCLUDE VAT 
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EXPORT Personal exports arranged for CUSTOMER SERVICES Our 
overseas visitors. Goods specially packed, Customer Services Division at Head 
insured and despatched to all parts of the Office will answer all your enquiries world atmìnimum cost exclusive of VAT. -just ring 01-2001321 
Payment by bank transfer, certified cheque, 
postal order or money order in any currency. 
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SAVE f14.001 

BUYAT 1114 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine 2Z00.cos 

to 250kHz 
on 4 betide. 
Square 20 

kHz. Output 
kr 

200/250V 
AC operation. Supplied brand new 
guaranteed, with instruction manual 
end leads 
OUR PRICEf26.90 pip à . inasop 

ARF 300 AF /RF SIGNAL 
GENERATOR 
All transistorised 
Compact fully 
portable. AF sine - 
wave 18Hz to 220 
kHz. AF square 
wave 16Hz to 100k 
Hz- Output Square/ 
Sine wave 10V- 
P-P RF 100klz to 

00MHz. Output 
1V 1240V m. 

in0V AC operation. Complete 
with instructions/Ind leads. 

OUR PRICE f40.50P /P &Inssop 

HANIMEX HOC 1900 DIGITAL 
ALARM CLOCK 

,-111111111111 
75 

240V operation 
with large clear numbers, night 

light and 'snooze switch. 
Attractively finished in white and 

silver. 

OUR PRICE E8.10 P/P & ins moo 

T.T.C. SPRITE 
STEREO 
HEADPHONES 
Feather weight 
(5 oz) Dynamic 
stereo headphones 
prrovidiu g high quality 

prod tion at a budget price 
Soft removable ear pads and 
adjustable headband. Speaker 
size: 28mm. Impedance: 8 ohms. 
Frequency respo nse: 30 -13000 Hz. 
OUR PRICE £2.40 P/P .1.30p 

IS)PRICES 
/NCL )) tl // VAT 

SAVE £9.35 

NEW GOLDRING G102 KIT 

Belt -drive 2 -speed turntable in k 
form complete with pick up arm 
and head shell. p /P& 
OUR PRICEf21.15,ins £1.00 

WALKIE TALKIES 
SKYFON NV7 
Super low cost 
transmitter! 
roc eivers.100MW 
with call buzzer antl 
on/off volume 
control. 7 transistors. 
Telescopic rod 
antenna. 
OUR PRICE E43.60 
per PAIRP/P & Ins 50p 
NOT LICENSABLE 
IN THE U.K. 

MODEL TE20 RF SIGNAL 
GENERATOR 
26 hertz.. 

Dual output 
RF terminals. 

al.loutput 
` RF able Separate 

Accuracy 
audio output 

to 
t Audio 

106-1 Power rAC. 
5, Com AC. 

with 
Leeds etc. 

150mm. Complete with test 
Wds etc. 
DUR PRICE f20.45P/P cons sop 

make sense of 
Hi-Fi 

SUPERB "ALLOW 
PRICES 

AUDIOTRONIC DIGITAL 
CLOCK RADIOS 

ADC22 315 
24 -hour 4& P_ 
clock radio, 
covering MW/FM wave- 
bands. 180 -minute sleep timer. 
timer. Choice of Grey or White 
cabinet. P /P& 
OUR PRICE' E17.50 lnsEl.00 

SINCLAIR Project 80 Modules 
240PowerAmp. £5.60 P;Palns.l5p 
260 PowerAmp. £6.95 P/P & Ins. 15p 
Stereo 60 Pre -Amp E13.10 PIP & Ins.15p 
Active Filter Unit £7.40 PIP & Ins. 15p 
FM Tuner £13.10 P/P a Ins. 15p 
Stereo Decoder £8.40 P/P a Ins. 15p 
PZS Power Supply £4.65 P /P &Ins.30P 
226 Power Supply £8.40 P/P & Ins. 30p 
15213 Power Supply £7.90 P/P a Ins. 30p 
Transformer for PZ8 £5.10 P/P & Ins. 302 

AUDIOTRONIC HEADPHONES 
LSH2O Individual 

volume controla. 
Mono /stereo switch. 
40 -19,00 Hz. 8 ohms. 
OUR PRICE £6.25 

P/P & Ins 50p 

LSH30 Individual 
tone and volume 
controls. Mono/ 
stereo switch. 
30- 20,000 Hz.8 ohms. 
OUR PRICE £8.95 P/P &In53OP 

LSH40 Two -way 
speaker system. 

Individual volume 
controls. 20- 20,000 Hz. 

8 ohms. 
OUR PRICEf10.75 

P/P & Ins 30p 

ADC33 
Deluxe 
24 -hour 

clock radio covering MW/FM 
wavebands. 180 -minute sleep 
timer. Buzzer alarm. Tone control 
OUR PRICE £19.95 P/P& 

Ins £1.00 

MINIATURE ORGAN 
MUSIC MASTER AM100 

Spanning 
nearly two 

including 
t , \i:' is instrument 

will give hours of enjoyment 
to all the family. Beautifully 

finished. The Keyboard range can 
be adjusted to be in tune with any' 

instrument. Operates from 
internal 9V battery. Fitted with 

on /off switch, vibrato switch, 
earphone socket and external 

9V D.C. socket. 
Size 229mm x 127mm x 64mm 

OURPRICEf9.95 Pie sons sop 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
CEO £1.70 £3.24 £7.65 
C90 ,E2.42 £4.59 £10.80 
C120 £2.95 £5.59 £13.22 

P/P & Ins 4p each 
3 -10p: 4 and over 15p 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
transistor 
amplifier oper- 
ates from mag- 
netic, ceramic 
or tuna 
inputs with 
twin stereo headphone outputs and 
separate each 
channel. Operates f from 9Vbattery. 
INPUTS: 5mV and 100mV. 
OUTPUT: 50m V per channel. 
OUR PRICE£10.65P /P & Ins 30p 

ELIZABETHAN DCR26 DIGITAL 
CLOCK RADIO 
A smaller than usual digital clock 
AM /FM radio, measuring only 
84 "w x 31"d x 4"h. The OCR is 
finished in simulated teak veneer 
and is fitted with a ore -set sleep 
timer switch that will turn on the 
radio at the precise time chosen 
(Mains operated) List Price 124.25 

'OUR PRICE £14.90 éi 31 
ins. 

ELIZABETHAN 8 /LZ -1 
8 -Track Stereo Player. Home 
8 -Track player with automatic and 
manual programme change and 
illuminated channel indicators for 
use with your hi fi system. Size 
71 "w x 12 "D x 21 "h. List Price 
£28.90. 

OUR PRICE £14.90 P/ ié Ina 

RANK AUDIO 
RA 210T STEREO AMPLIFIER 
7 -71 watts rms. Inputs for 
magnetic phono, tuner, tape and 
aux. Separate base, treble, 
balance and volume controls. 
Headphone socket. Teak case. 
Unrepeatable offer. P/P & 

OUR PRICE £21.85 Insc1.00 

LASKYS 32 PAGE 
CATALOGUE AND PRICE 
LIST- absolutely free a9d 
available from all stores 
or by post (see coupon 
below). This exciting 
catalogue provides a 
comprehensive selection 
from the largest Hi -Fi 
Retailer in Europe -a 
MUST for every Hi -Fi and 
electronics specialist. 

HIGH QUALITY' 
CONSTRUCTION 

JOSTY KIT KITS 

PRICES 

EAR 
LIMITED STOCKS 

AT Oxford Street, 42& 
257 Tottenham Court Road. 
1 '2, Fleet Street, 
311 Edgware Road- CROYDON 
BIRMINGHAM KINGSTON 
LEICESTER NORTHAMPTON 
SOUTHEND TUNBRIDGE WELLS 
WOLVERHAMPTON branches, or 
by Mail Order. 

All kits are complete with cmprs- 
.heentee easy to follow instructions and 
covered by full guarantee. 
Post and Packing Ins. 15p per kit. 

AF20 Mono amplifier £5.05 
AF25 Mixer £2.90 
AF30 Mono pre -amplifier £3.40 
AF35 Emitter amplifier £2.55 
AF80 0.5W mic. amplifier £5.10, 
AF305 Intercom £8.45 
AF310/2 Mono Amplifier £7.95 
M160 Multi- vibrator £3.95 
M1302 Transistor tester £7.05 
M191 VU Meter £5.45 
M192 Stereo balance meter - £7.10 
LF380 Quadraphonic device £11.45 
AT5 Automatic light control £17-55 
AT30 Photo cell switch unit £5.65 
AT50 400W trios light 

dimmer /speed control £24.35 
AT56 2,200W trios light 

dimmer /speed control £10.62 
AT60 1 channel light control £8.85 
AT65 3 channel light control £4.05 
GÚ330 Tremolo unit £3.40 
HF61 Diode detector £3.85 
HF65 FM transmitter £17.30 
HF75 FM receiver £27.95 
HF310 FM tuner £11.15. 
HF325 Deluxe FM tuner £8.35 
HF330 Decoder IHF310/3251 £2.20 
GF310 Stereo pre -amplifier _ 

for use with 2 x AF310 -£8.80 
GP312 Circuit board ' £2.25 
GP304 Circuit board £5.65 
HF3801w /vhf aerial amplifier £5.25 
HF395 broadband aerial amp. f9.80 
NT1 O Stabilised power supply 

100mA, 9V £6.60 
NT300 Stabilised p. supply £13.95 
NT310 Power Supply 240 V AC 
or2x18V D.C.at2amps E5.95 
NT305 Voltage converter E5.95 
NT315 Power supply 240V AC 

to4,5 /t5V DC, 500mÁ 
Amateur Electronics by Josty -Kits 
the professional took for the amateur 

covers the subject from basic prin- 
cipals to advanced electronic techniq- 
ues. Complete with circuit board for 
AE1 to AE10 listed below. 
OUR PRICE £3.30 INo VAT) 

AE1 100mW output stage £1.60 
AE2 Pre -amplifier £1.40 
AE3 Diode receiver 12.15 
AE4 Flasher £1.30 
AE5 Astable multi -vibrator £1.15 
AE6 Monostable multi- vibrator £1.10 
AE7 RC generator £1.10 
AE8 Bass filter £1.10 
1E9 Treble filter £1.10 
AE10 CCIR filter - 

£1.10 

your nearest store 

CENTRAL LONDON (01) 
4810xford Street. WI 493 8641 
10 Tottenham Court Rd. WI 637 2232 
33Tottenham Court Rd. WI 636 2605 
42 /45TottenhamCt. Rd. WI 6360845 
257v8Tottenham Ct. Rd. WI 580 0670 
3 
118 Ed2eare Road, W2 723 9789 
193 Edgware Road. W2 7236211 
207 Edgware Road. W2 723 3271 
311 Edggwwaare Road, W2 262 0387 
346 EOgware Road, W2 723 4453 

109 Fleet Street, 
Road 

353 5812 
152/3 Fleet Street, EC4 353 2833 

BMUNNGNM 
116 Corporation Sirat 021 -236 3503 

BRISTOL 
16 -1810 Penn Street 20421 

CROYDON 
1046 WhitgiH Centre 681 3027 

KINGSTON 38/40 Eden St. 5461271 

Lsx l 
LEICESTER 45 Market PI 537678 

N ORTHAMPTON 
78 Abington Street 35753 

N OTTINGHAM 
5-7 tower Padiament St. 48987 

OXFORD 16 Westgate Centre 722870 

READING 6 Friars Walk, Friar Street 

REWORD 32 Hill Street 948 1441 

ROMFORD 86 South Street 20218 

SOUTHEND 
205/206 Churchill West 612241 

53/57 WELLSd 23242 

WOLVERHAMPTON 
30 Wulfrun Way 23384 

All prices correct at 2317/75 but subject 

to change without notice E. & 0. E. 

ALL PRICES INCLUDE MT. 

Practical Wireless, October 1975 

TO LASKYS CUSTOMER SERVICES DIVISIONAudiotronicHuuse, The Hyde, 

London NW9 6JJ. Tel : 01- 200132 

Please send me the following items 

Name 

Address 

y 

Signature 

L 
Reg 

TOTAL I 

PURCHASE PRICE (inc. P¡P. &Ins.)11 

Please send me your Flee 32-page Hi -Fi catalogue price list 
I enclose cheque O postal order O money order O 

!wish to pay by Barclaycard /Access and my number is 

eyed in England No. 347947 at 12 Lower Grosvenor Place. London SW1 OEX PWIJ'. 
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CJL LTD. P:O. BOX 34,CANTERBU RV, CT1 iYT 

AERIALS 
Telescopic,15 -12ocm £1.50 
Telescopic,H & V Swivel,15 -80cm £2:25 
Indoor FM antenna,Compact design £2.45 
Loft mounting FM dipole antenna £2.45 
CAPACITANCE SUBSTITUTION BOXES 
Single control for easy selection 
0001, 001 ,0022,01,022,047,0.01,0.22 £2.35 
KEYNECTORS 
Rapid connect to mains.Bui It -in 
plano awitches,neon & 13A fuse £3.50 

MULTIMETERS 
Vdc- 10,50,250,1,000. Vac- 10,50,250, 
1,000.1dc- 100mA.R -150k £4.95 

PRINTED CIRCUIT NITS 
Contain all items necessary to 
produce printed circuits £3.95 
SIGNAL INJECTORS 
Audio through video signals, ideal 
-servicing amplifiers,radio & tv £4.25 
TEST SWITCHES 
5 miniature push to teat switches £1.00 
VERNIER DIALS 
Positive logging to 1 /10th of a 
degree,8:1 ratio,clear scales £2.45 
VU METERS 
Calibrated -20 to .3,0- 100%, ideal 
-recording level or power output £3.40 

AUDIO PRODUCTS 

AUDIO LEADS 
5p din pig to 5p din plg.1.5m lead 
2p din pig to 2p din akt. 10m lead 
5 pin din plug to 2 phono plugs 
BIB HI -FI ACCESSORIES 
GROOV- KLEENS- Ref.42 £1.95 
}" TAPE EDITING KITS- Ref.23 £1.50 
CASSETTE EDITING KITS- Ref.24 £1.65 
CASSETTE HEAD CLEANERS- Ref.31 £0.65 
HI -FI STEREO TEST CASSETTESAef. 53 17.15 

£1.20 
£1.45 
£1.20 

NO EXTRAS -VAT INCLUDED -FREE DELIVERY 
CASSETTE WALLETS (HOLD 6)- Ref.39 
CASSETTE HEAD DEMAGNETISERS 
Shaped pole piece -saves time 
EARPHONES 
Stethoscope atyle,e ohrn dynamic 
Crystal earphone with lead & plug 

High resistance,2000 ohm headphone 

FOOT SWITCHES 
Push on -push off.Anti skid base 

INTERCOMS 
2- station, ideal for the home -baby 
alarm,office,with cable & staples 

Door -phone 'Answer door before 
opening' Completely weatherproof 
MICROPHONES 
Dynamic,remote start /etop,200 
ohms,100- 10kHo,6mV output 
MINIATURE TRANSISTOR MODULES 
Microphone pre -amplifier 
Power amplifier 
(Each plug -in with mounting socket) 
STEREO HEADPHONES 
Superb stereo listening in comfort 
and privecy,30- 15kHo,8 ohms 
STEREO HEADPHONE JUNCTION BOXES 
3 way switch unit selects phones 
only,apeakers only or both 
STEREO PRE -AMPLIFIERS 
In:3-30mV.Equalise:RIAA.Out:200- 
800mV fiat.20- 20kHo.Supply:PP3 
SPEAKERS 
Miniature,75mm dle,8 ohms 
TWEETERS It CROSSOVERS 
Super Tweeters,8 ohms,c /f 7kHz, 
For systems up to 30W RMS 
Cone Tweeters,8 ohma,c/f 3kHz, 
For systems up to 10W RMS 
Crossovers, 8 ohms, c/f 800, 3kHz, 
7kHz.For systems up to 40W RMS 
Crossovers,8 ohms,c/f 3kHe. 
For systems up to 15W RMS 

£0.90 BATTERY ELIMINATORS 
Miniature AC adaptor -provides 

£3.65 9V at 50mA DC output from mains 
POWER SUPPLY UNITS 

£1.20 P1 Swilchable between 6 8.9V (200mA) 
£0.65 ideal -most small radios,etc. £4.85 
£3.20 P2 Switcheble to provide 6,7.5, 

9V at 400mA £7.15 
TRANSFORMERS 

£2.70 Mains (minieture),2 secondaries 
0- 6V,0 -6V RMS,280mA £2.70 
0- 12V,0 -12V RMS,15OmA £2.70 
Mains (sub miniature) 
6 -0 -6V RMS,100mA 
12 -0 -12V RMS,50mA 

£4.35 

£6.35 

£9.95 

£2.15 

£2.45 
£2.70 

£4.85 

£2.30 

£1.45 
£1.45 

PERSONAL RADIOS 
Phi lips RL077 with earphone & case £6.00 
Philips RL020 with earphone & case £7.50 

TOOLS 

COMBINATION TRY Y MITRE SQUARES 
Cab i ne t /Chassis /P . C . B . work . One 
tool combining Try & Mitre Squere,Depth, 
Height and Marking Guages.300mm /12ín 
Rule.Spirit Level /Plumb B. Steel Scriber £2.35 
HAND DRILLS 
Leytoo! compact, 5/16" chuck, Gears 

£7.30 totally enclosed,S /L bearings £3.99 
SOLDERING IRONS 

£0.95 Antex 25W,X25,240V,Low leakage, 
1/8" interchangeable long life bit £2.05 
3/32 ",1 /8 ",3/16" spare bits -each £0.47 

£4 5o X25 Eleménts £1.10 
Stands, ST3, H igh grade base, spring, 

£2.35 spangee,accomodation -spare bits £1.00 
SOLDER -in handy Bib dispenser .£0.43: 
WIRE STRIPPERS & CUTTERS 
Bib 8B, 8 guage selector ,automatic 
opening,easy grip handles £0.85 

£5.85 

£2.10 

IMPROVE PETROL 
CONSUMPTION 
Fit the Brilliant 
New P.E. Scorpio Mk li 
"Dual Polarity" 
Capacitive Discharge4,,.,,, r.. 
Electronic Ignition 
System 

P.E. `VARICAP' STEREO PUSH BUTTON 
F.M. TUNER 

* Genuine improvement In overall petrol consumption (independent report 
claims at least S %- 10" %") 

* Much easier cold weather starting, less strain on your battery 

* Less use of choke -increase engine life 
* 

cylinder 
Together with the following 'Scorpio Mk II' plus features not previously available 
with other makes:- 
* Only one model used for both positive (F) and negative( -) earth vehicles -if 

you change your car, you can certainly transfer your 'Scorpio'. * Retains your original contact breaker points, which last their mechanical 
life -no points burn 

* Will drive electronic tachometers. 
Send a stamped addressed envelope for our free interesting brochure, "Elec- 
tronic Ignition -How it Works ", containing circuit and itemised price list. 
Price for complete kit of parts, with easy to follow, comprehensive instructions, 
connecting wire, etc. ONLY £15.50, including V.A.T. and postage and packing. 
Ready made unit, fully tested, for immediate installation with easy to follow 
Instructions, all leads, etc., ONLY £17.50, including V.A.T and postage and 
packing. 

THOUSANDS ALREADY IN USE -FULLY GUARANTEED. 

The P.E. 'Varicap' Stereo Tuner uses 
the latest Muliard modules for R.F and 
I.F. circuits -highly sensitive and pre - 
aligned for ease of construction. 
This superb kit has everything to enable 
you to construct this highly sensitive F.M. 
Stereo Tuner, with instant push button 
station selection, self contained regulated 

power supply, stereo decoder, etc. etc. 
Easy to construct, highest quality 
reproduction. 
Price only £34.50 including V.A.T. and 
postage and packing. Please send stamped 
addressed envelope for our free brochure 
on the Varicap, which gives performance 
figures, detailed description, etc., etc. 

P.E. `GEMINI' STEREO AMPLIFIER 
Output genuine 30W R.M.S. per channel! 
Distortion 0.01% (Maximum)! 
Frequency response -3dB, 20Hz to 100 
kHz into 8 ohms! 
Fully comprehensive inputs, disc, tape, 
MIC etc.! 
Yes, we are still supplying all components 
for this superb Stereo Amplifier, since 
we have not yet found a better one! 

Fully comprehensive constructional book- 
let available, containing full specification, 
performance graphs, step -by -step, 
assembly instructions, photographs, fault 
finding guide, etc. etc. Price 55 pence 
plus 9 pence postage and packing. 

For itemised price list only please forward 
stamped addressed envelope. 

ELECTRO SPARES, 288 ECCLESALL ROAD, SHEFFIELD SII 
Tel : Sheffield (0742) 668888 

Please allow 14 days minimum for delivery, for postal delays, cheque clearance, etc. 

8PE 
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CAPACI TORS 
AND RESISTORS TRANSISTORS IC's TRANSFORMERS CONNECTORS 

Use DORAMcomponents foryourproject 

CASES INDICATORS 

The doorWly to Amateur Electronics 

NEB/ - ilk, 

tiklAIOS11 
L_._ 111e E® 

ONLY 

NC. POST AND PACKING 

Practical Wireless, October 1975 

DORAM'S NEW CATALOGUE OFFERS THOUSANDS UPON THOUSANDS OF 

QUALITY ELECTRONIC COMPONENTS AND AUDIO ACCESSORIES FROM 

TRUSTED BIG NAME MANUFACTURERS. 

AI ALL COMPONENTS ARE INDIVIDUALLY CODED AND PRICED - MANY NEW 

COMPONENTS ADDED FROM CUSTOMER REQUESTS. 

AI 16 EXTRA PAGE DATA SECTION. 

UNIQUE FREE UP -DATE PRODUCT INFORMATION SERVICE DURING LIFE 

SPAN OF CATALOGUE. 
ilk ALL COMPONENTS SENT BY RETURN OF POST. 

*POST AND PACKING FREE (only applies for Great Britain, N. Ireland and 

B.F.P.O. Nos. - overseas orders F.O.B.) 

ill NO QUIBBLE REPLACEMENT PART SERVICE 

r-77tloaMybo aterrelearotace PLEASE PRINT BLOCK CAPITALS o 
DtlArfl 
DORAM ELECTRONICS LIMITED 
P. O. Box TR8 
Leeds LS12 2UF 

I enclose 60p. Please send me by return my 
new Doram Catalogue. (Overseas orders 

except for B.F.P.O., please add 30p Jor 
post and packing surface only). 

NAME 

ADDRESS 

Post Code 
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POWER UNIT Type A126 
Supplying 6, 7.5 - or 9 
Volt DOat 200 OA. 
In moulded case form- 
ing a 2 pin 5A mains 
plug. 
2 metre output lead 
with 4 -way multiplug 
giving 2.1 and 2.5 mm 
sockets and 3 -5 mm 
plugs. 
Price 2210. Post 10p. 

2" and 4" PANEL METERS 
2" 4" 

SIZE: 60mm Wide SIZE: 110mm Wide 
z 45mm High x x 82mm High x 
40mm Deep. 43mm Deep. 
Movement I.R. Movement I.R. 

Ohms Ohms 
0 -50 micro A, 1250 0 -50 micro A. 1400 
0 -100 micro A. 580 0 -100 micro A. 730 
0 -500 micro A . 170 0 -600 micro A. 200 
0-1 mA 170 0 -1 mA 200 
0 -5 mA 170 0 -5 mA 200 
0 -10 mA 6 0 -10 mA 6 
0 -50 mA 0.5 0 -50 mA 0.5 
0 -100 mA 05 0 -100 mA 0.5 
0 -500 mA 0.5 0 -500 mA 0.5 
0 -1 AMP 0.5 0 -1 AMP 0.5 
0 -2 AMP 0.5 0 -2 AMP 0.0 
0 -25 Volt 15K 0 -25 Volt 151( 
0-50 Volt 50K 0 -50 Volt 55010 
0 -300 Volt 300K 0 -300 Volt 300K 
"g" Meter 170 "g" Meter 200 
VIT Meter 5250 VU Meter 5250 
VU Meters are complete with detectors. 
Modern wide view. 
Price 2" 63.20 Post 10p. Price 4" £4.00 
Post lop. Lampa 60p per set. 

# watt CARBON FILM RESISTORS 
I watt at 70 °C E 12 range 10 0 -1M C2 5% 
toI above 470 Kil 10% toi at 95p per 100. 

CI000 MULTIMETER 
Special Offer 
Compact General Pur- 
pose Mini Multimeter. 
Input Resistance 1000 
ohms per volt 
Ranges: 
AC Volts 0 -15, 50, 250, 

1000 V 
DC Volts 0 -10, 50, 250, 

1000 V 
DC Current 0 -1 mA. 

0 -100mA 
Resistance 0 -150K ohms 
Size 60 x 24 x 90 mm 
Complete with Batteries, Test Prode, 
Instructions. Special price 6380 Post 25p. 

C1001 MULTIMETER 
Input Resistance 20,000 ohms per volt 
Overload protection 
150 leA movement, clear scale 
Ranges -AC Volts 0 -10, 50, 250, 1000V 
DC Volts 0 -5, 26, 125, 500, 2500V 
DC Current 0 -50 mA 
Resistance 0 -60 Kohms, 0-6 Mohms 
Decibels -20 to +22 dB. 
Carrying Case, Test Prods and Batteries 
included. 
Size: 11.5 x 8.3 x 2.7 cm. 
Price 09.85. Post 20p. 

TRANSFORMERS 
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 Spin outset sockets, and are 
available with 110 volt or 240 volt output. 
(Please state). Auto types are fitted with 
2 pin fiat style sockets up to 500 VA. 3 -pin 
sockets from 750 to 3000 VA. See Auto and 
Isolation sections for prices. 

SAFETY ISOLATING 
Prim. 120/240V. Sec. 120/240V. Centre Tap 
with Screen. 
VA Ref Price Price Price 
(watts) No. Cased Plugs Open Post 

£ 2 Pin + £ £ 
1 Earth 

60 149 8.35 0.88 4.37 0.06 
100 150 9.15 0.88 4-90 0.64 
200 151 11.45 0.88 8.14 0.80 
250 152 1290 0.88 9.80 0.88 
350 153 1550 0.88 11.88 0.95 
500 154 1725 0.88 13.62 1.13 
750 155 27.10 1.10 20.59 O.A. 

1000 156 8540 1.10 29-15 O.A. 
1500 157 42.00 1.10 83.87 O.A. 
2000 158 4975 2.64 37.10 O.A. 
3000 159 73.15 2.84 5855 O.A. 

12 & 24 Volts Prim. 200 -240V. 
Amps Ref. Price Post 

12V 24V Na. 6 £ 
0.3 0.15 242 1.58 0.34 
0.5 0.25 111 1.38 0.34 

1 0.5 213 1.74 0.47 
2 1 71 2.30 0.47 
4 3 18 2.98 0.56 
6 3 70 4.18 0.56 
8 4 108 4.56 0.64 

10 5 72 5.20 0.73 
12 6 116 5.51 0.72 
16 8 17 7-00 0.80 
20 10 115 1042 0.88 
30 15 187 1325 1.01 
40 20 232 1485 O.A. 
60 20 226 16.88 O.A. 

30 Volts 
Prim. 200 -240V. Sec. 12, 15, 20, 24, 30V. 
Amps Ref. Price Poet 

No. £ £ 
0.5 112 1.90 0.47 

1 79 2.40 0.56 
2 3 8.50 0.56 
3 20 4.50 e-64 
4 21 5.15 0.72 
5 51 6.40 0.72 
6 117 7.16 0.88 
8 88 9.55 0.95 

10 89 9 67 0.95 

50 Volts 
Prim. 200 -240V. 
See. 19, 25, 33, 40, 50V. 
Amps Ref. Price 

102 2.58 
103 8.48 
104 503 
105 581 
106 758 
107 12.30 
118 1320 
119 1702 

05 
1 

2 
3 

4 

6 

8 

10 

60 Volts 
Prim. 280 -240V. 
Sec. 24, 30, 40, 48, 00V. 

Post Amps Ref. Price 
£ No. £ 

047 0.5 124 2.30 
Z 126 3.41 

0.56 2 127 5.09 
0'04 3 126 7.52 
0.72 4 123 8.75 
0.88 5 40 9.75 

095 6 120 11.20 
8 121 15.00 

1.13 10 122 18.20 
O.A. 12 189 1850 

Post 
£ 

0.56 
0.56 
0.72 
0.80 
e -95 
0.95 
1.01 
1.19 
O.A. 
O.A. 

MINIATURE AND EQUIPMENT 
Prim. 840V with eerese. 

Volte Milliamps Ref. Price 
Sec. 1 Sec. 2 Sec. 1 Sec. 2 No. £ 

200 238 1.50 
0 -6 500 500 234 1.38 
0 -6 1000 1000 212 1.90 

100 13 1.40 
0 -9 320 330 235 1.50 
0 -8 -9 500 500 207 1.93 
0-8 -9 1000 1000 208 2.75 

40 240 1.85 
0 -15 200 200 236 1.88 

30 241 1.35 
0 -20 150 15- 0 237 1.38 
0 -15 -20 500 500 205 2.73 
0 -20 300 300 214 1.98 - 3500 NO SCREEN 1116 8.30 

700 (D /C) 221 2-20 
0 -15 -20 1000 1000 206 8.50 
0 -15 -27 500 500 203 3.00 
0 -15 -27 1000 1000 204 3.85 

3-0-3 
0-6 
0-6 
9-0-9 
0-9 
0-8-9 
0-8-9 
15-0-16 
0-15 
20-0-20 
0-20 
0-15-20 
0-20 
0-20 
20-12-0-12-20 
0-15-20 
0-15-27 
0-15-27 

Post 
£ 

0.25 
0.25 
0.47 
0.25 
0.25 
0.34 
0.47 
0.25 
0.25 
0.25 
0.25 
0.56 
0.47 
0.64 
0.47 
0.56 
0.56 
0.56 

PLASTIC CASED SILICON BRIDGE RECTIFIERS 
One Amp Two Amp Four Amp Six Amp 

50 P.I.V. 202 50 P.I.V. 35p 109 P.I.V. 55p 50 P.I.V. 65p 
100 P.I.V. 259 100 P.I.V. 40p 200 P.I.V. 59p 100 P.I.V. 70p 
200 P.I.V. 2,8p 200 P.I.V. 45p 400 P.I.V. 65p 200 P.I.V. 1102 
600 P.I.V. $Op 400 P.Z.V. 50p 600 P.I.V. 75p 400 P.I.V. 90p 

ADD 10p P k P PER ORDER 

d 
PLEASE 

ADD 

VAT 

AUTO TRANSFORMERS 
Price Price Price 

VA Ref. Cased Plugs Open 
Watts No. £ 2 .t 3 pin £ 
Tapped at 115, 220, 240 Volts 

20 113 3.85 0.20 1.71 
Tapped at 115, 200, 220, 240 Volts 

150 4 8.38 0.20 4.12 
200 65 7.04 0.20 4.95 
300 66 8.00 0.20 581 
500 67 1099 0.20 8.85 
750 83 13.82 0.85 10.80 

1000 84 1727 0.85 13.68 
1500 93 2187 0.85 18.31 
2000 95 8311 1.60 24.25 
3000 73 47.94 2.10 3510 

Poet 

0.47 

0.56 
0.64 
0-72 
0.88 
095 
113 
O.A. 
O.A. 
O.A. 

Send 25p for Catalogue 

POWER UNIT Type CC 12 -05 
Output switched 3, 4.5, 6, 7.5 
9 and 12 volte at 500 mA D.C, 
Operates from 240 V mains, 
suitable for Radios, Tape 
Recorders, Record Players etc 
Size 75 x 5.0 x 140cm. Price 
£a-95. Post 25p. 

MINIATURE NEONS 
6mm dia., 121nm length leads length approx. 20mm. Recom- 
mended" ballast resistor 150K ohms for 240 Volt operation 
Price: Packet of 10 for 60p. Postage 15p. 

A.S.P. LTD. 
DEPT PW9, SIMMONDS ROAD, WINCHEAP, 
CANTERBURY, KENT. Tel: (0227) 52436 

lONER ELECTRONICS 
FOR 

(Components, Transistors, Valves, Hi -Fi, all 
accessories, leads, etc., stocked. Speakers, 
Cartridges, Mircophones, Tapes.) 

Send 15p for price lists and our bargain page 

(Callers Welcome). 

38 MORGAN ST., WATERFORD, IRELAND 
Phone: 051 -32300 

444 

Elf CTROf11Klï 
. , kits of exceptional quality" (AUDIO mag. Dec. 1974) 
.. These kits are very good" (P.W. mag. June 1975) 

BUILD AND REBUILD AND DESIGN YOUR OWN WORK- 
ING PROJECTS -NO SOLDERING 
Radios, microphones, burglar alarms, inter- comme, ferrite 
detectors, solar sell, photoelectric cell, voice relay, electronic 
cats, birds, guns, organs, illuminometers, voltmeters, meters 
of all types, etc., etc., plus your own circuit designs. 
COMPLETELY SAFE -suitable for all, from beginners on. 
30 different projects £1045, 100 different projects £20.45, over 
150 £33.95. Add -on kits. spares. available too. 
Prices include Valuable Manuals, Battery, p. & p. VAT etc. 
Cheque /P.O. /Cash (or 11 p for literature) to DEPT. PW 

Satisfaction guaranteed. 
ELECTRONI -KIT LTD, 408 St.John's Street, 

London, EC1. [01 -278 4579] 
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Tuner 
Gram 
Tape Tape _O 

SHEER SIMPLICITY! 

O- 
O 

Half HY5 

-OrO 
-0 0-- 
-OiO 

Tar g.p 

I--- 
VOLUME 

BASS 

Half HY5 

TREBL 

41-- BALANCE 

O 
Stereo.Mono switch 

I-v 

PSU50 

Ov 

-L 
-N 

MONO ELECTRICAL CIRCUIT DIAGRAM WITH INTERCONNECTIONS FOR STEREO SHOWN 

The HY5 is a complete mono hybrid preamplifier, 
ideally suited for both mono and stereo applications. 
Internally the device consists of two high quality 
amplifiers -the first contains frequency equalisation 
and gain correction, while the second caters for tone 
control and balance. 

TECHNICAL SPECIFICATION 
Inputs: Magnetic Pick -up 3mV RIAA: Ceramic Pick- 
up 30mV; Microphone 10mV; Tuner 100mV; Auxiliary 
3- 100mV; input /Impedance 47k0 at 1kHz. Outputs: 
Tape 100mV; Main output Ddb (0.775V RMS). Active 
Torte Controls: Treble t 12db at 10kHz; Bass ± 12db 
at 100Hz. Distortion: 0.5% at 1kHz. Signal /Noise 
Ratio: 68db. Overload Capability: dOdb on most 
sensitive input. Supply Voltage: t 16 -25V. 

PRICE £4.50 P. 3d! P Vi ee 

TWO YEARS' GUARANTEE ON ALL OUR PRODUCTS 

The HY50 is a complete solid state hybrid HI -Fl 
amplifier incorporating its own high conductivity 
heatslnk hermetically sealed in black epoxy resin. 
Only five connections are provided, Input, output, 
power lines and earth. 
TECHNICAL SPECIFICATION 
Output Power: 25W RMS into 80. Load Impedance: 
4 -lutO, Input Sensitivity 0db (0.775V RMS). Input 
Impedance: 47kO. Distortion: Less than 0.1 ° %, at 25W 
typically0.05 %. Signal /Noise Ratio: Better than 75db 
Frequency Response: 10Hz -50kHz t 3db. Supply 
Voltage: t 25V. Size: 105x50 x 25mm. 

PRICE £5.98 P. & P. f ee 

The PSU50 Incorporates a specially designed trans- 
former and can be used for either mono or stereo 
systems. 
TECHNICAL SPECIFICATIONS 
Output voltage: 50V (25- 0 -25V). Input Voltage: 
210 -240V. 
Size: L.70. D.50. H.60mm. 

PRICE £6 
+ 48p VAT 
P. & P. free 

I.L.P. Electronics Ltd. 

Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

Please supply, 
Total Purchase price 
I Enclose, Cheque Postal Orders Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name & Address 

Tel (0227) 63218 Regd. V.A.T. No.202141535 Signature 
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LE -4 SPEAKERS 

FOR SPEAKERS AT FANTASTIC 
REDUCTIONS 

Superb performance and beautifully 
finished in selected teak veneers. A 
professional standard four -way speaker 
system giving 25 watts RMS power 
handling. Bass unit is 14 "x9" with 
8 "x5" unit for mid -range and twin 3" 
high frequency units to give monitor type 
quality and performance. 
Specification - Size 33 "x14 "x16" 
approx. Impedance 8 ohms. Power 
handling 25W RMS. (Peak 50 watts.) 
Frequency range 35 Hz--20 KHz. 

Our Price £34.00 each 
(normally £66.00) +£5.80 p & p. 

Scotland and the Orkneys 
P & P Surcharge £3.50 

EMI 350 KIT 

THE`COMPACT 
EASY BUILD SPEAKER KIT 
A compact bookshelf speaker system giving a igh 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, simply apply glue, 
fold up around baffle board, and fix together with 
masking tape till glue dries. 
The cabinet measures 12 "x9 "x5" deep approx finished in 
simulated teak, incorporating a quality 7"x4" elliptical 
speaker, power handling 4 watts, flux density 30,000 
maxwells, impedance 8 -15 ohms nominal, voice coil dia £ P 6.00 
1" magnet size 2-4" approx... pair inclusive P B P f1.70 

System consists of a 13" x 8" 
approx. woofer with a 3" tweeter, 
crossover components and circuit 
diagram. Frequency response: 20 Hz 
to 20 KHz. Power handling 15 watts 
RMS into 8 ohms. (Peak 30 watts.) 

£6.50 +£1.20p &p. 

Complete with crossover Components 
and circuit diagram 

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, 3t -a" 
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" x 11" x 9Z" 
approx. Comparable built units (EMI LE3) sold else- 
where for over £45 pair. 

£22.00 pair complete +f5.20 p & p. 

Complete with crossover Components and circuit diagram 

VISCOUNT IV STEREO SYSTEM 
System la. £65.00 
The new20 +20 watt Stereo Amplifier incorporating the latest silicon transistor solid state circuitry, 
the RT -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 recorder. auxiliary, tuner, disc and microphone. 
SPECIFICATION: 20 watts RMS per channel 40 watts peak. Suitable 8 -15 ohms speakers. Total distortion e 10 watts better than 0.2 %. Six switched inputs: 1. Magnetic P.U. - 3 millivolts 
47 K ohms IR.I.A.A.I: 2. Crystal /ceramic P.U. - 50 millivolts a 50 K ohms (R.IAA.): 3, 4, 6. Tape Tuner /Aux. - 140 millivolts e 50 K ohms (flat frequency response); 5. Microphone - 3 millivolts V 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 a full rated output. Signal to noise ratio: better than -50 dB on all inputs. Tone control range: Bass ± 15 dB c 50 Hz: Treble ± 12 dB e 10. KHz. 
Power requirements: 200 -250V A.C. mains a 60 watts. Approx. size: 181" x 3" x 10 ". 
MP60 type deck with magnetic cartridge, de luxe plinth and cover. 
Two Duo Type Ile matched. speakers - Enclosure size approx. 191" x 10z' x 71' in simulated 
teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling. 30 watts peak. 
Complete System with these speakers £65.00 +£6.50 

System 2. £81.00 
Viscount IV amplifier (As System la) 
MP60 type deck (As System la) 
Two Duo Type III matched speakers - Enclosure size approx. 27" x 13" 
X 111 Finished in teak simulate. 
Drive units 13" x 8' bass driver, and 
two 3" (approx.) tweeters. 20 watts 
RMS, 8 ohms frequency range - 
20 Hz to 18,000 Hz. 

Complete System with these 

'peakers £81.00 +07.60 p & p. 

PRICES: SYSTEM to 
Viscount IV 8103 
amplifier £25.00 +f 190 p & p. 
2 Duo Type Ile 
speakers £30.00 +f6.50 p & p. 

MP60 type deck with Mag. cartridge 
de luxe plinth 

and cover £20.00+£3.30 p &p. 
Total R purchased 
separately: £75.00 
Available complete for anty: f 65.00 

+£6.50 p & p. 

PRICES: SYSTEM 2 

Viscount IV 8103 
amplifier f25.00 +£1.90 p & p. 

2 Duo Type III 

speakers 046.00+ 7.50 p & p. 

MHO type deck with Mag. cartridge 

de luxe plinth 
and cover f 20.00 +f 3.30 p&p. 
Total if purchased 
separately: £91.00 
Available complete for only £81.00 

+f7.60 p &p. 

20x20 
SYSTEM 
Scotland and the Orkneys P & P Surcharge 
System ta £1.75 System 2 £3.50 

446 Practical Wireless, October 1975 

www.americanradiohistory.com

www.americanradiohistory.com


£20.00 +ft.35 p& p. J 

Console size - 
Unit Closed -171 "x 13}" x el lapp.) 

Unit Open -357'x137' "x4 }"(app.) 
This disco console is ideally matched 
far the Reliant IV and Disco 50 or any 

other quality amplifier. 
The unit is Iii inhed in black PVC with 
contrasting simulated teak edging, 
diamond spun control knobs with 
matching control panel. 

Yours for only 

£49.00 +f6.50 p & p. 

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

PUSH BUTTON CAR RADIO KIT- THE TOURIST TI 

NO SOLDERING REQUIRED 

NOW BUILD YOUR OWN 
PUSH BUTTON CAR RADIO 
Easy to assemble construction kit comprising fully 
completed and tested printed circuit board on 

which no soldering is required. All connections are 

simple push fit type making for easy assembly. 

Fine tuning push button mechanism is fully built 
and tested to mate with 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 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 41" deep approx. f9.50 +f1.05 p & p. 

Speaker including baffle and fixing strip £2.00 
+45p p & p. Car Aerial Recommended - fully 
retractable £1.60 +40p p & p. 

The Tourist I Kit For the experienced constructor. 

If you can solder on a printed circuit board you 

can build this model. Same technical specification 

as Tourist TT. Price f8.20 +f1.o5 p & p. 

ITER,21 QUALITY SOUND FOR 

-___ LESS THAN £24.00 
Stereo 21, easy to assemble audio system kit. No soldering 

required. 
The unit is finished in white P.V.C. and the acrylic top presents an 

unusually interesting variation on the modern deck plinth. 
Includes - BSR 3 speed deck, automatic, manual facilities 
together with stereo cartridge. 
Two speakers with cabinets. 
Amplifier module. Ready built with control panel, speaker leads and, 

full, easy to follow assembly instructions. 
Specifications - For the technically minded: 

Input sensitivity 600wV. 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 157'x8 "x4 ". Complete deck 

and cover in closed position approx. 157 "x 12 "x 6 ". 

Complete only £23.20 +£3.00 p & p. 

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. 

8 TR 
P 

*DISCO AMPLIFIER 

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 04 electrically mixed inputs. 03 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 10mV. (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 "x34 ". 

OME CARTRIDGE I BUILD YOUR OWN STEREO AMPLIFIER* 
Elegant self selector push button player 
for use with your stereo system. 
Compatible with Viscount iv system, 
Unisound module and the Stereo 21. 
Technical specification . Mains input, 
240V, Output sensitivity 125mV. 

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. No soldering - just simply 

screw together. 4 -watts per channel into 8 ohms. Inputs: 
t 20mV for ceramic cartridge). The heart of Unloosed is 
high efficiency I.C. monolithic power chips which ensure 

very low distortion over the audio spectrum. 240V. AC only. 

Also available with 2 speakers (7 "x4 ") £10 + £1.75 p b p.,£8.95 -I- £1.05.p a p. 

Also available with the 'Compact' (see opposite page) easybuild speaker kit fl3.50 -F f2 p& p 

Yours for only 

£ 16.20 +£1.70 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.R. MP60 type single play professional series decks, fitted with crystal cartridges. 

TECHNICAL SPECIFICATION: 
Pre -amp - Output - 200mV. 
Auxiliary inputs - 200mV and 

75omV 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% (Seamans kalee meter). 
Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 

controls in black and' brushed 
aluminium. 

Mail orders to Acton. Terms C.W.O. All enquiries 
stamped addressed envelope. Goods not despatched 

.outside U.N. 

Leaflets available fer all items listed thus* Send 

stamped addressed envelope. All items subject to 

DO NOT SEND CARD 
availability. Prices correct at 1st Aug 1975 and 

subject to change without notice. 

Just write your order giving All prices include VAT 
your credit card number at current rates 
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Lenco 
stereo Aasseite 
mechanisms 

from Goldring. 
Lenco cassette mechanisms, as recommended 

by Practical Wireless for the Kempton and Ascot car 
stereo players, have major appeal for the enthusiast. 

Both units are based on the famous STAAR 
designs, and the robust construction and precision 
engineering make these units ideal for use in car 

stereo players, Hi -fi systems, 
industrial and many other 

applications. 

Lenco CRV 
(as specified for the 
PW Ascot model). High quality 
unit, manufactured to hi -fi 

standards, with full facilities 
for both recording and play- 
back. Features include fast 
forward, fast rewind, pause 
control, erase, auto stop 
and cassette ejection. 
£23.12 including packing, 
carriage and VAT. 

Lenco FFR (as specified for 
the PW Kempton model). 
Cassette player with fast 
forward and rewind mechanism, 
auto stop and cassette 
ejection. £21.88 including 
packing, carriage and VAT 

rTo: Goldring Ltd., 10 Bayford Street, Hackney, London E8 3SE. 

Please send me: Lenco FFR at i21.88 

Lenco CRV at £23.12 

L 

I enclose PO, cheque for 
NAME 

ADDRESS 

®GoIdring 
To order, complete coupon and enclose Cheque or Postal Order made 
out to Goldring Ltd. Please cross out on coupon unit not required. 

448 

ENGINEERS 

YOURSELF FOR A 

This76page 
FREE book 

shows how! 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better 

job, 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 76 -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 
NE NE CUT OUT THIS COUPON r MN Mill 

Tick or state subject of interest. 
Post to address below. 

ELECTRICAL & Radio, Servicing & Painting & 
ELECTRONICS Repairs Decorating 
Practical Radio & 
Electronics 
(with KIT) 

Electronic 
Engineering 
Certificate 

Radio Amateur's 
Exam. 

AUTO & AERO 
Motor Mechanics 
C. & G. Motor V. 
Mechanics 
General Auto 
Engineering 
A.M.I.M.. 
Air Registration 
Board Certs, 
M.A.A. /I.M.I. Dip. 

General Elect. Eng. 
Certificate 

C. & G. Elect. 
Installations 

Elect. Install. & 
Work 

C. & G. Elect. 
Technicians 

RADIO & 
TELECOM- 
MUNICATIONS 
Colour TV 
Servicing 

C. & G. Telecoms. 
Technician's Cert. 
C. & G. Radio, 
TV & Electronics 
Mech. Cert. 

Radio & TV 
Engineering 
Course 

o 

CONSTRUC- 
TIONAL 
Heating, Ventilating 
& Air Conditioning 

Architectural 
Draughtsmanship 
& Design 
L.I.O.B. 
Carpentry & 
Joinery 
Plumbing 
Technology Electrical 
General Building Draughtsmanship 

MECHANICAL ' 
A.M.S.E. (Meth.)' 
General Mech. 
Eng. 111 

Inst. Engineers & 
Technicians 

Maintenance 
Engineering 

Welding 

MANAGEMENT & I 
PRODUCTION 
Computer 
Programming 
Inst. of Cost & 
Managements 
Accts. 

DRAUGHTS- 
MANSHIP & 
DESIGN 
General 
Draughtsmanship 
A.M.I.E.D. I 

G.C.E. 
-58'0' & `A' Level Subjects 
-over 10,000 Group Passes! 

Aldermaston College 
Dept. TPWIO, Reading RG7 4PF. 

also at our London Advisory Office, 4 Fore Street Avenue, Moorgate, London EC2Y SET. Tel. 628 2721. 

NAME (Block Capitals) 

ADDRESS 

I 
I 
I 

I 
I 
I 

Postcode 

Age Other subjects of interest 

Accredited by C.A.C.C. Member of A.B.C.C 

HOME OF BR1'TISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Practical Wireless, October 1975 

www.americanradiohistory.com

www.americanradiohistory.com


INFIIFIFICCUN 
Digital Displays 

ElI:aItiiìfl!gS Litt 
W INt3SOK ,BERKS. 
58/ 60: C RoV E RI3; 
5ENn C.R.C. VAI' TO ALL 

SSISNEY eA0'E -:íF NOT OÄ.ti.'7SP1SR. . 

,ARGE S1TaCRS. LOW PBICESa 
ELF, 

SPEC DEVíCES.CALLIèR9 WELCOME,. 
CATAI.OGÚB/LISE FREE Ss511 SAE. 
BÁRCLAXCARIS:& ACOESS_X Bag's',_ 

PRTL'ES TM U a 35P.EXPOtt2Y5 60p. .-_: 

SLAT RED LED 0.3" 
DIGIT 0 -9DP 89p ea 
GREEN &YELLOW £1.40 

JUMBO LED 0.6" 747 
DISPLAY £2.25 ea. 

3015F 0 -9DP £1 ea. 

ZENON FLASH TUBE 
£4. Data 15p. 

LEDD Tad 10p 
LEDS 209 STYLE ONLY 13p ea 
TIL 209 WITH CLIP RED 15p ea 
TIL 211 & CLIP GREEN 29p ea 
LARGE 0.2" & CLIP RED 17p ea 
LARGE 0.2" CLIP GREEN 30p ea 
209 STYLE OR ,2 "ORANGE 29p ea 
INFRA RED LED £1,255777 33p, 

DDDÚO OD 81D 
TEC12 PHOTO AMP /SCMITT /RELAY 
DRIVER or LED TTL INTERFACE 81p 

FLUORESCENT LIGHTS 12V MADE IN UK 
8 WATT 13" £3, 13W 22' £3.50 

DIGITAL CLOCti 
IC ÁY51224 4 DIGIT CLOCK £3,75 
01M5311/4 6 DIGIT CLOCK £7 

CASSETTE D,,í0.73 mechanics 
NEW 8tk CARTRIDGE MECHANISM ER 

STEREO CASSETTE MECHANISM £13.75 
Suitable for 'PR ASCOT' recorder 
with heads atc.SEND 15p for DATA 

INTEGRATED 
CIRCUITS 

739 DIL14 29p LM377 282512,87 
555 TIMER 54p 
723 RF/IF 28p 
709 T099 23p 
709 DIL 14 28p 
710 DIL 14 34p 
723 Reg. 54p 
741 DIL 8 27p 
741 DIL 14 29p 
741 T099 29p 
747 2x741 70p 

748 DIL 8 33p 
7805 5V £1.40 
7812 & 15 £1.40 
76013 6W AF £1 
8038 SIG GEN £3 
CA3028 -£1 

CA3046 55p 
CA3048 £2 
CA3052 £1.50 
CA3054 £1 
LM300 2-20V £2 
LM301 OPA 45p 
L2304 0-40V £3 
LM307 OPA 49p 
L'1i308 H1BO 95p 
L2309K 5V £1.48 
LM372 IF £1.80 

LM380 2W AF 89p 
LM381 2xPre £2 
LM3900 4xOPA69p 
IáC1303 £1.20 
MC1306 49p 
MC1310&LED£2,6$ 
MC1312 SQ £2.10 
MC1330 69p 
MC1339 2xPre £1 
MC1350 55p 
NE536 fetOPA £2 
NE540 Driver El 
NE550 2vRef 79p 
NE555 Timer 55p 
NE556 2x" £1.20 
NE560 PLL £3.15 
NE561 PLL £3.15 
NE562 PLL £3.19 
NE565 PLL £2.69 
5E72709 709 28p 
5N72741 741 26p 
SN72748 748 33p 
5N76660 IF £1 
5N76611 IF£1.25 
TAD110 &IF £2 
TBA810 7WAF 99p 
ZN414 RX £1.09 

SPECIAL OFFERS 

253055 FULL HIGH SPEC 11516 37p 
741C SPIN DIL 27p.MFC4000B 33p 
00555 TIMER 55p.ZN414 RX £1.09 
BC109 9p.2N3819e 16p,BFY51 15p 

i4f1 III 
M 

7400 GATES 13p 
7404 INVERT 17p 
7401 /2 /10etc140 
7413 SCMITT 31p 
7440 BUFFER 14p 
7447 DRIVER 89p 
7470 & 7472 29p 

7473/74/76 29p 
7475 45p 
7490 52p 
7491/2/3/4 59p 
74100 74175 £1 

74121 32p 
74123 59p 
74141( &7441)73p 

TRANSISTORS Vera 
& DIODES 

Price each 
AC127 a 128 16p 
AC187 & 188 19p 
AD149 43p 
AD161 & 162 33p 
BC107 & 108 9p 
BC109 lOp 
BC147/8/9 lOp 
BC157/8/9 12p 
13C167/8/9- 12p 
BC177/8/9 18p 
BC182/3/4A8L10p 
BC212/3/44&L11p 
BCY70/1/2 17p 
BD131 & 132 39p 
BFR51 
BFR50/51 23p 
BFR50/51 23p 
BFR88 250V 29p 

BFY50/1/2 15p 

MATCHING 16p 
INS.BUSH SET1Op 
TIP 41 70p 
TIP 42 88p 
TIP 2955 90p 
TIP 3055 55p 
TI543 see2N2646 
ZTX109 &301 l3p 
154001 4p 
1N4004 & 7 7p 
154148 8 914 4p 
25697 14p 
2570618 llp 
252646 UJT 32p 
2E2904 & 5 20p 
2N2926royg 9p 
253053 17p 
253055 1151W 37p 
253563 & 64 16p 
2N3614 49p 

BSX19/20/21 16p 253702 & 3 9p 
MJE2955 90p 2N3704 & 5 10p 
MJE3055 65p 253706 & 7 9P 
MP0131 PUT 49p 253708 & 9 Sp 
0A91 0A81 6p 253710 & 11 lap 
OA81 & OA91 6p 2N3819E FET 16p 
TOP 29 & 30 52p 2N3823E FET 17p 
TIP 31 & 32 69p 2N3904/5/6 15p 
FULL SELECTION IN OUR FREE LISTS. 

NEW TRAMPUS FULL SPEC PAKS 

PAK A 10 RED LEDS our choice £1 
PAK B 4 741 OP AMP " " £1 
PAK C 4 253055 £1.D 12 BC109 £1 
PAK E 10 BC182 £1.F 11 2N3704 Cl 
PAK G 8 BFY51 £1.8 9 2N3819e£1 
PAK J 9 2N3053 £1.K 40 1N914 El 

BZYS8 400x0 1A /50V SCR 36p 
ZENER DIODES 9p TAG1 /400 55p 

C106 & 7 SCR D1 
4A /400V 53p 
SC146D TRIAC 

BR100 DIAC 25p 10A 400V 75p 

BRIDGE RECT 
SA 50V 20p 

VERO PINSx36 28p, 
COPPER CLAD VEROBOARD 0.1" 

28 "x5" 29p 28135" 26p,38x35 231p, 
35"x5" 31p 38x 17" £1.50 

DIL IC's BOARDS 6x45" £1.50 
24 way edge connector 6Op. 
36 way 90p. PLAIN 38 "x17" £1. 
FACE CUTTER 45p.FEC ETCH PAK 50p 

,,EwIOWRP/Cffi 

PRINTED CIRCUIT BOARD KIT £1.69 
DECON NO MESS ETCH PAK NEW 69p 
DECON DESOLDER BRAID REEL 59p 

HEATSINKS 
SF /T05 & 18F /T018 5p ea.TV4 15p. 
TV3 /T03 16p.EXTRUDED 4" 4Y1 29p. 

TGS308 GAS DETECTOR £1.89 ea. 
LOGIC PROBE TTL TESTER PEN £5 

CAPACITORS 

CERAMIC 22pf to 0.1uí 50v 5p, 
ELECTROLYTIC:10 /50 /100 of in 
10v Sp.25v 6p.50v 8p.2uf /19v 5p. 
1000 of /25v 18p,200 /500 25v 9p. 

POTENTIOMETERS (POTS) AB Hr EGIN 

LIN or LOG ROTARY 13p.SWITCH 14p 
DUAL 45p. LIDERS 29PSTEREO 57P 
KNOBS 7P.PRESETS 6PRESISTORS 'SP 

SWITCHES: SPIT 18p. DPDT 25p. 

DIN PLUGS ALL 12p. SOCKETS 10p, 
ALI CASES AB5 /AB7 50p.A1313 65p. 
TRANSFORMERS lA 6vOv or 12v12v 
Only £1.34.100mA type CT 75p, 

OIL sockets 
TEXAS GOLD 
LOW PROFILE ea 
8,14,& 16 PIN 13p 

SOLDERCON STRIPS: 
100 PINS 50p.1K £3. 

QUALITY' STEREO SOUND 

45 / PRICE OFFER! 
SOLENT AUDIO SYSTEM 

"45 

*? down 
£5.95 

*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) Tape record and playback 
facilities. Dimensions 18' x 81" x 34". 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. £3.00. Send £8.95 
today. 

Chassis only available for cash at £42.00. 

Full 12 months Guarantee. 

CALLERS WELCOME. 

mayStereo headphones supplied with every complete order. Q 
PW/10/75 100 CHASE SIDE SOUTHGATE 

LONDON N14 PI Tdophona: 01- 882 -1644 
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TOROIDAL TRANSFORMERS 
FOR THE 

TEXAN II 
Designed by S.I.G.A. ELECTRONICS in conjunction with 
Texas Instruments for uprating Texan 20 +20 Amplifiers. 
Pri. 220 -240V; 50Hz; Screen; Sec. 25- 20- 0- 20 -25V, 1.5A. 
Fully impregnated; flying lead connections. 
Ref. 11295 Price £6.70 -F 25% VAT post 50p. 

Ref. T1295/F with resin filled centre, 2BA clear hole. 
Price £7.10 + 25% VAT post 50p. 

Toroidal transformers suitable for Audio Power Supplies 
Pri. 240V 50Hz; Screen; fully impregnated; flying leads 

REF SECONDARIES O.D. (cms) HT. Price Post 
315 (a) 33 -0 -33V 2A 12.0 x 4 4 £8.50 £0.69 

(b) 25 -0 -25V 0.1A 
291 (a) 33 -0 -33V 4A 13.0 x 5.7 £10.69 £0.78 - 

(b) 25 -0 -25V 0'2A 
061 20 -0 -20V 1A Í 7.9 x 4.3 £4.87 £0.50 
360 25 -0 -25V 1.5A 7.7 x 4.5 £6.28 £0.50 
285 25 -0 -25V 2A 9.0 x 5.1 £6.37 £0.60 
284 0 -45V 1A 9.5 x 4.4 £5.15 £0.60 
000 0 -45V 2A 11.3 x 3.8 £6.64 £0.69 

Terms: Cash with order, please add 25% VAT to goods only. 
Quantity discounts available on request. 

Dept. PW 04 

S.I.G.A. (ELECTRONICS) LIMITED 
Sunderland Road, Sandy, Beds 

SG191 QY 
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LOWE ELECTRONICS 

An 
30MHz 
mixer 

3-way 

IN 

TRIO 
QR666 

SPECIFICATION 170 -410 
Frequency coverage 170- 410kHz, 525- 1250kHz, 1,25- 3.0MHZ2 

3- 7.50MHz, 7.5- 18MHz, 18-30MHz (Dual conversion) 
Bandspread 3.5- 4MHz,7- 7.5MHz, 14- 14.6MHz,21- 21.5MHz 

(Dual conversion), 28 -30MHz (Dual conversion) 
Modes AM, USB, LSB, CW 
Selectivity 2 position wide /narrow 
Antenna 50 -1000 
Sensitivity 1µV for 10dB S/N (SSB /CW) 
AF Output More than 1.5W into 852. Internal speaker fitted 
Power supply 100/117/220/240V ac 50160Hz, External 12V dc. 

Internal 12V batteries, Automatic changeover to 
internal supply In the event of mains failure 

Dimensions (mm) 362 wide x 163 high x 322 deep 
Weight 7.3kg (16.09 ibs) 
Options 500kHz marker 

QR6FM 
QR6MK, FM broadcast tuner 

r- .09 
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all new receiver from the TRIO company p y providing general coverage reception 170kHz to 
with calibrated bandspread for the amateur bands. Dual -gate MOSFETS for RF and 

stages ensure high gain, good selectivity and first class A.G.C. characteristics. 
Dual position selectivity gives two bandwidths to cater for all band conditions. 
Use the QR666 at home, In the car or boat or truly portable; all catered for by the exclusive 

y power supply. PRICE £130 (VAT excp 

We stock a great many products apart from those advertised month by month -everything in fact for the radio amateur operator. If you need more information, our complete catalogues are availablefree to callers. If you require them sending by mail, postal charges being what they are today, please send us 20p in stamps because that's what it costs to send them to you! 

HEAD OFFICE 119 Cavendish Road, Matlock, Derbyshire. Tel. 2817 or 2430 9 a.m. to 9 p.m. 
BRANCH OFFICES Goring Road, Steyning, Sussex. Tel. Steyning 814466 

Soho House, 362-4 Soho Road, Handsworth, Birmingham. Tel. 021 -554 0708 
AGENTS Also GW3YSA. 35 Pen- Y -Waun, Efail loaf, Nr. Pontypridd. Tel. Newton Liantwit 3809 

John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071 
Sim GM3SAN. 19 Ellismuir Road, Bailiieston, Nr. Glasgow. Tel. 041 -771 0364 

OPENING HOURS: 9 -5.30 TUESDAY TO SATURDAY INCLUSIVE 

73 from BILL G3UBO /VE8DP, ALAN G3MME, JOHN G3PCY /5N2AAC, IAN G3ZYC 

6 standard sizes available from your . 

local retailer. 
Made from precision extrusions with 
integral board guide slots. 
Finned sides improve appearance and 
radiate heat. 
Parallel sides for ease of component 
mounting. 

VERO ELECTRONICS LTD. 
Eastleigh, Hants. SO5 3ZR 

Tel:. Chandler's Ford 2952 Telex: 47551 

Subsidiaries and Agents 
throughout the World 
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4-STATION INTERCOM 

Solve you 
£1615 

communica- 
tion problems with his 

-Station Transistor Intercom system (1 master and 
Saba), in robust plastic cabinets for desk or wall 
ousting. Call /talk /listen from Master to Subs and 

abc to Master. Ideally suitable for Business, Sur - 
ery, Schools, Hospitals and Office. Operates 
n one 9V battery. On /off switch. Volume control 
omplete with 3 connecting wires each 66ft. and 
they accessories. P. P. 65p, 

AINS INTERCOM NEW MODEL 
o batteries -no wires. Just plug in the mains 

or instant two -way, loud and clear communication. 
rn off switch and volume control. Prise £299 
per pair P. P. 65p. 

NEW AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

Y 

11.95 
+VAT 96p 

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 calls. On /Off switch, volume. Direct 
tape recording model at £12.98 + VAT 51.04 
P. .k P. 65p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPUES IPW9) 
169 KENSINGTON HIGH STREET, LONDON, WS 

GREENBANK 
ELECTRONICS 

(Established 1970) 

FREE! 
Data and suggested circuits for ÁY -5- 
1224 & MK 50253 clock chips, details of 
P.C.B.s and component kits for ÁY -5- 
1224, data sheets for LED 0.3" and 0.6" 
displays. 

NEW! 
P.C.B.s to suit AY -5 -1224 clock chip 
plus display (two types) 95p 
50 Hz clock timebase suggested circuit 
(uses 32768 MHz Crystal), details free. 

4 DIGIT CLOCK KITS 
Kits include: P.C.B., AY -5 -1224 chip, 
4 0.3" LED digits, transistors, diodes, 
resistors, capacitors, solder pins £9.95 
(0.6" digit version also available). Suc- 
cess guaranteed. 

CLOCK CHIPS 
AY -5 -1224 4 digit 12/24 hr. Digital 
Clock Chip £3.66 
MK 50253 4/6 digit Alarm Clock Chip 

£5.50 
LEDs (Economy Types) 

DL -704E 0.3" Common cathode 7 seg. 
display 85p 

DL -747E 0.6" Common anode 7 seg. 
display £1.70 

Single Red 0.2" LED indicator 12p 

Add 8% VAT to all prices, post etc. 
10p + 8% VAT per order. 

GREENBANK ELECTRONICS 
(Dept. W10P), 94 New Chester Road, 
New Ferry, Wirral, Merseyside, L62 
5AG Tel: 051 -645 3391 
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NEW MULLARD & MAZDA VALVES 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. 
DY86/7 

0.89 
0.53 

EF80 
EF83 

058 
110 

PC900 
PC084 

0.65 
0.83 

DY802 
EABC80 

048 
1.18 

EF85 
EF86 

0.58 
1.80 

PCC85 
PCC88 

0.90 
0.98 

EB91 
EBC81 

0.78 
089 

EF89 
EF91 

140 
1.85 

PCC89 
PCC189 

0.73 
0.91 

EBF80 
EBF83 

0.68 
066 

EF92 
EF85 

1.51 
143 

PCF80 
PCF82 

0.83 
1.37 

EBF89 
EC86 

050 
0.82 

EF183 
EF184 

0.69 
089 

PCF86 
PCF200 

0.73 
1.13 

EC88 
EC90 

088 
094 

EH90 
EL34 

091 
108 

PCF201 
PCF801 

1.13 
0.78 

EC97 089 ELIO 1.15 PCF802 0.78 
EOC81 
BCC82 

0 54 
0 53 

EL84 
EL86 

058 
1.06 

PCF806 
PCH200 

0.73 
140 

ECC83 053 EL95 0.78 PCL82 0.63 
ECC84 
ECC85 

083 
078 

ELL80 
EM81 

2081 
144 

PCL83 
PCL84 

0.78 
0.69 

ECC88 
ECC189 

0.91 
077 

EM84 
E1187 

1.84 
145 

PCL85 
PCL86 

0.72 
073 

ECF80 
ECF82 

0-88 
0-90 

EY51 
EY86/87 

089 
0-58 

PCL805/850-73 
PD500 2-11 

ECF86 
E01181 

078 
1-29 

EY88 
EZ80 

0-81 
0.88 

PFL200 
PL36 

0-91 
1O6 

110H83 
ECH84 

1.06 
117 

EZ81 
GY501 

0.53 
1.30 

PL81 
PL81A 

0-91 
1-06 

ECL80 
ECL82 

078 
049 

GZ34 
PC86 

0.91 
1-05 

PL82 
PL83 

0-48 
149 

ECL83 
ECL86 

072 
078 

PC88 
PC97 

1-05 
0.58 

PL84 
PL500 

0.78 
1-02 

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 0-75 EF39 1.25 KTW61 1-50 
AZ31 
CBL31 

0-60 
140 

EF80 
EF85 

0.85 
0.45 

311714 1.00 
N78 860 

CL33 
CY31 

1.60 
0.80 

EF86 
EF89 

0.60 
0.86 

0A2 0-46 
OB2 0.46 

11AF91 
DAF96 

0-40 
0.80 

EF91 
EF92 

0.40 
0.50 

PC86 0-06 
PC88 0.86 

DCC90 186 EF96 0.46 PC97 066 
DF91 
DF98 

0-40 
0.80 

EF98 
EF183 

0.80 
0.40 

PC900 0-66 
PCC84 0-45 

DK91 
DK92 

0.60 
1-00 

EF184 
EL32 

0 -40 
040 

PCC88 0-85 
P0089 0-56 

DK96 
DL92 

076 
0.60 

ELS3 
EL34 

2.50 
0.70 

PC0189 0-65 
PCF80 0-45 

DL94 
DL98 

0-48 
0-55 

EL36 
EL37 

0.80 
2-50 

PCF82 0.46 
PCF86 0-65 

DY88 0.45 EL41 0.90 PCF801 060 
DY87 
DY802 

045 
0.47 

EL42 
EL84 

1.85 
085 

PC1802 066 
PCF806 040 

EABC80 
EAF42 

0-88 
070 

ELM 
ELL80 

0.80 
8.00 

PCF806 080 
PCF808 1-00 

EBC33 1-00 
EM80 
EM81 

0.66 
080 

PCL82 0.45 
PCL83 0-70 

EBC41 
E11081 
EBF80 
EBF83 
11BF89 
EBL31 
ECC81 

0.76 
O40 
0.40 
040 
0.88 
2.00 
0.46 
0 28 

EM84 
E1185 
EM87 
13E51 
EY88 
EZ40 
EZ41 

0-40 
1.00 
1.00 
0.46 
0.46 
0.80 
0.78 

PC 184 0 60 
PCL85 0.80 
PCL86 0.60 
PCL805/85 

0-80 
PD500 1.60 
PEN46 0.86 

ECC8311CC82 

ECC84 
088 
0.85 

EZ80 
11281 

0.80 
081 

PLO6 0-68 
PL81 0.65 

EC085 
ECC88 

0.45 
0.60 

GY601 
HMO 

040 
0-85 

PL82 0.55 
P183 060 

ECH35 
EC1142 

1-50 
0-86 

OZ32 
GZ34 

086 
076 

PL84 0-60 
PL500 096 

1101181 
1101183 

0-86 
050 

0.37 
1111309 

146 
160 

PL504 0.86 
PL608 0.90 

ECL80 
E0182 

0-60 
0.49 

KT61 
KT66 

2-50 
2-95 

PL509 1.55 
PL8o2 1-25 

ECL83 
ECL86 

076 
046 

KT81 (705) 
1.80 

PX25 850 
PY33 068 

ECLL800 
EF37A 

3-50 
1-20 

KT81 
K188 

1-75 
3-25 

PY81 030 
PY82 0-45 

EXPRESS 
POSTAGE 
10p for 1 Valve. 
Each additional Valve 
add 2p in UK 

PL504 1.02 
PL508 1.80 
PL509 1-77 
PL802 1-77 
PY33 0.73 
PY81/800 0-56 
PY82 0-70 
PY88 0-63 
PY500A 1-15 
PY800 0.58 
PY801 058 
U26 122 
17191 1-17 
U193 0-58 
UABC80 1-01 
UBC81 080 
178E89 0-65 
UCC85 0.88 
1701181 1.30 
UCL82 0.78 
UCL83 0-78 
17184 1-03 
UY85 0-83 
6/3012/ 

ECC804 1.20 
6F23/EF812 

1.16 
3001/PCF80 

0.88 

30015/ 
PCF800142 

30017 149 
30C18/ 

PCF805149 
30F5/PF818 

1.35 
30FLI/ 

PCE800 098 
30FL2 1-02 
30FL12 1.44 
30FL14 140 
30L1/PCC84 

0.88 
30115/ 

PCC805 1-85 
30L17 1-12 
30P4MR 1-63 
30P1Z/ 

PC801 1-22 
30P19/ 

PC802 1.08 
30PL1/ 

PCL801 185 
30PL13/ 

PCL800 1-47 
30PL14/ 
PC188 1.72 
30PL15 114 

PY83 060 
PY88 0.88 
PY500 1.10 
PY81/800 0-50 
PY801 0-55 
SP41 8-00 
81'61 086 
T41 1-00 
U14 0.76 
U25 1-00 
U26 0-85 
1)191 0.76 
UABC80 0-40 
U AF42 076 
UBC41 0-80 
UBC81 060 
UBF80 0-60 
UBF89 0-60 
UC086 060 
UCH42 0-80 
UCH81 0-60 
UCL82 0.40 
UCL83 0-70 
UF41 0.76 
UF89 0.60 
UL41 0.86 
UL84 060 
U 141 0.56 
U Y85 0.46 
VR105/30 0.40 
VR150/30 046 
1115 060 
185 
114 
394 
3V4 
6R4GY 
5374G 
6Y3GT 
5Z4G 
6/3012 
SAPO 
6AM5 
6AQ5 
6A87G 
6AT6 
BAUS 
8BA8 
613E6 
62116 
62J6 
BBQ7A 
62117 
6287 
6BW6 
OBW7 
604 
60336G 
60116 
60W4 
6123 
6F25 

0.40 
0.40 
0.60 
0.86 
1.00 
0.66 
0.46 
0.86 
0.90 
046 
1.00 
060 
1.00 
0.80 
0.40 
0.88 
0.46 
0.76 
0.76 
055 
1-20 
1.40 
1.00 
1.00 
0.40 
1.80 
1-50 
1.00 
0.90 
1.00 

6F28 0-75 
6J5M 0-86 
6J5G 0-45 
ELT 13 0.86 
BJ7G 0.80 
6J7M 0-86 
6K6GT 080 
6K7G 086 
6E7M 0-45 
6K8G 0.46 
6K8M 0-70 
6E25 1.00 
616G 1-25 
BQ7G 0.40 
6Q7M 0.60 
68L7GT 0-66 
68N7GT 066 
6SQ7GT 0-40 
6U5G 150 
6V6G 080 
6V8GT 080 
6X4 0.45 
6X6G 046 
6X6GT 035 
7B6 0.80 
7B7 0.80 
705 1-80 
706 1-00 
7117 0-80 
7217 080 
787 846 
7Y4 080 
12AT6 0.46 
12AT7 0-46 
12AU8 0-60 
12AU7 0.88 
12AX7 0.88 
12BA6 060 
12BE6 0-60 
3001 0-40 
30015 1.00 
30017 1.00 
30018 0-90 
30E5 140 
30FL1 1.00 
30112 076 
301114 1.00 
301.15 096 
30117 0-06 
30P4MR 1-80 
30P12 1.00 
30P19 0.96 
30PL1 095 
30PL13 1.10 
3oPL14 140 
35W4 0.60 
3524GT 0.70 
500116G 140 
807 1-00 
813ITT 14-00 
813U88R 6-00 
866A 1-20 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 
10p per order in UK 

All transistors, 
are new 
Manufactured 
lard, Texas, 
ranti, 
Fairchild, 
Quantity 
application. 
for full 
0A91 0.07 
0A200 0 08 
oA202 008 
OMB 1 00 
0020 2 00 
0023 125 
0025 040 
0028 0 88 
0035 066 
0036 0 60 
0042 0 40 
0044 0R0 
0045 040 
0071 0 18 
0072 088 
0078 0 80 
0077 0 66 
0081 049 
OC81D 028 
0081Z 0 46 
0083 0-27 
00140 114 
00170 0 80 
00171 080 
00200 0 68 
00201 1 00 
00202 0 90 
00203 066 
OCP71 140 
ORP12 0 80 
ORP60 056 
TIC44 049 
1I02260 160 
1I1209 020 
ZTX107 0 12 
ZTX108 0 08 
ZT1800 0 18 
21X801 0 14 
211802 0 18 
21X804 024 

LC's 
and 

by 
RCA, 

Motorola, 
Lucas, 

discounts 
Send 

ists. 
ZTX600 0.13 
ZTX501 0.15 
ZTX503 0-16 
ZTX531 045 
ZTX530 0-18 
1/3914 0.08 
I804001 0.00 
IN4002 0.07 
IN4003 0.08 
1E4004 0.06 
1104005 0.10 
IN4006 0.18 
I514007 0.12 
1114009 0.08 
1N4148 0.08 
18921 0.07 
182033 0.20 
182051A 0-20 
I82100A 0.20 
188010 0.56 
2E698 0.16 
212697 018 
210706 0.10 
2N706A 0.18 
2N1131 ORO 
2101132 0.04 
2201302 0.15 
2N18o8 0.18 
2N1804 0.111 
2111806 0-$5 
2N1306 088 
2N1307 0.88 
2E1308 048 
2E1809 0.30 
2111018 001 
2/01814 0.45 
2E3147 0.78 
2512160 0.78 
2N2860A 0.10 
2N2646 060 

offered 
branded. 

Mul- 
Fer- 

ITT, 
etc. 
on 

SAE 

2N2004 020 
2N2904A 0.86 
2802905 030 
2N2906A 086 
2N2808 050 
2N2926 0.12 
2E8063 0.18 
2E3055 0.46 
2N3626 0-91 
2x3814 0-85 
2E8615 046 
2103702 0.11 
2N3708 0.18 
2103704 0-14 
2803706 016 
2N8708 0.11 
2N3707 0-13 
2N3708 0-07 
2N3709 0.10 
2x3710 0.11 
2E3711 011 
2E5919 048 
2108820 0-50 
8108823 0-60 
2E3903 015 
2E3904 020 
2x3906 0R6 
2N3900 946 
3504068 0.16 
2E4059 010 
2E40110 0.10 
2/04061 0.10 
2N4082 0-14 
2124289 0.80 
3N125 i76 
3E341 041 
40360 0-40 
408a1 0.45 
40362 0.40 
40430 0-85 

AÁ119 
AAZ13 
AAZ18 
AC107 
AC128 
AC127 
AC128 
AC176 
AC187 
AC188 
ACY21 
AC-239 
AD140 
AD149 
AD161 
ADM 
AF116 
AF116 
AF117 
AF186 
A1239 
A8Y27 
A8Y28 
BA102 
BA115 
BC107 
BC108 
BC109 
BC] 13 
110117 
BC143 
50147 
BC148 
1301600 
BC182 
1301821 
BC184L 
BC338 
B0132 
BCY38 
50134 
B0Y70 
BCY71 
BCY72 
BCZ11 
111)121 

0.07 
0.12 
0.10 
0.51 
045 
025 
015 
0.26 
041 
0.20 
0.22 
0.75 
0.50 
060 
044 
0-44 
0.25 
026 
0-24 
0.48 
0.44 
0.32 
0.26 
046 
0.10 
0.14 
0.18 
0.12 
0.15 
041 
0.20 
040 
0.08 
0.15 
0.12 
012 
0.18 
0.16 
0.85 
0.88 
0.46 
0.18 
0.82 
0-15 
0.85 
1.00 

1319124 0-85 
BD131 0-42 
BD132 0.50 
BF115 040 
BF'167 045 
BF173 048 
BF179 088 
BF180 0-26 
BF181 085 
BF194 0'10 
BF195 018 
BF197 015 
BF200 082 
BF881 056 
131998 045 
BFW10 0.61 
BFX29 028 
BFX88 024 
BFY60 0.20 
BFY51 0.80 
BFY62 020 
BR100 0.40 
BY100 027 
81126 0.14 
BY127 0.16 
BZX01 eerie. 

040 
BZY88 series 

010 
01181.05 085 
01181-40 0-50 
01083-06 0-40 
01183-40 066 
MJE340 047 
113-E370 0-88 
MJ11620 0.65 
117E2965 1-27 
M7E3066 076 
MPF109 0-40 
MPF103 086 
MPF104 0.86 
M11105 0-36 
NKT404 0.66 
01.6 0-72 
0A10 0-40 
0A79 010 
OA81 0-18 

8117400 
8E7401 
8E7402 
8E7403 
SN7404 
8137405 
8/37406 
8E7407 
8117408 
5E7409 
8117410 
8E7411 
8/37412 
8E7413 
9N7416 
8307417 
8137420 
8E7422 
8E7423 

0.16 
0-16 
0.18 
018 
0.28 
042 
0.42 
0.42 
048 
048 
0.18 
025 
0.30 
0.36 
0.36 
0.38 
0.16 
0.25 
0.37 

8E7428 040 8E7486 0-47 
8X7430 016 5E7490 0-55 
8E7433 037 SN7491AN 
8137437 0.87 1.00 
8E7438 037 9X7492 0.70 
8 /37440 042 8E7493 0.70 
8N7441AN 8E7494 0.80 

092 8137495 0.80 
8137442 0.79 8127496 0-95 
8137450 0.18 8E7497 387 
8E7451 0.16 8X74100 189 
8 /37453 0'16 8N74107 045 
8E7454 0.16 8,774110 0.58 
8 ,77460 0-16 8E74118 090 
8E7470 0.38 91,74119 168 
8E7473 041 9274121 050 
8E7474 0.42 8E74122 0-70 
8E7480 0-60 8E74123 1-00 
0E7483 1.10 8/374141 090 

8E74145 
8E74150 
8E74161 
8E74154 
8E74155 
8E74156 
8X74157 
8E74170 
8E74174 
8/374175 
8,774176 
0X74190 
81174191 

1-28 
1.75 
1.00 
2.00 
1.00 
1.00 
095 
2.52 
1.57 
1.10 
128 
2.00 
2.00 

81374192 2.00 
81074193 2.00 
81074194 1.80 
81074196 1.10 
8E74198 1.20 
81074197 1.20 
81074198 2.77 
81074199 2-52 

DIL 14 pin ISp 

SOCKETS 16 pin 17p 

VAT 
To be added 
to all orders 

VALVES & 
TRANSISTORS 

25% 
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 ac- 
cepted. Export and trade enquiries welcomed. Lists, etc. on 
application. Open daily to callers 9 a.m, -5 p.m. Mon. -Sat. 
Closed Sat. 1 -3 p.m. Prices correct when going to press. 

RisirVALVE MAIL ORDER CO. 
16a Wellfield Rd., London, SW16 2BS 
Tel: 01-677 2424 Telex: 946 708. 
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ALUMINIUM BOXES * 

COMPONENTS 
CARBON RESISTOR PAKS 
These Paki contain a range of Carbon 
Resistors, assorted into the following groups; 
RI 80 Mixed 100 ohms -820 ohms 

1 /8th W. 0.60 
R2 50 Mixed 1% ohms -8.2 Kohms 

118th W. 0.60 
R3 50 Mixed 10K ohms -82 %ohms 

1 /8th W. 0.80 
R4 80 Mixed 100% ohms -820 %ohms 

1 /8th W. 0.60 
R5 30 Mixed 100 ohms -820 ohms 

} W. 0.60 
R6 30 Mixed 1K ohms -8.2 %ohms 

W. 0.60 
117 30 Mixed 10K ohms -82 %ohms 

i W. 0.60 
R8 30 Mixed 100K ohms -820 Kohms 

0 W. 0-60 

THESE ARE UNREPEATABLE PRICES 

LOW COST CAPACITORS 
500 µ.F 50V Elect 0-09 each 
'01 nF 400V 0.03 each 

REPANCO CHOKES & COILS 
RF Chokes CH1 2-5mH 

CH3 7-5mH 
CH5 2-2mH 
CH2 5-0mM 
CH4 10mH 

0.27 
0.29 
0.26 
0.28 
081 

COILS DRX1 Crystal set 0.29 DRR2 Dual 
range 0.42 

CARBON POTENTIOMETERS 
Log and Lin 
4.7%, 10K, 22K, 47K, 100K, 220K, 470K, 
1M, 2M. 
VC 1 Single Less Switch 0.14 
VC 2 Single D.P. Switch 0-26 
VC 3 Tandem Less Switch 0.48 
VC 4 1K Lin Lees Switch 0.14 
VC 5 100K Lo gantf -Log 043 

HORIZONTAL CARBON PRESETS 
0.1 Watt 0.06 each 
100, 220, 470, 1K, 2-2K, 4.7K, 10E, 22 %, 
47K, 100%, 2201K, 470 %, 1M, 2M, 4-7M. 

REPANCO TRANSFORMERS 
240V. Primary. Secondary voltages available 
from selected tappings 4V, 7V,8V, 10V, 40V, 
50V and 25V -0 -25V. 
Type Amps Price P & p 
MT50 /4 1 £1.79 O.45p 
MT50 /1 1 62.24 0.489 
MT50/2 2 £2.06 0-80p 

COIL FORMERS & CORES 
NORMAN 0" Cores & Formera 
0" Cores & Formera 

OO7p 
0.099 

SWITCHES 
DP /DT Toggle 0289 SP /ST Toggle 0.229 

FUSES 
10" and 20mm, 100mÁ, 200mÁ, 250mA, 
500mÁ, lA, 1-IA, 2A QUICK BLOW 

*0.05p each 
- Anti -serge 20mm only *0-Op each 

VEROBOARDS- 
VB1 containing approx. 50 sq. ins. various 

sizes all 0.1 matrix *060p 
VB2 contalnng approx. 80 sq. dne. various 

sizes all 0.15 matrix *060p 
DECON -DALO 33PC Marker 
Etch resistant printed circuit marker pen. 
Full instructions supplied with each pen 

*0.929 

BATTERY HOLDERS 
Takes 6 H.P. 7a complete with terminal 
clip and lead *0.81p each 

CABLES 
Per Moire 

CP 1 Single lapped screen *0.08 
CP 2 Twin Common Screen *0.11 
CP 3 Stereo Screened *0.12 
CP 4 Four Core Common Screen *0.21 
CP 5 Pour Core individually screened 

*028 
CP 6 Microphone Fully Braided Cable 

*011 
CP 7 Three Core Maine Cable *0-11 
CP 8 Twin Oval Maine Cable *0.08 
CP 9 Speaker Cable *0.06 
CP 10 Low Loss Co -Axial *014 

INSTRUMENT CASES ,* 

(In 2 sections, Black Vinyl covered top and 
sides and bezel) 
No. Length Width Height Pries 
BV1 8" x 51" x 2" *61.25 
BV2 11" x 6" x 3" *£1.62 
BV3 6" x 4-" x il-" *0.92 
BV4 9" x II" x 20" *61.39 

No. Length Width Height Price 
BAl 5I" x 210 x 10" *0.45 
BA2 4" x 4" x 1 }" *0.45 
BA3 4" x 2t" x 1 #" *0.45 
BA4 5 }" x 4" x 1 }" *0.54 
BA5 40 x 21" x 2" *0.45 
BAG 3" x 2" x 2" *0.39 
BA7 7" x 5" x 20" *0.79 
BA8 8" x e" x 3" *61.02 
BA9 6" x 4" x 2" *0-65 
(Each complete with 0" deep lid & screws) 
PLEASE ADD 209 POSTAGE AND PACKING 
FOR EACH BOX. 

COMPONENT PAK 
Pak 
No. Qty. Description Price 
Cl 200 Resistors mixed values approx, 

count by weight 0.60 
C2 150 Capacitors mixed values approx. 

count by weight 0.60 
C3 50 Precision Resistors mixed 

values 0.60 
C4 75 1 /8th width Resistors mixed 

preferred values 0.60 
C5 5 Pieces assorted Ferrite Rods 0-80 
CO 2 Tuning Gangs, MW /LW VHF 0.60 
C7 1 Pak Wire 50 metres assorted 

colours *0.80 
C8 10 Reed Switches 0-60 
C9 3 Micro Switches 0.60 
C10 15 Assorted Pots & Pre -Sets 0.60 
C11 5 Jack Sockets 3 x 3.5m, 2 x 

standard Switch Type 060 
C12 30 Paper Condensers preferred types 

mixed values 0.60 
C13 20 Electrolyties Trans. types 0.60 
C14 1 Pack assorted Hardware -Nuts/ 

Bolts, Grommets, etc. 0-60 
C15 5 Maine Slide Switches, 2 Amp 0.60 
C1.6 20 Assorted Tag Strips & Panels 0.80 
C17 10 Assorted Control Knobs 0.60 
C18 4 Rotssy Wave Change Switches 0.60 
C19 2 Relays 6 -24V Operating 0.60 
C20 Sheets Copper Laminate approx. 

200 sq. ins. *0.60 
Please add 20p post and packing On all 
component packs, plus a further lop on 
pack nos. Cl, C2, C19 & C20. 

AVDEL BOND I* 
SOLVE THOSE STICKY 
PROBLEMS! 
With 

CYANOACRYLATE C2 ADHESIVE 
The wonder bond which works in 
seconds -bond plastic, rubber,transistors, 
components permanently, immediately 

OUR PRICE ONLY 60p 
for 2gm phial 

BIB HI -FI 
ACCESSORIES 

* 
Ref. Price 
B Stylus and turntable cleaning kit *81p 
J Tape head cleaning kit *889 
P HI -Fi cleaner *80p 

9 Wire stripper /Cutter 
31 Cassette head cleaner *58p 
82 Tape editing kit *£1.84 
32A Stylus balance *£1.24 
36A Record stylus cleaning kit *82p 
42 De Luxe Groov -Kleen *61.84 
43 Record care kit *6238 
45 Auto changer groove cleaner *98p 
46 Spirit level *689 
56 Hi -Fi stereo hints & tips *88p 
60 Chrome finish as above *£1.72 

SEMICONDUCTORS 
ANTEX EQUIPMENT * 

SOLDERING IRONS 
X25. 25 watt 
Model G. 18 watt 
CCN 240. 15 watt 
SKI. Soldering %it 

*£2.45 
*£2.70 
*02-90 
*63.90 

BITS AND ELEMENTS 
Bit No. 
102 for model CN240 3/32" 
104 for model CN240 3/16" 
1100 for model CCN240 3/32" 
1101 for model CCN240 3/8" 
1102 for model CCN240 1, 

" 1020 for model G240 3/32" 
1021 for model G240 1/8" 
1002 for model G240 3/16" 
50 for model X25 3/32" 
51 for model X25 1/8" 
52 for model X25 3/16" 

*42p 
*42p 
*42p 

*42p 
*42p 
*42p 
*42p 
*44p 
*44p 
*44p 

ELEMENTS 
Model ECN 240 
Model EG 240 
Model ECCN 240 
Model EX 25 

61.10* 
21.85* 
61-55* 
61.20* 

SOLDERING IRON STAND 
ST3 Suitable for all models 
Antex heat shunt 

*21.10 
10p 

PLUGS Price 
PS 1 D.I.N. 2 Pin (Speaker) 0-10 
PS 2 D.I.N. 3 Pin 
PS 3 D.I.N. 4 Pin 

0.11 
0.14 

PS 4 D.I.N. 5 Pin 100° 0-15 
PS 6 D.I.N. 5 Pin 240° 
PS 6 D.I.N. 6 Pin 

0-15 
016 

PS 7 D.I.N. 7 Pin 
PS 8 Jack 2-5mm Screened 

0.17 
0-17 

PS 9 Jack 3.5mm Plastic 
PS 10 Jack 3-5mm Screened 

011 
017 

PS 11 Jack 0" Plastic 0-14 
PS 12 Jack ;" Screened 
PS 13 Jack Stereo Screened 

0-20 
0.88 

PS 14 Phono 
PS 15 Car Aerial 

0-09 
0-14 

PS 16 Co -Axial 0.14 

INLINE SOCKETS 
PS 21 D.I.N. 2 Pin (Speaker) 0.13 
PS 22 D.I.N. 3 Pin 0.19 
1'8 23 D.I.N. 5 Pin 180° 019 
PS 24 D.I.N. 5 Pin 240° 
PS 25 Jack 2.5mm Plastic 

0-19 
0.15 

PS 26 Jack 3.5mm Plastic 
P8 27 Jack 0" Plastic 

0.15 
0.28 

PS 28 Jack I." Screened 
PS 29 Jack Stereo Plastic 

0.82 
0-28 

PS 30 Jack Stereo Screened 
PS 31 Phono Screened 

0.85 
0.17 

PS 32 Car Aerial 
PS 33 Co -Axial 

0.20 
0.20 

SOCKETS 
PS 35 D.I.N. 2 Pin (Speaker) 007 
P8 36 D.I.N. 3 Pin 
PS 37 D.I.N. 5 Pin 180° 

0-09 
0-09 

PS 38 D.I.N. 5 Pin 240° 
PS 39 Jack 2.5mm Switched 

0-10 
0.11 

PS 40 Jack 3-5mm Switched 
PS 41 Jack 1" Switched 

0.11 
019 

PS 42 Jack Stereo Switched 
PS 43 Phono Single 

0-28 
0-07 

PS 44 Phono Double 
PS 46 Co -Axial Surface 

0-09 
0.09 

PS 47 Co -Axial Flush 019 

P.C.B. KIT * 
PROFESSIONAL D.I.Y. PRINTED 
CIRCUIT KIT PRIOE £7180 
Containing 6 sheets of 6" x 4" single aided 
laminate, a generous supply of etchant 
powder, etching dish, etchant measure, 
tweezers, etch resistant marking pen, high 
quality pump drill with spares, cutting 
knife with spare blades, 6" metal ruler, 
plus full easy to follow instructions. 

LOW -NOISE CASSETTES * 
C60 *Sß9 
C90 *44p 
C120 *58p 
2 X quality marker pene, specifically 

line etchant 
resistant circuits on copper laminate. 
Complete with full instruptions. 

*21.58 per pair 

AUDIO LEADS 
5221 5 pin DIN plug to 4 phono plugs 

length 1-5m 61.08 
8222 5 pin DIN plug to 5 pin DIN socket 

length 1.6m 68p 
5237 5 pin DIN plug to 5 pin DIN plug 

mirror image length 1.5m £1.20 
5238 2 pin DIN plug to 2 pin DIN socket 

length Im 68p 
5268 5 pin DIN plug to 3 pin DIN plug 

1 & 4 and 3 & 5 length 1.5m 21.00 
5270 2 pin DIN plug to 2 pin DIN socket 

length 10m 80p 
5271 5 pin DIN plug to 2 phono plugs 

connected to pins 3 & 5 length l -5m 
70p 

5 pin DIN plug to 2 phono sockets 
connected to pins 3 B 5 length 23em 

5318 5 pin DIN socket to 2 phono plugs 
68p 

connected to pin 3 & 6 length 23em 
68 

5404 Coiled stereo headphones extension 
cord extends to 7m £1.40 

5217 3 pin DIN plug to 3 pin DIN plug 
length 1.5m 80 

5219 5 pin DIN plug to 5 pin DIN plug 
length 1.5m g 

0474 3-5mm Jack to 2-5mm Jack length 
1.5m 

5600 5 pin DIN plug to 2.5mm Jack 
connected to pins 3 & 5 length 1-5m 

5700 S 
80p 

pin DIN plug to 35 Jack connected 
to pins 1 & 4 length 1.5m Sep 

275 

CROSSOVER NETWORK 
4007 1/P Impedance 8 ohms. Insertion 

Loss 3dB. Crossover Frequency 
3 %Hz. PRICE £112 

I H /PHONE JUNC. BOX 

H1012 Enables change -over from loud - 
(3 -way- speaker to headphone listening' 
sttereo) Also has a centre position for both 

outputs. PRICE £1.73 

ALL PRICES E 1 

PLEASE ADD VAT 
ITEMS EXCEPT THOSE 

MARKED 
GIRO NUMBER OR 388 -7006 

Postage & Packing 
Add extra for airmail 

HANDBOOKS 
TRANSISTOR DATA BOOK, 
DTE 1 227 Pages packed with information 
on European Transistors. Full specification 
including outlines. Price It £2.95 each 
TRANSISTOR EQUIVALENT BOOK 
BPE 75 256 Pages of croes references and 
equivalents for European, American and 
Japanese Transistors. This is the most 
comprehensive equivalents book on the 
market today and has an introduction ' 

13 languages. Price £g 2.68 each 
DIODE EQUIVALENT BOOK 
DE 74 144 Pages of cross references and 
equivalents for European, American and 
Japanese Diodes,` Zeners, Thyristors, 
Triacs, Discs and L.E.D.te: 

Price # £1.98 each 
MULLARD DATA BOOK 1974/75 
MDB 74 The latest edition of this popular 
handbook contains information on Semi- 
conductors, Integrated Circuits, Television 
Picture Tubes, Valves, Capacitors and 
Resistors. Included in the 161 informative 
pages are 21 pages on Semiconductor 
Comparables. Price w LO .40 each 
TTL DATA BOOK 
DIC 75 Now complete Data book of 74 
aeries TTL (7400. 74132). "Covering 13 main 
manufacturers in the U.S.A. and Europe, 
this book gives full data as well as equiva- 
lents. Price # £3'74 
A full range of technical books available 
on request. 
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PO BOX 6 WARE HERTS 
AL 60 

50w. PEAK (25w. R.M.S.) ONLY £3.95 

Max Heat Sink temp 90 °C. Frequency Response 20Hz to 100K Hz. Distortion better than 0.1 at 
1KHz. Supply voltage 15 -50 volts. Thermal Feedback. Latest Design Improvements. Load - 
3, 4,5 or 16 ohms. Signal to noise ratio 80dB. Overall size 63mm x 105mm x 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. 

STABILISED POWER MODULE SPM80 I 

SPM80 is especially designed to power 2 of the ALSO Amplifiers, up to 15 watt (r.m.s.) per channel 

simultaneously. This module embodies the latest components and circuit techniques incorporating complete 
short circuit protection. With the addition of the Mains Transformer BMT80, the unit will provide outputs 
of up to 1.5 amps at 35 volts. Size: 63mm x 105mm x 30mm. 
These units enable you to build Audio Systems of the highest quality at a hitherto unobtainable price. Also 
ideal for many other applications including: -Disco Systems. Public Address intercom Units, etc. Handbook 
available 10p. PRICE £3.00 
TRANSFORMER ER BMT80 £2.60 

STEREO PRE -AMPLIFIER TYPE PA100 

Built to a specification and NOT a price, and yet still the greatest value on the market, the PA100 

stereo pre -amplifier has been conceived from the latest circuit techniques. Designed for use with 
the ALSO power amplifier system, this quality made unit incorporates no less than eight silicon planar 
transistors, two of these are specially selected low noise NPN devices for use in the input stages. 

Three switched stereo inputs, and rumble and scratch filters are features of the PA100 which also has a 

STEREO /MONO switch, volume, balance and continuously variable bass and treble controls. PRICE £13.20 

MK 60 AUDIO KIT 
Comprising: 2 x ÁL60, 1 x SPM80, 1 x BTM80, r x PA100, 1 front panel, 
1 kit of parte to include on-off switch, neon indicators stereo headphone 
sockets plie instruction booklets. 
COMPLETE PRICE: £27.55 plus 45p postage 

LUDE VAT 
AT 25% TO ALL 

ADD 8`,'> 

NO VAT 
dd"20p overseas 

Minimum order 75p 

TEAK 60 AUDIO KIT 
Comprising: Teak veneered cabinet size 167^ x 11y' x 37^, other parte fnelote 
alun boium chassis, hcetsink and front panel bracket, piss back panel and 
appropriate sockets, etc. 
KIT PRICE: £9.20 plus 45p postage 

STEREO 30 COMPLETE AUDIO CHASSIS 
7 + 7 WATTS R.M S. 

The Stereo 30 comprises a complete stereo pre -amplifier, 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 inputs, i.e. high quality ceramic pickup, stereo tuner, stereo tape deck, eta 

Simple to install, capable of producing really first class results, this unit is supplied with fall instructions, black front 
panel, knobs, mains switch, fuse and fuse holder and sniversal mounting bracket, enabling it to be installed in a record 
plinth, cabinets of your own construction or the cabinet available. 
Ideal for the beginner or advanced constructor who requires Hi -Fi performance with a minimum of installation difficulty. 
Can be installed is 30 rains.) PRICE: £1575 plus 45p postage and packing. TRANSFORMER: £2145 plus 45p postage 
and packing. TEAR CASE: £255 plus 45P Postage and packing. 

SPEAKERS 
E.M.I. LEK 350 Loudspeakers Enclosure Kit fn teak veneer, including speakers. Rec. Retail Price £4530 per pair. OUR SPECIAL PRICE £27.75 per pair - P. 5 P. £3. 

AL10/AL20/AL30 
The ALTO, AL20 and AL30 units are similar in their appearance and in their general specification. However, careful selection of the plastic power 
devices has resulted in a range of output powers from 3 to 10 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 car and at home. AL10 1280, AL20 £865, AL30 £295. 

M.P.A.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 the construction are 4 
low noise, high gain, silicon 
transistors. It is provided with a 
standard DIN input socket for 
ease of connection. 
Supplied with full, easy to follow 
instructions. PRICE £2.65 

I STORAGE /CARRYCASES 1* 
RECORD CASES 
7 in E.P. 181 in x 7 in x 8 in 
(50 records) *£2.48 
12 in L.P. 13.1in x 71 in x 121 in 
(50 records) *£3.30 
CASSETTE CASES 
Holds 15. 10 in x 31 in x 5 in. Lock 
and handle. *£1.50 
8 -TRACK CARTRIDGE 
CASES 
Holds 14. 13 in x 5 in x 6 in. Lock 
and handle 
Holds 24. 131 in x 8 in x 51 in Lock 
and handle *£3.20 

CARTRIDGES 

ACOS 
GP91-1SC 200mV at 1.2cme/sec 
GP93-1 280mV at icm/sec 
GP96-1 100mV at lcm/sec 

1111 
£1.43 
52.81 

T TC 

J -2005 Crystal /Hi Output 97p 

P -2010C Crystal /Hì Output Compatible 
£131 

J -20065 Stereo /Hi Output £158 
J -2105 Ceramic /Med. Output £1.81 

J -2203 Magnetic 5mV/5cmjsec. 
including stylus £478 

J -22038 Replacement stylus for above 
5259 

AT -55 Audio- tecbnica magnetic 
cartridge 4mV /5cm /sec £398 

DYNAMIC MIC'PHONE 

TYPE 81223. 200 ohms im- 
pedance. Complete with stand, 
on /off switch and 2.5mm and 
3.5mm plugs. Suitable for cass- 
ette tape recorders. PRICE £1-67 

JUST OUT! 
STEREO FM 

TUNER 

WRITE NOW FOR 

FULL DETAILS 
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aking Life Easier 
THE 'heart' of the many constructional projects that 

appear month by month in this magazine is a circuit 
board design in one form or another. 

Breadboard type wiring still remains a firm favourite with 
many constructors, both in the home and the workshop. 
For those constructors and designers that have the tech- 
nical expertise and patience, the breadboard method is 
often the first design approach to many constructional 
projects. 

When the constructor has completed the project -and 
possibly spent much time In carefully checking the wiring 
and assembly for possible mistakes, he will -with tongue 
in cheek- switch on! With breadboard wired projects it is 
quite easy to have built -in faults, overlook them on the 
final check and then switch on -often with disastrous 
results. 

Where the constructional project is complex and a con- 
siderable amount of wiring interconnection is required, 
certainly the possibility of multiple wiring errors increases. 

The printed circuit board, more commonly referred to as 
the `p.c.b.' was introduced into the electronics industry 
many years ago and is now extensively used. The printed 
circuit board has numerous advantages -elimination of 
wiring errors; consistent and accurate reproduction of the 
`circuit' wiring; uniformity of performance in multiple 
assembly work plus considerable saving in costs and 
assembly time. 

The printed circuit board therefore, has many advan- 
tages for the home constructor and this has been con- 
firmed by its use in the many constructional projects 
that have been featured in Practical Wireless over many 
years. 

Practical Wireless intends to introduce a p.c.b. service 
whereby the printed circuit boards for selected P.W. 
constructional projects will be made available to readers 
and advertisers. There is no doubt whatsoever that the 
inclusion of this service will encourage many readers, who 
in the past, may have been reluctant to have a go' at con- 
structional projects because of the wiring complexity. 

We confidently anticipate -from the results of our p.c.b. 
survey -that this move will be widely welcomed. An 
announcement will be made in the November 1975 issue 
of this magazine, giving full details of the P.W. p.c.b. 
SERVICE to readers. 

LIONEL E. HOWES, Editor 

We welcome articles for publication on all aspects of 
electronics. They may either be handwritten or typed. 
However simple or complex your idea may appear, let us 
have brief details. We are prepared to pay for articles upon 
acceptance in certain instances and letters upon publi- 
cation. Why not drop the Editor a line? 

Once again it is regretted that due to increased paper 
and production costs, the price of this magazine will 
be increased to 35p with effect from the November 
issue 
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Forthcoming event 
"How do we communicate . . 
and some of the consequences ?" 

N External Studies Course 
of nine lectures has been 
organised at the Univer- 

sity of Kent, Canterbury, under 
the direction of Dr. K. L. Smith. 
The first talk will be at 7 p.m. 
on Thursday, 16 October, 1975. 
The fundamentals of modern 
Electronics communication sys- 
tems and techniques will be dis- 
cussed and demonstrated during 
the course, by various lectures. 
The final two lectures will deal 
with some political and social 
questions arising from the vast 
increase of information communi- 
cated by technical means. 

For further information, contact 
Dr. A. T. Barbrook, External 
Studies Office, Rutherford College, 
University of Kent, Canterbury, 
Kent, CT2 7NT or Dr. K. L. Smith 
of the Electronics Laboratory. 

BBC Stereo for the 
North East 

THE BBC has announced 
the start of stereo trans- 
missions from the Pon - 

top Pike transmitting station. 
This brings the stereo services of 
Radios 2, 3 and 4 to some two 
and a half million people in 
Northumberland, Durham, Cleve- 
land and North Yorkshire. 

The stereo services are also re- 
broadcast from the Weardale and 
Whitby relay stations, but the 
quality and consistency of these 
transmissions will not be known 
until certain tests have been 
carried out. 

BBC stereo is brought to Pon - 
top Pike on a new programme 
link using pulse code modulation 
which, in addition to providing 
high -quality stereo, will mean 
better sound quality for mono 
listeners also. 

Good progress is being made on 
the next extension of BBC stereo, 
to the Sandale station in Cumbria. 
It is hoped that an announcement 
about the opening of these ser- 
vices will be made in a few 
weeks' time. 
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Longleat mobile rally 
THE City of Bristol RSGB 

Group held its Longleat 
Mobile Rally on Sunday 

June 29th 1975. 
This year's event, the 18th, 

attracted an attendance of over 
5,000, 4,123 signing in on arrival. 
A count of vehicles at 1430hrs was 
2,166 with 12 coaches, there be- 
ing 50 tents and caravans with 
visitors camping overnight. 

The dealers, of which there 
were 27, reported complete satis- 
faction and brisk trading. 

The GPO provided a TV Defeo 
tor Van and their officers ex- 
plained very fully how they carry 
out the detection of TV sets. The 
30th Regiment of the Royal Sig- 
nals provided an exhibition show- 
ing the means of communica- 
tions now used in the armed ser- 
vice and provided a lot of fun for 
the juniors who were able to use 
portable equipment for talking to 
one another. Members of the 
Royal Navy ARS and the RAF - 
ARS were present to meet mem- 

bers of their societies also the 
ARMS and the British Red Cross 
who look after the medical side 
at the rally each year. 

Visitors to the rally came from 
England, Scotland and Wales also 
countries outside Great Britain. 
These included: 9GILZ, HB9AZX, 
F6DCW, VK3YET, VK6ZFL, VE6- 
ANO, WB2WOZ, ZD7PS. 

The raffle was one of the main 
attractions, all tickets were sold 
and the 128 prizes were won and 
collected by the winners. 

Talk -in facilities were opera- 
tional on 160metres, 80metres 
and 2metres from 1000hrs and 
were in continual action. 160 - 
metres had 22 contacts, 80metres 
40 contacts and 2metres 116 con - 
tacts which seems to speak for 
itself that many are changing 
over to 2 metres for mobile work- 
ing. 

The DF hunt being a walking 
one within the grounds of the 
rally proved a great success and 
drew a large entry, the winner 
finding the station in 12 minutes. 

Component Show 
THE 24th international Lon- 

don Electronic Component 
Show held at Olympia 

earlier this year defied the pundits 
of gloom and doom. Nearly 20,000 
people including visitors from 61 
different countries attended the 
show and though the overall 
figure was down on the 1973 LECS, 
trading and business conducted 
during the four -day event ex- 
ceeded both expectation and pre- 
vious records. 

Chairman of the Radio and 
Electronics Manufacturers Feder- 
ation Exhibition Committee, Mr. 
Sydney Brewell, MBE, echoed 
the sentiments of exhibitors 
when he said the 24th LECS had 
produced a "very high quality in 
terms of visitors despite the 
economic climate. Inquiries have 
been realistic and should result 
in considerable tangible trading 
in the future. From abroad in- 
terest has been particularly not- 
able from Spain and Scandinavia. 
Generally exhibitors have been 
well satisfied with results and we 
can now look ahead with renewed 
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enthusiasm to the 25th interna- 
tional London Electronic Com- 
ponent Show to be held at Olym- 
pia from May 17 -20, 1977." 

On the AEG -Telefunken (U.K.) 
Limited's stand, Mr. Claud 
Cheeley, Sales Executive, re- 
ported the inquiry level high 
despite the lower attendance. He 
said that "the people who have 
attended have had a direct need 
for technical knowledge and have 
not been the casual peruser. We 
have been extremely busy and 
have taken some orders of real 
significant values ". 

The 24th London Electronic 
Component Show was sponsored 
by the Radio and Electronic Com- 
ponent Manufacturers Federation 
and organised by Industrial and 
Trade Fairs Limited. 

"Radio Exchange" 
Due to a printing error, the above 
advertiser's full -page advertise- 
ment space which appeared in the 
August issue, is incorrect. Prices 
quoted were at the old VAT rate. 
We apologise to all our readers 
for any inconvenience caused. 

BBC Carlisle 
TWO new low -power medium - 

wave transmitters at Brisco, 
Carlisle, started transmis- 

sions recently. One, on 285 
metres (1052 kHz), provides 
Carlisle with an improved Radio 
4 service, particularly at night 
when the service from Stagshaw 
(330 metres) is poor; the other 
carries BBC Radio Carlisle on 397 
metres (755kHz) giving slightly 
better coverage than the tempo- 
rary transmitter which it replaces. 

Both transmitters serve an area 
to about 25 miles from Carlisle 
in the daytime but at night this 
distance is considerably reduced 
by interference. 

The Radio 4 and BBC Radio 
Carlisle services on VHF from 
Sandale and the medium -wave 
BBC Radio Carlisle service from 
Whitehaven are unaffected by 
these changes. 

Books received 
Electronics -An Elementary 
Introduction for Beginners (S.I. 
Units) 
By L. W. Owers C. Eng MIERE 
Basic introduction to electronics 
for those meeting the subject for 
the first time. 
£1.45 
Publications Mailing Service, P.O. 
Box 6, Crawley, Sussex, RH10 6LH 

Modern Crystal and Transistor 
Set Circuits for Beginners 
By B. B. Babani 
Brief constructional articles 
ranging from a crystal set to a 
two- transistor reflex receiver. 
Price 35p 
Raban Press & Bernards (Pub- 
lishers) Limited, The Grampians, 
Western Gate, Shepherds Bush, 
London, W6 7NF 

Beginners Guide To Transistors 
(2nd Edition) 
By J. A. Reddihough and I. R. 
Sinclair 
Takes reader from basics on how 
semiconductors work through 
audio frequency circuits and tech- 
niques, integrated circuits and 
finally some hints for fault- finding 
and servicing. 
Price: El 80 
Butterworth Group, 88 Kingsway, 
London, WC2B 6AB 
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AMONG the most popular of all projects for the 
home constructor is the relatively simple 
transistor superhet short wave receiver. While 

most of these receivers have adequate sensitivity, 
their performance in other respects is often not all 
one would wish. The simple circuitry employed 
usually results in poor cross -modulation perform- 
ance, poor image rejection and wide IF bandwidth. 

The first two problems are not usually too bother - 
some and the use of an ATU and aerial attenuator 
can make a significant improvment in performance 
here. The last one can place severe limitations on 
the receiver, with today's crowded band conditions, 
and it can be difficult to radically improve the 
selectivity as this means adding some form of IF 
filter to the receiver. Some excellent filters are now 
available, but it is not always feasable to add such 
a filter due to lack of space in the receiver, and 
sometimes to lack of funds, as a good IF filter could 
easily cost more than the rest of the receiver! 0 
ADD-ON 

R.A.PENFOLD 
Fortunately, there is a simple device known as a 

"Q Multiplier" which is inexpensive to contract and 
can be built as an external accessory to the receiver, 
thus needing no space inside the set. If space is avail- 
able, it can be added inside the receiver. Such a 
unit gives a bandwidth which is variable from the 
normal IF bandwidth of the receiver, for the recep- 
tion of good quality AM, to a very narrow peaked 
response, for the reception of CW. This is unlike 
other types of IF filter, normally designed for only 
one mode of reception. 

CIRCUIT DESIGN 
Basically a Q multiplier consists of a parallel 

tuned LC circuit resonant at the IF, connected 
between the tap on the primary of the first IFT 
and the chassis of the receiver. The tuned circuit 
theoretically has an infinite impedance at its resonant 
frequency, with a fairly low impedance at other 
frequencies. 

This does not occur in practice as losses in the 
resistance of the coil have the effect of reducing 
the resonant impedance and broadening the band- 
width. If the signal in the circuit is coupled to an 
amplifier, as is the output of an IFT, this will have 
a damping effect on the quality of the tuned circuit. 
The quality of an unloaded tuned circuit will 
obviously be determined by the circuit resistance. 
The lower this resistance, the higher the quality 

of the coil. The quality of a parallel tuned circuit 
is termed `Q', and is defined as the reactance of 
the inductor divided by the circuit resistance 
(XL /R). 

The basic operation of a Q multiplier is shown in 
Fig. 1. At or near resonance the tuned circuit will 
exhibit relatively high impedance and, in conse- 
quence, will have little effect on the receiver. At 
frequencies significantly different from the resonant 
frequency its reactance will be low and signals at 
these frequencies will be attenuated by being 
shunted to earth. As the Q of the coil is not very 
high (about 100 -150) it will not alter the receivers 
IF passband a great deal on its own. 

However, the tuned circuit is connected in an 
amplifier circuit which is used to apply positive 
feedback. A variable resistor or other circuit element 
enables the feedback level to be controlled. The 
purpose of adding the feedback is to sample and 
amplify a small amount of the signal in the tuned 

° MULTIPLIER 

circuit and then to feed .a controlled amount of 
this back to the tuned circuit. If we feed back to the 
circuit the same amount of signal as is lost due to 
circuit resistance, we will have the idealised tuned 
circuit with an infinite Q. This will then shunt to 
earth all signals except those very close to its 

I FT 
o 

To receiver 1 
T 

Amp 
a 

1AM 83831 

Feedback (Bandwidth) control 

Fig. 1: Simple circuit to illustrate the operation of a Q- multiplier. 
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resonant frequency and this will result in the re- 
ceiver having a very narrow bandwidth. The feed- 
back control can be adjusted to give the coil any 
apparent Q higher than its actual Q value acting 
as a selectivity control for the receiver. 

CONSTRUCTION 
The circuit diagram of a very simple Q multiplier 

for use with an IF in the range 455 to 470kHz is 
shown in Fig. 2. This is basically the earthed base 
Colpitts oscillator with the feedback level controlled 
by VRl. The output of the unit is taken to SKi, a 
coax socket, via C4, a blocking capacitor. 

The unit described is an independent unit ex- 
ternal to the receiver, but decoupling components 
R6 and Cl are included so that the unit can be 
built into a receiver, obtaining its power from the 
receiver. Note that the parallel capacitor of Ll is 
part of the coil unit, as is its secondary winding, 
which is not used. 

R1 
220k 

law Cl - 22nF 

R2 
390k 

r--- 
I 

I 

I 

0 
I 

L 

Tr1 
BC109 

1 R4 
L1"ii I 

820 
óti 

I 

r11 
___J 

R5 
620 

C4 
10nF 

C3 VR1 
5.6nF 5k 

C2 R3 
SBnF 2.2k 

1 

9V 

SKI 

)Output 

0v 

IAM 0384 1 

Fig. 2: above, circuit of the Q- multiplier 
described in the article, If the unit is 
fitted inside a receiver the output can go 
direct to the IFT, eliminating the socket. 

3: right, shows the PCB and com- 
ponent layout. Plain veroboard with 

^: pins would be equally effective. 
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Tags of VR1 

soldered to copper 
pads under panel 

With the exception of the battery and SKl all the 
components are mounted on a small PCB measur- 
ing 70 x 38mm (234 x 112in). The copper backing 
pattern and components layout of the board are 
shown actual size in Fig. 3. The board is etched and 
drilled in the usual way. Before soldering VRi to 
the PCB bend its connecting lugs so that they are 
at right angles to its spindle. It is then soldered to 
the panel so that when one is viewing it end on to 
the spindle, one can see the copper side of the PCB, 
see photograph. If it is connected the other way 
round it will not be possible to fit the unit in its case. 

When all the components have been mounted the 
insulated lead between Si and R6 on the PCB can 
be connected, as can the battery clip leads. Two 
insulated leads are connected to the board to form 
the leadouts to SKl. 

The box used to house the unit is a commercially 
made one measuring 145 x 70 x 38mm (534 x 234 x 
112in). This has a removable lid which, in this appli- 
cation, becomes the front panel. Any similar box 
can be used as a housing for the unit provided it is 
metal and not plastic. 

The layout has VR1 mounted towards the top RH 

* components _list 

esistors ' 

R1 220ki! R3 2 2kO R5 82011 

R2 390k1ì R4 82011 
,.:-VR1 

5k12 with S1 

All resistßr. 11 ' ñ / or W 10% ' 
Capacìtors:;.:. 

Cl 22nF piaSc::#bli ;; , '.>?<`.x.$trl"?pt>iystyrene 
C2 5 6nP polystyrené F ipletc. 

MiscellanobOi .. . ....: , , r:'i" ::;. -: 

r1, BC109. L1, TOO YHCS1A59OR (Arttbit Int.) or 
: similar. Aluminiuhi' box, 145 x 70 x 38mÇn (51 x 2; x 

11-in) or similar. PP3 battery and ciipg: PCB, see 
text. Coaát, socket. Coax cable and plug` : ".i 

S K1 

1AM 03E51 
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side of the front panel with SK1 at the bottom left. 
The PCB is mounted on VR1. Some foam rubber 
can be used to hold the battery firmly in position 
in the case. When VR1, and SKi have been mounted 
on the front panel the free ends of the leads con - 
necting the PCB to SKI can be cut to length and 
soldered to SKI. 

RECEIVER MODIFICATIONS 
The only modification required to the receiver is 

to fit a coax socket at some convenient point on the 
chassis. A length of coax cable is then used to con- 
nect this to the tap on the primary of the first IFT. 
The outer braiding of the cable is connected to the 
chassis. The author's receiver uses Denco transistor 
coils and with receivers of this type it is probably 
easiest to connect the coax inner to pin 8 of the 
Red oscillator coil (which is normally connected to 

trimming tool, so as not to damage the core. If 
advancing VR1 still further produces this effect once 
again, then the core of Li must again be adjusted 
to correct the tuning. The unit is then ready for use. 

The further the control knob. of VRl is advanced 
the narrower the bandwidth of the receiver. This 
is true up to the point where there is sufficient feed- 
back to cause the Q multiplier to break into oscil- 
lation. VR1 should always be kept below this point, 
as proper reception of AM and SSB is not possible 
with the circuit in this state. 

For each reception mode aim at using the mini- 
mum bandwidth that gives an audio signal of satis- 
factory quality. In this way adjacent channel 
interference will be at a minimum. With VR1 
adjusted for fractionally less than the minimum 
obtainable bandwidth, it will be found that AM 
cannot be received in the normal way. It can be 
received, however, by tuning the receiver slightly 

the primary tap on the first IFT). A coax lead having 
a plug at each end is used to connect the Q multi - 
plier to the receiver. Both coax leads should be as 
short as possible, only about 300mm or so long 
in total. If they are longer the capacitance of the 
cables may upset the IFT so that adjustment of its 
core will not give sufficient tuning adjustment to 
permit re- alignment. 

ADJUSTMENT 
Initially the unit should be removed from its box 

so that the core of Ll is accessible. Connect the unit 
to the receiver and re- align the first IFT. Tune to 
any broadcast station of reasonable strength giving 
a constant signal strength tuning as accurately as 
possible. If the Q multiplier is now turned on the 
receiver should operate in much the same way as 
it did before, until VR1 is advanced. If the core. of 
Ll needs no adjustment (unlikely), as 'VR1 is 
advanced the audio signal from the receiver will 
lose the treble frequencies and, if advanced far 
enough, the middle frequencies as well. It is more 
likely though that as VR1 is advanced it will produce 
an effect similar to that obtained if the tuning of 
the receiver were slightly altered. This can be cor- 
rected by adjusting the core of Ll with a proper 
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The PCB is soldered to the tags 
on the bandwidth control which 

"æái 

is fitted to the panel of the box. 

either side of the central tuning position, so that 
one or other of the sidebands is received. This is 
very useful when conditions are noisy or if there is 
a heterodyne interfering with one sideband of the 
desired transmission. 

A little experience will probably need to be. gained 
with the unit before its full worth is realised, and 
then the unit should be found to be well worth the 
initial outlay. 

NEXT MONTH! FREE! 

SUPPLEMENT No. 2 

ON 

SIMPLE HOME PROJECTS 

Don't miss the 

NOVEMBER 
issue 
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OH! MY BACK! 
PAIN is one of the unpleasant facts 

of life which everybody has 
suffered at one time or another and 
in varying degrees. Wouldn't it be 

nice if we could have a little switch 
somewhere so that when we got fed 
up with the pain we could simply turn 
the switch to `oft" and stop it? 

Things haven't quite come to that - 
yet, but the electronics and medical 
professions are working on it and 
have come a long way. The very latest 
item to emerge is the Stimtech EPS 
Mini Stimulator. This takes the form of 
a small (about two cigarette packets 
size) unit weighing only 340gm (12oz) 
complete with internal batteries. With 
this device it is claimed that you can 
control pain to a certain extent. More 
exactly, you don't control the actual 
pain itself but you can "block off" 
the connection between the pain and 
the "you" that feels it. 

Small electrodes are attached to 
the skin (not surgically, just held in 
contact). Electrical impulses gener- 
ated by the Mini Stimulator are then 
used to block the transmission of the 
pain messages through the nerve 
fibres. This is done by stimulating 
other fibres associated with the 
message carrying ones. 

The Mini Stimulator cannot cure 
an ailment. What is does do is to 
"kill" the pain so that a happier, and 
in many cases, more active and useful 
life can result. 

On test in America, electrical 
stimulation of this type was tried on 
a group of people suffering from 
chronic back troubles. Success in 
relieving the suffering was achieved 

The Mini Stimulator -a small electronic unit 
which is used to block pain. 
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ON RECENT DEVELOPMENTS 

'n 80% of the cases. In other tests, 
post- operative complications from ab- 
dominal surgery were reduced by an 
impressive amount -from one in 
three, to one in sixteen. 

Sorry -you cannot go out and buy 
one and the British source of these 
units will only supply them on the 
recommendation and under the 
supervision of the medical pro- 
fession, Cost, is £95 plus VAT. 

SOLAR ENERGY 
The search for a cheap and 

efficient form of energy continues. 
Solar cells are, of course, an 
obvious choice for future develop - 
met. One American company has 
just launched an interesting solar 
cell which seems to be a giant step 
forward. One of the company's 
directors claims, "Other solar energy 
materials require 1,000 times the 
surface area to produce the same 
amount of energy ". The new cell 
measures only about 1cm in diameter 
but it gives 10 watts of electricity 
directly from sunlight. The cells can 
be series connected. Larger series 
can be connected to give megawatt 
systems says the company. 

Whilst most solar cell research to 
date has concentrated on silicon - 
based systems, these new cells are 
made from gallium arsenide. Secret of 
the system is to concentrate the sun's 
rays on the cell with a concave 
reflector. 

It is interesting to note that the 
Plessey Company in England did 
similar work a year or two back but 
nothing further has been officially 

A new type of solar cell, 1cm. in diameter 
which produces 10W of electrical power. 
Sunlight is focused on to the cell by means of 

a concave reflector. 

announced. The U.S. company is 
already talking about arrays of cells, 
each cell with its own reflector, which 
would rotate to follow the sun. By 

doing this 40% more sunlight can be 
utilized compared to a flat, immovable 
panel of cells. 

BEAMOS 
You've heard of CMOS, but what 

about BEAMOS? It's for real and it 
stands for BEam Addressed Metal 
Oxide Semiconductor. An electron 
beam is used for access, and a 

special semiconductor target em- 
ployed for very high density storage. 
The result is a semiconductor 
memory which is almost unbelieve- 
able. The first BEAMOS module (for 
military applications) has an access 
time of 30 millionths of a second and 
a transfer rate of ten million bits per 
second. The memory is capable of 
storing 32 million bits of information 
and the manufacturers reckon that 
the system could be made to store 
a million million bits. 

Sixteen or more BEAMOS modules 
could be linked to proved 500 million 
bits of memory and such a system 
could be arranged to provide data 
transfer rates of 160 million bits per 
second. 
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THE modifications to be described convert the 
Tele- Tennis game described in this magazine 
into a more interesting and skilful game. 

MOD 1: BAT ANGLES 
It was thought desirable to have the ball travel 

up the screen when the top of the bat was hit, and 
down when the bottom of the bat was hit. This 
gives the player the opportunity to direct the vertical 
direction of the ball. 

MOD 2: VERTICAL SPEED CHANGE 
As the horizontal speed of the ball is constant, 

any vertical speed change will vary the angle of 

the ball with respect to the horizontal. 
The circuit produces a random vertical speed 

change so that the ball rebounds at different angles 
making it more difficult to assess the ball bat inter- 
section point. 

Both modifications fit on one printed circuit board 
which will fit "piggy- back" over one of the other 
boards. Of course, either or both modifications may 
be built with any surplus printed circuit board. 

BALL ANGLE CIRCUIT 
The circuit for the vertical ball direction change, 

when the ball hits the top or bottom bases is the 
same as the original but the ball /base gates are 
now type 7403 (open collector 7400) which allows 
several gates to be Wired-oued. The complete 
circuit is shown in Fig. 1. 

A negative- going pulse on pin 13 IC7 sets the 
latch (IC7a and b) so that the ball goes up, and a 
negative -going pulse` on pin 9 IC7 resets it for down. 
This latch is used instead of IC8 on board A. This 
7400 can be used as IC14 on board D. 

As the circuitry for both bats is the same, only the 
left bat will be described. 

In order to detect where the ball hits the bat it 
is necessary to split the bat in half vertically. The 

460 

positive -going vertical "left bat" signal is inverted 
and triggers a monostable IC5, the timing of which 
is approximately half the vertical bat time. 

The output of the monostable (normally 0 going 
to 1) is fed to pin 13 IC6 and in its inverted form 
to pin 10 IC2. 

If a ball- hit -bat pulse (normally 0 going to 1) 
from IC14 board B arrives at pin 12 IC6 during this 
period, a negative -going pulse will appear at pin 11 
IC6 setting the latch to the "ball up" position. 

After the monostable time ends a 1 will be present 
on pin 10 IC2. As the vertical bat signal is still 1 

(the remaining half of the bat), pin 8 IC2 goes to 
0 and pin 6 IC2 to a 1. If the "ball- hit -bat" pulse 
arrives during this period a negative-going pulse will 
appear on pin 8 IC6 setting the latch in the "ball 
down" position. Therefore, the ball travels up the 
screen if the top of the bat is hit ( monostable out- 
put) and down if the bottom is hit (vertical bat 
signal less the monostable output), plus, of course, 
the usual base /ball directions. 

VERTICAL BALL SPEED CHANGE 
CIRCUIT 

In order to effect a vertical speed change it is only 
necessary to switch a preset resistor in parallel with 
the "set speed" preset in the vertical integrator 
circuit on board D. The best time to achieve a 
speed change is when the ball hits the top /bottom 
base or bat. 

The inputs to the vertical direction latch are 
normally 1 going 0 whenever a base or bat is hit. 
These two signals are fed to pin 1 and 2 IC8 and 
produce a positive -going signal on pin 3 IC8 when 
the top /bottom base is hit or any bat is hit, top or 
bottom. 

The output of a multivibrator running at several 
kilohertz (the other two gates of IC1) is fed to pin 
9 IC8 and in an inverted form to pin 13 IC'8. 

The positive -going pulse from pin 3 IC8 is fed to 
pins 10 and 12 IC8. 

Now, depending on the output state of the multi - 
vibrator, when a pulse, arrives from pin 3 IC8, either 
pin 11 IC8 or pin 8 IC8 will go to 0 either setting 
or resetting the following latch (IC7c and d). The 
output of the latch drives a DIL reed relay (RLA) 
which switches a 1Mil preset in parallel with the 
MO, preset in the vertical direction integrator 
circuit. 

As the multivibrator frequency is in kilohertz, 
and the sample pulse occurs once in seconds, a 
fairly random speed change is thus produced. 
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CONSTRUCTION 
No problems should present themselves if usual 

construction methods are used. The printed circuit 
board (Figs. 2 and 3) was designed for use without 
IC sockets, so if anything is used make it the IC 
pins advertised in this magazine. 

IC sockets are expensive and as they cost as 
much if not more than most gate ICs, it is worth 
cutting out a suspect IC on the component side and 
soldering the new one in on what is left of the pins. 
It then only costs the price of one new IC instead 
of several sockets -quite a saving. 

When the board is complete, it is best to connect 
a length of wire to each input or output terminal 
before mounting the board. 

The board is best mounted "piggy back" over one 
of the original boards using GB;A threaded rod using 
nuts as spacers. Once the board has been mounted 
the wiring can be started. Remove the top and 
bottom base connections on board A and connect 

Bottom 
base 
C9 
o 

Top 
base 
C8 

Ball 
out 
AS 
0 

Left bat 
vertical 
C5 

R4 
4.7k 

5V 

the new wires to them, covering the soldered joint 
with insulating tape. Also remove the "vertical 
change out" wire and connect it to the new wire in 
the same manner. All the other connections are 
soldered on the copper side of the appropriate 
boards, as per the diagram. 

Bat Angle 
Set the two monostable timing presets to mid 

travel, switch on and note the effect when the ball 
hits the bat. If the ball direction seems biased to 
going up after a hit, increase the resistance, and 
if down decrease it. 

It might take some time to arrive at the optimum 
position but it is worth the trouble. 

Vertical Speed Change 
First set the vertical speed control on board D 

to maximum resistance, then short out the reed 

IC1 
1/2 SN740'. 

R2 
15k 

Z3 
Cl 

1000pF 
IC2 

SN7400 

Right 
bat 
vertical 

13 
C3 

5V 

I C3 
SN7400 

5V 

R3 
15k 

C2 
1000pF 

14 14 14 

IIC11 1IC21 iIC3 
7 7 7 

OV 

C7 

VR1 
10k 

R5 
2.7k 

6 

IC7 
SN7400 

,r) 

Ví1! aw 
z 

Vertical 
change D14 

0 

Tr1 coll. 
5V Board D 

--s- Y 2 

R11 
4.7k 

C5 IC1l/4SN7403 
9 

14 14 14 

IIC6I IIC7I IC81 

7 7 7 
0.1uF 

Fig. i : Complete circuit diagram of the Tele- Tennis Ball Speed Control and bat angle circuits 
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Ball /left bat Left bat vertical 
B16 C5 

Ball out 
A6 

.Bottom base .Top base 
CB C8 

Vertical change 
D14 

VR1 

VR2 

R7 

5: 

R5 1-i 

8 

ÄriAAd 
E.) 1C2 

Cl --- R4 -+-..+ < 

4.-4 R1 }- ,. 

14 

6 1-0", 

C2 J--. 

+5V 
Right bat 

OVY vertical C3° 
Ball /right bat 
B15 

Fig. 2: Layout of the components on the printed circuit board 
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Fig. 3: Full size printed circuit layout for the Tele- Tennis Ball Speed Control 
continued on page 497 
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Complete the coupon and 
well send you 

our complete, new catalogue. 

The new Heathkit catalogue 
is now out. Full as ever with exciting, 
new models. To make building a 
Heathkit even more interesting and 
satisfying. 

And, naturally,being Heathkit, every kit is absolutely 
complete. Right down to the last nut and bolt. So you won't 
find yourself embarrassingly short of a vital component 
on a Saturday evening -when the shops are shut. 

You'll also get a very easy to understand instruction 
manual that takes you step by step through the assembly. 

Clip the coupon now (enclosing a 10p stamp for postage) 
and we'll send you your copy to browse through. 

With the world's largest range of electronic kits to 
choose from, there really is something for everyone. 

AM /FM 60 watt r.m.s. stereo receiver. Deluxe digital alarm clock. 

Including our full range of test 
equipment, amateur radio gear, hi-fi 

Easy to buik! 
equipment and many general 

° pleasure toown interest kits. 
So, when you receive your 

catalogue you should have hours of pleasant reading. 
And, if you happen to be in London or Gloucester, call 

in and see us. The London Heathkit Centre is at 233 
Tottenham Court Road. The Gloucester showroom is next 
to our factory in Bristol Road. 

At either one you'll be able to see for yourself the 
one thing the catalogue can't show you. 

Namely, how well a completed Heathkit performs. 
Heath ( Gloucester) Limited, Dept. PW -105,. Bristol Road, 
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451. 

DC -5 MHz, 100 mV oscilloscope 

FREE 
SOLDERING IRO 

WORTH 

E3.50 
with all orders over £30 

I r 
L-. 

The new Heathkit catalogue.Out now FREE. ' 
INE=1. 

Schlumberger 
To: Heath (Gloucester) Limited, Dept.PW -105, Gloucester, GL2 6EE. 
Please send me my Heathkit catalogue. I enclose a lop stamp for postage. 

Name Address 
Postcode 

ppppmm. Full details in the catalogue. Offer available for limited period only. 
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HIGH POWER BATTERY MOTOR 
12v operated, strong 
enough to power a 

motor mower, go-car 
or similar. Speed 
easily variable. Then, 
motora can also he 
used as a brake for 
any rotating machine 
simply by coupling the spinals t i h, a nd 
ehortciroulting the windings by a variable 
resistance, price £2.50 =post and V.A.T. 741, 
DITTO but 6 /12v even more powerful as it's 
larger and is series wound 6340.4-86p post are! 
V.A.T. 

FIRE ALARM SWITCHES 
In cast iron case with 
break glass panel. These 
are red and engraved "Fire 
break glass "; they hase 
hinged lid and second 
safety switch for testing 
purposes. Limited quantity. 
£1.75 roe'h +Post and VAT 
46p. 

DC HIGH CURRENT 
PANEL METERS 
3}" wound wide angle 240µ 
movement meters, flush mount- 
ing fitted with external shunts. 
made by Crompton Parkinson 
brand new. still In mater's 
cartons. These are a real 
bargain at £5.50 each. Resson 
able quantities available in 
the following ranges: 0 -10 amps. 
0 -20 amps, 030amps, 0 -40 amps, 
0.50 amps. Post and VAT 80p each. 

AUDIO AMPLIFIER 
Part of the famous R,edltune background music 
system, secondhand, but believed In good order. 
However, no guarantee; we are selling for spares 
value only. These are 6 valve amplifiers, the output 
valvm are 2 x EL 84 in pooh /pull', complete with 
maim transformer, rectifier and ample smoothing 
equipment. The mains transformer alone, today 
would ooet xt least £4. Size is 94" x 51" x 4} ". Price 
only '2110 +nn=taec and VAT £1.50. 

BREAK -DOWN UNIT 
Contains hundreds of useful parts some of 
which are nia follows -66 silicon diodes equivalent 
OA 91. 68 resistors mostly } watt 5% covering 

wide range of values. 4 x 1 mfd 400v infd 
condensers. 15 x.01 mid 100v condensers, 2 RF 
chokes. 8 x B9 valve holders. 1 x 411 choke. 
1 x 115v transformer. 1 boxed unit containing 
4 delay lines also tag panse, trimmer cons 
(leasers, suppressors. eta., on a useful chassie 
sized approx. 9" x 5" 0 7 ". Only 75p the 66 
diodes would mist at least 10 times this amount). 
This is a snip not to be missed. Post and 
+ VAT 75p. 

GPO PUSH BUTTON DIALLING UNIT 
Will take the place of the mormal rotating dial, has 10 
numbered keys, so suitable for other digital systems. A 
desk mounting unit with rubber feet, this is a very intricate 
and expensive piece of apparatus. New and unused -our 
price only £9 ench +£1136 post and VAT. 

14V POWER PACK 

EDGE MOUNTING MOVING 
COIL METER 

Sine 20' x 1e by Wesim,. 
I00nA ovemert scaled 
1113, unused still in original 
maker's cartons. 62.50 east 
_r poet and VAT 50p. 

PERMEABILITY TUNERS 

M.W. two stage ideal foe 
use with 216414 or similar 
circuit. Price 15p each .l 

post and VAT 15p. 

OVEN THERMOSTAT 
Made by the famous Diamond R 
Company, this has a sensor joined 
by a capillary to a variable control 
and when fitted with a knob is 
ideal for many ovens or processes. 
Sop each + post and VAT 16p. 

NUMICATOR TUBES 
Fier digital instrumenta, counters. 
timers, clocks, etc. Hitvao %1611 
Price 90p each. top Pest and VkT 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of yoor 
wiper to cuit. conditions. 
All parts and instructions 
to make. £3.25 £1.00 
poet and VAT, 

PORTABLE CABINET OFFER 
A nicely made portable 
cabinet, soft padded black 
finish intended for portable 
etereo system. Dimensions 
as sketch. With motor 
board cut out for Garrard j 

SP 25. This was obviously 
a very costly cabinet 
originally made for a 
deluxe 

r 
cord player. 

Offered at 51.95+01.50 poet amd VAT, carriage 
free if bought with the Garrard or MR rearm! 
decks. 

WALL THERMOSTATS 
Wall mounting and in a handsome 
plastic case. (Cream and beige). Adjust- 
able by slider (lockable) and may be set 
to control temperatures from around 
freezing through to 50°C. The slide 
panel is engraved and Indicates (frost), 
(warm), (very warm), etc. The thermo- 
stat will control heaters, etc., up to 

15 amp at normal mains voltage and is ideal for 
wing room, bedroom and greenhouse, etc. 

Price £195, VAT & Pontage 30p. Don't miss this. 

INSTANT START FLUORESCENT 
LIGHTING BARGAINS 
Starterless control gear, complete with tube ends 
and tube clips for window lighting, signs, fascias, 
etc. 4 ft. 40 w. £1.50; 5 ft. 66w. 61.00; 5 et. 00w- 
£1.75; 6 ft. 80w. £1.95; and for pairs as follows: 
twin 2 ft. 20w. £2.55; twin 8 ft. 30w. £215: twin 
4 ft. 40w, 62.95; twin 5 ft. 66w. £8.25; twin 5 ft. 
80w. £8.05; twin 8 it. 120w. £4.50. These are about 
one half of maker's current prices and can't be 
repeated once stocks are cleared. Please add 301) 
per piece to cover postage or carriage and 8% 
VAT. 

I5A ELECTRICAL PROGRAMMER 
- Learn in your sleep, 

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 
can be set anywhere to stay on up to 6 hours. 
Indepemlent 60 minute memory jogger. A 

beautiful omit. Price £810, VAT & Pottage floe, 
or with glass front, chrome bezel, £1.00 extra. 

Normal mains input with a thermal safety device. 
'<00 mA output, 4000 mfd of smoothing and full wave 
rectification, completely enclosed in plastic box and 
with flex for maim and terminal block for output 
)'rice £1.75 +£1 post and VAT. 

8- SWITCH DISCO LAMP 
CONTROLLER 
Maine motor driving a drum with adjustable trips 
operating 8 changeover 10 amp switches, no a 
total of 40K watts of lighting can be controlled 
enabling an unlimited variety of effects to be 
achieved and changed with the minimum of 
effort. This is a real snip a £7.50 +£1.15 post and 
VAT. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the den, , 
being calibrated to equal divisions for switch - 
setting purposes with trips which are infin- 
itely adjustable for position. They are also 
arranged to allow 2 operations per switch 
per rotation. There are 75 changeover micro 
switches each of 10 amp type operated by 
the trips, thus 15 circuits may be changed 
per revolution. Drive motor is mains operated 
5 revs per min. Some of the many sees of this tinier are Machinery control. Boiler 
firing. Dispensing and Vending maeh(nes. Display lighting animated and eigne. 
Signalling, etc. Price from matters probably over £20 each. Special smp price 
£9-95 £1.00 Post and VAT. Don't miss this terrific bargain. 

HORSTMANN 24 -HOUR TIME SWITCH 
With 6 position programmer. When fitted to hot water 
systems this could programme as follows: 

Programme Hot Water - Central Heating 
0 Off Off 
I Twice Daily Off 

All Day Off 
Twice Daily Twice Daily 

4 All Day All Day 
Continuously Continuously 

Suitable, of course, to programme other than central heating and hot water, or 
instance, programme upstairs and downetaàe electric beating or heating and 
cooling or taped music and radio. In fact, there is no limit to the versatility of 
this Programmer. 141sins operated. Size 3inx31nx2in deep. Price 65-50. 8 p 
Post and VAT. as illustrated but Iees case. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PPS, PP4, PPG, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor, 
condensera and Instructions. Real snip at only 
61.50. VAT & postage 60p. 

ONLY LI FOR SEVEN 
ELECTRIC MOTORS 

7 powerful batt. motors 
as used in racing care & 
power models. Output a 
types vary for nee in 
hundred. of different 
projects- Tools, toys, models, etc. All brand new 
reversible & for 11-12v. battue. Wiring diag. ins. 
VAT & Post 40p. FREE plan for min. power 
station. 

EXTRACTOR FAN 
Cleans the air t the eats 
of 10,000 cnblo et. per 
hour. Suitable for kitchens, 
bathrooms, factories, chan- 
ging rooms, etc., it's so 
,iuiet it can hardly be 
heard. Compact, 50" casing 
with 54" fan blades. Kit 
comprises motor, fan blades 
sheet steel casing, pull 
switch, maim connector 
and fixing brackets. £3.75 
VAT & Postage £1;25. 

HIGHLY SENSITIVE MOVING 
COIL RELAY 

panel 'emoting with glass 
wiedow,this measures approx. 
5 }" x 4" x 5 ", triggering 
current ran be varied from a 
trad its, of a milliamp to 5 
milliampa by removing the 
front and adlnsting the 
setting level. Price £A each + 

post awI \ AT il5p, 

SOUND TO LIGHT UNIT 
Add colour or white light 
to your amplifier. Will 
operate 1, 2 or 3 Iamps 
(maximum 450w). Hint in 
Box all ready to work. 
£795 pins 80p VAT and 
postage. 
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CENTRIFUGAL BLOWER 
Miniature mains driven blower centrifugal type blower 
unit by Woods. Powerful but specially built for quick 
running -driven by cushioned induction motor with 
specially built low noise bearings. Overall size 41" x 4t" 
04 ". When mounted by flange, air is blown into the 
equipment but to cock air out, mount it from centre 
using clamp. Ideal for cooling electrical equipment or 
letting into a cooker hoed, film drying cabinet or for 
removing flux smoke when soldering, etc. etc. A real 
bargain at £2.50p. lop Post and VAT. 

SHORTWAVE CRYSTAL SET 
Although lhta uses no battery it gives really amazing 
results. You will receive an amazing assortment of 
stations over the 19, 25, 31, 89 metre hands--Kit contains 
chassis front panel and all the parts. £1115- rryetal 
earphone 50p. 60p Post and VAT. 

TERMS: 
Where order is under £5 please add 30p surcharge to offset pack- 
ing expenses. 

JI. BULL (ELECTRICAL) LTD. 
(Dept. PW), 103 TAMWORTH RD. 

CROYDON CRO !XX 

MAINS TRANSFORMERS 
All standard 230 -250 volt primaries £ p 
Tv .. .. .. 1. amp (special) 1.75 

ó.3v .. .. .. 2 amp .. 
.. 3 amp .. 

9v .. .. 1 amp 
.. 3.5 amp ,. 
.. 14 amp .. 
.. 1 amp .. 

1. amp . . 

I amp . . 

} amp . . 

lamp .. 
3 amp .. 
50mA .. 

.. 50mA 
lamp 
2 amp 
'lamp 
lamp 
1 amp 
8 amp 
37amp 

80v tapped 75v 5 70v damp 
230v -60mA Sr 6 -3v 1.5 amp 
275- 0.275v at 90mA & 54v 3 amp 
EHT Transformer 5000-e 

ev .. 

12v . 

6.óv0.6 5, .. 
18v .. 
20v .. .. 

24v .. 
24v .. 

12.0 -12v .. 

6.0.1v .. .. 

8.0.8v .. 
18.0.18v .. 

25v 
50e 2 amp & 6.3e 
60v 5 atop i 5v 

100 
1.50 

.95 
1.95 
1-50 
1-00 
136 
1-26 
1-00 
1.50 
3-60 
1.20 
1.20 
1-28 
a50 
155 
4-50 
760 
460 

22-00 
5.60 
175 
8.28 

(intermittent) 5.50 
Charger Tranalormers 
6v and 12.v .. .. 2 amp .. 1-25 
6v and 12v .. .. 3 amp .. 2.25 
6v and 12v .. .. 5 amp -. 8.50 
Add 30p per piece to cover postage and VAT 25 %- 
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' "'your 
iContincntal ludida 

flTIOfl 
BBC PROGRAMMES 

M ANY people are interested 
in listening to radio 
programmes in English 

when they are on holiday abroad. 
Apart from entertainment, these 
can provide news from home, as 
well as weather forecasts, road 
reports and other information 
about the area concerned. The 
following notes are intended as a 
guide to help listeners to know 
what they can expect to receive 
in different areas on receivers 
with and without short wave 
bands. 

Details are given for each of 
the more popular holiday coun- 
tries, and information is given 
about the BBC services that can 
be received, together with any 
special programmes in English 
that are broadcast for visitors by 
these countries. These tourist 
broadcasts can usually be heard 
on simple portable receivers. 

Times mentioned are the local 
times in the countries concerned, 
except where otherwise stated. 

Germany, Austria, 
Switzerland, 
Northern Italy 

A medium wave portable or car 
radio will provide adequate re- 
ception only after dark, except in 
the nearer parts of. West Ger- 
many. Radio 2 on 1500 metres can 
be heard in some parts during 
the day, but reception depends 
very much on the location. In 
towns where electrical inter- 
ference is heavy, and this in- 
cludes most continental capitals, 
signals may be overcome by the 
interference, but in rural areas 
acceptable reception is possible 
for long periods. 

For consistently good reception, 
especially in the daytime, a re- 
ceiver which covers at least some 
of the short wave bands is essen- 
tial, and a receiver covering at 
least the 19 to 49 metre bands is 
desirable. 

The 19, 25 and 31 metre bands 
should be used during the day- 
time, and the 31, 41 and 49 metre 
bands at other times. This will 
enable good reception of the BBC 
World Service to be obtained 
throughout the day and evening. 

Northern France, 
Belgium, Holland 

Listeners will find that an ordi- 
nary portable or car radio re- 
ceiver covering the long and 
medium wave bands will prove 
quite adequate for listening to 
the BBC's domestic programmes. 

Radio 2 on 1500 metres long 
wave, and Radio 4 on 285 metres 
or 330 metres medium wave, 
should be audible throughout 
most of the day and evening. The 
World Service in English is broad- 
cast on 276 metres from 2300 to 
0430 GMT. 

Spain and Portugal 
For reception in the daytime a 

short wave receiver is essential. 
This should cover at least the 19 
to 49 metre bands. The general 
listening pattern is that during the 
daytime the 19 or 25 metre band 
should be used, and the 31, 41 or 
49 metre band will give the best 
reception during the evening. 

Late at night, the ordinary 
medium and long wave portable 
Will often provide some recep- 

tion. Listeners should try Radio 2 
on 1500 metres long wave, and 
Radio 4 on 285 metres or 330 
metres medium wave. BBC World 
Service on 276 metres medium 
wave can also give good results, 
especially in the more northerly 
parts. 

Southern Italy and 
East Mediterranean 

In all these areas a short wave 
receiver is essential, and to be 
sure of good reception at all 
times, the receiver will need to 
cover all bands from 13 to 50 
metres. The general pattern is 
that the 13, 16 or 19 metre band 
will give best reception during 
daylight, and the 25, 31, 41 or 49 
metre band during the evenings. 

Denmark, Norway, 
Sweden 

A medium and long wave port- 
able will provide some reception 
at night -time. Radio 2 on 1500 
metres, Radio 3 on 464 metres 
and Radio 4 on 330, 285 or 371 
metres will probably provide the 
best signals. For early risers, the 
Radio 3 transmitter on 464 metres 
is used to carry BBC World Ser- 
vice programmes prior to 0730, or 
0830 at weekends. 

For reliable reception through- 
out the day, however, a short 
wave receiver is required, and an 
ideal receiver would cover the 19 
to 49 metre bands. The 31, 25 or 
19 metre band will give best re- 
ception during the daytime, and 
the 41 or 49 metre band will be 
best during the evenings. 

LOCAL TOURIST 
BROADCASTS 

Austria 
From 0805 to 0810 daily a 

bulletin of news, weather and 
traffic reports is given in English 
on medium wave (293, 514, 577 
metres) and on vhf. 

Greece 
On weekdays, news and weather 

bulletins are broadcast in English 
at 0815, 1310 and 2145 on 412 and 
238 metres medium wave and on 
the local vhf channels. A weather 
forecast for shipping is also 
broadcast on these wavelengths 
at 0635 each day. 
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Italy 
On weekdays from June to Sep- 

tember at approximately 0800, 
news in English is broadcast on 
188 and 219 metres medium wave 
and also on vhf. 

Portugal 
At approximately 0855 each 

day, tourist information is broad- 
cast on the local vhf and medium 
wave transmitters in English, 
French and German. This pro- 
gramme can be heard on the 
wired radio systems which are 
available in many hotels. 

Sweden 
A summary of the news and 

weather forecast is given on the 
local Programme 3 vhf trans- 
mitters from 1800 to 1805 each 
day between July and September. 

Switzerland 
At 1215 and 1900 each day, 
listeners can hear the news in 
English on Line 1 of the Tele - 
diffusion service, broadcast over 
the telephone network. (This ser- 
vice is available in many hotels.) 

SOME BBC WAVELENGTHS AND 
FREQUENCIES 
Receiver dials are calibrated by wavelength (metres) or fre- 
quency (kHz or MHz). The following table may be useful: 

Long wave 
Medium wave 

Radio 2 
Radio 3 
Radio 4 

World Service 
Short wave Broadcast Bands 

Wavelength 
1500 metres 
464 metres 
285 metres 
330 metres 
371 metres 
276 metres 

13 metres 
16 metres 
19 metres 
25 metres 
31 metres 
41 metres 
49 metres 

West Germany 
From 1940 to 2030 Mondays to 

Saturdays inclusive, a varied pro- 
gramme of news, press reviews 
and general interest features is 
broadcast on 236 metres medium 
wave. This can be heard in most 
parts of Germany. Listeners in 
the Bonn area can hear a news 
broadcast in English, Mondays to 
Saturdays from 1940 to 1950 on 
89.1MHz vhf. 

A three minute news and 

Frequency 
200 kHz 
647 kHz 

1052 kHz 
908 kHz 
809 kHz 

1088 kHz 
21 MHz 
18 MHz 
15 MHz 
11 MHz 

9 MHz 
7 MHz 
6MHz 

weather bulletin for listeners in 
Bavaria is broadcast at 1000, 
Mondays to Fridays on the local 
vhf transmitters. 

In certain areas the British 
Forces Broadcasting Service is- 
available on vhf throughout the 
day and evening. 

The above information was 
supplied by the BBC Engineering 
Information Department, Broad- 
casting House, London WIA IAA. 
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ACROSS 
3 Impulsiveness in a storage system? (5 -4) 
8 Mid -ear connection is a thought! (4) 
9 Part of electrical condensation? (9) 

10 The pick -up with a saga involved! (4) 
12 Get some sort of reception! (4) 
14 Make an example of this turntable? (5) 
15 An insult to smooth music! (4) 
17 Scotsman in flower with this instrument? (5) 
19 Graces often go with these tunes? (4) 
21 Level of noise about a sports arena? (5) 
22 All individually ache for modulation (4) 
26 Specially built receivers for travellers (4) 
27 Naturally flutes can be taped on them! (9) 
28 You service what he employs inside? (4) 
29 Military type of music transmitter? (9) 

DOWN 
1 A musical blow -out that's been stopped! (4 -5) 
2 Component in the rebuilt store, sir? (8) 
4 Chorale containing a spoken part? (4) 
5 Wipe out a seer with reform? (5) 
6 A pull -out about these instruments? (6) 
7 That's not overheating, anyway (4) 

11 It's strung up headless against bombs! (3) 
12 Organist and band -leader have common ground? 
13 Play -group of all ages (9) (5) 
16 Old -time player sat until replaced (8) 
18 Top tunes to choose from? (3) 
20 Not the first diatonic interval? (6) 
23 Young officer acted as new arranger (5) 
24 A Greek letter for the conductor, we hear (4) 
25 Fingering found round old Ireland? (4) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 
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BI-PRE-hAK 
ORIGINATORS OF PRE- PACKED COMPONENTS IN BRITAIN - AND STILL LEADING! 

AUDIO MODULES®- today's most challenging values! 
POWER AMPS 55103 

Compact I.C. amp. 3 watts R.M.S. Single channel 
(mono). On P.C.B. size 34" x 2 ". Needs 10 -20V 
supply. £1.75 
SS103 -3 
Stereo version of above. (Two I.Cs.) £3.25 
NEW! 55105 Mk. 2 
A compact all- purpose power amp. Size 34" x 2 ". 
Useful 5W output (mono) into 30 using 12V. 
Two in bridge formation give 20W from 12V, 
for P.A. etc. £2.25 
S5110 Mk. 2 
Similar in size to 55105 but will give 10W output 
into 40 using 24V (mono). Two in stereo give 
first -class results, suitable for many domestic 
applications. £2.75 
NOW -SS120 20W r,m,s, into 40 using 34V. 
34" x 2" £3.00 
SS140" 
Beautifully designed. Will give up to 40W R.M.S. 
into 40. Excellent S.N.R. and transient response. 
Fine for P.A., disco use, etc. Operates from 45V 
DC. Two in bridge formation will give 80W 
R.M.S. into 80. £3.75 

SPECIAL 
OFFERS 

PRE -AMP /CONTROL MODULES 
SS100 
Active tone control unit to provide Bass and 
Treble cut and lift. With full instructions (stereo). 
SS101 £1.60 
Pre -amp for stereo ceramic cartridges, radio and 
tape. £1.60 
SS102 
Pre -amp for low- output stereo magnetic cart- 
ridges, radio and tape. £2.25 
BUILD A STEREO F.M. TUNER 
55201 
Front End assembly. Ganged tuning with well 
engineered slow -motion geared drive in robust 
housing. A.F.C. facility. Requires 6 -16V. Excel- 
lent sensitivity. 88- 108mHz. £6.25 
SS202 
I.F. Stage (with I.C.). Designed to use with SS20 
uses I.C. Carefully checked before despatch. 
SS203 £525 
Stereo Decoder. Designed essentially for use 
with SS201 and SS202, this excellent decoder 
can also make a stereo tuner of almost any single 
channel FM tuner. Supplied ready aligned. 
A.L,E.O. can easily be fitted. £5.62 
Above 3 units together special price £1212 

LM 390 AUDIO IC TP5 
(Marked SL60745). Brand TP6 new and to spec. 3 watts 
R.M.S. out. With data. 

TP7 £1.00 
2X SN7400. Brand new 
I.C. to spec. decode 
counters. £1.00' 
3XSN 7400 Ouad 2 input 
Nan gate ICs. 50 

SUNDRY 
P.I PAK- Approx. 170 short -lead semi- 
conductors and components. PNP, 
NPN, diodes, rectifiers, etc. on PCBs 
At least 30% factory marked. Some data 
supplied. 50p' 
UHF 625 line tuner, rotary. £2.50 
Rev Counter (tor cars) (8 %). £f -00° 
Books by Bernard's Publications. 
Newnes- Butterworth's etc. No VAT. 

THE FREE CATALOGUE 
New edition better than ever. It's 

CATALOGUE' 

II 
your's for free and well worth 
getting -only please send large 

IS.A.E. with top stamp if we have I 
Lto post it to you. 

MORN RR. MOM ...MIB .® 

NEW RANGE 
TP SELECTION 
20 Transistors, PNP German- 
ium, Red Spot A.F. 
20 Transistors, PNP German- 
ium, White spot RF. 
1 2N174 150w 80Vice Power 
Transistor, with mounting 
assembly. 

TP19 100 diodes, mixed Germanium, 
Gold -bonded, etc. Marked /Un- 
marked. 

TP23 Twenty NPN Silicon uncoded 
T05. Similar to BFY50 /2, 2N696, 
2N1613. etc. Complementary to 
TP24. 

TP24 Twenty PNP Silicon, uncoded 
T05. Similar to BFY64, 2N2904/5 

TP29 8 power diodes 400V, 1.25A 
Silicon FST 3/4. 

ALL ABOVE PACKS-60p 

TRANSISTOR & COMPONENT PACKS 
UT SELECTION 

UT1 50 PNP's Germanium, AF d RF. 

UT2 150 Germanium diodes, min. 
glass: 

UT4100 Silicon diodes, min. glass, 
similar to IN914, IN916, 

UTS 40250mW Zener diodes 0AZ24 
range; average 50% good. 

UT7 30 Silicon rectifiers 750mA, 
mixed voltages, Top Hats, etc, 

UT9 40 NPN Silicon planers. Simi- 
lar to 2N3707 -11 range, Low 
noise amps. 

UT12 25 2N3702/3 Transistors, PNP 
Silicon, Plastic to 92. 

EACH. TP Tested d Guaranteed; UT 

CP SELECTION 
CP1 Mixed bag of capacitors -Elec- 

trolytic, Paper, Silver Mice 
(Approx. 150 -sold by weight). 

CP2 200 (approx.) Resistors, various 
types, values, watts. (Sold by 
weight.) 

CP3 40 Wire wound resistors, mixed. 

CP4 12 pots -pré -set, w /waund, 
carbon, dual, with;without 
switches -all mixed, 

CP7 Heat sinks, assorted, Tn fit 
SO -Z (oC72) TO-1 (AC128), 
etc. 

Untested, unmarked; CP Components, 

CAPACITOR DISCHARGE IGNITION KIT 
Simple to assemble and fit. Improves car performance, 
saves on fuel. PdP 30p. £7'50° 
BI- PRE_ -FM( X -HATCH GENERATOR Mk.2 

'tea J, Four -pattern selector switch 
3 "xWx3" 
Ready -built 
and tested °£9'93 
In kit form 

Please add 35p for postage and packing 
Is invaluable to industrial and home user alike. Improved 
circuitry assures reliability and still better accuracy. Very 
compact, self -contained. Robustly built. Widely used by TV 
rental and other engineers. With reinforced fibreglass. case, 
Instructions, but less batteries. (Three U2 type required.) 

TV SIGNAL STRENGTH METER 
Complete kit as described in "Television" £1959 plus 40t° 
for PAP 

TERMS OF BUSINESS: 
VAT at 25% must be added to total value of order except for Items marked 

or (9 %), when VAT is to be added at 9 %. No VAT on overseas orders. POST 
& PACKING add 22p for UK orders unless marked otherwise. Minimum mall order acceptable -£1. Overseas orders, add £1 for postage. Any difference will be credited or charged. PRICES subject to alteration without notice. AVAILABILITY All items available at time of going to press when every effort is made to ensure correctness of information. 

E31-PRE-IPIAAIC iI.ITR] 
'n:r7e;NO£ì2F'719 - 

222 224 WEST BOAD,WESTCLIFF-ON=SEA,ESSEX SSO 90F. 

TELEPHONE SOUTHEND(0702)46344, 
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

Practical Wireless, October 1975 

SS300 POWER SUPPLY STABILISER 
Add this to your unstabilised supply to obtain a steady work- 
ing voltage from 12 to 50V for your audio system, workbench 
etc. Money saving and very reliable, £3.25- 

PLASTIC POWER TRANSISTORS 
40 WATT SILICON 
Type Polarity Gain VCE Price 
40N1 NPN 15 15 top 
40N2 NPN 40 40 30p 
ON PNP 15 15 20p 
40P2 PNP 40 40 30p 

90 WATT SILICON 
Type Polarity Gain VCE Price 
90N1 NPN 15 15 2Sp 
90N2 NPN 40 40 359 
90P1 PNP 15 15 25p 
90P2 PNP 40 40 35p 

If you prefer not to Cut coupon out, please mentimr PWIO when writing 

MN OM Imo- -I11111MN INN MN EN MI MI Ifl-I 
To BI- PRE -PAK, 224 226 WEST RD., WESTCLIFF.ON.SEA, ESSEX 

IPlease send 

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

Name 

Address ..... 

EMI 11/1111 

1 
....,.. 

PW10 

IBM !MINIM MINI 110611 P3 6. 5w?5i 
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WILMSLOW 
AUDIO 

THE Firm for speakers ! 
SPEAKERS 
Baker Group 25 3, 8 or 15 ohm 
Baker Group 35 3, B or 15 ohm 
Baker Group 50/12 8 or 15 ohm 
Baker Deluxe 12" d /cone 
Baker Major , 

Baker Regent 
Baker Superb 
Baker Auditorium 12 
Celestion MH1000 horn. 8 or 15 ohm 
Celestion PS8 for Unilex 
Celestion G12M 8 or 15 ohm 
Celestion G12H 8 or 15 ohm 
Celestion G15C 8 or 15 ohm 
Celestion G1 8C 8 or 15 ohm 
EMI 13 x8 "150d/c Bohm 
EMI 13 x 8" type 350 8 or 15 ohm 
EMI 13 S 8' 20 watt base 
EMI 63" 03850 4 or 8 ohm 
EMI B x 5 d /cone, roll sum 10 watt 
EMI 23" tweeter 97492AT 
Eagle DT33 30 watt tweeter 
Eagle HT15 horn tweeter 
Eagle CT5 cone tweeter 
Eagle CT10 tweeter 8 or 16 ohm 
Eagle MHT10 horn tweeter 
Eagle crossover CN23, CN28, CH216- 
Eagle FR4 
Eagle FR65 
Eagle FR8 
Elac 9 x 5, 59RM109 15 ohm, 

59RM114 8 ohm 
Elac 6RM171 d/c roll Burr. 
Elac 66h" 6RM220 d /cone 
Elac 4 tweeter TW4 
Elac 10" d /cone 10RM239 8 ohm 
Elac 8" 8CS175 3 ohm 
Fane Pop 15 watt 12" 
Fane Pop 25/2 25 watt 12" 
Fane Pop 50 watt 12" 
Fane Pop 55 60 watt 12" 
Fane Pop 60 watt 15" 
Fane Pop 100 watt 18" 
Fane Crescendo 12A 100 watt 12" 
Fane Crescendo 12B bass 
Fane Crescendo 100 watt 15" 
Fane Crescendo 150 watt 18" 
Fane 801T 8" d/c roll Burr. 
Fane 807T 8" d/c roll suri. 
Fane 8081 8" d/c 
Fane 701 twin ribbon horn 
Fane 910 horn 
Fane 920 horn 
Goodmans BP 8" or 15 ohm 
Goodmans 10P 8 or 15 -ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12P -D 8 or 15 ohm 

£8-64 
£1025 
£14.00 
£13.75 
£11-87 
E1000 
E18-12 
/1825 
£10.95 
£3.75 

£12.00 
£1500 
£24.00 
£33'00 
E294 
49.56 
£7-09 
£4.37 
£3.44 

-77 
E6.31 
£4.40 
E2.06 
£3.00 
£444 
41.75 
£812 
4912 

£1231 

£3.44 
£4.06 
£3.12 
41-75 
E3.12 
£2.87 
£5 25 
f7.50 

£1200 
£1395 
£14.75 
42595 
434.50 
436-50 
44750 
402-95 
£8-12 
E5.75 
£3.44 

£4000 
£1495 
£3395 
£5.50 
E5 80 

£13.95 
£1095 

Goodmans 12P -G 8 or 15 ohm £15-9S 
Goodmans Audiomax 12AX 100 watt £36.50 
Goodmans AUdiomax 15AX £40-25 
Goodmans 15P 8 or 15 ohm 1E21.00 
Goodmans 18P 8 or 15 ohm £3600 
Goodmans Hidax 750 £16.00 
Goodmans Axent 100 tweeter £8.44 
Goodmans Audiom 100 12" 413 90 
Goodmans Axiom 401 12" £2000 
Goodmans Twinaxiom 8 £10.14 
Goodmans Twinaxiom 10 £10.75 
Kef T27 £6.06 
Kef 115 Le-94 
Kef 8110 E8-37 
Kef 13200 69.50 
Kef 8139 £16-50 
Kef DN8 £2 31 
Kef DN12 E5-75 
Kef DN13 £3.87 
STC4001 G super tweeter £6 56 
Richard Allen CGBT 8 "d /c riait,. £7.37 
23" 64 ohm, 70mm 80 ohm, 70mm 8 ohm .77 
21." 75 ohm 55 
7' x4 "3 or ohm £1.65 
8 "x5 "3or8 ohm - E1-75 
10" x 6" 3, 8 or 15 ohm 62.69 

SPEAKER KITS 
Balcer Major Module 
Goodmans Mezzo Twìnkit 
Goodmans DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
Ken I 
Kernt 3 
Richard Allan Twlnkn 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

each £1344 
pair £4719 

etch £1344 
pair £2544 
Pair £1719 
pair £4625 
pair £4844 

each £4250 
each £1037 
each £íS-94 
each £23-15 
each £2750 
pair 623.12 
parr £40- 60 
pair £63 12 

PA /DISCO AMPLIFIERS 
(car.. and ins, £1) 
Baker Major 100 watt 
Linear 30/40 
Linear 40/60 
Linear 801100 
Linear 100 watt slave 

Eagle PA range In stock-ask 

E37 25 
£30-00 
£3500 
£589S 
£4400 

for catalogue. 

Free with speaker orders over £7- 
"Hi-Fi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing: speakers 38p each, 
12" and up 50p each. Speaker kits 75p each (£1.50 pair) tweeters and 
crossovers 25p. 

Including V.A,T. 25% on Hi Fi, 8% on PRO and PA 

WILMSLOW AUDIO (Dept. PW) 
Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF 
Discount Radio, PA, Hi -Fi: 10 Swan Street, Wilmslow 
Send stamp for free hooklet "Choosing a Speaker" 

Cassettes The 
best , 

Y 

Agfa Low Noise Cassettes 
AT LESS THAN C69 

C90 
HALF PRICE! 0120 

AGFA HIGHDYNAMIC cao ±o 
SUPER C90 +6 

0120 

1 

40p 
54p 
75p 

i 
54p 
70p 
99p 

S 10 
£2410 £3.98 
£270 £0.36 
£3.70 4748 

5 10 
E240 £5.35 
£3.50 £875 
£495 £9.35 

AGFA STEREO -CHROM cso 
CHROMIUM DIOXIDE cos 

1 5 10 
90p £450 £075 

£1.10 i 4540 £10.90 

SAME DAY DESPATCH. P, & P. 150 per order 

WILMSLOW AUDIO 

Cut -price prerecorded 

(DEPT. PW) 
10 SWAN STREET, WILMSLOW, 

CHESHIRE, SKI) 1HF 
cassettes -send stamp for list 
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Wire Wound Resistors. Our selec- 
Lion of mixed values. 30 for £1.40. 
100 for £3.50. 
Audio Amplifier Module. Murlard 
LP1173, output power, nominal 10 watt, 
supply voltage +24 volt, with data and 
circuit, £2.30 + post. 
Ferguson Stereogram chassis 
Model 3357, all transistor, medium long, 
VHF/FM. 3 watts per channel S /M. with 
connection data, less tuning .scale, 
£18.00. Post paid. . 

Crystals- HC6U-: 52.03333 MHz: 
52.02500: 52.01667; 51.56667: 51.58330: 
37.76250: 37.75000: 12.895.8.12.891.8; 
12.700.0: 9.456.25: 9.455.55: 9.533.33: 
9.53194 :9- 530.55: 9.090.62: 9.087.5 
50p each 
Electrolytics. 32/32/32/µF, 325v. 2"x 
15. 35p: 800 150v :ig" x 1" 20pi 
2000AF 30v, ;2ír" x1" 25p: 2000µF 35v 
3" x 1" 30p: 470µF 100v -- 3" x 1* 25p: 
2000 /2000µF 25e 2" x 1=" 35p: 700µF 
200v 34" x 1.1" 30p: 16/16 AF 275v 1$" x 1" 
20p: 40/40/20µF 275v 3" x 1" 20p: 
4500/900/900µF 30v 2f" x 1i" 50p: 
2500µF 40v 21." x 1-1" 40p; 470FAF 25v 
tf" x }" 15p: 4,000µF 25v 3" x 1k" 40p. 
3212F 450v 1? x 1 "30p: 8µF /16µF 450v 
ft "x1o30p :1000µF 12v1í "x } "15p. 
5000µF 50v 2" x i }" 50p :150/200/200µF. 
300v 3" x 1$" 50p: 45000 35v 2k x 
1 *" 50p. - 

Try our parcel of small capacitors 20 
mixed valves £1.50 + post. 
Matched pair of bookshelf speakers. 
Teak fir5ish, size 12 "X 8 "x 5 ". 8x 5 8" 
ohms`ceranlic, 5 watts RMS. Complete 
with din leads, £10.00 pair + post. 
Thorn TV IF -chassis, 950 serles 
(less valves). £1.60 + posta - 

UHF 625 transistor push button tuner 
(NSF Telefunken) as used on Decca 
MS2400. Brand new and boxed, circuit 
diagram supplied £3.00 + post. - 

P -C Boards (not computer panels) 
1 off 6 transistor single wave band. 
1 off 4 transistor audio. l off 3 transistor 
£1.40 + post, three boards. 
Repanco Transformers AFI, AF2, 
TT45, 46, 47, 49, 53. 20p each + post. 
L /M, M /W, VHF Tuner 5 -- transistor. 
in kit form, complete with full assembly 
instructions. 9vt supply, positive earth. 
0/put 100mw. Built -In ' A.M. aerial. 
88 -108 Mes. L5-25 +- p4st 
Mains Droppers, .10 mixed values, 
£1.00 + post, - 

Edgewise : Level meters, 200µA, 
size t" overall. 50p + post. 
Chrome Plastic knobs,3 types, 4 off 
each with spring clip, £1.25 +- post. 
Aluminium Chassis, "7} "x'5#" x2 -" 
05p + post: 10" x 7 # "x 21 "75p + post.. 
11 "x71-"x2 (-"85p +post. 
BSit P128, similar to HT70 single play, 
with heavy die cast turntable, less 
cartridge, £10.00 + post - 

Ferguson Stereogram Chassis. M W /,' 
LW /VHF with tuning scale (5 +5 watts 
sine wave) 15 ohms £.26.25. Post paid 
15 ASSORTED SWITCHES 81.90 
+ post. 50- 3 way to 7 way- TAG 
STRIPS, £1.15 + post, ALMA 
REED RELAY TYPE DRH. 3 
VOLTS 50p + post. 
REPANCO & DENCO COILS. NEW,! 
BOXED OUR SELECTION-5 FOR 
£1-15 -+ post, - 

Please add 10% post and packing. Add 
25% VAT to total order. Gram Chassis 
free postage. No goods despatched 
outside W.K. 

SURPt.ECTRONICS: 
216 LEAGRAVE ROAD,, 

LUTON,: LU3 IJD, BEDS. 
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Mi niature 
2m EQUIPMENT 

part Z : preamplifier 

p ROBABLY the majority of those interested in 
radio are not transmitting enthusiasts but 
listeners, some of whom may remember that 

on the lower frequencies, any piece of wire for an 

144 -146MHz 
aerial - VC1 

3-13pF 

W. H. Bond F. R.C.S. G3XGP 

aerial with the provision of a good earth, brought 
the world into the shack, and if one could not hear 
the signal this was always due to QSB or QRM. When 
however, a converter for the two metre band was 
made, the old aerial was no good and a special one 
had to be put up! 

The aerial could be omnidirectional, or directional, 
the latter would bring in the one wanted signal mag- 
nificently but the other chap, off the beam heading, 
could hardly be heard. Using the omnidirectional 
aerial both signals went down so the RF gain was 
turned up, the signals reappeared but this time 
with a noise, making listening difficult and un- 
pleasant. 

NOISE 
The noise is generated in the receiver and repre- 

sents one essential difference between the lower fre- 
quencies and VHF. Below about 60MHz the dominant 
noise limiting the signal received is atmospheric, but 
above this frequency this falls, so that at VHF and 

R4 +9 to 
470 nr, +12V 

VC2 
3 -13pF 

C2 
2.2pF 

/ 
Practical Wireless, October 1975 

R1 
10k 

R3 
1k 

R2 
47k AF- 
VC 3 
4. 5 
-20pF 

Off 
C4 
1nF 

C3 
1nF 

L3 

Si 

W066 

To converter 
0 

OV 
o 

Fig. 1: Complete circuit dia.. 
gram of the 2m Preamplifier. 
The AF186 is connected In 
common emitter configuration, 
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* components list 

Resistors 

R2 
lOk 

R2 47k12 5- 

Ail resistor s t0% 

Capacitors , ? 

Cl ' inF 
C2 22pF 
VC! and VC2 
VC3 
Cl-C4 

Semiconductor 
ßr1 

R3 1kSZ 
R4 47ßA 

:W 

C3 1nFr 
C4 leF 

3-13pF variable ceramic capacitor \! 
45-2OpF variable ceramic capacitor 
disc ceramics 

AF18&> 

Miscellaneous 
Li, t} turns enamelled 22,Wß wound in first three 
turns of U.1.2, 7 turns 22SWG, tapped at second 
turn. L3, 7 turns 22SWG, tapped at first turn. 
Aluminium box 115x64mm(4 +x24in), Doman 509 -939 
or Eddystone 7134P. Single -sided copperciad 
fibreglass board 44 x 25mm (1f x lin). Four5mm- 
spacers. 2 coaxial sockets. Si, SPST switch. 

above, thermal and "shot" noise, predominates. 
Known as "white noise" it is random in frequency 
and time, and limits the lowest level of signal that 
can be demodulated in a receiver. Thermal noise 
depends on the bandwidth of the receiver, the re- 
sistance of the transistor used and two factors over 
which there is no control, Boltzmanns constant, and 
the absolute temperature. Shot noise on the other 
hand, depends on the rate of current flow through 
the device. 

As the bandwidth cannot be reduced to a single 
cycle, a transistor has to be chosen that has the 
lowest inherent noise factor coupled with maximum 
gain at low current flow. The bandwidth, therefore, 
should be reduced to the minimum necessary, and 
the input resistance matched to the device resistance, 
in order that the maximum signal is transferred. 

NEGATIVE FEEDBACK 
There is, however, one other trick that can be 

employed after all these factors have been optimised, 
and that is negative feedback. Imagine a signal 
travelling through a transistor working in common 
emitter configuration with a positive signal changing 
into a negative one, or a 180° phase change. Now, 
as the signal travels through, random electron move- 

Spacers soldered to copper side 

ment adds some odd pulses (noise) first in the emitter 
base junction and then in the base where some elec- 
trons and holes combine, and, on the way out, in 
the base /collector junction. 

These noise signals appear in a different phase 
from the main signal, some at 30 °, some at 90 °, but 
all out of phase with the input signal. 

If the signal now returns from the collector to 
the base 180° out of phase and then the feedback 
signal reduced by a factor dependent on the gain of 
the transistor, no signal will appear at the collector. 
However, the noise generated in the transistor will 
still be audible because it is not 180° out of phase 
with the input signal. If the exact phase of the 
returned signal is altered there will be a point where 
the signal will be amplified, but the noise will be re- 
turned out of phase and not amplified. Both thermal 
and shot noise therefore being neutralised. This is 
the principle on which this pre- amplifier was de- 
signed, to amplify the signal but to neutralise the 
noise. 

The input and output circuits are both tuned and 
lightly loaded so that the working Q is high and the 
bandwidth is kept to a minimum.. The selected tran- 
sistor is an AF186 with an inherently low noise 
factor and an FT of 900, chosen in preference to an 
FET, for those equal to it are twice as expensive and 
have less gain at VHF. 

THE CIRCUIT 
Became of both current and voltage gain, the 

transistor is run in common emitter configuration, 
Fig. 1 with the emitter being tied to the positive rail. 
The input coil is inductively coupled to L2 which is 
tuned by VC1. A tap on this coil matches the im- 
pedance of Trl, the base being isolated by Cl from 
the bias chain Rl and R2. The emitter current is 
limited by R3, which is bypassed to earth by C3. 
L3 and VC3 in the collector lead, are tuned to the 
input frequency and a tap low down on L3 provides 
a low impedance output to match the following con- 
verter. C2 and VC2 is the neutralising phase shift 
circuit. 

PCB CONSTRUCTION 
Make a tracing of the board, Fig. 2. Stick this on a 

piece of single-sided copperclad fibreglass board, 
dot each of the component mounting holes with a 
centre punch, paint in the lines and etch. Clean and 
make the holes with a No. 60 drill, except for the 

Input from 
aerial 
(144/146MHz) 

IAN 03971 

470 

OV 

Component side view of PCB' 
shown 11 limes actual size. 
All coils are wound on a 6-3rnm 
(} in) drill for neatness, with 
Li wound inside the first three 
tarns of î.2. 
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More than 
just a catalogue! 
PROJECTS FOR YOU TO BUILD 
4 -digit clock, 6 -digit clock, 10W high quality power 
amp., High quality stereo pre -amp., Stereo Tuner, 
F.M. Stereo decoder, etc., etc. 

CIRCUITS ... Frequency Doublers, Oscillators, Timers, 
Voltmeters, Power Supplies, Amplifiers, Capacitance 
Multiplier, etc., etc... . 

Full details and pictures of our wide range of components, 
e.g. capacitors, cases, knobs, veroboards, edge connectors, 
plugs and sockets, lamps and lampholders, audio leads, 
adaptor plugs, rotary and slide potentiometers, presets, 
relays, resistors (even 1% types! ), switches, interlocking 
pushbutton switches, pot cores, transformers, cable and 
wire, panel meters, nuts and bolts, tools, organ components, 
keyboards, L.E.D.'s, 7- segment displays, heatsinks, 
transistors, diodes, integrated circuits, etc., etc., etc... 
Really good value for money at just 40p. 

The 3600 synthesiser includes the most popular features of the 
4600 model, but is simpler. Faster to operate, it has a switch 
patching system rather than the matrix patchboard of the larger 
unit and is 

particularly 
suitable for live 
performance 
and portable 
use. 

Please send 
S.A.E. for 
our price 
list. 

Y V Y Y .. Y Y 

Y V .... 
V Y ' V V V Y Y i V 

V Y Y Y Y ... 

GRAPHIC EQUALIZER 
A really superior 
high quality stereo 
graphic equaliser 
as described in 
Jan. 1975 issue 
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. 
S.A.E. for price list or complete reprint of article - price 15p. 

4114044.04scw/c. 

'Wry *Ogee 

ii\\\\\t 
l't.41**rd' 

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 our booklet. now available price £1.50, or S.A.E. please 
for .sp.ecifiçation 

ELECTRONIC ORGAN 
Build yourself an exciting Electronic 
Organ. Our. leaflet MES51., price 15p, 
deals with the basic theory of electronic 'w 
organs and describes the construction of 
a 
keyboard limited 

mated 
number 

er 
of 

single 
keyboard and a limited number of stops. 
Leaflet MES52, price 15p, describes the ,l( 
extension of the organ to two keyboards I!l! 
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.lvES53, priçed -at 35p - 

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 oat 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 
NOTE: The price list is based on the Order Codes shown in our 
catalogue so an investment in our super catalogue is an essential 
first step. ' For copy /copies of your Catalogue 

Please address all mail to 
Call in at our shop, 284 London Road, Westcliff on -Sea, Essex. 

Name 
Address 

j111111111111111111110111111I.111111111.1.11111111* 
PW 

I enclose Cheque /P.O. value 

MAPLIN ELECTRONIC 
SUPPLIES 
P.O. Box 3 Rayleigh Essex SS6 BLR. 

Practical Wireless, October 1975 

O ` MAPLIN ELECTRONIC SUPPLIES Me SS684R 
ighi] Irslir* 
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IarshalPs 
A. Marshall {London) Ltd Dept: PW 
42 Cricklewood Broadway London NW23ET Tel C1- 4520161/2 
Telex 21492 
& 85 West Regent. St Glasgow G2 200 Tel : 041- 3324133' 

& 1 Straits Parade Fishponds Bristol ßS16 2LX 
Tel : 0272 654201/2 
& 27 Rue Danton Issy Les Moulileaux Paris 92 Tel - 642 2985 

Catalogue price 25p Trade and export enquiries welcome 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 IC's TTL, CMOS & Linears 
CA3018A 85p CD4043 EI 80 NE565 £4.48 SN7448 90p SN74157 95p CA3020AfI-80C04044 £1-80SL414 £1-805N7450 16pSN74160 £1f0 
CA3028A 79ppCD4045 £2-65SL6IOC £1.70SN7451 16pSN7416I £110 
CA3035 £1-37CD4046 E284SL6fIC I.70SN7453 16pSN74162 EI-IO CA3046 70p CD4047 EI -65 SL6t2C E1 -70 SN7454 I 6 SN74163 E1 .10 CA3048 E2 I l CD4049 81p SK620C E2.60 SN7460 16P SN74164 £201 CA3052 EI 62 CD4050 66p SL62tC E260 SN7470 33p SN74165 f201 CA3089E El-96LM301A 48p5L623C 64.59SN7472 26pSN74167 £4-10 CA3090Q £4-23 LM308 £2.50 SL640C 13.10 SN7473 36p SN74174 LI -25 CD4000 36p L005TL LI -50 SN7400 16p SN7474 36p 

SN74175 90p CD4001 36p LM380 El 10 SN740I 16p SN7475 50p 
SN74176 E1 44 CD4002 36p LI-1381 £2 .20 SN7401AN38p SN7476 35p 
SN74180 EI 40 CD4006 LI 58 LM7O2C 75p SN7402 16p SN7480 50p 
SN74181 £I 95 C04007 36p LM709 38p SN7403 16p SN7481 £1'25 

C04008 £1.63 8[11L 45p SN7404 19p SN7482 75p SN74190 E2-30 
CD4009 £1-18 14D1L 40pSN7405 19pSN7483 95pSN74191 62.30 
CD4010 E118LM7I0 47pSN7406 45pSN7484 95pSN74192 £115 
CD401 I 36p LM723C 90p SN7407 45p SN7485 LI .25 SN74193 LI 15 
C134012 36p L11741 C 40p SN7408 19p 5N7486 32p SN74196 LI -60 
CD4013 66p SOIL 40p SN7409 22p SN7490 45p SN74197 LI -58 
CD4014 £I -72 14DtL 38p SN7410 I6p SN7491 85p SN74198 £2.25 
C04015 EI -72 LM747 L1.05 SN7411 25p SN7492 45p SN74199 £2-25 CD4016 66p'LM748 60p SN7412 28p 5N7493 45p SN76003N£2.92 
CD4017 LI -72 14D1L 73p SN7413 35p SN7494 82p 5N760131,4E1.95 
CD4018 £2-55 LM3900 70p SN7416 35p SN7495 72p SN76023NE1.60 CD4019 86p LM7805 62.00 SN7417 35p SN7496 75p SN76033NE2.92 CD4020 EI-91 LM7812 £2-50SN7420 16pSN74i00E125TAA263 Et10 CD4021 £1.72 LM7815 £2.50 SN7423 29p SN74107 36p 
CD4022 £1-66LM7824 E250SN7425 29pSN74118E1.00 TAA300 £1 90 

TAA350AE210 CD4023 36pMC1303LEI.505N7427 29pSN74119EI-92TAA550 
60p CD4024 EI24MC1318P£2-59SN7430 16pSN74121 37pTAA611C£218 

004025 320 MC1330P 90p SN7432 28p SN74122 500 
CD4027 43p MC1351P 80p SN7437 35p SN74123 60p TAA62I £2-03 
CD4028 £I .50 MCt352P 80p.SN7438 35p SN74141 8Sp TAA6618 El -32 
C04029 £3 50 MC1466L £3-50I5N7440 16p SN74145 909 TBA64I8 E225 
CD4030 87p MC1469R £275 SN744IAN85p SN74150E1 50 TBA651 £I 69 
C04031 £5 19 NE555V 70pSN7442 65p SN74151 85p TBA800 £1 -40 
004037 Et .93 NESS6 El 30ISN7446 95p SN74153 85p TBA810 I 40 
CD4041 Et -86 NE560 £4.48.SN7447 95p SN84I54£I 50TBAB20 EI 15 

BRISTOL 
10% discount for callers at our new shop at I Straits 
Parade, Fishponds, Bristol, BSI6 2LX producing a 
current issue of this mag. Tele: Bristol 659201/2 

POPULAR SEMICONDUCTORS 
2N696 22p 2N3906 27p AF139 65p B0139 71p MPSA56 31p 
2N697 16p 2N4037 42p AF239 65p 0D140 87p 0028 760 
2N698 82p ' 2N4036 67p AF240 90p BF115 36p 0035 60p 
2N699 59p 2N4058 IBp AF279 70p 13F117 55p 0042 SOp 
2N706 14p 2N4062 15p AF280 79p 8F154 20p 0045 32p 
2N708 17p 2N4289 34p ALtO2 £1.00 5F159 27p TIP29A 49p 
214916 28p 2N4920£1-10 0C107 14p 85180 35p T1P29C 58p 
2N918 32p 2N4921 83p BCI08 14p 8E181 36p TIP3IA 62p 
2141302 184p 2N4923E1-00 BC109 14p 8F184 30p TIP32A 74p 
2N1304 26p 2N5245 47p BC147B 14p BF194 12p TIP33A LI 01 
2N1306 31p 2N5294 48p BC148B I5p 13F395 12p TIP34A LI .51 
2N1308 47p 2N5296 48p BC149B 15p 13F196 13p TIP35A £2.90 
2N1711 45p 2N5457 49p BCI57A 16p BF197 15p TIP36A E370 
2N2102 60p 2N5458 46p BC MBA 16p BFI98 18p T1P42A E0.90 
2142147 78p 2N5459 49p BC1678 15p 8E244 21p TIP2955 98p 
2142148 94p 2N6027 45p BC16BB 159 BF257 47p T1P3055 50p 
2N2218A 22p 3N128 73p 8C1698 15p 9F258 53p TIS43 28p 
2N2219A26p 3N140 E1-00 BC182 12p 8E259 55p ZTX300 13p 
2N2220 25p 3N141 81p BC182L 12p BF561 27p ZTX301 13p 
2N2221 18p 314200 E2.49 BC183 12p 8F598 25p ZTX500 I5p 
2N2222 20p 40361 40p BC 183L 12p 8FR39 24p ZTX501 13p 
2N2369 20p 40362 45p BCI84 13p BFR79 24p ZTX502 18p 
2N2646 55p 40406 44p BC184L 13p BFX29 30p N914 7p 
2N2904 22p 40407 .35p BC212A 16p BFX30 27p N3754 15p 
2N2905 25p 40408 50p BC212LA 16p 13FX84 24p N4007 IOp 
2N2906 19p 40409 52p BC2I3LA 15p BFX85 30p N4148 7p 
2N2907 22p 40410 52p BC2I4LB 18p BFX68 25p N5404 22p 
2N2924 20p 40411 £2.00 8C2376 16p 13F150 22#p N5408 30p 
2N2926G 12p 40594 74p BC238C 15p 13F1'51 2 p AA119 8p 
2N3053 25p 40595 84p BC239C 15p B9Y52 20}p BAI 02 25p 
2N3054 60p 40636 £I-10 BC257A 16p BRY39 48p BA145 I8p 
2N3055 75p 40673 73p BC2588 16p ME0402 20p BAI54 12p 
2143391 28p ACI62 20p 8C25913 lip ME0412 18p 8A155 12p 
2N3392 15p AC127 20p BC301 34p 11E4102 Iip 66103B 23p 
2N3393 I5p AC128 20p BC307B ITp MJ480 95p B01048 45p 
2N3440 59p ACI5I 27p BC308A 15p MJ451 EI-20 BY126 12p 
2N3442 El -40 AC152 49p BC3090 20p MJ490 El 05 BYI27 15p 
2N3638 15p ACI53 35p BC327 23p MJ491 1 -45 BYZI I 51p 
2N3702 12p AC176 30p 13C328 22p M12955 LI -00 BYZI2 51p 
2143703 13p AC187K 35p BCY70 179 MJE340 48p 0A47 6p 
2143704 150 ACI88K 40p BCY71 22p MjE370 65p OAS! I8p 
2143706 I5p AD 43 68p BCY72 I5p MJE371 75p 0A90 6p 
2,43708 14p AD161 50p 80121 E1-00 111E520 60p 0A91 6p 
2193714EI-38 AD162 50p BD123 82p 111E521 70p W021A200 
2143716E180 AF106 40p 00124 67p MJE2955E10 32p 
2M3771 C2-20 AFI09 40p B13131 40p M1E3055 75p Bl'164 57p 
2N3773 C2-65 AF115 35p 80132 50p MP8I13 47p ST2diac 20p 
2N3789L2-06 AFII6 35p 60135 43p MPH 02 39p 40669 E100 
2143819 37p AF117 35p 80136 47p MPSA05 25p TIC44 29p 
2143820 64p AFI18 35p 50137 55p MPSA06 31p C106D 65p 
2N3904. 27p AFI24 30p BD138 63p MPSA55 31p ORP12 60p 

Prices correct at Sept. 1975, but all exclusive of VAT. P.& P. 25p. 
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RELAY UNIT 
Smart steel case 12 x 7 x 45" with 
22 PO Type relays, most with at 
least 3 sets c/o contacts; 4 reed 
relays }tolls, 2 pots, resistors, 
capacitors, 12ßH7 valve, various 
diodes, tag board etc etc. Only £350 

PC ETCHING KIT MK II 
Contains lib Ferric Chloride, 100 sq 
ins copper clad board, DALO etch 
resist pen, abrasive cleaner etching 
dish and instructions. Now also 
includes 2 miniature drill bits. £3.50 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed packs. lib 80p; 31b 
L1.80; 101b £4.65; 1001b £35. 

COMPUTER PANELS 
Large quantity always available. 
lib asstd E1-60; 7Ib £2.85; 561b £15. 
Pack with about 500 components Inc. 
at least 50 transistors £1. 

7Ib BARGAIN PARCELS 
Hundreds of new components -pots, 
resistors, capacitors, switches, + 
PC boards with transistors and diodes 
also loads of odds and ends. Contents 
always changing. Only £3.00. 

POWER SUPPLY UNIT 
G101: Mains transformer, 2A thermal 
cut -out, bridge rect., will give 1.7- 
10.5V output with 2 extra capacitors 
(providaTRANSFORM only £1-30 

FORMERS 
All mains primaries. 6 -0-6V C 100mA 
96p; 9 -0 -9V 100mA £1.02; 12 -0-12V 
t00mA £1 -08. 24 -0-24V 500mA £2.20 
to multitapped to give 3, 4, 5, 6, 8, 9, 
10,12,15, 18, 20.24 or 30V, also 12 -0 -12 
or 15 -0-15 £3.00. 2A version £440. 
6.5- 0 -6.5V 500mA £1.45; 17V 1A £2; 
9V 10A £3.00; sub -miniature 12 -0 -12V 
W 50mA 80p. 

Send 10p Stamp for Illustrated 
Multimeter Catalogue (Free with 
orders over £3). 
All prices include UK postage 
VAT @ 8% or 25% as appropriate. 
SAE list, enquiries. Surplus compo- 
nents wanted for cash. 

GREENWELD (PWIá) 
51 Shirley Park Road 
Southampton, SOI 4FX. 
Tel: (0703) 772501. 
Also callers welcome at 21 Deptford 
Bdy SE8 01 -692 2009, & 38 Lower 
Addiscombe Rd, Croydon 01 -688 2950 

BARGAIN PACKS 
12 BC107 £1-20 251 N4001 £1-20 
14 8C708 £1-20 22 1N4002 £120 
12 BC109 £1-20 201 N4003 £1.20 
15 BC748 £1-20 181 N4004 £1 20 
13 BC149 £1-20 16 1N4005 £1-20 
12 BC157£1.20 141N4006 £1-20 
12 BC158 £1-20 12 1N4007 £1 -20 

.12 BC159 £1-20 401N4148£1-20 
2 2N2646 £1 20 3 2N3055 £1 20 

10 5C328 £1 -20 12 BC548 £1-20 
12 BF194 £1-20 12 BF195 £1.20 
7 BF173 £1.20 5 BF181 £1-20 

All full spec marked components. 

8 PIN DIL 741's 
1 o +26p;25í 23p;100í21 p;250+20p 

555 TIMERS 
3+ 60p; 10+ 50p; 25+ 46p; 100+ 43p 

RESISTORS AND CAPACITORS 
400 asstd carbon resistors £140 
250 Hi -stabs 1, 2, 5 %, -, 9, 1W L135 
100 Wirewounds, 2W to 15W £1.80 
200 ceramic, mica etc caps Li -10 
100 C280 potyesters, 01 --47 £1.30 
200 min electrolytics, but mainly 
unmarked, so only £1.35. 
15 airspaced & compression trimmers 
up to 1250pF £1.10. 
JUMBO PACK -1 each of the above, 
£9.40 value for only £75011! 

VEROBOARD 
100 sq ins, about 8 pieces asstd sizes 
and pitches £1.1S 

MISCELLANEOUS 
SPCO microswitch, 5A 12p; 15 asstd 
Pots 75p; plug in relay, 2500524 e/o 
25p; 4 x 80V. 10A rects on heat sink, 
ideal batt. charger. £1.20 SN76660N 
£1. Good range close tolerance resis- 
tors -SAE list 96kHz crystal £1. 

PUSH BUTTON BANK 
8 Interlocking buttons, each 4 polo 
changeover, only 4 z 21 x : ". £1. 

TRANSISTOR PACKS 
Large quantity of mainly unmarked 
out of spec. transistors just arrived. 
Sample tests Show 75% OK. Sold in 
mixed packs with PNP, NPN, RF, AF, 
plastic, metal can, small signal and 
power devices. At least 200 for £150; 
500 for £3.50; 1000 for £6.00. Out -of- 
spec 2N3055's 8 for £1.10. 25 untested 
BFY51 type transistors £1.10. 25 
untested BC108 Li; 100 £3.00. 

ENGINEERS 

YOURSELF FOR A 

This 76 
FREE book 

page 

shows howl 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, This helpful guide to success should be 
higher pay, "New Opportunities'. shows read by every ambitious engineer. 
you how to get them through a low -cost Let' for tlrte helpful 76 page FREE book 
home study course. There are no books to 

now 
Could 

a 
the thing on you. It could be the beet thing you 

buy and you can pay -as- you -learn. ever did. . i.CUT OUT THIS COUPON NS min 
CHOOSE A BRAND NEW FUTURE HERE! I 

, 
1 

1 

1 

1 

1 

1 

Tick or state subject of interest. Post to the address below. 

Build -As- You -Learn Electronic 
PRACTICAL RADIO Engineering 
AND ELECTRONICS Computer Electronics D 
(with kit) Computer 
Electrical Programming 

Engineering Colour TV Servicing 

Installations CSC tnMen TV & Elea- Electrical 
and wiring tronll and 

General Bathe and 
Electrical TV Engineering 

Draughtsmanship Radfo Servicing, 

Transistor 
Technology 

CITY AND GUILDS 
Installations and 

Wiring 
CITY AND GUILDS 
Electrical 

Teetmteisns 
CITY AND GUILDS 
Telecommunications 
Radio Amateurs' Exam 

Electrical Maintenance and etc. ele. 
Mathematics Repairs 

To ALDERMASTON COLLEGE Dept. EPW -08, Reading RG7 OF 
Also at our London Advisory Office, 4 Fore Street Avenue, Moorgate 
London, EC2Y SEJ Tel: 01- 8282721 

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

ADDRESS ...... ..._ .. ................. .... ..... _.. 

172213 

Other nohiocts ..... 

Accredited by q.A.c.c. 

POST CODE 

.............. . Age. 

Member of A.B.C.C. 

! 

1 

1 

1 

1 

1 

1 

1 
HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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Interior photograph of the uniti °= 
showing details of the positioning 

the PCB, the sockets and the,;; 
onioff switch. The lid should be 
drilled to give access to VC114131i_ 
for alignment purposes, as shown 
in the leading photograph 

mounting lugs of the variable capacitors, where a 
No. 52 drill must be used. 

The coils should be close wound on a 6.3mm (14ín) 
drill, stretched to length before forming the leads 
and the taps fixed before mounting them as close 
as possible to the board. Ll should be wound inside 
the first three turns of L2 after the latter has been 
mounted on the board, putting the drill inside L2 
as a former. Finally check the board for solder 
bridges, give a final clean. 

Fig. 2: Full size reproduction of the printed circuit board viewed from 
the underside; Holes for components are drilled with a No. 60 drill, 
while those for the variable capacitors are made with a No. 52 drill. 

TESTING 
Check that the current consumption lies between 

1 and 1.5mA at 9 to 12V. If it is higher, adjust VC1 
and VC2, for the chances are that the circuit is 
oscillating. 

Fit the unit in a 115 X 64mm (4'2X 2'2in) diecast 
box and complete the wiring to switch and co-axial 
sockets. 

Neutralised preamplifiers are notoriously difficult 
to set up, but this unit has proved to be the excep- 
tion. The simplest method requires a GDO as a test 
instrument, a normal converter and receiver together 
with a tuning wand. This is a thin rod of insulated 
material with ferrite on one end and brass on the 
other and is used to indicate whether more or less 
capacity should be used with a coil. 

To begin, connect the aerial and converter to the 
unit, and, using the GDO dip L3 to the lower part 
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of the band using VC3, and then by adjusting VC1 
and VC2, put L2 into the upper part of the band. 
Now switch on, use the GDO as a signal source and 
watching the S -meter of the receiver, adjust VC3 for 
maximum deflection, followed by VC2 and VC1. How- 
ever, as all three adjustments are inter -dependent the 
optimum results are a matter for trial and error. 
Somewhere near the correct setting of VC1 the 
adjustment of VC2 will cause the signal to disap- 
pear completely and the correct setting of these 
two capacitors is when the output moves smoothly 
up and down as VC2 is moved to and fro. The 
tuning wand is a great help at this stage to indi- 
cate which way a capacitor should be moved, for 
when the setting is just right both brass and ferrite 
causes the same dip in the signal. 

An off -air signal should be used for the final 
optimum setting of all three capacitors for optimum 
signal -to -noise ratio. 

ALTERNATIVE METHOD 
The second method requires a diode probe, a 

valve or FET voltmeter, a GDO and a source of RF. 
Load the input and output with 7512 resistors and dip 
the coils as previously described. Now connect the 
diode probe to the input and feed a signal to the 
output, adjust VC2 and VC1 so that no output is 
indicated by the probe, dip the coils again and re- 
peat the procedure until input and output are 
isolated and both coils on frequency. Final adjust- 
ments are made off -air. 

There is still a final adjustment that can be made 
to improve the signal -to -noise ratio and this is by 
adjustment of the coupling between Ll and L2. In 
the prototype 1'2 turns seemed about right but it is 
worthwhile varying the coupling of the coils to find 
the position giving maximum signal and minimum 
noise. 

THE NEXT ARTICLE IN THIS SERIES ON MINIA- 
TURISED 2m EQUIPMENT WILL CONTINUE WITH 
A LOW POWER FM TRANSMITTER. 
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TAKE 2 
DAVID ANDREWS 

A series of simple transistor projects, 

WHILE some cars have trafficators which give 
out a strong clicking noise when they are 
activated quite a lot do not have this useful 

feature. If this is combined with the fact that on 
some cars the dashboard repeater lights are not 
very well positioned, or cannot be seen too clearly 
in bright sunlight, it should be apparent that there 
are lots of applications for this project which gives 
out a high pitched bleep whenever the trafficators 
are actuated. Although not excessively loud the 
sound emitted by the unit just cannot be ignored. 

It is very easy to make and is simplicity to install, 
however, as is the case with a lot of car projects, 
it cannot cope for all types of car and therefore 
the unit will only work directly with negative earth 
cars with the flasher relay switch on the positive 
side of the dashboard repeaters. 

Reference to Fig. 1 shows that the unit is a simple 
astable multivibrator which is directly coupled to a 
crystal microphone insert which is used, in this 
application, as a miniature loudspeaker. At the high 
audio frequency given out by the device a crystal 
insert proves very efficient. In theory any crystal 
insert will do but in practice there will be more 
output using a large diameter device. The prototype 
used an Aces type 43 which has the advantage of 
incorporating a smart gilt grille. 

Diodes Dl and D2 are not seen frequently in 
multivibrators. They are there to protect the tran- 
sistors from excessive emitter /base reverse voltages. 
D3 and D4 enable the unit to draw its power from 
either of the repeater lamps on the dashboard if 
the car is equipped with separate left and right 
hand indicators (the diodes are necessary to prevent 
interaction between the two sides). If the car has 
only a single repeater which operates whether 
turning right or left connect D3 to the lamp and 
omit D4 altogether. 

Right and left I- v 
-+127/1 

flasher contacts t i l b 

1N4148 

+ +12VÌ 
D4 I 

1.2k 100k 12k 1N4148 

+ +12VI 

l Right 
Dashboard 
repeater 
lamps 

ov I 

Negative system 

Left 

Car 
ground L .. 'chassis 

Fig, 1. Circuit of audio repeater and connections to trafficators. 
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No. 72 TRAFFICATOR AUDIO 
REPEATER 

using not more than twenty components. 

When assembling the unit be careful to connect 
only the system earth to the aluminium box and 
make sure, if using the microphone insert specified 
that the earth connection (case) of the microphone 
is connected to the common emitter rail of the 
oscillator. The small board, Fig; 2, is bolted to the 
bottom of the box with 6BA bolts and spacing nuts. 

To live end 
of left hand 

Connector block dashboard 

on rear of unit repeater 
lamp 

b 

BC108 

Tocar chassis 
note negative 
ground only 

To live end 
of right hand 
dashboard 
repeater 
lamp 

direction of strips 

Fig. 2: Layout of components on Veroboard. NOTE: microphone 
case must be connected to chassis line. 

For 6V systems the device will still work but the 
sound output will be slightly lower. It is quite easy 
to change the circuit to operate on positive earth 
systems by replacing Trl and Tr2 with a pair of 
general purpose pnp transistors (e.g. BCY70) and 
reversing the polarity on all four diodes. 

* components list 

R1 1.210 
R2 100kfQ , 
R3 100kS1sr 
R4 1.2kSt ,.:. 

Cl 4700pF 
C2 .4 F` í00p 
Di, D2, D3,,04 ftdi 
Tri BG108i 
Tr2 BC108 
M1 Acos Type 43 (Radio Component Specialists). 
Connector block, Copper -clad Veroboard 0.1in 
matrix, 45 x 40mm. Aluminium box 75 x 50 x 25mm 
(3 x 2 x lin) with lid. 
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Thìs 
to something big. 

A soldering iron and a screw driver. how easily the subject can be mastered and add a new 

If you know how to use them, or at least know one end dimension not only to your hobby but also to your earning 

from the other, you know enough to enrol in our unique capacity. 
home electronics course. This course is accepted by and used in a large number of 

This new style course will enable anyone to have a real schools and colleges and forms an invaluable grounding for 

understanding of electronics by a modern, practical and professional training in the subject. All the training is 

visual method. No previous knowledge is required, no planned to be carried out in the comfort of ypur own 

maths, and an absolute minimum of theory. home and work in your own time. You send them in when 

You build, see and learn as, step by step, we take you you are ready and not before. These culminate in a final test 

through all the fundamentals of electronics and show you and a certificate of success. 

1 
Build an oscilloscope. 

As the first stage of your 
training, you actually build 

your own Cathode ray 
oscilloscope! This is no toy, 

but a professional test 
instrument that you wi l I 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 

FREE GIFT!." 

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. 

ALL STUDENTS ENROLLING IN OUR 
COURSES RECEIVE A FREE CIRCUIT 
BOARD ORIGINATING FROM A COM- 
PUTER AND CONTAINING MANY 
DIFFERENT COMPONENTS THAT CAN 
BE USED IN EXPERIMENTS AND PROVIDE 
ANT EXCELLENT EXAMPLE OF CURRENT 
ELECTRONIC PRACTICE 
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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. r--- -------------- ----., 

Brochure without obligation to: 
'BRITISH NATIONAL RADIO & ELECTRONICS; 
'SCHOOL, Dept WC /105 

.O. Box 156, jersey, Channel Islands. 

It NAME 1 

'' ADDRESS 

' , (Block caps please) I--------- i---- ti- - - -1111111-1111 
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DIABOLICAL LIBERTIES ! With an antenna just 230 cm 

long!! -Only the WORLD RECORD PARTRIDGE VFA gets away with it -it works better 

in the clear HONESTLY!!! 

*These are VFA USERS claims, and remember, SWL's, A GOOD TRANSMITTING AERIAL IS AN EQUALLY GOOD 

Receiving AERIAL -You sure can't work 'em if you can't hear 'em! 

ZLIASY worked GC3EML on the 20m. band with * "JOYSTICK lying ON FLOOR OF SHACK!" 
G2BAH (ex G4CJN), Kendal, reports: "I happened to be listening on 80m. and heard someone in Manchester testing. We 

established a strength 8 qso each way. He had a *VFA laying on his kitchen table and was making tests to see if it would load 

up, etc. An old timer, a G2 and 2 letters, so he knew what he was doing." 
G3ZDR worked a W3 on 20m. using a *VFA and a PM3A with 2 watts. 
G3VFA worked WITW on 20m. using a *VFA and 750mW. 
W6TYP worked WA6JPR over hundreds of miles on 40m. using *VFA and microwatts "equivalent to ONE MILLION!!! miles 

per watt of input power" (So says his WORLD RECORD achievement certificate). 
P.W. ON THE AIR" feature reports "Terry Gilbert sends a logging of a VERY RARELY reported station, Radio Afghanistan 
on 15195 at 1130. This goodie was pulled in via a Codar CR70A and "JOYSTICK "* 
THE PARTRIDGE VFA SYSTEM to put YOU in the WORLD RECORD class is:- SYSTEM `A' for modern Comm RX's £32.76: 
SYSTEM 'J' 500W P.E.P. 6 bands £40.72. 
NEW! THE FLAT DWELLER'S ANSWER!! THE BIG BREAKTHROUGH -ENJOY THE ADVANTAGES OF OUTDOOR 
SPACE WITHOUT THE OUTDOOR SPACE!! SYSTEM RC1 (RX) £35.81; SYSTEM RC2 (TX/RX) £44.72: THIS IS ANOTHER 
PARTRIDGE FIRST -WRITE FOR DETAILS (7p) 
(Each SYSTEM consists of the elegant gold stove enamelled 7' 6" VFA and a matching finish JOYMATCH A.T.U., 
despatched direct by parcel post -our risk). (All prices delivered -our risk). Prices subject to alteration without notice. 
COMMUNICATIONS HEADPHONES 8 OHMS £4.82; R.F. Field Strength meter (Jap) £2.10 9R59DS -DE, replacement valves 
incl. OA2 £6.12; A.G.T.U. Art earth 70p plus radials 72p each. 

COMPLETE RADIO STATION FOR 
ANY LOCATION. Comprising: Trio QR666 
Gen. Coy. RX, Headphones VFA., System 
'A', all connecting cables, del. (our risk) PARTRIDOE SUPER PACKAOE 

Send stamp for details and expert advice. 

BoX 5 

I4RTl/DG 
OSrR/AS NfA'T MUM' 

LELT/lO/Y/C 

Phone 0843 62535 

or 62839 
(after office hours) 

G3CED G3VFA 

£185.18 

Arc 

Buy itwith Access 

INVERTORS ORION STEREO ASTRO IGNITION 
.v,7r4 .f AMPLIFIER __ 

e &.: 

240v -50H: from your 12v car battery 20 + 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO IGNITION SYSTEM 
25 wett:a20 150 watt- £1!10 less than 0.010 100Hz- 10kHz. Frequency Complete kit of parts for this proven 
a5 watt -e7.3s 300 watt (24v)- f<237s q y and tested system £9 °50 Inc! VAT. 
75 watt-E10.71 In 300 23.7s response ± 1dB 20 Hz to 20 kHz. Hum level Ready built with only two connec- 
bélp ñá8áá t u°áeiméiei ë áa s íeááÿ virtually nil with vol. full on. tions to alter £12.50 ins!. VAT. 
for use. Price sent on receipt of s.a.e' Thousands have used this system Prices include post & packing. 

P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality both home and abroad. Consider 

SUPPLY these advantages more power, 
240v -50Hz -150 wat invertor with bunt in incorporating the very latest design features. 
battery charger. In event of power failure 

faster acceleration, fuel economy, 

switches over automatically from battery. Professional hi -fi enthusiasts have classed it excellent cold starting, smoother 
charging to invertor operation. Cct. as no contact breakerburn- mone as fantastic and real value for money. The running, 
appeared in Dec. 72 P.W. Complete kit of 
parts (excluding meter) 522.50+st 10 P. & P. CCT incorporates a law flux transformer and ing. Also because of the high 

energy spark, the fuel mixture can 
FLUORESCENT LIGHT TOR KIT inputs for disc. tape, tuner etc. 

IN watt-12v- Fluorescent lightght, suitable for be made weaker giving further 
tents, caravans, houses, boats & secondary economy and fewer plug problems. 
Iighttng for factories, hotels, etc. 
12"-9 watt-- F240 +20P P. a, p. Built up Complete kit of parts including slim tine Fitting time when built 5 minutes 

II 111 ea+25p. bookend case, silk screened front panel approx. Please state whether posi- 
21 " -13 watt -83.30 +30P 

50+300 
p. 8 p. Built up- 

knobs. £43 Incl. VAT & p. & p. tive or negative earth. 

ll TRANSFORMERS i COILS 
Trade and export enquiries wel- 

Both high volume & small order capacity I. available. The bookend case, I.C.s & semiconductors, P.C. ASTRO ELECTRONICS, 
special offer. Miniature mains transformer 
12- 0- 12v -6V.A. -115p Pius 10P p. & P. board, Transformer, etc. may be purchased sep- Spring Bank Rd., West Park, 

in TRADE& EXPORT ENQUIRIES WELCOMED erately if desired. Send S.A.E. for further information Chesterfield. 111_1_111 
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GOING BACK. 

s 

The Jutto grap 

T HE Fultograph or picture 
receiving machine design 
was perfected by a Mr. 

Otto Fulton -hence its name and 
arrangements for a service were 
set up in October /November 1928 
with the BBC. 

The machine was designed so 
that it could be connected directly 
to the loudspeaker leads of a 

domestic radio receiver. 
In earlier experiments at the 

broadcasting station, the picture 
to be transmitted was prepared 
as a transparency on a piece of 
film or as an ordinary black -and- 
white image. This was then 
attached to a cylinder and a fine 
penal of light passed through it 
or directed on to it analysing it 
point by point by rotating the 
cylinder. The light which passed 
through the transparency or 
which was dispersed from the 
white parts of the photographic 
print was then directed on to a 
photocell which generated cur- 
rent according to the amount of 

50 14° 13° 

20 1. 

COLIN RICHES 
light falling on to it. Thus, the 
black portions of a picture pro- 
duced no potential at all, and the 
extreme white or transparent 
parts yielded maximum or con- 
stant potential. 

The ensuing pulses of current 
representing the white areas on 
the transmitted image had then 
to be broken up into audio fre- 
quencies so that they could be 
fed through amplifiers and a 
modulator. This was accomplished 
either by putting a revolving 
Berated disc in the beam of light 
falling on the photograph or 
otherwise interrupting at audio 
frequency, the current flow which 
was controlled by the cell. This 
"carrier frequency" was intended 
to be one most suitable to LF 
amplification: 800 -1000 Hertz. By 
this process, the image at the 
transmission end had to be in 
negative form, the cell becoming 
illuminated and the AF note sent 
out when it was required that a 
current should be obtained at the 
receiver for the purpose of re- 
cording the image. 

Otto Fulton, right, with some of his colleagues and early Fultograph apparatus. 

Practical Wireless, October 1975 

As an alternative to using a 
photoelectric cell, the Fultograph 
system employed a transmitter in 
which a negative image in the 
form of an insulating gum deposit 
on a sheet of copper foil replaced 
the photograph or transparency. 

The foil was wrapped round a 
cylinder and traversed line by line 
under a metal point so that the 
image was made to interrupt the 
current. Instead of a direct cur- 
rent, AC of 1 kilohertz was 
applied, introducing the necessary 
carrier frequency. 

If one wished to use line illus- 
trations which had no half -tones 
of white and grey, they appeared 
on the foil as insulating lines and 
areas. 

In transmitting an actual photo- 
graph or a half -tone picture, the 
image was made on the copper 
through a line screen so that 
variations of light and shade 
were produced by a variation in 
the width of the lines in the 
same manner as the size of dots 
give black, white and variations 
of grey as we all know from 
newspaper photographs. Regard- 
ing the receiving end of the sys- 
tem, it can be seen that the HF 
signal was modulated in the same 
way as though a 1 kilohertz note 
were being made in front of a 
microphone, the light and shaded 
portions of the picture varying 
the intensity of the signal. After 
passing the receiver detector 
valve, the LF amplifier in the 
receiver was dealing with an AC 
of 1 kilohertz per second, varying 
in amplitude. 

In the Fultograph receiving 
machine, the image was formed 
by the action of this current upon 
a chemical solution carried on an 
absorbent paper. As only DC could 
produce the desired chemical 
charge, rectification of the 1,000 
Hertz AC accompanied by amplifi- 
cation was obtained by connecting 
the output terminals of the -re- 
ceiver to a rectifier valve. This 
valve, which was arranged as an 
anode -bend rectifier, suppressed 
half of the wave so the current 
in its anode circuit rose and fell 
in accordance with the changing 
light values occtirring at the 
original picture. 

A complete shutting off of the 
anode current of this rectifying 
valve, pending the arrival of the 
1,000 Hertz note from the picture 
transmitter was obtained by sup- 
plying adequate grid bias. A milli - 
ammeter was fitted to Fultograph 
equipment for checking this 
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adjustment which was normally 
accomplished by increasing the 
grid bias up to a point where the 
reading was almost at zero. 

The electrolytic solution used, 
which was sensitive to current 
flow was potassium iodide. A cur- 
rent of a few milliamps applied 
for a brief period released suffi- 
cient free iodine which, in the 
presence of starch solution pro- 
duced a deep blue colouring. 

Similar screw threads on both 
transmitter and receiver gave a 
corresponding traverse of the re- 
volving cylinders. A synchronising 
mechanism was included so that 
the cylinders revolved precisely 
in unison. 

The following are notes from 
a Fultograph Instruction Manual: 

Reception of Picture. - Just 
before the transmission an an- 
nouncement will be made, fol- 
lowing which there will be a 
tuning note lasting two minutes. 
As the Picture Receiver and loud 
speaker are connected in parallel, 
this tuning note will be repro- 
duced on the loud speaker. It is 
now necessary to tune in the 
Receiver so that the strength is 
correct for picture reception. 
When the tuning note for picture 
reception is coming through, the 
reading on the milliammeter 
should be noted and the set 
should be detuned until the mil - 
liammeter reads 3 to 3.5, prefer- 
ably by reducing reaction. 

After the tuning note, three 
"V's" will be transmitted as fol- 
lows: -, -, -. After 
the last "V" there is five seconds' 
interval, during which time the 
brake controlling the clockwork 
motor is released. This is effected 
by raising and giving a quarter 
turn to the round ebonite knob 
on the left -hand side of the Pic - 
ture Receiver. The motor will then 
start. The drum, however, will 
not start revolving at once as this 
is automatically controlled from 
the transmitting station and the 
drum will only revolve when and 
while the picture transmission is 
in progress. The formation of the 
picture can now be watched while 
the Stylus travels slowly across 
the paper. It will be noted that 
the roller stops and starts once 
in each revolution. This is con- 
trolled by the transmitting station 
and ensures synchronisation. 

Synchronisation Setting. - The 
setting of the motor speed con- 
trol on the side of the Picture 
Receiver is not critical, but must 
be set so that the drum revolves 
rather faster than the drum at 
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Fultograph equipment constructed in the 1920's by one of our readers. 

the transmitting station. 
Fully wind up the motor. Put 

the switch on the Relay Panel in 
the "on" position. Remove the 
negative lead to the grid bias 
battery. The drum will now re- 
volve continually. Count the 
number of revolutions per minute 
and adjust so that there are 
about 56 per minute. 

When the setting is correct and 
a picture is being received, the 
drum should stop momentarily 
and start again once during each 
revolution. The pause should be 
very brief. 

If the setting is too slow, the 
drum will revolve continually 
without this brief pause. 

If the setting is too fast, the 
pause will be too long. The whole 
picture will be reproduced higher 
up on the paper so that the top 
of the picture may not appear at 
all, and in any case the whole 
picture will be elongated and 
distorted. 

Speed adjustment need be made 
only once when the Fultograph 
is being used for the first time. 

After Reception of a Picture. - 
At the conclusion of the picture, 
the drum stops revolving auto- 
matically and the switch on the 
Relay Panel should be moved to 
the "off" position, and after this 
the motor should be stopped by 
the knob on the left -hand side of 
the Picture Receiver. 

The paper should then be re- 
moved and dried as quickly as 
possible. The ideal method is to 
put it before an electric fire so 
that in about two minutes it has 

dried completely. A gas or coal 
fire may be used, but it is pos- 
sible that the chemicals on the 
paper may be adversely affected 
by fumes. To increase the per- 
manence of the picture it is 
advisable not to expose it imme- 
diately to very strong light, and 
it may also with advantage be 
kept between the leaves of a 
book until the following day. 

The same procedure should be 
followed for the next picture and 
one minute will be given between 
each to enable you to wind up 
the motor and fix a fresh piece 
of paper to the drum. As about 
five minutes is required for dry - 
ing, it is best to prepare the first 
piece about that time before the 
transmission begins. A fresh piece 
should then be prepared just be- 
fore each picture, and can be left 
to dry while the picture is being 
received. It will then be ready 
for the next. 

Trouble is sometimes experi- 
enced through low frequency 
oscillation. This may be due to 
run -down batteries or magnetic 
coupling between the Fultograph 
and the wireless set. The symp- 
toms are continual rotation of the 
drum without pause while an 
attempt is being made to receive 
pictures and also, instead of a 
picture forming on the paper, 
the needle makes a continuous 
brawn mark. The remedies are 
as follows: 
(1) Reverse the leads between 

the loud speaker terminals 
and the relay panel. 

continued on page 501 
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Complete your INNEXIMONIH 

Hi -Fi system 

with our 

TV sound tuner 
PRACTICAL 
WIRELESS 

Does your TV sound let you down? 
Then build the PW TV Sound Tuner 
and get the full benefit of the broad- 
cast sound. The Tuner uses a push- 
button varicap tuner for instant 
channel selection and provides an 
output level suitable for hi -fi amplifier 
or tape recorder. Needs no connection 
to the TV itself! 

FM TUNE 
DIGITAL 
READOU 
See at a glance the exact frequency to which your 
VHF tuner is set with the PW Digital Readout. Gives 
three figure accuracy and includes a special tuning 
aid for easy selection of main broadcast stations. 
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IMPROVE YOUR 

BUDGET STEREO s:m 
PART 1 

FEW readers can afford the £300 to £400 worth 
of equipment that seems to be essential for 
true hi -fi. Many have to settle for 'something 

in the region of £100 and try to pretend that there 
is nothing better. But sooner or later we find it is 
not really good enough and we have the urge to 
start to try to bring our "budget" outfit up to a 
better standard. A serious snag about true hi -fi 
equipment, apart from its price, is that it represents 
the ultimate and the true enthusiast finds no chal- 
lenge to his skill and ingenuity. All that is left is 
to keep up with the Rothschilds' and to trade -in 
hundreds of pounds worth of equipment and replace 
it with something more up to date, good for trade 
but murder for the pocket! 

The author describes in some detail 
the cheap but effective improvements 
he was able to make to his Budget 
Hi -Fi System. Some or all of his ideas 
can be adapted for use on any similar 

Read and choose for yourself. 

For an these reasons, but particularly the financial 
one, I chose and bought a unit audio system of well. 
known make. Unit audio because I prefer to have 
all the works in one box but mainly because I con- 
sidered the styling to be outstandingly good. The 
recommended retail price at the time was £100 but 
I paid just £80 for it "cash and carry ". For this not 
very princely sum I took home a LW, MW and FM 
radio, a Garrard SP25 playing deck and two attrac- 
tively teak -housed two -unit loudspeakers. 

FIRST IMPRESSIONS 
Examining the specification I found that it 

included a stereo decoder (good), 6 watts per chan- 
nel (sufficient for my purpose), ±1.5dB from 55Hz 
to 23kHz (quite good), a ceramic cartridge (not so 
good) and less than 1.5% total harmonic distortion 
(it all depends on what is meant by "less than "). 
I admired its appearance and tried a record or two. 
Pop records came across most impressively; there 
was terrific "presence" and with the volume control 
only halfway up we had almost reached the threshold 
of pain! The trouble with pop records is that one is 
never quite sure what the original sounded like so 
it was not possible at this stage to decide what sort 
of "fi" we were listening to. A visit to the room above 

B. BARNARD 
the one in which it was playing however quickly gave 
a clue to this. All one could hear was a regular 
"thump, thump" tuneless noise -"one note bass" is 
what they call it and not without reason. 

At this stage, let me make it quite dear that there 
is no criticism of the manufacturer implied in all 
this. He had produced an instrument that did all he 
claimed for it, capable of giving first dass entertain- 
ment. But the subtleties of Beethoven and Brahms 
were beyond it. I therefore set about upgrading and 
improving it so that I could listen to the kind of 
music I wanted, but always within a strict budget. 
I wanted the best possible results for a few pounds, 
for there is no point in spending, say, another £100 
on such a project if you find the total exceeds the 
money you couldn't afford in the first place. 

CHANGING THE CARTRIDGE 
I am sure it is generally known that you cannot 

simply remove the ceramic cartridge and replace it 
with a magnetic one. If anyone is not convinced, I 
suggest they try it. The result will be very weak out- 
put, totally lacking in bass although, unless the 
ceramic was a very good one, there will already be 
the promise of greatly improved reproduction. 
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Fig. 1: Circuit of one channel of the new pre -amplifier added to the 
existing system. 
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Because of the much lower output and the electrical 
characteristics of the magnetic cartridge, a pre- 
amplifier is essential. This amplifier will not only 
boost the signal overall but is designed to give much 
greater amplification to the lower audio frequencies. 
The problem arises regarding space in the average 
unit audio for fitting extras like the preamplifier and 
its associated power supply. The central area of my 
chassis is quite unoccupied and leaves generous 
space for fitting additional units. The only real prob- 
lem is headroom and one has to be extremely careful 
not to fix additional items in such a position that the 
record playing mechanism fouls them when the 
whole thing is reassembled. 

C5',,, 
t00uF 

4i; 2_ .3. :4:: ;.. 

8 7 ß 5 !' i<' 

R3 R4 
%. 1 4 

-15V 

1W0501 
I 

r r Output 

Fig. 2: Layout used by 
author for the pre- 
amplifier. Note that 
this layout is duplicated 
using a common board, 
see photograph. 

The preamplifier circuit used is a direct copy of 
the PW "Texan" first stage except that I have wired 
in the rumble filter permanently. This is optional but 
I did it on the principle that any sounds emanating 
from the unit after the modification, below about 
40Hz, were most likely to be undesirable and should 
be eliminated from the start. The circuit is shown in 
Fig. 1 and the amplifier is constructed on Veroboard, 
Fig. 2. I have used the 0.15in. board as I wanted to 
be able to make modifications and resoldering on 
fine pitch board is not easy. However, the IC holders 
do not fit into the Veroboard holes and wire' connec- 
tions have to be made to the pins, the holders then 
being bolted with 8BA nuts and bolts to the board. 
These connecting wires are then passed through the 
appropriate holes and soldered to the copper strips. 

Constructors may prefer 0 lin. board, in which 
case both amplifiers can be accommodated on a 
piece of board about 85 x 75mm (314 x 3in). Consider- 
able liberties can be taken with this layout without 
affecting the performance of the amplifier. 

Practical Wireless, October 1975 

The photograph shows the amplifier in place on 
the chassis held by 4BA bolts through holes drilled 
in the chassis. A sheet of insulating material 
(optional) is placed over them, nuts holding it in 
place, acting as spacers to prevent the print side 
of the amplifier board touching the chassis. The 
amplifier should be located to keep the input leads 
from the cartridge as short as possible. 

POWER SUPPLY 
The next item is the power supply unit for the 

preamplifier; + 15 and -15 volts are required and 
it is seldom possible or wise to attempt to get this 
from the main supply system of the equipment. I 
used Veroboard for this as well, The circuit 
is given in Fig. 3. Notice that two zener diodes 
are used to prevent the DC volts rising above 15V 
as the ICs are rated at 18V maximum. 

The finished stereo pre -amplifier board tucked away in an unused 
corner of the chassis. 

Locate the power supply unit as close to the mains 
transformer of the equipment as is practicable. Apart 
from simplifying the wiring on the AC side, it is a 
source of AC magnetic field and it undoubtedly helps 
to have all such sources close together as will be 
clear later on when discussing the problems of mains 
hum. At this point connect the input and output of 
the amplifiers with screened leads to the cartridge 
(via tags on the gram deck) and the main amplifier 
respectively. Next connect the power supply unit 
taking the greatest care that the polarity is correct. 
The positive tag on both preamplifier and power unit 
should have been definitely identified and marked 
before connecting. A mistake at this stage will result 
in the immediate ruin of both ICs, so it is worth 
taking pains to get it right. 

Before fixing the record playing deck into its 
normal playing position, some simple tests are 
required. Connect both loudspeakers and mains, 
switch on, putting the control switches or buttons in 
the "Gram" position. Check the + 15V and -15V 
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415V 
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1/4W 
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1/4W 4x1N4002 

240V ti 
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Fig. 3: The auxiliary power supply unit to supply +15 and -15V for 
the pre -amplifier board. 

supplies at the preamp supply input tags. If all is 
well, advance the volume control slightly and touch, 
in turn, the right and left signal input tags. The 
usual howl should be heard and, with the "balance" 
control in mid -position, the two "howls" should be 
of similar intensity. If not, check back because there 
is a mistake somewhere and now is the time to locate 
it before getting involved in more complex problems. 

When these preliminary tests have been satisfac- 
torily completed the playing deck should be put back 
into its normal position and a record played through, 
with the magnetic cartridge, to check for volume and 
quality. There is no reason to suppose that the repro- 
duction will not be fully satisfactory in both these 
respects, indeed the first reaction is most likely to 
be one of real pleasure. Try all controls, the chances 
are that the normal position of Treble and Bass will 
be a little different from those used with the ceramic 
cartridge. However, these first reactions of pleasure 
will quickly pass unless you have been extremely 
lucky in the design of your unit audio. In most cases 
it will be found that there is a very high and quite 
unacceptable level of mains hum, usually increasing 
as the stylus moves towards the centre of the record. 

CURING MAINS HUM 
T'he cause of this problem is quite simply stated: 

the equipment's mains transformer sets up a very 
strong 50Hz magnetic field which permeates the 
whole of the instrument. A ceramic cartridge is 
insensitive to this which is one good reason why it 
is almost a standard fitting on budget stereo equip - 
nient! T'hee magnetic cartridge is extremely sensitive 
to external fields and very significant 50Hz voltages 

.e - -- Not less than 750mm (2'6") 

Mains transformer cover 

Cable 
G' 0 O connector 

O 0 O 

O 0 0 

0 0 0 
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Cabinet 

Low vol ta +e AC to set 

Terminal 
block 

will be included into the two stereo coils inside the 
cartridge, resulting in a loud and unpleasant mains 
hum accompanying the music. 

We have also just introduced a preamplifier that 
is designed to boost the lower frequencies so it 
should come as na surprise that we have this par- 
ticular problem. Complete elimination of hum on 
"Gram" can be obtained only by removing the 
system's mains transformer from the instrument and 
mounting it in a separate metal container or box at 
least three feet from the main instrument. This can 
be quite simple, Fig. 4, and applies to the larger of 
the two transformers only as the smaller one contri- 
butes a negligible field. 

In the interests of safety the live side of the cable 
connector must be the female one and the, metal box 
chosen to house the transformer must allow suffi- 
cent ventilation to keep th'e transformer cool. The 
cable carrying the low voltage must be of fairly 
heavy gauge in order to carry the current to the 
instrument without excessive voltage drop. The metal 
box must bei earthed and have ventilation holes too 
small for the smallest inquisitive fingers to be pushed 
through to the inside! 

This method overcomes the problem completely 
but it has several disadvantages which caused me to 
reject it. First, the unit audio has become two units 
which I wished to avoid and second, whenever I want 
to take the instrument from its normal position to 
my work -room for test or modification, I have to un- 
screw and disconnect and carry upstairs the mains 
transformer and its associated cables and plugs and 
sockets. I could, of course, buy an additional trans- 
former for the work -room but that would be a 
serious strain on the budget! 

SORTING OUT HUM 
I am prepared to be completely satisfied if no hum . 

is audible with the bass control at full boost and the 
volume control just over half -way open. At these 
settings the whole street can hear it and all our 
listening is in fact done at lower settings. We must 
therefore carry out some trials to get the mains hum 
down to at least this level. Remove the playing deck 
and disconnect the right and left leads from the 
input tags of the preamplifier. Leave the screened 
"earthy" one connected. Test all systems, radio, FM, 
AM and `auxiliary' for hum with full bass boost and 
at least half' volume. The result should be complete 
absence of hum, since we have not disturbed these 

To power 
unit on sat 

On /oft Fuse 
switch 
on set 

arch to aro, pin 

Mains 
outlet 

Existing 2 or 3 core set mains lead 

( W 052 1 

fig. 4 General layout of equipment 
In the experiment placing the 
mains transformer outside the 
amplifier cabinet. This is not a 

practical proposition but it demon- 
strates the advantages of elimina- 
ting hum. 
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circuits. If hum is present there is a fault condition 
unconnected with the work so far done and it must 
be found and cured at this stage. 

Now switch to Gram and with the bass control at 
full boost and increasing volume slowly to maximum, 
listen for hum. As the cartridge coils are now dis- 
connected they cannot contribute anything, so any 
hum is most probably coming from the input wiring 
of the preamplifier. Check that, where the input 
leads and output leads to and from the preamp 
protrude from their screens to make connections, 
they are very short and that the screens are properly 
earthed. If this does not produce a cure it may be 
necessary to make up a screen to cover the preamp. 
A screen of this type is not very difficult to construct 
but it should completely cover the preamp and be 
securely bolted to the chassis. 

The power supply board is in the centre of the photograph. The mains 
transformer has been re- orientated to reduce hum, as described in 

the article. 

Mu -metal is ideal for this as it is easily cut with 
tinsnips and bent to the required shape. A fairly 
reliable source of mu- metal is any ex- government 
surplus store selling screens used for radar tubes. 
This will give enough metal for this and any other 
screening that may be found necessary in future 
work. This screen will completely remove the small 
amount of hum that is present under these test con- 
ditions. It is essential to get rid of it, as every little 
helps, but it has of course not done anything on the 
main problem of hum pick -up by the magnetic 
cartridge. There; are two obvious points of attack in 
curing cartridge hum pick -up. These are the mains 
transformer or the cartridge, or both. 

CARTRIDGE HUM 
I started with the cartridge, which is a Goldring 

G800 and already has a mu -metal screen included in 
its design. It seemed reasonable to suppose that if 
this screening were made complete, then the cart 
ridge could be completely protected from the AC 
field. I made up a small rectangular screen from 
mu -metal that completely enveloped the cartridge 
body. It wrapped around the cartridge and "tucked - 
in" between the cartridge and its carrier. I also made 
up an even smaller screen to dip on the front, just 
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over the stylus. The additional weight was easily 
overcome by adjusting the counterbalance at the far 
end of the arm. The arm and cartridge mass was of 
course increased but as this tends to reduce the 
frequency at which it resonates with the compliance, 
it cannot be of any serious consequence. 

The results were very enlightening and instruc- 
tive but not sufficiently successful to warrant further 
work in this direction. There was unacceptable hum 
in the left -hand channel when the pickup arm was 
in the rest position; the hum disappeared completely 
during the tracking of most of an LP record but re- 
appeared loudly in the right -hand channel during 
the last few inches of the record grooves. Clearly, 
even this comprehensive screening of the cartridge 
left "windows" through which one coil or the other 
could "see" the 50Hz field. Despite this rather dis- 
appointing result, it was well worthwhile as it taught 
me a lot about the nature of the field in this applica- 
tion and of what to expect and what not to expect 
from metal screens. 

TRANSFORMER TROUBLES 
After this rather disappointing result, I shifted my 

attention to the obvious source of the trouble, the 
large mains transformer supplied in the equipment 
which supplies power to all stages except our newly - 
fitted preamplifier. T recalled that the external 
magnetic field was causing all the trouble but 
unfortunately, with unit radio, it is not possible to 
turn the transformer around to try different positions 
while the instrument is switched on and the playing 
deck is in its working position. However it is possible 
to achieve much the same thing by the following 
simple expedient. 

The mains transformer is completely removed 
from the chassis. Primary and secondary leads are 
extended outside the instrument to the transformer 
which is now mounted with woodscrews to one end 
of a short piece of board. This piece of board is used 

The mains transformer is fixed to a piece of wood and moved around 
outside, the best position noted being on the paper underneath. 
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as a "handle" to orientate the transformer in all 
directions, lateral and vertical. The transformer on 
its board is placed outside the cabinet but as close 
to its normal fixed position as possible. It is thus, in 
relation to the magnetic cartridge, only two or three 
inches disposed from its original position inside the 
instrument. A piece of plain white paper is placed 
beneath the transformer and extends to the cabinet 
side. The photograph shows the general arrangement 
and it may be noted that this is really a temporary 
arrangement of that already described for fitting 
the transformer permanently outside. 

New power unit, top centre, and new preamplifier board, bottom right, 
fitted and tested before the experiments with the transformer. 

Using the top edge of the board as a handle, turn 
the transformer first laterally, then vertically and 
with boosted bass and volume well up listen for the 
position of minimum hum. It is usually well- defined 
and holds for approximately ten to fifteen degrees of 
arc. Holding the transformer by its board in titis 
position, mark on the paper with a pencil the angle 
the transformer casing makes with the cabinet side. 
At the same time note carefully the orientation of 
the transformer windings as this and the angle must 
be carefully reproduced when the transformer is 
remounted on the chassis inside the cabinet. 

There are of course certain safety precautions to 
take when carrying out this work. The normal 
primary connections to the transformer are dis- 
connected and taken to two - terminals of a four -way 
connecting strip which may conveniently be bolted 
to the chassis using one of the holes through which 
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the transformer holding bolts are passed. The con- 
nections from the power unit which normally go to 
the transformer secondary are taken to the second 
set of terminals. Two lengths of mains flex are then 
taken from the connecting strip out through the 
cabinet for connection to the transformer via another 
connecting strip which must be securely screwed to 
our piece of board. With normal precautions there 
is now no danger of short circuits, open circuit or 
electric shocks. Having found and marked the angle 
and noted the orientation of the windings all this 
temporary wiring can be dismantled. The piece of 
paper with the angle marked on it is now cut out 
and stuck with Sellotape in the required position on 
the chassis and the transformer is remounted in its 
new position. 

RESULTS SO FAR 
I was delighted and-relieved to find that this new 

transformer position more than fulfilled the require- 
ments of hum -free reproduction on Gram. With 
volume far above normal listening level (and I do 
like to hear a symphony orchestra!) and bass boost 
which would only be acceptable in the jungle, there 
was no audible mains hum at all. A photograph 
shows the finished job. Keen eyed readers will notice 
that the transformer is held in position by a nylon 
strap and two nuts and bolts. Personally I find this 
adequate but some experimenters will no doubt 
prefer to make up suitable metal fixing brackets. 

What have we got as a result of this work? Very 
acceptable reproduction, but we still have that 
terrible bass! How much have we spent? The cost 
of a G800 plus the components for making the pre- 
amplifier and its power unit are quite reasonable I 
believe. There are still other "budget improvements" 
required improving the bass, fitting an inexpensive 
tuning meter (which I believe is almost an essential) 
and the much -disregarded and extremely important 
matter of achieving and maintaining good tracking 
on gramophone records. I will deal with these 
matters in a subsequent article. 

CQ! CQ! CQ! CQ! 
ISSUES WANTED 

..November 1973, December 1973 and January 1974 issues 
of P.W. -C. R. D. Croney, "Hastings Lodge ", St. Matthias 
Road, Hastings CH. CH., Barbados, West Indies. 

..January 1975 issue of P.W. with Part 1 of Model Control 
by Radio. -G. Greenshields, Eliock House, Sanquhar, 
Dumfriesshire, Scotland. 

..P.W.'s for August 1972, March 1974, November and 
December 1974, January 1975. -Nigel E. Bacon, 51 Dares 
Walk, Hinckley, Leicestershire. 

.. February and April 1973, November 1974S. Reid, 
e Culloden Crescent, Arbroath, Angus, DD11 1JX. 

..October 1973 P.W. containing Datacards 1 and 2.- 
Charles Burnham, 5 Berwyn Close, Marchwiel, Wrexham, 
Clwyd, Wales. ' 

..August 1974 P.W. and January 1972 to June 1974 
Television. Also August 1974 to October 1974 Television.- 
M. A. Hickman, 53 Larkhill Lane, Liverpool, L13 9BL. 

..October 1974 issue of P.W. -E. O. Bennett, 35 Stephen 
Hill Road, Crosspool, Sheffield, S10 5NQ. 
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AI Sbo 
PART "I 

NYONE wanting to carry out serious listening 
on the short wave bands, amateur or broad- 
cast, generally ends up possessing a `com- 

munications' receiver. So the natural question to ask 
is `what has the comm. receiver got that the ordinary 
set hasn't ?' The best way to answer this question 
is to relate the deficiencies of the latter and it is 
hoped that this short series of add -on projects will 
go some way towards overcoming these deficiencies. 
However, it must be clearly understood that a good 
comm. receiver is a complex bit of equipment with 
each stage designed to carry out its particular func- 
tion as efficiently as possible while working with its 
associated stages. Add -an units can only be a com- 
promise at best but they will give the listener some 
idea of what he can expect from a real comm. 
receiver. 

A basic superheterodyne receiver, Fig. 1, will have 
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a mixer stage, one or more intermediate frequency 
(IF) stages, an AM detector or demodulator and one 
or more audio amplifying stages, usually feeding a 
loudspeaker. Because the mixer can produce the 
same IF from two differing signal input frequencies 
the unwanted (second channel) station can inter- 
fere with the wanted one. Similarly, stations can 
appear on the dial, due to second channel effect, 
that ought not to be there, making a cheap receiver 
seem a better performer than it really is! A tuned 
amplifying stage ahead of the mixer will go a long 
way to eliminating second channel problems. 

The IF stages provide most of the gain in a 
receiver but at the same time they should reduce 
the bandwidth of the IF channel to the minimum 
necessary to pass the signal without, in the case of 
speech, detracting from its intelligibility. For high 
quality AM signals, including music, this bandwidth 

AM 
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Fig. 1: above, shows the stages of a basic superhet receiver (solid lines) 
with the extra facilities to be expected in a communications receiver 
(dotted lines). Fig. 2: left, compares the IF response curves of the two 

receivers. 

may be 9 or 10kHz but, at the other extreme, 50Hz 
can suffice for CW (Morse) signals! So a choice of 
bandwidths is essential, generally using switched 
crystal or mechanical filters. 

The simple receiver with one or two IF stages 
using ceramic filters will have a bandwidth of 4 or 
5kHz but its response, moving away either side of 
the centre frequency, will be excessive and quite 
unacceptable for any other reception mode. A good 
filter will have `skirts' which fall away very rapidly 
indeed outside the required passband, Fig. 2. In an 
expensive comm. receiver there may be separate 
switched filters for upper and lower sideband on 
SSB, AM and another for CW. 

A simple superhet will probable have a diode to 
demodulate the AM signal, followed by a filter to 
remove any remaining IF component; four com- 
ponents at most! In a comm. receiver a beat fre- 
quency oscillator (BFO) is used to enable the 

485 

www.americanradiohistory.com

www.americanradiohistory.com


demodulator stage to resolve SSB and provide a 
beat note on CW. The diode detector can be used 
for these two modes as well as AM but the relative 
levels of signal from the IF stage and the BFO are 
quite critical for proper resolution of SSB so that 
in a comm. receiver a separate product detector 
(PD) circuit is employed for SSB and CW only. The 
BFO may take on the more sophisticated name of 
`carrier insertion oscillator' (CIO). The simple BFO 
added to a receiver will not be all that effective on 
SSB since the signal levels are seldom taken into 
account, and the stability of the BFO will leave a 
lot to be desired. 

While a simple audio stage and speaker will suffice 
for AM on an ordinary set the comm. receiver's 
audio stages will have a frequency response care- 
fully matched to that part of the speech frequencies 
which convey the most information, usually 300Hz 
to 3kHz. There may also be a very narrow audio 
filter for use on CW, with a centre frequency around 
1.5kHz. Other features on a comm. receiver will in- 
clude an excellent dial easily resettable to a par- 
ticular frequency plus electrical or mechanical 
adjustment of the dial to permit correct calibration 
against an internal crystal controlled frequency 
standard on 100kHz or even 25kHz. 

The AGC circuits will have separate characteristics 
for AM, SSB and CW, automatically switched in by 
the mode switch. There will be a tuning or `S' meter 
indicating relative signal strength and, finally, there 
will be a headphone socket! A small point but a 
very important one. A lot of money may have been 
spent on a comm. receiver in order to get the best 
signal-to-noise ratio (electrical) only for the audio 
to be fed to a speaker located in a situation where 
the signal -to -noise ratio (domestic) is frequently less 
than unity! 

AERIAL MATCHING UNIT 
THE AMU is most helpful when relatively short 

aerials are used in the HF and medium wave 
bands. An improvement of several S- points is 

possible, compared with the same aerial used un- 
tuned. The coil is 70 turns of 26SWG enamelled 
copper wire on a 40mm diameter farmer, space 
wound in the 3, 4 and 6 turn sections. Try various 
tappings and adjust VC1 for best results. A croco- 
dile clip or wafer switch connected to the taps 
allows the number of turns to be changed quite 
easily. 

The unit can be built in a plastic box, with 
terminals or sockets for external connections, but a 
metal box is preferable. Fit a simple dial, marked 
from 1 to 10, and number the tap positions. Once 

3 4 6 10 15 32 

Total 70 turns 

vc1 
See text 

IFK0831 
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Aerial 
Receiver 

Earth 

the correct positions have been found for a particu- 
lar band the numbers can be recorded for rapid 
reference. 

Variable capacitor VC1 can be 250pF or 500pF 
or the two sections of a standard 208+ 176pF gang 
connected in parallel. 

Wmodulation or cause the receiver to perform 
inadequately on CW or SSB, an input 

attenuator provides a possible solution. A 47051 
carbon linear potentiometer is suitable for 7511 to 
60011 input impedance receivers. It gives as much 
as 40dB attenuation at around 15MHz and greater 
values at lower frequencies. Attenuation is less on 
HF bands where RF leakage reduces the efficiency. 

If the connecting lead is short and kept clear of 
the aerial proper, the attenuator may not need 
screening. The attenuator can be fitted inside the 
receiver or in a separate metal box -with a coaxial 
lead to the receiver, the preferred arrangement. 

INPUT ATTENUATOR 
HERE. strong signals cause overloading, cross- 

r- 

470 
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i I 

L _J 

Aerial 
Receiver 

4- * Earth 
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TUNING METER 

A 
TUNING METER helps accurate tuning, shows 
if changes to aerial or earth systems increase 
signal strength and helps in alignment where 

optimum adjustment of circuits will usually agree 
with the maximum meter indication. The BC107 
NPN transistor is used for receivers using PNP tran- 
sistors and positive earth line. Increasing signal 
strength moves the AGC line positive, reducing 
receiver gain, thereby increasing the meter read- 
ing. The 0071 PNP transistor stage is for receivers 
with a negative earth line and NPN transistors, 

Pre -set potentiometer V111 is set so that the 
meter is reading zero with no signal, preferably with 
aerial and earth shorted together. The sensitivity 
control VR2 is necessary for receivers with varying 
degrees of AGC action. The meter and components 
can be fitted inside the receiver or in a separate box, 
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which is more usual, to avoid the problems of cut- 
ting a large meter hole in the panel. Meters cali- 
brated in `S' units are available but remember that 
the indication is purely a relative one, the sensitivity 
varying with the sensitivity of the receiver at any 
particular frequency. 

FREQUENCY MARKER 
THE marker provides a stable signal at 1MHz 

intervals and the has iuonics may be used to 
30MHz or higher. Receivers can be calibrated 

at 1MHz points enabling bands to be located. One 
frequency on each waveband must be identified by 
reference to known stations and points can then 
be counted off, upwards and downwards, from this. 
Standard frequency transmissions on 5 and 10MHz 
furnish ideal identification points and allow precise 
adjustment of the marker frequency by means of 
the 50pF trimmer. 

e c b 
2N 3704 

0.1}aF 

jFK0851 

The signal produced is an unmodulated carrier 
which will register on a tuning indicator or S- 
meter or heard if a BFO is fitted. Coil Li is a 
Denco Yellow Range 2 coil and its core is adjusted 
for lowest battery current consistent with reliable 
starting when switching on. The output lead is 
placed near the receiver aerial lead or it can be 
connected to the receiver aerial socket through a 
small capacitor, say 47pF. 

The unit can be built into a receiver or in a 
separate plastic or metal box. A PP3 9V battery 
will be quite adequate for the low, intermittent 
drain. 

HF BANDS AMPLIFIER 

S 
OME receivers give poor results above about 

14MHz so using the amplifier shown here can 
improve reception by several S- points. It tunes 

from about 13 to 24MHz. Coil Ll is wound with 
20SWG copper wire on a 40mm diameter former. 
It has 13 turns in all, tapped at 2 turns up for the 
base connection and 6 turns up for the aerial. Choke 
RFC must be clear of Ll and at right angles to it. 

The amplifier is built in a small metal box, with 
reasonably short connections. The output lead should 
be as short as possible, preferably coaxial cable, if 
very short. Capacitor VCl peaks up signals. If the 
receiver has good AGC action, switch the AGC off 
when setting VC1 for a particular band, or watch 
the tuning indicator for maximum signal unless 
signals are very weak. 
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Do not omit to connect the shield of the transistor 
to earth or instability may result. The series aerial 
trimmer should be adjusted so that a reasonably 
sharp peak is obtained when tuning VC1 on a signal, 

BEAT FREQUENCY 
OSCILLATOR 

ACOMMUNICATIONS 

receiver has a BFO so that 
CW (Morse) and SSB (single sideband) trans- 
missions can be resolved. The coil is wound 

with 40SWG enamelled copper wire, on a 7rrun 
former with an adjustable core. Winding 1-2 has 200 
turns, occupying about 9mm. Winding 3 -4, wound in 
the same direction has 40 turns, just clear of the 
larger winding and taking up about 3mm. This BFO 
is for receiver IF's of around 465kHz to 470kHz. If 
oscillation is not obtained, check that the phase of 
the windings is as shown. 

b 

200 250pF 
turns 

The output lead, preferably coaxial cable, is placed 
near or connected to the last IFT at the demodulator 
diode. A few tests will show the best degree of 
coupling. Rotate the coil core until a strong whistle 
is heard on all AM signals tuned in when variable 
capacitor VC1 is rotated either way from the half 
open position. VC1 is then adjusted for best results 
with CW or SSB, but the BFO must be switched off 
for AM. 

If the BFO is built into a receiver it should be com- 
pletely screened to prevent the signal from affect- 
ing the AGC circuits. 

continued on page 492 
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SINCLAIR'S LATEST 

Sinclair announces a major British 
technological breakthrough for its 
new mains /battery Scientific Pro- 
grammable Calculator. 

At £29.95 including carrying case, 
mains adaptor and VAT, this latest 
model sets a new price level for pro- 
grammable calculators. This price 
has been achieved because the 
machine is based on a single chip 
which is designed by and exclusive 
to Sinclair. It is the first program- 
mable calculator to be operated on a 

single integrated circuit. 
According to Roger Helmer, Sin- 

clair Marketing Manager, the 
Scientific Programmable has been 
developed particularly with scientists, 
students, engineers and statisticians 
in mind. He comments "This cal- 
culator is especially designed to 
dramatically lighten the load for those 
who have repetitive calculations to 
perform, for example the analysis of 
experimental results." 

"This ability to perform calcula- 
tions repetitively makes it an 
enormously powerful tool for solving 
equations and evaluating integrals 
by iterative methods and an 
enormous variety of other mathe- 
matical applications." 

Programmes, of up to 24 steps, 
which are entered directly through 
the keyboard are stored ready to 
operate on any numbers which are 
subsequently entered. 
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Number entry can be in scientific 
notation or fully -floating decimal 
point. All results- appearing in large 
green digits on the fluorescent 
display -are in scientific notation 
with a 5 digit mantissa and 2 digit 
exponent, both signable. 

Sine, cosine, arcTangent, (all 
in radians), log lo, antilogio(10x) 
scientific functions are all directly 
available and arcSine, arcCosine, 
tangent, degree conversion and loge 
are readily derivable. 

In addition to the four standard 
arithmetic functions +, - x, =, 
the unit also gives x2, 1 /x, square 
root and sign change. It has a 
memory with three separate memory 
operations, store, recall and ex- 
change and the post -fixed operators 
(reverse Polish logic) are ideal for 
full -flow chain calculation. 

The Scientific Programmable is 
housed in a matt black case 153 x 76 x 
25mm and features simple two -level 
keyboard operation with all facilities 
including programming available from 
just 19 click- action keys. Power is 
from a PP3 battery or from the mains 
via an adaptor. 

Sinclair Radionics Limited, London 
Road, St Ives, Huntingdon, Cambs 
PE17 4HJ. Tel: (0480) 64646. Telex: 
32250. 

MARANTZ AMPLIFIER 
Pyser Limited, the sole UK distribu- 
tors of Marantz equipment tell us 
that the 1040 amplifier will shortly be 

available at £132 plus VAT. 
It has a power output of 20W RMS 

per channel into 80 and there is a 

remote speaker switching facility 
with 'ambiance' to give 'realism' 
when using four speakers. There is 
tape monitoring circuitry for two 
decks, loudness compensation, mode 
switch and an HF filter. 

In America, Marantz have found 
that large numbers of the 1040 are 
purchased by students on limited 
budgets but their Executive Director 
states that he is confident that in 

Britain the 1040 will be bought by 

music lovers from all walks of life 
who want a medium- priced amplifier. 

There's a moral somewhere - 
perhaps it would pay us all to become 
students in the U.S.! 

RESISTANCE METER 
The Chinaglia OH470 multi -range 
resistance meter uses a 40µA moving - 
coil movement with core magnet and 
sprung jewel mounts. A tough ABS 
case combined with a full view scale 
and simple range switching make for 
an easy -to -use instrument suited to 
a wide variety of environments. 

Six measuring ranges are provided, 
giving the ability to identify resistance 
from 0.152 up to above 50M0 to within 
2.5% accuracy. Internally housed 
batteries make the instrument inde- 
pendent of external power sources 
and suitable test leads designed to 
co- operate with specially designed 
sprung sockets on the instrument 
simplify low value measurements. 
Ranges are: 0- 20052; 0 -10kÛ; 0- 100162; 

0 -1MS2; 0- 10MÛ; 0- 100MÛ. Alberto 
Coniglio, 19 Mulberry Walk, London 
SW3 6DZ 01 -352 1897. 

Chinaglia 0H470 
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ORGAN KIT 
The Heathkit /Thomas TO -1160 electronic organ has two 
44 -note overhanging manuals with tilted keys and a 13 -note 
radial arc pedal rack. Other features include a colour -glow 
key system and a quick -play organ course. The built -in 
amplifier has an output of 25W RMS and plays through a 
built -in 300mm (12in.) speaker. 

Fingertip controls include a variable pedal volume, 
variable manual balance- switch tabs for vibrato and a new 
light vibrato for true orchestral effects. There is also an 
accessory panel under the keyboards with line in and out 
facilities from a cassette recorder and a headphone jack, 
which when in use cuts out the main speaker. 

Voicing stops on the upper manual are: flute 16', 8' and 
4'; Trumpet 8'; Oboe and Violin 8'. The lower manual 
provides Horn 8'; Diapason 8', Melodia 8' and Cello 8'. 
The pedal rack has a Flute 16' -8' combination. 

The cabinet is fully finished and overall dimensions are 
1120 x 1100 x 640mm, or if you haven't the faintest 
idea what that is, 44 x 431 x 25in. 

Along with the TO -1160, Heathkit announce the TOA -60 -1 

rhythm section which complements the organ. Basic spec. 
is as follows: the choice of pre -programmed rhythm pat- 
terns of Waltz, Fox Trot, Rock, Soul, Polka, Samba, Bossa 
Nova, Rhumba with a variable volume and tempo control. 
Push -buttons also select the Drums (choice of Snare/ 
Tom -Tom and Cymbals). 

The TOA -60 -1 also features a Fancy Foot control which 
gives alternating bass pedal notes that fit into the rhythm 
pattern chosen, when a foot pedal is held down, and 
Syncopated or Alternating Bass selections are available. 
The Rhythm Section also adds Piano, Guitar, Banjo or 
Harpsichord accompaniment, which again has the 
variable volume control 

List prices on these models, including VAT and delivery 

within the U.K. are: Kit TO -1160, £600 and Kit TOA -60 -1, 
£160, though Heathkit will be running an introductory 
offer of £660 for both kits when purchased together. This 
saving of £100 is quite attractive and the firm hopes it will 
appeal to people as the addition of the TOA -60 -1 Rhythm 
Section really makes the organ. 

WOLSEY ADASET 
From Wolsey Electronics comes the 
new Adaset range of Mercury 40 and 
Mercury 80 amplifiers, both variations 
of the Mercury Standard ultra broad 
band amplifier. The new models 
have been designed with the do -it- 
yourself enthusiast very much in 
mind, and form the perfect answer 
to simple TV and stereo radio distri- 
bution installations. 

Quite simply they are the ideal 
amplifiers for small installations with 
four (Mercury 40) or eight (Mercury 
80) coaxial output sockets suitably 
padded to provide a slightly improved 
signal level to each receiver over that 
provided by the aerial. Each output 
can be used for either VHF or UHF 
television or stereo FM radio -pro- 
viding of course the appropriate 
aerials are installed and adequate 

signals are available in the area. 

Technical Specifications: 
Amplifier: Frequency coverage: 40- 
860MHz; Gain (typical): Mercury 40: 
8dB Mercury 80: 2dB; Output (maxi- 
mum peak): Mercury 40: 25mV 
Mercury 80: 12.5mV; Noise Figure: 
6 to 10dB. 

Integral Power Unit: Voltage Re- 
quirement: 240V ac 50Hz; Power: 4W. 
Dimensions: Length: 200mm. 
Width: 111 mm; Height: 67mm; 
Weight: 0.85 kg. 

Recommended Retail Prices: Mer- 
cury 40: £24.60. Mercury 80: £29.10 
(both plus VAT). 
Wolsey Electronics, a division of 
A.B. Electronic Components Limited 
is located at Cymmer Road, Porth, 
Mid Glamorgan (Telephone Porth 
2711). 
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AERIAL AMPLIFIER 
A quality FM aerial is not necessarily 
the passport to good stereo reception 
All too often listeners on the 
"fringes" of reception areas are 
plagued with the interference which 
accompanies weak signal strength. 
The Wolsey "Clearsound" amplifier 
is designed to overcome this problem 
by boosting the received signal in the 
downlead cable near the aerial. 

Constructed for mast head or facia 
board mounting, Clearsound is an 
ultra low noise, high signal handling 
wide band VHF /FM amplifier, which is 
currently available in a well screened 
metal case. The Clearsound is 
powered via the coaxial signal cable 
in the conventional manner with the 
power unit being situated at some 
convenient position near the tuner. 

Clearsound specifications: 
Amplifier: Frequency coverage:87.5 
to 108MHz; Gain (minimum): 20dB; 
Output (maximum peak): 40mV 32dB. 

Power Unit (Separate): Power 
consumption: 6.1W. 

Dimensions: Amp: 60mm diameter: 
86mm high; Power unit: 96mm long: 
87mm wide: 60mm high; Combined 
weight: 0.78kg 

Recommended Retail Price £16.45 
plus VAT (this includes Power unit) 
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VARICAP 
ABSORPTIONS?SSSS 

HS.WOOD GBSX L Eng.CEI)MITE 

N absorption wavemeter is a very useful devise 
for checking output frequencies of various 
stages in a transmitter, or oscillator stages 

in a receiver, but suffers from the disadvantage that 
it has to be held near the circuit under test and be 
tuned at the same time. If harmonics or spurious 
frequencies are present these have to be separately 
tuned and noted. 

Having had experience with a wobbulator for re- 
ceiver alignment it was decided to see if the same 
principle could be applied to an absorption wave- 
meter and the following design was evolved. The 
advantages are that no tuning is required and that 
a wide band of frequencies is visible at the same 
time. An oscilloscope is essential but it need not 
be very elaborate. 

CIRCUIT 
Basically the unit is a simple tuned circuit, Fig. 1, 

feeding a diode detector D2, with the tuning carried 
out by a varicap diode Dl. The voltage to the varicap 
diode is taken, via an operational amplifier IC1, from 
the oscilloscope time base which should be operating 
at about 50Hz. The detector diode output is fed to 
the "Y" amplifier on the oscilloscope and any signal 
which is detected by the wavemeter appears as a 
response curve on the screen. If there is more than 
one frequency present within the tuning range then 
all these frequencies will be displayed on the screen. 

Power for the 741 IC can be obtained from two 
9V batteries in series but, in the writer's case, there 

2 

C5 
1nF 

L1 

D3 

151403961 

L2/3 

R6/R7 g 82'F 

560 
0-- 

D1 

Cl 

Coil holder 
pin numbers 

D2= 
1N914 

was 50V DC on the timebase output of the oscillo- 
scope and, as the current requirement of the opera- 
tional amplifier is very small, this voltage was re- 
duced by a series resistor and smoothed by a 100µF 
capacitor thus making the batteries unnecessary. 

R1 

1.2k 

R2 
33k 

C2 
270pF 

4 

+18V to 20 

50Hz from X sweep R5 
390k 0 t 0 

C4 4.1.1F i 

1 

O VR1 
100k 

C3 +11N914 
4pF 

I 
e l'°¡ Se ' text 

R4 I 

390k I fz 

loopT + 

1 Pin 71C1 
I 

R3 4:7k 

OV 

T. Y 
amp. 

Fig. 1. Circuit of the Wavemeter, showing the two styles of coil used. The part of the circuit shown dotted is explained in the text, 
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CONSTRUCTION 
The detector and varicap diode were built around 

ceramic 9 pin valveholder because some plugs were 
available to fit this and so the coils were built on 
these. Actually any low -loss plug and socket will do 
depending an the frequency of operation required. 

The IC was fitted on a piece of Veroboard and 
the whole unit mounted in an aluminium box with 
the coil socket protruding at one end. Coaxial sockets 
were fitted, one for detected output and the other 
for sweep input. If batteries are used for power it 
might be necessary to add a switch and provide room 
inside the box for the batteries. 

VARICAP DIODE 
The sweep bandwidth and frequency of operation 

are very dependent on the type of varicap diode 
used and as the writer wanted to cover at least up 
to 144MHz the stray capacities had to kept down. 
The varicap diode used is listed as a VHF type 
BB121A but it has a fairly high minimum capacity 
with good capacity swing. The results were good 
enough for the immediate requirements but there is 
room for improvement and it is intended to try some 
of the UHF type varicaps as these should have 
smaller minimum capacity and larger capacity swing. 

E 
E 

R7 

1.-8mm-1 

R6 t` - 
L2 `1 L3 

Dot _j 
1 2 7 5 1 71 5 1 

120- 160MHz 90- 120MHz 70 -90MHz 
18SWG 3 turns 16SWG 61/2 turns 16 SWG 

tapped at 1/2 turn tapped at 1 turn 
from top. from top. 
20mm I.D. 20mm I.D. jAM 03991 

'ut?.s.a, 

Fig. 2: Constructiònal information for the three coifs required to COO The components wired directly across the pins of the valveholder are 
70 to 160 MHz approximately. Other frequencies may be covered with those indicated in Fig. 1. The terminal strip carries the optional corn- 
the appropriate coil but ensure tap is about {íh of turns from earth end, ponente shown dotted in Fig. i. 

Practical Wireless, October 1975 

Photograph of 'the three 
coils wound for the proto- 
type wavemeter. Details 
are shown in Fig. 2. 
Adjustments to coverage 
of L2 and LS can be made 
by altering the spacing of 
the turns. 
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* components list 

Resistors 
R1 1 2kS}. 
R2 33ks2 
R3 4 7kß, 
R4 39041 

Capacitors 
Cl 82pF (or 100pF) 4/4F 24V 

silver mica CS leV feedthroúgh 
C22 270pF silver mica -;. .., 

Semiconductors 
IC1 741 
DI/3 BB121A (or similar) 
D2 1N914 

Miscellaneous irgsr' á } 

Holder for 741. Valveholder B9A with three plugs' 
Coaxial sockets (2). Knob. Terminal strip. Alumin- 
ium box 102 x_70 x 40mm (4.x 2 x 1 ¡in.) 

R5 390kß 
RS 5600 
R7 5600 
VRi . 100k0 ' 

The highest frequency range was achieved by 
using two varicap diodes, one built into the box Dl 
for use with the low frequency coils, the other, D3, 
built into the high frequency coil as shown in Fig. 2. 

The sweep width is about 40MHz at 144MHz with 
correspondingly reduced sweep at lower frequencies. 

COILS 
The diode detector is tapped into the tuned 

circuit as shown, Fig. 2, and if this is done it is quite 
easy to construct coils to give the frequencies re- 
quired. In the writer's case, with the exception of 
the highest frequency coil, existing coils for a grid 
dip meter were found to be one range lower in fre- 
quency than in the grid dip meter and it was not 
necessary to construct new coils. 

OPERATION 
The unit is connected to the oscilloscope and the 

sweep control is adjusted to a point where a vertical 
line on the screen, caused by overload of the IC dis- 
appears off the end of the trace. With this setting 
a maximum sweep is being obtained and if the coil 
of the wavemeter is held near a source of RF, of suit- 
able frequency, a trace will be seen. 

The oscilloscope should be used on its most sensi- 
tive range and the signal level should be controlled 
by moving the wavemeter away from the source of 
RF. The sweep width control needs no adjustment 
other than the initial setting to give maximum 
sweep. Calibration is best done by holding the wave - 
meter near a calibrated grid dip meter. It is only 
necessary to note the frequencies at each end of 
the trace for each coil because the output of the 
grid dip meter can be seen on the screen at the same 
time as the circuit under test and the frequency can 
be read off the dial of the grid dip meter. 

It has been found to be a tremendous advantage to 
be able to see all the output frequencies of a unit 
at the same time. The three frequencies of a mixer 
VFO, for example, can be watched while the circuit 
is adjusted to increase the wanted output and re- 
duce the unwanted output GPS 

AIDS TO IMPROVED RECEPTION- continued from 
page 487. 

PRODUCT DETECTOR 
HE product detector is easily added to a re- 

ceiver and is intended to provide improved 
reception of SSB signals, as well as CW, when 

used in conjunction with a BFO. If the mode selector 
switch AM /SSB -CW is a double -pole one it can 
automatically switch on the BFO in the SSB /CW 
position. 

The diodes must be germanium ones. The values of 
the components in the filter following the diodes are 
not very critical, those shown being for IF's around 
465kHz. 

The ratio of BFO signal to the signal from the IF 
stage must be right for best reception of SSB tele- 
phony so the RF or IF gain control should be 
adjusted carefully. In the absence of such controls an 
aerial attenuator can be used. 

TO BE CONTINUED 

Mail Orde 
rotection Scheme 

The Publishers of Practical Wire less are members 
of the Periodical Publishers Association which 
has given an undertaking to the Director General 
of Fair Trading to refund monies sent by readers 
in response to mail order advertisements, placed 
by mail order traders, who fail to supply goods or 
refund monies owing to liquidation or bankruptcy. 
This arrangement does not apply to any failure to 
supply goods advertised in a catalogue or in a 

direct mail solicitation. 
In the unhappy event of the failure of a mail order 
trader readers are advised to lodge a claim with 
Practical Wireless within three months of the date 
of the appearance of the advertisement, providing 
proof of payment. Claims lodged after this period 
will be considered at the Publisher's discretion. 
Since all refunds are made by the magazine 
voluntarily and at its own expense, this under- 
taking enables you to respond to our mail order 
advertisers with the fullest confidence. 

For the purpose of this scheme, mail order 
advertising is defined as:- 
'Direct response advertisements, display or 
postal bargains where cash had to be sent in 

advance of goods being delivered'. Classified and 
catalogue mail order advertising are excluded. 
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ELTFOflIE 
TCHES 

J.B.Dance 

MOST of the wrist watches being manufactured 
at the present time employ the same basic 
type of mechanical oscillator as that 

developed by Christiaan Huygens of Holland in the 
17th Century. However, during the past few years 
extremely accurate types of electronic wrist watches 
have been developed. Although electronic watches 
are expensive at the moment, they will bring about 
great changes in the watch industry. Some of these 
watches employ no moving parts and show the time 
in the form of digits. 

Electronic watches do not have a spring which 
must be wound each day, but they do employ a 
miniature power cell which must be replaced about 
once per year. This minor disadvantage is largely 
outweighed by the fact that electronic watches 
require no regular cleaning or other maintenance. In 
addition, most electronic watches are almost 
unaffected by magnetic fields. 

FIRST ELECTRIC WATCH 
In March 1952 the LIP Company of France 

released the first watch which employed a small 
electric cell as a source of power. The watch 
employed a conventional balance wheel, but was 
rather more accurate than conventional watches, 
since the amplitude of swing of the balance wheel 
remained almost constant throughout the life of the 
power cell. 

In the LIP watch, a jewelled cam on the pivot of 
the balance wheel pushed fine wire against a con- 
tact; this resulted in a current flowing through a 
small electromagnet which attracted a magnet fitted 
to the rim of the balance wheel so as to keep the 
latter moving. The average current taken from the 
1.55V cell was 5,iA. 

This watch was "electric" rather than "electronic ", 
since the only electronic component used was a diode 
for spark suppression. 
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TRANSISTOR DRIVEN WATCHES 
The delicate contacts employed in the LIP watch 

were a great disadvantage, since they required 
periodic replacement. The work of Marius Lovet of 
France led to the development of contactless watches 
in which the switching was carried out by means of 
a transistor. One watch of this type is known as the 
"Dynatron ". 

The balance wheel of a Dynatron watch carries 
small permanent magnets which move near two 
coils: a feedback coil and a power coil. When the 
balance wheel magnets move past the feedback coil, 
they induce a signal in it which is used to make a 
transistor conduct. A current passes through the 
transistor to the power coil which pulls the magnet 
on the balance wheel so as to keep the wheel moving. 

The Junghans 600 12 self- starting wrist watch 
employs a transistor driven balance wheel of this 
type. 

TUNING FORK WATCHES 
Wrist watches employing electronically driven 

tuning forks have been available since the Bulova 
Company announced their first "Accutron" model 
on October 25th, 1960. It was the first watch to 
employ a timing mechanism which did not involve 

Magnet Pawl jewel 

Fixing screws 

Pawl 
Index jewel 

Index 

Fig. la (left) The tuning fork of a typical "Accutron" watch. Fig. lb 
(right) The ratchet and pawl mechanisms which convert vibrations of 

the tuning fork into rotary motion. 
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The mechanism oftheJunghans "Dato- chron" movement. A contactless 
self -starting balance wheel is used which runs for at least a year on the 

1.35V cell shown. 

a balance wheel and hair spring. In addition, it was 
the first watch to be provided with a written 
guarantee of accuracy, namely one minute per 
month.. 

A tuning fork of a typical "Accutron" watch is 
shown in Fig. la; it oscillates at 360Hz. A strong 
conical magnet and a cup of magnetic materials are 
fitted to each side of the tuning fork. A coil of about 
8,000 turns of insulated wire is fitted over each 
magnet so that it is close to the magnet but not 
touching it. A simple transistor oscillator circuit 
provides the power which keeps the tuning fork 
vibrating. 

The vibrations of the tuning fork are converted 
into rotary motion by means of the ratchet and pawl 
mechanism shown in Fig. 1b. The index pawl is 
attached to one arm of the tuning fork; the tiny jewel 
at the end of this lever causes the index wheel to 
advance one tooth for each complete vibration of 
the tuning fork. During the return of the index jewel, 
the index wheel is held in position by a pawl jewel. 

The index wheel is only 2.4mm in diameter, but 
has 300 teeth, This wheel drives a gear train which 
turns the hands of the watch. 

A series of " Accutron" models for ladies was intro- 
duced in 1970. The smaller tuning fork operates at 
480Hz, but the current consumption is similar to 
that in the models for men (about 8µA). 

BALANCED TUNING FORK 
A group of Swiss watch manufacturers, Ebauches 

S.A., have designed a balanced tuning fork move- 
ment known as the "Mosaba ". This has the advan- 
tage that its accuracy is unaffected by its position 
relative to the vertical gravitational field. 

The Mosaba movements operate at 300Hz and are 
used in such watches as the Longines "Ultronic" 
range, the Baume and Mercier "Tronosonic" watches 
and the Omega "300" range. 

All of these watches have an accuracy of about 
one minute per month; they emit a low hum instead 
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of the ticking noise emitted by a normal balance 
wheel watch. 

THE MEGASONIC 
A new type of tuning fork watch known as the 

Megasonic 720 is being introduced by the Omega 
Company. It has an accuracy which is much better 
than that of any other watch employing a mechanical 
oscillator, namely ± 10 seconds per month. The 
tuning fork is driven by an integrated circuit oscil- 
lator; it operates at 720Hz and is said to be less 
sensitive to shock than the larger movements operat- 
ing at lower frequencies. 

QUARTZ CONTROLLED WATCHES 
As long ago as 1880 the piezo-electric effect was 

discovered by the brothers Pierre and Jacques Curie. 
They showed that when mechanical forces are applied 
to suitable crystals in certain directions, electrical 
charges are formed on the faces of the crystals. 
Shortly afterwards Lippman found that an electric 
field will produce a mechanical deformation in the 
same crystals. Such crystals can therefore form 
resonators where the stored energy oscillates 
between the mechanical deformation of the crystal 
and the electric field. 

In 1921 Cady used the piezo- electric effect in quartz 
to stabilise the frequency of an electronic oscillator. 
Since then it has been widely used for this purpose, 
for example, for stabilising the frequency of a radio 
transmitter. Quartz controlled oscillators have been 
used for stabilising the oscillators of very accurate 
clocks, but the first quartz controlled wrist watches 
did not become, available until April 1970. The 
accuracy is usually about one minute per year. 

Quartz oscillators operate at very high frequencies 
(kilohertz to megahertz). In a watch the high fre- 
quency from the quartz oscillator must be divided 
down to produce a low frequency suitable for driving 
a motor or showing the time as digits. It is only in 
the last few years that miniature integrated circuits 

The interior of the Jungharns "Astroquartz" showing the power cell 
on the right and the quartz crystal case at the bottom. 
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have been developed which will divide the high 
frequency signal whilst consuming very little power. 
In general these circuits employ complementary 
metal oxide silicon (CMOS) designs which are ideal 
for miniature low power applications. 

CONTROLLED BALANCE WHEEL 
A watch developed by the Golay Company of 

Switzerland employs an electronically driven balance 
wheel having four magnets, but the exact frequency 
of oscillation of this balance wheel is controlled by a 
quartz crystal oscillator. It is known as the "p- Quartz" 
watch. 

The 32,768Hz (= 2"Hz) pulses from the quartz 
oscillator are divided in frequency by a CMOS inte- 
grated circuit containing some 450 components. 

The hair spring used in this watch is deliberately 
designed so that the frequency of the balance wheel 
is dependent on its amplitude of oscillation. The 
circuit is arranged so that the strength of the pulse 
given to the balance wheel depends on the phase 
of its motion relative to the frequency divided signal 
from the quartz oscillator. The frequency of the 
balance wheel is thus stabilised at a value determined 
by the signals from the quartz controlled oscillator 
circuit. 

As in all quartz controlled watches, the timing is 
regulated by means of a trimmer capacitor which 
adjusts the exact frequency of the quartz oscillator 
circuit. 

ASTROQUARTZ 
The Junghans "Astroquartz" watch employs a 

quartz crystal in the shape of a tuning fork which 
oscillates at 32,76811z. The crystal is driven by an 
integrated circuit which also divides the frequency 
to produce an output of one pulse per second. These 
pulses drive an electromagnetic transducer which is 
connected to the second hand. 

The Bulova "Accuquartz" watch (right) by the side of an earlier model 
which employs the "Beta 21" movement. 
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The size of the integrated circuit employed in this 
watch is only 2.1 X 1.6mm. The total current con - 
sumption is about 14µA from the 1.3V 150mA -hour 
cell. 

CYBERNETIC WATCH 
The Longines "Ultra- quartz" watch is particularly 

interesting, since it is probably the only quartz con- 
trolled watch which does not employ an integrated 
circuit; it first became available on 21st August 1971. 

The quartz crystal resonates at 9350Hz, but the 
watch also employs a mechanical vibrator operating 
at 170Hz. Signals from the quartz controlled oscillator 
circuit are used to correct the frequency of the 
mechanical vibrator 170 times per second. 

The correction is carried out by a relatively simple 
circuit employing 14 transistors, 19 resistors and 7 
capacitors. Logical deductions made by this circuit 
are fed to the vibrator as correction signals. This 
comparison circuit or "brain" has resulted in the 
"Ultra -quartz" being called. a "cybernetic" watch. 

The vibrator movement is converted into a rotary 
motion by means of a pawl system similar to that 
used in the tuning fork watches. 

STEPPING MOTOR 
The. Girard -Perregaux Company introduced its 

series 350 watch in 1972. It employs a 32,768Hz quartz 
controlled oscillator, the pulses from which are 
divided in frequency by a factor of 65,536 by means 
of a CMOS integrated circuit containing 312 
transistors. 

The output from the integrated circuit consists of 
a short pulse of one polarity followed one second 
later by a pulse of the opposite polarity. These pulses 
drive a miniature stepping motor which causes the 
second hand of the watch to jump forward. The 
minute and the hour hands are driven by a conven- 
tional gear train. 

The tuning fork movement and the quartz crystal of the Bulova 
"Accuquartz" under examination. 
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QUARTZ TUNING FORK WATCH 
The current Bulava "Accuquartz" watch is interest- 

ing because it contains a quartz oscillator operating 
at 32,768Hz which is used to control the frequency 
of a 34115Hz tuning fork movement. This movement 
operates the normal watch gearing as in the Bulova 
"Accutron" models. The centre second hand therefore 
appears to revolve continuously instead of jumping 
once or twice per second as in some quartz watches. 

The accuracy is quoted as one to two seconds per 
week. Prices range from £115 to £675. 

THE MEGAQUARTZ 2400 
The. Omega Division of SSIH (Société Suisse pour 

l'Industrie Horlogère) in collaboration with Batelle 
Institute has designed a watch with an accuracy of 
about one second per month; this is the most 
accurate wrist watch which has been put into pro- 
duction. 

The Megaquartz 2400 is available in an 18ct yellow 
gold case and bracelet at around £2,050. A stainless 
steel version will soon be coming onto the market 
at a price of about £440. 

The quartz crystal in the Megaquartz operates at 
a frequency of 2,359,296Hz -far higher than that of 
any other watch. A CMOS integrated circuit manu- 
factured by the Intersil Company is used as an 
analogue divider to reduce the frequency to 1Hz. It 
employs about 400 transistors on a silicon chip 4mm2 
in area. 

DIGITAL WATCHES 
Quartz controlled witches which provide a digital 

display have recently appeared on the market. They 
employ no moving parts and have an accuracy of 
about one minute per year. Two forms of display 
have been used, namely electroluminescent diodes 
and liquid crystals. 

Removing the liquid crystal display unit is very easy in the new Nepro 
watch (also seen in our heading photograph). 
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Rotocontact Glass= acoustic membrane 

Battery Movement Acoustic generator 

The interior of a Nepro watch in which an electronic mechanism is 
used to sound an alarm. The glass of the watch vibrates when the 

alarm is being sounded. 

ELECTROLUMINESCENT DISPLAYS 
Digital displays using electroluminescent diodes 

emit red light and have a very long life. Their main 
disadvantage is that the current required by the 
display is so great that the time cannot be con- 
tinuously displayed. A button must be pressed when- 
ever one wishes to see the time. 

The Hamilton "Pulsar" watch (not available in 
Europe) and the Omega "Time Computer" employ a 
32,768Hz quartz oscillator. This frequency is divided 
by an integrated circuit and the resulting signal is 
used to drive the display. When a button is pressed, 
the hours and minutes are displayed for 1.25 
seconds, but if the button is held down, the seconds 
are displayed for as long as it is depressed. 

LIQUID CRYSTAL DISPLAYS 
Liquid crystal displays do not emit light, but 

merely reflect a different proportion of the incident 
light from different parts of the display. Such dis- 
plays can therefore operate at very low currents 
(typically 1µA at 10 to 20V). They can therefore 
display the time continuously, but the display cannot 
,be seen in the dark. 

A liquid crystal display can be formed by applying 
an electric field across certain parts of a "nematic" 
material. The field is applied by suitably segmented 
transparent electrodes so that it is in the shape. of 
the digits to be indicated. As the crystals come into 
alignment, they reflect back the incident light. In the 
Longines watch a mirror is placed behind the display 
so that light is reflected back at those places where 
no field is applied. 

The liquid crystal display will disappear above a 
certain critical temperature (55°C in a typical case), 
but returns on cooling. There is still some doubt 
about the life of liquid crystal displays, but most 
manufacturers offer a guarantee of some years. 
When failure occurs, the clarity of the display 
gradually deteriorates. 

A number of watches provide a liquid crystal 
display showing the hours and minutes in digits with 
a colon flashing once per second in between the 
hours and minutes digits. However, the Longines 
watch provides a continuous readout of the day of 
the month, the hours, the minutes and seconds. 

One, of the latest quartz controlled watches with a 
liquid crystal display is the type CX15 introduced 
by the Nepro Company of Switzerland at the end of 
1974. At the present tinte about 5,000 of these 
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The Avia liquid crystal digital watch. The colon flashes once per second. 
Liquid crystal displays operate from a supply of about 15V and therefore 

a DC to DC converter is incorporated in this watch. 

watches are being produced each month. Except for 
the integrated circuit, all of the components in this 
watch are of Swiss origin. 

The crystal oscillator operates at 32.76$kHz. The 
circuit is driven by a 3V source without any trans- 
former. Particular attention has been paid to ease of 
servicing in the design of the Nepro watch. For 
example, it is only necessary to remove two screws 
in order to replace the whole liquid crystal display 
system. 

Nepro intend to offer other models soon, including 
those which display the date and the number of 
seconds, models for ladies and other watches which 
include a facility for illuminating the display. Mr. 
Palo Spadini, chairman of Nepro, hopes to form a 
pool of Swiss manufacturers so that the modules 
used in the watches can be standardised and the 
cost of parts reduced. 

ALARM WATCHES 
The watches discussed previously employ electronic 

circuits to improve the accuracy or to provide a 
digital display. The Nepro Company of Switzerland 
have used electronic alarms in wrist watches which 
will sound at any time of the day. They can be heard 
in a busy street. 

CONCLUSION 
The prices of integrated circuits have been falling 

rapidly during the past few years, whilst labour costs 
have been rising. If this trend continues, it seems 
certain that a much greater proportion of the watches 
manufactured will be electronic ones containing only 
a few modules. (a 
Practical Wireless, October 1975 

TELE -TENNIS BALL SPEED CONTROL 
-continued from page 462 

* components list 

esistors (all } or iW +5%) 
Ri 4.7kSá R7 4.7kf2 
R2 15kf2.;.. 
R3 15kf2 
R4 4.7kfì 
R5 2- 7kS2 

R6 '2- 7k0 

1JRi 10k12 
VR2 10kS2 
VR3 1MS2 

Capacitors 
Cl 1000pFr 
C2 1000p F 
ú3-09 0.1,,,F (7 off) 

Integrated Circuits 
IC1 SN7403N 
C2 SN7400N 

IC3 SN7400N 
1C4 NE555 
ics NE555 
106 SN7403N 
IG7 SN7400N 
1C8 SN7400N 
Note that the redundant 7400 from Board A (1C8) is 
used for íC14 

Miscellaneous 
RLA OIL single pole make reed relay (RS) (see 

text) 
Printed circuit board. 
A ready drilled, roller tinned, e to size p.c.b. is 

available from: 
System Printed Circuits Ltd. 
3 Redcliffe Way, 
Brundall Gardens, Brundall, Norwich 

priced at £1.20 (inc. p. & p, and VAT). 
A complete set of parts is available at £6 inclusive. 

verti 

Ra 4.7162 
R9 4. AO 
R10 33011 
R11 4.7kfË !. 

R12 330f2:é 

l skeleton ese' 

relay contacts and set the new preset to the new 
speed -not too fast however or the ball will pass 
through the bases. 

NB: If the reed relay cannot be obtained or if 
a spare 12V relay is available, simply wire in a 
transistor driver and connect the base resistor to 
pin G IC7 and the relay between the collector and 
unregulated 12V supply. 

AYAILABLE. NO 
REPRINT OF P 

TELE-TENNIS S. 

Ju November 74 

Send 7Sp -1- cost & packing} to: Chief. 
(PW Tele- Tennis), 'PC Magazines, `rower 
Southampton St, London, WC2E SOX, 

hie 
ous 
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NEW PROFESSIONAL MODULES TO SAVE YOU £ff 

THE NEW POV1/ER. 

AMPLIFIERS 

Three brilliant new power modules employing the same 

circuitry, using 10 transistors, three diodes and one tener 
diode with electronic over temperature cutout as well as 

normal thermal protection, load line short circuit and 

incorrect load protection, integrally mounted output 
capacitor. Fused supply and output terminals. May 

be solder or screw connected. The input impe- 
dance is high enough to accept all types of 
mixer having an output of 250 mV. 

New features -new performance standards 
*New 90'C overtemperature cutout (electronic 

not mechanical). 
*New integral output capacitor, no external 

components required for normal operation. 
*Short circuit load line type protection with twin 

summing amplifiers. 
*Inherently open circuit proof. 
*Input sensitivity -10 dBm (240 mV into 100k) 

ie suitable for most mixers, Response 20Hz- 
40KHz ±ndB. 

*Typical distortion 0.4% (Noise -80 dB (as 
graph in catalogue)). 

*Compact: 15cm x 8 cm x 3 xm 
*Suitable for all public address, discotheque, 

and group applications. 
*Fused supply and output terminals. 
*Single supply line (split supply not required). 

THE NEW POWER SUPPLIES 
*One piece, ready to wire assembly 

with Integral glassfibre pcb, 
*Grain oriented laminated trans- 

formers for compactness. 
*Facilities for preamp supply. 
*Fully fused. 
*Size of all models 10 x 8 x 13cm. 

SA608 
60 w.r.m.s. into 852; 
30 w.r.m.s. into 15(2 
Texas 15A output 
transistors. 

£11'50 
CONSTRUCTIONALLY & ELECTRONICALLY 
BETTER: MULTIPLE TESTED : GUARANTEED 

SA1208 

£16.00 

120 w.r.m.s. into 852 

60 w.r.m.s. into 15(2 
Glass fibre printed 
circuit board. 
Texas 15A output 
transistors 

PM1201 95 volts for one SA1208 £11.00 

PM11102 95 volts for two SA1208 £14.00 

P M601 65 volts for one or two SA 608 
£9.00 

PM301 45 volts for one or two SA 308 
£7 50 

SAXON SUPERFECT 
(illustrated) 
All these features in ONE UNIT: 
No other commercially available 
module to our knowledge, offers all 
these facilities in one complete unit. 
*Sequential display with variable 

speed. 
*Frequency dependent channels - 

individually fused. 
*Continuously variable function 

control gives uninterrupted light 
display in absence of signal. 

*Electronic override on each channel. 
*RCA 8 Amp. triacs handling 1000 watts per channel, 
*Timer circuitry to reduce 'flicker'. 
*Individually controlled bass middle and treble plus master audio 

control for ease of adjustment. 

LIGHT UNIT 

SAXON SOUND -LITE 

£19'75 

Our ever popular 3000 watt unit is now available in module form at only £150 
*Individual control of bass middle and treble plus master control for ease of adjustment. 
*1000 watts per channel -individually fused. 
*Negligible load on amplifier. 
*RCA 8 AMP triacs for reliability. 

SA308 

2900 

30 w.r.m.s. intp 852 

15 w.r.m.s. into 15(2 
basic circuit iden- 
tical to SA 1208 
10A 'Plastic Power' 
output transistors 

MODULAR 
PRE -AMPS 
Mono & 
Stereo 
Up to twenty IM7001 
input modules may 
be used with the IM7002 
mixer module. Each Input 
module has various types of 
equalisation and monitor path 
Outlets. 
*Equalisation to suit ceramic AND magnetic cartridges, low and 
high Imp. min. all all musical Instruments, *Mono and stereo. 
*Mono module may be matrixed Into stereo. *low noise circuitry 
with carbon film resistors. *20 Hz -50 kHz + 1dB. *Wide range 
bass and treble controls -zero noise with vol. at min. *18 volt 
supply. *Outputs for monitoring and echo send.* May be used in 
conjunction with the discotheque mixers and Minotaur amplifiers, 

IM7001S 

(m2,0o)M £5.50 (aters £9.00 
IM7002 Mixer module with output suitable for most amplifiers 
PLUS up to 1 Watt of monitoring power. 
*Accepts up to twenty IM7001 Input modules. *Mono or stereo. 
*Up to 3V output -will teed loads down to 600 ohms. *Up to 

1 watt into 812 for monitoring (will feed higher Impedance). 
*Accepts echo and other effects return signals. 
IM7002M 1G.G0 IM7002S / 
(mono) 3G.JJ ìJJ (stereo) .7.00 

THE ULTIMATE IN MIXER MODULE 
*Inputs for two decks (ceramic cartridge) plus tape; overall bass and treble controls 
*Hi /lo imp. mic input with separate volume bass and treble controls. 
*Continuously variable estafade depth plus preset threshold control. 
*Low noise ( -80dB) virtual earth mixing circuitry. 
*Up to 0.5W from low distortion push pull monitor amp. 
*Response 20Hz -5OkHz ± 1dB. 
*Low power consumption (20mA at 18 volts). 
*Compact -mono version 40cm x 6cm x 3cm. 

stereo version 40cm x 10cm x 3cm. 
*Output -todBm (240mV) to suit all Saxon amplifiers and most other makes. 

MONO VERSION 

£150 

SAXON MONO & STEREO 
DISCOTHEQUE MIXER WITH 

AUTOFADE 

STEREO VERSION 

£250 

SAXON ENTERTAINMENTS LTD. C OYDON, süß EY CRO 2HS 
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PROFESSIONAL STANDARD COMPLETE UNITS 
A total range project to satisfy the most discerning 
*STAINLESS STEEL 

ESCUTCHEONS' 
*TOTALLY COMPATIBLE WITH !R 

N) ALL SAXON MODULES Xy 6 I ! 
*TOUGH EASILY READ FACIA t 
*PLUG ISOLATED TERMINALS "= ̂ ^__. - -' 

THROUGHOUT. *Extremely compact (27cm . 160m 
t 

MINOTAUR 100 *Fully protected against all incorrect' 
*100 W.r.m,s. into 8Q. loads and short circuits. 
*Two mixed inputs. wide range bass *Except minotaur (anodised aluminium). 

& treble controls. £47,50 *May be operated as a slave amplifier. JV 

SYSTEM 7000 DISCO CONTROL UNIT 

a 
; i 

*Mono or stereo. *Five position monitoring switch with 
two mute positions -ample headphone *2 Deck and one tape inputs, individually power. 

controlad plus L/R deck fader {ineffec- *Complete, cased with all terminations five at central). by plug /socket etc. 
*Wide range bass and treble controls *Noise -80 dB Response 20Hz -50 kHz f 

plus separate MIC volume bass and 1dB 
treble controls. Overall master control, Mono £20'50 

*Continuously variable autofade depth 
£45'00 and threshold. Stereo 

SYSTEM 7000 MODULAR MIXING 
20 CHANNELS,- 
Complete versions of the IM7001 and 
1M7002 modules shown in our advertise- 
ment make a professional quality versa- 
tile mixer to your requirements using 
these modules mono and stereo inputs 
may be combined. 
*The mixing modules split mono sig- 

nals. 
*Each input module has own monitor 

switch, 
*Stainless steel easel on 15cm x 5cm matrix (qi 
*Input equalisation for all types of 

signal inc, magnetic cartridge. 
*Complete system may comprise 

twenty channels, mono or stereo with 
ample monitoring power. 

*May be patched in with disco mixers 
or minotaur amplifier. 

Mono Input module £8'50 Stereo Input 
Mono Mixer Module £8550 Stereo Mixer 

Power Supply Unit for up to 20 Modules 

-UP 

A W 

Module 
Module 
£7'550 

TO 
._ 

SiWM 

{ 

£12'00 
,1200 

'. 

SYSTEM 7000 LIGHTING CONTROL UNIT 
*1000 watts per channel. Sound light and SEQUENTIAL 

and OVERRIDE. . _ - - - -- -.- 

*Individual control of bass middle and treble. Ai i *Master control for easy adjustment. 
*Plug /socket terminations throughout. f / 
*Slider control for function, allows sound/ light, sequencing 

or combination of both. e 

*Stainless steel front panel to match disc control unit. 
*Compact (t7 cm x 10 cm x 10 cm approx.), "... ". -- 4r'tr 
*Electronic override eliminates clicks. £35q .00 *High sensitivity, negligible input power. 

ALL SAXON MODULES AND UNITS ARE GUARANTEED FOR TWO YEARS 
FROM DATE OF PURCHASE. 
TO ORDER TELEPHONE 01 684 6385 NOW. FOR INFORMATION RING 01 6840098 
WE ACCEPT TELEPHONE ORDERS FOR COD AND ACCESS/BARCLAYCARD ACCOUNT 
HOLDERS. 
IF ORDERING BY POST PLEASE SEND CHEQUE /CROSSED POSTAL ORDERS 
MADE PAYABLE TO SAXON ENTERTAINMENTS, OR ENCLOSE YOUR 
ACCESS /BARCLAYCARD NUMBER. 
TRADE ENQUIRIES: 
To NORMAN ROSE ELECTRICAL LTD AT ANY BRANCH. 
LONDON TEL: (01) 837 9111 BIRMINGHAM (021) 236 4710 
MANCHESTER (061) 273 1498 BRADFORD (0274) 24008 

ALL PRICES INCLUDE POST & PACKING BUT V.A.T. AT 8% MUST BE ADDED 
TO VALUE OF ORDER. 

Shop Hours Monday to Saturday 9.00 am, -5.00 p.m. 
Telephone as Shown above. 
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TRANSFORMERS 
ALL EX -STOCK 

MAINS ISOLATING 12 and or 24 Volt 
PRI 120/240v SEC 120/240v PRIMARY 240 -250 VOLTS 
CENTRE TAPPED AND 
SCREENED Ref. Amps P & P 
Ref. VA p & p No. 12e 24v E p 
No. (Wotan) £ III 0.5 0.25 1.35 23 
07+ 20 280 318' 213 1.0 0.5 1.74 30 49 60 4.37 45 

71 1 2,29 38 
50 100 489 45 

18 4 2 2.86 38 5) 200 8.13 53 70 6 3 4.12 45 52 250 983 73 
108 8 4 4.56 45 53 350 II 88 73 72 10 S 5.14 53 54 500 1365 91 
116 12 6 5 -52 53 55 750 2051 ERS 

17 16 8 7.26 60 56 1000 BRS 
115 20 10 1039 73 57 1500 3323 BRS 

58 2000 3707 BRS 187 30 15 13.59 83 

115 or 240V sec. only. 226 60 30 1683 BRS 

30 VOLT RANGE 50 VOLT RANGE 
SECONDARY TAPS SECONDARY TAPS 
0- 12 -15- 2035 -30 
Ref. p & P 0- 19.25 -33.40 -S0 
No. Amps e p Ref. p & p 
112 0.5 IB1 33 No. Amps E p 
79 1.0 2.40 38 102 0.5 258 30 

3 2.0 349 38 103 1.0 3.38 38 
20 3.0 4.53 45 104 2.0 4.60 45 
21 4.0 5.13 53 105 3.0 5.81 53 
51 5.0 6.41 53 106 4.0 7.60 67 

117 6'0 716 60 107 6.0 12.10 67 
88 8-0 9.87 67 118 8.0 12.98 85 
89 10.0 9.90 73 119 10.0 16.99 SRS 

60 VOLT RANGE 
SECONDARY TAPS 
0.24.30 -40 -48.60 

Ref. P & P 
No. Amps E p 

24 0.5 2.33 38 

26 I.0 3.41 38 
27 2.0 5.08 45 

25 3'0 7'52 60 
23 4 -0 8.75 67 
40 5.0 9.75 73 
20 6.0 1130 85 
21 8.0 15.00 ORS 

22 10.0 17.52 ERS 
89 12.0 19.98 BRS 

AUTO TRANSFORMERS 
Ref VA Auto Taps E p & p 
Na 

3 ( 20 20 1.67 30 
64 75 0.115- 210.240 2.90 38 

4 150 0 -115 -210- 220.240 4.12 45 
66 300 5.82 53 
67 500 8.82 67 
84 1000 13.68 91 
93 1500 18.11 ORS 
95 2000 2420 ORS 
73 3000 3509 ORS 

CASED AUTO TRANSFORMERS 
240V mains lead input and USA 2 pin 
outlets 20VA £3.23 p & p 39p 113W 
500 VA £1045 p & p 80p 67W 
1000 VA £1751 BRS 84W 

HIGH VOLTAGE SCREENED MINIATURES 
Mains Isolating p &p 

238 
200 

Valu E 

PRI 2001220 OR 
232 -6.3 1.84 300 

212 1 A, I A 0 -6, 0 -6 1 84 30 
400/440 i3 100 9 -0 -9 141 13 

SEC 100 ¡120 OR 235 330, 330 0 -9, 0.9 1.56 19 
207 500, 500 0.0 -9, 0 -8.9 1.92 30 

2001240 208 - I A, IA 0 -8.9, 0.8 -9 3.30 38 
p & p 236 200,200 0 -15, 0 -15 1'43 19 

VA Ref. L p 214 300, 300 0.20, 0 -20 I 93 30 

60 243 4'37 63 221 700(DC) 20- 12- 0 -12 -20 2.17 38 

350 247 1041 95 
206 is IA 0- 1520.0 -15 -20 3.46 38 
203 500, 500 0.15 -27, 0 -15 -27 3.00 38 

1000 250 27.06 ORS 204 IA, IA 0 -15- 27.0 -15 -27 3.85 38 
2000 252 4107 SRS 5113 500 12, 15, 20, 24, 30 188 37 

BRIDGE RECTIFIERS 
SOv 2A 

10v 2A 
2ÓÓv IA 
400v 4A 
600v SA 
500v IOA PM7A6 

PLUS 
POWER UNITS 

30p A125 6 -9v at 200mA in moulded 
35p case forming a 2 pin 5A plug 
45p £2.45 P & P 25p. 
60p CC12 -05 Output Switched 
45p 3- 4- 5- 6- 7.5.9 -12V at 500mA 

12.35 L4.08 P & P 30p. 

P & P 15p CARBON FILM RESISTORS 
4-W 10 ohm -I Nohm 

METERS - 90p per 100, inc. P & P. 

AVO 8 Mk 5 E50.80 CAPACITORS 
AVO 72 £19.75 MINIATURE CERAMICS 
U4313+ Et1 '80 22pí- 0 '047mfd 30p per doz. 
U4315+ £13'85 PAPER (Metal cased) 
+(USSR) Inc. Steel Carry Case 0.01- 0'025 -0 05- 0Imfd 
P &P95p. 85p per don. P &P 15p 

MAINS KEYNECTORS PLEASE ADD VAT 
£3.25. P & P 25p. AFTER P. & P. 
MAINS TIMER 
Delay 1 -30 minutes 
(Adjustable) 
E595, P & P 25p. 

ELECTROSIL & 
SEMICONDUCTOR STOCKIST 
SEND STAMP FOR CAT. 

Barrie Electronics Ltd. 
3,THE MINORIES,LONDON EC 3N 18J 

TELEPHONE: 01 -488 3316/8 
NEAREST TUBE STATIONS: ALDGATE & LIVERPOOL ST. 
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"I MADE IT MYSELF" 
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 a man who makes 
things, not just another of the 
millions, who don't understand. And 
you could pave the way to a great 
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 
76 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 CPWIO 
DEPT. CPW 10, READING RG7 4PF 

Also at our London Advisory Office, 4 Fore Street 
Avenue, Moorgate, London, EC2Y 5EJ Tel 01.628 2721 
Yes, I'd like to know more about your course. Please send 
me free details -plus your big, 76-page hook that tells 
about all your courses. 

Name 

Address 

POST CODE 
BIET 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

500 

CARBON SLIDE POTENTIOMETERS 

60mm Single Track including Black Knob 60p (inc. 
V,A.T.), 60mm Twin Track including Black Knob 70p 
(inc. V,A.T.), 60mm Quad Slide Potentiometers - 
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K, 
500K ohms Log, Lin, Antilog. Metal Case. 3.2db 
Matched Track. 15mV Nominal Noise (B.S. 2122). 
Life Exceeds 20,000 cycles. Fixing Holes 2 x M3 on 
80mm Centres. 

Designed, Manufactured and Supplied by:- 

RIVLIN INSTRUMENTS LTD 
DOMAN ROAD, CAMBERLEY, SURREY GU153DJ 

Send cash with order to above address. Postage 
and packing 20p per order. Trade enquiries 
invited. 

PAI00 

f 14.25 
CARR. FREE 

50 W RMS into 
b R with 1P50/2 
or 100w into 160 
with 2XPA50 
Bridged and 
PP50 /3 

ZENTAC 
STUDIO QUALITY 

MODULES 

Noise 70db 
2% T.A.D. 

A 38V D.C. m 
S /C, 0/C, thermal prot. 
20 H2.20R22 B /width. 
Continuously rated. 500mu 
into 1011. 5 easy connections 
plus two for Bridge /Normal 
operation. Complete with 
heat sink and full instructions. 
Ratings t 5db. 

fII.00 
CARR. FREE 

100W EMS 
into 4 0 with 
PP50 /3 or 75W into 
412 with PP50 /2 
2XPA 100 Bridged 
give 150W into 80 
with PP50/4 or 
200W with PP50 /6. 

RP3 

REGULATED 

O 
MODULE giving 

L8.50 
. x 3A at V falling 

':' to 2A at 6V. Current 
LIMIT AND VOLTAGE 

CARR. FREE CONTINUOUSLY VARIABLE. 
S/C and THERMAL PROTECTION. 

Ripple at 3A -1mV. Needs 30V 4A D.C. supply 
PP30 /4. Complete with controls and instructions. 

POWER 
SUPPLIES 

PP50 /2 £9.00 
PP50 /3 £10.50 
PP50/4 £12.00 
PP50 /6 £1600 
PP30 /4 £7.00 

50p Carriage 

ALL 
PRICES 
FULLY INC 

ZENTAC 
265 PENTONVILLE ROAD 
KING'S CROSS, LONDON 
N1 01- 837 2382 

MAIL 
ORDER 
ONLY 
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Silica fibres ... not 
coax 

Concerning an item, `Optical 
Coax' by Ginsberg, (Hotlines, 
August 1975), I would like to cor- 
rect a number of errors and en- 
close some information which 
should clarify the nature of my 
research work which was des- 
cribed in the third paragraph. 
First, coaxial cable will not be re- 
placed by plastic fibres but by 
plastic- coated glass or silica fibres. 
The plastic coating is for protect- 
ing the fragile fibre and ease of 
handling. A typical optical fibre 
has a cladding (outside) diameter 
of about 50 microns and a core 
diameter of approximately 30 to 
40 microns, for a multimode fibre. 
A single mode fibre has a similar 
size cladding but a very small 
core diameter, typically 3 microns. 
The plastic- coated fibre used in 
experiments at UCL, which has 
been kindly provided by STL, has 
an outside diameter of lmm. 

The statement in the third 
paragraph is incorrect. We do not 
`tap' off signals but place signals 
on a guided optical carrier by 
means of clip-on acoustic (piezo- 
electric) transducers, not sensors. 
The prototype transducers were 
mounted in the jaws of clothes 
pegs for ease of attachment to 
the plastic- coated fibre. The 
transducers phase modulate the 
optical carrier by modulating, 
essentially, the refractive index 
of the glass. Each modulator is 
driven at a different sub- carrier 
frequency. It may easily be shown 
that a system of cascaded phase 
modulators forms a linear modu- 
lation system such that each 
channel may be recovered with- 
out crosstalk. Basically, this 
optical fibre communications sys- 
tem is a spatial frequency divi- 
sion multiplex system (FDM). 

Signals from many data sources 
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may be put on the optical carrier 
anywhere along the length of the 
fibre and delivered to one destina- 
tion. It should be noted that this 
optical data highway system is 
rather novel, since all the pro- 
posed optical fibre communication 
systems use intensity modulation 
of a laser or LED whilst this sys- 
tem uses phase modulation. 

I am concerned that a correc- 
tion be published, especially since 
such statements may be given 
further currency in other scien- 
tific journals. --S. A. Kingsley 
B.Sc.(Eng.) (Dept. of Electronic 
and Electrical Eng., University 
College, London). 

Easybuild organ 
During keyboard construction 

of this project, it has been found 
necessary to carry out a further 
test other than those listed in Mr. 
Hughes' articles. I append de- 
tailed notes and trust that you 
will publish them in an early issue 
in order that other constructors 
may have the benefit and advan- 
tage of my experience: 

Following assembly of the key - 
switches and busbars it should be 
noted that at no time during de- 
pression of the keys should con - 
tacts `b' and `c' be connected to 
the earth busbar. 

In my case it was found pos- 
sible for contacts `d' and `a' to 
make connection with contacts 'c' 
and `b', prior to release of the 
earth busbar. This, of course, 
means that the signal busbars 
would be shorted to earth during 
playing. 

By carefully bending the key - 
switch contact wires, this type of 
defect can be eliminated, whilst 
still maintaining an acceptable 
"keying" position. 

Reference is made particularly 
to Part 3 of the instructions, pub- 
lished in the May 1975 issue. - 
Peter R. Smith (Stockport). 

Scientific error? 
I have read with interest the 

letter by R. T. Russell (Septem- 
ber 1975 "Letters "), regarding 
the apparent malfunction of the 
Sinclair Scientific Calculator. 

The malfunction was caused by 
the entry 1,E,1 +1,E -9,9,+ which 
gives 2.0000 01, i.e. 20. 

The cause of this anomaly is 
due to the number being entered 
incorrectly. 

The Sinclair manual states on 

page 10 that for fractional num- 
bers the entry must be made with 
a leading zero, that is, 0,1,E,- 
9,ß,+ 

Using this, the original problem 
is correct, and now looks like the 
following:- 1,E,1, +0,1,E,- 9,8, +, 
which gives 1.0000 01, i.e. 
10+1- ss =10. 

I hope this will clear up any 
problems other readers have had 
in this area. -H. C. Pike (Berks). 

Improve your mind! 
I would like to take this oppor- 

tunity to inform your readers of 
an RAE course to be held on 
Thursday evenings between 6.30 
and 9 p.m., at Birkenhead Tech- 
nical College, Borough Road, 
Wirrall. The lecturer will be Mr. 
L. Roberts G3EGX, 38 Croxteth 
Avenue, Wellasey, Wirral. 

Applications should be made 
early in September or via the 
lecturer. -A. Seed G3FOO (Wir- 
ral). 

GOING BACK - 
continued from page 478 

(2) Move the Fultograph instru- 
ment further away from the 
wireless set. This is likely to 
be required especially when a 
portable set is being used be- 
cause of the possibility of 
interaction with the frame 
aerial. 

(3) It should never be necessary, 
but in extreme cases a certain 
cure can be made by using a 
separate HT battery for the 
Fultograph. This battery may 
then also be used for grid 
bias as well. 

The Fultograph system for 
home use never really managed 
to get off the ground. It was a 
messy business, at the receiving 
end, . making up the solution, 
cutting and soaking the paper, 
etc. Besides, television was being 
earnestly talked about at that 
time and rapid development of 
this medium doomed the Fulto- 
graph. In conclusion, I must thank 
once again all those readers who 
very kindly lent me notes, draw- 
ings and illustrations for this 
article. I have replied to some 
and I will gradually get round 
to answering all the many letters 
I have received on the subject of 
the Fultograph. Thank you all, 
and keep the letters coming in 
as we hope to publish extracts 
from some of them in future 
"Going Back" articles. 
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SHORT WAVE BROADCASTS 
by Derek Bell 

HURRAY for Radio Canada International! They 
very kindly sent me samples of the new 
programme schedules along with a sample 

of the new pennant. RCI also announce a change in 
policy in that the armed services transmissions are 
now separated from those of the Canadian overseas 
services for the purposes of QSL cards. In future 
armed services broadcast reports should go to "the 
department in question" although no address is 
given. I do not know if this will result in a separate 
QSL. 

The first dip into the post bag this month brings 
forth William Maybury of Coatbridge in Bonny Scot- 
land. This seventeen- year -old, using a twenty -foot 
length of copper wire hanging out of the window 
with "an ancient three band valved job" tied to the 
end, pulled in Pekin, much to his evident delight, 
and following this column's advice, QSLed them. 
(Suggest it was Pekin via Tirana, Albania! -Ed.) 

Welcome to another new friend in Dr. H. S. Broad - 
ribb from St. Leonards -on -Sea. The good doctor 
seems to qualify for our "oldest living SW radio" 
stakes since he runs a 1948 Bush EBS4. While having 
some hard words about out -of -band Italian amateurs 
(passed to Eric Dowdeswell!) Dr. Broadribb asks for 
the address of Radio Budapest. This is Brady Sandor 
utca 5/7 1800 Budapest, Hungary. Radio Hanoi have 
been in touch and sent word to the Broadribb QTH 
that their schedule is 0100, 1000, all on 10040 and 
12025, 1300 and 1600 GMT, plus a service on 10040 
and 15120 at 1800, but it seems that the 15120 was 
heard at St. Leonards on 15005! Another example of 
out of band operation. 

Many thanks go to all who helped Dave Evered 
of Cardiff with his Eddystone problems. In a second 
letter Dave says he received several letters of advice 
and assistance and is now able to use the set to 
such good effect that he has pulled in 32 QSL cards 
since April. He also enjoyed the strains of the Radio 
Australia "Pacific Islands Service" on 9770 at 1800. 
One final word from Dave is that he has reported 
four times to Moscow and seven to Cairo without. 
reply. "How long DO they take ?" he cries! Well 
Dave, Moscow was reported in July as taking 
between 37 and 77 days (by the WDXC QSL column) 
while Cairo was credited with 108 days! 
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The calibration station he calls the "Turin Clock ", 
on exactly 5000, has turned up again in a report 
from Harold Emblam who says it was at fair 
strength from 1545 to 1600 frequently during July, 
heard at Mirfield, Yorks, on an Eddystone 730/4. 
Although the Latin American DX is on the way out 
as winter draws on the last gasp may well be worth 
going for. With this in mind Raymond Robinson 
reports that RTV Dominicana, recently featured in 
this column, is now on 9505 in English at 2145 to 
2200. This was heard in Luton on Raymond's VEF 
204. 

The close relative of the 204, the. VEF 206, is in 
use at James Farrar's QTH' in Crook, Co. Durham, 
sprouting a ten -foot vertical aerial. James passes 
on the tip that Radio Austria is following up QSL 
reports with a free booklet listing the times, fre- 
quencies, and wavelengths of broadcasts to Europe. 
The address to write to is : -Austrian Radio Tech- 
nical Dept., P.O. Box 200, A -1043, Vienna, Austria. 
James notes the rarely reported Radio Bangladesh 
on 15620 at 1225 to 1230 in English. 

Steven Witt, residing in London wonders why this 
column does not give more space to logs rather 
than information on preselectors, bandspread or 
suchlike electronic wizardry. Well Steven, many 
readers are newcomers and need the help, plus the 
fact that this year has not so far been exceptional 
for DX. Thus the same stations get reported by 
several readers, and if reproduced would tend to be 
repetitious. The inhabitants of your shack are listed 
as a modified Chapman communications set with the 
PW audio processor, ATU and a 40 -foot inverted -L 
aerial. If I can help readers to achieve this standard 
then the reports that plop on my doormat will be 
more varied. As it is, I am amazed that so much is 
reported with simple equipment. 

Jolyon Jenkins from Knebworth, in Herts, is an 
avid QSL collector and would like to increase his 
score but is uncertain how to go about it. The re- 
quirements for a report are as follows, time of 
broadcast, frequency, date, receiver type, aerial type, 
SINPO rating of signal, and ten minutes worth of 
programme content written out. Do not forget your 
name and address and I always advise people to add 
a polite letter. Many stations need International 
Reply coupons in order to cover return postage but 
more often than not this only applies to the smaller 
stations or those that exist on donations, such as 
religious broadcasters. 

I hear that Radio Finland is to continue its English 
language transmissions. Readers will remember that 
this column recently carried a reader's letter appeal- 
ing for support to save them. It seems that letters 
from the fans of Radio Finland have won the day. 
That seems to be all for this month so I will wish 
you 73s and all the best to you and yours. 
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AMTRON KITS 
UK 302 Radio Control Transmitter 4 channel 

£17.50p 
UK 105/C FM Microtransmitter £8.07p 
UK 325 R/C 'Gxc2' Channel Splitting Unit 1000 ce 

2000Hz £8.34p 
UK 330 'Gxc2' Channel Splitter Unit 1500 cc 2500 

Hz £8.34p 
UK 220 Signal injector £3.53p 
UK 345/A Superhet R/C Receiver £8.81p 
UK 555 R/C 27mHz Field Strength Meter £9.65p 
UK 780 Electronic Metal Detector £11.65p 
UK 875 Capacitive Discharge Electronic Ignition 

Unit Neg. Earth £17.33p 
UK 230 AM /FM Antennea Amplifier £4.16p 
UK 285 DHF /UHF Antennea Amplifier £887p 

* NEW * NEW* NEW* NEW* 
I.C. 

INSERTION TOOL 
Just pick the I.C. up with the tool, 
which brings into line the pins and 
insert direct into the P.C.B. or D.I.L. 
sockets. So simple but a very great 
time saver. 

£I45 
*NEW* NEW *NEW* NEW * 

I.C. 
EXTRACTION TOOL 

45p EACH 

MULLARD BY164 
Bridge Rectifier 

120 Pia.P1l 4 amp. 45p each 

MINIATURE GLASS 
ENCAPSULATED 
REED SWITCHES 

Glass Body 20mm long 

Normally Open Contacts 

5 for £1.00. 50 for £8.50 

100 for £16.00 

ALL PRICES INCLUDE 
V.A.T. 

Please allow 20p to cover P. and P. 

FAIRCHILD I 14 Pin DIL 

723 
var. voltage 

723 Regulator 

DISPLAYS 
Type EP27 

common anode 

4 for £5.00 

65p 

FAIRCHILD 

741 

33p 

8 Pin DIL 

Op -amp 

LM 
380 

NATIONAL 
SEMI- 

CONDUCTOR 
14 Pin DIL 

2 watt 
Audio Amp 

1'.\ £1.20 

LM 
1303 

NATIONAL 
SEMI- 

CONDUCTOR 
14 Pin DIL 

Stereo 
Pre -Amp 

%r £1.65 

MAINS NEON 
INDICATORS 

RED OR AMBER 
Round -Panel Mounting -Press 
Fitting -Tag End Connections 

}" dia. x 1í' long 

4 for £1. 25 for £5 

50 for £9. 100 for £17 

MOTOROLA 
14 Pin DIL MC Coiless 

1310P Decoder 

£230 

FERRANTI 

ZNRadio 
414 Chip 

£1'25 

SMOOTHING 
CAPACITORS 

CAN TYPE 
1250µF 25V. 
Size: 1" x 11" 

1500µF 160V. 
Size 2" x4" 

4700µF 63V. 
Size: 1;" x 4" 

6800µF 40V. 
Size: 11" x 4" 

10,000µF 40V. 
Size: 2" x 3=." 

10,000µF 63V. 
Size: 2" x 41" 

15,000µF 16V. 
Size: 11" x4" 

40p 

£1.50 

£110 

90p 

£110 

2175 

60p 

SIGNETICS 
8 Pin D1L 

Timer 

70p 

MM 
5314 

£4'35 

NATIONAL 
SEMI- 

CONDUCTOR 
24 Pin OIL 
Clock Chip 

SEMICONDUCTORS 
AND INTEGRATED 

CIRCUITS 
(TTL -CMOS) 

We have in stock a ve ry wide range 
of the above. All brand new and full 
spec. Devices at competitive prices. 

WHY NOT PHONE US 
FOR YOUR 
REQUIREMENTS? 

LM 
3900 

NATIONAL 
SEMI- 

CONDUCTOR 
14 pin DIL 
quad amp 

69p 

a- 
2N 1 

3055 

R.C.A. 

70p 
TIP 
3055 

TEXAS 

50p 
LM 

380/8 

NATIONAL 
SEMI- 

CONDUCTOR 
8 pin OIL 

1 watt 
Audio Amp 

£1.05p 

MACK'S 
ELECTRONICS 

283 EDGWARE ROAD 
LONDON W2 1 BB 

TEL. 01 -262 8614 
HOURS OF BUSINESS -9.30 a.m. -6 p.m., MON. TO SAT. 
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LISTEN TO C O AR ® THE WORLD! 

*CR70A 

COMMUNICATION RECEIVER 

P.R.40* 
*MADE 

TO 
ORDER! 

£39.001 (carrer 

-1- VAT £9.75 

The CODAR CR70A is an outstanding general coverage communication 
receiver, ideal for the keen S.W.L. 
It tunes from 540 metres medium through to 10 metres with no gaps. 
Covers shipping, coastguard and distress frequencies, all six amateur 
bands 160 -10 metres, International broadcast, Met. stations etc. etc. 
giving world -wide reception. Exclusive features include Air -spaced 
CODAR-COIL Hi -"Q" Aerial input, illuminated Meter and Slide 
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW /SSB 
signals. Separate output for Tape recorder. 
Ready to plug in to 2001240 volts A.C. it only needs your aerial and a 
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months 
full guarantee. 

* IMPORTANT NOTE 
This fine receiver is not a mass produced item, but each set is hand 
built to your order, individually checked and air tested. Please allow 
for this when ordering -your delivery date will be shown on your 
receipt, sent by return. 
" Special discounts for Educational Authorities and Senior Citizens, 

ILLUSTRATED LEAFLETS FREE ON ".,co F Gift!! Claim c d alm thur oar 
ball -point. pen free with your 
next order!!" 
VALCON WORKS BURRELL BUILDINGS 

WORLD -WIDE MAIL ORDER- EXPORT QUOTES FREE. 

£11"00! freeJ 
+ VAT £2.75 

R.F. PRESELECTOR 

The PR-40 R.F. Preselects, is the solid state version of the world famous 
PR30 which it now supersedes. 
It employs Silicon "N" Channel FET (Field Effect Transistor) front end 
followed by silicon NPN Broad Band R.F. Amp., and will substantially improve 
receiver performance over the range 1.5 to 35 MHz, providing a considerable 
increase in gain up to an overall average of 30dB, With improved image 
rejection and noise ratio. 
Supplied complete with co -ax plug (less standard 9 volt PP6 Battery). 12 
months Guarantee ... - 

MULTIBAND -6* 
SHORT WAVE RECEIVER KIT 

£ I ós56 ! \free ) 
+ VAT £4.14 

All transistor T.I.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres) 
complete coverage -no gaps. Medium waves - Trawlers -Ship / Shore 
Telephone -All Six Amateur Bands 160 -10 metres -International Broadcast 
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils. 
Hi -Gain FET Regen. Det. /AF /AF Module giving full loudspeaker output to 
any external 2/3 ohm speaker. Receives AM /CW /SSB. - 

Separate Electrical Bandspread, Calibrated Main Tuning. 
A Quality CODAR -KIT with 12 months Guarantee. No technical knowledge 
required, simple to build, printed circuit and Pictorial Instruction Manual. 
fully detailed step by step. 
Complete Kit with 4 Coils (less standard PP6 battery). 

REQUEST (STAMP APPRECIATED) 

AR ® NEW ! AVAILABLE SOON !! 
THE MINI- CLIPPER STARTER KIT. ALL SOLID STATE 
SHORT WAVE RECEIVER, ALSO SUPER HI -"Q" A.T.U. 

CHURCHILL INDUSTRIAL ESTATE LANCING SUSSEX 
Tel: LANCING 61901 BN 15 - B'fZ 

PLEASE ADD 
APPROPRIATE LA.T. 

P &P and Ins. Extra 
cce 

PERSONAL CALLERS 
. ARE WELCOME! 

all items subject to manufacturers 
increase and availability 

JOSTY 

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

AMPLIFIERS P &P 95p Ins. £1 
Sansui AU2200 £5096 

AU4400 £7800 
Sinclair 4000 £50.00 
Pioneer SA5300 £4560 

RECORD DECKS P &P 85p Ins. 50p 
Garrard SP25 Mk. IV - £16.80 
Garrard SP25 Mk. IV /G800 £2750 

Plinth & Cover 
BSR MP60 £12.75 
Connoisseur BD1 Kit £1325 

BD2 Chassis /SAU2 £3415 
SAU2 Pick -up Arm £14.25 
SCU1 Cartridge £5.95 

Pioneer PL12D £46.59 
Sansui SR212P £44.80 
SPEAKERS P &P 45p 
EMI 13" x 8 ", 3, 8 ohm plain £2.50 

with co -axial tweeter 
8 ohm only £2.75 

with Tweeter & Crossover 
15 ohm only £4.25 

Type 350 8 ohm, 20 watt £6.25 
13" x 8" Bass unit,15 watt £5.45 
6)" 8 ohm, 10 watt £2.95 
8" 8 ohm, 10 watt £4.50 
8" x 5" C. Mag. 5 watt 3, 8 

or 15 ohm £1.70 
8" x 5" Dualtone 8 ohm, 

10 watt £2.95 
Elac 6h" 8 ohm Dualcone £2.45 

8 8 ohm Dualcone £2.70 
Baker Group 2512 ", 8 or 15 ohm £12.00 
Adastra 10" 10 watt, 8 or 15 ohm £3.75 
WHARFEDALE 

SPEAKER BARGAINS 
P &P 85p Ins. £1 

Denton 1 (pair) £25.35 

Denton 2 (pair) £32.00 
Denton 3 (pair) £34.20 
Linton 3 (pair) £47.60 
Linton 2 (kits) £20.95 
Glendale 3 (kits) £35.95 

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

12 "x8 "x4;' (8x5or7x4 cutout) £375 
14 "x12 "x7=,"(10 ",8x5,8 ", 6)" 

and -31") £5.25 
18 "x11 "x7) "(8 "x3; "or13x8) £6.56 
22" x14 "x7 " (12 " x 3;" or 13 x 8) £7.96 

TWEETERS & CROSSOVERS 
P &P 25p 

Cone Tweeter 8 or 15 ohm, 
10 watt £2.95 

Cone Tweeter 8 ohm, 3 watt £1.55 
Horn Tweeter 8 ohm, 20 watt £6.50 
Dome Tweeter 8 ohm, 30 watt £575 
Crossovers CN23 (3 ohm) CN28 

(8 ohm), CN126 (16 ohm) £1.40 

CARTRIDGES & STYLI! 
P &P 25p Cart. D.D. 

Acos GP91 /2SC or Stylii 
3SC (ster. comp) £1.10 £1.25 
GP93/1 or 95/1 

ster. tryst £1.35 £1.25 
GP94 /1 or 96/1 

ster. ceram. £1.75 £1.25 
GP101 tryst. comp. £0.90 - 
GP104 ster. ceram. £1.95 £1.25 

BSR X5M or H5X 
tryst. comp. £1.95 £1.25 

SXOM or SX6H 
tryst. ster. , £2.10 £1.25 

SC5M ster, ceram. £2.85 £1.25 
Sonotone 

9TAHC or 9TAHC G 
(Diaur) £1.95 £1.25 

3509 ster. ceram. £1.95 £125 
Audio Tecnica AT55 £1.95 - 
Empire 999 REX £3.95 - 
Goldring G850 £3.10 £1.95 

0800 £4.25 £1.95 
G800H £425 £1.95 
G800E £7.25 £3.95 

Shure M44G £4.95 £3.95 
M55E £6.25 £4.95 
M75ED Type 2 £11.75 £8.25 
M75EJ Type 2 £9.75 £6.25 
V15 Type 3 £32.25 - 

MICROPHONES P&P 25p 
CM70 Planet stick metal, switch 

crystal £1.70 
DM160 Dynamic omni -dir. ball 

metal £4.95 
UD13050K 600 ohm, uni -dir, ball 

metal £6.75 
TW209 £5.90 
CONDENSER MIKE 600 ohm, 

uni -dir. £9.50 
Cassette STICK MIKE with R 

Control on /off switch (2.5 & 
3.5 mm) J /Ply) £1.65 

Cassette STICK MIKE with RI 
Control (Philips Type) £2.00 

BATTERY ELIMINATORS 
P &P 25p 

240v input 6, 7.5 or 9 volt output £3.10 
12v d.c. Input (specify output 

6, 7.5 or9d.c.) at300mA £2.45 

ALL MERCHANDISE FULLY GUARANTEED 

MEWMART ELECTRONICS 

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

CASSETTES P &P25p 
Low Mamor- Amp - 

Type noise Philips ex ex 
C45 6Sp 45p 
C60 35p 559 75p 55p 
C90 45p 75p £1.10 75p 
C120 55p £1.10 £1.55 99p 

CASSETTE CASES £0.92 
Cassette Head Cleaner £0.45 
BIB Stereo Test Cassette £2.15 
AMPEX Head Cleaner Demag £1.65 

TAPES P&P 25p 
Stnd. LP DP 
55p 65p £1.00 
65p 86p £1.35 
80p - £1.10 £1.85 

Cases 
20p 
25p 
30p 

BIB ACCESSORIES P &P 25p 
Compact Tape Head Cleaning 

Kit Ref. J £0.55 
Tape Editing Kit Ref. 23 £1.45 
Record Tape Splicer Ref. 20 £1.25 
Cassette Tape, editing Ref. 24 £1.60 
Cassette Salvage Kit Ref. 29 £0.55 
Hi -Fi Stereo Hints & Tipa Book 

Ref. 56 £0.32 
Stylus Balance Ref. 32A £1.30 
Spirit Lever Ref. 46 £0.60 
HI -Fl Stereo Test Cassette £2.60 
Groove -Kieen Record Cleaner £2.00 

PLEASE BRING THIS ADVERTISE- 
MENT TO OBTAIN THE BENEFIT 

OF THESE SPECIAL PRICES 

Manchester 
30 -32 Shudehill. tel 061.832 7710 
Leeds 
4 New Market St tel 0532 42708 
Liverpool 
15 Whitechapel tel 051.236 0738 - 
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MEDIUM WAVE DX 
by CHARLES MOLLOY 

p,AMADAN, 

which starts on the 7th September 
this year is a four-week period during which 
broadcasts from the Middle East should be 

conspicuous on the medium waves. Many outlets 
which would normally sign -off during the evening 
will remain on the air all night giving the medium 
wave DXer the opportunity to log a number of 
rarities. Look for Kuwait on 539kHz and 1345kHz; 
Riyadh, Saudi Arabia on 587kHz; Tabriz, Iran on 
647kHz; Bagdad 760kHz; Thourah, Iraq on 908kHz; 
Izmir, Turkey on 926kHz; Radio Sanaa, Yemen on 
1000kHz; Radio Pakistan, Hyderabad 1010kHz; Dubai 
on 1250kHz and 1480kHz; Oman on 1259kHz; Kabul, 
Afghanistan on 1280kHz; Sharjah on 1575kHz. Broad- 
casts from Algeria can be heard on 251kHz on the 
long waves and on 529kHz, 548kHz, 890kHz, 980kHz; 
from Morocco on 209kHz (long waves) and 593kHz, 
611kHz, 827kHz, 1232kHz; from Libya on 1124kHz 
and 1250kHz and from Tunisia on 629kHz and 
960kHz. 

Roy Patrick (Mackworth, Derby) has been digging 
out some interesting DX on the medium waves be- 
tween the hours of 0200 and 0300 GMT, using a 
Trio 9R59D communications receiver. Trans World 
Radio in Bonaire (Netherland Antilles) was heard 
on 800kHz (this station broadcasts in English); 
Amman in Jordan also on 800kHz; CJON St John's 
in Newfoundland on 930kHz; WINS in New York 
City on 1010kHz and Radio Tupi in Sao Paulo, Brasil 
on 1040kHz. A fine log which covers three continents. 

Fifteen- year -old Stephen Boyle of Auchterarder in 
Perthshire is a newcomer to the medium waves. 
Using a Philips receiver and the metal core of his 
mother's washing line as an aerial (a dangerous 
practice with a mains receiver) he logged Radio 
Sweden on 1178kHz (in English at 2345), Radio 
Montecarlo on 1466kHz and an unidentified broad - 
cast `Paris Calling Africa'. Stephen is hoping to 
obtain an ex WD 01100 communications receiver. 
The CR100 can often be obtained privately for quite 
a modest sum. In spite of its age it is a really out- 
standing performer on the medium waves. Dr H. S. 
Brodribb (St Leonards -on -Sea) reports that he has 
acquired a CR100 which he intends to recalibrate. 
Together with Roger Barker (Wolverhampton), D. 
Sullivan (Chiswick) and James Woodruff (Cannes, 
France) he asks for information about the FET Pre- 
amplifier which is used with the Practical Wireless 
Medium Wave Loop antenna. An article covering the 
amplifier and the loop appeared in the April 1973 
issue of Practical Wireless. Although this issue is 
out of print copies may be obtainable by advertising 
in the CQ column. 

Alfred Johnson (Barnet) has been active on the 
band between the hours of 0200 and 0300 GMT 
during the month of June. His log includes an in- 
teresting group of broadcasters in Newfoundland, 
mainly at the Iow frequency end of the band; VOCM 
in St John's on 590kHz, OBNA. St Anthony on 600kHz, 
CKCM Grand Falls on 620kHz, CBN St John's on 
640kHz, CJCN Grand Falls on 680kHz plus the most 
regular of all North Americans, CJON St John's on 
930kHz. Other North Americans reported are WNBC 
on 660kHz, WABC on 770kHz, WCBS on 880kHz, 
WINS 1010kHz all in New York City, WHDH on 
850kHz and WBZ on 1030kHz, both in Boston and 
the Canadians CBH Halifax Nova Scotia on 860kHz, 
CHER Sydney N.S. on 950kHz and CBA Moncton, 
New Brunswick on 1070kHz. During the month of 
September North American DX starts to come in 
after midnight GMT. 

by Eric Dowdeswell G4AR 
T'S start off this month with a note on a new 

group that has been formed in Edinburgh, the 
Pioneer Radio Club. First meeting is on 9 Sep- 

tember, a Tuesday, and subsequent meetings will 
also be on Tuesdays at the Church Hall, Ravens 
croft Street, Gilmerton, Edinburgh. First guest 
speaker will be George Burt better known on the 
air as GM30XX (with whom I have had the pleasure 
of many a snappy QSO on CW!). So switch off those 
rigs on the 9th and get along to support this new 
project. Further info from my informant, Mr. A. 
Sinclair, 32 Burdiehouse Street, Edinburgh EH17 
8HB, or ring him at (031) 664 6570. 

Ian Fay (Mansfield) reports for the first time on 
his doings from 15 to 80m using a Trio 9R59DS, 
Codar PR40 preselector and an ATU, the last two 
items having `markedly increased results over the 
last few weeks'. Stephen Budd A8713 (Worthing) 
did not leave 20m judging by his log but remained 
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content with several new countries including Sabah 
9M6, Mount Athos SV1GA /A, and EA9ES /EA9 
obviously on holiday in the sunny Spanish Sahara! 

Mike Green A8088 (Northwich) stuck to set -up 
consisting of a QP166 front end feeding a CR100 as 
tunable IF phis PW audio processor plus half wave 
dipoles and covered all bands from 10 to 160m. I 
think we had better shorten the description of his 
gear to the `Green Mkl!' If Peter Walton A9002 ever 
gets on the air he will be in dead trouble with a 
QTH like Llanfairpwllgwyngyll! In Gwynedd, in- 
cidentally, His location in lat and long might be 
easier! I'm glad to see he logged at least one station 
using CW on his Eddystone 358X and 85ft long 
wire. I know it is so easy to copy SSB but give the 
low end of the bands a go now and again, chaps. 

Steve Cottis A8961 (Harrogate) has been very 
busy, completing his Heathkit SW717G, joining the 
RSGB and going on holiday. He comments on the 
number of stations on 80m who seem to forget to 
mention callsigns. I'd like to think that these are 
mainly non -amateur services who share the band 
with the amateurs, Another busy bee is Mark HiII 
A9008 (Birmingham) who, very wisely, has a plan 
of campaign which includes an audio processing 
unit, a ground plane for 2m and a set for 70cm 
based on a Microwave Modules module! Oh, yes, 
he did send a log! It is a very sensible idea to make 
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ON THE 
1 AIR 

out a rough plan of `things- to -do' especially as we 
approach the winter season. Work on aerials should 
be done now while the weather is fine leaving con- 
structional work for later. 

An interesting letter from professional yachtsman 
Bob Salmon (Wembury, Dev(n) who normally uses 
commercial gear on the marine frequencies but is 
now keen on an amateur MM licence. He mentions 
DJ9ZT /MM who has a daily schedule with DKOSS 
and DLOMX at 1400 daily on 14100 SSB- Alan 
Doherty (Portrush) is BRS34968 and very impressed 
with the improved results obtained by using a new 
Codar P'R40 preselector in front of his FR5OB and 
132ft dipole. D. Harley (Chesterfield) at 15 has 
already outgrown his HAC set and looks forward to 
you- know -who at Yuletide! Don't worry too much 
OM about the arms of your dipole wandering from 
the straight lines shown in the textbook! Why not 
use 300 ohm feeder and an ATU and use it on all 
the bands? 

Graham Nicholls G4DLB (Banbury) has not 
deserted the page in spite of getting his full ticket! 
He's full of praise for the excellent conditions he's 
been experiencing on 2m with an OZ causing cross - 
modulation of signals on his receiver! Graham has 
been busy working round Europe with his 15W from 
a Pye Vanguard. On 70cm he has worked a 
string of PAO's and Germans with 6W to a QQV03 -25 
and 15 elements at just 1012ft! Godfrey Manning 
G8JBH (Edgware) has also been having fun on 2m 
with 18W input and a five element yagi in the loft. 

Michael Bennett (Datchet )found HKOAA on San 
Andres on 20m SSB while Andrew Swiffin (Cheadle) 
went about it the hard way copying HKOCOK on 
40m SSB. Our SSTV `king' Paul Barker (Sunderland) 
managed two new countries on that mode, namely 
OZ and VU2. His first pictures on 40m came from 
OE9IM. David Coupe BRS35997 (Thornton Stainton, 
Middlesbrough) has also been extolling the virtues 
of 2m but 'A's `0's and RAE's have been taking 
up all the time! He recommends any readers in the 
Middlesbrough area to pay a visit to the Middles- 
brough PO ARC (G8BAY and G8GPO) any Thursday 
evening at 200 Marton Road, next to the main tele- 
phone exchange. More details from Graham Gaunt 
G8CDP QTHR. Steve Blake A8597 is yet another who 
preferred 2m to the HF bands, in Aylesbury. 

C. Ashby (High Wycombe) dusted off his FET 
receiver and 30ft vertical only to hear a very strange 
callsign, 7SL4BP, on 20m. This military radio club 
is at Falun in Sweden. 

Nothing further yet on our proposed competition 
for readers of this page. Some `administration 
problems' have arisen which need to be sorted out. 

Log extracts 
I. Fay:- 80m VU2GDG ZB2BK 20m FP8DH 

HP9XJS HR6FWA KG4AN KZ5TC 15m CE3EG 
ZP5AR 

M. Green:- 20m CR4DF FY7AN HR6SWAVP2AB 
P. Walton:- 20m TU6DMF 9M8VLC 9V1RD 
M. Hill: -20m A2CBW JW5NM 2m F1ALS F1QV 

(both via Oscar 7) 
G. Nichols: 2m DJ6LN DCOBI OZ1ABF OZ4BE 

SM4AXY 70cm DC8CF DK7LP PAOVV. All stations 
worked. 

A. Doherty:- 80m C31F0 20m KH6AHO KM6EA 
YJ8AN 

M. Bennett:- 80m YS3FU 20m PJ3D0 HKOAA 
FL8CH 

A. Swiffin:- 80m ZS6HVM 8P6CJ 40m FL8OM 
HKOCOK VK2AVA VU2GDG YS1SC 20m VE8MD 
VQ9GP VQ9P ZD7SD 

D. Coupe:- 2m DK1K0 ON5CW OZ5TG PAOSWH 
SM6BHZ 

J. Hinton:- 80m M1BS 20m VK6CT 15mHM4VBK 
PZ5WU ZP5JN 

S. Blake:- 2m DL2VB GD3FLH /P OZ1OF 
PI5OARU SM6AEK 

P. Barker:- SSTV 40m OE9IM 20m DJ2IV F3RT 
HB9IT OD5JW OE9IM OZ3WP VU2AIK 20m SSB 
A6XR JW5NM LA4C (Dx- pedition ?) 

S. Budd:- 20m AP2SA EA5ES /EA9 FB8ZG 
Amsterdam Is. FPDXX HBOAWQ JT1AI JW5DQ 
KII6GKD /KB6 KS6FF PVOAKL Fernando de Noron- 
ha SU1MA SV1GA /A Mt. Athos VK9XI Christmas 
Is. 3B8D0 5T5GS 5W1AR 

All stations are SSB except those in bold which 
are CW. 

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 end of the month to 
Eric Dowdeswell G4AR, Silver Firs, Leatherhead 
Road, Ashtead, Surrey, KT21 2TW. 

TELEVIS 
VIDEOCASSETTE RECORDERS 
A two part examination of the Philips N1500 VCR 
machine. describing its mechanical arrangements 
and control systems and the signai::9oding tech- 
niques used. 

SWITCH -MO POWER SUPPLIES 
Several switch-mlide power Supply circuits used 
in TV sets at present on the market are described, 
and advice is given on servicing. 

BASIC TRANSISTOR LINE 
OUTPUT STAGE OPERATION p F 

Since this circuit is the heart of any TV set, it is 
worth knowing just what goes on in this department. 
The article illustrates exactly what happens during 
the various stages of the scan cycle. , &syaaFá4yy 

SERVICING FEATURES 
Colour chassis used in the Korting 90° series of 
models. A guide to common faults. 

Decca monochrome dual- standard chassis used 
in the DR1 series. 

PLUS ALL THE REGULAR FEATURES 

ON SALE SEPTEMBER 15 
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rOa 

Total Building Costs 

£10.30 
PP Iae. 85p 
(Overseas Seamail 
P A P £8.40) 

NEW 

ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. 

* Signal Tracer. 

* Signal Infector 

* Transistor Tester NPN -PNP. 

* 4 Transistor Push Pull 
Amplifier. 

* 5 Transistor Push Pull 
Amplifier. 

* 7 Transistor Loudspeaker 
Radio MW /LW. 

* 5 Transistor Short Wave 
Radio. 

* Electronic Metronome. 
* Electronic N, Oise Generator. 

* Batterylees Crystal Radio. 
* One Transistor Radio. 
* 2 Transistor Regenerative 

Radio. 
* 3 Transistor Regenerative 

Radio. 
* Audible Continuity Teeter 
* Sensitive Pre -Amplifier. 

Components Include: 24 Resistors 21 Capacitors 10 Transistors 34." Loudspeaker Ear- 
piece 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 6} 
yards of wire 1 Yard of sleeving etc. Parts Price List and Plans 55p free with parts. 

Nine Transistors, 9 Tuneable wavebands ae Roamer Ten. 
Built in ferrite rod aerial for MW /LW. Retractable 
chrome -plated telescopic aerial for VHF and SW. Push 
Pull output using 600 mW transistors. 9 Transistors and 
3 diodes, tuning condenser with V.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON /OFF 
and wavechange controls. Attractive all white case with 
red grille and carrying strap. Size 90" x 7" x 2}" 
approx. Parts Price List and Plane free with parts. 

Total 
Building 
Costs 

£8.70 

POCKET 

FIVE 
NOW WITH 3" LOUD- 
SPEAKER 
3Tunablewavebands.M. W . 

L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive Total Building Costs 

and gold ease. Size 55" 10" a rns 
ferrite rod aerial, attractiveblack a 0 PP 

. 

A 
x 

30" approx. Plans and Parts 38p 
Price List tree with parts. 

(Overseas Seamail P A P £230) 

PPA Ins: 58p 
(Overseas 
Seamall 
P 4 P 63-401 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 
E.V.5. 6 Transistors and 2 diodes. MW /LW. Powered 
by 40 volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 3" loudspeaker. Attractive 
case with red speaker grille. Size 9" x 6e, x 2 }" approx. 
Parts Price List and Plans free with parte. 

ROAMER 
TEN Mk 2 

Sadag £4.25 
Is 

a 
mito (P A P £230) 

E.V.e. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3e loudspeaker, etc., MW /LW coverage. Push Pull out- 
put. Parte Price List and Plans free with parte. 

Total 
Building 4a98 Overseas Seamall 
Costs P a P 82.30) 

E.V.7. Case and looks as above. 7 Translators and 3 
diodes. Six wavebands. MW /LW, Trawler Band, SW1. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 3" Loudspeaker. 
Parte Price List and Easy Build Plans free with parts. 

Building £560 Over ese Seamail 
Costs P A P £2.50) 

WITH VHF INCLUD- 
ING AIRCRAFT 
Now with Tree earpiece 
and switched socket. 
10 Transistors. Latest 4" 
2 watt Ferrite Magnet 
Loudspeaker. 
9 Tunable Wavebands, 
MWl, NW2, 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 Telescopic Aerial, can be angled 
and rotated for peak short wave and VHF listening. Push 
Pull output using 600mW Transistors. Car Aerial and 
Tape Record Sockets. 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 black with silver block- 
ing. Size 9" x 7" x 4 ". Easy to follow instructions and 
diagrams. Parts price list and plans 50p free with parte. 

(Total building costs 4 a pp A Overseas Seaman aj V Ins. 65p PAP£3.50) 

TRANSONA 

FIVE DSPÉ KER 
Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 
Speaker Gd unin 

Tolsi Building Costs Dial. Plana 
rille an 

and 
T 
Partg e 

Z4.00 3P p.& 
Ins. Price List free with parts. 

aV (Overseas Seamail 
P A P £2.30) 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 
7 Tunable Wavebands: MW1, 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and LW. Chrome plated Tele- 
scopic aerial can he angled and rotated for peak short 
wave listening. Push pull output using 600mW transistors. 
Car aerial and Tape record sockets. Selectivity switch. 
8 transistors plus 3 diodes.. Latest 4° 2 watt ferrite magnet 
loudspeaker. Air spaced ganged tuning condenser. Volume/ 
on /off. tuning wave change and tone controls. Attractive 
casein rich chestnut shade with gold blocking. Size 9 x 7 x 
4in. approx. Easy to follow instructions and diagrams. 
Parts price list and plans free with parts. 

Total building costs £8_o 73 PPA Ins. 85p 
(Overseas Seamail pTj 
PAP £3-50) 

TRANS EIGHT 8 TRANSISTORS and 8 DIODES 
6 Tunable Wavebands: MW. LW, SW1 SW2, SW3 and Trawler Band. 
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short 
Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes. Attractive 
case in black with red grille, dial and 
black knobs with polished metal inserts Total building costs 

sh Size 9 x 5} x 2 }i approx. Pu Pull 5.98 output. Battery economiser switch for PP A Ille bOp 
extended battery life. Ample power to 
drive a larger speaker. Parte price list 
and plans free with parts. (Overseas Seamail P A P £2.50) 

ROAMER SIX CASE AND LOOKS AS TRANS -EIGHT 
6 Tunable Wavebands: MW, LW, SW1 SW2 

Trawler band plus an extra Medium waveband for easier tuning of Luxembourg, 
de. Sensisitve ferrite rod aerial and telescopic aerial for Short Waves. Sin. Speaker 
8 stages -6 transistors and 2 diodes. Attractive black case with red grille, dial and 
black knobs with polished metal insert. Total A PP A Ille. Sop 
Size 9 x 6} x 2 }in approx. Plans and budding + (Overseas 
parte price list free with parts. coils Seamail 

P A P 62.50) 

Practical Wireless, October 1975 

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 }° 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. 
Parte price list and plane free with parts. 

Total building PP A Ille. 50p 
coils £6'87 (Overseas Seamail 

P A P £3.40) 

"ALL PRICES NOW INCLUSIVE VAT" 

RADIO EXCHANGE LTD 
* Callers side entrance "Lavelle" shop. 
* Open 10-1, 2.30 -4.30, Mon.-Fri. 9-12 Sat. 

To RADIO EXCHANGE CO., dia HIGH STREET, BEDFORD, MHO ISA 

Tel. : 0234 62867. Reg. No. 788372. 

I enclose £ for 

Name 

Address 
(Dept. PW.10) i 1 1 1 1 1 1 1 
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Haveyou seen 

this years most important 
component catalogue yet? 

Don't buy another electronic component until you've.consutted the 
Henry's 1975 issue! Ifs packed with, more items than ever before - 
over 5000 in all, making the Henry's range of electronic components 
the largest in the UK for the home constructor. 
There are literally dozens of new lines and new ranges to get excited 
about! And many components are selling at reduced prices. Get your 
copy soon, and start reading these 200 pages of vital statistics about 
electronic components. If you don't, you'll miss out on a lot of kits, 
projects and test gear, apart from all the other products. 

ONLY 50 Complete with FREE to Educational 
P FREE 50p Establishments when ordered 

+20p p & p Discount Veucher! -on official headed notepaper. 

Get your copy NOW - send remittance of 70p (cheque or P.D.). 

ELECTRONIC FOOTBALL 
& TENNIS 

WITH THE FABULOUS 
VIDEO SPORT 
ON YOUR OWN TV 
Play three exciting elec- 
tronic ball games. 
FOOTBALL, TENNIS, 
HOLE IN THE WALL 
on your own TV! Just 
plug Video Sport into 
the aerial socket of your 
TV and away you go. 
Completely safe for you, 
your children and your TV. -M' ns operated 

OUR INCREDIBLE PRICE£29.5OVAT 

DEMONSTRATIONS NOW IN 
ALL CENTRES! 

Build the Texan & FM Tuner 
TEXAN 20 +20 W STEREO AMP 

Features glass fibre PC 
board, Gardners low field 

transformer 6 -IC's 
10- transistors plus 

diodes etc. De- 
signed by Texas 

In stru manta en- 
glneers for Henry's 

and P.W. 1972. Overall 
size 151°x25px6s' mains 

operated. Free teak sleeve with every kit. 
£2995 (CARRIAGE 50P). 
(also built and tested £39.95) 

HENELEC STEREO FM TUNER 
Features capacity diode tuning, lead and 
tuning meter indicators, mains operated. 
High performance and sensitivity. Overall 
size i n teak sleeves 8" x2á" x eE'. Complete 
kit with teak sleeve, 
£26.25 (Carriage 50p). 
(also built and tested £31.20). 

CONSTRUCTO 
BAND OF 

ORS!! 
SPECIAL OFFER 
GARRARD CT4 STEREO CASSETTE 

TRANSPORT MECHANISM 
Features 

Stereo Heads 
Built In Motor Stabliser 
Auto Stop +Elect 
Pause Control 
12V DC Operation 

Robust, precision engin- 
eered mechanism based 
on the "STARR" patented design, ideal 
for use in Car stereo cassette players, 
HI -Ft stereo cassette recorders, industrial 
and many other applications. Suitable for 
the 'PW' Ascot Stereo Cassette Deck. 
£13.50 inc. VAT p8tp3SP 

AM /FM MODULES LP1179 LPI17I 
Combined AM /FM tuner modules, 
together with a small number of R.C.'s 
Ferrite aerials, make up a sensitive 
FM /MW /LW tuner. 
6v.. Supply, supplied with 
data and circuit sheets. 
LP117I COMBINED IF 
STRIP £4.60 
LP1179. FM FRONT 
END AND AM GANG £4.60. 
£8.62 THE PAIR. 
Suitable Ferrite aerial 87p. 

UHF TV TUNERS 
625 line receiver UHF transistorised 
tuners UK operation. 
Brand new. (Post /packing 25p each). 
TYPE A var. tun, slow motion drive 
£3.50. 
TYPE C variable tuning £290. 
TYPE B 4 -button push button (adi.) 
£460. 
TYPE D 6-button UHF /VHF tuner £5.20. 

ALL HENRY'S PRICES 
INCLUSIVE OF VAT 

MIDLANDS: H ArRys New Electronics Store Open. 
94/96 Upper Parliament Street, 
Nottingham. Tel: (0602) 40403 

FREE: 
SEND NOW FOR OUR FREE LIST 
NO. 36 FOR OUR COMPLETE RANGE 
O OVER 
DEVIICES AT0 NEW FLOW PRICES. 

Electron,- Centres 
.405-406EIect,encCorr,ponenis&Equpn+eni0140283811Mfrand 

354 PA Disco lighting t,n,g H h Poser Sound 01-402 5S54 / r e Opr., 303 Sp zLoffers d ba g store 
All 1td303 Edgware Road .London W2FBW - 

9 bp - 
Prwes correct at zwne of preparabo, $uD,ecirochange thourno,ce E bOE 

B. BAMBER ELECTRONICS 
5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10E 

Telephone: ELY (0353) 860185 (2 Enes) Tuesday- Saturday 

ALL BELOW -ADD 25% VAT 
TV plugs. metal type, 6 for 50p. 
TV sockets. metal type. 5 for 50p. 
TV line connectors (back -to -back socket). 

5 for 50p. 
Mixed electrolytìcs. large bag. Et. 
0G200 transistors. 6 for 50p. 
BSY95A transistors, 6 for 50p. 
PNP audio type TO5 transistors, 12 for 25p. 
IF cans fin square, suitable for rewind, 

6 for 30p. 
DIN SPEAKER SOCKETS (2 -p' ) 4 for sop. 
HIGH QUALITY SPEA E S, 8} x 6w 

elliptical. only 2in deep. inverse magnet. 
4 ohms, rated up to 10W, £1.50 each. or 
2 for £2. 75 (qty. discount available). 

ALL BELOW -ADD 8% VAT 
Black plastic knobs. fin die.. fin spindle, 

4 for 50p. 
Ring magnets, 7mm outside dia.. 20 for 

50p. 
Large box of P.C. Boards containing 

transistors, I.C.'s trimpots. resistors, 
capacitors, etc- (not unknown com- 
puter rubbish), £3 per box. 

t }in polythene chassis ounting fuse - 
holders, 6 for 30p. 

LES Lamps, 24V 1.2W. 10 for 90p. 
3 Switch Push Button Units (3 x 2 pole. 

2 way). min. push -push switches. fin 
dia. buttons, mounted on one unit. 40p. 

Perspex coil formers, 1}ìn x /in dia.. 5 for 
25p. 

Turret tags, ,' in dia., 25p pack. 
Rotary switches, min. 4 pole 2 -way, 2 for 

50p. 
Telephone type ererpiece insert, 
Reeds (for reetl relays) single -pole make, 

35p. 
M"5 Ilfaord 

r 
tubular ceramic trimmers. 1 -18u F. 

6 for Op (as featured in Pad. Comm_ 
Jan. p. 251 - 

I.C. s, some coded. 14DIL type, untested, 
Minixed, 20 for 25p. 
ature slider switches. 2 pole, 2 -way, 

5 for 50p. 

ALL BELOW -ADD 8% VAT 
VARIABLE STABILISED PSU, solid -state 

240V a.c. input. output 0-24V d.c. at 
500mA, +32V d.c. at approx. 50mA. 
Voltage controlled by external 5kEi pot. 
Size 74- x x 2 }in (less 5kO pot), £5 
each. 

THREE -TURN WIRE -WOUND POTS, Skrl. 
for above, 75p each. 

MAINS TRANSFORMERS 
All 240V input, voltages quoted approx. 

RMS. (Please quote type no. only when 
ordering.) 

TYPE 10/2, 10-0-10V at 2A. Al -50 each. 
TYPE 18/2, 18V at 2A, £1.65 each. 
TYPE 28/4, 28V at 4A + 125V at 500mA, £4. 
TYPE 63/1, 6-3V at 1A, 85p each or 2 for 

1E £.50. 
TYP 129, 400V at 20mÁ + 200V at tOmA + 

6-3V at 500mÁ, £125. 
TYPE ]2]03. 400V at 10mÁ + 200V at 5mÁ + 

e-3V at 400mÁ, £1.25. 
TYPE 70462. 250-0-255V at 80mÁ + 6-3V at 

2A. £1 75. 
RADIOSPARES 500W AUTO TRANS- 

FORMERS, 100-110-130-200-220-240- 
250V tapped input and output. step -up 
or step -down facility. ex -new equip. £6. 

CURLY LEADS, 4 c re telephone type. 
2 for 20p. 

TRANSISTOR HEATSINKS, to take 2 e 
TOte transistors. screw in clamps. block 
size 1 x } x No, with holes for mount- 
ing, 3 

LARGE DIE 
50p. 

CAST BOXES (brand new 
ITT) 10 9.61 x 2yin, £2 each. 

25-way ISEP PLUGS AND SOCKETS, 40p 
set (1 plug + 1 skt.). 

Rotary switches 9 -way 4 -pole (separate 
wafers. plastic) ;in spindle, 40p each - 

Heetsinks ( Approx. 3in x 4in 2in high). 
12 fins (drilled for 1 x TO3 transistor) 
brand new. 45p each. 

PC board withdrawal handles, mixed cols., 
8 for 50p. 

Solder, 20SWG. 60/40 alloy. approx. 9yds, 

TOT transistor insulator sets, 10 for 50p. 

TERMS OF BUSINESS: CASH WITH ORDER (minimum order VI) POST FREE (UK ONLY), 
PLEASE ADD VAT AS SHOWN 

Export enquiries welcome. Callers welcome. Tues. to Sat. 
Please enclose S.A.E. with ALL enquiries. 
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Train for 
television 

Course commences January 5th 1976 

This is your opportunity to train as a television 
and radio engineer on our full -time Two -Year 
College Diploma Course specially designed to cover 
the examinations of the City and Guilds Radio, 
Television and Electronics Technicians' Certificate. 
Full theoretical and practical instruction on all types 
of modern receivers- including the latest colour sets. 

Minimum entrance requirements are Senior 
Cambridge or 'O' Level, or equivalent in Mathematics 
and English. 

I Please send free prospectus to: 

I Name 

IAddress 

I 
i 

THE PEMBRIDGE COLLEGE OF ELECTRONICS 

LDePt. 
PW1) 34a Hereford Rd., London W2 5AJ 
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Display Test i 

VisI 

HFI 

HEI 

} 

Number 54 MOTOROLA MC14440 CMOS CLOCK 

ACMOS watch /clock integrated circuit which is 
capable of directly driving a four digit, seven 
segment liquid crystal display has recently 

been introduced by Motorola. Designated the 
MC14440, the new device comes in a 40-pin package 
and has a really low current consumption: 41.,A when 
operating and only 0-1,,,A in the quiescent state. 

The MC14440 is compatible with the recently an- 
nounced Motorola liquid crystal displays type 
MLC500 or MLC400. To build a complete clock or 
watch with the new IC requires the LCD display, 
three switches, an MTQ32A 32.768kHz crystal, three 
diodes, five resistors, three capacitors and a 1.58V 
battery. The complete circuit is shown in Fig. 1. 

CIRCUIT OPERATION 
Under normal conditions, the LCD display will 

show the time in hours and minutes, the colon in 
between the hours and minutes digits flashing on 
and off twice per second. When the seconds /date 
demand switch (S3) is closed, seconds are displayed 
on the two right hand digits, the colon stays on and 
the other two digits are blanked. When S3 is re- 
turned to its normal position, the date will be dis- 
played on the two central digits of the display for a 
couple of seconds, the outer digits and the colon 
being blanked. 

SETTING THE TIME 
When the hours display is indicating 12 the 

minute /date set switch (Si) acts as a minute set 
switch, the digits advancing at 1Hz. With the hours 
indicating anything other than 12 S1 acts as a date 
set switch, the digits again advancing at 1Hz. A 
separate switch (S2) is used for setting the hours 
to the required figures. 

During the setting of the minutes digits, the 
second digits are set to zero and S1 acts as a clock 
start control, enabling the clock to be started with 
reference to a precision time standard. 

An optional display test switch can be incorporated 
if required. 

POWER SUPPLIES 
The frequency of the on -chip oscillator is con- 

trolled by the 32.768kHz crystal, the exact fre- 

Practical Wireless, October 1975 

quency being set by the 6-35pF trimmer. Outputs 
from the oscillator (HF and HF) are provided which 
can be used to drive a simple diode /capacitor voltage 
tripler which produces an output of 3.8V, sufficient 
to drive the IC and the LCD display. 

AVAILABILITY 
At the time of writing, the MC14440 is not stocked 

by the Motorola distributors but the devices are 
expected to enter the country soon. Prices are 
£8.08 for the plastic package. For ordering details 
contact any of the Motorola distributors. 

LIQUID CRYSTAL DISPLAY (FIELD EFFECT) TYPS MI C50O,501 o ̂ 400, a, e ra 
o Co 

test v. 
Disp 

Com 

58V 

100k 

.. 

own 

Vss ( Com ) 

lVOD 

Min /Date set 

l Hrs. set 

Sec /Date /Dem 

MC14440 

Osc,,, Oscot 

*All diodes can be M81101 

IMJN138I 
6.35p 

MTQ32A 
32.768 kHz 

22M 

75k 
±205 

22p 

50n 

Fig, 1; Complete circuit using the MC14440 in a watch, with the new 
liquid crystal display type MLC500, 501 or 400. 
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FANE 'SPECIALIST' RANGE LOUDSPEAKERS 

Must. 
12" 

'DISCO 60' 

`POP' RANGE 
FAST SELLING and 
RELIABLE UNITS 
POP 15 12" 15w 17.70 
POP 33 12" 33w L10.99 
POP 50T 12" 50w £14.95 
POP 55 12" 60w E19.99 
POP 60 is" 60w 122.95 
POP 70 15" 70w L24.50 
POP 10018" I oow 138.95 
Available in impedances 
of either BU or 1552 

Please send S.A.E. for leaflets 
on any of above ranges 

OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL 
Features include ROBUST CAST ALUMINIUM CHASSIS and 2" EXTRA HIGH POWER VOICE COILS 
All models available in impedances of 8 ohm or 15 ohm. Guarantee: 2 years. Recommended Prices inc. VAT 
12" `DISCO 60' 60 watts R.M.S. 12" `PA 60' 60 watts R.M.S. 

Linen Cone Surround. Fitted extra Rec. Retail Price 
large Tweeter Cone. Frequency £2475 Range 50- 15,000 Hz 

12" `GUITAR 601' 60 watts R.M.S. 
Plastifie,, Cone Surround. Alumin- 
ium Centre Dome. Frequency 
Range 50 -9,000 Hz. 
DESIGNED FOR LEAD GUITAR 

Rec. Retail Price 

£23.50 
12" `GUITAR 60B' 60 watts R. M.S. 
Linen Cone Surround. Frequency 

7 Range 45 -9,000 Hz. Rec. Retail Price £2 
FOR USE IN MULTIPLES FOR BASS GUITAR 

MODEL D40 50 WATT DISCO KIT 
UNIT, HP of 12" 

POWER 
Gauss BASS 

£21.50 UNIT, HPXI HIGH POWER Cross -over 
and PH50 TWEETER. All purpose. Full 
range. Imp. 8-15 ohms. 

Plastiflex Cone Surround. Fitted £2350 Tweeter Cone. Frequency Range 
50- 15,000 Hz. Rec. Retail Price 

FOR GENERAL PURPOSE PUBLIC ADDRESS 

IS" `BASS 70' 70 watts 
P. 

M.S. 
Linen Cone Surround. Frequency R c. Retail 
Range 40 -7,000 Hz. Can be used £33 e / 

used 
singly but ideally TWO UNITS IN 
A SINGLE CABINET. 

RECOMMENDED FOR ALL BASS INSTRUMENTS 

HIGH FREQUENCY 

HORN UNITS 
MODEL 910 Mk 1( 
Rating 50 
watts with 
recommended 
filter. Rec. Price 

AND for those who can afford the 
very best there is our range of 

`CRESCENDO' 
MODELS 
12" UNIfrTS 

om 
(46.95 
Rec. Retail 

15" UNITS 
from £60.95 

Rec. Retail 
- 
® Prices shown correct at 19 Aug, 1975 

Distributors (Wholesale & Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLET, LEEDS. 
Manufacturers enquiries to: FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS. 

£16.95 
MODEL 912 Rec. Price 
with even higher .ßf1 9,50 sensitivity eTi 

MODEL 920 Mk II las illust) Rec. Price 
significantly increased 
sensitivity. Rating with 
recommended filter 100 watts 
HPXI HIGH POWER CROSS -OVER UNIT 
Suitable for above Horn Units Rec. Price E2.50 

24750 

YOUR CAREER in 
RADIO & 

ELECTRONICS P 
Big opportunities and big money await the qualified man 
in every field of Electronics today--both in the U.K. and 
throughout the world. We offer the finest home study 
training for all subjects in radio, television, etc., especially 
for the CITY & GUILDS EXAMS (Technicians' Certifi- 
cates); the Grad. Brit. LE.R. Exam.; the RADIO 
AMATEUR'S LICENCE; P.M.G. Certificates; the 
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- 
vision; Transistors; Radar; Computers; Servo -mech- 
anisms; 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. 

To: British National Radio & Electronics School, Dept W.C. 105 
P.O. Box 156, Jersey, C.l. 
Please send FREE BROCHURE to 

NAME Block 

ADDRESS Caps. 

Please 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 

510 

..., 

4 }in x 3/in METER. 

50µA or 1001A,13.85. P. & P. 

30µA, 

13p, 

42 x 42mm METERS ImA, 
10mA, 100mA, 500mA, 12.76, 
1 I p P. &P. 
60 x 45mm METERS 50µA, 
100µA, 500µA and ImA VU 
METER E2.92, I Ip P. & P. 

EDGEWISE METERS, 90mm x 
34mm, I mA ß 4Q J 3p P. & P. 

TAPE 

RECORDER r1 

LEVEL .y,.i:, 

METER ' 

500µA, 80p 

P. & P. IOp. 

MULTI - 
METER 

ModelITI -2 

20,000 ohm/ ' 
volt, E690. 

PAP. 16 0. t ` ü 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 

quency response 50- 

15,000c /s. Impedance 

Dual 50K and 600 ohms, 

E7.40. P. & P. 13p. 

t ifs R "t ì 
'.-4' .fit 

3 WATT STEREO AMPLIFIER 

1kW PER CHANNEL 

E4.30. P. & P. 121p. 

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

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BL2 IBA 
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Pteemh 
STABILIZED PRICE POLICY 

QUALITY COMPONENTS, KEEN 
PRICES AND DEPENDABLE SERVICE 

112 page catalogue attractive discounts free postage & packing (U.K.) 

A 100 OF THE BEST 
out of our latest catalogue 
2N1307 
2N2646 

47p 
5lp 

AF200U 
AF239 

40p 
60p 

BD135 
BD136 

37p 
39p 

2N3053 
2N3054 

30p 
60p 

B1906 
BA138 

36p 
31p 

BDY20 
BF194 

83p 
1ßp 

2N3055 70p BB103 24p BFR39 23p 
2N3702 
2N3703 

lip BB104 
88105 

48p 
34p 

BFR79 
BFX29 

23p 
33p 

2N3704 
2143705 

11p 
10 

BB-107 
BC107B 

18p 
18p 

BFX84 
BFY51 

27p 
23p 

2N3794 
2N3619 

18p 
Zip 

BC108B 
BC108C 

15p 
15p 

BRY39 
BY164 

Sep 
51p 

2N4062 
2N4443 

11p 
93p 

BC709B 
BC109C 

18p 
18p 

C10681 
C106D1 

42p 
47p 

2N5052 
2N5163 

42p 
20p 

BC147A 
BC1478 

12 
13p 

C1406 
MJ491 £1` 20 

2N5459 
40361 

p 
48p 

BC148B 
BC149C 

129 
14p 

MJ491 
MJ2955 

£t35 
Sop 

40362 
40602 

Up 
46p 

BC158B 
BC159A 

isp 
15p 

MJE371 
MJE521 

S9p 

40636 
40669 

£1.36 
£110 

BC1676 
BC468B 

13p 
12 

MJE2955 
MJE3055 

£1612 
68p 

AC128 
AC151 R 

17p 
36p 

BC169B 
BC169C 

12p 
13p 

OA91 
SD4 

Op 
8p 

AC153 
AC153K 

27p 
37p 

BC179B 
BC182L 

28p 
12p 

TIP31A 
TIP32A 

70p 
80p 

AC176 
AC176K 

24p 
38p 

BC184L 
BC212L 12p 

11p TI P41 A 80p 
AC187K S1p BC214L 14p TIP42A £1.00 
AC188K 
AD133 

29p 
£1.92 

BC257A 
BC2598 

14p 
14p 

W02 
ZTX300 

30p 
14p 

AD136 
AD149 

£1.11 
52p 

BCY58 
1913130 

Sop 
70p 

ZTX304 23p 
AD161 42p BD131 4ßp ZTX500 14p 
AD162 40p BD132 52p ZTX504 Up 

ELECTROLYTIC CAPACITORS 
Axial Lead 
qF 
0.47 

3V - 6.3V 10V 16V 25V 40V 63V - lip 
100V 
Sp 

1.0 
2.2 - lip - - - - 11p - Op 

Sp 
9P 

4.7 
10 

- - - 
11 

lip - - 
Sp 

Sp 
Op 

Op 
Sp 

8p 
Sp 

22 
47 

- 
8p 

- - 8p 
9p 

- 
8p 

9p 
Op 

Op 
ip 

Op 
14p 

10p 
13p 

100 
220 

9p 
8p 

Sp 
8p 

8p 
9p 

8p 
10p 

9p 
lop 

lop lip 
f2p 
17p 

lop 
28p 

470 
1,000 

9p 
tip 

lop 
13p 

10p 
13p 

lip 
17p 

13p 
20p 

17p 
25p 

24p 
41p 

45p - 
2,200 15p - - 26p 37p 41p - - 
4,700 
10,000 

- 
42p 

- 
46p 

39p 44p 580 - - - 
RESISTORS 

all in the E.V. 
CATALOGUE 7 

(issue 3) 
112 pages of up -dated information and prices. 
More valuable than ever now that our price 
stabilizing has been introduced. Includes a25p 
refund voucher for spending on orders for £5 
or more list value. So before you even look at a 
screwdriver, make sure you have your E.V. 
Catalogue No. 7 issue 3 to hand. Price, post 
paid 30p 

PRICE STABILIZATION 
Instead of changing prices from day to day 
with all the difficulties that brings, EV prices 
are held for 3 monthly periods and then re- 
viewed to see if changes are necessary for 
the next 3 months following. So far, to date, 
we have made no changes since Jan 1st this 
year. 

DISCOUNTS 
apply on all items except the few 
where prices are shown NETT. 5% 
on orders from £5 to £14.99; 10% on 
orders value £15 or more. 

FREE POSTAGE & PACKING 
in U.K. for pre -paid mail orders over 
£2 (except Baxandall cabinets). 
If under, there is an additional 
handling charge of 10p. 

QUALITY GUARANTEE 
All goods are sold on the under- 
standing that they conform to 
makers specifications. No rejects, 
seconds or sub -standard merchan- 
dise. 

VAT 
-add 25% to total value of order 
except for items marked which 
carry only 8% VAT. Every effort is 
made to ensure correctness of infor- 
mation at time of preparing and 
putting this advertisement to press. 

Code Watts Ohms 1 to 9 10 to 99 100 up 

C 1/3 4.7 -470K 1.3 
tsI lnote0.9 

nett 
C 1/2 4.7 -10M 1.3 1.1 0.9 nett 
C 
C 

3/4 
1 

4.7 -10M 
4.7 -10M 

1.5 
3.2 

1.2 0.97 nett 
2.5 1.92 nett 

MO 
WW 

1/2 
1 

10 -1M 
0.22 -0.4752 

4 
16 

3.3 2.3 nett 
14 11 nett 

WW 
WW 

1 

3 
0-56-3-90 
1 -10K 

12 
9 

10 8 nett 
8 6nett 

WW 7 1 -10K 11 10 8 nett 
Codes: 
C= carbon film, high stability, low noise. 
MO= metal oxide. Electrosil TR5 ultra low noise. 
WW =wire wound, Plessey. 
Values: All E12 except C #W, C gW and MO kW. 
EIS: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82,and their 

decades. 
E24: as E12 plus 11,13,16, 20, 24, 30, 36, 43, 51, 62, 75, 91 

and their decades. 
Tolerances: 
5 % except WW10 %±0.050 below 100 and OW MO 
2% 
Prices are in pence each for quantities of the 
same ohmic value and power rating. NOT mixed 
values. (Ignore fractions of one penny on total 
value of resistor order.) Prices for 100 up in units of 
100 only. 

WAVECHANGE SWITCHES 
1 pole 12 way; 2 pole 6 way; 3 pole 4 way; 
4 pole 3 way each 33p 
TAG STRIP 28 way lip 

NUTS, SCREWS, etc. 
in lots of 100 each 
4BA NUTS 34p: 6ßA NUTS 28p 
}" 4BA Screws 30p }" 6BA Screws 24p 
Threaded pillars 6BA, 4" hexagonal £1.40 
Plain spacers #" round £132 
Other sizes available 

CAPACITORS 
DALY ELECTROLYTIC in cans, plastic sleeved 
1000mF /25V 34p 2200/100 £1.91 
5000/100 £3 -56 1000 /50 50p 
5000/25V 75p 2000/50 70p 
2000/25 45p 5000/50 £1.44 
1000/100 £1.00 
POLYESTER TYPE C.280. Radial leads for P.C.B. 
mounting. Working voltage 250V d.c. 
0.01, 0.015, 0.022, 0.033, 0-047 ea. 3p 
0.068, 0.1, 0.15 ea. 4p 
0.22 Sp; 0.33 7p; 0.47 8p; 0.6811p; 1.014p; 1.5 21p; 
2.2 24p 
SILVERED MICA. Working voltage 500V d.c. Tolerance 
1% or 0-5pF 
Values In PFs -2.2 to 250 in 26, stages ea. Sp 
270 -820 In 9 stages, ea. 7p 
1000, 1500, 1800 9p; 2200 10p; 2703. 3600, 4700, 500016p; 
6800, 8200, 10,000 25p 
TANTALUM BEAD 
0.1, 0-22, 0-47. 1 -0 mF /35V, 1.5/20V ea. 16p 
2.2/16V, 2.2/35V, 4.7/16V, 10 /0.3V ea. 16P 
4.7/35V, 10 /16V, 22/5.3V ea. 21p 
10/25V, 22/16V, 47/6-3V. 100/3V, 8.8/25V, 15/25V ea. 23P 
POLYCARBONATE 
Type 8.32540 Values ln µF: 
00047; 0.0068; 0.01; 0.015; 0.022 ea. 4p 
0.018; 0027; 0.033; 0-039; 0-047; 0.068; 0.1; ea. 5p 
0'056; 0'082; 0'12; 015 ea. 6p 
0.18; 0.22 7p; 0.27, 0.33 9p; 0.39, 0.47 lip; 0.56, 0.68 

CERAMIC PLATE 
16p 

Working voltage 50V. d.c. 
In 26 values from 22pí to 6800pF, ea. 2p 

POTENTIOMETERS 
ROTARY, CARBON TRACK. 
Double wipers for good contact and long working life 
P.20 SINGLE linear 100 ohms to 4.7 meg ohms.eact114p 
P.20 SINGLE log.4.7 Kohms to 2.2 megohms, each 14p 
JP.20 DUAL GANG lin. 4 -7 Kohms to 2-2 megohms, 

each Up 
J.P20 DUAL GANG log. 4.7 Kohms to 2.2 megohms, 

each Up 
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K, 1 

megohm only, each 48p 
JP.20 DUAL GANG antilog 10K only Up 
2A DP mains switch for any of above 14p extra. 
Decades o f 10, 22 and 47 only available in ranges above. 
Skeleton Carbon Presets, Type PR, horizontal or 
vertical 6p each. 
SLIDER 
Linear or log mono 4.7K to 1 meg. in all popular 

values each 30p 
STEREO, matched tracks, lin. or log in all popular 

values from 4.7K to 1 meg. 60p 
Escutcheon plates, mono, black or grey, each fop 
Control knobs. bik /wht /red /yei /grn/biue /dk.grey /It. 
grey, each 7p 

MINITRON DIGITAL INDICATORS 
3015F Seven segment filament compatible with 
standard logic modules. 0 -9 and decimal point: 
9mm characters in 16 lead DIL £1.20 
Suitable BCD decoder driver 7447 AI -15 
3015G showing t or -A 1 A dec. pt. £1.20 

LEDS (Light Emitting Diodes) 25p 
Photo Cells, cadmium sulphide each 40p 

ANTEX Soldering Irons 
C240 £2.25 Spare bits 32p 
CCN240 £2.65 Spare bits 42p 

ELECTRO ALOE LTD 
All postal communications, mail orders 
etc. to Head Office at Egham address, 
Dept. PW 7 S.A.E. with enquiries re- 
quiring answers. 

28,ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB 
Telephone Egham 3603 Telex 264475 Shop hours 9 -5.30 daily: Sat. 9 -1 p.m. 

NORTHERN BRANCH: 680, Surnage Lane, Burnage, Manchester M19 iNA 
Telephone (061) 432 4945 Shop hours 9 -5.30 daily: Sat. 9 -1 p.m. 

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O. 
Box 27, Swarthmore PA 19081. 
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BENTLEYACOUSTIC 

CORPORATION 
la GLOUCESTER ROAD, 
All prices inclusive of V.A 

LT D. 
LITTLEHAMPTON, SUSSEX 

T. at 25°10 Telephone 6743 

ECH42185 
ECH81 40 

ECH84 50 
ECL80 50 
ECL82 45 
20L83 -82 
ECL84 70 
ECL86 -70 
E0186 -47 
EF22 1.25 
EF40 18 
EF41 82 
EF42 -90 
EF73 178 
EF80 80 
EF83 1.45 
EF85 40 
3E86 50 
EF89 85 
EF91 -50 
EF92 60 
En', -94 
EF98 95 
EF183 -40 
EF184 -40 
EF804 1-75 
EH" -6S 
EL32 80 
EL34 1-00 
EL35 3-00 
EL37 3110 
EL41 -60 
EL81 -70 
EL83 -70 
EL84 -88 
ELM 430 
EL360 1-80 
E1506 1-20 
35180 -53 
EM81 -76 
EM83 -64 
EM84 47 
E1185 1-20 
EM87 110 
EMMS03 

250 
EY51 -50 
EY81 -50 EY83 70 

EY87/6 40 
EY88 60 

EZ40 , 
EZ41 55 
EZ80 .35 
EZ81 35 
GY501 S2 
G232 -59 
G333 148 
GZ34 80 
GZ37 1-20 
HABC80 

-80 
HL23DD 

-80 
HL41DD 

1-00 
HL42DD 

1.00 
HN309 1-76 
HVR2 1-17 
HVR2A 

117 
KT41 1.17 
KT66 293 
KT81 2-10 
KTW61178 
KTW621.78 
KTW63117 
MHLD6 

1-00 
P61 -80 
PABC80 -45 
PC86 -70 
PC88 -70 
PC95 -70 
PC97 55 
PC900 -47 
P0084 -25 
PCC85 -50 
PCC88 -65 pm, .60 
P00189 -60 
PCF80 -47 
P0282 -50 PCF84 -70 
PCF86 80 
PCF200100 
PCF2011.05 

POF802 82 
PCF806 CO 
PCH2O01 

00 
PCL82 45 
PCL83 -55 
PCL84 50 
PCL86 -55 
PCL805 70 
PEN45 1.00 
PEN45DD 

160 
PEN46 480 
PEN453DD 

R00 
PENDD 

4020 1-00 
PFL200 -82 
PL33 -50 
PL36 -70 
PL81 -53 
PL81A -60 
PL82 -43 
PL83 -47 
PL84 50 
PL504/500 

32 
PL506 1-86 
PL508 1-10 
P1509 1-65 
PY33/. -60 
PY81 -40 
PYS2 40 
PYS3 -45 
PY88 -47 
PY500A 

1-11 
PY800 '47 
2Y801 -47 
1.330 -50 
QQV03/10 

2.10 
Q875/20 

1.00 
8 Q 96/10100 

@8150/15 
190 

R19 75 
T11233 1-00 

UABC80 
UAF42 

UBC81 
UBF80 
UBF89 
UBL21 2 
UC92 
UCC84 
U0085 
110380 
UCH21 2 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF42 
UFBO 
UF85 
UF89 
UL41 
UL84 
UM80 
UY41 
17Y85 
U70 117 
U12/14 117 
U19 5 
U25 
U26 
U33 176 
U35 175 
U81 
U191 
U251 
U301 
U403 
U404 
11801 
U4020 
VP23 
VP41 
VR105 
VU111 
VU120 117 
VU120A 

117 
VU133 
W107 

47 X659 146 
75 X66 146 

80 Z759 586 
47 
47 Transietors 
84 & Diodes 
80 1N4744 -18 
90 2N404 28 
53 2N966 98 
90 2N1756 64 
84 2N2147 1-10 
88 2N2297 -29 
47 2N2369 -18 
45 2N1053 -42 
64 2N3121 3-22 
82 2N3703 -25 
82 2N3709 28 
41 AA119 20 
52 AA120 -20 
47 AA129 -20 
75 AA313 .28 
49 AC107 EO 
60 AC113 83 
50 AC126 -18 
50 AC127 -22 

AC128 -26 
AC132 .EB 

00 AC154 -33 
70 AC156 -26 
85 AC157 -88 

AC165 88 
AC166 -33 

80 AC168 -49 
59 AC176 71 
94 AC177 -36 
65 ACY17 -33 
90 ACY18 16 
75 ACY19 -25 
80 ACY20 -28 
75 ACY21 25 
65 ACY22 -20 
88 ACY28 -23 
59 AD140 -47 
80 AD149 84 

AD162 .59 
AF114 .33 

AF117 15 
AF121 .39 
AF124 18 
AF125 -22 
AF126 -23 
AF180 -82 
AF186 71 
BA115 18 
BA116 23 
BA129 18 
BA130 13 
BA153 -20 
BC107 18 
BC108 3.8 
13C109 18 
BC113 -33 
BC115 20 
BC116 -33 
BC118 -29 
BCY10 -59 
BCY12 64 
BCY33 18 
BCY34 -29 
BCY38 -29 
BCY39 -88 
BF158 23 
BF159 -33 
BF163 26 
BF173 -49 
BF180 -30 
EF181 -52 
BF185 52 
BF194 20 
131,50 -29 
33Y51 25 
BFY52 -26 
BY100 -23 
BY114 28 
BY126 -20 
BY127 28 
BYZ10 33 
BYZ11 -33 

BYZ13 88 
FSY11A 19 

OA941A 
:18 

0A10 -55 
0A47 .13 
0A70 20 
0A73 -20 
0A79 1.2 
°A81 12 
0A85 12 
0A90 18 
0A91 -12 
0A95 12 
0A200 -12 
0A202 -13 
0C44 13 
OC45 -14 
0048 -20 
0070 16 
0071 14 
0072 14 
0074 -29 
0075 14 
0076 20 
0077 -85 
0078 -20 
0078D SO 
0081 -14 
0081D 14 
0082 -14 
0082D 14 
0083 -26 
0084 -81 
00123 -29 
0C139 19 
00169 -29 
0C172 -46 
0C200 -59 
0C201 59 
00202 55 
00203 -89 
0C204 -89 
0C205 -55 
O0206 1-17 

OB2 
0Z4 
1A3 
1A6GT 
1A7GT 
1733GT 
1116GT 
114 
1N61T 
1R5 
184 
1U4 
lUb 
8D21 
2GK5 
2X2 
3A4 
3D6 
8Q4 
SQ6GT 
884 
3V4 
4CB6 
6C08 
6E4GY 
6U4G 
6V4G 
6Y3GT 
523 
5Z4G 
624GT 
6/30L2 
6A8G 
6AC7 
6AG5 
6A316 
OAKS 

8Aâ6 

8ÁÑ8Á 
6AQ5 
BARS 
6A87 
6AT6 
BATH 
6AV6 
6AW8A 
8A%4 
6880 

-50 
56 
'66 
59 
70 
59 
10 
-30 
76 
60 
-89 
70 
8$ 
60 
76 
-70 
70 
47 
-85 
-70 
-47 
12 
-75 
-76 
.94 
10 
69 
56 
88 
-55 
-55 
-80 

146 
-60 
38 
80 
-76 

-70 

32 
68 
$0 

1-17 
68 
-40 
68 
90 
88 
85I6K70 

6BA6 
6BC8 
88E6 
613H6 
6BJ6 
6BK7A 
6BQ7A 
6B117 
BBRB 
6387 
6BW6 
6BW7 
6BZ6 
604 
6C5G 
6C6 
609 
6CDBG 
6CG8A 
6CL6 
6CL8A 
60217 
60U5 
6CW4 
6D3 
6DE7 
6DT6A 
6EW6 
625 
6F1 
6F6G 
6F13 
6F14 
6F15 
6F18 
6F23 
6F24 

6F28 

6G6G 
60H8A 
8GK6 
6GU7 
6H6GT 
6J60T 
6J6 
61711 

¡¡BJUBA 

41 
10 
-41 
75 
84 
-85 
14 

1-E0 
1-26 
1-84 
100 

-85 
57 
47 
59 
-47 

2.00 
1-60 
88 
-76 
-94 
-88 
-88 

1;7 
'75 
88 
-88 
-88 

117 
-80 
-60 
-90 
-88 
76 
84 
-82 

1-00 
1-17 
78 

80 
-88 
-76 
-88 
-29 
58 
85 
-85 
88 
15 

6K8G 
..... 284 
6i 60C 
6L7 
6L18 
6L19 2 
6LD20 
6N7GT 
6Q7G 
6Q7GT 
NUM) 
6R7G 
6R7(M) 
68A7 
68C7GT 
680.7 
68H7 
68J7 
68K7GT 
68Q7GT 
61,611 
6V6GT 
6%4 
6X5GT 
7B6 
7B7 
7H7 
7Y4 
7Z4 
91)7 
1012 
101)37 
lOFl 
10F9 
10F18 
1OLD11 
10P13 

12A6 
2 

12AD6 
12A36 
12AT6 
12AU6 
12AV6 
12BA6 
1.23E6 
12BH7 
123Y7 
12E1 8 

53 12J7GT -70 
12K5 1.17 

88 12K7GT 59 
59 12%8 86 
84 12Q7GT -53 
34 128C7 -59 
88 128G7 55 
70 128117 -50 
60 128J7 .80 
80 128Q7 -76 
64 128R7 -75 
70 14117 64 
88 1487 1.10 
55 19AQ5 65 
50 19G6 710 
52 20DI -80 
55 20F2 -68 
64 2011 1-29 
52 20P3 94 
53 20P4 1-17 
30 20P5 1.50 
58 25A6G -70 
47 25L6G -70 
58 25Y511 .80 
88 25Z4G 50 
82 2525 -75 
88 25Z6G 80 
88 28D7 2-00 
94 30A5 -76 
76 30016 12 
78 30017 90 
88 30018 1.10 
88 30Fb -75 
76 30FL1 110 
64 30FL2 1-10 
82 30E112 1-05 
88 30FL13 -64 

75 30115 
4-82 

90 30P4MR 78 
90 105 
47 30P12 $0 
53 30P19/ 
59 3014 88 
53 30PL1 100 
59 30PL13 1.20 
59 30PL14 129 
85 30PL15 -94 
51 35A3 -76 

35C6 -85 
35D5 .90 
35L6GT 88 
85W4 80 
8533 88 
35Z4GT 82 
35Z6GT 90 
42 1-00 
43 1-00 
50B5 1.00 
5005 -70 
59CD6G 

1-48 
50E115 88 
50L6GT1.00 
85A2 75 
86A3 -75 
90AG 288 
9001 88 
90CG 2.81 
16082 1.00 
2158G -59 
807 1.17 
6702 120 
5763 1.78 
6057 1-00 
6060 1-00 
6067 1-00 
7193 62 
9002 69 
9006 -50 
ALPEN I-17 
AC2/PENJ 

DD 1-17 
ACBPEN-60 
AC/TH1 

100 

ATP4 
117 
.50 

AZ31 65 
AZ41 -50 
BL63 2-34 
CL33 1.85 
CY1C 1-00 
CY31 -70 
DAF91 40 
DAF96 80 
DC90 -70 
DF91 15 

DF96 85 
DK40 -82 
DR92 1lb 
DK96 70 
DL96 84 
DM70 80 
DM71 1-76 
DY87/6 -41 
DY802 -47 
E80CC 257 
E80F 2-20 
E88CC 120 
E92CC .70 
E180F 1.17 
E182CC8-00 
E1148 -62 
EA50 .40 
EA76 1-40 
EABC80 45 
EAC91 85 
EAF42 88 
EAF801 80 
EB34 40 
EB91 E3 
EBC41 88 
EBC81 45 
EBF80 46 
EBF83 60 
EBF89 .40 
EBL21 E14 
.086 -90 
ECSS '9J 
EC92 -65 
ECC33 2-50 
ECC35 200 
ECC40 120 
ECC81 -40 

ECC83 $9 

ECCBS -47 
ECC88 100 
ECC88 -55 
ECC189 .80 
ECC807 1.41 
ECF80 50 
ECF82 50 
ECF86 88 
ECF804 268 
ECH21 &84 

MATCHED TRANSISTOR SETS:- 
LP/6 (A0113. AC164. AC157. AA120) -669 

80 ier pack. 1-0081D k 2-0081, 66p. 
75 OC44 e 2-OC46, 66p. 1-OC82D. e 

2-OC82 62p. Set of 3-OCg3 849. 

VALVES ALSO REQUIRED 20E CASH. LOOSE OR BOXED, BUT MUST BE NEW. OFFERO° 
MADE BY RETURN. PLEASE NOTE: EXPORT ORDERS-MINIMU56 ACCEPTED -'r88.00 
All goode are unused and subject, to the standard 90 day guarantee. Cash or cheque with order only 
Despatch charges:-Orders below 510 in value, add 25p for poet and packing. Ordere over 510 poet 
and packing free of charge. Some doy despatch. Any parcel insured against damage in transit for 
only 5p per parcel extra. Terme of business free on request. Many others in stock too numerous 
to mention. Please enclose S.A.E. for reply to any correspondence. e.... 

Mail Order 
Protection Scheme 
The Publishers of Practical Wireless are members 
of the Periodical Publishers Association which 
has given an undertaking to the Director General 
of Fair Trading to refund monies sent by readers 
in response to mail order advertisements, placed 
by mail order traders, who fail to supply goods or 
refund monies owing to liquidation or bankruptcy. 
This arrangement does not apply to any failure to 
supply goods advertised in a catalogue or In a 

direct mail solicitation. 
In the unhappy event of the failure of a mail order 
trader readers are advised to lodge a claim with 
Practical Wireless within three months of the date 
of the appearance of the advertisement, providing 
proof of payment. Claims lodged after this period 
will be considered at the Publisher's discretion. 
Since all refunds are made by the magazine 
voluntarily and at its own expense, this under- 
taking enables you to respond to our mail order 
advertisers with the fullest confidence. 

For the purpose of this scheme, mail order 
advertising is defined as:- 
'Direct response advertisements, display or 
postal bargains where cash had to be sent in 
advance of goods being delivered'. Classified and 
catalogue mail order advertising are excluded. 
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NICKEL CADMIUM RECHARGEABLE CELLS 
(1.25V PER CELL) 

500M/AH- 51.43: 1.2AH- 51.92: 1.8AH- 52.50: 3.5AH- £3.12: 4A1-1-£5.50( 
7AH-55.93: 10A H- 58.68. 
Those cells can be supplied in sealed packs with or without built in mains 
charging unit at various voltages, i.e. 6V 4AH, 12V 7AH. S.A.E. for prices 
giving D.C. voltage and current required and if built in charger required. 

TRANSFORMERS 
240V A.C. Primary: Sec. 0 -6V 1A- 52.00: Sec. 6-0-6V 1A- 52.06: Sec 
9-0-9v 1A- 52.33: Sec. 12 -0-12V 1A- 52.32. 

RELAYS 
6V D.C. -£1.12: 12V D.C. -51.38: 3V D.C.-£138. 

INVERTORS 
8W 6V, 8W 12V, 5 amp 12 way terminal strips. 28 way tag mounting strip, 
condensers, B.A. bolts, nuts, washers, solder tags. Resistors 1w carbon - 
20p doz: dw-4p each. Transistors, OP /AMP 741, Rectifier bridges, Zeners, 
Thyristors. 
Prices include V.A.T. Post and Packing 30p for orders under £5. S.A.E. 
for lists to: 
Nixon's Electronics G3CLP, H.F.P. (CHESTERFIELD) LTD., 

536 Sheffield Road, Chesterfield, Derbyshire. 

CLEARANCE BARGAINS 
Special Offer metallised Polyester Capacitors by Erie, Mullard, 
etc. Values include -01/160V, 01/250V, -015/160V, -022/160V, 033/ 
160V, 047/160V, 068/160V, 1/160 -250V, 22/160V, etc. This is a 
bargain not to be missed, 100 for 62.00. 

Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene, tremendously good selection. 300 for LI.70 

Mullard Ferrite Cores LA3, 54p, LA4, 81p, LA2I00, 54p. 
Out of Spec. 2N3055. 5 for LI.08 

Ceramic Formers L23mm, Dia 13mm bore, I end 8mm other 
4mm. 100 for EI '88 

Rotary Switches, very good quality IP x 3W x 3 BANK. 65p 
All prices include V.A.T. and U.K. postage. 

Mail Order Only. 

XEROZA RADIO, 
I, EAST STREET, BISHOPS TAWTON, DEVON, 
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The Pictorial Method 
ELECTRICITY(svols) 
ELECTRON1CS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach-to- learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The series 
will be of ex- 

ceptional value in 
training mechanics and 

lect 
WHAT READERS SAY 

technicians in Electricity, 
Radio and lectonlce. 

I didn't know this subject could be so easily 
presented. J. K., Earlsheld 
Pleased to say how understandable your books 
are-I now have a sound knowledge of the subject. 

A:K., Hull 
Invaluable for my training as a Technician. 

W.J., Stockport 
They have an easy approach to learning that a 
mathematical idiot like myself can easily under- 
stand. K.L. Y., Ashton -u -Lyme 
Thank you for the excellent publication: the best 
in form and type I have ever come across. 

T.L.O., Shanklin 
I find the Basic Manuals the best in their class and 
a real help in my work in phototype electronics. 

C.L.P. Cardiff 

t.. 

YOUR 

GUARANTEE 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

11i11 111/ u1 > 
EM MIN II= ES 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £800 
BASIC ELECTRONICS 6 parts £950 
BASIC TELEVISION 3 parts £5'00 

Tick Set(s) required. Prices include Postage and Packing. 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 
NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 

CAPACITIVE DISCHARGE 

ELECTRONIC IGNITlon KIT 
"Sandpits MK 2- is a nigh performance. high quality. capacitive 
discharge, electronic ignition system. sparkrim completely 
eliminate. problems of the contact breaker. Niel ire due to contact 

tir`,:f,tetem naiad 114tVg ióß , iris cói: cis `é óa: álá::ó1 iö 
the performance f the ignition and n system is no longer 
dependent on the dwell period for recharging. 
'ßparkrne wilt glee roe: up to 20% better fuel consumption. instant 
all weatheratertinp cleaner plage -they l p ...nee longer 
without anent on, faster acceleration, higher top speed, longer 
coil ana battery tfe en c ant fuel burning ana lee" e r pollution 

comer running. continuel peak performance. 
Tit. Ka compdeea everyt li21 needed: Ready driiletl pressed 
mes' cue in man black epoxy retie, ready drilled base 
end heatsM top quality Sonne guaranteed transformer r and 
omponente, cables, coil connectors. printed circuit boats. 

bolt "..ìlicon grease. full'n "ruction" ta make ere k. nega- 
tive or po SZ; earth, and 10 pape inVENIPiAT instruction 

WE SAY ITT THE BEST SYSTEM AT ANY PRICE 

Voted best of 8 ignition 
systems tested by a 
leading Motoring Maga- 
zine 
Pricy: D.l Y. aembly kit 110l93 including VAT po and aa 
p k ng. Ready built unit 213.1211 in0uding VAT post and 

ignition pBto 8 cylinders') Switch for instant changeover 
from "Sparkrite" ignition to conventional ignition E12 
including VAT poet and pecking. R.P.M. limiting control 
E42 including VAT poet end packing. (Fitted in case on ready built unit, 
dashboard mounting on kit.) We can supply units for any petrol-engined 
vehicle 
tails ohms 

mo orcycle. etc.) with coilicontact breaker ignition. 
CAL'[. 
CALL IN AND SEE US FOR A DEMONSTRATION 

A 

ALUMINIUM ' FLUORESCENT 
BOXES LIGHT I 

8 
C°` wve n r 

li d. 

%). tap should be 
added to the total 
order vNue for poat- 
age and packing: 
No. l 5 }" by 2,- by 1 }" high alp 
No- 8 t" by S" DY i } high Sap 
No. 9 a" by 2 }" by 1 } high sap 

O. 10 5 }" by high Sßp 
No. 11 " by 2 }" by 2" high sap 
No. 12 3" by 2" by i high Sep 
No. 11 S" 

; 
b A" 

2 } " 
gh 

h 
Sap 

No. 
115 

10 
by " 

by 
3" hhgh 

h 21ß10 

.:..... .,:.«w 
+" ' .zl erz <::..:........ You can build 

. ..... this reverse polarity protected 
12V BW fluorescent light Everything needed fa 

supplied'. white enamelled drilled metalwork, ready dhl51, neehink. printed 
quit boll., nip. quarry comp end transformer, end cape, cable. 

thefluoresceintube, nuts. eandsimples. operating 
nsirue iIlAIw Wren complete the Il,.t till many uses: work1.op antl wmt p- 
bench illumination. gangs lipnting, emergency IìpMinp, Iipntin0 for éamp 

and boating. u an Inspection lamp and many moro. 
Vr 

kind D ttluur 5ßp Inca. VAT 
pack mg: Raatly built 1a 1ß ire. 

poet m pac g: goat and packing. 

ORDER NOW 
To Electronics Design Associates Dept. 

82 Bath Strut, Walsall, WS1 20E. Phone 33852. 

From Name 

Quantity Please Supply 
Sperkdte Mk. 2 D 1 Y. Assembly kite at Eiß.0 
Sperar'. Mk. 2 Ready Built Negative earth at E13'118 

Secas n Mk 2 Ready Bull Peaitios earth at E13'1121 

Ignition changeover switches at 12't11 

R.P.M. Limit systems in the above unite at E2.42 
Fluorescent light assembly kite at 2218 
Fluorescent light built unite at 0.le 
Dìffueers for the above et Up 
of number aluminium boxes at 

of number aluminium boxes at 

of number aluminium boxes at 

enclose cheque, .Os for!'. Cheque No 
(Sand S -A.E if brochure only required). 
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ALL OUR PRICES INCLUDE V.A.T. 
BSR HI -FI AUTOCHANGER 
STEREO AND MONO 
Playa 12 ", 10" or 7" records , 

Auto or Manual. A high 
quality unit backed by BSR 
reliability with 12 months'1 
guarantee. AC 200/250v. E. 181 x 111in. 
Above motor board S}ia. 
Below motor board 25in. £925 Post 45p. 
With STEREO/MONO CARTRIDGE 

PORTABLE PLAYER CABINET 
Modern deafen. Size 18" z 15" z 7" rexine £5,25 covered. Large front grille. Hinged Lid. Chrome 
fitting.. Motor board cut for Garrard deck. Post 45p. 
Few only, in red and black. 

SOLID MAHOGANY PLINTH 
With 

Bsa R. or G 
Garrard 

d deck 

oat for moat L750 B.B.R.. Garrard deck-. 

Post 46p 

BSR JUNIOR 
SINGLE PLAYER 
Heavy duty 4 -apeed motor with 
inmate pick -up arm fitted 
LP /78 turnover mono £5.25 compatible cartridge. Post 4ßp 

- 
A/C 

to 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto atop, stereo /compat. cartridge. Base 
plate. Size ilin x Stin. Turntable. Size 710 diameter. 
mains. 220/250V motor has a 'operate winding 14 volt 
power a email amplifier. 

,fs 95 8 speeds playa all size 
ieVVV Post 

records. 45p 

COMPLETE STEREO SYSTEM 
Two full aize loudspeakers 131 x 10 x S1ia. Player 
unit clips to loudspeakers making it extremely compact. 
Overall sire only 132 X 10 x Sin. S we its 

channel, playa 
all records 33 a 
rpm 45 rpm. 
Separate vol, 

me ea tone 
controls 240v á 
AC mains 

Attractive ;:.; : :. - . ...'; + s 
Barret Price 

E29 

per 

Teak finish ,; 
Weight 131óa. `kfr :;`;, w,s.;; - ' ̂  85p carriage 

SPECIAL OFFER! 
SMITH'S CLOCKWORK 
I5 AMP TIME SWITCH 
0 -60 MINUTES 
Single pole two -way Surface mounting 
with fixing screws. Will replace exiating 
wall switch to give tight for return home, 
garage, automatic anti -burglar lights etc. Variable knob 
Turn on or off at loll or intermediate aettioge. 
Fully insulated. Makes last list price 04.50. Brand new and 
fully guaranteed. OUR PRICE £2.50 Post S5p. 

CASSETTE RECORDER MOTOR ONLY. 8 Volt. 
Will replace many type.. Ideal for models. 01.25. 

BLANK ALUMINIUM CHASSIS. 18 .w.g. 25in sides 
e x din 45p 8 x Oin 539; 10 x lin 65p; 12 x Sin 850: 
14 x gin 90p;18 x 8in 90p;12 x 8in 50p;18 x 10in 21. 

ALUMINIUM PANELS 18 . w.o. 8 x 4in 12p; 8 x Bin 19p; 
14 x 8in bop; 10 x lin 240: 12 x 5in 259 ;12 x Sin 34p; 
16 x 8in 34p; 14 x ein 40p; 12 x 12in 47p; 16 x 10in 80p. 

15inch DIAMETER WAVECHANGE SWITCHES 45p. EA. 
S p. 2 -way, or 2 p. 8 -way, or 3 P. 4 -way.. 
1 p.1 2-way, or 4 p. 2 -way, or 4 p. I -way, 

TOGGLE SWITCHES, sp. 209; dp. 25p; dp. dt. Sop. 

514 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape P.U., Guitar, etc. Can be used with 
Battery 9 -12v, or H.T. line 200 -300V. D.C. operation. Size 
11" x 11" x 1 ". Response 25 c.p,s. to 25 Kale, 28 db gain. 
For sae with valve or transistor equipment. £ 1 .45 Post 
Full instructions supplied. Details S.A.E. 200 

NEW TUBULAR ELECTROLYTICS 
2/850V 14p 
4/ß50V 140 
8 /ß50V 18p 
181850V 220 
82/500V Sop 
25/26V lop 
50/50V lop 
100/25V 10p 

250/25V 140 
500/25V 209 
100 +100 /275v650 
150 +200 /275v70p 
8 +8 /450V 22P 
8 +18/450V 25p 
18 +18/450V 409 
82 +32/850V 40p 

CAN TYPES 
18 + 18+16/275v45p 
50 +50 /300V 50P 
324-12/450V 60p 

100 +50 +50 /860Vß69 
82 +82 +32/350 85p 
900MFD /350V 950 
4700 /83V 95p 

LOW VOLTAGE ELECTROLYTICS. 
22, 25, 50, 68, 150, 470, 500, 880, 1500, 2200, 8800, mid 
all 6 volt 10p. ea. 
22, 25, 88, 100, 150, 200, 220, 830, 470, 680, 1000, 1500, 
2200, mid alt 10 volt lop ea. 
220, 530, 1000, 4700, mid all 4v. 10p ea. 
1. 2, 4, 5, 8, 18, 25, 80, 50, 100, 200mF 15V lop. 
600mF 12V 15p ; 25V 20p ; 50V Sop. 

I000mF 12V 20p ; 20V 35p ; 50V 479 ; 100V 70p. 
2000mF 6V 200 ; 25V 42p ; 50V 57p ; 4700/68V 959. 
2500mF 50V 820 ; 3000mF 25V 470 ; 50V 85p. 
5000mF 6V 259 12V 42p 25V 7óp ; 35V 85p ; 50V 95p. 
500V -0.001 to 0-05 40; 0.1 10p; 0.25 12p; 0.47 25p. 
CERAMIC loP to 0-Olmi', 4p. Silver Mica 2 to 0000pF. 4p. 
PAPER 800V -0.1 79; 0.5 15v; lmF or 2mF 150V 159. 
MICRO SWITCH single pole changeover 200 
MICRO SWITCH sub mia 25p. 
TWIN GANG. "0 -0" 208pF +176pF, 51.10. 
Slow motion drive 885pF +3650F with 25pF i -25pF, 50p; 
500pF standard twin gang 75p. 120 PF twin gang 50p. 

ELAC e x Sin. HI -FI SPEAKER. TYPE SORE. THIS 
FAMOUS AND WIDELY USED UNIT NOW 

£3 45 AVAILABLE AT BARGAIN PRICE 
OH 10 WATT, 8 M. CERAMIC MAGNET. 

NEON PANEL INDICATORS. 250V AC /DC Amber, 30p 
RESISTORS. 1 w., i w., 1 w., 20%, 1p; 2 w. 50. 10 11 to 10M 
HIGH STABILITY. i w. 2% 10 ohms to 8 meg., 109. 
Ditto 5 %, Preferred valaee 10 ohms to 10 meg., 45. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt, 
10 ohms to 100K, 10p each; 2w 0 5 ohm to 8.2 ohms lop. 
TAPE OSCILLATOR COH.. Valve type, 855. 
FERRITE ROD S" x }' 20y; 6 x 1" 20p; 8 x 1" 109. 

MAINS TRANSFORMERS A4pp yap 
250- 0 -250V SOMA. 6.8.2A 02-95. 
250 -0 -250 80 mA. 8.3 v. 3.5 a. 6-3 v. 1 a. or 5 v. 2 a. 64.60 
850.0850 80 mA. 8 -S v 8.5 s, 8.8 v. la. or 5 v. 2 a. 65.80 
300 -0 -800 v. 120 mA., 6.3 v. 4 a. C.T.; 6.8 v. 2 a. 27-00 
MINIATURE 200 v. 20 mA., 8.8 v. 1 a. 25 x 25 x 2in. 959 
MIDGET 220 v. 45 mA., 6.3 v. 2 a. 21 x 25 x 21n... 21.20 
HEATER TRANS. 8.3 v. 3 amps. 21.45 i amp. 959 
GENERAL PURPOSE LOW VOLTAGE. Tapped outputs 
at 2 amp., 3, 4, 5, 8, 8, 9, 10, 12, 15, 18, 24 and 80 v. 24-80 
1 amp., 8, 8, 10,12,18,18, 20, 24, 80, 86, 40, 48, BO 24.80 
2 amp., 6, 8, 10,12,18,18, 20, 24, 80, 88, 40, 48, 60 67.00 
8 amp., 8, 8, 10, 12, 16, 18, 20, 24, 80, 88, 40, 48, 80 5870 
6 amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 86, 40, 48, 60 21125 
5, 8,10,16 v. i A £2.6 -0 -8 v. 500 mA Bop. 9 v.1 amp. 950. 
12 v. 300 mA 75p. 12 v. 500 mA 85p. 12 v. 750 mA 95p. 
40 v. 2 amp. tapped 10 v. or 30 v. £2.50. 20V 3 amp. £2. 
40V 3 a. 22.50. 22V 4 a. £8 
AUTO TRANSFORMERS. 115vto 230v or 280v to 115v. 
150w. 2460; 500w. 28-70; 760w. 21750; 1000w. 52100, 
CHARGER TRANSFORMERS. Input 200 /250v. 
for 8 or 12v., li amp. 2150; 2 amp. 2180. 4 amp. 28 
BATTERY CHARGERS. Ready built with leads and clip. 
4 amp. 24; 5 amp. 2460. 
FULL WAVE BRIDGE CHARGER RECTIFIERS: 
8 or 12v. outputs. 15 amp. 40p; 2 amp. 55p; 4 amp. 85y. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110 -240v. Secondary 0 -240e. 8 amps. 720 
watt,. Insulated terminals. Varnish impregnated. Fully 
enclosed in steel cace with fixing feet. 
Eamon make. (Value 219) OUR PRICE £ 1 3.50 Carr. 
Suitable for outside use. 958 

R.C.S. 3 WAY CROSSOVER 
Complete with 12 ft. twin lead fitted with din speaker plug. 
Ready assembled with leads for speakers, bass, mid and 
tweeter. Crossover frequencies -950 cpa and £2.20 3,000 cpa. 

VOLUME CONTROLS 

6 K. ohms to 2 Meg. LOG or 
LIN. L/S 209. D.P. 35p. 
STEREO L/S 55p. D.P. 75p. 
Edge 5K. S.P. Transistor 26p 

80 Ohm Coax 5p yd. 

BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. £2; 80 yd. 23. 
FRINGE LOW LOSS per 
Ideal 625 and colour. 5 

yd 

Wirewound controls 101o. diem. 3 watts. 10 ohm, to 100K 
Bottich made with long apfndlea tin. dia ß0p ea, 

DUAL CONCENTRIC POT 500k LOG + 000k LIN D.P. 
,witch. Inner spindle 81ín; eater spindle 2iin. 75p. 

ALL PRICES INCLUDE VAT MINIMUM POST AND PACKING 30o. CALLERS WELCOME 

E.M.I. I3Z x 8 in. 
SPEAKER SALE ! 
With tweeter. 15.25 And moaner. er. 10 
watt. State 8 or 8 or 
15 ohm. As illustrated, Post 85p 

With flared tweeter cone and ceramic 
magnet. 

ree 45 80 cps. 45 Ba a 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Post 35p 

Bookshelf Cabinet £6.60 
Fluted wood iront 18 x 10 x 71n. Teak Veneer Post 46, 

GOODMANS 61in. HI -FI SPEAKER 
8 ohm, 10 watt. Large ceramic magnet 
Special Rubber cone surround. r A abn Frequency response 30- 15,000 ia'R i/ 
CM Ideal P.A. Column., 
Mt -Fl Enclosure Systems, etc. 
Suitable cabinet 12 x 8 x 8 24-80. 
Suitable Tweeter 52.30. 

ELAC CONE TWEETER 
The moving coil diaphragm give. a good 
radiation pattern to the higher frequencies 
and a smooth extension of total re,pons 
from 1,000 cps to 18,000 cpa. Sine Si x 
85 x lin. deep. Rating 10 

twatt, 
8 ohm. 

Crossover £1.90 £2.27 Poet 20p 

GOODMANS 
8 in. WOOFER 
8 ohm 12 watt. Deep cone. 
Heavy ceramic magnet. Bas 
resonance 85 cp.. Frequency 
response 808,000 cps. 
Ideal base unit for £4.35 Ht -Fi ayotems 

LOUDSPEAKERS P.M. 8 OHMS. 7 x 4ia. £1.25; Situ. 61.60; 
8 x 5in. 21.80; Sin. £1.75; 10 x bin. 21.90; 10in. 22.00. 
SPECIAL OFFER LOUDSPEAKERS: All Brand New, 
I ohm, 25in; 25in; S51n; 54n. 8 ohm, 211n; 22ín; óto x lin; 
Sin. 15 ohm, 85in; 5in; 6 x 4ia; 5in x 8in; 7 x 4in; 8 x 5in. 
25 ohm, Shin; Sin; Sin; 5 x Sin; Sto. 85 ohm; lin; 510. 
80 ohm, 21ía: 211x. 120 ohm, Sin. L I -25 EACH . 

LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt 

f 
with lin long threaded bush for wood panel mounting 75p. 

RICHARD ALLAN TWIN CONE LOUDSPEAKERS. sin. 
diameter 4W 02.50, 10ín. diameter 5W 62.95; Post 96p. 
12in. diameter, 6W, 23.50; 3 or 8 or 15 ohm model.. 
SPEAKER COVERING MATERIALS. Samples Large 8,A,E. 
Horn Tweeters 2- 18Ke /s. 10W 8 ohm or 18 ohm 22.80. 
De Luxe Horn Tweeter. 2-18 Kc /s, 15W, 8 shin 24.00. 
TWO -WAY 8,000 o.p.,.CR08S OVERS S, 8 or 16 ohm 01.80. 
8 -WAY CROSSOVER 850 cps and 8000 cps (25 watt) 02.20. 

GOODMANS CONE TWEETER 
18,000 epa. 25 watts. 8 ohm. Price £3.60. 

ELECTRO MAGNETIC 
PENDULUM MECHANISM 

1.5v d,o. operation over 250 hrs. conflation on SPI battery. 
fully adjustable swing and speed. Ideal displays teaching 
electro magnetism or for metronome; strobe etc. 960. Post 20g 

R.C.S. VALVE AMPLIFIEP 
2 Stage Triode Pentode valve. S watts 3 ohm output. Volume 
on /off and tone controls AC mains. Complete and tested. 
With Loudspeaker. £4.50 Post 36p. 

WEYRAD COILS 
P50 /1AC -60p. RA2W 850. Twin Gang 01.10. 
P50 /SCC -40p. OPT1 85p. Printed Circuit 860. 
P50/300 -409. LFDT4. 85p. 

COAXIAL PLUG 10p. PANEL SOCKETS 100. LINE 18p 
OUTLET BOXES, SURFACE MOUNTING 25p. 
BALANCED TWIN RIBBON FEEDER 800 ohms. 7p yd. 
JACK SOCKET Std. open -circuit 1óp, cloned circuit 211p; 

Chrome Lead Socket 45p. Phono Plugs 109. Phono Socket Efit 

JACK PLUGS Std. Chrome 200; 8.5mm Chrome 169. DIN 
SOCKETS Mania 8 -pin 10p; 5 -pin 109. DIN SOCKETS 
Lead 8 -pin lep; 5-pin 15p. DIN PLUGS 8 -pin 18p; 5 -pin 26p 
VALVE HOLDERS 50; CERAMIC 10p; CANS 5p. 

FM/VHF AERIAL FEEDER CABLE 
300 ohm suitable for stereo 1p per yard. 

BRITISH FM /VHF TUNING HEART 
88 to 108 MO British made. 2 Tran- 
sistors ready aligned -requires 10.7 Our Price 
Mc /s IF. Complete with tuning gang. h3.95 Connections Supplied but some 
technical experience required. 
SUITABLE I.F. STRIP 24-95. Post 20e. 

RADIO COMPONENT 
Illustrated Brochure, Radio Books & Component Lists 10p. Written guarantee. 
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ALL OUR PRICES INCLUDE V.A.T. 
I WOOFER AND E.M... TWEETER KIT 

L6sIbTHE 
PAIR. Poet 45p. 

(Available separately. 
Woofer £4.25; Tweeter 

Post 45p £1.90). 
Comprising a fine example of a Woofer 
10f x 8 ;ta, with a massive Ceramic 
Magnet. 44ez. Ganes 18,000 linee. 
Aluminium Cone centre to improve 
middle and top response. Also the E.M.I. 
Tweeter 81ín. 'mane has a special 
lightweight paper cone and magnet flux 
10,000 lines. Crossover condenser and 
full instructions supplied. 
Impedance Standard 8 ohms 
Maximum power 12 watts 
Useful Response 26 to 18,000 cps 
Bass Resonance 45 cps 
SUITABLE ENCLOSURE 20 x 18 x 12in. 
MODERN DESIGN. TEAK WOOD FINISH. 

£14.50 
Port 75p 

ELAC Bin. or IO x 6in. 
HI-Fl SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 18,000 cps. Basa resonance 
65 cps. 8 ohm impedance. 
Bin. 10 watts £4.35 

TEAK VENEER HI -FI SPEAKER CABINETS 
Fluted Wood Fronts 
MODEL "A ". 20 x 18 x 12in. 

loin, spec ka. £ 14.5® 751 

MODEL "B ". 18 x 10 x Iin. 
For 18 x 8in. or :7.60 Po.t 
Sin. speaker. 46p 

LOUDSPEAKER CABINET 
WADDING 18in. wide, 200 ft. 

BAKER RECOMMENDED 12 inch Enclosure 4 cubic ft. 
HI -FI CABINET £21.50. Carr. 22 each. Few only. 
Sire 80 x 20 x 12in. Teak Finished Fluted Front. 

TEAKWOOD LOUDSPEAKER FRONT GRILLS 
Modernise your cabinets with the Grooved Iook. Sizes - 
18t" x 10," -75p. 105" x 7I" -45p. 

BARGAIN 4 CHANNEL 
TRANSISTOR MONO 
MIXER. Add musical 
highlights and sonad effects 
to recordings. Will mix 
Microphone, records, tape 
and tuner with separate 
controls into single output. 
8 volt battery £5.20 
operated. 
STEREO VERSION OF ABOVE £885. 

R.C.S. STEREO FM TUNER 
BRITISH MADE 

This completely cased mats powered Ht -1t £30 Tuner with brushed aluminium facia is British 
made using the latest circuitry. Bargain Post 45p. 

BARGAIN 8 WATT AMPLIFIER. 4 Transistor 
Push -Pull Ready built with volume, treble and £4.50 
bass controls. 18 volt battery operated. 

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 81 x fain. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
aebeetoa 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 Heater., etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti -frost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in the greenhouse for coed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in aeries for lower heat. Or in parallel for higher 
heat application,. 

ONLY 40p EACH (FOUR FOR LI S0) 

ALL POST PAID -Discounts for quantity. 

BAKER MAJOR 12" il 1 SO 
bier r Post 40p 

80- 14,500 etc. 12in. double 
' cone, woofer and tweeter cone 

together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 gauss and a total flux 
of 145,000 Maxwells. Base 
resonance 40 cis Rated 20 
watts. NOTE: 3 or 8 or 
15 ohms must be elated. 

Module kit, 80. 17,000 cis 
with tweeter, crossover, baffle 
and instructions, £ 14.50 

Please state 3 or 8 or 15 ohms. Post 45p 

"BIG SOUND" 
BAKER SPEAKERS 
Robustly constructed to eland up to 
long periods of electronic power. i 4 As used by leading groups and discos 
Useful response 80- 18,000 cps. 
Bass Resonance 55 cps. 
GROUP "25" > 12in. 25 watt £ L 
8, 8 or 15 ohms. 

GROUP "35" 
12in. 85 watt 
8, 8 or 15 ohms. 

GROUP "50" 
15in. 50 watt 
8 or 15 ohms. 

Send for Leaflet. 

Post 40p 

£1050 
Post 40P 

1E19.50 

£14.50 
Poet 50p 

GROUP 50 /12in. 
50 watt 8 or 15 ohms 

Post 50p rt: 
Group + PA Cabinets in stock 

MAJOR 100 WATT 
ALL PURPOSE 
TRANSISTOR 
AMPLIFIER 
All purpose transistorised. 
Ideal for Groups, Disco and P.A. 
4 inputs speech and music. 4 way 
mixing. Output 8/15 ohm. a.c. Mains. 
Separate treble and base controls. 
Guaranteed. Details SAE. 
De Luxe Model in wood case £89. 

£59 Carr. 
£1.00 

NEW MODEL -MAJOR 50 WATT 149.95 
Carr. £1. 

4a inputs 2 -way mining. 2 outputs separate treble 
and bus controls. Ideal disco or p.a. amp. 

DE LUXE 100 WATT 
VALVE AMPLIFIER CHASSIS 
4 input 10 wide range controls. l'or Mikes, Dimos, Organs 
Guitars, etc. 4, 8 da 15 ohm loudspeakers matching £8200. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
Suitable !or canettes, and all else, of 

Leaflet S.A.E. 
C. 

m£4.352 

QUALITY LOUDSPEAKER ENCLOSURE 
Teak veneered fin thick wood cabinet. Size 
185in x 18tin x 83ín. Weight 2811e. This 
cabinet features a wide mesh Silver Grill 
covering a separate compartment for mount- 
ing Tweeters or Mid -Range Horn. The fully 
sealed bass compartment is cot ont for 
fltinch Woofer. £8.50 Carr. 85p. 
Rosewood Version £9.50 Carr. 85p. 
Baffle could be cut to take larger speaker. 

SPECIAL OFFERS 
100 Ohm 20 watt Rheostat Olin diam. Ceramic Former. 
Screw Terminals tin. diam. spindle. 95p. Post 25p. 
AC mains relay 8 pole change over 75p. 

E.M.1. GRAM MOTOR £ I 25 120v. or 240v. A.C. 2,400 rpm. 2 -pole 
70mA. Size 21 x 21 x 21 in. Post 30p. 

E.M.I. TAPE MOTOR 
4 pole, 290 v. 135 mA. Sire 31 x 21 o 2(in, £2.00 
1200 rpm. Spindle *in diameter. 
120v version £1. Post 80p 

BAKER HI -F1 SPEAKERS 
HIGH QUALITY - BRITISH MADE 

REGENT 
12ín. 15 watts 
An inexpensive unit for the 
beginner in high fidelity and 
for general purposes. May be 
used to improve any Radio, 
Amplifier, Hi -Fi or Television 
receiver. 
Bass Resonance 45cps 
Flux Density 12,000gauss 
IIseful response 45- 13,000cpm 
8 or 8 or 15 ohm models. 

£9.50 4t 

DE -LUXE Mk II 
12ín IS watts 
Especially designed to provide 
full range reproduction at an 
economical coat. Suitable for 
use with any high fidelity 
system. Built -in concentric 
tweeter none. 
Bass Resonance 30cps 
Flux Density 14,000ganss 
Useful reeponae 25- 18,000cp5 
8 or 15 ohms models. 

£ 12.50 Poet 
40p 

SUPERB 
12in. 20 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 250. 
Flux Density 16,500gauss 
Useful response 20- 17,000cm 
8 or 15 ohms models. 

£ 17.00 Post 
50p 

AUDITORIUM 
12in. 25 watts 

A foil range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal for Hi -Fi and Disco- 
theques. 
Bass Resonance 35cps 
Flux Density 15,000gauss 
Useful response 25- 18,000cp5 
8 or 15 ohms models. 

£ 14.50 Post 
60p 

AUDITORIUM 
15in. 35 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 -Fl. 
Bass Resonance 350. 
Flux Density 15,000gauu 
Useful reaponae 20- 14,000cp. 
8 or 15 ohms models. 

£ 19.50 riv 

Ht -Fi Enclosure Manual containing plans, designs, croas -! 
over data and cable tablea. 80p. Post 8p. 't1 

CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9 -I. SATURDAY 9 -5. 

SPECIALISTS 337 WHITEHORSE ROAD 

(Exports Remit cash and extra postage.) 
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Fully guaranteed 
Individually packed 

VALVES 
A1065 £1.25 
AR8 55p 
ATP4 50p 
B12H £3.00 
0131 50p 
DAF96 55p 
DF96 555 
DK96 70p 
DL92 40p 
DL96 liOp 
DY86/87 

403 
DY802 45p 
E88CC/01 

£1-20 
E180CC 70p 
E182CC 

£1.25 
EA50 40p 
EABC80 40p 
EAF42 75p 
EB91 809 
EBC33 £1.00 
EBC41 75p 
EBF80 403 
EBF83 50p 
EBF89 409 
2052 85p 
ECC81 40p 
ECC82 85p 
EC083 85p 
ECC84 85p 
ECC85 40p 
ECC86 90p 
ECC88 509 
ECC189 70p 
ECF80 403 
ECF82 40p 
ECF801 755 
ECH35 

£1 40 
ECH42 80p 
ECH81 850 
ECH83 45p 
EC1184 45p GY501 75p 

ECL80 55p GZ34 705 
ECL82 355 GZ37 £1 00 
ECL83 70p KT66 £2 50 
ECL86 500 KT88 £3 20 
EF36 65p 34114 75p 
EF37A MLA 65p 

£1 20 0A2 45p 
EF40 75p 082 455 
EF41 655 PABC80 40p 
EF80 30p PC97 50p 
EF83 £1.25 PC900 50p 
EF85 355 PCC84 40p 
EF86 35p PCC85 40p 
EF89 30p 20089 505 
EF92 505 PCC189 60p 
EF95 40p PCF80 40p 
EF183 35p PC282 409 
EF184 355 PCF84 Bep 
EFL209 75p PCF86 BOp 

EL33 £250 PCF200 75p 
EL34 - 70p PCF201 75p 
EL36 605 20F801 55p 

EL37 £1-80 
PCF802 50p 

EL41 805 
202805 90p 

EL81 80p PCF806 75p 

EL82 55p PCF808 gOp 

EL82 30p 2056200 809 
EL8ä BOp 

PCL81 55p 

EL86 45p 2CL82 40p 

EL90 45p 
PCL83 85p 

EL504 80p PCL84 45p 

EM31 BOp 
PCL86 50p 

Eäi80 555 
2CL805 60p 

EM84 40p p00 236 BOp 
EM87 £100 PL81 50p 
EY51 45p PL82 45p 
EY81 45 PL83 45p 
EY86 40p PL84 45p 
EY88 505 PL504 SOp 
EZ40 70p PL508 £1 00 
EZ41 755 PL509 £135 
EZ80 30p PL802 £1-75 
EZ 81 SOp PY33 60p 

PY80 40p 

PY81 400 
PY82 4011 
PY83 40p 
PY88 45p 
2Y500 £1.00 
PY800 45p 
PY801 505 
00103-10 

£1.40 
QQV06-40A 

£8.00 
R19 75p 
SC1/400 

£3.00 
SC1/600 

£5.00 
8P61 75p 
TT21 £5.00 
1725 85p 
026 75p 
U27 65p 
0191 75p 
11801 75p 
UABC80 

40p 
UAF42 65p 
1113041 60p 
UBF80 40p 
UBF89 40p 
UBL1 £1-00 
UBL21 70p 
UCC85 450 
110080 75p 
UCH42 75p 

TRANSISTORS, DIODES etc. 
AC 113 AF 178 BOY 38 OAZ 200 OC 206 2N 3054 
AC 126 AF 186 BSY 95A OC 22 SX 754 IN 3055 
AC 127 AFZ 12 BYE 16 OC 25 ZR 11 2N 3391 
AC 128 ASY 26 CRS 1/10 OC 26 ZP, 21 IN 3730 
AC 176 A8Y 27 CRS 1/20 OC 28 IN 23A ^N 3819 
ACY 18 ASY 28 CR8 1,/30 OC 29 1N 25 2N 4038 
ACY 19 BC 108 CRS 1/40 OC 35 1N 32A 2N 4058 
ACY 20 BC 118 CRS 5/10 OC 36 IN 38A 2N 4061 
ACY 39 RC 119 CRS 3/20 OC 42 1N 43 2N 4785 
ACY 40 BC 136 CRS 3/30 OC 44 1N 70 2N 5295 
AD 149 BC 137 CRS 3/40 0 45 IN 277 3N 128 
AD 161 BC I48A CR8 25/C25 OC 70 1N 415C 3N 154 
AD 162 BC 172 GET 115 OC 73 1N 4148 3N 159 
ADZ 11 BC 172A GET 116 OC 78 2N 456A 2S 303 
ADZ 12 BC 212A GEX 66 OC 781/ 2N 708 404 
AF 114 BOY 31 NKT 222 OC 81 2N 918 2082 
AF 115 BCY 33 OA 5 OC 82 2N 1304 40250 
AF 1.16 BCY 72 OA 47 00 82D 2N 1305 40251 
AF 117 BF 115 OA 70 OC 82DM 2N 1307 40310 
AF 118 BF 167 OA 71 OC 83 2N 1309 40668 
AF 124 BF 185 OA 73 OC 139 2N 2062 
AF 125 BFY 51 OA 79 00 140 2N 2147 
AF 126 BEY 52 OA 91 OC 170 ON 2411 
AF 127 BFY 90 OA 200 00 172 2N 2989 
AF 139 BST 27 OA 202 i OC 200 2N 3053 

0P85 455 125 40p -V.A.T.- 6B060 90p 6116 40p 
ÚF89 50p 184 305 please add 25 % 61336 65p 634WA 
17241 70p 114 80p o 6BQ7A bop £1.25 
11184 40p 1X2A 75p to all orders 6BR7 £120 6J5 65p 
ÚY41 45p 1X28 75p 6BW6 £1.00 6350T 50 
1Y85 40p 21/21 505 5Y3GT 60p 6AQ5 45p 6BW7 £1.00 636 30p 
VR105/30 2K25 £9.00 5Z3 80p 6AQ5W 705 6C4 405 6J7 Sop 

45p 3A4 605 524 80p 6A06 80p 606 50p 6370 40p 
VR150/30 31/6 40p 5Z4GT 55p 6AT6 60p 6CB6 50p 6K6GT 80p 

45p 384 40p 6AB7 60p 6A1J6 40p 60H6 2145 6K7 55p 
X61M £1.40 3V4 85p 6AC7 60p 6AV6 45p 6CL6 75p 6K7G 80P 

ÚC5681 45 
X66 655 58/254M 64116 705 6AX4GT ODO 65p 

p Z800Ú £9.60 OAKS 40p 75p 6EÁ8 85p 
66.K28501.0001/5 

L'CL82 45p £2.70 5ß255M 6AK8 40p 6AX5GT 6107 £1.10 616 £1.90 
00183 ß5p 2ß0l11 £2.70 54.50 6AL5 30p £1.00 6108G 75p ß26G 6ßp 
13701 70p Z900T £1.20 5R4GY 90p 6AL5W 55p 687 70p 6F23 950p Opp up, gap lA3 55, 5Ú4G 50p 6Aóí6 SOp 6ßA6 35p 61'32 75p 6ßA7 5ßp 

1L4 25p 51,4G 55p 611N8 45p 613E6 40p 6F33 £3.50 6SA7GT 405 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK include Cothods Ray Tubes and Special Valois. U.R. 

UK Postage £1-22 17p, £2 -£8 30p, 23 -£4 405, Over £5 free. C.O.D. 50p extra. 

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. 

ALL valves 
guaranteed 

6SC7GT 40p 25L6GT 70p 6064 60p 
68(17 50p 30015 51.00 6065 £1.00 
6837 55p 30017 £1.00 6067 70p 
68J7GT 35p 30018 90p 6080 £2.30 
60K7 55p 301,5 £1.00 6146 23 35 
681.7GT 50p 30FL1 21.00 6146B £3.85 
6SN7GT 50p 30F1.12 8020. 25.00 
68Q7 55p £1.10 9001 £5.00 
6V6GT 55p 30FL14 90p 9002 50p 
6X4 400 30L15 95p 9003 70p 
6X50 40p 30117. 95p 9004 355 
6X501 50p 30P12 £1.00 9006 35p 
6Y6G 90p 30219 £1.00 
6Z4 65p 30PL1 95p 

6 -39L2 90p 302113 
C.R. Tubes 7137 Sop 2110 

7Y4 80p 30214 £1.10 D07 -5 
9D6 40p 35L6GT 75p 21200 
11E2 £6.00 35W4 50p DG13 -2 
1216 55p 552401 70p 21800 
12ÁT6 45p 5005 60p 11W13 -35 
12ÁT7 40p 500D6G £3500 
12AÚ7 35p £1.10 VCR139A 
12AV6 50p 75 £1.00 £8.00 
12AX7 35p 7501 75p 3B21 £4.50 
121146 45p 76 75p 880 £9.00 
1211E6 50p 78 70p 883 58.00 
12ßH7 56p 80 75p 88L 29.00 
1208 55p 85A2 75p 
12E1 ES 50 723a/b 5900 
12K5 £1.10 803 £6.00 Special 
12K7GT 500 805 £1400 Valves 
121180170p 807 65p CV239 
120701 70p 813 £13 50 24500 
12SA7GT 866A £1.20 91503 -2742 

70p 931A £6.00 £4200 
12ßG7 55p 954 50p K301 57.00 
12837 55p 955 505 KRN2A 
1214 40p 956 50p 56.00 
1487 £1.00 957 505 0Y4 -250 
19AQ5 65p 1305 20p £19.00 
1903 28.00 1629 709 TY4 -500 
1906 °660 2051 2100 03000 
19115 £1400 5933 23.00 725A £2300 
2023 60p 6057 75p 23/192 
2024 El 10 6060 70p 214000 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

Colomor (Electronics) Ltd. 
170 GOLDHAWK ROAD, LONDON W12. 

Open 9- 12.30, 1.30 -5.30 p.m. Closed Saturdays 

low cost circuit 
assembly 

5 assembly 
boards plus 
500 solder pins 
Approx.) 

ONLY 

£4.32 
'Lektrokìt' offers you a 

re- usable Circuit Assembly kit 
`at a price you can afford. Designed 

for double sided circuitry, these unique 
assembly boards and pins are 
continuously re- usable- cutting your 
development time and material costs. 
With the'Lektrokit' system, circuitry 
is so simple to modify time and '' 
time again. 
Send cash with order to:- 

LEKTROKIT LTD. 
Trafford Road, 'Reading, Berks. RG1 OJR. 

Trade enquiries invited. 

inc. VAT 
and post 
and packing. 
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CLOCK COMPONENTS S estacredC* temsors- 
*AY51224 4 digit clock IC £4.25 
*DL704E 0.3" Red Common Cathode LED- Pin -for -pin direct 

replacement for MAN3640 only 85p 
MAN3M 0.13" Red CC LED 48p FND500 0.5 Red CC LED £1.50 
*CRYSTAL TIMEBASE KIT: Will provide stable 50 cps for 
clock IC's, incl. AY51224, giving time accurate to a few seconds 
a month; contents: small PCB, 32,768 kHz Xtal, 3 CMOS IC's, 
trimmer, C's, R's, IC sockets 56.40 
6 DIGIT ALARM CLOCK KIT- contains all components neces- 
sary, except for the case, to build a 6 digit alarm clock with bleep 
alarm, snooze function, intensity control, 0.3" LED's £19.86 
*SOLDERCON IC PIN SOCKETS 
The sensible method for lowest cost sockets for IC's, displays, CMOS, 
TTL (nylon supports available if required. Samples encl. with any pin order) 
Strip of 100 for SOp 400 for £2. 1000 for £4. 3000 for £10.50. 
LSI Sockets (Soldercon Pins with nylon supports) 24, 28 & 40 pin: 30p ea. 
20 way colour -coded flexible Flat Cable £1 per metre; £8.50 per 10m. 

RCA CMOS PRICES ARE DOWN 
Widest stock range in UK -at the new manufacturers' 1 off prices. 
CD4000 0.17 CD4021 
CD4001 0.17 CD4022 
CD4002 0.17 CD4023 
CD4006 0.97 CD4024 
CD4007 0.17 CD4025 
CD4008 0.79 CD4026 
CD4009 048 CD4027 
CD4010 0.46 CD4028 
CD4011 0.17 CD4029 
CD4012 0.17 C04030 
CD4013 0.46 CD4031 
CD4014 0.83 CD4032 
CD4015 0.83 CD4033 
CD4016 0.46 CD4034 
C04017 083 CD4035 
CD4018 0.83 CD4036 
CD4019 046 CD4037 
CD4020 0.92 CD4038 

0.83 
0.78 
0.17 
0.64 
0.17 
1.42 
0.46 
0.74 
0.94 
0.46 
1.81 
0.88 
1.14 
7.83 
0.97 
7.47 
0.78 
0.88 

CD4039 7.47 CD4057 20-35 CD4082 018 
CD4040 088 CD4059 10.64 CD4085 0.57 
CD4041 0.69 CD4060 092 CD4086 057 
CD4042 0-69 CD4061 16.43 CD4093 0.66 
CD4043 0.83 CD4062 7.33 CD4095 0.86 
CD4044 0.77 CD4063 0.80 CD4099 150 
CD4045 1.15 CD4066 0.58 MC14501 0-32 
CD4046 1.10 CD4068 0.18 MC14502 0.65 
CD4047 074 CD4069 0.18 MC14508 4-28 
CD4048 0.46 CD4070 0.18 MC14510 1.26 
CD4049 046 CD4071 0.18 MC14511 195 
CD4050 0.46 CD4072 0-18 MC14518 103 
CD4051 0-77 CD4073 0-18 MC14520 1-03 . 

CD4052 0.77 CD4075 0.18 MC14528 0.87 
CD4053 077 CD4076 127 MC14553 4.07 
CD4054 0.96 CD4077 0.18 MC14566 1.21 
CD4055 1.08 CD4078 018 MC14585 1.45 
CD4056 1.08 CD4081 0.18 MM74C14 1 16 

RCA 1975 CMOS Databook: Pin -Outs, 400 pages of data, 200 pages of 
circuits, appl cations and use 52.30 (No VAT) -I- 37p p & p. 

ADD VAT at 8% (higher rate does not apply to any of above). 
15p p & p on orders under £3- Despatch is 1st Class Post BY RETURN': 
Price List sent FREE with any order, or on request (an sae helps). 
Official orders welcomed (written or phoned)- Univs, Polys, Govt, Cos. etc. 
Export orders: No VAT,Add 35p (Europe) 70p (overseas) for Air Mail p & p, 

SINTEL, 53n Aston Street, Oxford. Tel: 0865 43203 
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SINCLAIR 
1C20 10 +10W stereo amp. 

prin circuit £8.58 
kit with free booklet and 

PZ20 

ted 
power supply kit for 

above £5.91 
VP20 volume, tone controI 

AMPLIFIERS and preamp kit £6.56 

SEND SAE FOR FREE DATA BOOKLET 

SINCLAIR CALCULATORS 
*This months snip. Get the Sinclair Cambridge 

Memory Calculator at the same price as the 
normal Cambridge. Only £11.20 * * * * * * * * * * * * ** 
CALCULATORS 
Cambridge £11.20 
Cam. Memory £11.20 ;. 
Scientific £14.10 
Oxford 100 £10.37 
Oxford 200 £1590 
Oxford 300 £22-98 - ,¢ 

MAINS UNITS 
For Oxford Series £3.69 
For Cambridge, Cam. Mem. and Scientific £3.95 

FERRANTI ZN414 
IC radio chip with data £1.69, Also available kit 
of extra parts to complete a radio £3.38. Send sae 
for free leaflet. 

SINCLAIR PROJECT 80 
AFU £8.31 FM Tuner £14.91 
Z40 £6.55 Stereo decoder for above £9.69 
Z60 £8.31 Transformer for PZ8 £516 
Q16 £8.87 Stereo 80 £14.91 
PZ5 £6.21 Project 805 £38.22 
PZ6 £9.69 Project 805SQ £46.65 
PZ8 £9.45 Project 80 Quadraphonic decoder 

£20.97 

BATTERY ELIMINATOR BARGAINS 
6 -WAY SPECIAL 
The most versatile battery 
eliminator ever offered. Swit- 
ched output of 3, 41. 6, 7'-, 9 
and 12V at 500 mA £5.45. {, , 
3 -WAY MODEL 
Switched outputs of 6, 7f and 
9V at250mA with unique 4 way 
multi jack plug and socket out- t1 
put connector £3.55. 
RADIO MODELS 
50mA output with poppett 
battery connectors for transis- 
tor radios etc. 6V £3.86. 9V 
£3.88, Double 4= +41V £4.43. 
6 +6V £4.43. 9+9V £4.43. , 

TAPE RECORDER MAINS UNITS' 
7W output complete with 5 pin DIN plug to on 
cassette tape recorders from the AC mains £4.61. 
HEAVY DUTY MODELS 
500mA, British made to very high standards, Our 
best buy suggestion. 6V £4.90. 71V £4.90. 9V 
£4.90. 

SINCLAIR IC12 
600 IC power amp 
and preamp with 44 
page booklet and 
printed circuit £4.11) 

SWANLEY IC TOMORROW 
Similar to above, 10W into 15 ohms, bu Inc printed 
circuit £2.12. 
SEND SAE FOR FREE LEAFLET ON BOTH 

S -DECS AND T -DECS 
S -Dec £2 -34 
T- DeC -N /A l 1 

Ii-DeC A -N /A 
u -DeC B- N/A /// 
IC carriers:- _sa 
16 dil: plain -N /A 
With socket £221 
10 T05: plain £1.09. With socket £2.08 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 BTQ. 
Prices include post and VAT. 
Official credit orders from schools etc welcome. 
No VAT charged on overseas orders. 
All prices are special offers. 
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FREE 
Brochure 

on. New 

K ITS 

Whether 
professional, 

student, teacher 
or amateur, thefield 

of electronics cam -pan 
up a new world for you. 

CROFTON don't tout sell kits, we offer you a technical 
back up service to ensure your success 

The follow, is a selection of some of the more popular kit 

* * * 
Mullard CCTV Cornera 
P.E. CCTV Camera 
PE. Rondo Quadraphonic 

Four Channel Sound 
(Designer Approved) 

Electronic ignition 
Electronic Flash 
P W Tele- Tennis Game. 
U.H.F. Modulator 
Bench Power Supply 
Wobbulator 
All ET! Top Projects 
Many of the Elektor Projects 

NOTE. PC.8s for most published protects available to orde 

CROFTON ELECTRONICS LTD 
Dept e 124 Colne Road.TNickenhee, Middx. 01 8981569 

Hn SHORT -WAVE .A.C. KITS 

WORLD -WIDE RECEPTION 

Famous for over 35 years for Short-Wave Equip 
ment of quality. "H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Over 10,000 satisfied 
customers -including Technical Colleges, Hos- 
pitals, Public Schools, R.A.F., Army, Hams, etc, 

1975 "DX" RECEIVER 
Complete kit Price £5.50 (fuel. p. -5 p. 
Customer writes: "Australia, India and America 
at loud volume. " -'I have now heard over 300 
stations including many Amateurs. I have 
received 32 Q.S.L. verified reports -from all 
continents. An amazing one -valuer." 
This kit contains all genuine short -wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
an all our products -fully guaranteed, Full range 
of other S.W. kits, including the famous model 
"K plus" (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 RH19 3SN 

Everest Instruments Ltd. 
34, Shakespeare St., Nottingham. 

Tel. (0602) 45466 
Al, l prices quoted 

ly, 
include p. A p., A VAT, min. order £1 CWO on 

Transformers 
All 240e 50hz primaries 

Volts Amps £ p 
6.3 1.5 1.83 
6.3 3.0 2.09 
9.0 1.0 1.83 

12.0 0.5. 1.83 Semiconductors 
12.0 1.5 2.09 
12.0 3.0 - 3.02 
6 -0 -6 0.5 1.96 
0 -0 -9 0.5 1.96 
9 -0 -9 1.0 2.23 
10.0.10 2.0 3.00 
12 -0-12 - 1.0 2.23 
12 -0 -12 2.0 3.13 
12 -0-12 3.0 4.32 
15 -0 -15 1.0 2.88 
15 -0 -15 2.0 3.78 
18 -0 -18 2.0 4.32 
20 -0 -20 1.0 3.03 
20 -0 -20 2.0 4.32 
30 -0-30 1.0 4.32 
0- 10- 12 -14- 

16-18 4.0 4.58 
0- 12- 15 -20- 

24-30 2.0 4.45 
0- 5- 20 -30- 

40-60 2.0 6.54 

10x6EMI 
8 ohm 20 watt 

13X8EMI 
8 ohm 20 watt 

13 x 8 EMI 
8 ohm 25 watt 

Bulk tape eraser 3.53 
15 -8 -3 ohm 12 watt 

matching 1.71 
Transistor driver 

4:1 +1 0.27 

P.C. Board 
Single sided fibre 

glass 0.70 sq it 
Double sided fibre 

glass 1.00 sq it 
Cut in multiples of 6" 
I.e. 6 x 6, 6 x 12, 12 x 12, 
12 x 18, etc. 
Circuit etchant 250m1 0.55 

1 lb ferric chloride 0.50 
250m1 plastic bottles 0.16 

Speakers £ p 
3" Goodman tweeter 

8 ohm 51CD4 1.47 
3" Audax tweeter 

8 ohm 15 watt 1.60 
5" Audax bass 

8 ohm 10 watt 3-23 
6f" Audax 8 ohm 

15 watt 2'95 
6f" EMI d /cone 

8 ohm 10 watt 3.59 
8 x 5 EMI d /cone 

8 ohm 10 watt 3.67 
8" Celestion d /cone 

8 ohm 10 watt 2.76 

Diodes 
IN4001 
IN4002 
IN4003 
IN4004 
IN4005 
1N4007 
0A70 
0A81 
0A90 
0A91 
0A202 
BA154 
BAIN 
IN974 
400mw zeners 

3v to 33v 

Silicone bridge 
rectifiers 
2a 54e rms 
2a 100v rms 

Thyristors 
la 100e pie 
1a 400v ply 
3a 400e ply 

Triacs 
2a 400v ply 
6a 400v ply 
10a 400v p(v 
Dian 

Linear I.C's 
709P 8p D.I.L. 
741P 8p D.I.L. 
748P 8p D.I.L. 

74 series T.T.L. 
7400 
7402 
7404 
7413 
7447 
7473 
7475 
7490 

7 segment led 
numeral display 
16p D.I.L. 

D.I.L. sockets 
8 pin 
14 pin 
16 pin 

7.36 

6.75 

7.84 

s#p 
P 

p 

12, 
12 

i3p 
Bp 

7}P 

}Bp 

efp 
13p 
4p 

10p 

409 
47p 

30p 
45p 
57p 

86p 

122p 
25p 

30p 
42p 
45p 

15p 
iBp 
15p 
43p 

146pp Up 
89p 

1fSp 

15p 
15p 
iBp 

Electrolytics. Tubular with axial leads except where 
stated. 

Mfd. Volts Pence 

single end p/c fitting 

single end p/c fitting 

single end can 
single end can 
single end can 
single end can 

single end can 

single end can 
single end can 
single end can 

47 
330 

4 
4 

7 
7 

68 
470 

6.3 
6.3 

7 
9 

1000 
25 

6 
10 

11 
7 

47 
220 

10 
10 

7 
7 

330 
15 

10 
16 

9 
7 

33 
68 

16 
16 

7 
7 

220 
220 

16 
16 

9 
9 

330 
1000 

16 
16 

12 
20 

10 
22 

25 
25 

7 
7 

47 
100 

25 
25 

7 
7 

150 
200 

25 
25 

9 
11 

1250 
5000 

25 
25 

24 
55 

1000+1000 30 32 
2500 

6.8 
30 
40 

40 
7 

16 
100 

40 
40 

7 
9 

1000 50 35 

4.7 63 7 
10 
32 

63 
63 

7 
7 

800 
2500 

63 
83 

32 
80 

4700 63 140 
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GIRO NO. 331 7056. Access accepted. 
C.W.O. only. P. & P. 15p on orders below E5 

Discount: E10 -10 %, (except net items) 

clIF 
Export Order enquiries welcome (VAT free) 

Official Orders accepted from 
Educational & Government Departments 
ALL PRICES INCLUDE VAT AT 8% 

PLEASE ADD AN EXTRA 15% VAT EXCEPT ON TEST METERS, AND VEROBOAR, 
SPECIAL RESISTOR KITS (Prices include post & packing) 
10E12 4W KIT: 10 of each Ell value, 22 ohms-1M, a total of 570 (CARBON FILM 5 %), 43.85 net 
25E12 }W KIT: 25 of each Ell value, 22 ohms-IM, a total of 1425 (CARBON FILM 5 %), £9.00 net 

Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

MULLARD POLYESTER CAPACITORS C2.80 SERIES 
250V P.C. Mounting: 0.01µF, 0015µF, 0022µF, 0033µF, 0047µF, 3 }p. 0068µF 
0.1µF, 44p. 015µF, Sp. 22µF, 6p. 0.33µF, Sp. 047µF, 10p. 068µF, 13p IµF, 
16p. 1 5µF, 24p. 2.2µF, 27p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001µF, 0.0015µF, 00022µF, 00033µF, 00047µF, 3p. 0.006811F, 0.01µF, 
0.015µF, 0022µF, 0033µF, 3 #p. 0047µF, 0068µF, 01µF, 4 ;p. 0.15µF, 7p 
022µF, 9p. 0.33µF, 13p. 047µF I5p. 
160V:0.01µF, 0 I5lF, 0.022µF 3,p. 0.047µf, 0.068µF, 4p, 0. IpF, 444p. 0.15µF, S1,P. 
022µF. 6p. 0.33µF, 7p. 047/F, 9p. 0.68AF, 13p. 1pF, 15p. 

MINIATURE CERAMIC PLATE CAPACITORS 
50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180. 220. 270, 330, 390, 470, 
560, 680, 820, 1 K, I K5, 2K2, 3K3, 4K7, EKE, (µF) 0.01, 0015, 0 022. 0033, 0.047, 
14p. each. 0. 1, 30V, Sp. 
POLYSTYRENE CAPACITORS 160V S% 

47OÓ16600, 12, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300 

RESISTORS 
CF -High Stab Carbon Film, 5% MF -High Stab Metal Film, 5 %. 
W. Type Range 1 -99 100 -499 500 -999 1000+ Size mm 
k CF 22 -IM I 0.80 0.65 0.60 2.4x75 
* CF 22 -2M2 1 0.80 9.65 0.60 3.9x10.5 
4 CF 22 -IM I 0.80 0,65 0.60 5x16 
4 MF 10 -2M7 2 1.7 1 4 
f MF 10-2E42 2 1.6 1.3 
I MF 10-10M 3 198 181 
2 MF 10 -10M 4.5 3.52 3.08 

1.2 3x7 
1.1 4.2x10.8 
1.65 66x13 
2.75 8x175 

(Price in pence each). 

VALUES AVAILABLE -E12 Series only.(Net prices above 100.) 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 7p each I K, 2K2, 
4K7, 10K, etc. up to 1M D 
SUB -MIN 0.05W Vertical, 100 n to 220K f2 7p each. 

B. H. COMPONENT FACTORS LTD. 
(P.W.) LEIGHTON ELECTRONICS CENTRE, 
59 NORTH ST., LEIGHTON BUZZARD, BEDS. 
Tel.: LEIGHTON BUZZARD 2316 (STD. Code 05253) 
CATALOGUE No. 4 20p 

Miniature Nullard Electrolytic. 
I.OµF 63V 7p 
1.5µF 63V 7p 
2.2µF 63V 7p 
33µF 63V 7p 
4.00F 40V 7p 
47µF 63V 7p 
68µF 63V 7p 
10µF 25V 7p 
10µF 63V 7p 
ISµF 16V 7p 
ISµF 63V 7p 
16µF 40V 7p 
22µF 25V 7p 
22µF 63V 7p 
32µF 10V 7p 
33µF 16V 7p 
33µF 40V 79 
47µF 10V 7p 
47µF 25V 7p 
47µF 63V 8p 
68µF 16V 7P 
68µF 63V 14p. 
100µF 10V 7p 

IOOµF 25V 7p 
IOOµF 63V 17p 
150µF 16V 7p 
150µF 63V 17p 
220µF 6.4V 7p 
220µF 10V 7p 
220µF 16V 8p 
220µF 63V 25p 
330µF 16V 14p 
330µF 63V 28p 
470µF"6-4 8p 
470µF 40V 25p 
680µF 16V 17p 
680µF 40V 28p 
1000µF 16V 25p 
I0004F 25V 28p 
1500µF6-4V 17p 
1500µF 16V 28p 
2200µF 10V 28p 
3300µF6.4V 28p 

VEROBOARD 0I 0.15 
24 x 5" 36p 36p 
24 x 35" 33p 2Sp 
35x5" 42p46p 
35 x 35" 36p 36p 
24 x I" IOp 9p 
24 x 5" (Plain) - 19p 
2# x 35" (Plain) - 169 
5 x 35" (Plain) - 19p 
Insertion tool 73p 739 
Track Cutter 56p 56p 
Pins, Pkt. 50 22p 22p 

TRANSISTORS 
AC127 2Ip BC2I2L 13p 
AC128 22p BC213L 13p 
BC107 12p BC214L 18p 
BCI08 12p 0C44 19p 
BCI09 I3p 0071 13p 
BC148 13p OC81 17p 
BC149 13p 0C170 29p 
BC182L 13p 2N2926 13p 
BCI83L 13p 2N3702 14p 
BC184L 14p 

POTENTIOMETERS 
Carbon Track 5K 12 to 2M R, log or lin (and IK lin). Single, 17íp Dual Gang 48p. Log single with 
switch 28p. Slider Pots. 10K, 100K, 500K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55p. 

DIODES 
N4001 60p 
N4002 7f p 
N4003 9p 
N4004 90p 
N4005 12p 
N4006 14p 
N914 7p 
N916 7p 

BA100 IOp 
OAS 41p 
0A47 9p 
OA81 IIp 
OA200 8p 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 180° 16p 
Std. lack 20p 
2.5mm jack 13p 
Phono 7p 
SOCKETS 
DIN 2 Pin 10p 

3 Pin IOp 
5 Pin 180° 12p 
Std. lack 18P 
2.5mm lack 13p 
Phono 7p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): 1/25, 2125, 4/25, 4.7/10, 5/25, 8/25, 10 /10, 10/50, 16/25, 
22/63, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 7p. 50/50, Bp. 
100/50, 200/25, IOp. 250/50, IBp. 500/10. 9p. 500/25, 17p. 
500/50, 25p. 1000(10, 17p. 1000/25, 15p. 1000 /50, 40p. 2000/10, 
2.0p. 10001100, 11.10. 2000/25, 35p. 2000/100, L1'10. 2500/25, 
38p. 2500/50, 68p. 5000/25, 69p. 5000/50, LI .20. 
HI -VOLT: 4/350, 20p. 8/350, 23p. 100/100 27p. 16/350, 35p. 
100/100, 27p. 100; 250, 40p. 
METALLISED PAPER CAPACITORS 
250V: 005µF, 0.1µF, 6p. 0.25, 6p. 0.5µF, 7 #p. 1µF, 9p. 500V: 
0.025, 0.05, 6p. 0.1, 6p. 0.25, 7 #p. 0.5, 9p. 1000V: 0.01, 
12p. 0022, 13p.0-047, 0.I, 19p. 0.22, 28p. 0.47, 36p. 

PLEASE NOTE OUR NEW ADDRESS NEW KIT 
Our new Electronics Centre is now open in Leighton Suntard 

5E12 ;W Metal Film. 
and all callers are welcome. As well as our normal stock of over 
2000 product lines, we have a large range of surplus equipment, 5 each value 1011 -IM, 
Bargains, Calculators, etc. OPEN 4 DAYS 9 to 5 (shut 12.30 to total of 305 L375 net. 
1.30). 

MULTIMETER 04313 
22 Ranges plus AF /IF Oscilla- 
tor 20,000(2 /Volt. 
Vdc- 0.5 -I000V in 7 ranges 
Vac- 2.5 -1000V in 6 ranges 
Idc- 005 -500mA in 5 ranges 
Resistance- 50 -IMG in 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR -1 KHz and 465 
KHz (A, M.) at approx. I Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE L8 -64 net p & p 50p. U4323 

MULTI METER 04341 
27 Ranges plus Transistor Tester. 
16,7000,/Volt. Overload protected. 
Vdc- 0.3 -900V in 8 ranges. 
Vac -I .5 -750V in 6 ranges. 
Idc- 0.06- -600mA in 5 ranges. 
lac- 0.3 -300mA in 4 ranges. 
Resistance- 2K0 -2M5 in 4 ranges 
Accuracy- dc -24 %. ac -4 %of F.S.D 
hfe- 10-350 in 2 ranges. 
Size-I15 x 215 x 90mm. 
Complete with steel carrying 
case, test leads, and battery, 
PRICE £11.88 net p & p 50p. 

U4341 

MULTIMETER 04314 
34 Ranges. High sensitivity. 
20,0000 /Volt, Overload protected. 
Vdc- 0'6 -1200V in 9 ranges. 
Vac- 3 -900V in B ranges. 
Ide -0'06 -3A in 6 ranges. 
lac- 0.3 -3A in 5 ranges. 
Resistance - 2513 -5MD in 5 ranges. 
Accuracy -dc and R-..-24% 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 E10.64 net p & p 50p. 

U4324 

MULTI METER U4313 
33 ranges. Knife edge with mirror scale. 
20,00012 /Volt. High accuracy. mVdc -75mV 
Vdc -I -5 -600V in 9 ranges. 
Vac -I 5 -600V in 9 ranges. 
Ide-60-120 microamps in 2 
Ide- 0'6- i500mA in 6 ranges. 
lac- 0.6- 1500mA in 6 ranges. 
Resistance-1K0-1M0 in 4 ranges 
db scale -10 to + 12db. 
Accuracy- dc -14%, ac -24% 
Size -115 x 215 x 90mm. 
Complete with steel carrying case, 
test leads, and battery. 
PRICE L14.90 net p & p 50p. U4313 

66 PAGES 

3000 ITEMS 

600 PICTURES 

HAVE YOU 
GOT YOURS 

CATALOGUE NO. 4 

NEW CONVENIENT 
SIZE, AND FULLY 
ILLUSTRATED. 

CONTAINS MANY 
HARD TO GET 
ITEMS 

YOUR 
COMPLETE 
LECTRONIC 
STORES 

MAIL 
ORDER 

AND 
SHOP 

Is 

PAYS FOR ITSELF 
WITH DISCOUNT 

VOUCHERS 
WORTH 

20p 

* DISCOUNTS * ALL NEW STOCK 

* SATISFACTION 
GUARANTEE 

* DEPENDABLE 
SERVICE 

SEND NOW ! 

YOUR SINGLE SOURCE FOR 
THE EASY -BUILD ORGAN 
We are the only manufacturers supplying the easy - 
build organ complete. Full after sales advice given. 

Studio Electronics 
LT D 

PO BOX 18 HARLOW CM18 6SH ESSEX 
Tel: HARLOW (STD 0279) 416771 

New catalogue now available on receipt of S.A.E. 
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it is ,ew! it's ATE w:! 
Pocket size medium wave signal generator. Can 
align, trim and tune I.F.Ts and M.W. bands. Variable 
frequency. Can also be used as SIGNAL INJECTOR. 
Price £ 3.50 by post parcel. 
Send bank draft with order. 

Pen sized, fully transistorised handy signal injector. 

Covers 1000 Hz. with harmonics upto 30 MHz. 

Helps trouble -shoot any tube or transistor audio, 

I.F. and R.F. circuitry. Price £ 3.00 

WHOLESALE ENQUIRIES WELCOME 

i 

CENTRAL IMPORTS U EXPORTS 
SR, MOUNT PLEASANT, WEMBLEY MIDOX { U.K 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push -pull. 

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

pre -amplifier stage with 
separate Volume. Bass boost 

and Treble cut controls. Suitable 
for 8 -15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugs. Overall size 3" high x 6" wide x 71" deep. AC 
200/250V. PRICE £1500. P. & P. 65p. 

DE LUXE ST REO AMPLIFIER 
A.C. mains 
200 -240 
I.' s i n g 
heavy duty 
fully isola- 
ted mains 
transform - 

er with full 
ace recti- fication 

giving ade- 
q u a t e 

uothhng with negligible hum. 
Valve line up:- 2 ECL86 Triode Pentodes. 1 EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving base and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right band 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 size 
11"w x 4 "d. Overall height including valves 5 ". Ready 
built & tested to a high standard. £1250. P. &P. 85p. 
ALL -PURPOSE POWER SUPPLY UNIT 200/240v. A.C. 
Input. Four switched fully smoothed D.C. outputs giving 
6v. and 74v. and 9v. and 12v. at 1 amp on load. 
Fitted insulated output terminals and pilot lamp indicator. 
Hammer finish metal case overall size 6" x 34" x 2t ". 
Ready 

built and PRICE E6.35 tested. P. á P. 55p. 

. 
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VYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price £1.80 yd. length. P. & P. 30p 
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 mains transformer, rectifier and ECL82 triode 
pentode valve an audio amplifier and power output 
stage. Impedance 3 ohms. Output approx. 3.5 watts. 
Volume and tone controlo. Chassis size only lin. wide 
x 3in, deep x bin, high overall. AC mains 200/240v. 
Supplied absolutely Brand New completely wired and 
tested with good quality output transformer. í['s00 

P. & P. 60p BARGAIN PRICE LJ 
FEW ONLY! 
High grade mains transformer with grain orientated 
lamination. Primary 200/240 Secondary 18.5 volts at 
0.6 amps and 4.6 volts at 0.3 amps. Size 2" 1x21" wx 
2" d overall. £1.40 plue 35p P. Sr P. 

BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinatione0- 5- 10- 15- 20- 25- 30- 36- 40 -60v. 
halt wave at 1 amp. or 10-0 -10, 20 -0-20, 30- 0 -30v. at 
2 amps full wave. Size 3in. long x 3 }in. wide x 3is. deep. 
Price £2.75 P. & P. 65p. 
MAINS TRANSFORMER. For power supplies. 
Pri. 200/240v. Sec. 9 -0 -9 at 600 niA. £135. P. & P. 30p, 
Pri. 200/240v. Sec. 12 -0 -12 at 1 amp. £1.50. P. it P. 30p. 
Pri. 200/240v, Sec. 10-0 -10 at 2 amp. £2.20. P. & P. 40p. 
8 VOLT RELAY 
100 m/A single pole normally closed. 2 for 80p 4- 15p P.& P. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9 -1Sv. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz- 25KHz. Gain 26dB. Solid encap- 
sulation size 1}" x 11" x } ". Brand new complete 
with instructions. Price 1.38p. P. & P. 15p. 

HANDBOOK OF TRANSISTOR EQUIVALENTS AND 
SUBSTITUTES 
A must for servicemen and home constructors. Including 
many 1000's of British, U.S.A. European and Japanese 
transistors. ONLY 40p. Post 7p. 
8 Reference Encyclopedias for Electronic Engineers and 
Designers, covering between them transistor character- 
istics, diode and transistor equivalents. Many thousands 
of up to date European types listed. 
Diode Equivalents, £1.00; Transistor Equivalents, £1.20; 
Transistor Characteristics, £1.40; POST FREE All three 
together, £8-20 

NEW ISSUE 
Thyristor, Triac. Dian etc. encyclopedias £1.70, Post Free 
8 pole 3 way 2 bank low loss Yaxley type switches 11" 
sections. Standard spindle. 2 switches 75p + 25p P. Si P. 

HARVERSONIC MAINS OPERATED SOLID 
STATE STEREO FM TUNER 

f 
1 \C"\\'',.. 

£e4a .. Y 
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Enioy fabulous stereo radio at this 
fabulous 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 etereo beacon 
'indicator. Nominal output of tuner 100mV. Approximate 
size 12}" wide x 8" deep by 2}" high. Supplied ready 
built. fully tested and fully guaranteed (not available in 
kit form). 
Price £2750 Post and Packing £1.00. 

STEREO- DECODER 
SIZE 2" x 3" x 0" ready built. Pre - 
aligned and tested. Sens. 20.560 mV 
for 9 -16V ne . earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can he 
fitted if required. Full details and 
i nstructions (inclusive of hints and 
tips) supplied. £8.25 plus 16p. P. & P. 
Stereo beacon light if required 45p 
extra. 

SPECIAL BARGAIN OFFER! 
Limited number of BSR C129/123 Auto Changer De 
Luxe with lightweight tubular arm and stereo cartridge. 
Brand new. ONLY £1100 +p. & P. 60p. 

LATEST Hi Sensitivity Uni- directional slim -line conden- 
ser microphone as used by many professionals. Very low 
acoustic feedback. Available hi impedance or low im- 
pedance. State which required. 51625 plus 25p P. & P 

LATEST ACOS OP91 /1SC mono compatible cartridge with 
t/o stylus for LP /EP /78. Universal mounting bracket. 
£1.75, P. & P. 16p. 
CERAMIC STEREO CARTRIDGE. Universal Mounting 
brackets and turnover stylus. 70mV per channel output. 
ONLY £2.08 + 15p P. and P. 
SONOTONE STAIN COMPATIBLE STEREO CARTRIDGE 
T/O stylus Diamond Stereo LP and Sapphire 78. 
ONLY £2.82 P. Sr P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP. £3.18, P. & P. 15p. 
LATEST CRYSTAL T/O STEREO COMPATIBLE 
CARTRIDGE for EP /LP /Stereo/78. £1.98 P. & P. 16p. 
LATEST T/0 MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/78 mono or etereo records on mono 
equipment. Only 51-75, P. & P. 15p. 

QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84 
and rectifier. Separate Base, Treble and Volume controls. 
Complete with output transformer matched for a ohm 
speaker. Size 7in. wide x 3in. deep x 6In. high. Ready 
built and tested. PRICE £650, P. & P. 75p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE £7.75, P. & P. 75p. 

HI -FI LOUDSPEAKER SYSTEM MK I I 
Beautifully made, simulated teak finish enclosure 
with atttactive slatted front. Size 161" high x 100" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" base unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm impedance (state which). 
OUR PRICE £11.25 each Carr. £1.25. 
Cabinet Available Separately 28.25, Carr. £1.10. 
Also available in 8 ohms with EMI 13" x 8" base 
speaker with parasitic tweeter £1000, Carr. £1.25. 

LOUDSPEAKER BARGAINS 
in. 3 ohrn £1.45, P. Si P. 15p, 7 x 41n. 3 ohm 51.89, P. & P. 
5p. 10 x Sin. 3 or 15 ohm £2.50, P. & P. 35p. E.M.I. 
x lin. 3 ohm with high flux magnet £2'08, P. & P. 25p. 

E.M.Y. 131 x 81n. with nigh flux ceramic magnet with 
parasitic tweeter 3, 8 or 15 ohm 54.12, P. & P. 35p. 
E.M.Y. 13 x 8tn. 3, 8 or 15 ohm with inbuilt tweeter 
and crossover network £5'50, P. & P. 35p. 
E.M.I. tweeter. Approx. 34". Available 3 or 8 or 15 ohms, 
£2.00 + 25p, P. & P. 
BRAND NEW. Bakers Loudspeakers at substantial dis- 
counts. 12ín. 15w. H/D Speakers. 3, 8 or 15 ohms. State 
which. Current production by well-known British maker. 
Now with Hiflux ceramic ferrobar magnet assembly £950. 
Guitar models, 30w £8.95, 35w, £10.50, P. &P. 75p. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO- DYNAMIC SPEAKER 
Size 115" x 14 II" x 1{e" deep. Weight 19m. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 4011z- 20kHz. Can be mounted on ceilings, 
walls, doors, under tables, etc., and used with or without 
baffle. Send S.A.E. for frill details. Only £7.85 each. 
P. & P. 60p. 
NOW ALSO AVAILABLE: 8 ", 10 watts, r.m.s. 20 watt 
peak 40Hz- 20,000Hz. Overall depth 1 ". Ideal for Hi -Fi 
or for use in cars. £5.18 + 40p P. and P. 

HARVERSONIC SUPER SOUND 
10 + IO STEREO AMPLIFIER KIT 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including Slicon Transistors in the Brat five 
et ages on resulting; 4,x men lover noies, 
level with improved sena:til ity. Ic'egr"i pre -amp with 
Base, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. 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.s. per channel into 5 ohms. Fre- 
quency response ±3dB 12- 30,000 Hz Sensitivity: 
better than 80mV into 1MO. Full power bandwidth: 
+3dB 12- 15,000 Hz- Bass boost approx. to t12dB. 
Treble out approx. to -16d13, Negative feedback 18dB 
over main amp. Power requirements 35v. at 1.0 amp, 
Overall Size 12 "w. x 8 "d. x 2 } "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT 515-00 P. & P. 60p 
(Magnetic input components 33p extra) 

POWER PACK KIT .. .. £5.85 P. & P. 55p 
CABINET .. , . .. 55 15 P. & P. 55p 

(Post Free if all units purchased at same time) 
Full after sales service 

Also available ready built and tested £3250. Post Free, 

Note. The above amplifier Or suitable for feeding two mate 
sources into inputs (e.g, mike, radio, twin record decks, ale. 
and will then provide mixing and fading facilities for med- 
ium powered Hi -Fi Discotheque use, etc. 

8 -VALVE AUDIO 
AMPLIFIER HA34 MK II 
Designed for HI -Fi reproduc- 
tion of records. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 74 "w. x 4 "d. x 
4} h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving base and treble litt and 
cut. Negative feedback line. Output 45 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 57.75. P. & P. 70p. 

HSL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc £6.50 
P. ei P. 70p. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from °- 

EL84s in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow recorde 
and announcement 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -15 fl speaker and 2 independent volume controls, 
and separate bass and treble controls are provided 
giving good lift and cut. Valve line -up 2 EL84,, ECC83, 
EF86 and EE80 rectifier, Simple instruction booklet 
25p + SAE (Free with parts)' All parts sold separately. 
ONLY £1200 P. & P. 01.00. Also available ready built 
and tested £1650 P. & P. £1.00. 

HI -FI STEREO HEADPHONES 
Adjustable headband with comfortable flexifoam ear- 
muffs. Wired and fitted with standard stereo tin jack 
plug. Frequency response 30- 15,000Hz. Matching 
impedance 8 -16 ohms. Easily converted for Mono. 
PRICE £4.05, P. & P. 25p. 

Prices include VAT at Current Rate 

Open 9.30 -S.30 Monday to 
Friday. 9,30 -5 Saturday 
Closed Wednesday. 
All prices and specifications correct 
at time of press and subject to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 

A few minutes from. South Wimbledon Tube Station. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 

PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO D.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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"I earn more thanks to ICS" 
Thousands of people have said it. Now it's your turn. 
ICS point the way to the better future you know you 
deserve. 
Personal Tuition 
Whether you need a basic grounding or tuition to 
complete your technical qualifications, ICS offer expert 
guidance from fully qualified tutors. You take the road 
to a better life at your own pace, in your own home, 
with the backing of the world's most experienced home 
study school. 
Guaranteed success 
ICS offer all examination students guaranteed tuition 
until successful. Plus expert advice on exam 
techniques. Make sure of your future with ICS. 
Choose the right course now. 
City and Guilds Certificate 
Make sure you get your Certificate with ICS: 
Telecommunications Technicians 
Radio TV and Electronics Technicians 
Electrical Installations Technicians 
Electrical Installation Work 
Radio Amateurs 
Also MPT Radio Communications Certificate 
Technical Training 
ICS offer a wide choice of non -exam courses designed 
to equip you for a better job in your particular branch 
of electronics, including: 
Electronic Engineering & Maintenance 
Computer Engineering & Programming 
Radio TV & Audio Engineering & Servicing 
Electrical Engineering, Installations & Contracting 
Self Build Practical Radio Kits 
Colour TV Servicing 
Technicians trained in TV servicing are in constant 
demand. Learn all the techniques you need to service 
Colour and Mono TV sets through new home study 
course approved by leading manufacturer. 
QUALIFY FOR A NEW CAREER 
Home study courses also available for leading 
professional examinations and diploma courses for 
over 200 business and technical subjects including: 
Accountancy Engineering Motor 
Administration Farming Personnel 
Advertising Heating Purchasing 
Air Conditioning Management Sales 
Building Marketing Storekeeping 
Catering Mechanical Work Study 

G.C.E. 60 subjects at '0' and 'A' levels. 

POST OR PHONE TODAY FOR FREE BOOKLET 

MI NW M1101111111111111111=111111111111111 
I am interested in 

1 Name 

IAddress 

ICS 
520 

To: International Correspondence Schools, 
Dept. S30, Intertext House, LONDON SW8 4UJ 
or telephone: 01 -622 9911 (all hours) 

Accredited by CA CC. 

I 

INNI ® INIE M M OIM' M l ® 

* ELECTRONIC 

PIANO KIT 

* SYNTHESISER 

KIT 

* ELECTRONIC 

ORGAN KITS 
There are five superb 
Electronic Organ kits 
specially designed for 
the D -1 -Y enthusiast. With 
the extreme flexibility 
allowed in design, you 
can build an organ to 
your requirements, which 
will compare with an organ commercially built 
costing double the price. 

* Portable organ with 4 octave keyboard, £145.29. * Console organ 
with 5 octave keyboard, £25093. * Console organ with 2 x 4 octave 
keyboards and 13 note pedal board, £470.65. * Console organ with 
2 x 5 octave keyboards and 32 note pedal board, £680. * Console organ 
with 3 x 5 octave keyboards and 32 note pedal board, £960. * W/W 
Sound Synthesiser Kit, £149. * W/W Touch Sensitive Electronic Piano, 
£110. 

All components can be purchased separately, i.e., semiconductor 
devices, M.O.S. master oscillators, coils, keyboards,' pedal boards, 
stop tabs, draw bars, key -contacts, etc. Lesley type speaker units from £50. 

Send 50p for catalogue which includes 5 x 10p vouchers or send your 
own parts list, enclosing S.A.E. for quotation. 

Elvins Electronic Musical Instruments 
12 Brett Road, Hackney, London EB 1JP (Tel. 01 -986 8455); 
8 Putney Bridge Road, London SW18 1HU (Tel. 01 -870 4949); 
40a/42a Dalston Lane, Dalston Junction, London E8 (Tel 01 -249 

5624). 
Business hours: Open 10 a.m. to 7 p.m. Monday to Saturday. Closed all 

day Thursday. Open 10 a.m. to 1 p.m. Sunday. 

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

Telephone: 20767 

5 WATT ZENER DIODES 3.5, 4.25, 9, I1, 12, 15, 18, 20, 22, 24, 
30 Volts. All at 30p each. 

TAPE RECORDER MECHANICAL COUNTERS @ 20p. 
MINIATURE TUNING CAPACITORS. With Slow Motion 

Drive. 250 + 250pf E 38p, 500 + 500 + 17 -{- 17pf @ 38p. 
12 SUB -MINIATURE PRE -SET POTENTIOMETERS 3 x 300 

ohm, 3x2.5K,3x SK, 3x47K for 35p. 
1 WATT I.C. AUDIO AMPLIFIER Type TAA 6118 with circuits 

@ 70p. 
60 ASSORTED WIRE WOUND RESISTORS I to 10 Watt @ 57p. 
200 TUBULAR CERAMICS Assorted @ 57p- 
50 IN 4000 SERIES Manufacturers Fall Outs @ 57p. 
50 ASSORTED RADIO and TV KNOBS for 75p. 
50 AC 128 TRANSISTORS Untested @ 57p. 
200 ASSORTED TUBULAR CERAMIC CAPACITORS @ 57p. 
20 P CHANNEL MOS FET's with circuits @ 75p. 
100 ASSORTED SILVER MICA CAPACITORS @ 57p. 
SILICON PHOTO TRANSISTORS 33p, PHOTO DARLING- 

TON TRANSISTORS @ 45p. 
25 METAL TO 18 TRANSISTORS like BC 107 -8 -9 Untested @ 57p. 
COMPRESSION TRIMMERS !Opt, 30pf, 50pf, I000pf. All at 6p each. 
LARGE PACKET OF MICA WASHERS For TO 3, TIP Series, 

BID Series, Bushes, etc. @ 33p. 
200 POLYSTYRENE CAPACITORS Assorted @ 57p. 
10 MINIATURE 10 Amp SILICON BRIDGES Untested for LI 25. 
75 MULLARD C280 CAPACITORS Assorted for 80p. 
5 WATT AUDIO I.C. Type SN 76013ND with data @ LI- 
MULLARD LOCKFIT TRANSISTORS BC 147, BC 148, BC 149, 

BC 157, BC 158, BC 159, BF 194, BF 195, BF 196, BF 197. All at 6 for 57p 
S0 ASSORTED POTENTIOMETERS for LI. 
BF 180 or BF 181 TRANSISTORS 5 for f1. 
18 VOLT I amp MAINS TRANSFORMER 240 Volt Prim. @ 85p. 
200 ASSORTED DISC CERAMIC CAPACITORS @ 57p. 
BF 224 RF AMPLIFIER TRANSISTORS 6 for 50p. 
6 TUNING VARACTOR DIODES with data @ 35p. 
25 ASSORTED TRANSISTOR I.F. TRANSFORMERS R 40p. 
FERRANTI ZTX 107 (BC 107) TRANSISTORS 8 for 57p. 
TRANSISTOR T.V. TUNER BRAND NEW @ £1.10. 
All V.A.T. Paid and Post Free Over LI. 

Practical Wireless, October 1975 

www.americanradiohistory.com

www.americanradiohistory.com


Videomaster 
urge all good electronics 

enthusiasts to play the game 
The best thing about the Videomaster 

Home T.V. Game Mk. Ill is that the sheer 
pleasure of building it is immediately followed 
by the excitement of playing three fascinating 
games. 

The famous Videomaster is now 
available for you to make. It plugs into any 
standard UHF 62.5 line TV set, and it shouldn't 
take you longer than atew hours to build. 

POST TODAY TO: r Videomcister Ltd 
119 /120 Chancery Lane, London WC2A 1 QU 

In detail ... The Videomaster Mk. Ill has eleven 
integrated circuits ... four transistors .. 
eleven diodes ... is easy to build ... with no 
alignment necessary because with ready -built 
and tested transistorized UHF modulator, is 
complete with all parts ... including fully 
drilled and prepared p.c.b.... handsome plastic 
box ... control leads ... complete step by step 
assembly instructions ... Runs on a PP7 9 volt 
battery ... and has logic and analogue "state 
of the art" circuitry all with National Semiconductors 
CMOS devices ... with full specification. 

The cost? Only £19.95 (+ VAT) 

Please send me (insert no.) Videomaster Mk. Ill kits at £21.55 ea. inc. VAT. P & P 

I enclose my cheque /money order for £ 
Tick if VHF Modulator required -£1 extra 

NAME 

ADDRESS 

ALLOW 14 DAYS FOR DELIVERY 

PW 7 
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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 Classified Ad- 
vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon 
Street, London, EC4A 4AD for insertion in the next available issue. (01 -634 4451). 

Receivers and Components 

VALVES, RADIO-TV-TRANSMITTING- 
INDUSTRIAL 1930 to 1975. 2200 types 
stocked. Many obsolete. SAE for quo- 
tation. List 20p Postal Export Service. 
We purchase new and boxed valves. 
Cox Radio (Sussex) Ltd., The Parade, 
East Wittering, Sussex. West Witter - 
ing 2023. 

UNTESTED PACKS: Capacitors, 50 
disc ceramics, 30p; 20 polyesters, 
40p; 25 electrolytics, 54p. 100 Resis- - 

tors, 99p. Semiconductors, 200 
mixed 54p; 8 branded AC128, 54p; 
40 2W zeners, 54p; 50 400mW 
zeners, 54p. BC107 & 8, Ilp each; 
BC109, 12p; 2N3055, 40p; 2N3819e, 
25p; DL704 seven segment LED dis- 
plays, 95p or 4+ 90p each. Driver 
IC for DL704 (7448), 90p each; Ilb 
bag of ferric chloride, 80p; 31b of 
computer panels, £1.65; 10 assorted 
potentiometers, 54p; 1,000 or 
2,000µF, 30V electrolytics, 52p each; 
10µF 63V elec., 5p each. For price 
list send SAE or 1011 ALL prices 
include VAT at present rate. Please 
add 20p P &P on all orders under £5. 

TAMAR ELECTRONICS 
PO Box 17, Plymouth, PLI lYJ 

UNBELIEVABLE SPEAKER BAR- 
GAINS! 811 Acoustic Suspension, teak/ 
sculptured foam front, 6 watt £5.30; 
12 watt £6.50; 16 watt (bin woofer, Sin 
tweeter) £7.90. (Lists 20p.) Satisfac- 
tion guaranteed (10% p &p). Gregg 
Electronics, 105 Grange Road, London 
5E25. 

BETA DEVICES 
MANUFACTURERS BRANDED PRODUCTS 

*RANSISTORB DIODES & SECT BRIDGE RECT. 
AC187 /8 PR 0.40 
BC107/8/9 0.09 

IN914 0.04 
íN4148 004 

IA 100v WO1020 
IA 200v WO20.28 

BC109C 0.11 
BC147/8/9 0.10 

BY127 0.14 
I54001/2 0.06 

IA 600v W060.80 
25A 200v 1200 

BC1f70/71/720.18 
115188 0.80 

154003/4/5 006 
IN4006 /7 O 0$ 

ZENERS 
BZY88o 3.3- 

BFY50 0.18 
BFY51 /52 0.12 

155401 0.11 33v 5% 009 
1 watt 6 8- 

555 Timer 0.60 2N1132 0 -25 
251711 0.25 

200v 1% 0.15 
L.E.D. 556 Dual Tr 100 

TBA800 1.50 252646 030 
2N2905A 081 

209 -RED 017 
LED CLIP 002 TBA810 1.60 

253053 014 
253055 0.38 

OP. AMP. IC's 
709C TO99 0.80 D.I.L. SOCKETS 

0C28 045 8 Pin 0.12 709C D.I.L. 0.30 
0C35 0.85 
TIP29A 0.49 

14 Phi 012 
16 Pin 014 

7410 TON 0.86 
741C D.I.L. 086 

TIP31A 0.61 
TIP41A 014 

723C D.I.L. 080 
747C D.I.L. 0.85 

T1P42A 090 ADD 17o,ó V.A.T. 748C D.I.L. 088 
7400N 018 J 74 SERIES TTL 741215 0.50 
7404N 0.18 7447N 1.00 74123N 1.28 
74105 018 7474N 0.37 74141N 1.18 

ALUMINIUM ELECTROLYTIC CAPACITORS 
10 )55 2205 47µF 1005sF 2201.0 4700 1,000µ5 

18v 0.07 0.07 0-07 0.10 0.12 0.14 0'22 
25v 007 0.07 0.08 0.10 0.13 0.16 0.26 

C.W.O. PLUS P.P. 15p TO 
BETA DEVICES, 

4, Highbridge Street, 
Waltham Abbey, Essex. 

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. 
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MYLAR FILM. 100V: 0.001, 0.002, 
0.005µF, 2p; Electrolytic: 0.47/50V, 
1/50V, 2.2/50V, 4.7/50V, 10 /50V, 5p; 
Polyester, 250V: 0-01 -0. 047µF, 3p; Poly- 
styrene: lOpF- 8200pF, 3p; Tantalum 
Bead, lip; Zeners, 10p; Resistors, 14W 
1.5p, 1W, 2p; 6BA ion screws, nuts, 
tags, 3 for, 1p. Inclusive prices. P &P 
1011 Full list, SAE. D. Coulam, Thim- 
Meby, Horncastle, Lines. 

Precision Polycarbonate Capacitors 
All High MIMEO -Extremely Low Leakage 

440V AC RANGE 83V DC RANGE 
Value Diann- Price Axial or Radial leads 
(µF) stops (mm) each available: 

L D Value µF ±1% ±2% f5% 
01µF 27 12.7 Sly 0.01¡íF 689 48P 42p 
0.15 )45 27 12.7 59p 0.1µF 689 49p 4211 
0240. 33 16 840 0'22µ1" 87p 509 480 
0.25µF 33 16 87p 033µF 87p 50p 48p 
0.330 33 16 759 0.47µF 87p sop 485 
0.47µ1, 33 19 805 0.68µF 74p 53p 46p 
05µ5 33 .19 87p 1.0µF Sep 8211 620 
0680' 50.8 19 9811 15µF 891, 715 589 
10µF 503 19 8103 2205 98p 751, 819 
1.5 ,15 50.8 25.4 £1.21 334F £1.15 829 689 
20µF 50.8 25.4 £1.44 4.7 )45 1182 11.18 949 
INTEGRATED Circuits 68µ1, £1.98 11.88 £1.18 
NE555 Timer 61p 10µF £2.40 £195 £1.84 
7410 8 Pin DIL 32P 15µ5 18.22 1278 12.24 
55414 £1.15 2211F 14.28 18.88 £808 
TANTALUM BEAD CAPACITORS -Values available: 
0.1, 023, 0.47. 1.0, 2.2, 47, 8.8µF at 105/25V or 80V; 
10.0µF at 165/20V or 20V; 32.0µF at 6V/10V or 10V: 
90.0µF at 6V or 10V; 47.04+' at AV or 6V; 100.0µF at 9V. 
ALL at 10p each, 10 for 08p, 00 for 14. 
TRANSISTOR/: BC18A/183L 119 BEV!! 209 
20107/8/0 9p BC184 /184L ISp BFY51. 809 
3C114 1911 BC2121212L 149 B1OY62 .SOS 
30147)8/0 109 BC547/688A 199 AF178 SOP 
30163/7/8 115 2F104 12p 0071 119 
BC192/182L Ii, BF197 1.11p 258066. 809 
POPULAR DIODES -15914 Sp, 8 Or 455, 18 for SOp; 
15916 Sy, 6 for 45y, 14 for 90p; 1844 5p, 11 for Sop, 
94 for 5100. 154148 911, 8 for 27p, 11 for 4811: 154001 
Hp: 009 S9; 003 SW 004 7p; 005 719; 006 9p; 007 849. 
LOW PRICE ZENER DIODES- 400mW, Tol. A2% at 
SmA. Values available: 8V, 33V. 3.0V, 4.7V, 61V, 0.0V, 
0.2V, 8.8V, 7.5V, 8 2V, 0-iV, 10V, 11V, 13V, 19V, 13-5V, 
12V, 18V, 18V, 20V, 22V, 24V, 27V, 80V, 83V. All at 
7e each, 5 for SBp, 10 tor 855. SPECIAL OFFER: 100 
Zeners (may be nixed) for £6.00. 
RESISTORS-nigh stability, low noise carbon film 6%, 
¡W at 40.0, }W st 70°C. 512 series only -from 2.20 to 
2.2M 0. ALL at ip each, Sp for 10 of any ono value, 70 
for 100 of any one value. SPECIAL PACK: 10 of snob 
valve 2.3 0 to 2 -2M 0 (730 resistors) 66. - 

SILICON PLASTIC RECTIFIERS -16 amp, brand now 
wIreonded D027: 100 P.I.V. 7p (4 for 965); 400 P.I.V. S9 
(4 for S09). 
BRIDGE RECTIFIERS -26 amp: 200V 40p; 600V 45p; 
600V Up. 
SUBMINIATURE VERTICAL PRESETS -0 1W only: 
ALL at Sp each; 500, 100 0, 220 0, 470 0, 080 0, 
1k 0.2.2k Cl. 4.7k 0, 0-8k 0, 10k 0. 15k 0,32k 0, 47k 0, 
100k0, 26050, 680k0, IMO, 2.6M0, 6MO. 
PLEASE ADD 15p POST AND PACKING ON ALL 
ORDERS BELOW M. ALL EXPORT ORDERS ADD 
COST OF SEA /AIRMAIL. 

PLEASE ADD 25% V.A.T. TO ORDERS. 
Send S.A.E. for hots of additional ex -stock Items. 
Wholesale price Ilete available to bona Ode companies. 

MARCO TRADING (Dept. WI0), 
Tie 01d School, Edateston, Nr. Wm, Shropshire. 

Tel: Whixell 464/485 (STD 094 879) 
( Propre. Mlnlcost Trading Ltd.) 

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. 

STEREO JACK PLUGS (Standard) 55p 
for 5 (including P &P). S. F. Downe, 5 
Powderham Road, Exeter. 

TAPE 
HEADS 

/ Send 
stamp far lists: 

R.D.I. Ltd` 
Chilton Works, 

Garden Rd., 

For valve and Richmond, 

transistorized re- 
Surrey, 

TW9 4NS 
corders from £2 ea. 

NICKEL CÁ'i3MIUM Cylindrical Accu- 
mulators, Sealed. High power /weight 
ratio. All sizes: 1.2V, 1.2Ah (SP11 size 
approx.), weight 50gm,- £1.94 each. 
Heavy duty (U2 size approx.), 150gm, 
4Ah, 1.2V, £4.15 each. Others include 
450mAh, 1.2V '(HP7 size approx.), £1.56 
each; 2.5Ah, 1.2V, £3'49 each. Ultra 
heavy duty, 6Ah, 1.2V (60 amps for 
5 mins.), £5.71 each. Special 9V tran- 
sistor radio battery (PP3 size approx.), 
£3.80 each. Current limiting chargers 
from £8.09. Further information and 
sales from Sandwell Plant Ltd., 1 Den - 
holm Road, Sutton Coldfield, West 
Midlands. 021 354 9764. 

51b parcels surplus electronic components 
resistors, capacitors, switches, pots etc. £1.50 
p á P. 80P. 
Wirewound resistors 2W and upwards mixed 
values 100. for £1, p á p 30p. 
Lights bulbs mixed voltage á wattage eg. 25v, 
6v, 12v etc. from 0.5 watt upwards, Including 
panel lights-and vehicle bulbs 30 for M. p&p 30p. 

R. A. Stubbs, 899 Manchester Rd., Cowlersiey, 
Hudderafleld, Verba HD45TA. 

BRAND NEW COMPONENTS BY 
RETURN: Electrolytics -16V, 25V, 
50V -0.47, 1.0, 2-2, 4.7, 10 mfds.- 
5p. 22, 47 -517p. (50V -6p) 100- 
7 (50V -8p), 220 -8p. (50V -10p), 
500 -I1p. (50V -16p), 1000/25V -18p. 
Subminiature bead-type tantalums 
-0.1 /35V, 0.22/35V, 0.47/35V, 1.0/35V, 
2.2/35V, 4.7/35V, 10 /20V, 22/16V, 47/ 
6V, 100 /3V. -11p. Mylar Film 100V.- 
0.001, 0. 002, 0. 005, 0.01, 0.02. -3p. 
0.04, 0.05-312p. Mullard tubular 
polyester 400V E6 series 0. 001- 0.022- 
312 P. 0.033 -0.1412 p Mullard minia- 
ture C333 ceramics 63V E12 series 2 %, 
1.8 pf.-47 pf. -3p. 56 pf: 330 pf. -312 p 
Polystyrene 63V E12 series 10 pf: 1000 
pf.-3p. 1200 pf.-10,000 pf-4p. Minia- 
ture Highstab. carbon film resistors 
13W E12 series 5% 111- 10M31. (10% over 
1M31) 1.2p. Postage 10p. Prices VAT 
Inclusive. The C.R. Supply Co., 127, 
Chesterfield Road, Sheffield 58. 

BARGAIN RELPAK TESTED 
SEMICONDUCTORS 

Re.7.2N2926-Mined 75p R7.5.BC107NPN 75p 
SO Mixed CF Resistors 1 W Packs 
R9.100 -820 ohms 75p ZN 414 £1.38 
R10.1K -81(2 75p IN4001 Op 1N4002 7p 
R11 .101(..8211 75p IN4006 19p 1N4148 Bp 
R12.100K -8201( 75p TTL-74001/2/3/4 17p 

Technical enquiries pro rata 
Export enquiries welcomed. Deduct 8% VAT. Mail 
Order only. Satisfaction guaranteed or money back. 
P á P á VAT Included. 

RELTRAN LIMITED (Dept PW) 
P.O. Box IS, Camberley, Surrey 
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CLEARING DISTRIBUTOR STOCKS, 
transistors, diodes, components, etc., 
Sample pack 65p incl. postage or send 
stamp for list. Redhawk Sales Ltd., 10 
Maple Lodge Close, Rickmansworth, 
Herts. Mail Order Only. 

Service Sheets 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 7HP.. 

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 
(Uncroseedr P,O.a please, original 

returned It service sheet, 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 6BX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mail order or phone 01 -458 4882 

NO OVERSEAS MAIL PLEASE 

SERVICE SHEETS for Radio, TV, 
Tape Recorders, Stereo, etc., with free 
fault- finding guide, 50p and SAE, 
Hamilton Radio, 47 Bohemia Road, St. 
Leonards, Sussex. 

For Sale 

MICROPHONES: AKG D202EI, £45 00; 
AKG D190C or E, £20.00; AKG D224, 
£60.00; Sennheiser MD211N, £45.00. All 
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 sided 1/16" paper base- 1.5p1sq inch. 
Single aided 1 /16" glass- epoxy- 2.0p /aq. 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 7QA 
Telephone 0208 230133 

DISCOLIGHTS. Best! Cheapest! Re- 
liable! Bumper catalogue: Aarvak, 
9&A(P) West Green Road, N15 5NS. 
01-800 8656. 

Ladders 

LADDERS, timber and aluminium. 
Tel: Telford 586644 for brochure. 
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Wanted 

TOP PRICES PAID for NEW VALVES 
and TRANSISTORS 

popular T.V. and Radio types. 

KENSINGTON SUPPLIES (C), 
367 Kensington Street, Bradford 8, 

Yorkshire, 

WE BUY New Valves, Transistors and 
clean new components, large or small 
quantities, all details, quotation by 
return. WALTON'S. 55 Worcester 
Street, Wolverhampton. 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 SJZ. 

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 
January 5th. 

Prospectus from : London 
Electronics College, Depart- 
ment 810, 20 Penywern Road, 
London SW5 9SU. Tel. 01 -373 
8721. 

Situations Vacant 

MEN! 
£90 w. 

can be yours 
Tens of thousands of new computer 
personnel needed over the next few 
yearn alone. With our revolutionary, 
direct- from -America, course, you 
train as a Computer Operator In 
only 4 weeks! 

It can pay around £35 p.w. as a 
starter and can reach over £90 p.w. 

After training, our executive ap- 
pointments bureau -one of the 
world's leaders of its kind- intro- 
duces you FREE to world -wide 
opportunities. Write or 'phone 
TODAY, without obligation. 

London Computer Operators 
Training Centre 
Y28, Oxford Hue., 

9 -15 Oxford St. WI. Tel: 01- 734 2874 

Books and Publications 
UFO CHARTS: Wave Prediction 56p; 
Daily Flight Pattern 50p; TV Detection 
66p; Propulsion Theory 57p; "Anti - 
Gravity" 57p; Map 52p; Circuits: Tran- 
sistor Optical Detector 68p; Radiation/ 
Optical 46p; Crystal Radiation Counter 
85p; Sighting Recorder 55p; 22 -Range 
Multimeter Digital 95p. R & E, High- 
lands, Needham Market, Suffolk. 

TechnicafrBaeks -- 
RadiaaElectronics 

World's Radio & TV Stations (International Editl..£0.68 
Audio Amplifiers £0.70 
Boys Book of Crystal Sets & Simple Circuits £0.33 
Television Tìmebase Circuits £1.15 
Radio TV and Industrial Tube & Valve Equiv £0.68 
How to get the best out of Your Tape Recorder £1.67 
Practical Electronic Science Projects £085. 
Jack Darr's Service Clinic £1.55 
Transistor Circuits for Modern Test Equipment £O.68 
Rad & Electr Colour Codes and Data Chart £0.20 
Handbk of Transistor Equiband Substitutes £0.48 
Hi Fi, PA & Disco Amplifier. Design Hndbk £0.87 
Radio Servicing Problems £0.75 
Electronic Circuits for the Amat Photographer £0.68 
Handbook of Simple Transistor Circuits £0.40 
TV. Fault Finding .£1.10 
Sound and Loudspeaker Manual £0.60 
Practical Stereo & Quadrophony Handbook £0-85 
Radio Amateur Operator's Handbook 
Coi! Design & Construction Manual £0 -58 
Radio TV & Electronics Data Book £0 -68 
79 Electronic Novelty Circuits £0 -80 
Receiving Pal Colour Television £5 -35 
Radio Technicians Bench Manual °3.30 
Servicing Transistor Radio Receivers £0.90 
1st Book of Hi Fi loudspeaker Enclosures £0.68 
2nd Book of Hi Fi Loudpeaker Enclosures £0.68 
Manual of Electronic Circuits for the Home £0.60 
Modern Crystal Set Circuits for Beginners , £0.40 
Electronic Novelties for the Motorist .£0,58 
2nd Book of Transistor Equiv.& Substitutes £1.07 
Handbook of Electronic Musical Novelties £0.58 
Transistorised Novelties for Hi Fi Enthusiast £0.40 
Fault Location Exercises in Rad.& TV Voll .£0.95 
Fault Location Exercises in Red.& TV Vol.2 £1.55 
Colour TV Picture Faults £2.70 
Practical Transistor Novelty Circuits £0.48 
Boys Book of Practical Radio & Electronics £0 68 
Radio Receiver Construction using ICs & Trensis £0.68 
ICs & Transistor Gadgets Construction Handb'k , £0.68 
Integrated Circuits Equiv.& Substitutes Hbk £0.85 
Audio Technicians Bench Manual £3.30 

£3.30 
£2.80 
£3.30 
£380 

Improving your HeFi 
Guide to Printed Circuits 
Towers International Transistor Selector 
WORLD RADIO TV HANDBOOK 1975 

All prices include Postage &Packing 
RADIO BOOK SERVICE 
40 Elwíll Vijay, Beckenham 13R3 2RZ 

Aerials 
STOCKISTS of Jaybeam Stereobeams, 
Antiference Mush Killers, Rotars, coax 
cable, masts and fittings. Send stamp 
for full lists competitive prices. Alan 
Turner Services, 26 Chapel Garth, 
Skipsea, Driffield. 

HIGH GAIN 4 ELEMENT 

I 
HF /FM 

RAGAI ®AERA 

Stereo or mono! 
Increase volume, qualnyand 
sensi 
of any Vtivity HF /Frei 

Radio or H, Fi, stereo or mono,with " "' 
this genuine aerial. It's a necessity if you want the best out of 

your equipment. whether a small radio or expensive stereo. Don't 
put up wnh poor recept,on any longer. Send non, 
hear for yourself. Ideal for the do.it. yourself 
enthusiast. Supplied with clamp. instruction 
and adv,ce. Use inside or out. FREE 

with ender maps and channe! reference -o' 
all Radie and TV Transmitters ! Money 
Back Refund. Send Direct to Dept. 8510 

219 Mansfield' Rd., Nottingham. 

ONLY 

41 
Inc 

Best abe12yd 

IMPERIAL TRADING I AERIALS) LTD. 
the quality Aerial Specialists. 
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GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV 
BBC1 

&2B /W 
& Colour 

Guaranteed 
Perfect Pictures. 

Save EEs. We supply 
this genuine U.H.F. aerial 

for only L2.55,can be fitted 
(.--outside or inside. Quality made 

technically advanced design.Precis- 

i. - ion grid reflectoreliniinatesghosting. 
Complete with clamp, instructions, advice. 

Money Back Refund. Wall /Caravan Bracket. 
25p. Best Cabfe l2P per yard. Plug 1OP& 

FREE with order maps & channel reference of 
Radio & TV Transmitters, Send direct to 
De t. PW 10 219 Mansfield Rd, Nottingham 

IMPERIAL TRADINGInrwnts)LTD. 
the 1,1.filty Ae,,al specreósts 

Miscellaneous 

PCB MANUFACTURER'S OFFER. IPC 
approved full spec., fully drilled ready 
to assemble PCBs for: "PW" Easy - 
build Organ, £5.70 (2 PCBs); Tri- 
colour, £1.37; Tele -Tennis (6- PCBs), 
£3.70; Add -on Sound Effects, £1.10; 
Telephone Exchange, £1.10; Ferret 
Metal Locator, 78p; Derby, 85p; 
Audio /Mixer, 40p; Tone & Rumble, 
65p; "PE" CCTV, £2 (2 PCBs); Orion 
with printed layout on PCB, £120; 
Power Slaves, £1.60 (3 PCBs); Scorpio 
2, 70p; Gas Detectors, £1.20; Pulse 
Generator, £1.10. CWO. Prices totally 
inclusive. Many others available. SAE 
for lists. Production space for PCB 
production, Electroplating, Screen 
Printing, Tinning, plus all Graphic/ 
Art & Photographic and Design facili- 
ties and supplies. Estimates by return 
or Phone WKF Electronics, Welbeck 
Street, Whitwell, Worksop, Notts. S80 
4TW. Tel: Whitwell 695 (Derbys.). 
Callers to 1.3 Station Road. 

ALUMINIUM PROJECT BOXES 
lids and screws included 
Box No. Length" Width " freight" Price 
7 51 2/ 1f 47p 
B 4 4 1 49p 
9 4 2f 11 469 

10 51 4 1-1 49p 
Il 4 21 2 469 
12 3 2 1 39p 
13 6 4 2 
14 7 5 21 75p 
15 B 6 a 93p 
16 10 7 3 61.14 
Prices include VAT (et 8 %) but 18p should be added 
to the total order value for postage and packing. 
6 WATT 12 VOLT FLUORESCENT LIGHT KIT 
Complete Kit Including all components, heatsink, 
channel, tube, etc. 
ONLY £349 inc. VAT p & p 
Ready Built £410 Inc. VAT, p & p 
Diffuser Sip extra Inc. VAT, p & p 
Send 
ELECTRONICS 

with your order 
ASSOCIATES 

(Dept. PW9), 82 Bath Street, Walsall WS1 313E 
Phone: Walsall 33652 

TRIACS (plastic) 10A /400V 67p (3+ 
64p), Iliac 19p, NE555V 55p (3+ 50p), 
2N6027 PUT 30p, Ferrite Rods 104 itnX 
34 in dia. 10p, Plastic Lightdimmer 
Frontplate 20p, with Nin dia hole 22p. 
P &P 15p Add VAT. T.K. Electronics, 
106 Studley Grange Road, London W7 
2LX. 

TEXAN AMPLIFIER 20 + 20 Watt 
Complete Kit £32.00 (Tax extra) 

Pack 1. Res. Op. Pack 2/3. Capacitors £3.65. 
Pack S. Switches £1.50. Pack 6. Pots. Pack 7. 

Semi Cond. £6.25. Pack a P.C.B. £3.00. Pack 10. 

Chassis £3.00 Case £3.50. 

Toroidal Transf. £8.00 P.P. + Tax extra £2. 
(Toroidal Transf. for 28W 66.10 + tax á post £2) 

TELERADIO ELECTRONICS 
325 Fore St., Edmonton, London N9 
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FORESIGHT ELECTRONICS 
62 HIGH ST., 

I 

MAIL ORDER 
ONLY. C.W.O. 

CROYDON Allow 14 days 

P.W. DIGI -CLOCK 
KIT 

Complete inc. super steel case, 
Filter Lens, and all Electronic Com- 
ponents for the incredible price of 

£16650 
inc. V.A.T. and p.p. 

P.W. EASIBUILD ORGAN 
Set of two P.C.Bs £6.80 
Set of all semiconductors plus 
both P.C.Bs £34.90 

inc. V.A.T. and p.p. 

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, 8in x Sin x Sin, £1.5S; 10in x 6in 
x Sin, £220; loin x 8in x 3in, £2.75; 
12in x loin x 3in, £3.60; 8in x 4in x 4in, 
£1.80; loin x 6in x 4in, £2.70; 12in x 
8in x 4in, £3.60; 71n x lin x Sin, £265; 
8in x loin x 6in, £3.60; 12in x 8in x 7in, 
£4; 12in x 12in x 7in, £4.40. Plus 8% 
VAT & 50p postage. Over 200 models 
to, choose from. Prompt despatch. Free 
literature (stamp would be appre- 
dated), Bazelli, Dept. No. 25, St. 
Wilfrid's, Foundry Lane, Halton, Lan- 
caster LA2 6LT. 

Smiths motaysyn position indicator and trans- 
mitter, with or without modification will worn as 
an aerial or wind direction monitor, £1.70p. 
No. 7 Moving Coil hand mike, 75p. Vero board 
0.1 matrix 3.3/4" sq. 22p. LED Red or Green with 
Clips 15p. Ex- aircraft m/c meter, 1mA FSD. 
Scaled 0 -110% (with coloured sectors) 3" dia. 
£2-7Sp. Min. order 25p. Prices include P á P. 
SAE for list. 
Eldun Electronics, 16, Raven Road, Timperley, 
Cheshire. 

E. WENMOUTH, Radio & Television, 
50 South Street, Exeter. Tel: 76058. 
Due to popular demand we have 
pleasure in announcing that our stocks 
of radio, amateur and DIY spares are 
now being increased to meet your 
requirements. 

THE SCIENTIFIC WIRE CO 

Copper - Nickel Chrome - Eureka - Manganin 
Wires. 

Enamelled - Silk - Cotton - Tinned Coverings. 
No minimum charges or quantities. 
Trade and Export enquiries welcome. 

S.A.E. Brings List. 
P.O. BOX 30, LONDON, E4 9BW 

BEGINNERS. Our two, large (33in x 
23in) data sheets give the information 
you need on radio transmission, recep- 
tion and components. Plus circuits, 
and crystal clear, full size plans for 
simple long, medium and short wave 
receivers. No. soldering. Components 
easy to obtain. Send 65p +10p P &P to: 
Tekna Data Sheets PW (Radio and 
Electronics), 11 Lawn Avenue, Don- 
caster, South Yorks DN1 LIE. Mail 
order UK only. 

DIGITAL CLOCK CHIP, AY -5 -1224, with 
data & circuit diagram, £3.66 -h VAT, 
Jumbo' LED digits (I6mm high) economy 
type DL -747, only £2.04 each + VAT, post 
free.- Greenbank Electronics, 94 New 
Chester Road, Wirral, Merseyside, 162 SAG. 

I u r "_` TREASURE TRACER - 

MK III Metal Locator 
Varicap lunmq 
Britain's best selling metal 
locator kit 
Weighs only 22or. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBC1 and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliera and snips 
Five transistor circuit 
Sand stamped, addressed 
envelops for leaflet 

c°,nplete 
-1 1_O.90 guilt & tested £15.25 

Kit oL 
Post 60p-92p VAT(8 %) Post 60o -- £i 27 VAT(8 %) 

MINIKITS ELECTRONICS, 
6a CLEVELAND ROAD, 

LONDON. Eli 2AN (Mail order only) 

LOW -COST IC MOUNTING for any size 
DIE package. 100 pin sockets, 50p. 
7 and 8 hole plastic supports, 5p /pair. 
Quantity rates. SAE details and 
sample. Trial pack, 50p. (P &P 10p/ 
order.) PKG Electronics, Oak Lodge. 
Tansley, Derbyshire DE4 SFE. 

FELSTEAD ELECTRONICS (PW93) 
Langley Lane, Gatley, Cheadle, 

Ches. SK8 4EE 

Our new complete list with illus. Stylus 
chart & best values in Cartridges, Cassettes, 
Tape, Audio Leads, Microphones, Meters & 
Multitescers, Phones, Plugs, Sockets & 
many useful accessories for Radio, Record- 
ing & Hi -Fi -YOURS FREE FOR S.A.E. 
USUAL TRUSTWORTHY SERVICE. 

Most items available to callers in Manchester 
At TRIONIX, 177 School Lane, Kings. 
way Corner, 19. 

GLASS FIBRE P.C.B's. Send master 
and 30p per board plus 7p per square 
inch tinned or plus 9p per square inch 
drilled and tinned. Proto Design, 4 
Highcliffe Way, Wickford, Essex. 
Previously Electro Circuits, Wickford. 

175cc.P.C.B. iNK ! ! 

£ 1 -50 post &vat free 
Mawson Associates 
64,Brookbank Road, 

London SE13. 

Synthesiser 
Sounds 
Supreme 

II 

by Dewtron (u% VAT 
extra.) 

Famous kits, e.g. leas -was complete 
kit £4.50; Fuzz kit £6.50 P &P 25p 
under £ 10. Ring Modulator modulo 
£ 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. 
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12 VOLT 21" 13 Watt Fluorescent Lighting 
(by Thorn /AEI) with diffuser & on /off switch. Ideal 
caravan, boat, emergency lighting,etc. Guaranteed. 

£550 inc. VAT &Post. List price Li-02 inc. VAT 

SALOP ELECTRONICS 23 Wyle Cop, 
Shrewsbury, Shropshire Tel. 53298 

RANDOM NUMBER SELECTOR 
Minicomp 6L: New! Electronic Dice, 
range 1-6. Jumbo. 0.6ín LED display. 4 
ICs. Kit £14.75; built and tested £16.90. 
Minicomp 1OL: Two ranges 1 -6 and 0 -9. 
Kit £17.75, built and tested £19.90. 
Minicomp 100: Four ranges 1 -6, 0 -36 
(Roulette), 0 -59 (Pools) and 0 -99. Nixie 
display, 6 ICs. Built and tested £2950. 
Terms: CWO, Mail Order only. Prices 

inclusive. 1 year guarantee. 
MICROELECTRONICS 

51 Mexield Road, London SW15 2RG 

DON'T LOOK 
unless you can resist the temptation to 
get these super 'attention -getters': * Pocket -sized MAXI -VOLT Big 

¡inch . Spark Generator (instant 
15,000 volts!). Ready -made, needs 
no batteries. Carry it around any- 
where. Only weighs about 3 oz. 
(89g.) send f2.45 for your Maxi - 
Volt now! 

* Unique TRANSMITTER /RE- 
CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£7.95 for yours now! 

* Psychedelic MINI- STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain- freeze' 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send £3.50 now! 
(all prices include V.A.T., packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for lists 

GADGETS GALORE!! * READY BUILT + TESTED * 
Signal Injector £2.25 Signal Tracer £3.25 
Logic Probe £445 Noise Generator £6.95 
Metronome £3.95 Continuity Tester £3.95 

Now available from our new shopll 
Prices include U.K, Postage and Batteries 

Please call or write (SAE list) to: 
G.K. SERVICES, (02) 

38 High St., St. Mary Cray, Orpington 
BRS 3NJ 

HARDWARE. Comprehensive range of 
screws, nuts, washers, etc. in small 
quantities, and many useful Construc- 
tors' items. Sheet aluminium to indi- 
vidual requirements, punched, drilled, 
etc. Fascia panels, dials, nameplates 
in etched aluminium. Printed circuit 
boards for this magazine and other 
individual requirements, one -offs and 
small runs. Machine engraving in 
metals and plastics, contour milling. 
Send 2 x 4i2p stamps for catalogue. 
Ramar Constructor Services, Masons 
Road, Stratford on Avon, Warwicks., 
CV37 ONF. 

JA YBEE FOR 

KITS 
AMTRON, JOSTYKIT, ETC. 

Send S.A.E. for full information 
JAYBEE ELECTRONICS, Sarum Farm Est. 
SARUM ROAD, WINCHESTER, HANTS 

Telephone 0962.61806 
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FANTASTIC NEW 
MICROTEST 80 

MEASURES 
ONLY 

90 x70 x18 mm 
ELECTRONIC ZERO S2.ica 

Amazing Value at 211.95 
8 fields of measurement 

and 40 ranges 
PRINTED CIRCUIT BOARD IS 

REMOVABLE WITHOUT SOLDERING 

Volts D.C. 6 ranges :,100mV - 2V - 10V. - 50V. 
200V.- 1000V. (20k 52 /V) , 2% precision on 
DC and AC 

Volts A.C. 5 ranges: 1.5V.- 10V. -50V.- 250V.- 
1000V. (4k1ó /V) 

Amp. D.C. 6 ranges: EPA - 500µA - 5mA - 
50mA - 500mA - 5A 

Amp. A.C. 5 ranges: 250µA - 2.5mA - 25mA - 
250mA - 2.5A 

Ohms 4 ranges: Lowt2 -12 x 1 -S2 x 10 -12 x 100 
from i/10 di S2 until 5 Mega a) 

V Output 5 ranges: 1.5V. - 10V. - 50V. - 250V. - 
1000V. 

Decibels 5 ranges: + 6dB, +22dB, +36dB, 
+50dB, +62dB 

Capacity 4 ranges: 24/F - 250µF - 2500µF - 
25,000µF 

_ - - -- - - -- . 7_ , 

., 

.,. -- 

aOn 

SUPERTESTER 680R ICE 
20,000 Ohm per Vott /sensl- 
tivity 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.) indicated 

ma. ..,- I) 
of 

reading Simplicity and 
ease of use and readlbllity Full ranges of 
accessories 1000 times overload Printed 
circuit board is removable without de- soldering 

More ranges than any other £18'50 meter. Ask for free catalogue 
Accessories (extra) available to convert Microtest 
80 & Supertester NOR Into following: LIGHT - 
METER GAUSS METER, ELECTRONIC 
VOLTMETER, AMPERCLAMP, TRANSISTOR 
TESTER, TEMPERATURE PROBE, PHASE 
SEQUENCE INDICATOR, sz x 100K Multiplier, 
SIGNAL INJECTOR -Send for details. 

MORE RANGES FOR 
LESS MONEY! 
AC /DC Multimeter type U4324 
A -DC 0.06 -3A -6 Ranges., 
A -AC 0.3 -3A -5 Ranges. 
V -DC 0.8 -1200 V - 9 Ranges. 
V -AC 3 -900 V -8 Ranges. 
Freq.: In the range of 45 to 20kHz. 
Resistance: 500 Ohm to 5 MOhm- 
s Ranges. Decibel: -10 to + 12dB. 
Accuracy: S 2.5% DC. f 4% AC. 
Dimensions: 167 x 98 x 63 mm. 

Only £925 

r, 

.r rO Nip 
,5 

- 

'oBf SO .:.':s 
ii.,Ili -. 

ALPHANUMERIC 
The Alpha- 
numeric NIXIE 
tube has the 
ability to display 
all the letters o, 
the alphabet. 
numerals 0. thru 
9 and special 
characters In a 
single tube. 
From the stand- 
point of both 
readability and 
electrical characteristics, 
NIXIE tube provides 
Including * 170v-21mA * Uniform, continuous 
height* Memory 
circuits * Readability 
200 footlamberts brightness 
loss of brightness 

Price only 99p 
Bases for above 60p 

NIXIE 

> - 
- "ff 

many * 
line 

with simple 
In high 

* Character 

each 
each, 

TUBES 

- 

the Alphanumeric 
unique 

All d.c 
characters 

solid 
ambient * Long life 
height 

plus 16p P /P. 

87971 

-- . ,,. 

benefits 
operation 
of equal 

state drive 
light ... 
with no 

2115. 

JUST ARRIVED!! 
NUMERIC INDICATOR TUBES 

Ultra -long life, high quality, 0 -9 and 2 indepen- 
dent decimal points. Supply voltage 200V D.C. 
Current 14mA, Pulse duration 100µs. Character 
height 0.51, overall size 1.4. 
Brand new, guaranteed. Surplus to manufacturers 
requirements. Type B5853st 
1 -25 £1 25+ 90p 100+ 80p 

1000+ price on application 
' 8% VAT to all items + 35p P & P 

ELECTRONIC BROKERS LTD. 
49 -53 Pancras Road, London NW1 20B 

Tel: 01 -837 7781 

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. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON N9 

ELECTRONICS I 

HOBBY SHOP 
Transistors I.C.s, Diodes, 
C.Mos, Resistors, Pots, 
Capacitors and many more 

items 

ARIES 
ELECTRONICS 

33 Rutland Road, 
Maidenhead 

(Near Tech College) 

Please send 
for lists 

or phone: 
Maidenhead 37431 

DIGITAL CLOCK 
KITS 

MH1 -A modular approach to digital clock 
building. An MHI kit uses an MHI clock 
kit plus an MHI display kit. Any of the clock 
kits will interface with any of the display kits or 
with any other common -anode LED display. 
Each clock kit contains basic components 
plus a PCB -all you have to supply is a few 
resistors, transistors, etc. 

MHI -5376. This kit has full car /boat clock facili- 
ties, quartz time source, brightness control, 
etc. Display is switchable with Ignition for 
power saving. 
KIT: MM5378, socket, CA3081, 2MHs XTAL 
and trimmers, PCB. £15.10 

MHI -5024. The MHI -5024 kit will act as a 6 or 4 
digit stop watch chip with readouts down to 
-1 sec. Clock will count up or down and can 
(with additional components) also act as a 
calculator. 
Kit, MK5024, socket, CA3081, PCB £14.00 

MHI -5314. Six digit basic clock, 12/24 hour, 
MM5314 chip. £660 

MHI -5025, Six digit alarm clock, Snooze, MK5025 
chip, £9.35. 

MHI-7001. Six digit Time /Date/Alarm /Timer, can 
be used as electronic time- switch in addn to 
other functions. £10.00 

MHI -D707. Four or six digit display kit, 0.3" digits 
4 Dig -£660 

Supplied with PCB. 6 Dig -£9.50 
MHI -D727. Four or six digits, 0.5" high digits, 

4 Dig -£850 
Supplied with 6 digit PCB.. 6 Dig -&12.00 

MH1 -D747. Four or six digits, 0.6" high digits. 
4 Dig-£9411 

Supplied with PCB for 6 digits. 6 Dig - £14.70 
TERMS: CWO, Access, Barclaycard (simply 
quote your number and sign). Credit facilities to 

Accredited account holders. 

Y!1UDU 
65 Ebberns Road, VAT: All prices 

Hemel Hempstead, exclude VAT (8 %) 
Herts HP3 9RDA. PIP: 15p. 
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-35 CARDIFF ROAD, WATFORD -, HERTS, ENGLAND 
MAIL ORDER. CALLERS SATURDAYS ONLY 

OUR NEW LOW PRICES MEANS YOU PAY LESS VAT, 
TRANSISTORS (less 10% for 25+ of one type) 

BF177 26p ; 0070 11p 
13E178 28p 
BF179 33p 
8F180 33p 
BF181 33p 
BF184 
BF185 
BF194 
BF195 
BF196 
BF197 
BF257 
BF258 
BF595 
BFX86 
BFX88 
BFY50 
BFY51 
BFY52 
BFY53 

AC125 13p 
AC726 11p 
AC127 11p 
AC128 lip 
AC141 20p 
AC142 15p 
AC176 11P 
AC187 12p 
AC788 lip 
ACY17 35p 
ACY19 25p 
ACY20 24p 
ACY21 29p 
ACY22 16p 
40140 480 
40149 45p 
AD161 
AD162 
AF114 
AF115 
AF116 
AF117 
AF118 
AF121 
AF125 
AF120 
AF127 
AF139 
AF781 
AF186 
A F239 
BC107 

34p 
34p 
13p 
13p 
130 
13p 
40 
33p 
30p 
309 
30p 
33p 
45p 
48p 
38p 

9p 
9p 

BC108B 12p 
BC108C 12p 
BC109 9p 
BC109C 129 
BC147 7p 

BC148 7p 
BC149 IP 
5,0154 16p 
BC157 13p 
BC158 12p 
BC159 13p 
BC167 12p 
BC168 12p 
BC169 12p 
BC170 11p 
BC171 11p 
BC172 11p 
BC177 16p 
8C778 16p 
BC179 18p 
BC182 10p 
BC183 10p 
BC184 11p 
BC184L lip 
BC212 12p 
BC212L 12p 
dC213 10p 
BC214 13p 
BCY42 28p 
BCY43 25p 
BCY58 18p 
BCY59 i8p 
BCY70 15p 
BCY71 180 
BCY72 12p 
BD124 750 
BD131 40p 
80132 40p 
BD137 45p 
610145 55p 
BDY60 75p 
BDY61 65p 
BF115 22p 

22p 
22p 
10p 
10p 
12p 
12p 
32p 
36p 
18p 
21p 
22p 
15p 
15p 
15p 
17p 
16p 

BU105 £210 
MJE370 63p 
MJE371 78p 
MJE520 62p 
MFP102 30p 
MPF103 30p 
MPF104 30p 
MPF105 30p 
0C23 144p 
0C26 40p 
0C28 48p 
0C35 48p 
OC36 52p 
OC41 15p 
0C42 15p 
0C44 129 
0C45 12p 

OC71 lip 
0072 11p 
OC74 280 
OC81 12p 
0082 12p 
0083 28p 
0C140 100p 
OC201 70p 
00202 80p 
TIC44 30p 
Ti P29 43p 
TIP29A 45p 
TIP30 48p 
TIP30A 54p 
TIP31 54p 
TIP32 64p 
TIP33 95p 
TIP34 130p 
TIP41A 680 
TIP42A 74p 
11843 26p 
TIS44 17p 
ZTX107 10p 
ZTX108 8p 
ZTX109 12p 
ZTX300 12p 
ZTX301 140 
ZTX302 i8p 
ZTX304 22p 
ZTX311 10p 
ZTX341 19p 
ZTX500 iSp 
ZTX501 13p 
ZTX5O2 l8p 
ZTX504 42p 
ZTX531 239 
ZTX550 18p 

1S44 Sp 
15920 7p 
15921 7p 
15922 Sp 
15923 10p 
2N696 15p 
2N697 13p 
20698 30p 
20706 11p 
2N108 16p 
20918 40p 
2N930 16p 
201131 20p 
201132 20p 
2N1301 20p 
201302 17p 
201303 20p 
201304 24p 
2N1305 24p 
201306 24p 
2N1307 24p 
201893 30p 
201990 4Sp 
202160 62p 
202217 23p 
202219 200 
202221 20p 
2N2222 20p 
2N2303 25p 
202369 i4p 
2N2483 30p 
2042646 38p 
2N2904 20p 
202908 i5p 
202907 18p 
2029266100 
2029260 Ip 
26129260 Sp 

2N2926Y Sp 
203053 18p 
203054 42p 
2043055 45p 
203614 59p 
2N3615 650 
2N3702 12p 
2143703 12p 
203704 12p 
203705 12p 
2143706 lOp 
203707 10p 
203708 Sp 
203709 Sp 
203710 9p 
203771 140p 
2613772 160p 
2N3773 240p 
203819 22p 
203820 47p 
203823 60p 
203824 50p 
203904 1Sp 
203905 17p 
2N3906 17p 
2N4037 35p 
204058 15p 
204061 13p 
204082 14p 
204871 31p 
205457 30p 
205458 30p 
205459 30p 
30140 85p 
30141 i5p 
40381 40p 
40362 40p 
40673 580 

TTL 74. Less 5% for 15+ mixed 

DIGITAL IC9 Less 10% for 25+ mixed 

7400 14p 7430 159 7475 32p 
7401 14p 7432 250 7476 32p 
7402 15p 7433 369 7480 44p 
7403 15p 7437 27P 7481 99p 
7404 18p 7438 27p 7482 75p 
7405 Up 7440 150 7483 83p 
7408 380 7441 65p 7484 909 
7407 38p 7442 650 7485 125p 
7408 15p 7443 120p 7474989 275p 
7409 15p 7444 1059 0 464 
7410 15p 7445 86p 7491 80p 
7411 20p 7448 1059 
7412 20p 7447 1009 
7413 Up 7448 70p 
7414 60p 7450 15p 
7418 35p 7451 15p 
7417 35p 7453 150 
7420 15p 7454 159 
7422 24p 7460 15p 
7423 27p 7470 30p 
7425 27p 4772 26p 
7426 27p 7473 33p 
7428 Sap 7474 329 

7492 
7493 
7495 
7496 
74121 
74122 
74123 
74141 
74151 
74190 
74191 

48p 
39p 
63p 
72p 
32p 
45p 
63p 
65p 
69p 

160p 
160e 

DIODES 
8Y100 1SP 
BY127 tip 
0A5 38p 
0A9 9p 
0410 36p 
0A47 6p 
0A70 Bp 
0479 Sp 
0A81 Sp 
0A85 10p 
0490 6p 
0491 Sp 
04100 10p 
0A200 Sp 
0A202 Sp 
10914 4p 
104001/2 Sp 
104003 5p 
104004/5 61) 
104006/7 6p 
104148 5p 
15920 6p 
15921 8p 

PANEL METERS 
80mm x 46mm x 35mm 
requires 1+" hole 

FULL 
ME 6 

ME 7 

ME 8 
ME 9 

ME 10 
ME 11 

ME 12 
ME 13 
ME 14 

ME 15 
ME 16 
ME 17 
ME 18 

ME 19 
Price 

SCALE 
0-50pÁ 
0 -100pÁ 
0 -5004A 
0 -1 mA 
0-5mÁ 
0-1OmA 
0-50mÁ 
0 -100mA 
0 -500mA 
0-1 amp 
0-50V DC 
0-300V AC 
"S" Meter 
"VU" Meter 

£2.75, p &p 109 

LINEAR IC'S 
709C 14 pin 29p 
741C 26p 
747C 70p 
748C 28p 
AY-1-0212 5.509 
AY-1-5051 1.159 
AY-5-12240365P 
AY-5-3500 6100 
AY-5-350719610p 
AY-5-40070735p 
CA3018 72P 
CA3020 145p 
CA3035 135p 
CA3036 900 
CA3046 550 
CA3048 220p 
CA3075 150p 
CA3081 150p 
CA30S9E 195p 
CA3090AQ 250p 
CA3123E 140p 
LM300H 170p 
LM301 42p 

LM304H 170p 
LM305 170p 
LM380 95p 
LM381 160p 
LH3900 65p 
MC724P 55p 
MC1303L 148p 
MC1304P 360p 
MC1310P 220p 
MC1710CG 550 
MFC4000B 54p 
MLM309K 1589 
NE555 48p 
NE5560811) 99p 
NE565 304p 
NE562 315p 
NE567 249p 
SL403D 160p 
SL414A 1609 
5076023 160p 

5076115 
TAD100 
TBA800 
TBA810 
ZN414 

2009 
130P 

95p 
150p 

95p 

REGULATORS 
723C 45p 
7805 (T03) 150p 
7815 (T03) 160p 
LM309K 185p 
MVR12 144p 

ZENER 
DIODES 
Range 
2.7V -33V 
400mW 9p 
3.3V -33V 
1.3W 

BRIDGE RS 
(plastic 

F E 

cose) 

14100V 
1 Á200V 
1Á400V 
14600V 
2Á50V 
2Á100V 
2Á200V 
2Á400V 
24600V 
44100V 
4Á400V 
4Á800V 
6Á100V 
6Á400V 
BY122 
BY164 

24p 
26p 
27p 
29p 
30p 
38p 
Up 
46p 
Sop 
53p 
60p 
90p 
64p 
80p 
54p 
48p 

DIAC 
17píST2 20p 

SCRS 
( Thyristors) 
1A 50V Sip 
1Á100V µ2P 
1Á200V 47p 
1Á400V 52p 
1Á600V 70p 
3A 50V Sip 
3.4 100V 43p 
3A 200V 55p 
3A 400V 74p 
3A 600V 99p 
5A 400V 90p 
7A 400V 90p 
7A 600V 108p 
C1068 37p 
MCRIO1 29P 
TIC44 29p 
204444 1910 

CRYSTAL 
MICRO- 
PHONES 
with cable 
8, plug Sop 

DENCO COILS OPTO ELECTRONICS 
Miniature Dual purpose LED TIL 209 (red) with socket 
Rng. 1 -5 B,V,R,W 80p LED Larger 0.2" diam. Red 

6 -7 B,Y,R 58p LED Larger Green, Yellow, Amber 
1 -5 Green 65p 7 Seg Display 

MAXI -Q Aerie! Coil. MINITRON 3015F 100p OCP 70 
Range 1 & 21. Blue 60P MAN 3640 170p OCP 71 

Transistor Tuning coils LIT 707 125p ORP 12 
Rng. 1 -5 B,Y,R,W 70p LIT 747 195p ORP 61 
IFT 13/14/15 65p each 205777 
IFT 18/465 75p 
TOC 1 70p 
MW F.R. Aerial 70p 

150 
15p 
19p 

µOP 
85p 
58p 
46p 
36p 

FUSES AND HOLDERS 
20mm 150m4-5A 3p 1" Mains, 24, 3A, 

500mÁ -15AÁ 3p 5A, lA, t0Á 
FERRITE RODS Anti -surge 20mm 

13A. Sp 

," diam. 700, 250, 500, SOOmA, 
HOLDERS 
Panel Single 6p 

2" - Sp; S+" -1501 14, 1.6, 2, 2.5, 3.15, 20mm Chassis lep 
t6!" -lip 54 7p each 15° Chassis 22p 

ALL DEVICES BRAND NEW AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF 
BUSINESS: CASH /CHEQUE /P.O.s OR BANKERS DRAFT 
WITH ORDER. GOVERNMENT AND EDUCATIONAL 
INSTITUTIONS OFFICIAL ORDERS ACCEPTED. TRADE 
AND EXPORT INQUIRY WELCOME. P & P ADD 20p TO 
ALL ORDERS UNDER £10.00. OVERSEAS ORDERS POSTAGE 
AT COST, AIR /SURFACE. 

VTT Applicable to U.K. Customers only. All prices are exclusive of /# VAT. Please add 8% to devices marked O To the rest add 25%. 

Send 15p postage for our comprehensive catalogue 

POLYESTER CAPACITORS: Axial lead type. (Values are in µf). 
400V: 0001, 0.0012, 0.0015, 00018, 00022, 0.0033 3p ; 00047, 00088, 0.01, 0.015, 
0.02249; 0033, 0047, 0068, 0.1, 0.15, 0.22, 7p; 0.33, 13p; 0.47, 170;1110V: 0 1, 0.15, 
¿p; 0.22 5p; 0.33 Sp; 0.47 9p; 0.68139; 1-0189. 

POLYESTER RADIAL LEAD P.C. TYPE (Values are In µf). FEED THROUGH 
250V: 0.01, 0.015, 0.022, 0033 Sp: 0047, 0068, 0.1 4p; 0.15 6p; CAPACITORS 
0.22,0.337p;0.47 Spi 0.6810p ;I-014p; 1.522p; 2224p. 1000pF /350V Sp 

ALUM. BOXES 
with lid 
21x5)x1)" 509 
4x4215' 50p 
4221x15' 50p 
4x5)x1)" Sip 
4x2)x2' Sop 
3x2x1' 44p 
6x4x2" 78p 
1x5x25 84p 
5043" 106p 
10x7x3" 1229 
10441x3" 110p 
12x5x3" 120p 

SPEAKERS 
802 0.5W 

25" a 3" 62p 
25" G4 589 

ELECTROLYTIC CAPACITORS. Axial lead type (Values are in µf) 
63V: 0.47, 1 0, 1 5, 2.2, 3.3, 4, 4.7, 6.8, 10, 15, 20, 22, 47, 68, 60.100, 12p. 40V 100, 6p 
50V; 1000, 42p. 30V, 3500, 41p. 25V: 10, 68, 150, Sp; 220, 11p; 470, 13p; 680, 18p; 
1000, 249; 2200, 34p. 3000, 39p; 4700, 47p. 16V: 40, 125, 250, Sp. 18V: 1000, 1500,18P. 
10V: 4, 100, 5p: 640, 10p; 1000, 149: 2200, 11íp. 

POTENTIOMETERS (AB) Carbon 
Track, 0.25W Log & 0.5W Linear values 
1K0 -2Mí2 single gang 14p 
5K02 -2Mí2 single gang D/P switch 329 
2Kí2 -2MÁ dual gang stereo 45p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 
5K02 -500KO single gang 35p 
10Kí2 -500Kí2 Dual gang 50p 
50KS2 Lin 150mm WS 150 250p 

PRESET POTENTIOMETERS 
0.1W 500 -1Mí] Vertical only 
0.25W 1000 -2.2M 0 Horizontal 
0.25W 1KO- 2.2M02 Vertical 

Sp 
6p 
Sp 

TANTALUM BEAD CAPACITORS 
25V: 0.1µF, 0.2, 0.47, 1.0, 2.2, 4.7, 6.8 
35V: 0.1µF, 0.2, 0.47, 1.0, 2.2, 4.7 
20V: 10uF; 10V: 22µF; 10V; 33µF, 22µF. 
SV: 33µF, 471-cF; 3V: 47µF, 100µF. 
Price: lip each. 

MYLAR FILM CAPACITORS 
100V: 0001, 0.002, 0-005, 0-01pF 
0.015, 0.02, 0.04, 005µF, 01µF 
0.15, 0.2 50V; 0.47µF 

3p 
4p 
Sp 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 2pf to 10,0000 Sp 

0.0150, 0.0220f, 0.03394 0.047µt 3p 

QUALITY RESISTORS. ERIE MAKE, 
Carbon, Miniature, High Stability, Low Noise 

POWER 
0.25W 
0.5W 
1W 

Tol. RANGE Val. 1 -99 
5% 2.202 -4.7M E24 ip 
5% 2.20 -4.7M 812 Ip 
5% 2.202 -10M 812 2-5p 

100+ 
O.8p 
OSp 
2p 

JACKSONS VARIABLE 
CAPACITORS 
Dieletrlc 
100pF 

300pF 

500pF 

JACK PLUGS SOCKETS 

25mm 
3.5mm 
Standard Mono 
Standard Stereo 

Screened 
chrome 

10p 
14p 
19p 
32p 

Plastic 
body 

OP 

109 
13p 
18p 

Open 
metal 

Sp 
SP 

13p 
15p 

Moulded 
with 

break 
contacts 

15p DAU TRIMMERS 
20p miniature 5 -25pF 2013 

00 -365 240p 

80p 00- 208/176 240p 

SIp C804 -15pF 118p 

S5p C804 -25pF 118p 

CERAMIC 
TRIMMER 
CAPACITORS 
2 -7pF; 4.15pF; 6 -25pF; 
8 -30pF lip each 

DIN 
2PIN LOUDSPEAKER 
TYPE. 3, 4, 5 (180° & 
240 °) 6PIN 

Plugs 

11p 

Sockets Couplers 

7p 

CO-AXIAL (TV) 10p 8p 

15p 

159(f.0J 

PHONO 
assorted colours 
Metal screened 

7p 
12p 

5p (sgi.) 
7p (dbl.) 

10p (trpl.) 

OP 

BANANA Sp 7p 

SWITCHES 
TOGGLE: SPST 20p 
DPDT Up 
SUB -MIN TOGGLE 
SP changeover 45p 
SPST on /off 40p 
DPDT 6 Tag 619 
SLIDE: 
IA DP 250V 109 
14 DP 250V C/0 129 
+A DP 250V 9P 

PUSH BUTTON: 
Miniature Non Locking 
Push to Make 15p 
Push to Break 25p 
DP Changeover 40p 

ROCKER (white): 104 250V SP 
changeover centre off 25p 
ROCKER: Illuminated (white) lights 
when on. 3A 240V 46p 
ROTARY SWITCH: 1 pole /12way 
2p /6w, 2p /2w, 2 /p4w, 3p /3w 3p /4w, 

4p /2w, 4p /3w 24P 

DIL SOCKETS 
8 pin 12p 
14 pin 139 
16 pin 14p 

EAT 
105/ FSINKS 
1018/18F Sp 
TO66 /TV2 159 
T03 /TV3 159 
Insulation Kit 6p 
(Mica 4.2 washers) 

TRANSFORMERS MAINS 
Primary 220 -240V 
6-0-6 (miniature 100mA 90p 
9- 0- 9(miniature) 100mA 90p 
12-0-12 (miniature) 100mA 90p 
0-12, 0-12V (MT 150) 150mA 160p 

0-6, 0-8V (MT 280) 280mA 1059 

24 -0-24V 500mA 2209 
3024- 20- 15 -12 -0 14 285p 
30- 24- 20- 15 -12 -0 24 3µ0p 

LT44 Mini. Driv. Pri K Sec 1K 65p 

LT700 Mini. Output, Pri 1.2K Sec 5 65p 

VEROBOARD4 Pitch 
0.1 0.15 0.15 

.(copper clad) Wain) 
15p 

35p 35P 15P 
35p 35p 
40p 41p 

1059 709 
1µ5p 115P 
lisp - 

2 +x31" 
2+x5" 
30x35" 
35x5" 
24417" 
30x17" 
45x17" 
Pkt of 36 pins 
Spot tace cutter 
Pin insertion tool 

29p 
SOP 
75p 

1109 
22p 
52p 
72p 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White 14p 

LES BULBS 6v and 12v 7p 
MES HOLDERS Chrome cover; Red or 
Amber, Jewelled top 28p 

MES BULBS 3.5V eV 12V 7p 
NEON: RED round top 250V 21p 

NEON: )" square top, red, green, 
Req. 1" hole 21p 

KNOBS (fits 5" shaft, with grub screw, 
except K2 (push fit) & K8 (for sliders). 
KI Black or White pointer type 9p 
K2 Slim silvered aluminium 1Op 

K3 Black 15" with chrome rim 159 

K4 Black serrated. Metal top with 
line indicator 33m diam. 1Sp 

K5 Black fluted metal top and skirt 
calibrated 0-10. 37mm dia. 209 

K6 PK2 as K5 with pointer on skirt 20p 

K7 Black, knurled, tapered. Metal top 
top & skirt, Calib. 0-10, 30mm 20p 

K8 Black or silvered for slider pot 7 
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TTLs 7482 70p 
7400 13p 7483 80p 
7401 14p 7484 95p 
7402 14p 7485 120p 
7403 16p 7486 30p 
7404 16p 7489 270p 
7405 16p 7490 40p 
7406 38p 7491 75p 
7407 36p 7492 . 45p 
7408 14p 7493 40p 
7409. 20p 7494 75p 
7410 14p 7495 65p 
7412 23p 7496 78p 
7413 32p 74107 30p 
7414 60p 74121 30p 
7416 33p 74122 48p 
7420 14p 74123 68p 
7422 18p 74141 65p 
7423 34p 74151 72p 
7425 30p 74155 85p 
7427 37p 74154 150p 
7430 14p 74155 76p 
7432 25p 74156 76p 
7437 25p 74160 99p 
7440 14p 74161 99p 
7441 65p 74162 99p 
7442 60p 74163 99p 
7447 75p 74164 120p 
7448 70p 74166 126p 
7450 15p 74175 85p 
7451 16p 74180 900p 
7453 16p 74181 2.98p 
7454 16p 74182 82p 
7460 15p 74185 135p 
7470 27p 74190 144p 
7472 25p 74191 144p 
7473 30p 74192 120p 
7474 30p 74193 120p 
7475 45p 74194 108p 
7476 30p 74195 75p 
7480 50p 74198 1985 
7481 95p 74199 180p 

C-MOS I-Cs 4028AE140p 
4000AE 19p 4029AEt96p 
4001AE 19p 4046AE202p 
4002AE 19p 4047AE1375 
4009AE 67p 4049AE 63p 
4011AE 21p 4054AE196p 
4013AE 63p 4055AE196p 
4016AE 63p 4056AE135p 
4017AE163p 4060AE229p 
4018AE229p 4071AE 26p 
4022AE169p 4081AE 26p 
4023AE 215 4510AE160p 
4024AE116p 4511AE250p 
4027AE 9113 4528AE120p 

OP. AMPS 
301A Ext. Camp. 8 pin DIL 36p 
709 Ext. Comp. 8/14 pin DIL 30p 
710 Diff. Comp. 14 pin DIL 50p 
741 Int. Comp. 8/14 pin DIL 25p 
747 Dual 741 14 pin DIL 70p 
748 Ext. Camp. 8 pin DIL 36p 
776 Programmable Op. Amp. 

TO5 140p 
CA3130SCOSMOS Op. Amp. 8 pin 

DIL .100p 
LM3900 Quad. Op, Amp. 14 pin 

DIL 70p 
MC1458 Dual Op. Amp. 8 pin DIL 70p 
NE536T FET Op. Amp. TO5 275p 
LINEAR I.Cs. 
CA3046 Transistor Array 14DIL 50p 
CA3048 4 Low Noise Amp. 

14 DIL 160p 
CA3089 FM IF System 200p 
CA3090 FM Stereo Decoder 160p 
ICL80386C Fun. Gen. 14 pin DIL 550p 
ICL8038CC Fun. Gen. 14 pin DIL 275p 
LM380 2W Audio Amp. 14 DIL 90p 
LM381 Stereo Preamp. 14 DIL 160p 
MC1310 FM Stereo Dec. 14 DIL200p 
MC1312 
MC1314 SQ Quad. Dec.14 DIL 1100p 
MC1315 
MFC4000 1/4 Audio Amp. PCB 70p 
MFC6040 Electronic Attenuator 90p 
NE555 Timer 8 pin DIL 45p 
NE556 Dual 55514 pin DIL 100p 
NE561 PLL with AM Demod. 325p 
NE562 PLL with VCO 16 DIL 325p 
NE563 PLL FM /IF Demod. 300p 
NE565 PLL 14 pin DIL 250p 
NE566 PLL Fun. Gen. 8 pin 

DIL 200p 
NE567 PLL Tone Dec. 8 pin 

DIL 2505 
2567 Dual 56714 pin DIL 370p 
TBA800 5W Audio Amp. 90p 
TBA810 7W Audio Amp. 100p 
TBA820 2W Audio Amp. 80p 
ZN414 TRF Radio Receiver 110p 
Basic data sheets at 100 each + SAE. 
CLOCK I.Cs. 
AY 5 -1224 14 pin DIL 4005 VAT 
MM 5314 24 pin DIL 430p 
MM 5316 40 pin DIL 900p J 8% 
Data sheets 30p each plus sae 

LOW PROFILE OIL SOCKETS BY 
TEXAS 8 pin 13p, 14 pin 14p, 16 pin 
155, 24 pin 70p 

VOLTAGE REGULATORS (PLASTIC) 
723 lamp +Ve -Ve 
14 pin DIL 45p 5v 7805 140p 7905 250p 

12v 7812 140p 7912 250p 
Data Sheets on 15v 7815 940p 7915 250p 
Vol. Regs. 18v 7818 140p 7918 250p 
10p each 24v 7824 140p 7924 250p 

OPTO- ELECTRONICS 
OCP70 30p Seven Segment Displays 
OCP71 90p 3015F 0.3in DIL 120p 
ORP12 50p MAN3M 0.127in, PCB 110p 
ORP60 60p DL7040.3in. DIL 135p 
ORP61 60p DL7070.3in. DIL 135p 
2N5777 40p DL7470.6in. DIL 225p 
LEDS: 'DUOS Red 16p; TIL211 Green 35p 

SCR -THYRISTORS OTHER 
1A 50V TO5 40p BT106 Stud 
1 Al 00V TOO 42p 1A /700V 140p 
1A400V TO5 52p C106D Plastic 
1A600V TO5 70p 4A /400V 55p 
3A100V Stud 49p MCR101 TO-92 
3A400V Stud 75p 0.5A/15V 25p 
7A100V TOS +HS 2N3525 TO -66 

80p 5A /400V 91p 
7A400V TO5 +HS 2N4444 Plastic 

90p 8A /600V 185p 
12A400V Plastic 140p 2N5060 TO -92 
16A100V Plastic 160p 0.8A /30V 34p 
16A400V Plastic 180p 2N5062 TO -92 
INSULATORS: Mica 0.8A /100V 40p 
+ 2 bushes for TO3 2N5064 TO -92 
and TO66 5p. 0.8A /200V 45p 

TRIACS 
100V 

3 Amp 85p 
6 Amp 88p 

10 Amp 109p 
15 Amp 145p 

400V 
99p 

120p 
154p 
1805 

500V 
120p 
150p 
165p 
220P 

OTHER 
40430 99p 
40486 99p 
40669 95p 
BR100 

DIAC 21p 

BRIDGE 
RECTIFIERS 
25A 100V 20p 
IA 50V 22p 
1A 100V 
to 400V 
IA 600V 
2A 50V 
2A 100V 
2A 400V 
2A 600V 
6A 50V. 
6A 100V 

24p 
27p 
30p 
30p 
35p 
45p 
48p 
58p 
63p 

DIODES 

BY126 
BY127 
OA47 
OA70 
OA79 
OA81 
OA85 
OA90 
OA91 
OA95 
0A200 
OA202 
IN914 

95p 
12p 
12p 
7p 
8p 
7p 
7p 
9p 
6p 
6p 
7p 
6p 
7p 
4p 

1N4001 
IN4004 
IN4007 
IN4148 

Sp 
6p 
6p 
4p 

ZEN ERS 
3.3V to 33V 
400mW 9p 
1W 18p 
Tunnel 
AEY11 50p 
Varicap 
86105 30p 
Noise 
ZIJ 90p 

Transistors, BRY39 34p 2N3055 50p 
AC126/7 11 p BSX19/20 16p 2N3442 140p. 
AC128 11p BSX21 22p 2N3702/3 ttp 
AC141/2 18p MJE2955 99p 2N3704/5 11p 
AC176 lip MJE3055 65p 2N3706 10p 
AC187 12p MPSA12 50p 2N3707 lip 
AC188 lip MPSA06 30p 2N3708/9 9p 
AD149 43p MPSA56 32p 2N3773 220p 
AD161 36p MPSU06 62p 2N3866 .70p 
AD162 36p MPSU56 78p 2N3903/4 18p 
AF114/5 13p 0C26 40p 203905/6 18p 
AF116/7 13p 0C28 55p 2N4058 15p 
AF139 33p 0C35 48p 2N4060 13p 
AF239 38p 0C36 56p 2N4289 20p 
BC107/8 Op 0C41/2 15p 40361 Up 
BC109 10p 0C44/5 11p 40362 40p 
BC147/8 7p OC70/1/2 11p 40410 55p 
BC149C 8p 0081/2 12p 40411 225p 
BC157 10p 0083 28p 40594 75p 
00158 Op 0084 18p 40595 85p 
BC159 9p TIP41A 65p 
BC169C 12p TIP42A 70p FETs 
BC177 18p TIP2955 70p 8F244 36p. 
BC178 17p ZTX108 Op MPF102 30p 
BC179 18p ZTX300 13p MPF103 30p 
8C182/3 10p ZTX500 15p MPF104 30p 
BC184 11p 2N697 13p MPF105 30p 
BC187 30p 2N608 30p 2N3819 22p 
8C212 11p 2N706 12p 2N3820 57p 
BC213 10p 2N708 18p 2N3823 50p 
BC214 14p 2N930 18p 2N5457 30p 
BCY70 18p 2N1131/2 lap 2N5458 30p 
BCY71 22p 2N1302/3 17p 2N5459 30p 
BD123 100p 2N1304/5 21p 
BD124 65p 2N1306/7 28p MOSFETs 
9D131 36p 201308/9 28p 3N128 75p 
00132 40p 2N1613 20p 3N140 85p 
BF115 22p 2N1711 20p 3N141 755 
BF167 23p 2N1893 30p 40603 58p 
8F173 25p 2N2219 20p 40673 50p 
BF181/2 33p 252221/2 20p 
8F18415 22p 2N2369 14p 
8E194 10p 2N2484 30p 
BF195 Op 2N2904/5 20p 
8E196 14p 2N2926RB 7p 
8E197 15p 2N29260 8p 
13F257 32p 2N2926YG 9p 
BFR39/40 30p 2N3053 18p PUJT 

2N30540 40p 2N6027 48p 

UJTs 
TIS43 
202160 
2N2646 
2N4871 

27p 
80p 
35p 
30p 

BFR79/80 
BFX29/30 
BFX84 
BFX85/6 
BFX87 
BFX88 
BFY50 
BFY51/2 

30p 
30p 
26p 
25p 
20p 
24p 
i6p 
16p 

VAT RATES 
8% TTLS, CMOs, V.Rs., Opto 
Devices, SCRs 
Triacs, many Lin. ICs and DIL 
sockets. 
25 % all others. 

Minimum order £2. P & P 20p. MAIL ORDER ONLY TECHNOMATIC LTD. LON 
54 SANDHURST 

D 
ROAD, 

ON, Please add VAT as shown Govt., Colleges, etc, orders welcome TeL 01-704 4333 

L 
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Head Office and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 5SF 

Tel: 727 5641!2 3 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to Head Office 

Retail Shop 
85 TOTTENHAM COURT ROAD 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 
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FULLY GUARANTEED 

VALVES 
35A3 0.70 81465 4.00 0841 1.00 
3595 070 6360 1.40 EBC33 0.70 
35C5 
35D5 

0.70 
0.00 

6870 
6039 

3.50 
3.50 

EBC4I 
EBC81 

0.75 
0.40 

351691 0 00 7300 4.00 08E80 O.4S 
35W4 
35X4 

0.00 
0 66 

7551 
7586 

2.50 
3.00 

E8F88 
EBF89 

0.50 
0.40 

35Z3 
3524GT 

0-00 
0-70 

7587 
7591A 

3.00 
1.20 

E1311 
E13121 

1.00 
1.00 

35259T 
5065 

0-50 
0.55 

7895 
8058 

3-00 
1.50 

EBL31 
EC86 

3.00 
0.75 

5005 
50CD6G 

0.70 
1-20 

9002 
9003 

0.55 
0.70 

EC88 
EC91 

0-75 
2'60 

500H5 
50L6GT 

0-05 
1-00 

DK92 
DK96 

1°00 
0.75 

ECC34 
ECC40 

0.60 
0-80 

007 
866A 

0-05 
1.50 

13166 
13191 

1.25 
0.40 

ECC81 
ECCO2 

0.45 
0-30 

684 
955 

1-00 
0.50 

DL92 
0193 

0.50 
0100 

ECC83 
ECC84 

0,30 
0.35 

2050 
5642 

1.20 
1,50 

®L94 
DL95 

0-60 
0-75 

ECC85 
ECC86 

0-45 
1.25 

5654 
5670 

0-55 
1-00 

DL96 
DM70 

0-05 
0.70 

ECC88 
ECC189 

0.50 
0.80 

5751 
5763 

0.10 
1.50 

DM160 
DY51 

1.20 
0.55 

ECC807 
ECF80 

1.00 
0.45 

5814A 
5842 

0-00 
2-50 

DYOS 
DY802 

0-42 
0-47 

ECF82 
ECF86 

0.45 
0.75 

5886 
5963 

4-00 
0-75 

EABC80 
EAC91 

0.40 
0.55 

ECF801 
ECF802 

0.75 
0.75 

5965 
6146A 

0-75 EAF42 
3.75 EAF801 

0.70 
0-65 

ECH21 
ECH42 

1.00 
0.85 

ECH81 0.50 
ECH83 0.50 
ECH84 0.50 
ECH2O0 0.70 
ECL80 0.40 
ECL82 0.42 
ECL83 0.75 
ECL84 0.60 
ECL85 0.65 
ECL86 0.55 
ECLL800 4.00 
EF9 0.90 
EF37A 
EF41 
EF42 
EF50 
EF55 
EF80 
EF83 
EF85 
EF86 
EF89 
EF91 
EF92 
EF93 
EF94 
EF95 
EF96 
0E97 
EF98 
86183 
06184 
0E800 

EH90 
EK90 
0132 
0134 
EL36 
0141 
0142 
ELM 
0182 
0183 

1.00 
0.75 
0.00 
0.40 
1.50 
0.35 
1.25 
0.45 
0.40 
0.35 
0.60 
0.50 
0.3$ 
0.40 
0.45 
0.35 
0.70 
0.00 
0.35 
0.40 
2.00 
0.75 
0.60 
0.45 
0.60 
0.70 
0.60 
0 410 
1.20 
0.50 
0.60 
0.00 

0184 
0186 

E195 
01360 

ÉLBÓ 3 
01822 
01180 
EM80 
EM81 
EM83 
EM84 

5 
8 

EM8 
EM7 
EY51 
EY81 
EY87 
EY88 
0241 
EZ80 
EZ81 
EZ90 
GU50 

GZ33 
6234 
HBC81 
HL4 
KT33C 
KT44 
KT60 
KT88 

PC8661 
PC88 
PC92 
PC95 
PC96 
PC97 
PC900 
PCC84 
PCCBS 
PCC88 

0.35 PCC89 
PCC169 
PCF80 
PCF82 
PCF86 
PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
PCH200 
PCLB1 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 
PCL200 
PCLS05 
PD500 
PFL200 
PL33 
PL38 
PLO1 
PL82 
PL.83 
PL84 
PL95 
PL504 
PL508 
P1509 
PT4 
PY31 

0.65 PY33 
0.65 PY81 
0,65 PY82 
0.70 PY83 
0.50 PY88 
0.55 PY500A 
0.55 PV800 
0.45 PY801 
0.45 U25 
0-05 U26 

0.50 
0.50 
0.70 
1.80 
0.00 
2.00 
2-10 
2.00 
0.55 
0.60 
0-50 
0.40 
1.00 
1.00 
0.45 
0.45 
0.50 
0.50 

0.75 
0.30 
0.35 
0.45 
6.00 
0.65 
2.00 
0.75 
0.50 
0-73 
1.20 
0.60 
2.05 
3.25 
1.50 

0-55 U81 0.80 
0-85 U191 0-75 
0,40 U281 0.60 
0-40 U282 0-60 
Oes U301 0.55 
0-00 U403 0.75 
0-65 U404 0-75 
0,55 U801 0.80 

UABC80 0.50 
UAFA42 0-70 
UBC41 0-60 
UBC81 0.50 
UBF80 0.50 
UBF89 0-50 
UBL21 0,75 
UC92 0'50 
UCC84 0-75 
UCC85 0.50 
UCF80 0-75 
UCH21 0-70 
UCH42 0.t0 
UCH81 0.50 
UCL11 0-70 
UCL82 0.40 
UCL83 0.70 
UF9 0.70 
UF11 0.70 
UF41 0-75 
UF42 0.75 

0.00 UF80 Od0 
1.30 UF85 0.50 
1.00 UF,89 0-50 
0.50 UL41 0-70 
003 UL84 

0- 
050 

UM80 50 
UM81 0-75 
UM84 040 

0.55 
0.00 
0.75 

0.55 
0.40 
0.70 
0.50 
0-60 
0.00 
0.75 
0.00 

1.50 
0.70 
0.40 
0-00 
0.55 
0.50 
0.50 
0.50 
0.70 
0.90 

0.45 
0-45 
0.50 
0.50 UYIN 0.60 
1-10 UYII 1-00 
0.50 UY41 0.55 
0.55 UY42 0.55 
1-00 UY82 060 
0-05) UY85 0.45 

OUR 1975 CATALOGUE /PRICE LIST IS AVAILABLE AND WILL BE POSTED ON RECEIPT OF A P.O. for £0.20. 
ALL PRICES ARE EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ALLOW £0.15 IN £ FOR 
HANDLING AND POSTAGE SUBJECT TO A MINIMUM CHARGE OF £0.20. 

SAVBIT handy 
solder dispenser 

A coil of Ersin 
Multicore Savbit 
Solder in a 
dispenser 7ft 6 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 --- 

vo D ISPIEGMIEM top G°ßC IEL2 
IDEAL FOR HOME CONSTRUCTORS 

Ersin Multieure Solder contains 5 cores of non- corrosive flux, instantly clean ing.heavily oxidised 
surfaces. No extra flux is required. 

SAVBIT solder 
for 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 

ALU -SOL for 
soldering aluminium 
New Multicore Alu -sol 
flux -cored solder in 16 
s.w.g. No extra flux 
needed. Plastic reel holds 
3611 Supplied with full 
instructions. Also available 
in solder dispenser. 

Size 4 £2.32 

Fine gauge solder 
for soldering small 
components 
Fine gauge solder for solderi n g 
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\ NEW SOLDER WICK 
Fitted with unique 8 gauge 

selector with handle locking device 
and easy grip handles. Spring 
incorporated for automatic 

opening. Strips insulation from flex 
and cables in seconds and can also 

be used as a cutter. Model 8B. 80p., 

Absorbs solder instantly, from tags and 
printed 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. 
21ft of 22 
s.w.g. (6.4 
metres of 
0.71mm) 
solder, 
specially 
suitable for 
soldering fine 
wires, small 
components 
and for 
repairing 
printed 
circuits. 

Size 15 36p 
Or size 19Afor 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, 
Sol(- 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. 

Published on approximately the lib of each month by IPC Magazines Limited, Fleetway House. Farringdou Street, London EC4A 4AD. Printed in England by Lades Printers, Dunstable, Beds. Sole Agents for Australia and New Zealand- Gordon and Gotch (Asia) Ltd.; South Africa- Central News Agency Ltd. Pasoorceo WlaEr.Eaa is sold subject 
to the following conditons, namely that it shall not, without the written consent of the Publishers first Laving been given, be lent, resold, hired out or otherwise disposed of by way of Trade at 
more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T. , and that it shall not be lent, resold, hired out or otherwise disposed of in a =Misted condition or in any unauthorised cover byway of Trade or axed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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SPECIAL PURCHASE 

Tß 
0 ILMT; [ electroflies 

Dept 3 56. Fortis Green Road. 

Muswell Hill, London. N10 3HN. 
telephone: 01- 883 3705 

C - MOS 74 Ili LINEAR 

1 -24 25 -99 100up 

CD4000AE 23p 
CD40016E 23p 
CD4002AE 23p 
CD4006AE £1.59 
CD4007AE 23p 
CD4008AE £1.75 
CD4009AE Use 
CD4010AE Use 

CD40114E 23p 
CD4012AE 23p 
CD4013AE 69p 
CD4014AE £1.75 
CD4015AE 61.75 
CD4016AE 69p 
CD4017AE £1.75 
CD4018AE £2.51 
CD4019AE 80p 
CD4020AE £1.97 
CD4021AE £1.75 
CD4022AE £1.83 
CD4023AE '.23p 
CD4024AE £1:26 
CD4025AE 23p 
CD4026AE £2.79 
CD4027AE 98p 
CD4028AE £1.53 
CD40296E £1.12 
CD4030AE 71p 
CD4035AE £1.75 
004040AE £2.01 
0040426E £1.49 
CD4049AE 69p 
0040506E 69p 
CD4051AE £2.78 
CD4052AE £2.78 
CD4056AE. £2.12 
CD4060AÉ £2.51 
CD4066AE £1.13 
CD4068AE 28p 
CD4069AE 28p 
CD4070AE 28p 
CD4071AE 28p 
CD4077AE 719 
CD4081AE 28p 
CD4082AE 28p 
C04085AE £1.28 
004086AE £1.28 
CD4093AE £1.56 
CD4099AE £2.95 

19p 15p 

19p 15p 

19p 15p 

£1.33 £1.06 
19p 15p 

£1.46 £1.17 
CD4049 
CD4050 

19p 15p 
19p 15p 
58p 46p 

£1.46 £1.17 
£1.46 £1.17 

58p 46p 
£1.46 E1.17 
£2.09 £1.67 

66p 53p 
£1.64 £1.31 
£1.46 £1.17 
£1.53 £1.22 

19p 15p 
£1.05 84p 

19p 15p 

£2.33 £1.86 
82p 65p 

£1.28 £1.02 
£1.76 £1.41 

59p 47p 
£1.46 £1.17 
£1.68 £1.34 
£1.24 99p 

58p 46p 
58p 46p 

E2.32 £1.85 
£2.32 £1.85 
£1.76 £1.41 
£2.09 £1.67 

94p 75p 
24p 19p 
24p 19p 
24p 19p 
24p 19p 
59p 47p 
24p 19p 
24p I9p 

£1.06 85p 
£1.06 85p 
£1.20 £1.04 
£2.46 £1.96 

1 -24 25 -99 100 

7400 14p 12p 10p 
7401 14p I2p 10p 

7402 I4p 12p IOp 

7403 15p 12}p IOp 
7404 16p 13p Ilp 
7408 16p 13p lip 
7409 16p 13p lip 
7410 láp 13p Ilp 
7413 29p 24p 20p 
7417 27p 22}p 20p 
7420 16p I3p Ilp 
7427 - 27p 22}p IBp 
7430 16p 13p Ilp 
7432 . 27p 22}p 1819 

7437 27p 2269 ISp 
7441 75p 62p 50p 
7442 65p 55p 43p 
7445 85p 71p 57p 
7447 95P 83p 67p 
7447A 95p 83p 67p 
7448 85p 71p 57p 
7470 30p 25p 20p 
7472 25p 21p 17p 
7473 30p 25p 209 
7474 32p 26p 21p 
7475 47p 39p 31p 
7476 32p 269 21p 
7482 75p 62p 50p 
7485 £1.30 61.09 87p 
7486 32p 26p 21p 
7489 £3.56 £2.80 £2.10 
7490 49p 40p 32p 
7491 65p 55p 45p 
7492 579 46p 369 
7493 49p 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 
74145 68p 58p 48p 
74154 £1.75 £1.48 869 
74174 81.00 839 67p 
74180 £1.06 88p 7Ip 
74181 £3.20 £2.50 £1.90 
74192 £1.35 E1.14 90p 
74193 £1.35 £1.14 90p 
74196 E1.64 £1.34 99p 

LIQUID CRYSTAL DISPLAY complete with 
socket and removable reflective backing; 
Ref AN4132R 13mm character height. Can 

be directly driven by National Semiconductors 
Alarm Clock chip MM5316. £13.99 

/ / I 3- 0-1 

NEW LED Linear Cursors 

each device contains '0 light 

nmtring 

diodes fn a 20pin dual - 

IVe package. Ideal for solid 
state analogue meters or dials. 
Type 101 RED 02.26 

555(8 pin dip)V 55p 
555 (TO -99) T 81p 
556 (14 pIn dip) 

£1.29 
703 (RF /IF Amp) 

59 
709 (S pin dip) 38p 
709 (TO.99) 45p 
709 (14 pin dip) 

39 
710 (S pin dip) 39p 
710 (TO -99) 45p 
710 (14 pin dip 44p 
711 (TO -99) 51p 
711 (14 pin dip) 44p 
720 (A.M. Radio) 

£1.76 
723 (TO -99) £1.09 
723(14 pin dip) 74p 
741 (8 pin dip) 36p 
741(TO -99) 43p 
741 (14 pin dip) 36p 
747 (14 pin dip) £1.04 
748 (8 pin dip) 42p 
748 (TO -99) 51p 
748 (14 pin dip) 49p 
753 (F.M. 1st. I.F.) 

£1.08 
75491 88p 
75492 £1'10111 
Regulators 100mA 
78105WC (TO -92) 

60p 
78L12WC (TO -92) 

60p 
78L15WC (TO -92) 

609 
Regulators 100mA 
78L05AWC 

(TBA625A) 90p 
78L12AWC 

78L15A WC) 
90P 

(TBA625C) 9op 
Regulators 500mA 
78M05HC £1.350 
78M12HC £1.355 
78M15HC £1.355 
78M18HC £1.350 
78M24HC £1.35 
Regulators 1 A 
7805KC (TO -3) 

£2.09 
7812KC (TO -3) 

£2.090 
7815KC (T0 -3) 

£2.090 
7818KC (T0 -3) 

£209 
7824KC (T0 -31 

£2-09 
Regulators 1A 
7805ÚC (10 -220) 

£1 72 
7812ÚC (10 -220) 

£1.720 
7815UC (TO -220) 

£1.72 
7818UC (T0 -220) 

£172 

7824UC (TO-220) MC1303L £1.84 
£1.720 MC1306P S0p 

ICL8038 £3520 MC1310P £2.39 
AY-1-0212 £6.93 MC1312 £242 
AY-1-5051 £1.44 MC1314 £4-13 
AY-5-1224 £3-955 MC1315 £4-62 
AY-5-3500 £6.590 MC1327 £1-12 
AY-5-3507 £6.595 MC1330P 83p 
AY-5-4007 £7.945 MC1339P £152 
BHA0002 £3.01 MC1350 64p 
CA2111 £1-19 MC1351 88p 
CA3045 £1-69 MC1352 88p 
CA3046 88p £1.52 
CA3053 59p MC1358 (CA3065) 
CA3065 £1.60 £1.16 
CA3075 £1-64 MC1375 £1-48 
CA3078 £1-26 MC1455(555T) 62p 
CA3080 59p MC1456CG £168 
CA3081 £1'86 MC1458CP1 84p 
CA3082 £1-86 N1C1468G £2.180 
CA3089E (TDA1200) MC1495L £4-24 

£2.43 MC1496G 9611 

CA3097E £1.670 MC3302P £1-50 
CA3123E £1-76 MC3401 P 74p 
CA3401E (LM3900) MFC4000B 87p 

68p MFC4060A 79p 
CA3600E £1.44 MFC6030A 79p 
CT7001 £5.340 MFC6040 96p 
LO05TI (TO-3) MFC6070 £1.66 

£1.460 MM5314 £4.S00 
L036T1 (T0-3)£1460 MM5316 £9990 
L037Ty(TO-3) M.VR5V (TO-3) 

.460 E1 
L129 (SOT-32) 

£185p 
MVR12V (T0-3) 

450 

0130 (SOT-32) 85p E1.450 
L131 (SOT-32) 85p MVR75V(TO-3) 
LM301T(TO-99) £1'455 

65p NE540L £125 
LM301 S(8 pin .dip) NE546A £116 

59p E555V 73p 
LM301A T (TO-99) NE556 £1.29 
LM301A S (8 pin dip) NE5610B £5.06 

59p NE562B £506 
LM307 T (TO-99) NE563 £2.96 

59p NE565N £2.63 
LM307 S (8 pin dip) NE566V £1.87 

57p NE567 £2.63 
LM308 T.(TO-99) SL414A £2.09 

£1-96 SL415A £2.75 
LM308 S (8 pin dip) SL437D £7-50 

98p SL440 £2.840 
LM308A T (TO-99) SL610C £2.03 

£7-92 SL611C £2-03 
LM308A S (8 pin dip) SL612C .£2'03 

£6.90 SL613C £4.31 
LM309K £2.340 SL620C £3.06 
LM339 £2.25 SL621C £3.06 
LM370N £2.85 SL622C £7.62 
LM371 £2-08 SL623C £5-57 
LM372N £1-99 SL624C £2-84 
LM373N £2-99 SL630C £1-87 
LM377N £2-71 SL640C £3.75 
LM380 £1.25 SL641C £3-75 
LM381 £1.85 SL645C £3.75 
LM382 £1.66 SL650C £9-85 
LM703 68p SN75491N 88p 
LM7820 £1-03 SN75492N £1-100 
LM2111 £1.12 SN76001N (TAA611) 
LM3900 69p £1.82 

SN76003N £3.30 
SN76013N £1.98 
SN76023N £198 
SN76227N (MC1327) 

£1.89 
SN76532N £188 
SN76544N £181 
SN76550-2 (TAA550) 

89p 
SN76552-2 81p 
SN76660N (TBA120) 

75p 
SN76666N (CA3065) 

£112 
TAA263 £1.50 
TAA300 £2-16 
TAA310A £1-87 
TAA320 £1'44 
TAA350 £2.43 
TAA370 £3.40 
TAA550 75p 
TAA570 £2-74 
TAA700 £5.03 
TBA1205 £1.25 
TBA231 £1.02 
TBA281 (723)/2.59 
TBA500Q £316 
TBA520Q £385 
TBA530Q £3.27 
TBA540Q £3.72 
TGA550Q £5.29 
TBA560CQ £5.29 
TBA625A £1-030 
TBA625B £1030 
TBA625C £1'030 
TBA651 £1'87 
TBA720Q £2.79 
TBA750Q £279 
TBA800 £1.11 
TBA810S £1.24 
TBA810AS £1.24 
TBA820 86p 
TBA920Q £4.71 
TBA990Q £4-71 
TCA270Q £5-24 
TCA760 £2-16 
TCA8000 £724 
TCA830S £1-04 
TCA940 £2.25 
TDA1054 £1.50 
TDA1200 £2-43 
TDA1405 80p 
TDA1412 80p 
TDA1415 80p 
TDA2010 £3-00 
TDA2020 £3.75 
ULN2111A £1.52 
ZN414 £1.26 

Minitran Filament 
Display bi- direction- 
al 0.35" 3015F 0.9 
L/H d.pt. 3010Gí1 

£1.080 

PHOTO -DARLINGTON SEVEN SEGMENT DISPLAYS 

2N5777 
Viceo, Vcbo 25v, Veba 8v 

Viceo; Vcbo 25v, VE80 8v 

hfe 2500, k 250 mA 3Sp 

enobles 

NEW 

L9ronio Double Digit Displays 

0.5 ", Common Anode ' 2 R/H 

DL721 gives s 1.9 
DL727 gives 0.0. to 9.9 
Suitable for Clocks: Instruments, 
T V. Channel Indicator 

0.125" 
dia. lens 

(TIL2091 
7+ 10 100' 

dia. lens 

Red 16p 15p 13p 27p 24p 22p 18p I6p 149 
Green 27p 249 22p 33p 309 27p 309 27p 25p 
Orange 27p 249 22p 33p 30p 27p 30p 27p 25p 
Yellow 34p 31p 29p 35p 32p 29p 35p 33p 30p 

Law Cost Red GaASP 
Motorola MLED 500 
in a 1092 package. 159 

NEW Opto- isolators 
ILI (4N25 or 01L116) 
6 pin industry standard package. 
2.5KV isolation £1.00 

With the recent inc. ease in 

postal charges and a continuing 
increase in packaging cost, 
we have been forced ro review 

u- policy.. 
Henceforward, 
1. Orders valued at £5 or 

more will be post free. 
2. All U.K. 'small package' 

orders will go first class mail. 
3. Minimum postage 8 packing 

charge will increase to 20p. 

litronix 

Mari 
Monsanto 

0.3" 

0.4" 

COMMON 
ANODE 
R'H 
Dec. Pt. 

RED DL707P 

1.1 

COMMON COMMON COMMON Our 
ANODE 
L/H 
Dec. Pt, 

DL707 

ANODE CATHODE Price 
R/H 
Dec. pt. 

0L701 0L704 £1.82 

GREEN M=.N$I MAN52 MAN53 MAN54 £1.82 
RED MAN71 MAN72 MAN73 MAN74 £1.82 
YELLOW MAN81 MAN82 MAN83 MAN84 £1.82 
ORANGE MAN3610 MAN3620 MA13630 MAN3640 £I.82 

GREEN XAN51 XAN52 - XAN54 EI .49 
RED XAN71 XAN72 - XAN74 £1.49 
YELLOW XAN81 XAN82 - XAN84 £1.49 

GREEN MAN4510 MAN4520 MAN4530 MAN4540 £2.32 
RED MAN4710 MAN4720 MAN4730 MAN4740 £2.32 
YELLOW MAN4810 MAN4820 MAN4830 MAN4840 £2.32 
ORANGE MAN4610 MAN4620 MAN4630 MAN4640 £232 

C.A. L/H 
Dec. Pr. 

Oe6" RED DL747 

.A. 

DL746 

C . L/H 
Dec. Pt. 

51750 DL749 

NOTE: MAN4000 series pinovrs are 14 pin di I the same as M.N50;70 880 series 

£2.42 

I\Ti;LIJI)l.l) Items marked with a include 8% VAT 
Items unmarked include VAT at 25% 

ADVERT. No.1. öf Series B. 
CALLERS WELCOME 
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19 & 38 kHz notch filter 
BLR3107 filters will remove 
the interference that causes 
annoyance when listening to 
or recording from MPX trans- 
missions on FM. 1 -24 £1.60ea 

Illustrated below are some of the products that TOKO make for wireless manufacture. These 
and other TOKO products are available from Ambit, together with many linear and discrete 
semiconductor devices specializing in radio and audio applications. Full catalogue 40p. 

wireless tecicnowledgey from TOKO 

Varicap FM tunerhead: 
The EF5603 represents the top 
o' the range in TOKO FM tuner 
modules. With 5 double varicap 
tuned circuits, and dg MOSFET 
RF stage, the performance is 

really excellent. (12v supply) 
1 -24 £9.05 each 

ICs for IF, decoder 
The popular 1310, and 3089 
types for FM MPX. 
1310/4400 1 -24 2.20 each 
3089/4402 1 -24 1.94 each 

CFT ceramic series AM IF 
filters 
Low cost filters for use with 
IC or discrete circuits. Each 
unit includes an input /output 
matching transformer. For 
455 and 470 kHz BW 6kHz. 
CFT 1 -24 50p each, or slightly 
larger with higher Q: 
CFU050 (470 kHz only) 
1 -24 55p each. 

C 

Coils for VHF RX /TX's 
S18 are fully molded coils, 
complete with cores. A wide 
range of custom types with 
up to two taps is available - 

standard types for VHF are 
avilable ES. 1 -24 18p each 

11 

Ceramic I F filters 
Similar to Murata and 
Vernitron types, these 
ceramic filters are the 
easiest way to achieve FM 
IF selectivity. Two per set 
aré required. 1 -24 40p each 

7BA Low cost RF choke 
Miniature chokes luH to 
1 mH. Useful for all low 
power decoupling appli- 
cations in RF circuits, logic 
circuits, filter circuits etc. 
Stock values 1, 4.7 and 
multiples through to 1mH. 
Custom orders 1000 min. 
for other values 1 -24 15p ea 

6 pole linear phase filter 
Centered on 10.7MHz, this 
linear phase filter offers all 
the necessary selectivity for 
the construction of a Hi Fi FN 
stereo tuner. 1 -24 £2.25 each 

10K coils for HF /VHF 
The ideal coil for all FM and 
TV IF applications. Excellent 
stability - available from a verb 
broad 'shelf stock' range, and 
also to exact custom specs., 
where a min. of 1000 pcs 
applies. With or without an 
internal capacitor. 1 -24 30p es 

MFH mechanical 455kHz 
IF filters 
Bandwidth 4 or 7 kHz, 
for IC and discrete I F strips. 
Includes input /output IFT 
for matching 5k/800 ohms. 
1 -24 £1.45 each 

7P min MF /HF coils 
Only 7mm square base área 
makes the 7P ideal for all 
miniature receiver circuits. 
Available as I Fs and osc. 
for AM /FM. (AM IFTs are 
available ES.) 1 -24 30p each 

10E coils for AM /FM 
The 10E is available in the 
broadestrange'of stock types 
of all TOKO coils, covering 
applications in MF /HF radio 
and FM IFTs. Base area 10mn 
square. 1 -24 27p each 

Please address all enquiries and orders for 1000 pcs or less to the distributor, AMBIT international. 
Please note TOKO UK have moved to larger premises at: 

Ward Royal Parade 
Alma Road 
Windsor, Berks. SL4 3HR 
tel 54057 tlx 848095 

AMBIT international 
37 High Street 
Brentwood 
Essex, CM14 4RH 
tel 216029 tlx 995194 

Terms: Min CWO £1.00 VAT extra 
Post 20p per order (CWO) 
Min invoice £7.50 pp 50p. 
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A single silicon integrated circuit provides several 
functions not normally available in TRF receivers. 

Use this medium wave tuner with an audio amplifier or 
tape recorder to obtain excellent reception of local stations 
or to record radio programmes. It is self- contained, does 
not need an external aerial and only requires a screened 
lead equipped with a plug to suit your amplifier or recorder. 
It can also be used for local stations or personal listening 
of records by plugging in a high impedance headset 
or earpiece. 

The ZN414 silicon "radio chip" provides RF amplifica- 
tion, automatic gain control and detection. The input 
signal is taken from the ferrite rod winding L1, and the 
audio output is taken to the level control VR1. This circuit 
has very few other components and it will be found to give 
excellent results provided one or two important points are 

CONTENTS 

IC TUNER 

MEMO REMINDER 

RAIN WARNING BLEEPER 

SIMPLE SIGNAL INJECTOR 

SIGNAL BOOSTER 

DOOR ALARM 

HER 
dio 

¡fiers 
3 

4 

5 

6 

7 

AL these projects are fairly easy to build. The layout 
of components is not critical except, perhaps, the 
IC Tuner where the design should be followed and 

wiring kept as short as possible. As the tuner uses a 
ferrite rod aerial it is important to rotate the unit as a whole 
for best reception from a particular station. A metal case 
must NOT be used with this project or the signal strength 
will be severely reduced. 

If a metal case is used for any of the other designs care 
must be taken to see that short -circuits do not occur to 
the wiring. For this reason a plastic tube is recommended 
for the Signal Injector, where space is at a premium. 

Much of the wiring can be done using the existing leads 
on resistors, capacitors and other components. Otherwise, 
use 22SWG tinned copper wire or thin insulated bell wire. 

Take special care when soldering transistors. See that 
the leadouts are scraped clean and use a minimum of heat 
to make the joints. 

In general, a particular transistor may be replaced with 
another of similar characteristics provided it is of the same 
type, that is, PNP for PNP. The following are some of 
those in the same PNP group:- 0C42, 0071, AC128 and 
NKT251 while in the NPN group are: BC107, BC108, 
BC109, BSY95A, 2N3704, 2N3904 and ZTX300. If a change 
is made to the type of transistor used in any of these 
circuits then a check must be made of the lead -out con- 
nections of the replacement transistor. 

If a change of polarity is made to one of these circuits 
it will still work provided the transistor type is changed, as 
already noted, and that the polarity of any polarised 
(electrolytic) capacitor is reversed. 

Note that there is no alternative for the ZN414 IC used 
in the Tuner project. The Tuner could be used on the long 
wave band by adding the appropriate coil on a ferrite rod 
and a simple changeover switch. Alternatively the input 
circuit of the Signal Booster may be employed, with an 

`external aerial. 
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not overlooked. Strong local signals can overload the 
ZN414, causing distortion. This can be avoided by turning 
the tuner so that pick -up by the ferrite rod aerial is reduced. 
In addition, the output is generally more than adequate, so 
that the associated audio equipment may be overloaded; 
avoided by setting the level control well .back 

/o- 
51 +1.5V 

The tuner circuit using the ZN414 /C. Under no circu 
the supply voltage exceed 1.5V, 0 

!i1 
1pF 

4 Output 

- 
lang 

instances must 

VC1 

Output 

l W054j 

Plan view of he layout of components. The board is connected to 
VC1 and Si by heavy copper wires. 

In terms of circuit adjustment, there is no alignment or 
similar procedure and the unit can be expected to work 
well immediately. For best possible results in all circum- 
stances, and to compensate for variations in layout, it can 
be worthwhile to look at R2. This can be 470, 560, 680 or 
82052 but if the value is lower than optimum, whistles will 
accompany some stations. On the other hand, an un- 
necessarily high value reduces sensitivity. Initially, fit the 
value shown. 

Components are fitted as shown, Note the cuts or 
drilling away of the foil conductors. The IC has its leads 
arranged as shown. Bring lead 3 between leads 1 and 2, 
avoiding any short circuit. The IC will then fit the holes as 
indicated which helps separate input and output circuits. 

The aerial is sixty turns of 24SWG enamelled wire, close 

naf Pieces 
1000430:5%, 
681i0.4viF: 4% , 
101W1:00 pqkertxlometer; with switch 
O' 01.fi:Edfsc, 0.r'a6lie. -. > 

0 1;ii F`,iiisCë:ëi; 
<4ieF &V 
::ZN414 

ksön Dialmin;500pFç ileroboa x: rd 70, 
. . 

'rrls:äGk»s;is: kt}:; Ki3ilx 

ir 

General view of the tuner showing the rod aerial fixed to the board 
with fine thread. 

L1 

Battery 
-ve 

Battery VR1 socket 
Si +ve outer 

Arrange 
IC1 leads 
as shown 

70x 38 mm (0.15in. matrix) 

Diagram showing breaks required on the veroboard before components 
are soldered In place. 

wound on a 9mm diameter ferrite rod, 75mm long. The ends 
of the winding are secured with glued thread, which also 
holds the rod to the board. As battery drain is very small, 
wires are left projecting from the board and the battery is 
soldered to these. The outer case is negative, More than 
a single 1.5V cell must not be used. Clips could be fitted 
to take a battery, if preferred. The box or case must be of 
insulating material, with minimum internal dimensions 
approximately 75 x 65 x 40mm. 
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and it is made as shown from a piece of metal rod about 
40mm long (sawn off a volume control shaft) and pivoted 
on a bolt, fixed with lock nuts to a bracket. When the box 
is in the flashing position this rod rests on a second bolt, 
completing the circuit. When the box is turned over to 
read the note the rod rests on the insulated top of the case. 
The contact bolt and swinging rod should be bright and 

si 

A 

1 W059 1 

Details of the gravity switch and bracket. 

-Rl -, 

A slowly flashing lamp increases the battery life in 
this Memo Reminder. 

This device is a flat plastic box provided with a note pad, 
normally left with the pad uppermost. When a message 
has to be left, if only "Back in five minutes ", this is written 
on the pad and the device turned over. In this position, a 
lamp at the end of the case flashes on and off at about one 
second intervals, thereby drawing attention to the pad. 
This side of the case carries the message "I have left a 
note, please turn over." When the box is reversed to read 
the message, the flashing bulb is switched off. 

6V 
lW0601 

Layout of the components on a piece of plain veroboard and associated 
wiring. 

1w0581 

The simple multivibrator circuit is activated by the gravity switch Si. 
The operating current of the lamp should be as low as possible. 

The circuit uses a two -transistor flip -flop oscillator, 
collector current of Tr2 passing through the lamp, which 
is a 6V bulb as used for cycle dynamo back lights and 
other purposes. The device will operate from 4.5 or 6V 
but here two 3V batteries are used for the supply. 

Gravity switch S1 is operated by turning the case over 

Inside the Memo Reminder showing the board in the centre and the 
gravity switch at the bottom, lifted up from its normal position to show 
the fixed contact. 
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R1 12052 W 10% 
R2 2.7k12 - -W 10% 
R3 3.9kQ =, W 10% 
C1/2 125,uF 10V 
Tr1 /2 BFY51 
Bulb and holder. Board. Plastic box and lid. 
Note pad to suit box. 
Batteries, 2 x 3V (U8) but see text. 

clean and if the rod pivots freely it will be quite reliable. 
The circuit is assembled on 0.15in perforated board 

about 90 x 22mm. The bulbholder is the type which has a 

clip that slips on the insulated board cut to accommodate 
it as shown. The holder may be slid along to place the bulb 
inside or outside the box. The box actually used (available 
from shops selling fishing tackle) is about 95 x 80 x 25mm 
and divided into three sections. This allows the circuit 
board to occupy the central section, with a U8 3V battery 
each side. Clips of tin, bent to a U shape, are cut to go at 
each end of the batteries, with the leads soldered on. The 
clips can be packed with foam rubber or otherwise 
arranged to keep pressure on the batteries. An additional 
lead passing from one battery to the other joins positive 
to negative. 

A small scribbling pad to suit the box is held with elastic 
bands, which will also keep the lid on and finish the device. 
A pencil can also be attached. A box with a transparent lid 
allows the "turn over" instruction to be fixed inside. 

RAIN 
NING 
EPER 

One small spot of rain on the sense pad of this bleeper 
will start this audio warning that drying clothes may need 
to be brought in! It can also be operated by rising water, 
if the pad is hung at the level the water should reach. 

The circuit has two transistors, with feedback via capaci- 
tor Cl, but Tr1 cannot operate as long as the pad is dry. In 
these conditions battery current is zero, so a battery will 
last for a very long time. When the pad conducts Tr1 and 
Tr2 form an audio oscillatory circuit, the pitch depending 

The speaker, circuit board, switch and battery can be 
fitted into any convenient sized box, leaving the pad 
to be placed outside in the open, 

somewhat on the pad resistance. In these circumstances 
the current is about 10 to 25mA. A switch allows the 
device to be turned off, as there are times when it will not 
be needed or when note has already been taken of the 
warning. 

Switch 

Pad 

e 

Tri 

Spot 
e 

t 
Tr2 

0 

CiZioiNIMIXICIEZUKILICZEI o 
I 
W062 I 

Position of the components and foil side of the veroboard showing 
breaks required to be made before assembly. 

W061] 

The circuit of the Rain Warning Bleeper could hardly be simpler, L Altering the va lues of R1 andl or Cl will change the tone. l 

Bits and Pieces 
R1 1.8MOáW10% 
C1 0.01pF disc ceramic 
Tr1 0071 
Tr2 BC108,'i:i 
On -off switch 
9V battery (PP3) 
Speaker, small size, approximate impedance 35 to 
8052, 
Veroboard for oscillator and pad. Flex. 
Battery clips. Suitable box, see text. 
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capacitors, but C3 is a 150V tubular capacitor, to give 
isolation from any voltage likely to be encountered. The 
clip, on a flexible lead, provides an earth return, but this 
need not always be used. 

Dimensions of the insulated case are not critical but 
anything smaller than about 65mm long and 35mm diameter 
may cause difficulty in fitting all the components. A slot 
is cut or filed in the lid and switch S1 fixed with two bolts 

l W0631 

The size of the piece of veroboard used for the rain - detecting pad is 
not important but ensure alternative rails are connected as shown 
here. 

First use a cutter or drill to break the foil sections where 
shown. The transistors and other components can then 
be inserted and soldered in place. Provide positive and 
negative flexible leads for the 9V battery, via the on -off 
switch, and for the speaker. A long, twin flexible lead is 
also required for the pad. The board is mounted by two 
bolts or screws in a case able to take the board, battery, 
speaker and switch. 

The pad should have a minimum area of at least 30cm2 
with alternate foils connected together by wires on the 
insulated side of the board. The board is placed outside 
the house, foil side upwards. A touch with a moistened 
finger anywhere on the board should start the alarm. 

W0561 

The Signal Injector also uses a multivibrator circuit the output of which 
is very rich in harmonics. 

imple 
At 

CTOR 
; 

The board is fixed to one set of contacts on the switch by wire passing 
through holes in the board. The other set of contacts is used for the 
on-off swi ch. 

Battery- 6BA rod 

51 Prod 

Ba tery+ b 

5O x 22 mm ( O.15in. matrix) 

c 

The finished Signal Injector ready to be fitted into its 
case, preferably a plastic one. 

With this miniature signal generator a rapid check can 
be made of audio stages or the audio section of a radio 
receiver. Though an audible tone is produced, harmonics 
extend to much higher frequencies as is usual with circuits 
of this type, so that some tests can also be made for the 
intermediate frequency (IF) and other sections of a receiver. 

Tests with the injector should only be made with battery 
operated receivers, as some types of mains equipment 
have a "live" chassis or dangerous voltages around. 

In order to accommodate the components in a small 
`cylindrical case, C1 and C2 are low voltage disc ceramic 

Having got the size of the board right the parts can be fitted as shown 
here. The battery wires are soldered to the battery contacts. A battery 
holder would take up too much space. 
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The small piece of insulated board can be attached to 
one set of unused tags on Si, with twisted wire, for support. 
At the other end the prod passes through a hole in the 
bottom of the container. The prod is 6BA threaded rod, 
secured with adhesive and a tight binding of thread, also 
smeared with adhesive, passing round it and through holes 
in the board. The tip of the prod is filed to a sharp point. 

As battery drain is under 1mA, leads are soldered 
directly to the battery, outer case negative. If components 
are kept towards the middle, and close to the board, the 
whole will slip easily into the case. A lead with clip runs 
from the negative line. A nut on the rod outside holds this 
securely. Check that the metal cases of the transistors do 
not touch each other or anything else. 

R7 ,"' ' 2>7kS2 
R2 56kí2 
R3 33ks2 
R4 27<S1 ................... 

All résistors`; W 10% 
C1/2 002µF disc ceramic 
C3 500)pF 150V tubular 
Tr1/2 8C108 
Battery, 1-.áV (HP16). Si Miniature slide switch 
OPST or 3PDT. Veroboard. Crocodile clip. 6BA 
tirreaded r)d: Plastic tube and cap, see text. 

Here the output coil of the Signal Booster is placed 
close to the internal aerial of the transistor radio. 

When testing a circuit, work backwards, step by step, 
from the output stage. When the point at which a fault 
arises is passed, signals cease. The output of the injector 
is only sufficient to be just audible when taken directly to a 
speaker of 15n or higher impedance. However, when the 
output stage and other amplifying stages are present, 
volume is greatly increased. The clip is generally taken to 
the equipment's "earth" line. In addition to locating a non- 
working stage, or break at a component, or in a winding 
the probe can also show if cracks exist in the foil con- 
ductors in AF sections of equipment. Remember to work 
step by step, taking in only one joint, foil conductor, 
coupling capacitor or other component at a time. 

+ 9V 

C3 01yF 
131 

68k 

Cl 0 
L3 

see 
text 

R2 
33k 

6 

i 

STER 
triable 47 

radios 

R4 
1k 

1 

Many popular portable receivers cannot give enough 
volume from the weaker or more distant stations, espec- 
ially during daylight hours. The unit described here is 
able to provide a considerable increase in signal strength 
and may even allow satisfactory reception of signals 
which are scarcely audible without its aid. 

Signals for the unit are obtained from an external aerial 
which may be an internal or external wire up to about 

VC1 
365pF 

C2 
um= 0.1NF 

1 W0641 

Circuit of the Booster which uses a single transistor and an external 
aerial. An earth connection will often help to increase the signal even 
further. 

5m long. A telescopic aerial may prove satisfactory if 
nothing else is available, but the wire aerial will give much 
better results. 

Switch S1a selects the aerial coupling winding of the 
long wave coil 1..1 or the medium wave coil L2. Switches 
S1b and Sic similarly select the appropriate tuned and 
base coupling windings. Variable capacitor VC1 will peak 
the signal over the range selected. Std is the ón -off switch. 

Coil L3 is a home -made 10 turn loop, about 25mm in 
diameter, wound with any fine insulated copper wire andA 
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Rear view of the Booster showing circuit board fitted to the front panel 
via a metal bracket held under the wavechange switch. 

bound with plastic tape. The coil is connected to a length 
of twin flexible lead or coaxial cable about 300mm long. 
The coil allows the coupling of the amplified signals to 
the ferrite rod aerial inside the receiver. Closest coupling 
occurs when the loop is slid on to the rod itself but it may 
be sufficient to place the coil outside the set with its 
turns parallel with the turns on the rod aerial. 

A 150 x 100 x 100mm metal or plastic box with metal panel 
was used but the size is unimportant. The component 

L3 

Battery +ve 

c b e 
Tr1 

Plain board 70x 50mm 

[J *iiulE 
Cag 

Metal 
bracket 

Aerial ¡' 
socket 

Switch 
tilted forward 
for clarity 

W066 1 

The parts should be laid out as shown here. The switch Is In fact, 
mounted on the vertical part of the metal bracket. 

R1 68ko 
R2 33kS2 
R3 10052 
R4 11d1 

All resistors 3W 5% 
Cl 0.047,:íF 
C2/3 0.1/íF 
VC1 365pF variable 
Tri ZTX300 
S1 4 -pole 3 -way rotary wafer switch. Knobs. L1 

Denco BLUE Range 1T. L2 Denco BLUE R 

Case 150 x 100 x 100mm. Sockets 
and clips. Plain board 
flex. 

ge 2T. 
. Battery 9V (PP3) 

ire for L3, see text. Twin 

board is bolted to a metal bracket fixed under the bush and 
nut of the switch. When soldering to the pins on the coils 
scrape the pins clean and use a minimum of heat or the 
plastic former will soften. The aerial socket is insulated 
from the panel but the earth socket is connected to the 
panel. 

The coupling of L3 to the receiver is a matter of trial and 
error and when it is correct there will be a marked increase 
in signal strength and VC1 will have a definite tuning point. 
Make sure that the unit is switched to the range required. 

simple 
Tonic 

ALARM 
This unit replaces a door bell or buzzer and it runs 

economically from its own 9V battery. It is an easy and 
useful constructional project for a complete beginner. The 
circuit has numbered points which refer to the numbered 
tags of the tag- board. This should help anyone not familiar 
with electronic circuits to follow the theoretical circuit 
in conjunction with the actual wiring up of components. 

Transistors Tr2 and Tr3 form a multivibrator and the 
audio tone produced is fed to the amplifier Tr1, by the 
coupling capacitor C1, which amplifies the tone for driving 
the loudspeaker. 

The bell -push operates as an on -off switch so that no 
current is drawn until the push is operated. Pre -set 
potentiometer VR1 is a "pitch" setting control which allows 
the tone or frequency to be adjusted, but if two units are 
used for front and back doors the tones can be set at 
different frequencies. The push which has been operated 
can then be identified by the tone heard. 

is and Pieces 
Ri 33k52 
R2 i .2k52 
R3 39ks2 
R4 10kû2 
R5 1 kû2 

All resistors 10% 3W ... ............ 

VR1 100kS2 miniature pre-set 

Cl 10µF 10V 
0.1µF 

C3 0.02F+F :?<?:i;:`:':i<:?i2i;::5;:;;i;:`üüi 

Tr1 BC108 
Tr2 BC108 
Tr3 BC108 

PP6 9V battery and clips. Tagboard. Small speaker, 
approx. 8Q. Material for case. Bell -push. Bell-wire.' 
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I0N 04021 

LS 
811 

120 13 

Tri 
BC108 

R1 

33k 

Cl 
10yF 

R2S VR1 
1.2k 100k Pitch 

C2 
0.1pF 

Tr2 
BC108 

R3 
39k 

R4 
10k 

6 

C3 
0.02NF 

1,9,11,14,1516 

R5 
1k 

Tr3 
BC108 

4,5 

The wooden case used is intended to hang high up on 
a wall out of the way, and the front slopes downwards 
slightly. The case is 140mm square, 70mm deep at the top, 
sloping to 40mm at the bottom. All these parts can be of 
4mm or similar plywood, but the dimensions are in no way 
critical. Cut a hole to suit the diameter of the speaker cone. 
The parts of the case are held together with glue, and 
panel pins if required. Strips or blocks of wood can be 
glued in to strengthen the corners. The case can be 
varnished or painted any colour to suit the decor. Glue 
fabric over the speaker opening and fix the speaker to the 
wall with a small metal tab. 

Solder transistors, resistors and capacitors to the 
tagboard as shown. Transistor leads need not be cut down 
at all. If the soldering iron has reached its proper tempera- 
ture, and is removed as soon as the joint is correctly made, 

ION 04031 

Tr1,2,3 
c BC108 Bell -push 

Physical layout of the alarm, the tag numbers on the board correspond- 
ing to those shown in the circuit diagram. 

9V 

Terminal 
block 

F 
Bell-push 

Circuit of the Door Alarm, the only 
adjustment required being to 
pre -set potentiometer VR1, to 
vary the pitch of the tone. 

no damage to the transistors or other parts is likely from 
overheating. 

One outer tag and the slider tag of VR1 are soldered to 
tags 9 and 11 to support this component. In most places 
bare wires can be arranged so that they are clear of each 
other. Elsewhere, insulated sleeving is put on connections, 
or insulated wire is used. When the board is finished, fix it 
as shown, with woodscrews. Spare nuts or other spacers 
are put on the screws to raise the board a little, to clear 
the edge of the speaker. See that the screws do not project 
through the front of the case. Alternatively, use 6BA 
screws through the tagboard and front of the case. 

Only low- voltage bell wire need be used to the bell- push. 
A 2 -way block allows these connections to be made with- 
out soldering. Cut a clip from scrap metal and screw it to 
the case to hold the PP6 9V battery. 

ó 

PPLEMENT TO PRACTICAL . R" 975 
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