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IÜcFID electronics 
Dept 3 56. Fortis Green Road. 

Muswell Hill, London. NiO 3HN. 
telephone: 01- 883 3705 

c-Mos 74 TTL LINEAR 
44 

1 -24 25 -99 100up 

CD4000AE 23p 14 15p 
CD400IAE 23p 19p 15p 
CD4002AE 23p 19p 15p 
CD4006AE £1.59 £1.33 £1.06 
CD4007AE 23p 199 15p 
CD4008AE £1.75 - £1.46 £1.17 
CD4009AE Use CD4049 
CD4010AE Use CD4050 
CD4011AE 23p 19p 15p 
CD4012AE 23p 19p 15p 
CD4013AE 69p 58p 46p 
CD4014AE £1.75 £1.46 E1.17 
CD4015AE £1.75 £1.46 £1.17 
CD4016AE 69p 58p 46p 
CD4017AE £1-.75 £1.46 £1.17 
CD4018AE £2,51 £2.09 E1.67 
CD4019AE 80p 66p 53p 
CD4020AE E1,97 £1.64 £1.31 
CD4021AE £1.75 £1.46 £1.17 
CD4022AE £1.83 £1.53- E1.22 
CD4023AE 23p 19p 15p 
CD4024AE £1.26 E .05 84p 
CD4025AE 23p 19p 15p 
CD4026AE £2.79 £2.33 £1.86 
CD4027AE 98p 82p 65p 
CD4028AE E1.53 £1.28 £1.02 
004029AE £1.12 £1.76 £1.41 
CD4030AE 71p 59p 47p 
CD4035AE £1.75 £1.46 E1.17 
CD4040AE £2.01 E1.68 £1.34 
CD4042AE £1.49 E1.24 99p 
CD4049AE 69p 58p 46p 
CD4050AE 69p 58p 46p 
CD4051AE £2.78 £2.32 £1.85 
CD4052AE E2.78 £2.32 81,85 
CD4056AE £2.12 E1.76 E1.41 
CD4060AE £2.51 £2.09 £1.67 
CD4066AE £1.13 94 75p 
CD4068AE 28p 24p 19p 
CD4069AE 28p 24 19p 
CD4070AE 28p 24 19p 
CD407IAE 24 24 19p 
CD4077AE 71p 59p 47p 
CD4081AE 28p 24 I9p 
CD4082AE 28p 24 19p 
C04085AE £1.28 £1.06 85p 
C04086AE E7.28 £1.06 85p 
CD4093AE £1.56 £1.20 £1.04 
CD4099AE £2.95 £2.46 £7.96 

1 -24 25-99 100 + 

7400 14p 12p lOp 
7401 14 12p IOp 
7402 I4p 12p lOp 
7403 15p 121p 14 
7404 16p 13p lIp 
7408 16p 13p 1 l 
7409 16p 13p 1 l 
7410 16p 14 1 l 
7413 29p 24 206 
7417 27p 22}p 206 
7420 16p 14 Ilp 
7427 27p 22}p I8p 
7430 16p 13p Ilp 
7432 27p 224 18p 
7437 27p 221p 18p 
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 34 25p 24 
7472 25p 21p 17p 
7473 30p 25p 20p 
7474 32p 24 21p 
7475 47p 39p 31p 
7476 32p 24 21p 
7482 75p 62p 50p 
7485 £1.30 .E1.09 87p 
7486 32p 26p 21p 
7489 £3.56 82.80 E2.10 
7490 49p 414 32p 
7491 65p 55p 45p 
7492 57p 44 36p 
7493 49p 40p 32p 
7495 67p 55p 45p 

74100 £1.08 89p 72p 
74107 35p 28p 22p 
74121 34p 28p 23p 
74122 47p 39p 3Ip 
74141 78p 63p 53p 
74145 68p 58p 48p 
74154 £1.75 E7.48 86p 
74174 81.00 83p 67p 
74180 £1.06 88p 71p 
74181 £3.20 £2.50 E1.90 
74192 £1.35 E1.14 94 
74193 £1.35 El .14 94 
74196 £1.64 E1.34 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 

= l 1 I 1 1 1 LI 

NEW LED Linear Cursors 
ach device contains 10 light 
emitting dudes in a 20pin dual - 
n- line package. Ideal for solid 

state analogue meters or dials. 
Type 101 RED £2.26 

555(8 pin dip)V 55p 
555 (TO -99) T 81p 
556 (14 pin dip) 

£1.290 
703 (RF /IF Amp) 

59p 
709 (8 pin dip) 38p 
709 (TO -99) 45p 
709 (14 pin dip) 

39p 
710 (8 pin dip) 39p 
710 (TO -99) 45p 
710 (14 pin dip 44p 
711 (TO -99) 518 
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 S8p 
75492 £1.100 
Regulators 100mA 
78105WC (TO -92) 

60p 
78L12WC (TO -92) 

66p 
78L15WC (TO -92) 

60p 
Regulators 100mA 
78L05AWC 

(TBA625A) 90p 
78L12A W C 

78(L15AWC) 
90P 

(TBA625C) 90p 
Regulators 500mA 
78M05HC £1.35* 
78M12HC £1.350 
78M15HC £1'350 
78M18HC £1.350 
78M24HC £1.350 
Regulators 1 A 
7805KC (TO -3) 

£2.09 
7812KC (TO -3) 

£2.090 
7815KC (TO -3) 

£2-090 
7818KC (TO -3) 

£2090 
7824KC (TO -31 

£209 
Regulators lA 
7805UC (TO -220) 

£1'72 
7812UC (TO -220) 

£1 .720 
7815UC (TO -220) 

£1.72 
7818UC (TO -220) 

£1.72 

7824UC (TO-220) MC1303L £1.84 SN76003N £3.30 
£1-725 MC1306P 80p SN76013N £1.98 

ICL8038 13520 MC131QP £2.39 SN76023N £1.98 
AY-1-0212 £6.93 MC1312 £2.42 SN76227N (MC1327) 
AY-1-5051 £1.44 MC1314 £4.13 - £189 
AY-5-1224 13951 MC1315 - £4.62 SN76532N £1.88 
AY-5-3500 £6.59 MC1327 £1.12 SN76544N £181 
AY-5-3507 £6590 MC1330P 830 SN76550-2 (TAA550) 
AY-5-4007 £7.940 MC1339P £1.52 89p 
BHA0002 £3-01 MC1350 64p SN76552-2 81p 
CA2111 £1.19 MC1351 88p SN76660N (TBA120) 
CA3045 £1.69 MC1352 88p 75p 
CA3046 88p MC1357 £1.52 SN76666N (CA3065) 
CA3053 59p MC1358 (CA3065) £1.12 
CA3065 £1-60 £1'16 TAA263 £1 50 
CA3075 £164 MC1375 £1.48 TAA300 £2.16 
CA3078 £1.26 MC1455 (555T) 62p TAA310A £1.87 
CA3080 59p MC1456CG £1.68 TAA320 11.44 
CA 3o81 £1'86 MC1458CPI 84p TAA350 £2-43 
CA3082 £1.86 MC1468G £2180 TAA370 £340 
CA3089E (TDA1200) MC1495L £4.24 TAA550 75p 

£2.43 MC1496G 96p TAA570 £2.74 
CA3097E £1670 MC3302P £1'50 TAA700 £5.03 
CA3123E £1.76 MC3401P 74p TBA1205 £1.25 
CA3401E (LM3900) MFC4000B 87p TBA231 £102 

68p MFC4060A 79p TBA281 (723) £2.59 
CA3600E £1.44 MFC6030A 79p TBA5000 £3.16 
CT7001 £5.340 MFC6040 96p TBA520Q £3.85 
LO05T1 (TO-3) MFC6070 £1.66 TBA530Q £3.27 £146 MM5314 £4805 TBA540Q £372 
L036TI (TO-3)£1.460 MM5316 £9990 TGA550Q £5.29 
L037TI4(TO-3) M.VR5V (TO-3) TBA560CQ £5.29 £1.46* £1455 TBA625A £1.030 MVR12V (TO-3) 

£1.455 TBA625B £1.035 
MVR15V(TO-3) TBA625C £1.030 

£1'450 TBA651 £1.87 
NE540L £1ß5 TBA72DQ £2.79 
NE546A £1-16 TBA75DQ £2.79 
NE555V 73p TBA800 °1-11 
NE556 £1'290 TBA810S . £1'24 
NE560B £506 TBA810AS £124 
NE561B £5.06 TBA820 86p 
NE562B £5.06 TBA920Q £4.71 
NE563 £2.96 TBA990Q £4.71 
NE565N £2.63 TCA270Q £5ß4 
NE566V £1.87 TCA760 £2-16 
NE567 £2.63 TCA800Q £7.24 
SL414A £2.09 TCA830S £1.04 
SL415A £2.75 TCA940 £2.25 
SL437D £7.50 TDA1054 £1.50 
SL440 £2840 TDA1200 £2.43 
SL610C £2.03 TDA1405 80p 
SL611C £2.03 TDA1412 80p 
SL612C £2'03 TDA1415 80p 
SL613C £4.31 TDA2010 £3.00 
SL620C £3.06 TDA2020 £3.75 
SL621C £3.06 ULN2111A £1.52 
SL622C £7.62 ZN414 £1.26 

L129 (SOT-32) 85p 
L130 (SOT-32) 85p 
L131 (SOT-32) 85p 
LM301T (TO-99) 

65p 
LM301 S (8 pin dip) 

59p 
LM301A T (TO-99) 

LM301A S (8 pin dpip) 
59p 

LM307 T (TO-99) 
59p 

LM307 S (8 pin dip) 

LM308 T (T0-99)7p 
£1.96 

LM308 S (8 pin dip) 

LM308A T (TO-99) 
£7.92 

LM308A S (8 pin dip) 
£6 90 

LM309K £2.345 
LM339 £2-25 
LM370N £2-85 
LM371 £2-08 
LM372N . £1-99 
LM373N £2-99 
LM377N £2-71 
LM380 £1.25 
LM381 £1-85 
LM382 £1-66 
LM703 68p 
LM1820 £1-03 
LM2111 £1-12 
LM3900 69p 

SL623C £5.57 
SL624C £2.84 
SL630C £1.87 
SL640C £3.75 
SL641C £3.75 
SL645C £3.75 
SL650C £9.85 
SN75491N 88p 
SN75492N £1.100 
SN76001N (TAA611) 

£1.82 

M/N/TRON- - 

Minifron Filament 
Display bi- direction- 
al 0.36" 3015F 0.9 
L/H d.pt, 30150 +1 

£1.08 

íï 2N5777 
' Vice, Vcbo 25v, Vebo By 

Viceo; Vcbo 25v; VERO 8v 

Ate 2500 Ic 250 mA 35p. 
IC/U/ 

Monsanto 

I.C. SOCKETS 

Dual-in-line TO5 
Pins 8 14 16 24 28 36 40 8 10 

Pricel3p 15p 15p 26p 30p 39p 44p 31p 35p 

NEW 

Eurotrio Double Digit Displays 
0.5 "; Common Anode - 2 R/H 

DL721 gives 1.9 
DL727 gives 0.0. to 9.9 
Suitable for Clocks, Instruments; 

T .V .^Chan' el Indìoator 

Free map -on plastic retains 

0.125" 
dia. lens i dia. lens dio. lens 
(TIL200) IMLED 650) 
1+ 10+ 100 + 1+ 10+ 100 O 10 10- 100 +, 

Red 14 15p 

Green 27p 24p 
Orange 27p 24 
Yellow 34 31p 

Low Cost Red Go0sP 
Motorola MLED 500 
in a 0092 package. Isp 

14 27p 
22p 33p 
22p 33p 
29p 35p 

24p 22p 18p - Ibp' 14 
30p 27p 30p 27p 25p 
30p 27p 30p 27p 25p 
32p 29p 35p 33p 30p 

NEW Opto- isolotors 
ILI (4N25 or TILI16) 
6 pin industry standard package. 
2.50V isolation E.1.00 

NOTICE 
Postage & Pocking Charges 

With the recent inc ease in 
postal charges and a continuing 
increase in packaging costs 
we have been forced to review 

r policy. 
Henceforward- 
I. Orders valued et £5 or 

more will be post free. 
2. All U.K, mall package' 

orders will go first class mail. 
3. Minimum postage & pocking 

charge will increase to 20p. 

0.3` 

COMMON COMMON COMMON COMMON Our 
ANODE ANODE ANODE CATHODE Price 
R/H L/H - I R/H 

- 
Dec. Pt. Dec. Pt Dec. Pt. 

RED DL707R DL707 DL701 DL704 £1.82 

GREEN MON51 
RED MAN71 
YELLOW MAN81 
ORANGE MAN3610 

MAN52 
MA N72 
MAN82 
MAN3620 

GREEN XAN51 XAN52 
RED XAN71 XAN72 
YELLOW XANBI XAN82 

MAN53 MAN54 E1.82 
MAN73 MAN74 £1.825 
MAN83 MAN84 £1.82 
MAN3630 MAN3640 £1.82 

XAN54 £1.49. 
XAN74 £1.49 
XAN84 E1.49 

GREEN MAN4510 MAN4520 MAN4530 MAN 4540 E2.32 
RED MAN4710 MAN4720 MAN4730 MAN4740 £2.32. 
YELLOW M4N4810 MAN4820 . MAN4830 MAN4840 £2,32 
ORANGE MAN4610 MAN4620 MAN4630 MAN4640 £2_32. 

.A. C.C. L/H Ç.C. 
= 1 Dec. Pt. _1 

DL746 DL750 DL749 E2.42 . 0.6" RED 

NOTE 

C.A. L/H 
Dec Pt, 

DL747 

AN4000 series pinots ore 14 pin dil the some as MON50;70 & 80 series. 

`Tt'l' INt,'LIJI)EI) 
Items marked wig, a include 8% VAT 
Items unmarked include VAT at 25% 

ADVERT. No.1.:óf Series B. 
CALLERS WELCOME 
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PRACTICAL 
WIRELESS 
RITAIN'S PREMIER MAGAZINE FOR THE 

VOL 51 NO. 5 

ISSUE 823 

SEPTEMBER 1975 

RITYOUIISEL III AIIO . ALECTßONI 
dat 

s STItUçTO 

EDITOR 
Lionel E. Howes, G3AYA 

ASSISTANT EDITOR 
Eric Dowdeswell, G4AR 

ART EDITOR Peter Metalli 

TECHNICAL EDITOR 
Sam Lewis B.Sc. (Eng.) 

PRODUCTION & NEWS EDITOR 
Colin R. Riches 

TECHNICAL SUBEDITOR 
Bill Tull 

TECHNICAL ARTIST 
Alan Martin 

SECRETARIAL Jenny Maunder 
Susan King 

ADVERTS MANAGER 
01- 634 4293 Roy Smith 

CLASSIFIED ADVERTS 
01 -634 4301 Colin R. Brown 

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

Binders (£110) and indexes 30p (inc. 
VAT) can be supplied by the Binders 
Dept at the same address. 

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 rack numbers of 
Practical Wireless and Television only 
can be published in our CQ Column. 

NEWS & COMMENT 
364 CAUSE FOR ALARM! -Editor's comment 
365 NEWS ... NEWS .. NEWS 
387 NEXT MONTH IN PRACTICAL WIRELESS 
402 LETTERS -Readers comment 
409 HOTLINES on recent developments by Ginsberg 
410 ON THE AIR - 
410 Amateur Bands -Eric Dowdeswell, G4AR 

413 SW Bands -Derek Bell 
414 MW Bands -Charles Molloy 

CONSTRUCTIONAL 
366 ON- SCREEN SCORING for TELE- TENNIS -E. A. 

Parr, B.Sc., C.Eng., MIEE 
372 MINIATURE 2m EQUIPMENT -Part 1: Converter - 

W. H. Bond, F.R.C.S., G3XGP 
377 EXPERIMENTAL WORKSHOP -TRF Radio Receivers 

-M. J. Hughes, M.A., C.Eng., MIERE 
385 TAKE 20 No. 71 -Motor Speed Controller-David 

Andrews 
388 PW `EASYBUILD' ELECTRONIC CLOCK -M. J. 

Hughes, M.A., C.Eng., MIERE 
395 DUAL CONVERSION RECEIVER -Part 2 -F. G. Rayer! 

399 SHORT WAVE PRE -AMPLIFIER -Steve Money, 
G3FZX 

OTHER FEATURES 
386 TECHNICROSS No. 10- Solution 
406 IC OF THE MONTH No. 53- TAA930 FM Detector 

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. 

Practical Wireless, September 1975 345 

www.americanradiohistory.com

www.americanradiohistory.com


BENTLEY A C 0 U S T I C 
, 

CORPORATION LT D. 
7a GLOUCESTER ROAD, LSTTLEHAMPTON, SUSSEX 
All prices inclusiva of V.A.T. at 25"6 Tal.phon 4743 

ECH42 82 
EC1181 49 
ECH83 .52 PCH296BC1 ÉCÓ :4 
ECL82 -40 
ECL83 -82 
ECL84 70 
ECL85 10 
ECLBß 47 
EF22 1-76 
EF40 .88 
EF41 82 
EF42 42 
EF73 1-76 
EF80 29 
EF83 1-17 
EFBL 35 
EF86 .50 
EF89 '35 
EF91 43 
EF92 -59 
EF97 '84 
EF98 -94 
EF183 -35 
EF184 41 
EF804 1.48 
EH90 -53 
EL32 .59 
EL34 1 17 
EL35 2.93 
EL37 298 
EL41 -59 
EL81 .70 
EL83 .64 
EL84 46 
EL85 -52 
ELS6 .45 
EL360 1-41 
EL506 105 
EM80 .68 

EMS' '76 
E6183 -64 
EM84 .47 
E.71165 1-17 
E1i87 -82 
EM51803 

234 
EY51 -47 
EY81 47 
EY83 BS 

EY84 88 
EY87/6 89 
EY88 .47 

É0 .59 
EZ41 .64 
EZ80 48 
E281 -84 
GY501. 112 
GZ32 59 
GZ33 1-46 
0234 .70 
G237 1.17 
HABCBO 

-70 
1Th23DD 

28 
HL4IDD 

2-34 
RL42DD 

2-84 
HN309 1.76 
HVR2 1-17 
HVR2A 

147 
KT41 1-17 
KT66 2.93 
KT81 2-84 
KTW611-76 
KTW621.78 
KTW63147 
MI3LD6 

117 
Pfil -59 
PABC80 -45 
PC86 .70 
PC88 -70 
PC95 70 
PC97 -41 
PC900 47 
PCC84 .85 
PCC86 -52 
FCG88 '70 
PCC89 .58 
PCCI89 36 
PCF80 47 
PCF82 -47 
PCF84 69 
PCF86 56 
PCF2001.17 
PCF201147 

PCF801 .59 
PCF802 49 
PCF806 49 

100 
PCL82 .45 
PCL83 58 
PCL64 47 
PCL86 -55 
PCL805 64 
PEN45 94 
PEN45DD 

'94 
PEN46 -59 
PEN453DD 

244 
PENDD 

4020 2 84 
PFL200 -82 
PL33 .59 
PL36 -70 
PL81 48 
PL81A -53 
PL82 -43 
PL83 -47 
PL84 .47 
PL504/500 

SE 
PL505 1-70 
PL508 1-05 
PL509 1.70 
PY33/2 -68 
PY81 -41 
YY82 -85 
PY83 45 
PY86 .47 
PY500A 

1-11 
PY800 .47 
PY801 .47 
P230 56 
QQV03/10 

2.05 
Q875/20 

1.17 
Q896/10 

117 
QV04/7 

1-17 
Ri9 70 
TH293 117 

TP2620 1-17 
UAB080 .47 
UAF42 70 

Ú8 öß 
UBF80 47 
UBF89 -47 
UBL21 2-84 
UC92 43 
IlIX)84 88 
UCC85 .58 
UCF80 -82 
UC3321 234 
UCH42 -98 
U01181 47 
UCL82 45 
UCL83 64 
UF41 -32 
UF42 48 
UF80 -41 
13F85 -52 
UF89 .47 
IIL41 -70 
171-84 .49 
113180 42 
UY41 -58 
UY85 -41 
U10 117 
1112/14 117 
U19 293 
1121 -70 
U26 .77 
U83 1-76 
U35 1-78 
1381 94 
U191 40 
1.1251 34 
U301 16 
11403 -88 
U404 -64 
U801 078 

U4020 -70 
VP23 -8g 
VP41 -88 
VE105 69 
V17111 -94 
VU320 117 
V0120A 

1.17 
VU3S8 '94 
W107 117 

W729 147 
%65 1.46 
%68 1.46 

Z á6 9 BS 

Transistors 
& Diodes 

4 -23 N404 
2N966 68 
2N1756 44 
2N2147110 
2N2297 -29 
2N2369 18 
2N3053 42 
2N3121 3$2 
2N3703 26 
2N3709 EB 
AA119 -20 
AA120 40 
AA129 E0 
AAZ13 E8 
AC107 40 
AC113 43 
AC126 18 
AC127 -92 
AC128 . 
AC132 46 
AC154 38 
AC156 46 
AC157 43 
AC165 48 
AC166 -33 
AC168 49 
AC176 -71 
AC177 46 
ACY17 -88 
ACY18 .116 

ACY19 45 
ACY20 48 
ACY21 46 
ACY22 -20 
ACY28 48 
AD140 47 
AD149 84 

AD181 59 
AD102 119 
AF114 418 

AF 117 : 
AF121 -89 
AF124 38 
AF125 32 

AF180 4E 
AF186 -71 
BAI15 -18 
BA116 -28 
BA129 16 
BA1S0 18 
BA153 20 
BC107 18 
BC108 .16 
BC109 16 
BC119 48 
BC116 40 
B0118 -88 
BC118 39 
BCY10 -69 
BCY12 -64 
BC1(33 -26 
BCY84 29 
BCY38 . 
BCY89 48 
8F158 48 
21,159 48 
BF163 .28 
13E173 -49 
BF180 40 
8E181 52 
BF1O5 -58 
8H194 20 
B1Y50 .89 
BFY51 .25 
BFY52 26 
BY100 48 
BY114 28 
BY126 20 
BY127 28 
BYZ10 48 
BYZ11 á8 

BYZ12 -88 
- BYZ13 33 
F81111A -20 

Ó 9 91A . 
01.10 35 
0A47 43 
0A70 20 

0A79 ].E 
0A81 .12 
0A85 -12 
0A90 15 
OA91 -12 
OA9b -12 
0A200 12 
0A202 -18 
OC44 19 
0045 1.4 
0046 -20 
0070 18 
0071 14 
0072 -14 
0074 49 
0075 14 
0076 20 
OC77 35 
0078 80 
0078D 40 
0081 14 
OC81D -14 
0082 -14 
00820 -14 
0083 '86 
0C94 81 
0C123 19 
0C139 29 
0C169 49 
00172 46 
OC200 -59 
0C201 49 
0C202 -65 
OC203 .89 
0C204 49 
00205 -55 
0C206 117 

OB2 47 
024 55 
163 .58 
IA5GT .59 
IA7GT -76 
1B3GT -59 
1H5GT 70 
HA 48 
1N6GT -78 
lE5 43 
184 -89 
104 .70 
1115 88 
2D21 .b3 
20115 34 
212 d0 
3A4 .59 
306 -47 
3Q4 .70 
3Q5GT 44 
384 47 
8V4 188 
4CB6 44 
5008 134 
5E4GY 111 
5U4G 47 
6V4G -59 
5YSGT .53 
523 88 
5Z4G -53 
MGT -53 
6/30L2 10 
6ABG 1-46 
6AC7 -57 
RAGS -32 
6A116 10 
6AJ5 76 
BARS -47 
SAKE. 70 
RAMBA -64 
6AN8 89 
6AQ5 -SS 
6AR5 70 
6A87 117 
6AT6 -53 
6AU6 415 
6AV6 58 
SAWBA111 
BA%4 118 
5a8G 115 

6BA6 41 
6BC8 -70 
613E6 -41 
6B116 -70 
6BJ6 -64 
6BR7A -70 
6BQ7A -64 
6BR7 1-17 
6BR8 1-76 
61187 1 64 
6BW6 44 
6BW7 -82 
61126 47 
6C4 47 
6050 49 
6C6 -47 
609 1-17 
6CD6G 1.46 
6CO8A 48 
60L3 16 
8CL8A -94 
6CM7 -98 
6C116 -88 
60W4 117 
60E7 46 
6DT6A -88 
6EW6 .88 
6E5 1-17 
6F1 48 
6F6(4 .59 
6F13 .82 
6F14 .88 
6E15 -76 
6E18 .64 
8F23 -82 
6F24 1-00 
6F25 1-17 
6F28 78 
6F32 -59 
6G6G .59 
6GH8A 88 
6GK5 -76 
6GU7 48 
6H6GT 49 
6J5GT 48 
06 35 
6.17G 85 
6JU8A 48 
6K7G 85 
6KSG -58 

6L1 234 
6L8GC '88 
flL7 '58 
6L18 -64 
6L19 2 84 
6LD20 .SB 

6N7GT 70 
6Q7G 59 
RQ7GT -59 
6(37(50 -64 
6117G .70 
6R7(51) 68 
68A7 32 
68C7GT 49 
6807 .52 
68H7 -52 
68J7 -84 
6BK7GT -52 
68Q7GT .53 
6V6G -20 
6V6GT 53 
6%4 47 
6x6GT 48 
7B6 .88 
7B7 SE 
7H7 48 
7R7 .94 
7Y4 -88 
7Z4 -94 
9D7 de 
10C2 -76 
10DE7 -88 
10F1 -88 
10F9 16 
10E18 .64 
1OLD11 132 
10P13 88 
1OP14 E84 
12A6 .75 
12AC6 -92 
12AD6 .78 
12AE6 -76 
12AT6 47 
12AU6 -53 
12AV6 -59 
12BA6 -53 
1213E6 -59 
12BH7 49 
128Y7 g8 
12E1 3.51 

12J7GT 70135U5 
12165 117'35L6GT 
12K70T .69 
12Q74T -63 
128C7 -59 
P28(1î -47 
122E7 41 
128.lì .52 
128Q7 -76 
128E7 '86 
14117 -64 
1487 .94 
19AQ5 -59 
19G6 7-02 
2001 -70 
20F2 -88 
2011 149 
20P3 -94 
20P4 1-17 
20P5 1.52 
25A611 90 
25L6G -70 
25Y5G 412 
25240 -47 
2525 .94 
25160 82 
28D7 1-17 
30A5 .76 
30015 -82 
30017 -94 
30018 -82 
30E5 138 
30FL1 .78 
3OFL2 78 
30E112 105 
30F113 44 
30FL14 .82 
30L75 g2 
30L17 -76 
30P4MR 

1-17 
SOPII -78 
30P191 

301.4 -88 
30PL1 1 00 
30PL13 141 
30PL14 1-29 
30PL15 -94 
95A3 -76 
35C5 -88 

88 
88 

35W4 -69 
3523 88 
35Z4.^,T 82 
35y.5GT -8$ 
42 59 
43 137 
5011.5 1-00 
5005 .70 
50C1)60 

146 
50EH5 -88 
50L6GT -76 
8542 -70 
86A8 70 
90AG 293 
9001 .88 
90CG 2-91 
150B2 83 
2168G $ß 
807 147 
5702 1-17 
5763 1-78 
6057 1-17 
6060 1.17 
6067 117 
7193 -62 
90(12 59 
9006 35 
ACPEN 1-17 
A02/PEN/ 

DD 117 
AC6PEN -70 
AC/TH1 

117 
ALSO 117 
ATP4 59 
AZ1 E9 
AZ31 -70 
AZ41 49 
BL83 E-84 
CI.33 1-87 
CY10 147 
CY31 59 
DAF91 45 
DAF96 -59 
DC90 70 
DF9l 45 
DF96 59 

DK40 82 
DKg2 82 
DR96 -70 
DL96 -84 
DM70 .70 
DM71 176 
DY8716 .41 
DY802 41 
E80LC 2-57 
EBOF 1-64 
EBBCC -88 
E92C0 -70 
E180F 1.17 
E182CC1.46 
E1148 in 
EA50 .gg 
EA76 147 
EABCBO 45 
F.AC91 -88 
EAF42 38 
EAF801 88 
EB34 49 
EB9I -29 
EBC47 .88 
EBC81 41 
EBFßO -48 
F.BF83 50 
EBF89 48 
EBL21 2.84 
EC86 -82 
EC88 -82 
EC92 -63 

ECC33 1.76 
ECC35 1-11 
EC(:40 117 
ECC81 -40 
ECC82 -39 
ECC83 49 
ECC64 41 
ECM 47 
ECC88 100 
ELC88 .52 
E0C189 -76 
ECC8071.41 
ECFBO -53 
ECFS2 -53 
ECF86 38 
ECF8042-83 
ECH21 2-34 
ECH35 1-46 

MATCHED TRANSISTOR SETS:- 
LP15 (ACll3 AC154. AC357. AA120) 899 
per Pack. l-00810 A 2--OC81, 550. 
1-0044 1 2-0045, 650. 1-0C32D. a 
2-0042 6Ep. Bet of 3-0003 949, 

VALVES ALSO REQUIRED FOR CASH. LOOSE OR BOXED, BOT MOST BB NEW. OFHIBB 
MADE BY RETURN. 
All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order only. 
Despatch charges:-Orders belew 210 in value, add 25p for post and packing. Orders over 810 post 
and packing free of charge. Some day despatch. Any parcel insured against damage in transit for 
only 6p per parcel extra. Terms of business free on request. Many others in stock too oumerone 
to mention. Please enclose S.A.E. for reply to any correspondence. 

ENGINEERS 

YOURSELF FOR A 

This 76 page 
FREE 
Shows ho 

BETTER JOB WITH MORE PAY! 
Do you want promotion, a better job, 
higher pay? "New Opportunities" shows 
you how to get them through a low -coat 
home aludy course. There are no books to 
buy and you can pay -as- you -learn. 

This helpful guide to success should be 
read by every ambitious engineer. 
Send for this helpful 76 page FREE book 
now. No obligation and nobody will call 
on you. It could be the beat thing you 
ever did. 

_ MICUT OUT THIS COUPON HIM !!O MI 
POs% CHOOSE 

state subject address 
ABRAND NEW FUTUREHERE! 

IBuild -As -You -Learn 
IPRACTICAL RADIO 

AND ELECTRONICS 
(with kit) 

IElectrical 
Engineering 

Electrical Installations I and wiring 
Electrical 

Draughtsmanship 
Electrical 

Mathematics 

, 
I 
, 
' 

Electronic 
Engineering 

Computer Electronics 
Computer 

Programming 
Colour TV Servtemg 
CAG Radio, TV A Elec- 

tronic Mechanics 
General Radio and 

TV Engineering 
Radio Servicing, 

Maintenance and 
Repairs 

Transistor 
Technology 

CITY AND GUILDS 
Installations and 

Wiring 
CITY AND GUILDS 
Electrical 

Technicians 
CITY AND GUILDS 
Telecommunications 
Radio Amateurs' Exam 

etc. etc. 

To ALDERMASTON COLLEGE Dept. EPW -07, Readins RG7 4PF 

Also at our London Advisory Office, 4 Fore Street Avenue, Moorpate 
London, EC2Y SEJ Tel: 01- 6282721 

NAME (BlocliCapitais Pillage) .. _... _. .. _... 

ADDRESS... _. . 

Other subjects 
Accredited by Ç.A.C.C. 

IEPW07I 

POST CODE 

Age 

Member of A.B.C.C. 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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J. BIRKETT 
Radio Component Suppliers 
25 The Strait, Lincoln, LN2 1JF 

Telephone: 20767 

50 ASSORTED RADIO AND TV KNOBS @ 75p. 
50 ASSORTED POTENTIOMETERS for LI. 
60 ASSORTED W.W. RESISTORS 3 to 10 Watt @ 57p. 
3 TRANSISTOR DEAF AID If volt AMPLIFIERS with circuit 
@ 33p. 
SANYO IS Watt AUDIO MODULE I.C. with circuit c 23.15. 
TUNING CONDENSERS with S.M. Drive.250+2S0pf, 500+500+ 

17+7pí. Both at 38p each. 365pf 3 Gang at Up. 
PHOTO TRANSISTORS SILICON @ 33p each. PHOTO 

DARLINGTON TRANSISTORS @ 4Sp. 
LARGE PACKET OF MICA BUSHES for T03, TIP, BDI3I etc. 

@ 33p. 
COMPRESSION TRIMMERS IOpf, 30pf, 50pf, I000pf. All at 6p each. 
SO AC 128 TRANSISTORS. Untested for S7p. 
75 ASSORTED MULLARD CAPACITORS C 280 Series @ BOp. 
200 ASSORTED TUBULAR CERAMICS O 57p. 
20 P CHANNEL MOS FETS with circuits @ 75p. 
50 ASSORTED TRANSISTOR ELECTROLYTICS for 57p. 
12 SUB -MINIATURE PRE -SET POTENTIOMETERS 3x300 ohm, 

3x25K, 3x5K, 3x501( for 35p. 
B F 180 or BF 181 TRANSISTORS S for 61.10. 
25. BC 107 -8-9 METAL TOIB TRANSISTORS. Untested @ S7p. 
10 MINIATURE 10 amp SILICON BRIDGES. Untested for 11.25. 
TAG ENDED ELECTROLYTICS 2000uf 50v.w., size 4 }" x I}" @ 

28p, 5000uf 25v.w., size 4}" x I j" @ 28p, 10000uf 25v.w., size 4 }" x 
1} " @45p. 

SO IN 4000 Series Manufacturers Fall Outs for S7p. 
25 ASSORTED TRANSISTOR I.F. TRANSFORMERS @ 40p. 
B ATTERY CHARGER TYPE AMMETERS 0-2, 0-3, 0-4. 0-5, 0-6 

amp D.C. All at 60p each. 
50 PLASTIC NPN TRANSISTORS 85% Good @ 57p. 
50 PLASTIC PNP TRANSISTORS 85% Good @ S7p. 
200 ASSORTED POLYSTRYRENE CAPACITORS for S7p. 
IGO ASSORTED SILVER MICAS for 57p. 
NULLARD C 280 250 volt POLYESTER CAPACITORS Oluf, 

-015uf, 022uf, 033uf, 047uf, 068uf, luf, 'Suf.All 18pdoz. 22uí, 
-47uf. 6 for 12p. luf. 6 for 30p. 2.2uf. 6 for 40p. 

CWO. VAT and Post Paid on orders over LI. 
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ICOwattlSCO DISCO SYSTEM Af 

Units listed below 
(a) DISCOMASTER TWIN 
TURNTABLE CONSOLE with 
integral 100W amplifier 

50 WATT 50 WATT ! (b) PAIR HI -fl HEAD 

TWIN TURNTABLE 
WITH PRE-AMP. 

PHONES 
SPEAKER SPEAKER (c) MATCHING DYNAMIC 

MIKE'(attachedtoh' phone 
(d) PAIR SO WATT SPEAKERS 

and POWER AMPLIFIER Black Rexine covered 
i) Cabinets Size approx. 

(B "(18',x3" 
£169.99 (d) Carr. £3.00 Il0i1111 IIh11U9gflm08111111 

7 \ 
, C 

Complete 
with lid 

HEADPHONES 
MICROPHONE 

DEP. E19.99 & 18 fortnightly. 
payments of £9.75 (Total £19549). 

STEREO VERSION 
of Above System 
Or DEPOSIT 184.95 and £20995 18 fortnightly pymts. 
£11.19 (Total 428837) Carr. £250 

0.9e TDI DISCO 
CONSOLE 

Incorporating twin BSR MP60 type 
turntables and Sonotone or Acos 
Cartridges with diamond styli. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble and 
Bass - Controle. Separate input 
for 'mike' with vol. control. 
Black twi covered 

£8995 
Cabinet with lld, sea 
illustration on left. 
Or DEP. £9.95 and 
18 fortnightly pymte. Carr. £1.50 
15.11 (Total £101.981 

TD2S STEREO VERSION. 
OF ABOVE 
Terms DEPOSIT 120 £ 125.00 and I8 fortnightly 
payments 8871 Carr. 1160 
(Total £140.78) 

DISCOMASTER TWIN TURNTABLE POWER CONSOLE £119.95 
Twin McDonald MP60 type turntables. Sonotone or Acos cartridges with Carr. £2-SO 
diamond styli. Facilities as TDI Console but with builtin 100 watt Power Am. 
plifler, complete with lid. Or Deposit £1891 and 18 fortnightly payments 1878 ('rotai £18599) 

1 
STEREO VERSION £155 or DEPOSIT 125 and 18 fortnightly 

pymte £8.80 (Total 117440). Carr. £3 

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS 

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

TYPE C I 32 40-SO WATTS £27.95 
Incorporating two exceptionally efficient 
13" x 8" speaker units. Dep. £8.05 and 8 
monthly payments 13-50 (Total £81.95, 
('err. 65p 

TYPE C8/70 70 WATTS. Fitted three 
12" 25 watt. Highly eeneitive high flau 
epeakere with high power voice toile. 
She approx. 54" x 14" x 11 ". Dep. £811 A 

mthly pymte. 1511 £39.95 (Total 14699) Carr. 8.50 

ALL RSC PRICES INCLUDE VAT 
INTEREST on Credit Purchases 
REFUNDED settled in 3 months 

SUPER MINSTREL IO W GUITAR AMP. 
Incorporating Tremolo and 10" Speaker. Output 10 Watts 
R.M.B. Continuoue.8 dock Inputs for Microphone andlnstrument. 
Mains Neon Controls: Volume, Tone, Tremolo, Speed Tremolo 
Intensity. n 
Terms: DEPOSIT o 4 8 monthly 29E payments 18.40 (Total al 184.9.9 8) Carr. tese 

FAL MAESTRO VIABBIEgrAURair. £55.95 Free 
For Lead Guitar, Mic, Gram, Radio, Tape (Not for use with Bass instruments) 
Inc. 3 inputs and 2 vol controls pl. Treble á Bass, TREMOLO with associated 
controls. Attractively finished in black with sliver -finished fascia. Compact size 
Fitted carrying handle. Deposit 8825 and 8 mthly payments 88.761 Total 188.38: 

RSC 'PHANTOM 50' Rating 50 watts. 3 inputs, 2 vol. £59.95 Carr. 
controls. Bass, Treble, Presence 1150 
Pep. 17-95 & 8 mthly. pymte. 87.48 (Total 187.79). 

FANE 
CRESCENDO 

SPEAKERS 
FULL RANGE 

AVAILABLE AT 
ALL BRANCHES 

FAL PHASE 50 Mk. III AMPLIFIER 50 WATT 
Solid state. 4 Sep. controlled inputs Plus master vol. control. Ind. 
Base and Treble Controls. Protection against eertoue o/p overloading. 
O/p for .pkre. 8 to 11 ohms. Size 17" x 7" x 74 ". 200-250v. A.C. 
mains. 0/p 50w Music. Deposit 18.60 dc 8 milli,. £40.60 payments. 1575. Total 15480 Carr. Free. 

JINGLE MACHINES I.S.E. CA127 £79.95 DEPOSIT19 and ti i is Ti fortnightly 

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

Sigh flux ceramic magnets. ALL CARRIAGE FREE. 

'POP' 100 ' 'POP' 60 I 'POP' 50 
IS" I00Watt ! 15" 60 Watt 

14,000 gauss 14.000 gauss 
8/150 81150 

£35.95 -j £18.95 
I'ep: 17-05 and 8 Dep. 14.17 and 8 
mthly payments monthly payment.. 

84.00 (Total 18895) 12.17 (Total 121.58) 

FOR BASS GUITAR, ELECT. ORGAN. ETC. 

'POP' 25/T 12" 25W 
Dual cone. 
16 ohm Imp. £10.99 (Not for Baas 

Terms Teerms foar 
r 

Paire: Deposit 18.90 and 
8 mthly paymta. of 1275 (Total 
£25.90). 

12" 50 Watt 
1 3,000 gauss 
150 £13.95 
Terms for pairs Dep 
£5'80 d: 8 mthly 
pymte £3.16 Total 
13118 
PAIR SUITABLE 
ALL PURPOSES 

HIGH POWER 
TWEETER PH50 
Response mid. 
with 2 to 4 mid. Non 
elect. filter available 550. 
Rating 26 6 

/ ImnBQ 

/ 

D40 50 WATT DISCO KIT £21.50 ALL PURPOSE FULL RANGE 
Consisting of 12" 13,000 Gauss Bass Unit. HPXI Cross over 
and PH50 Tweeter. Imp 8/15 D (Bass Guitar requires pair in one 
cabinet). Terms: Dep. £3 x 8 mthly. pyts. £2175 (Total £25) 

TITAN GROUP /DISCO SPEAKERS 
Send S.A.E. for leaflet 

FULL RANGE AT DISCOUNT PRICES 
HIGH QUALITY LOUDSPEAKER UNITS 
ALL 2 -TONE VYNIDE & VYNAIR FINISH 
L12/2 50 WATT Fitted pair of 12 "£39.96 
30 watt high flux speakers. Imp. 
8 -15 ohms. Can. £1.50 Terms: Dep. 
£5.11 and 8 monthly payts. of £5.11. Total £45.99 
L12/5012" 50 WATT 13,000 lines 15 ohms 
Terms: Dep. £3.95 & 8 monthly payments 
£3.37 (Total £30.91) Carr. 55p. £25.95 

REGENT SOX 50 WATT AMP. 
A powerful high quality unit for lead, 
rhythm guitar, vocalist., gram, radio, tape. 
50w Peak 0/P rating. Not for Base Guitar. 
*Two Fane heavy duty high dux 121n. spkre. 
* Four Jack inputs and two Volume 
Controls for instant use of up to four plck -ups 
or "mikes ". Bass and Treble controls. 
Send S.A.E. for leaflet. Credit Terms: 
Deposit 19.95. d 18 fortnightly/74.95 
payments of 1415 (Total 154.86). 

Carr. £2.50 
REGENT 50B f6r Bus Guitar and general 

purposes. Or Dep. 1900 & 
18 fortnightly payments 1481. £79.95 (Total £9198). Carr. 82.50 

FAL DISCO PRE -AMPLIFIER T /Table mixing In- 
puts- Headphone 

Monitoring. MM. Jack e Tape inputs. Independent V1 8.50 Vol. Control. Std. 200.250v A.C. Mains operation 

NEW BRANCHES AT 
BOLTON, DONCASTER, 

and PRESTON r HI -FI CENTRES LTD. 

GP3O AMPLIFIER 
For Guitar, Vocal or Instr. 
Group, Gram, Radio or Tape. 
4 inputs. 2 Vol Controls 
Current Valves. Peak o/p rating. 
Strong Vynide covered cabinet 
with carrying handles. Black/ 
Silver Facia. Neon Indicator. 
For 200.250v A.C. For 3 or 15 t) 

speakers. Send SAE for leaflet. Terme: Dep 
>E2995 1568 S 8 mthly pymte £8.68 (Total 184.22) 

Carr. 76p 

LIQUID WHEEL from 

PROJECTORS £24'75 
'SOUND TO LITE' SYSTEM 
PULSAR enierklE £99.95 
Dep. 111.48 and 18 fortnightly payts. 16.74. 
(Total 1114.801. Super SL Unit. 1000 watt 
per channel. Manual override buttons, 2 
spotbanka with 6 bulbe (3 sep. colours) 6 yd. 
and 10 yd. leads, fitted plugs. Units Bold sep. 

REGENT '50' AMPLIFIER FAL SOUND -TO -LITE UNIT £21.60 
As supplied with Regent 50x or 3-WAY SPOT BANK 
50B. Terme: Dep. 15.11 6c 

n 
Excluding Bulbs Each £ 16.20 

8 mthly pymts 16.11 (Total 
145.991 Carr. £1 £39,95 COMPLETE SYSTEM 

l) Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correct at 21.7.75 E. & O.E. 

OPEN ALL DAY SATURDAYS (5 Day Week) 
B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 
B OLTON 23 Deensgate. (Closed Wed.). Tel. 33512 
B IRMINGHAM 30131 Greet Western Arcade. 

Tel. 021 -236 1279 (Closed Wed.). 
COVENTRY 17 Shelton Square, The Precinct. 

Tel'. 25983 
DERBY 07 St. Peter's Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northgete (Closed Wed.). 

Tel. 58043 
DONCASTER 3 Queensgate, Weterdsle Centre. 

(Closed Thurs). Tel. 63069 

EDINBURGH 101 Lothian Rd. (Closed Wed.). 
Tel. 229 9501 

GLASGOW 326 Argyle St. (C I'd Tues.), Tel. 248 4155 
HULL 7 Whitefriergate (Closed Thurs.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 
LEEDS 5 -7 County (Mecca) Arcade, Brìggate 

(Closed Wed.). Tel. 458252 
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 

LONDON 238 Edgware Road, W.2. (Closed Thurs.). 
Tel, 7231629 

MANCHESTER50A Oldham Street (Closed Wed.). 
Tel. 236 2770 

Incl. 2 Spotbanke and bulbe. Carr. 01-50 £55 

MAIL ORDERSd EXPORT ENQUIRIES TO:- 
AUDIO HOUE. HENCONNER LANE, LEEDS. it. 
Tel: Pudsey (09785) 77681. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS O.W.O. or C.O.D. No C.O.D. under Il. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
TRADE SUPPLIED. S.A.E. REQUIRED FOR 
LEAFLETS OR WITH ENQUIRIES. 

MIDDLEBOROUGH 105 Newport Road (Closed Wed.). 
Tel. 47098 

NEWCASTLE UPON TYNE 24 Newnete Shopping 
Centre (Closed Wed.). Tel. 21481 

NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thurs.). Tel. 48001 

41 Friergate Walk, St. Georges Shoppg Prec: Tel. 51979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT (Closed Thurs.). Tel. 2071* 

8 Little Underbonk (Closed Thurs.), Tel. 480 -0777 
SUNDERLAND 5 Market Sq. (Closed Wed.). Te1.70573 
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TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. 

163 MITCHAM RD. LONDON SW17 9PG 01 -672 3137/9080 

TUAC POWER MODULES offering more power and quality than ever before 
125 watts RMS 

continuous sine 
wave output 

TP125 
7x64x3in 

LIMO 
4 R.C.A. 150 watt 15 amp output transistors 

Rugged layer wound driver transformer 
Short-Open -and Thermal overload 
protection 
Only 6 connections 

Power supplies vacuum impreg- 
nated Transformers with supply 
board incorporating pre -amp 
supply. 

PS 125 ± 45 volts for TP125 £12.25 
PS 100 ± 43 volts for TL100 £11.25 

PS 60 ± 38 volts for TL60 £1000 
PS 30 f 25 volts for TL30 £590 
PSU 2 for supplying disco mixer 

£4.75 

TL60 
5x5x3ín 

60 watts R.M.S. 
- continuous sine 
wave output 
2 R.C.A. 110 watt 
15 amp transistors 

TL100 
5xSx3in 

100 watts R.M.S. 
con tin uoussine 
wave output 
2 R.C.A. 150 watt 
15 amp transistors 

£ 12.50 £ 15.00 

Specification on all power modules. All output 
power ratings ± 0.5dB; Output impedance 8 -15 
ohms; THD at full power 2% typically 1 %; 
input sensitivity 60mV into 10kO; Frequency 
response 20Hz -20kHz 2dB; Hum and noise 
better than -70dB. 

TUAC DISCOTHEQUE MIXER WITH AUTO FADE 

Aura 

Disc 
Designed for the discerning D.J. of professional standard. 
Offering a vast variety of functions. Controls: Mic Vol; Tone, 
over -ride depth; auto /Manual Sw; Tape Vol; L & R Deck Faders; 
Deck Volume; Treble and Bass; H. Phon Vol Selector; Master 
Vol On /Off Sw. Max output 1V RMS. 

MDC 

Specification: Deck Inputs -50mV into 1M O; Deck Tone Controls - 
treble +20 -10d13 at 12kHz. Bass +22 -15dB at 40Hz; Mic Input - 
200 ohms upwards, 2mV Into 10k12; Mic Tone Control -Total 
Variation Treble 15dB. Total Variation Bass 10dB; Tape Input - 
b0mV into 47k f2; Power Requirements -30-50 volts at 50mA. 

£31.50 
PANEL SIZE 
18 x 44in. 
DEPTH Sin. 

HOW TO ORDER BY POST 

Make cheques /P.O.s payable to TUAC LTD (PW5) 

or quote Access /Barclay Card No. 

and post to TUAC LTD (PW /5) 

163 Mitcham Road, London, SW17 9PG 

We accept phone orders against 
Access /Barclay Card Holders 

Phone: 01 -672 3137/9080 

STOCKISTS -CALLERS ONLY 
Arthur Sallis Ltd., 28 Gardner Street. Tel. Brighton 65806 

Bristol Disco Centre, 86 Stokes Croft. Tel. Bristol 41686 

Socodi, 9 The Friars. Tel. Canterbury 60948 

Cookies, 132 West Street. Tel. Crewe 4739 

Calbarrie Audio, 88 Wellington Street. Tel. Luton 411733 

Al Music Centre, 88 Oxford Street. Tel. Manchester 236 0340 

Damon Electronics, 99 Carrington Street. Tel. Nottingham 
53880 

Electra Centre, 58 Lancaster Road. Tel. Preston 58488 

Mitchell Electronics, 64 Winchester Street. Tel. Salisbury 
23689 

Wec Lighting, 10 Commercial Road. Tel. Southampton 28102 

ALL PRICES INCLUDE V.A.T. (8 %) AND POSTAGE AND PACKING 
ACCESS & BARCLAY CARDS ACCEPTED JUST SEND OR PHONE US YOUR NUMBER H.P. ENQUIRIES INVITED. 
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TUAC 
TRANSISTOR UNIVERSAL AMPLIFICATION CO. LTD. 
163 MITCHAM RD. LONDON SW17 9PG 01- 672 3137/9080 

NEW ! ! ! 4 CHANNEL SOUND TO LIGHT SEQUENCER -4LSMI 

R.C.A. 8 amp Triacs 
1000W per channel 
Fully suppressed and fused 
Switched master control for sound operation 
from #W to 125W 
Speed control for fixed rate sequence from 8 
per minute to 50 per second 
Full logic integrated circuitry with optical 
isolation for amplifier protection 
Full wave control 
13 easy connections 

Patents applied for L22.00 

3 CHANNEL LIGHT MODULATOR 
R.C.A. 8 amp Triacs 1000W per channel Each 

channel fully suppressed and fused Master control to 
operate from 1W to 100W Full wave control 12 easy 
connections. 

I SSO Single Channel Version 1500 watts £7.25 L 

ADD SEQUENCE AND DIMMING EFFECTS TO YOUR TUAC 3 

CHANNEL LIGHT MODULATOR 

SEQUENCE DIMMER 
Speed Control 3 per min. to 10 per 
Full logic integrated circuitry 
Dimmer control to each channel 
9 easy connections 

MODULE-3SDMI 
sec. 

£9.50 

DIMMER MODULE -LMDI 
Dimmer control for each channel 
7 easy connections 

lE425 

MANUFACTURERS OF ELECTRONIC AND AMPLIFICATION EQUIPMENT 
SPECIALISTS IN QUALITY TRANSISTOR EQUIPMENT OPEN 6 DAYS A WEEK 9.30 am 6.00pm 
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I fiwn0ruñiriCña 
MAINS ISOLATING 12 and or 24 Volt 
PRI 120/240v SEC 120/240v 
CENTRE TAPPED AND 
SCREENED Ref. Amps 
Ref. VA p & p No. 12v 24e 
No. (Watts) E p III 0.5 0.25 
07 20 2.80 38 213 1.0 0.5 
49 60 4-37 45 71 2 1 

50 100 4.89 45 18 4 2 
51 200 813 53 70 6 3 
52 250 983 73 108 8 4 
53 350 11 88 73 72 10 5 
54 500 13 65 91 116 12 6 
55 750 20 51 BRS 17 16 8 
56 1000 29-15 BRS I15 20 10 
57 1500 33.23 BRS 187 30' 15 
58 2000 37 07 BRS 226 60 30 

PRIMARY 240 -250 VOLTS 

30 VOLT RANGE 
SECONDARY TAPS 
0- 12- 15.20 -25 -30 
Ref. 
No. Amps 
112 0.5 
79 1.0 

3 2.0 
20 3 0 
21 4.0 
51 5 0 

117 6 0 
88 8.0 
89 10.0 

1.81 
2.40 
3.49 
4.53 
5.13 
6.41 
7.16 
9.87 
9.90 

60 VOLT RANGE 
SECONDARY TAPS 
0- 24- 30- 40 -48 -60 

Ref. p & 
No. Amps £ p 
124 0.5 2.33 38 
126 1.0 3.41 38 
127 2.0 5.08 45 
125 3.0 7.52 60 
123 4.0 8 75 67 
40 5.0 9.75 73 

120 6.0 Il-30 85 
121 8.0 1500 BRS 
122 10.0 17.52 ERS 
189 12.0 1998 BRS 

HIGH VOLTAGE 
Mains Isolating 

PRi 200 /220 OR 
400/440 

SEC 1001120 OR 
2001240 

50 VOLT RANGE 
SECONDARY TAPS 

p & P 0- 19.25- 33 -40 -50 
p Ref. 
30 No. Amps 
38 02 0 5 
38 03 I.0 
45 04 2.0 
53 05 3 0 
53 06 4 0 
60 07 6 0 
67 18 8.0 
73 19 10 0 

& VA Ref. £ p 
60 MT243 4-37 63 

350 MT247 1041 95 
1000 MT250 2706 BRS 
2000 MT252 41-07 ERS 

BRIDGE RECTIFIERS 
50v 2A 

100v 2A 
200v IA 
400v 4A 
600v 2A 
PM7A6 
P & P 15p 

METERS 
AVO 8 Mk 5 

AVO 72 
U4313* 
U4315* 
* (USSR) Inc. Steel Case 
P & P 95p. 

1.35 
1.74 
2-29 
2.86 
4.12 
4.56 
5.14 
5.52 
7.28 

10-39 
1359 
16.83 

p & 

23 
30 
38 
38 
45 
45 
53 
53 
60 
73 
83 

SRS 

E pp 
2.58 30 
3-38 38 
4.68 45 
5-81 53 
7-60 67 

12.10 67 
12-98 85 
1699 BRS 

AUTO TRANSFORMERS 
Ref VA Auto Taps £ p &p 
No (Watts) p 
113 20 0- 115 -210 -240 1.67 30 
64 75 0- 115 -210 -240 2.90 38 

4 I50 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 BRS 
95 2000 2420 ERS 
73 3000 35 09 BRS 

CASED AUTO TRANSFORMERS 
240V mains lead input and USA 2 pin 
outlets 20VA 0.23 p & p 38p. 
500 VA £10.45 p & p 8Op 
1000 VA £17.51 BRS 

MINIATURE TRANSFORMERS 
WITH SCREENS 

p &p 
Ref MA Volts £ p 
238 200 3 -0 -3 1.54 10 
212 IA, IA 0 -6, 0 -6 1.84 30 

13 100 9 -0 -9 1.41 13 
235 330, 330 0 -9, 0 -9 l-56 19 
207 500, 500 0 -8 -9, 0 -8 -9 1 -92 30 
208 IA, IA 0 -8 -9, 0 -8 -9 3.30 38 
236 200, 200 0 -15, 0 -15 1.43 19 
214 300,300 0 -20, 0 -20 -1.93 30 
221 700(DC) 20- 12- 0 -12 -20 2.17 38 
206 IA, IA 0- 15 -20, 0 -15 -20 3.46 38 
203 500, 500 0- 15 -27, 0 -15.27 3.00 38 
204 IA, IA 0- 15 -27, 0 -15 -27 3.85 38 

30p 
35p 
40p 
60p 
45p 

£2.35 

£5080 
E19.75 
£1180 
£13.85 

MAINS KEYNECTORS 
£3.25. P & P 25p. 

MAINS TIMER 
Delay 1 -30 minutes 
(Adjustable) 
65.95, P & P 25p. 

POWER UNITS 
A125 6 -9v at 200mA in moulded 
case forming a 2 pin SA plug 
£2.45 P & P 25p. 
CCI2 -05 Output Switched 
3- 4- 5- 6- 7.5 -9 -12V at 500mA 
f4.08 P & P 30p. 

CARBON FILM RESISTORS 
kW 10 ohm -1 Mohm 
90p per 100, inc. P & P. 

CAPACITORS 
MINIATURE CERAMICS 
22pí- O-047mfd 30p per doz. 
PAPER (Metal cased) 
O.0 I- 0.025 -0.05 -0.1 mfd 
85p per doz. P & P 15p 

PLEASE ADD 25+ VAT 
INCLUDING P & P. 

ELECTROSIL AND 
SEMICONDUCTOR STOCKIST 
SEND STAMP FOR CAT. 

Barrie Electronics Ltd. 
3,THE MINORIES,tONDON EC 3N 1BJ 

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

350 

44in x 34in METER. 30µA, 

501.A or 100µA. 83.85. P. & P. 13p. 

TAPE 
RECORDER 

LEVEL 
METER 

SOOpA,80p 

P. & P. 10p. 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 

quency response 50- 

15,000c /s. Impedance 

Dual 50K and 600 ohms, 

87.40. P. & P. 13p. 

42 x 42mm METERS ImA, 
10mA, IOOmA, 500mA, 62.76, 
l i p P. & P. 

60 x 45mm METERS 50µA, 
IOOµA, 500µA and ImA VU 
METER 62.92, l i p P. & P. 

EDGEWISE METERS, 90mm x 
34mm, ImA 83.40, 13p P. & P. 

M U LTI- 
METER 

Model ITI -2 

20,000 ohm/ 

volt, 16.90. 

P. &P. 16 1p. 

3 WATTSTEREO AMPLIFIER 
ION PER CHANNEL 

£4.30. P. & P. 12 }p, 

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. BU IBA 

CLOCK COMPONENTS SeesaoredC* temaors- 
DISPLAYS * DL704E 0.3 Red CC LED -Pin- for -pin direct replacement 

forMAN3640 . only 85p 
MAN3M 0.13" Red CC LED 48p FNF500 0.5" Red CC LED £2.20 * CRYSTALTIMEBASE- suitablefor any digital clock 
32.768 kHz min. Xtal: High accuracy /stability -can be used 

with CMOS divider & logic to provide stable 50 cps £3.60 
(circuit provided, CMOS & PCB available -details in price list) 
IC's 
MK50253 4 orb digit, 12 or24 hr format, alarm clock .. £5.60 

(PCBs, Kits available for alarm clock with snooze, 
intensity control, 4/6 digits -all in our Price List) * AY51224 4digit clock .. .. .. .. .. £4 25 * SOLDERCON IC PIN SOCKETS 

The sensible method for lowest cost sockets for ICs, displays, CMOS, TTL 
(nylon supports available if required, Samples encl. with any pin order) 
Strip of 100 for 50p 400 for £2 1000 for £4 3000 for £10.50 

CMOS CMOS CMOS CMOS CMOS 
Widest stock range in UK -from RCA, Motorola, National, 
Siltek only 
CD4000 0.21 CD4021 1.63 CD4040 1-86 CD4059 16-60 CD4085 1-17 
CD4001 0.21 CD4022 1.69 CD4041 2.02 CD4060 2.29 CD4088 1.17 
CD4002 0.21 CD4023 0.21 CD4042 1.37 CD4061 20-03 CD4093 143 
CD4006 1.47 CD4024 116 CD4043 2-02 CD4062 7-33 CD4095 1-82 
CD4007 0-21 CD4025 0ß1 CD4044 2.02 CD4063 2-22 CD4099 2-73 
CD4008 1-63 CD4026 1.96 CD4045 2ß9 CD4066 1.05 MC14501 0-32 
CD4009 0.67 CD4027 0-91 C134046 2-02 CD4068 0ß6 MC14502 0.65 
CD4010 0.67 CD4028 1.40 CD4047 1-37 CD4069 0.26 MC14508 420 
CD4011 0-21 CD4029 1-96 CD4048 0.78 CD4070 026 MC14510 1.26 
CD4012 0-21 CD4030 065 CD4049 0.62 CD4071 026 MC14511 1.95 
CD4013 063 CD4031 4.05 CD4050 0.62 CD4072 0ß6 MC14518 187 
C040t4 1.62 CD4032 177 CD4051 2-57 CD4073 0.26 MC14520 1.87 
CD4015 
CD4016 
CD4017 
CD4018 

1.62 
0-62 
1.63 
2.29 

C04033 
CD4034 
C04035 
CD4036 

2-48 
826 
1-63 
788 

CD4052 
CD4053 
CD4054 
CD4055 

2-57 
2-57 
1.96 
1.96 

C04075 
CD4076 
CD4077 
CD4078 

0.26 
1.63 
0-65 
026 

MC14528 0.87 
MC14553 4.07 
MC14566 921 

CD4019 0.73 CD4037 183 CD4056 1-96 C134081 026 MC14585 145 
CD4020 182 CD4038 180 CD4057 24-30 CD4082 026 MM74C141.16 
RCA 1975 CMOS Databook: Pin -Outs, 400 pages of data 200 pages Of 
circuits, applications and use £2.30 (No VAT) t 37p p & p. 
ADD VAT at 8% (higher rate does not apply to any of above) 10p p & p on 
orders under £2- 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 & 

SINTEL, 53n Aston Street, Oxford. Tel : 0865 43203 
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DD APPROPRIATE 

V.A.T. P. & P. & 

INSURANCE EXTRA. 

AMPLIFIERS 
P. & P, 95p, Ins.. (1.00 

Sansui AU2200 L49.00 
AÚ4400 475.00 

Sinclair 4000 650.00 
Pioneer SA5300 £45 60 
Bush Arina A220 L37.95 

TUNERS & RECEIVERS 
P. & P. 95p, Ins. CI 00 

Sinclair 4000 Tuner 443 95 
Rotel RT222 L45-30 
Pioneer 5X434 L97.80 

SX300 £7515 
Rotel 152 £7145 
Rotel RX202 L81 09 
Sansui 

441 AN/FMIMPX 679.95 
TU 4400 £7500 

Bush Arina BH4000 £84.65 

RECORD DECKS (Ins. SOP) 
P. & P. 85p 

Garrard SP25 MkIV £14 75 
BSR MP60 [12.75 
Garrard 

SP25 MkIV P &C £2545 
Goldring GL78 P & C 456.00 
Connoisseur 

BDi Kit 413.25 
BD2 Chassis /SAU2 E34.15 
SAU Arm (14.25 
SCUI Cartridge L5.95 
Pioneer PLI2D [46.59 

Sansui SR212P L44.80 
TAPE DECKS (Insurance 2.00) 

P. & P. 95p 
Akal CR81D 8 -track Rec. 

player £6095 
GXC82D 69595 

Akai 400005 Reel to Reel 410305 
Akai CS33D G14-00 
Sansui SC 737 £1165 
Sansui SC 636 L99-70 
Wharfedale 200 E72 10 

SPEAKERS 
P. & P. 45p, Ins. £100 

Chassis Speakers 
EMI (Plain) 13in x 8in, 

Bass unit £2.50 
with Single Tweeter 

(only 8 ohm) L2-75 
with Tweeter and Cross- 
over 3, 8 or 15 ohm L4-25 

Type 350 Kit 15 watt 8 ohm 68.25 
13in x Bin Bass unit 15 watt 

8 ohm or 15 ohm £545 
Bin x Sin 5 watt 3, P or 

15 ohm ¿1.70 
Bin x Sin 10 watt 

Dualcone 8 ohm 42.95 
6)" 10 watt 8 ohm L2-65 
8in 10 watt 8 ohm £4.50 
8in4or15ohm L225 
7in x 4in 3 or 8 ohm L130 
Slat 6¢" 8 ohm Dualcone £2.65 
Elat 8in 8 ohm Dualcone 42.70 
Elac 10in 8 ohm Dualcone L3.75 
Baker Group 25 I2in 8 or 

15 ohm L12.00 
Adastra 'Top 20' I2in 

25 watt 8 or 15 ohm 48.25 
Adastra'Hi -Ten' IOin 

10 watt 8 or 15 ohm 63.75 
Global 8 ohm 5 watt £795 pr. 
Also Sin 8 ohm speaker 60.95 

24in 8 or 64 ohm 
speaker 60p 

WHARFEDALE SPEAKER 
BARGAINS 

P. & P, 85p, Ins, £100 
Denton I pr. £25.35 
Denton 2 pr. 432 00 
Denton 3 pr. 434.20 
Linton 3 pr. £47.60 

KITS 
Linton 2 pr. 
Glendale 3 pr. 

L20.95 
E3S95 

SPEAKER CABINETS IN 
KIT FORM (Teak Veneer) 

P. & P. 85p (Ins, £I 00 per pr.) 
I2in x 8in x 4-¡in 

(8 x 5 or 7 x 4 cutout) ¿3.75 
I2in x I2in x 7 1-in 

(10 ",8x5,8 ",6f " &31")L5.25 
18in x Ilin x 74in 

(8" x 1" or 13 x 8) ¿6.56 
221e a 14ín x 7-¡in 

(12 "& f" or 13 x 8) 67.96 

TWEETERS & CROSSOVERS 
P. & P. 25p 

Cone Tweeter 10 watt 
8 or IS ohm (K2006) 62.95 

Cone Tweeter 3 watt 
8 ohm (K2003) CI 55 

Horn Tweeter 8 ohm 
(K2007) L6.50 

Dome Tweeter 8 ohm 
(K2011) LS75 

2 -way Crossovers (CN23, 
CN28, CN216) LI.40 

3- way -Crossover (CN38) 12.85 

CARTRIDGES & STYLI' 
P. & P. 25p 

DJD 
Cart, Styli 

L 

1.25 

1-25 

I.2S 

ACOS £ 
GP91 /25C or 3CS 

(star. comp) I - IO 
GP93 /I or 95/I 

star. tryst. l -35 
GP94 /I or 96/1 

star. Ceram. I -75 
CP101 tryst. 

comp. 90 
GP104 star. 

ceram. 1 -95 
BSR 

X5M or XSH 
tryst. comp. 1 -95 

SX611 or SX6H 
tryst. ster. 2.10 

SCSM ster. ceram. 2.85 
SONOTONE 

9TAHC or 
9TAHC/G 
(Diam.) 1 -95 

3509 Magnetic 1.95 
AUDIO TECNICA 

AT5S 1.95 
EMPIRE 999 REX 3.95 
GOLDRING 

G850 
G800 
G800H 
G800E 

3.10 
4-25 
4.25 
7.25 

MBEM 1ACTÜ RÉRTi 
AND AVAILABILITY 

Personal 
Callers are 
1AA9lCQrne 1 

1 High Quality 
Construction 
Kits. stocked 
at oll branches 
Sen for 

ue! 

SHURE CARTRIDGES & STYLI 
1944G 4-95 3.95 
1155E 6.25 4.95 
M75ED Type 2 II-75 8.25 
MJ5EIType 2 9.75 6.25 
V15 Type 3 32-25 - 

MICROPHONES 
P. & P. 25p 

UD130 50K/600 ohm 
uni -dir. ball metal 

UD147 
Condenser Mic. 600 ohm 

uni -dir 
Cassette Stick Mit. with 

R /Control 41 65 
Cass. Stick Mie, with 

R, control (Philips type) 4200 
TW209 LS -90 

66.75 
L925 

L9 S0 

HEADPHONES P. & P. 25p 
Rotel 

RH430 44.75 
RH 630 L7-75 
RH 700 ¿II.50 

Koss 
K7II 611.65 
KRD7II El1-65 
K6 L13-00 
K6LC L14-88 
K0727B EIS -95 
K0747 £21.95 
HVI L24.75 
PRO4AA L29.40 
PRO5LC ¿32.20 
K6LCQ L27-06 

Sansui SSIO £16.75 
`Headphone adaptor 

(Junction box) L2-75 
extension lead 2ft curly LI SO 

CLOCK RADIOS P. & P. 45p 
Bush CR128 LW /MW LISSO 
Bush CR232 MW /VHF 424.95 
Murphy MV5600 

MW /VHF £22.95 
Vega Signal 2 wave band 1495 

CASSETTE RECORDERS 
P. & P. 45p 

Bush TP66 M /Batt 625.75 
Murphy 8A200 M /Batt ¿22.75 

I.25 Bush 878504 (miniature) L25SO 
Mains Battery Cass. £1550 

1.25 RADIO CASSETTES 

1.25 
P. &P.25p 

(Mains /Batt.) 
1.25 Murphy BA209 MW /VHF 133.50 

STEREO RECORD PLAYER 
& SYSTEM P. & P. 25p 
Hanimex HRC5060 8 -track 

AM /FM /MPX +Speaker¿116.95 

CAR AUDIO P. & P. 25p 
Hitachi Car Radio 

WM702R LW/MW 116.50 
KM1510 LW/MW/VHF ¿3250 

Battery Eliminators 240 in 
6. 7.5 or 9 volt output E1- IO 

I.25 
I.2S 

1-9S 
I95 
1.95 
3-95 

ALL MERCHANDIGI FULLY GUARANTEED 

SINCLAIR PROJECT 80 
P. & P. 45p 

Stereo Pre -amp. L12.95 
Active Filter Unit E7.25 
Z40 IS watt Amp CS 75 
Z60 25 watt Amp (7.25 
P25 Power Supply for 240 LS 45 
P26 Power Supply for 240 L8.45 
P28 Power Supply for 260 48.25 
FM Tuner £12.95 
Stereo Decoder 68.45 
Q16 Speaker £7.75 
IC20 Stereo Amp. Kit £7.45 
PZ20 Power Kit £525 
PORTABLE RADIOS 

P. & P. 45p 
Meridian Mk. II LI2.25 
Vega Sapphire L8.75 
Vega VEF206 £1550 
Selena LM /MW /FM /SSW L22.50 
Murphy 

B833 MW /VHF L9.95 
BA838 LW /MW /VHF 

M /Batt £18.50 
MA5003 Head Set 

Radio LW £7.95 
Bush 

VTRI65 LW /MW/VHF L22.00 
VTRI27 LW /MW /VHF 415.50 
VTR 175 LW /MW/VHF £13.95 
VTRI88 LW /MW /VHF/ 

2SW M /Batt 131.95 
8Y5661 LW /MW /VHF £14.95 

Selga 2 wave band with 
leather case £5.50 

CASSETTES P. & P. 25p 
C40 C60 C90 C120 

BASF 
Scotch Dyna 65p, 83p, E1.20 
Super SM --- 95p 122p 170p 
Low Noise - 35p 45p 55p 
Philips - 5Sp 75p Ilop 
Memorex 65p 79p I10p I55p 
Ampex (360) 45p 55p 7Sp 99p 
Ampex 

(20 -20 +) 59p 65p 99p 135p 
Chromium 
Dioxide - 99p 140p 

Casette Head Cleaner 45p 
Ampex Head CleanerDemagEl. 65 
BIB Stereo Test Cassette £2 IS 
Cassette Racks (hold 6) 10.45 
Cassette Rotating Racks 

(hold 20) L3 -SO 
Cassette Carrying Case 

(hold 18) £1.95 
8 -Track Cartridge Blanks 

C40 C64 C80 
Ampex 80p 95p LI 10 
8 -track H /Cleaner 

Demagnetiser E190 
8 -track Carrying Cases 

(BIB) £1.65 
TAPES P. & P. 25p 

Stnd LP OP Cases 
5" 55p 65p 1.00 20p 
51" 6Sp 86p 1.35 25p 
7" 80p IIOp 1.85 30p 
High frequencyAmpex 
5" - I-40p I. 55p 
7" - I.90p 2-95p 
AKAI Metal Reel 7" L2-10 
CALCULATORS P. & P. 2Sp 

VAT INCLUDED 
Sinclair Cambridge Build 412.95 
Sinclair Cambridge with 

memory ¿17.95 
Scientific £19.95 

Mail Order Dept Pw/9 Manchester 
30-32 Shudehill. tel 061.832 7710 

Belmont St, Manton, Leeds 
ELECTRONICS Eccles, Manchester. 4 New Market St tel 0532 42708 

Liverpool 
Tel: 061-789 5268 1s Whitechapel tel 051.236 07384/ 

Please bring this advertisement to obtain the benefit of these special prices 
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GIRO NO. 331 7056: Access accepted. 

ciF 
C.W.O. only. P. & P. 15p on orders below £5. -. 

Discount: £10 -10 %, (except net items) 
Export Order enquirçes 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 VEROBOARD 
SPECIAL RESISTOR KITS (Prices include post & packing) 
10E12 }W KIT: 10 of each Ell value, 22 ohms -IM, a total of 570 (CARBON FILM 5 %), £385 net 
25E12 }W KIT: 25 of each Ell value, 22 ohms -I M, a total of 1425 (CARBON FILM 5 %), E9.00 net 
Due to current world shortages, resistor kits may contain some wattage and value substitutions. 

MULLARD POLYESTER CAPACITORS C280 SERIES 
250V P.C. Mounting: 0.01µF. 0.015µF, 0.022µF, 0.033µF, 0.047µF, 3 4.p. 0.068µF 
0.1µF, 4 }p. 0.15µF, 5p. 0.22µF, 6p. 0.33µF, Bp. 0.47µF, 10p. 068µF, 13p 1µF, 
16P. I 5µF, 24p. 2.2µF, 27p. 
MULLARD POLYESTER CAPACITORS C296 SERIES 
400V: 0.001µF, 0.0015µF, 0.0022µF, 0.0033µF, 0.0047µF, 3p. 0.0068µF, 
0.015µF, 0022µF, 0033µF, 3 .Ip. 0.047µF, 0.06811F, O. 1µF, 41p. 0.15µF, 7p 
022µF 9p. 0.33µF, 13p. 0.47µF. 15p. 
160V: 0.01µF, 0.15µF, 0.022µF 3Jp. 0.047µF, 0.068µF, 4p. 0 I µF, 41p. O. I SpF, SIP. 
0224F. 6p. 0.33AF, 7p. 0.47AF, 9p. 0.68AF, 13p. 1µF, 15p. 

MINIATURE CERAMIC PLATE CAPACITORS 
50V: (0)22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470, 
560, 680 ,820,1K,11(5,2K2,3143,41(7,6K8,(1F )0.01,0.015,0.022,0.033,0.047, 
24p. each. 0. 1, 30V, 5p. 
POLYSTYRENE CAPACITORS 160V 5% 

(pF) IO, IS, 1O,Ó33, q 

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 
}. CF 22 -1M I 0.80 0.65 060 2.4x7.5 

CF 22 -2M2 I 0.80 0.65 0.60 39x10.5 
# CF 22 -IM I 0.80 0.65 0.60 55x16 i MF 10-2M7 2 I.7 I.4 1.2 3x7 

MF 10-2M2 2 I.6 1.3 II 4.2x10.8 
MF 10-10M 3 1.98 1.81 165 6.6x13 

2 MF 10-10M 4.5 3.52 3.08 2.75 8x175 
(Price in pence each). 

VALUES AVAILABLE-E12 Seriesonly.(Net prices above 100.) 

PRESET SKELETON POTENTIOMETERS 
MINIATURE 0.25W Vertical or horizontal 7p each I K, 2K2, 
4K7, 10K, etc up to I M 
SUB -MIN 0.05W Vertical, 100 Q to 220K 0 7p each. 

B. H. COMPONENT FACTORS LTD. 
Miniature Mullard Electrolytic. 
1.0µF 63V 7p IO0AF 25V 7p 
1.5µF 63V _7p 100µF 63V 17p 
2.2µF 63V 7p 150µF 16V 7p 
3.3µF 63V 7p 150µF 63V 17p 
4.0µF 40V 7p 220µF 6.4V 7p 
4.7µF 63V 7p 220µF 10V 7p 
6.8µF 63V 7p 220µF 16V 8p 
101AF 25V 7p 220µF 63V 25p 
10µF 63V 7p 330µF 16V 149 
15µF 16V 7p 330µF 63V 28p 

470µF 6.4 8p 
470µF 40V 25p 
680µF 16V 17p 
680µF 40V 28p 
10009F 16V 25p 
10009F 25V 28p 
1500yF6.4V 17p 
1500µF 16V 28p 
2200µF 10V 28p 
3300µF6 .4V 28p 

IS{tr 6JV 
16µF 40V 
22µF 25V 
22µF 63V 
32µF 10V 
33µF 16V 
33µF 40V 
47µF 10V 
47µF 25V 
47µF 63V 
68µF 16V 
68µF 63V 
100µF 10V 

79 

7p 
7P 
7P 

7p 
7P 
7p 
89 
7p 

14p 
7p 

YEROBOARD 
2 x 5" 
2 x 3}" 
3 }x5" 
3} x 3}" 
2# x I" 
2f x 5" (Plain) 
2}x 3f" (Plain) 
5 x 32" (lain) 
Insertion tool 
Track Cutter 
Pins, Pkt. 50 

0.1 0.15 POTENTIOMETERS 
Carbon Track 5K Q to 2M Q, log or lin (and 1K lin). Single, 17íp Dual Gang 48p. Log single with 
switch 28p. Slider Pots. 10K, IOOK, 500K, semi log 30mm, 34p. 45mm, 47p. 60mm, 55p. 

36p 36p 
33p 25p 
429 46p 
36p 36p 
IOp 9p - I9p 

- 29p 
73p 73P 
56p 56p 
22p 22p 

TRANSISTORS 
ACI27 2Ip BC212L 13p 
AC128 22p BC2I3L 13p 
BC107 12p BC2I4L I8p 
BC108 12p 0C44 199 
BC109 13p 0071 13p 
BCI48 13p OCBI 17p 
BC149 13p OC170 29p 
BC182L 13p 2N2926 139 
BCI83L 13p 2N3702 14p 
BCI84L 14p 

MULTIMETER U4323 
22 Ranges plus AF /IF Oscilla- 
tor 20,0000 /Volt. 
Vdc- 0.5 -1000V in 7 ranges 
Vac- 2.5 -I000V in 6 ranges 
Idc- 0.05 -500mA in 5 ranges 
Resistance -50 -IMO in 4 
ranges. 
Accuracy -S% 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 E864 net p & p 50p. 

MULTIMETER U4324 
34 Ranges. High sensitivity. 
20,0000 /Volt. Overload protected. 
Vdc- O.6 -1200V in 9 ranges. 
Vac- 3 -900V in 8 ranges. 
Idc- 006 -3A in 6 ranges. 
lac- 0.3 -3A in 5 ranges. 
Resistance -250 -5M0 in 5 ranges. 
Accuracy -dc and R-'.21.% of F.S.D. 

at 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 £10.64 net p & p 50p. 

U4323 

U4324 

(P.W.) LEIGHTON ELECTRONICS CENTRE, 
59 NORTH ST., LEIGHTON BUZZARD, BEDS. 
Tel.: LEIGHTON BUZZARD 2316 (STD. Code 05253) 
CATALOGUE No. 4 20p 

DIODES 
N4001 60p 
N4002 71p 
N4003 9p 
N4004 90p 
N4005 12p 
N4006 14p 
N914 7p 
N916 7p 
BAI00 IOp 
OAS 419 
0A47 9p 
OASI lip 
0A200 ap 

PLUGS 
DIN 2 Pin 12p 

3 Pin 13p 
5 Pin 1B0° 16p 
Std. Jack 209 
2.5mm jack 13p 
Phono 
SOCKETS 

7P 

DIN 2 Pin IOp 
3 Pin 10p 

5 Pin 180° 12p 
Std. Jack 18p 
2.5mm Jack 13p 
Phono 7p 

ELECTROLYTIC CAPACITORS. Tubular & Large Cans 
(uF /V): I /25, 2/25, 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, 8p. 
100 /50, 200 /25, 10p. 250/50, 189. 500/10. Bp. 500/25, 17p. 
500/50, 2Sp. 1000/10, 17p. 1000/25, 25p. 1000 /50, 40p. 2000/10, 
20p. 1000 /100, £110. 2000125, 35p. 2000 /100, £I.20. 2500)25, 
38p. 2500/50, 68p. 5000/25, 69p. 5000 /50, £1.20. 
HI -VOLT: 4/350, 20p. 8/350, 23p. 100/100 17p. 16/350, 35p. 
100/100, 27p. 1001250. 40p. 
METALLISED PAPER CAPACITORS 
250V: 0.05µF, 0.1µF, 6p. 0.25, 6p. 0.50F, 7 #p. 1µF, 9p. 500V: 
0025, 0.05, 6p: 0.1, 6p. 0.25, 7 1.p. 0.5, 9p. 1000V: 0-01, 
12p. 0.022, I9p. 0.047, 0 I, I9p. 0.22, 28p. 047. 36p. 

PLEASE NOTE OUR NEW ADDRESS NEW KIT Our new E ectronics Centre is now open in Leighton Buzzard 
and all callers are welcome. As well as our normal stock of over 5E12 iW Metal Film. 
2000 product lines, we have a large range of surplus equipment, 5 each value 100-IM, 
Bargains, Calculators, etc. OPEN .6 DAYS 9 to 5 (shut 12.30 to 
1.30). total of 305 13-75 net. 

MULTIMETER U4341 
27 Ranges plus Transistor Tester. 
16,70013 /Volt. Overload protected. 
Vdc-0.3 -900V in B ranges. 
Vac -I 5 -750V in 6 ranges. 
Idc- 0.06 -600mA in 5 ranges. 
lac- -0.3 -300mA in 4 ranges. 
Resistance- 2K0 -2MQ in 4 ranges. 
Accuracy- dc- 2- 1 %.ac -4 %of F.S.D 
hfe- 10-350 in 2 ranges. 
Size-115 x 215 x 90mm. 
Complete with steel carrying 
case, test leads, and battery. 
PRICE 611,88 net p & p 50p. 

PAYS FOR ITSELF 
WITH DISCOUNT 

VOUCHERS 
WORTH 

lop 

66, PAGES 

3000 ITEMS 

600 PICTURES 

U434I 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0000 /Volt. High accuracy. mVdc -75,,,v 
Vdc -I 5 -600V in 9 ranges. 
Vac-1.5-600V in 9 ranges. 
Idc- 0rnA in 2 
lac- 0.6- 1500mA in 6 ranges. 
lac-0-6-1500mA A in 6 ranges. 
dbsicale -I 112 in 4 ranges 
db scale -10 tot 12db. 
Accuracy -dc -1 }°mac -2# % 
Size-115 x 215 x 90mm. 
Complete with steel carrying case, 
test leads, and battery. 
PRICE 614.90 net p & p 50p. U4313 

HAVE YOU 
GOT YOURS 

CATALOGUE NO. 4 

NEW CONVENIENT 
SIZE, AND FULLY 
ILLUSTRATED. 

CONTAINS MANY 
HARD TO GET 
ITEMS 

YOUR 
COMPLETE 

ELECTRONIC 
STORES. J 

M All 
ORDER 

AND 
HOP / 

* DISCOUNTS /* ALL NEW STOCK 

* SATISFACTION 
GUARANTEE 

* DEPENDABLE 
SERVICE 

poly - planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB /M for 1 watt electrical Input. Input Impedance: 
8 ohms. Operating temperature range: -20°F to +175 °F. Size 
(WxOWL): 1.7/16" x 11.3/4" x 14.11/16 ". Weight: 18 ounces. 

£8 °50 each Stereo pair £16'50 
INCLUSIVE OF VAT AND POSTAGE 

web europa 
P.O. Box 9, Ruthin Clwyd 

352 

it is tt,eu. it's NEws! 
Pocket size medium wave signal generator. Can 
align, trim and tune I.F.Ts and M.W. bends. Variable 

f iequ nc .Camay as SIGNAL INJECTOR. 

Send bank draft with order, 

i 

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 IENOUIIIIES WELCOME 

CENTRAL IMPORTS E EXPORTS 
68, MOUNT PLEASANT, WEMBLEY MIDDX f U.K } 

Practical Wireless, September 1975 
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QUALITY STEREO SOUND_ 

mow 
OFFER! 

SOLENT AUDIO SYSTEM 

£5.95 
down 

°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 84" x 3; ". 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 £595 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. 

oarStereo headphones supplied with every complete order. Q 
PW/9/75 100 CHASE SIDE SOUTHGATE 

LONDON N14 591. Telephones: 01.882.1644 133201 radio 

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. 95 

P.Q. Box 156, Jersey, C.I. 
Please send FREE BROCHURE to 

NAME Block 

Caps. 

Please 

ADDRESS 

BRITISH NATIONAL RADIO 
AND ELECTRONICS SCHOOL 

Practical Wireless, September 1975 

Lenco 
stereo casseffe 
mechanisms 

from Goldring. 
Lenco cassette mechanisms, as recommended 

by Practical Wirelessforthe 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 E83SE. 

Lenco FFR at £21.88 

Lenco CRV at 123.12 

Please send me: 

I enclose PO, cheque for 

NAME 

ADDRESS 

®Goldring1 
To order, complete coupon and enclose Cheque or Postal Order made 

outto Goldring Ltd. Please cross out on coupon unit not required. 
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ERSIN 

5 CORE SOLDER 

SAVBIT handy 
solder dispenser 

Adolf 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 
70 M Pa AND GERM 

IDEAL FOR HOME CONSTRUCTORS 
EASY DISPENSE 

Ersin Multicore Solder contains 5 cores of non- corrosive flux, instantly cleaning heavily oxidised 

surfaces. No extra flux is required. 

(.SAVBIT solder 
for general purpose 
work 
A handy plastic reel of 
SAVBIT alloy. 63ít of 18 s.w.g. 
(19.2 metres of 1.22mm) 

Size 12 £1.80 

"ALU -SOL for 
soldering aluminium 
New Multicore Alu -sol 
flux -cored solder in 16 
s.w.g. No extra flux 
needed. Plastic reel holds 
36ft. Supplied with full 
instructions. Also available 
in solder dispenser. 

Size 4 £2.32 

N EW BIB WIRE STRIPPER & CUTTER" 
Fitted with unique S 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 d 

40001f 
k%%\% 

/Fine gauge solder, 
for soldering small 
components 
Fine gauge solder for soldering 
small components 138ft of 
22 s.w.g. (42.0 metres of 
0.71mm) Ersin Multicore 5 core 
solder wound on a plastic reel. 
Suitable for intricate work and 
small components. 

Size 10 £1.44 

NEW SOLDER WICK 
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 d 

For soldering 
fine joints 

Dispensers 
of Ersin 
Multicore 
Solder make 
those small 
jobs easier. 
2tft of 22 
s.w.g. (6.4 
metres of 
0.71 mm) 
solder, 
specially 
suitable for 
soldering tine 
wires, small 
components 
and for 
repairing 
printed 
circuits. 

Size 15 40p 
Orsize 19A for kit 
wiring or Radio and 
T.V, repairs 7ft. 
(2.1 metres) of 18 
s.w.g. (1.22mm) 
Ersin Multicore Solder. 

`Size 194 34p_/ 

Bib Hi -Fi Accessories Limited, Prices shown are recommended retail excluding VAT. From Electrical 
and Hardware Shops. If unobtainable. send 20e P & P plus VAT at 8p 

Sole U.K. Sales Concessionaires. P.O. Box 78 Hemel Hempstead, Herts. HP2 4R14 in the C1. Prices and specifications subject to change without notice. 

Fully guaranteed 
Individually packed 

VALVES 
,A1085 $1.25 
AR8 56p 
ATP4 50p 
B12H £800 
CY31 505 
DAF96 559 
DF98 56p 
DK96 70P 
DL92 40p 
DL98 0309 
DY88/8740p 

DY802 45p 
E8800/01 

9120 
518000 70p 
E182CC 

EMI) 40p 
BARON 40p 
EAF42 75p 
EB91 30D 
EB038 $1.00 
EBC41 75p 
EBF80 40p 
EBF83 50p 
EBF89 409 
EC52 85p 
ECC81 40p 
ECC82 859 
ECC83 850 
50084 859 
ECM 409 
50088 90p 
50088 500 
5CC189 709 
ECF80 40p 
50F82 40p 
5CF801 759 
ECH36 

51-40 
ECH42 80p 
5C1181 85p 
50588 45p 
ECH84 45p 

ECL80 559 
ECL82 86p 
ECL83 709 
E0L86 50p 
EF36 650 
EF37A 

£1-20 
EF40 75p 
EF41 850 
EF80 80p 
EF88 £1-&5 
EF85 85p 
EF86 850 
ESSO 80p 
EF92 60p 
EF95 40p 
EF183 350 
EF184 85p 
EFL200 75p 
EL83 $850 
EL34 70p 
EL86 80p 
EL37 £1-80 
EL41 80p 
EL81 B0p 
5182 550 
EL84 SOp 
EL85 809 
5L86 45p 
EL90 45p 
EL504 80p 
E3131 OOp 
E3280 55D 
E1184 40p 
561137 £1-00 
EY51 45p 
EY81 45 
EY86 40p 
EYES 50p 
EZ40 70p 
EZ41 759 
5280 80p 
EZB1 SOp 
GY601 755 

G234 700 
GZ37 £100 
KT66 $850 
KT88 8880 
1íH4 7611 
ML6 850 
0A2 45p 
082 45p 
PABC80 40p 
PC97 50p 
PC900 609 
PCC84 40p 
PCC85 40p 
PCC89 50p 
PCC189 800 
PCF80 400 
PCF82 40p 
PCF84 80p 
PCF86 80p 
PCF200 769 
PCF201 750 
PCF801 55p 
PCF802 50p 
PCF805 900 
PCF806 751) 
PCF808 909 
PC112O0 80p 
PCL81 55p 
PCL82 409 
PCL83 85p 
PCL84 4511 
PCL88 50p 
PCL605 80p 
PFL200 70p 
PL36 Sep 
PL81 50p 
PL82 450 
PL83 95p 
PL64 46p 
PL504 800 
PL608 $180 
PL509 8185 
PL802 $1.25 
PY33 80p 
PY80 40p 

PY81 40p 
PY82 40p 
PY88 40p 
PY88 46p 
PY600 $1.00 
PY800 459 
PY801 60p 
QQV03-10 

81.40 
QQY06-40A 

£800 
519 75p 
SC1¡400 

£8.00 
SC1j800 

£5.00 
SP81 769 
TT21 £600 
U26 86p 
U28 75p 
U27 85P 
U191 76p 
17801 75p 
UABC80409 

UAF42 85p 
UBC41 809 
IIBF80 40p 
UBF89 40p 
UBL1 $100 
UBL21 709 
UC085 45p 
UCF80 76p 
170242 760 
UCH81 460 
UCL82 45p 
UCL83 ß6p 
ÚF41 70p 
UF80 85p 

TRANSISTORS, DIODES etc. 
AC 113 
AC 126 
AC 127 
AC 128 
AC 178 

.A.F 178 
AF 186 
AFZ 12 
A8Y 26 
ASV 27 

BOY 38 
BOY 95A 
BYZ 18 
ORB 1/10 
CRS 1/20 

OAZ 200 
OC 22 
OC 25 
OC 26 
OC 28 

OC 206 
S% 754 
ZR 11 
ZR 21 
1N 23A 

ACT 18 ABE 28 CRS 1/30 OC 29 111 26 
ACY 19 BO 108 CR8 1/40 OC 35 1N 32A 
ACY 20 BC 118 ORS 3/10 OC 38 117 38A 
ACY 39 BC 119 CR6 3/20 OC 42 1N 43 
ACE 40 BC 186 CR8 3j30 OC 44 15170 
AD 149 BC 137 CRS 3/40 O 45 1E277 
AD 161 BC 148A CR6 25/C25 OC 70 1N 415C 
AD 182 BC 172 GET 116 OC 73 1N 4148 
ADZ 11 BC 172A GET 116 OC 78 2N 456A 
ADZ 12 BC 212A GEX 68 OC 78D 2N 708 
AF 114 BOY 31 NKT 222 OC 81 SN 916 
AF 115 BOY 33 OA 5 OC 82 ON 1304 
AF 118 BCY 72 OA 47 00 82D 214 1305 
AF 117 BF 115 OA 70 00 82DM 216 1307 
AF 118 BF 187 OA 71 OC 83 2N 1309 
AF 124 BF 185 OA 73 00 139 2N 2062 
AF 125 BEY 61 OA 79 OC 140 21,7 2147 
Al" 128 BFY 52 OA 91 OC 170 2N 2411 
AF 127 BEY 90 OA 200 OC 172 2N 2989 
AF 139 MY 27 OA 202 OC 200 2N 3053 

UM 45p 1R5 40P 8B060 90p -- V.A.T. --- 
Please add 25 % -UP89 541p 

ÚL41 770p 
184 
1T4 80p 6BQ7A 

p 

ÚL84 40p 1 %2A. 76p to all orders 6BR7 81.80 
IIY41 46p 
UY85 40p 

1 %28 76D 
2D21 50p 

6BW6 $1.00 
6BW7 81.00 5Y8GT 800 8ÁQ5 450 

VR105 /80 2K25 8900 528 80p BAQSW 700 604 400 
45p 3A4 80p 524 809 6A136 80p 606 500 

VR150/80 3D6 40p. 5Z4GT 55p 8AT6 60p 6088 - 50p 
45p 384 40p 6ÁB7. 801, 68Ú8 40p SCH8 11.45 

X61M 61.40 3V4 85p 6AC7 600 CAVES 450 BOLE 75p 
%66 85p 58/254M 6A116 70p 6A %4áT 6D6 55p 
2800U 84.50 OAKS 40p 750 BEAB 85p 

5270 5525550 6A1/8 40p % SGT 37 $160 
280117 9870 
2900T £1.20 

£350 
5R4GY 00p 

6AL5 80p 
SALSW 55p 7.0í0 p 87 

8á p 
6F23 909 

1A3 55p 5U4G 50p 6A316 60p 6BA6 860 6E32 75p 
1L4 25p 5V4G 56p 6AN8 45p 611E6 400 81`33 £850 

2N 3054 
2N 3055 
2N 3391 
2N 3730 
2N 3819 
214 4088 
214 4058 
2N 4061 
2N 4786 
2N 5295 
3N 128 
3N 154 
3N 169 
20 303 
404 
2082 
40250 
40251 
40310 
40668 

626 400 
824WÁ61.25 

620 826 
6254T SOp 
626 80e 
627 60P 
6376 409 
6K6GT 80p 
857 55p 
6K7G 30p 
MGT 500 
6K25 $1.00 

6L8 á 
81ß0 

p 
6L7á 4íp 
68.8.7 50e 
GSA7GT 400 

MEnMIIM POSTAL ORDER $1. PERSONAL CALLERS WELCOME. 
MANY OTHRRB IN STOOK include Cathode Roy Tact and Special Valves. U.K. 

UK Postage 814217p. 82-£8 30p, 68-54 40p, Over 96 free. C.O.D. 50p extra. 

29 /41FT. AERIALS each consisting of ten 3R., fin. 
din, tubular screw -In sections. 11ft. (6- section ) whip 
aerial with adaptor to fit the 71n. rod, insulated base, 
stay plate and stay assemblies, pegs reamer, hammer, 
etc. Absolutely brand new and complete reedy to erect, 
In canvas bag- £730 new. Carriage £1.50. 

A tot of these valves are Imported and prices 
vary for each delivery, so we reserve the right 
to change prices for new stock when unavoidable. 

Personal Callers 9- 12.30, 1.30 -5.30 closed Saturdays 

68C7GT 40p 
68Já 5o p 
68J7GT 850 
6857 5110 
68L7GT 60p 
6aN7GT 509 
68Q7 66p 
8V8GT 65p 
6714 40p 
6%5G 409 
6K8áT 50p 
eYBG 00p 
624 86p 
6-3012 90p 
7B7 80p 
7Y4 800 
9D6 40p 

.11E2 £800 
12A6 55p 
12AT6 46P 
12AT7 40p 
12AII7 86p 
12AV6 509 
12AX7 359 
12BA6 45p 
125E6 50p 
12BH7 500 
1208 560 
12E1 £860 
1255 £110 
1257GT 50p 
12K8GT 70p 
12Q7GT 70p 
12SA7GT 

128á7 6p 
12827 550 
12E4 40p 
1487 £1D0 
19AQ5 650 
19013 £200 
19G6 £8.80 
19115 £14.00 
20P3 B0p 
20P4 51.10 

ALL valves 
guaranteed 

25L6GT 70p 6064 bop 
30015 $1.00 6065 81.00 
30017 11.00 6067 70p 
30018 90p 6080 5830 
30F5 $1.00 6146 18.35 
30F11 81.00 6146E 9.8 85 
SOFL12 6020 5500 

81.10 9001 15.00 
30E114 90p 9002 50p 
30L15 95p 9003 709 
30L17 95p 9004 850 
30E12 $1.00 9006 85p 
30P19 21.00 
3071.1 959 
301'1,13 

81.10 C.R. Tubes 
30P14 8140 DG7 -5 
35L6GT 75p ßl8.00 
35W4 600 DG13.2 
3524áT 700 818.00 
5005 Bop MW13.35 
600D6G 885.00 

81.10 VCB139A 
75 51.00 $8.00 
7501 760 3BP1 $4.60 
76 750 88D $9.00 
78 70p 88J $800 
80 75p 88L 8800 
85A2 75p 
723a /b 89.00 
803 8800 Special 
805 $1400 Valves 
807 850 CV239 
813 86.60 845.00 
806A £1.20 M503 -2242 
931A £8.00 $4200 
954 509 K301 $700 
900 609 KRN2A 
966 50p 88.00 
957 50p 0Y4.250 
1305 200 819.00 
1629 70p TY4.500 
2051 $1.00 880.00 
5933 18.00 725A 128.00 
8057 759 22/192 
0000 705 51400 

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. 
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ALL OUR PRICES INCLUDE V.A.T. 

£6.95 4v 

R.C.S. DISCO DECK 
SINGLE RECORD PLAYER 

Fitted with auto stop complete with cartridge. Base - 
plate. Size lila x 84iä. Turntable. Size Tin. diameter. 
A/C mains. 200/250V motor has a separate winding 14 
volt to power a small amplifier. Three speeds. Playa all 
records. 

COMPLETE STEREO HI -FI 
Two full size loudspeakers 181 x 10 x Spin. Player 
unit clips to loudspeakers making it extremely compact. 
Overall size only 181 x 10 x 8 }in, 3 watts per channel, plays 

all records 83 
rpm, 45 rpm.. 
Separate vol- 
ume & tone 
controls. 240v 
AC mains. 

Attractive 
Teak finish 
Weight 181ós. 

Bargain Price 
£29 

85p carriage 

SPECIAL OFFER 
SMITH'S CLOCKWORK 15 AMP 
TIME SWITCH 0-60 MINUTES 
Single pole two -way, 
Surface mounting with fixing 
screws. Will replace existing wall 
switch to give light for return home, 
garage, automatic anti- burgular lights, etc. Variable knob. 
Tarn on or off at full or intermediate settings. Makers 
last list price 84.50. Brand new and fully guaranteed. 
Fully insulated. OUR PRICE 92.50 Post 259 

WEYRAD P50- TRANSISTOR COILS 
RA2W Ferrite Aerial..85p Printed Circuit, PCA1..859 
I.F. P50 /2CC 470 Ws ..40p J.B. Tuning Gang ..£1.20 
3rd I.F. P50/80C 403 Weyrad Booklet 109 
Spare Cores 3p OPT1 659 
P50 /IAC 60p Driver Trans. LFDT4..659 
Ferrite Rod 8 x tin. 20p 6 x $4n. 20p 3 x fin. 10p 

VOLUME CONTROLS 
5 K. ohms to S Meg. LOG or 
LIN. LIS Sop. D.P. 85p. 
STEREO L/8 55e. D.P. 75p. 
Edge 5K.S.P. Transistor 26p 

80 Ohm Coax 59. yd. 
BRITISH AERIALITE 
AERAXIAL -AIR SPACED 
40 yd. 68; 60 yd. SI. 
FRINGE LOW LOSS 
Ideal 625 & colour sup yd. 

8in or 10 x 6in ELAC 
H1 -F1 SPEAKER 
Dual cone plasticised roll 
surround. Large ceramic 
magnet. 50- 18,000 c /s. 
Bass resonance 55 

.ec/o. 
8 ohm 10 watt. 4 P Bt 44p 
10 inch 12 watt Twin Cone, 8 ohm £5.20 

E.M.I. 132 x 8in. 
SPEAKER SALE! 
With tweeter and 
crossover, 10 watt. L 
State B or ß or 15 ohm. 
as illustrated) Poet 35p 

With flared tweeter cone and ceramic 
magnet. 10 watt. 

Gsr Bass res. 45-60 o /e. 
Flux 10,000 gauss. 
State 3 or 8 or 15 ohm. Poet 85p 

BOOKSHELF CABINET 
Sise 16 x 10 x 7 in. teak finish 

3.45 
£7.50 4ßp 

E.M.I. 13 x Sin. BASS WOOFER. 20 WATTS 
RUBBER CONE SURROUND. £6.50 Post 40p. 

BLANK ALUMINIUM CHASSIS. 18 e.w.g. S}in, sides 
6 x 4in. 45p; 8 x 6in, 53p; 10 x lin. 65p; 12 x 8in. 85p; 
14 x 91n. 90p ;16 x Oin. 90p;12 x 8in. 50p ;16 x 10in. 61. 
ALUMINIUM PANELS 18 e.w.g. 6 x 4in. 12318 x 5in. 19p; 
14 x 8in. 20p ;10 x lin. 24p;12 x 5in. 25p;12 x 8in. 843; 
16 x en.34p ;14 x 40p; 12 x 12in.47p ;16 x 10in. 803 

SPECIAL OFFER 
100 ohm 20W Rheostat 2 }in. diem. Ceramic Former, screw 
terminale, fin. diem. spindle. $5p, post 25p. 

ANOTHER RCS BARGAIN! 
ELAC 9 x 5in. HI -FI SPEAKER. TYPE 59RM. THIS 
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE 
AT BARGAIN PRICE £3.45 
10 WATT, 8 OHM. CERAMIC MAGNET. 

4MFD 800V DC PAPER CAPACITOR 
Block Capacitor. Ideal as Filter Unit in 100 watt Loudspeaker 
Systems. 95p each, post 30p. 

GOODMANS CONE TWEETER 
18'000 cps. 25 watts. 8 ohm. Price £3.75 

R.C.S. GENERAL PURPOSE TRANSISTOR 
PRE -AMPLIFIER BRITISH MADE 

Ideal for Mike, Tape, P.U., Guitar, eta. Can be need with 
Battery 9 -12v. or H.T. line 200 -800V. d.c. operation. Size 
11" x 14" x p ". Response 25 a /s. to 25 Kc /e, 28 dB gain. 
For use with valve or transistor equipment. 

I 45 Poet 
Full instructions supplied. Details B.A.E. 20p 

TEAKWOOD LOUDSPEAKER GRILLS. WM easily fit to 
bailie board. Size 184 x 10 1in -75p. 104 x 7 }in -45p. 

E.M.I. WOOFER AND TWEETER KIT 
Woofer 100 x Olin. Ceramic Magnet, 44oz, 18,000 lines, 
Tweeter 3 }in. square, 10,000 lines. Crossover condenser 
full instructions supplied. Impedance 8 ohms. 
Power 12 watts. £6.75 Post 459. 

BRITISH FM /VHF TUNING HEART 
88 to 108 M /CS British made. 2 Transistors ready aligned 
requires 10.7 51/CS LF. Complete with tuning gang. 
Connections supplied but some technical experience 
essential Our price £3.95 10.7 s rM/ 
DECODER = £4.75 

MAINS TRANSFORMERS 26 All 
éaoh 

250 -0 -25080 mA. 8.3V tamp 55.80 
253 -0 -550 80 mA, 8.8V 8.5A 0ßV lA or 6V SA 54.80 
850 -0 -350 80 mA 8.8V 8.5A, 013V lA or 5V SA 4580 
800- 0 -800V 120mA, 8 8V 4A C.T.; 8.3V SA 57.00 
MIDGET 220V 45mA, 6.8V SA £1.75 
HEATER TRANS. 8.8V 4 amp 85p. 8 amp £1.20 
GENERAL PURPOSE LOW VOLTAGE. Trapped outputs 
at 2 amp, 8, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 80V £4.80 
1 amp, 8, 8, 10, 12, 1.6, 18, 20, 24, 80, 88, 40, 48, 80 64.60 
3 amp, 6, 8, 10, 12, 16, 18, 20, 24, 80, 36, 40, 48, 80 £7.00 
3 amp. 6, 8, 10, 12, 16, 18, 20, 24, 80, 88, 40, 48, 60 68.70 
5 amp. 6, 8, 10, 15,16,18, 20, 24, 80, 86, 40, 48, 60 £1125 
6 -0-6V 500mA 90p, 50V lA £1.85 
9V 1 amp 95p 15V 800mA 75p 12V 500mA 85p 15V 750mA 
95p. 10, 80, 40V 2 amp £2. 20V 8 amp U. 40V. 3A 9250. 
22.0.22V 4A N. 16V 4 amp. 95p. 18V 2 amp £1.85. 
AUTO TRANSFORMERS, 115V to 280V or 230V to 115V 
153W 14.80; 500W 58.70; 750W 11750; 1000W;521. 
FULL WAVE BRIDGE CHARGER RECTIFIERS; 
8 or 12V outputs. 14 amp 40p; 2 amp 56p; 4 amp 85p. 

MAINS ISOLATING TRANSFORMER 
Primary 0- 110 -240V. Secondary 0 -240V. 8A. 720W. 
Insulated terminals. Varnish impregnated. Fully enclosed 
in steel ease 
Famous make. (Vane 

feet. 
PRICE £ 13'50 Carr. 

5p 
Can be used ne 800W auto transformers 240 -110V. 
IDEAL FOR COLOUR T,V. OR GARDEN TOOLS. 

NEW ELECTROLYTIC CONDENSERS 
2/850V .. 143 100/55V .. lOp 50 +50/800V .. 50p 
4/850V .. 14e 250 /25V .. 143 850 +50/325 .. 85p 
8 /850V .. 22p 500/55V 20p 82 +82/850V .. 40p 
18/350V 259 100 +100 /275V 65p 82 +82/450V . 60v 
82/450V 869 150 +200 /575V 70p 82 +82 +82/350V 65p 
32/500V 50p 8 +8/450V .. 22p 85 +35 +32/450V 85p 
25/25V .. 10p 8+16/450V 26v 900 /350V .. 95p 
60 /50V .. 10p 16 +16/450V 40p 4700/03V .. 95p 

LOW VOLTAGE ELECTROLYTICS 
1, 5, 4, 5, 8, 16, 25, 80, 50, 100, S00mF. 15V. 10p. 
500mF. 1$V. 15p; 25V. 20p; 50V. 80p. 
1000mF. 12V. 20p; 25V. 85p; 50V. 47p; 100V. 703. 
2000mF. 0V. 259; 25V. 42p; 60V. 573. 
$500mF. 50V. 82p; 8000mF. 25V. 47p; 50V. 85p. 
5000mF. 8V. 259; 12V. 42p; 25V. 75p; 85V. 85p; 50V. 951). 

MICRO SWITCH. Single Pole Change Over. 20v. 
MICRO SWITCH. Sub Min 25p. 

CERAMIC 1pF to 0.01mF, 4p. Silver Mica 2 to 5000pF, 4p. 
PAPER 850V -0.1 7p, 05 13p; imF 15p; SmF 150V 15P. 
500V -0.001 to 0 05 4p; 0'1 10p; 0.55 13p; 0.47 25p. 
TWIN GANG. "0 -0" 208pF +178pF, 61.20; 5000 standard 
758; 865 +865 with 25 +24pF Slow motion drive 50p. 
TWIN GANG. 120pF 50v. 385pF 50p. 
SHORT WAVE, SINGLE. lOpF 80p; 25pF 553; 50pF Sap. 
NEON PANEL INDICATORS. 250V AC /DC Amber 25p. 
RESISTORS. }W, 0W, 1W, 20% 1p; 2W, 5p. 1011 to 10M, 
HIGH STABILITY: 4 w. 2% 10 ohms to 6 meg., IOp. 
Ditto 5% Preferred values 10 ohms to 10 meg., 4p. 
WIRE -WOUND RESISTORS. 5 watt, 10 watt, 15 watt 
10 ohms to 100K 10p each. 
TAPE OSCILLATOR COIL. Valve Type 35p. 

NEW MODEL `BAKER LOUDSPEAKER" 12in. 50 watt 
GROUP 50/12 8 or 15 ohm high power full £ 1 4.50 range. Prefeesional quality. 

BAKER 
Olt sr 

_4e 

i ,. ,. 
l 

a 

- - 

MAJOR 12" LI1.50 
30- 14,500 c/s, 121n. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flux density of 
14,000 ganse and a fatal flux 
et 145,000 Maxwells. Bass 
resonance 40 cis Rated 20 
watts. NOTE : 8 or 8 or 
w 15 ohms mast stated. 

Module kit, 80- 1-1 7,000 c/s 
with tweeter, crossover, baffle 
and instructions. £ 14.50 Post free 
Please state 8 or 8 or 15 ohms. 

BAKER "BIG- SOUND" 
'Group 25' 
15 inch 
25 watt £8.80 85wat£10.5050w£19.80 
8or8or15ohm 

SPEAKERS 
'Group 35' 

8or8or15ohm 

'Group 50' 

8or15ohm 

TEAK VENEERED HI -FI SPEAKER CABINETS 
For 121n. or 10in. dia. speaker 20 x 18 x 18' 912.00 Post 959 
For 13 x Sin. or Sin. speaker 16 x 10 X 7" 57.50 Post 75p 
For 8 x 5in. eyesker 12 x 8 x 8" 94.80 Post 859 
LOUDSPEAKER CABINET WADDING 18in. wide, 20p It 

GOODMANS 61in. HI -FI SPEAKER 
8 ohm, 10 watt. Large ceramic magnet. 
Special cone surround. L4.60 response 80- 15,00 

al Columns, 
Hi -FI Enclosure Systeme, etc. 
Suitable cabinet 12 x 8 x 8 5400. 
Suitable Tweeter £2.00. 

ELAC CONE TWEETER 
The moving coil diaphragm gives a good 
radiation pattern to the higher frequencies 
and a smooth extension of total reeponne 
from 1,000 c/s to 18,000 c /s. Size 84 x 
34 x Sin. deep. Rating 10 watt, 8 ohm 
Suitable 
Crossover 6160 £2.20 Poet 

2O3 

SPEAKER COVERING MATERIALS. Samples Large 8.A.B 
Horn Tweeters S- 18kc /e, 10W 8 ohm or 15 ohm 52.50 
CROSSOVERS TWO -WAY 8000cps 3 or 8 or 15 ohm £1110 
LOUDSPEAKERS 8 OHMS. 7 x 4fn. 61.25; 8 }in.. 91.60. 
8 x 5in. 61.80 8in. £1.75; 10 x Bin. £240; loan. 6&95. 
SPECIAL OFFER: 80 ohm, 5pin.; Stia. 35 ohm. 
8in., 25 ohm. 54ín. dia., 5 x Bin. 6" x 4"11 I EACH 
15 ohm, 3 }ta, dia.; 6 x 41n.; 7 x 4in.; 5 x Bin. TYPE 
8 ohm, 21io.; Sfin. 841e.; 5in. dia. (8 x4in. 8 ohm s158) 
RICHARD ALLAN TWIN CONE LOUDSPEAKERS. 
8 io. diameter 4 watt 6250. 10in. diameter 5 watt 9296; 
12 in. diameter. 6 watt 5850. 
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p. 
Mike trans. mu metal 100;1 6125. 

MAJOR 100 WATT 
ALL PURPOSE 
GROUP OR DISCO 
AMPLIFIER 
All purpose transistorised. Ideal for 
Groupe, Disco and P.A. 4 inputs 
speech and music. 4 way mixing. Can, 
Output 8/15 ohm. a.c. Mains. £1.00 
Separate treble and base controls. 
MAJOR 50 WATT 4 INPUTS. 2 -WAY MIXING. 
IDEAL FOR DISCO OR PA. £49.95, Post 51 

3 -WAY CROSSOVER 950 CPS and 3000 CPS £2,20 with leads ready assembled 
BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER. 
Add musical highlights and sound effects to recordings. 
Will mix Microphone, records, tape and tuner £5.20 with separate controls into single output. 9 volt. 

TWO CHANNEL STEREO VERSION £6.85 
BARGAIN 3 WATT AMPLIFIER. 4 Transistor £4.50 ulle, Push -Pull Ready b with volume. treble 
and base controls 18v. MAINS POWER PACK £5445. 

COAXIAL PLUG 103. PANEL SOCKETS 10p. LINE Hp 
COAXIAL OUTLET BOXES, Burt ace, 85p. 
BALANCED TWIN FEEDER 800 ohm, 7p yard. JAMS 
SOCKET Std. open -circuit 15p, closed- oircuil ß9p. 
Chrome Lead Socket 45p. Phono Plugs 89. Phono Socket 8p. 
JACK PLUGS Std. Chrome 201); 8.5mm Chrome 12v. DI 
SOCKETS Chassis 8 -pin 10p; 5 -pin 10p. DIN SOCKETS Lead 
8 -pin 18p; 5-pin 25p. DIN PLUGS 8 -pin 18p; 6 -pin $6p. 
VALVE HOLDERS. 5p; CERAMIC 10p; CANS 5p. 

SPECIAL OFFER 953. Post 253. 
100 Ohm 20 watt Rheostat 5 1in. dia. Ceramic Former. 

Screw Terminals ;in. dia. spindle, 

E.M.I. GRAM MOTOR 
20v. or 240v. A.C. 2,400 rpm. 
OmA. Size 24 x 21 x 54 in. 

2-pole E I . 25 
Post 30y. 

RADIO COMPONENT SPECIALISTS 337 
937 

WHITEHORSE ROAD, 
for 
DICROYDON 

Minimum post 30p. Illustrated Brochure, Radio Books & Components Lists I0p. Buses 50, 68, 159. Rail Selhurst. Tel. 01484 1665 
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C 
VISCOUNT IV STEREO SYSTEM 
System la. £65.00 
The new 20 +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 r 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 socketfor 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 w 10 watts better than 0.2%. Six switched inputs: 1. Magnetic P.U. - 3 millivolts a 
47 K ohms (R.IAA.); 2. Crystal /ceramic P.U. - 50 millivolts w 50 K ohms (R.I.AA.); 3, 4, 6. Tape 

Tuner /Aux. - 140 millivolts w 50 K ohms (flat frequency response); 5. Microphone - 3 millivolts a 
50 K ohms (flat frequency response). 
CONTROLS: Push button ON /OFF, stered /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 w full rated output. Signal to noise ratio: better than 
-50 dB on all inputs. Tone control range: Bass ± 15 dB w 50 Hz; Treble ± 12 dB w 10 KHz. 

Power requirements: 200 -250V A.C. mains w 80 watts. Approx. size: 151" x 3" x 10 ". 
MP60 type deck with magnetic cartridge, de luxe plinth and cover. 

Two Om Type Ile matched speakers - hnclosure size approx. 191" x 101" x in simulated 
teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling. 30 watts peak. 

Complete System with these speakers £69.00 +£6.50 p & p. 

System 2. £81.00 
Viscount IV amplifier (As System la) 
MP60 type deck (As System 1 a) 

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 
speakers f85.00 +£7.60 p & p. 

PRICES: SYSTEM to PRICES: SYSTEM 2 

Viscount IV R103 Viscount IV 0103 
amplifier £25.00 +£1.90 p & p. amplifier £25.00 +21.90 p & p. 

2 Duo Type Ila 2 Duo Type III 

speakers £30.00 +£6.50 p & p. speakers £46.00 +£7.50 p & p. 

MP60 type deck with Meg. cartridge 

de luxe plinth 
end cover 220.00 +23.30e& P. 

Total if purchased 

separately: £75.00 
Available complete for only: f65.00 

+£6.50 p & p. 

MP60 type deck with Mag. cartridge 

de luxe plinth 
and cover 220.00+23.30 p & p. 

Total if purchased 
separately: £9120 
Available complete for only £81.00 

+27.60 p & p. 

20x20 
SYSTEM 
Scotland and the Orkneys P & P Surcharge 
System 1a £1.75 System '2 £3.50 

EMI SPEAKERS AT FANTASTIC 

LE -4 SPEAKERS 
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 .'x 9" with 
8"x5" unit for mid -range and twin 3" 
high frequency units to give monitor type 
quality and performance. 
Specification - Size 33x1 4 "x 16" 
approx. Impedance 8 ohms. Power 
handling 25W RMS. (Peak 50 watts.) 
Frequency range 35 Hz -20 KHz. 

Our Price f34.00 each 
(normally £66.001+f5.80 p & p. 

Scotland and the Orkneys 
P & P Surcharge £3.50 

EMI 350 KIT 
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 +£1.20 p & p. 

Complete with crossover Components 
and circuit diagram 

REDUCTION 

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, 31" 
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 9 +" 
approx. Comparable built units (EMI LE3) told else- 
where for over £45 pair. 

£22.00 pair complete 
+£5.20 p & p. Complete with crossover Components and circuit diagram 

DECCA STEREO AMPLIFIER 
CHASSIS 
Specification: 4 +4 watts into 
8 ohms. Input Sensitivity 4mV into 
47K (for magnetic cartridges). AC 

Mains only 240V. Controls - volume, 
bass, treble, on/off, mono /stereo 
switch. Chassis size 11 "x 5f "x37" 
approx. 

£6.90 +£l.20 p & p. 
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PUSH BUTTON CAR RÁ010 KIT- THE TOURIST TT 

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 cr7Cuit 

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" hit 
and 4f' deep approx. 9.50 +f 1.05 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+f1.05 p & p. 

tTEREM QUALITY SOUND FOR 

1... LESS THAN £29.00 
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 sensithgty 600mV. Aux. input sensitivity 120mV. Power 

output 2.7 watts per channel. Output impedance 8-15 ohms. Stereo 

headphone socket with automatic speaker cutout. Provision for 

auxiliary inputs - radio, tape. etc., and outputs for taping discs. 

Overall Dimensions. Speakers approx 15 } "x87x4 ". Complete deck 

and cover in closed position approx. 15r x12 "x 8" 

Complete only £23.20 +f3.ù0 p & p. 

Extras if required. Optional Diamond Styli f 1.60. 
Specially selected pair of stereo headphones with individual level 

controls and padded earpieces to give optimum performance f 5.80. 

TRACK HOME CARTRIDGE 

PLAYER Elegant self selector push button player 
for use with your stereo system. 
Compatible with Viscount 1V system, 
Unisound module and the Stereo 21. 
Technical specification Mains input. 
240V, Output sensitivity . 125mV. 
Comparable unit sold elsewhere at 
£24.00 approx. Yours for only 

£16.20 +£1.70p &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 e4 electrically mixed inputs. 3 individual 
mixing controls. 'Separate bass and treble controls 

common to all 4 inputs. *Mixer employing F.E.T. 

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

guitar or moving coil mic, 2 and 10mV. (Selector 

switch for desired sensitivity.) - Inputs - 21. 31, 4). 

Medium output equipment - ceramic cartridge, 

tuner, tape recorder, organs, etc. - all 250mV 
sensitivity. AC Mains, 240V operation. Size approx: 

121"x6 "x3 + ", £20.00 +£1.35 p &'p. 

BUILD YOUR OWN 
STEREO AMPLIFIER 
For the man who wants to design his own stereo - 
herés 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: 120mV (for ceramic 
cartridge). The heart of Unisound 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" x 4 ") £10 +f1.75 p & p. £8.9 5+£1.05 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. MPBB type single play professional series decks, fitted with crystal cartridges. 

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

750mV into 1 meg. Mic input - 6mV 
into 100K. 249 volt operation. 
Turntables capacity - 7 ", 10" or 

12" records. Rumble, wow end flutter 
Rumble Better than -35dB. Wow 
Better than 0.2 %. Flutter Better than 
0.06% ( Gaumont kalee meter). 

Finish - Satin black mainplate with 
black turntable mat inlaid with 
brushed aluminium trim. Tonearm and 

controls in black and' brushed 

aluminium. 

DO NOT SEND CARD 

Just write your order giving 

your credit card number 

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

outside U.K. 

Leaflets available for all items listed thus' Send 

stamped addressed envelope. All items subject to 

availability Prices correct at 1st July 1975 and 

subject to change without notice, 

All prices include Y.A.T. at current rates 

Console size - 
Unit Closed -17f" x 131"x81 "(app.) 

Unit Open -351"x131"x4 1"lapp.l 
This disco console is ideally matched 
for the Reliant IV and Disco 50 or any 

other quality amplifier. 
The unit is finished in black PVC with 
contrasting simulated teak edging, 

diamond spun control knobs with 
matching control panel. 

Yours for only 

£49.00 +f6.50 p & p. 

G 
21C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE RD: 9 a.m.- 5.30p.m. Half day Thurs, 
ACTON : 9.30a.m. -5p.m. Closed all day Wed. ' 
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Everest instruments ltd, 
34, Shakespeare St, Nottingham. 

Tel. (0602) 45466 

All prices quoted include p, & p., & VAT, min. order 
£1, CWO only. 

Transformers 
All 240V 50hz primaries 

Volts Amps 
6.3 1-5 
6.3 3.0 
9.0 1.0 

12.0 0.5 
12.0 1.5 
12.0 3.0 
6.0 -6 0.5 
9-0-9 0.5 
9 -0 -9 1.0 
10 -0 -10 2.0 
12 -0 -12 1.0 
12 -0 -12 2.0 
12 -0 -12 3.0 
15 -0 -15 1.0 
15 -0 -15 2.0 
10.0 -18 2.0 
20 -0 -20 1.0 
20 -0 -20 2.0 
30.0 -30 1 0 
0- 10- 12 -14- 

16-18 4.0 4.55 
0- 12- 15 -20- 

24-30 2.0 4.45 
0- 5- 20 -30- 

40-60 2.0 6.54 

p 
1-83 
2.09 
1.53 
1-83 
209 
3.02 
1-96 
1.96 
2.23 
3.00 
2.23 
3.13 
4.32 
2-88 
3.78 
4.32 
3.03 
4.32 
4.32 

Bulk tape eraser 353 
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 ft 
Double sided fibre 

glass 1.00 sq ft 
Cut in multiples of 6" 
i.e. 6 x 6, 6 x 12, 12 x 12, 
12 x 18, etc. 
Circuit etchant 250m10.55 
1 lb ferric chloride 0.50 
250m1 plastic bottles 0.16 

Speakers £p 
3" Goodman tweeter 

8 ohm 51CD4 147 
3" Audax tweeter 

8 ohm 15 watt 180 
5" Audax bass 

8 ohm 10 watt 3.23 
6 *" Audax 8 ohm 

15 watt 2.95 
64" EMI dfcone 

8 ohm ló watt 3Ss 
8 x 5 EMI d /cone 

8 ohm 10 watt 3.67 
8" Col estion d /cone 

8 ohm 10 watt 2.76 

10 x 6 EMI 
8 ohm 20 watt 

13x8EMI 
8 ohm 20 watt 

13 e 8 EMI 
8 ohm 25 watt 

Semiconductors 
Dicdes 
N4001 
N4002 
N4003 
N4004 
N4006 
N4007 

OA70 
0A81 
0A90 
OA91 
0A202 
BA154 
BA156 
IN914 
400mw zeners 

3v to 33v 

Silicone bridge 
rectifiers 
2a 50v rms 
2a 100v rms 

Thyristors 
la 100v piv 
10 400e piv 
3e 400v piv 

Triacs 
2a 400V ply 
60 400V ply 
10a 400v piv 
Diac 

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 
í6p O,1,L. 

D.1.L. sockets 
8 pin 
14 pin 
16 pin 

7 36 

675 

7.84 

Op 
7bp 
gip 
9+p 
12p 
13p 

6p 
749 

6p 
6p 

7 #p 
9 #p 
139 
4p 

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

The "KESTREL- DOWN" Charger ., EI I -3I 
for Alkaline rechargeable butteries, no -load 
voltage of I.5 -volts per cell. for the following sizes 
ALKALINE (All prices ex -VAT) 
Equivalent 
to Type Capacity PRICE 
U2 size SA -13D 2A1, -. -. .- El73 
Ulf size SA -14C IAh .. .. .. El13 
U7 size 
(pence!» SA -I5AA 03Ah . L0 56p 
NICKEL -CADMIUM (Ali prices ex -VAT) 
The "DAIMON" Charger' . - L9.76 
for Nickel -Cadmium batteries, no -load voltage 
of 1 .25 colts per cell, far the following sizes 
Type Capacity PRICE 
NCC400 4Ah -. .. .. ,. .. E364 
NCC200 2Ah .. -. .. .. E248 
NCC50 

Charger designed to give optimum results with 
a specific type of cell. Never be without 
power, day or night. 
Dote, under no circumstances 

must Alkaline batteries he used 
top I with the Daimon charger. 

11 as we- NM -_ - 
I .S.,4.f/ brines full detail, 

409 
47p 

309 
45p 
57p 

65p 

1229 
25p 

30p 
42p 
45p 

15p 
159 
15p 
43p 

123p 
48p 
58p 
69p 

1159 

1sp 
15p 
16p 

Electrolytics. Tubular with axial leads except where 
stated. 

Mid. Volts 
47 4 

330 4 
68 6.3 

470 6.3 
1000 6 

25 10 
47 10 

220 10 
330 10 

15 16 
33 16 
68 16 

220 16 
220 16 
330 16 

1000 16 
10 25 
22 25 
47 25 

100 25 
150 25 
200 25 

1250 25 
5000 25 

1000 +1000 30 
2500 30 

6.8 40 
16 40 

100 40 
1000 50 

1 63 
4.7 63 

10 63 
32 63 

800 63 
2500 63 
4700 63 

Pence 
7 
7 
7 
9 

11 single end plc fitting 
7 
7 
7 
9 
7 

7 
7 
9 
9 single end o/c fitting 

12 
20 

7 
7 
7 
7 

17 
24 single end can 
55 single end can 
32 single end can 
40 single end can 

7 

9 
35 single end can 

7 
7 
7 
7 

32 single end can 
80 single end can 

140 single end can 

8k5it8Me%S1fPh 

importers ä 
Distributors 
Dept L5260 
275 West 
gad Lane, 
London 
NW6 INS 
01.794- 
9611 

FREE 
Brochure 

on New 

KITS 
Whether 

professional, 
stident.teacher 

or amateur, the field 
of electronics can open 

up anew world for you 

1 

COOfTON don't lust sell kits, we offer you a technical 
back up service to ensure your success 

The following Is a selection of some of the more popular kits 

* 
* * 

Mullard CCTV Camera 
PE CCTV Camera 
PE. Rondo Quadraphonic 

Four Channel Sound 
( Designer Approved 

Electronic Ignition 
Electronic Flash 
P Tele-Tennis Game 
U.N.F Modulator 
Bench Power Supply 
Wobbulator 
All ETI Top Projects 
Many of the Elektor Projects 

NOTE PCBs for most published projects available to order 

CROFTON ELECTRONICS LTD 
Dept 8 124 Coine RnadTwlckenhamMldrlx. 01 898 1569 

Wire Wound Resistors. Our selec- 
tion of mixed values. 30 for £1.40. 
100 for £3.50. 
Audio Amplifier Module. Mullard 
LP1173, output power, nominai 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: 37.75000:12.895.8:12.891.6: 
12.700.0:9-456.25: 9.455 -55: 9.533.33:, 
9.531.94: 9.530.55: 9. 090.62: 9.087.5 
50p each. 
Electrolytics. 32/32/32/AF, 325v. 2 "x 
11" 35p: 80µF 150v 1}" x 1" 20p; 
2000µF 30v, 21" x1" 25p: 20000 35v 
3 "x1" 30p: 470AF 100v 3 "x1 }" 25p: 
2000 /2000AF 25v 2" x 11" 35p: 700úF 
200v 3f" x 11" 30p: 16/16µF 275v 11" x 1" 
20p: 40/40/20íF 275v 3" x 1" 20p: 
4500 /900 /900AF 30v 2f" x 11" 50p: 
2500µF 40v 2 1" x 1f" 40p; 4704F 25v 
1 }" x #" 15p: 4,000íF 25v 3" x 11" 40p. 
324F 450v 14" x 1" 30p: 80/16,F 450v 
11" x }" 30p: 1000pF 12v l }" x -i" 15p. 
Try our parcel of small capacitors 20 
mixed valves £1.50 + post. 
Matched pair of bookshelf speakers. 
Teak finish, size 12 "X8 "X5 ". 8x5 8" 
ohms ceramic, 5 watts RMS. Complete 
with din leads. £10.00 pair + post. 
Thorn TV IF chassis, 950 series 
(less valves). £1.60 + post. 
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. 1 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. 
O /put 100mw, Built -in A.M. aerial. 
88 -108 Mes. £5-25 + post. 
Stereo Decoder using MC1310. Fully 
assembled, can be used with our 
tuner kit. With data. £3.90 + post. 
Mains Droppers, 10 mixed values, 
£1.00 + post. 
Edgewise Level meters, 200íA, 
size 1" overall. 50p + post. 
Chrome Plastic knobs,3 types, 4 off 
each with spring clip, £1.25 + post. 
Aluminium Chassis, 74-"x 54 "x 21" 
65p + post: 10" x 71" x 21" 75p + post. 
11" x 74" x 2 1" 85p + post. 
BSR P128, similar to HT70 single play, 
with heavy die cast turntable, less 
cartridge, £1000 + post. 
Ferguson Stereogram Chassis. MW/ 
LW /VHF with tuning scale (5 +5 watts 
sine wave) 15 ohms £26.25. Post paid 
15 ASSORTED SWITCHES £1 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 U.K. 

SURPLECTRQNtCS 
216 LEAGRAVE ROAD, 

LUTON, LU3 'JD, BEDS. 
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S ill X0 N Money saving high 

performance audio equipment 
DIRECT FROM OUR OWN FACTORIES 

GUARANTEED TESTED HIGH PERFORMANCE 

MODULES -now better value than ever 

SA35 £660 C freege 
35W RMS 25 -50V 
7 transistors, 7 diodes 

SA50 £8.50 C frriaQe 
50W RMS 25 -65V 
7 transistors, 7 diodes 

SAI00 £1250 Calreeg` 
100W RMS 45 -70V 
10 transistors, 7 diodes 

* 25Hz -25k Hz * 0,2% distortion * Noise -80dB * 500mV into 20K * 4-16 ohms * Simple wiring * Short and open 
circuit proof * Continuously 
rated * Top -grade 
components 

120 watt module complete with built - 
C60p arr. 

in supply -extra heavy duty £2475 THE SAI00 MODULE 

POWER SUPPLIES 
UNSTABILISED -READY WIRED & FUSED 

PU45 
PU70 
STABILISED 

PS45 

MT45 
PS70 

MT70 

Suits 2 SA35 or £6.50 
I SA50 (4 ohm) 

Suits 2 SA50 (8 ohm) £9.50 or 2 SAI00 

Suits 2 SA35 or 
2 SA50 (4 ohm) 

Transformer for 
above 

Suits 2 SA100 

Transformer or 
above 

£5.50 

£3.90 

£650 
£5.50 

Carriage 
50P 

Carriage 
60p 

Carriage 
free 

Carriage 
50p 

Carriage 
free 

Carriage 
60p 

N.B. PS70 is not suitable for the SASO 

Mk II STEREO DISCO MIXER £29.50 
Carr. 60p 

This well tried unit mixes two decks, handles any 
ceramic cartridge, and features mic over -ride plus 
separate full range bass and treble controls on both 
mie and deck inputs. Ample headphone power is 

available for P.F.L. May be used for mono and is 

mains operated. Fitted with sturdy screening case. 
Controls: Mix vol, base, treble. Left!Right fade, deck 
volume, bass, treble, h(phone select. vol, Mains. Size 
174in x Sin X 4ín deep. 

-_.._..... ^a_=-7. ._._--as.s 
ax'i 

` 
A 0 41 

C7XQN 

41 

DISCO MODULE £1250 5$P 
Thousands sold of this extremely popular mono version. A mic input may 
be fitted using the VA30 (see below). Low consumption from a 9V battery. 
Features the same high standards of reproduction as the Stereo version. 
Controls: 1-1/phone select, vol, Left deck vol, Right deck vol, bass, treble, 
master vol. Size 12 }in x Sin x tin deep. 

3- CHANNEL SOUND -LITE £2475 5óP. 
Only SAXON can supply such incredible value for money. This unit features 3kw 
power handling, full -wave control, bass, middle, treble AND master controls. Twin 
loudspeaker lacks for "through" connections. It may be used free standing or will 
panel mount next to either of the above. Also features unique CUT -BACK circuitry 
for extra wide range response. Size 12ín x 3in x 2-1-in deep. Professional standards 
at a price you can afford! 

SINGLE CHANNEL 
VERSION £7.90 

Carr. free 

MULTI -PURPOSE MIXERS 
M4HL M6HL 

£25 00 6ÚP . 435.00 c 
Featuring multiples of our VA30 module, the M4HL 
and M6HL fulfil the requirements of all clubs, groups, 
etc. where a high quality mixer is required. Each 
channel has one high and one lbw impedance input, 
plus volume, treble and bass controls. Input 
impedances may, if required, be easily changed. 
The M4HL has four channels, and one output, and 
the M6HL six channels (12 inputs) and a master 
control and two outputs. Either unit may be used 
free -standing or panel mounted. These mixers will 
feed all types of amplifier. Recommended for their 
versatility and high performance, and excellent 
value for money. 

1 

NOTE: ONLY 8% VAT TO BE 
ADDED TO ORDER VALUE 

VA30 CHANNEL 
ODULE £3.90 free 

This is the basic channel module in the above mixers 
and may also be used for extra imputs on either the 
mono or stereo mixers. Fitted with volume, bass 
and treble controls, requires just a jack and supply 
(9 -IOOV) 

SAXON 
CSE 
100 

COMPLETE 
AMPLIFIER 

£3990 
Carr. 60p 

100W of speech and 
music -Two 
separately controlled 

bass and t range 
treble. 

controls. Sturdy and 
attractive vynide 
case. Twin outputs. 
Ideal for groups, 
discos, etc. Fully 
tested and 
guaranteed. 
50W version identical 
in appearance 

A M! 41 . 

soxottsörxzaú ifte--- 

O(.> 0 p 4 Cj U 

CSE50 
E33.00 Carr. 60p 

NEW!! 
SAXON MULTIMIX 100 £57 -OO [1760 

100W rms four inputs slider controls plus master 
slider. Wide range bass and treble controls. Fantastic 
value, ideal for complete disco's, groups, clubs etc. 

SAXON MULTIMIX 50- Exactly as above but 50W 
rms. £45.00 

CALLERS AND MAIL ORDER 

SAXON ENTERTAINMENTS LIMITED 
327 =331 WHITEHORSE ROAD CROYDON CR0 2HS 

(Please quote magazine when ordering) 
SHOP HOURS: 9 a.m. -5 p.m.- LUNCH 12.30 -1.30 p.m. MAIL ORDER DESK: 10 a.m. -3 p.m. 
24 -HOUR ANSWER SERVICE. TEL. 01-684 6385. TECHNICAL ENQUIRIES: 01 -684 0098. 

SEND 10p FOR OUR 26 PAGE 
MANUAL -full circuits & details. 

TERMS OF BUSINESS: C.W.O. 
C.O.D. or ACCESS (just send in 
card number). Send 50p for C.O.D. 

Please send S.A.E. with all enquiries. 

VAT (a, 8% must be added to all 
orders including Carr. charges. 
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INVERTORS ORION STEREO ASTRO IGNITION 
AMPLIFIER 

d 
ee 

e 

.. rv- 

s8st' 

IGNITION SYSTEM 
kit of arts for this p proven 
system £9.50 inei VAT. 

built with only two connec- 
to alter £12.50 incl. VAT. 

have used this system 
home and abroad. Consider 

advantages more power, 
acceleration, fuel economy, 

cold starting, smoother 
no contact breaker -burn- 

Also because of the high 
spark, the fuel mixture can 

made weaker giving further 
and fewer plug problems. 

time when built 5 minutes 
Please state whether posi- 

negative earth. 
and export enquiries wel- 

ELECTRONICS, 
Bank Rd., West Park, 
Chesterfield. 

?°^+...: y,.,., 

240v -50Hz from your 12v car battery. 20 + 20 Watts r.m.s. into 8 ohm load. Distortion ASTRO 
25 watt-£1.20 150 watt- 515$5 less than 0.01 Complete 40 watt -£7.35 300 wan (12v)- aexsss % 100Hz- 10kHz. Frequency 
75 watt --510.71 300 watt (240-5 23.75 response 1 dB 20 Hz to 20 kHz. Hum level and tested 

b 1pu ohased ti fit p i In kIt l casebá ready virtually 
Ready 

tor use. Prise list sent on receipt of s.a.é 
virtual) nil with vol. full on. Lions 

Prices Include post 4 packing. Thousands 
P.W. AUTOMATIC EMERGENCY This is a power amplifier of superb quality both 

SUPPLY these 240v -50Hz -150 watt inversor with built in incorporating the very latest design features. 
switched hoverr automatically 

power 
battery Professional hi -fl enthusiasts have classed it 

faster 
charging to invertor operation. Cct. as excellent 
appeared in Dec. 72 P.W. Complete kit of as fantastic and real value for money. The running, 
parts (excluding meter) 522.5e+51top.S p. CCT incorporates a law flux transformer and ing. 
FLUORESCENT LIGHT INVERTOR KIT in disc. tape, energy 

watt-12v- Fluorescent light, suitable for 
puts for p, tuner etc. 

be tents, caravans, houses, boats & secondary 
lighting for factories, hotels etc. economy 
12"-8 watt- 52400 +25p p. á p. Built up Complete kit of parts including slim line Fitting 54 +250. 

-13 wax- es38 +30e P. & P. Built ap- bookend case, silk screened front panel & approx. 
54se+a0p. 

knobs. 1E43 incl. VAT á p. & p. tive or 
TRANSFORMERS & COILS Trade 

Both high volume S small order capacity comed. available. 
The bookend case, I.C.s & semiconductors, Special offer. Miniature mains transformer r P.C. PC. ASTRO 

12.0- 12v -ev.A. -85p plus lop P. & P. board, Transformer, etc. - may be purchased sep- Spring 
TRADES EXPORT ENQUIRIES WELCOMED erately if desired. Send S.A.E. for further information 

! N 

VALVE BARGAINS 
Any 5 64p, IO 99p, 50 £4. 
Your choice from the 
following list: ECH84, 
ECC82, ECL80, EF80, 
EFI83, EF184, PC86, PC88, 
PCF8O, PCF802, PCL82, 
PCL84, PCL85, PCL805, 
PCL86, PFL200, PL36, 
PL504, PY33, PY81, PY800, 
PY88, EH90, 30FLI, 30FL2, 
3OPLI4. 

Colour Valves 259 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 
BI2 -For the older VHF 

Television, please 
state BBC' 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 I- Polyester (C280) Axial Leads Capacitors - 

250V/W & 400V /Vtf, very good mixed selection from 
0.01 OFto2.2UF. Price 100£1.25, 1000£I0.00(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 (£1.50), 2.5mm 10p (85p), 

3.5mm 10p (85p). 
Din Plugs -2 Pin 12p (£l 00), 3 Pin 14p (£1.20), 5 Pin 

18p (£1.50). 

Prices include Y.A.T. P. & P. under £I /10p, LI to í3/15p, 
above £3/20p. Overseas at cost. Money back guarantee on 
all orders. 
ELECTRONIC MAILORDER LTD., 62 BRIDGE ST., 
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036. 

360 

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. T1295 Price £6.70 + 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 lA 8.5 X 4.0 £4.87 £050 
360 25 -0 -25V 1.5A 7.7 X 4.5 £6.26 £0.50 
285 25 -0 -25V 2A 10.8 X 5.1 -£6.37 £060 
284 0 -45V lA 95 X 4.4 £5.15 £0.60 
000 0 -45V 2A 12.0 X 4.4 £6.64 £0.69 

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

Dept. PW 03 

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

SG19 1QY 
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HIGH POWER BATTERY MOTOR 
12v operated, strong 
enough to power a 
motor mower, go -cart 
or similar. Speed 
easily variable. These 
motors can also be 
used as a brake for 
any rotating machine. 
simply by coupling the spindle to the machine and 
short- circuiting the windings by a variable 
resistance, price £2.50 +Poet and V.A.T. 74p. 
DITTO but 6í12v even more powerful a 

and larger and is series wound 23.50 +851) post 
V.A.T. 

FIRE ALARM SWITCHES 
In cast iron case with 
break glass panel. These 
are red and engraved "Fire 
break glass'; they have 
hinged lid and second 
safety switch for testing 
purposes. Limited quantity. 
2175 each +post and VAT 
48p. 

DC HIGH CURRENT 
PANEL METERS 
3 }" wound wide angle 24O{í 
movement meters, flush mount- 
ing fitted with external shunts, 
made by Crompton Parkinson 
brand new, still in maker's 
Cartons. These are a real 
bargain at 25'50 each. Reason- 
able quantities available in 
the following ranges: 0 -10 amps, 
0-20 amps, 0- 30ampe, 0 -40 amps, 
0.50 amps. Poet and VAT 80p each. 

EDGE MOUNTING MOVING 
COIL METER 

AUDIO AMPLIFIER 
Part of the famous Rediteme 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 
valves are 2 x EL 84 in push /pull, complete with 
mains transformer, rectifier and ample smoothing 
equipment. The mains transformer alone, today 
would coat at least £4. Size is 91." x 5 5" x 40". Price 
only 2.2-00+ postage and VAT £1.50. 

BREAK -DOWN UNIT 
Contains hundreds of useful parts some of 
which are as follows -86 silicon diodes equivalent 
OA 91. 68 reCstors mostly } watt 5% covering 
a wide range of values. 4 x 1 mid 400v infd 
condensers. 15 x.01 mfd 100v condensers. 2 RF 
chokes. 8 x B9 valve holders. 1 x 411 choke. 
1 x 115v transformer. 1 boxed emit containing 
4 delay lines also tag panels, trimmer con- 
densers, suppressors, etc., on a useful chassis 
sized approx. 9" x 5" x 7 ". Only 75p (the 66 
diodes would cost 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 mermal 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 59 each +£1.38 poet and VAT. 

24V POWER PACK 

Size 25" a 1" by Weston, 
100µA movement scaled 
DB, unused still in original 
maker's cartons. 22.50 each 
+ post and VAT 50p. 

PERMEABILITY TUNERS 

M.W. two stage ideal for 
use with ZN414 or similar 
circuit. Price 151) each + 
post and VAT lop. 

OVEN THERMOSTAT 
Made by the famous Diamond H 
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. 
50p each + post and VAT 15p. 

NUMICATOR TUBES 
For digital instruments, counters, 
timers, clocks, etc. Hi -vac %NH 
Price 909 each, 20p Poet and VAT 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit conditions. 
All parts and instructions 
to make. £8.25 £1.00 
post and VAT. 

PORTABLE CABINET OFFER 
A nicely made portable 
cabinet, soft padded black 
finish intended for portable J /., 
stereo system. Dimensions /- ,® 
as sketch. With motor C " /_,- 
board cut out for Garrard 
SP 25. This was obviously , 
a very costly cabinet 
originally made for a 
de -luge record player. 
Offered at 91.95+£1.50 post and VAT, carriage 
free if bought with the Garrard or BOR record 
decks. 

HIGHLY SENSITIVE MOVING 
COIL RELAY 

panel mounting with glass 
wlndow,this measures approx. 
5 }" a 4" a 5 ", triggering 
current can be varied from a 
fraction of a milliamp to 5 
milliamps by removing the 
front and adjusting the 
setting level. Price 98 each -I- 

post and VAT 95p. 

SOUND TO LIGHT UNIT 
Add colour or white light 
to your amplifier. Will 
operate 1, 2 or 3 lamps 
(maximum 450w). 'Unit in 
Box all ready to work. 
87.95 plus 80p VAT and 
postage. 

Normal mains input with a thermal safety device, 
800 mA output, 4000 mid of smoothing and full wave 
rectification, completely enclosed in plastic box and 

with flex for mains and terminal block for output 
Price 21.75+£1 post and VAT. 

'8- SWITCH DISCO LAMP 
CONTROLLER 
Mains motor driving a drum with adjustable trips 
operating 8 changeover 10 amp switches, so a 
total of 401K 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 97.50 +51.15 post and 
VAT. 

HONEYWELL PROGRAMMER 
This is a drum type timing device, the drum 
being calibrated to equal divisione 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 15 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 uses of this timer are Machinery control. Boiler 
firing. Dispensing and Vending machines. Display lighting animated and signs. 
Signalling, etc. Price from makers probably over £20 each. Special snip price 
£015 £1.00 Poet and VAT. Don't mies 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 
1 Twice Daily Off 
2 All Day Off 
S Twice Daily Twice Daily 
4 All Day All Day 
S Continuously Continuously 

Suitable, of course, to programme other than central heating and bot water, for 
instance, programme upstairs and downstairs electric heating or heating and 
cooling or taped music and radio. In fact, there is no limit to the versatility of 

this Programmer. Mains operated. Size Sin x Sin x 21n deep. Price £5.50. 80p 
Post and VAT. as illustrated but less case. 

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 45" 
x4 ". When mounted by flange, air is blown into the 

equipment but to suck air out, mount it from centre 
using clamp. Ideal for cooling electrical equipment or 
fitting into a cooker hood, film drying cabinet or for 
removing flux smoke when soldering, etc. etc. A real 
bargain at £2.50p. 55p Post and VAT. 

SHORTWAVE CRYSTAL SET 

Although this uses no battery it gives really amazing 
results. You will receive an amazing assortment of 
stations over the 19, 25, 31, 39 metre bands -Kit contains 
chassie front panel and all the parts. £1.25- crystal 
earphone 50p. 60p Post and VAT. 

TERMS: 
Where order is under LS please add 30p surcharge to offset pack- 
ing expenses. 
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NEW ITEMS THIS MONTH 
EMT transformer. American made, sealed in a 
steel case measuring 6}" a 6" x 51" high with 
large porcelain stand -off insulators; it is extremely 
well-made, looks good enough to give 10 kv at 
.1 amp. Intended for American mains, its primary 
would have to be fed through a varac or similar. 
With 90v input ELT output is 6.5v. Price 915 
each +carriage and VAT £3. 
Sticker strip inter- phone. This is 4 copper wires 
mounted on an adhesive tape intended for tele- 
phone extensions, it can also be used for FM 
aerials, etc. It is invisible under thick wallpaper 
and of course carpet or other floor coverings. 
Price £5 per 100' reel +postage and VAT 66p. 
25" panel meter, 0 -9 amps, flush mounting. these 
were made for military applications, probably 
measurements of RF power. They work on the 
hot wire principle so they are suitable for AC or 
DC measurements. These instruments have a 
considerable interest and they are seldom on 
offer these days. Consequently they are very 
suitable for school labs, museums and exhibitions. 
Price 51.50 each +poet and VAT 40p. 
Instrument Mains Transformer, 6.3v at }.amp and 
115v at 100mA. This is an upright mounting open 
construction, small size (2" a 2 1" a 25 "). Price 
21.40+ postage and VAT 60p. DITTO. 6.2v at 
1 amp mad 150v at 200 mA. This is a fully shrouded 
upright mounting transformer. size approx. 25" a 
3 "a 3 ". Price £1.95+post and VAT 88p. 
Instrument power supply mounted on a chassis 
size 9" a 25" x 45 ". This is suitable for instruments 
which use valves and has AC output of 6.3v at 
1 amp and a fully smoothed DC outputs of 150v 
and 200v. Price 2240+ poet and VAT 74p. 
FM Band amplifier. This is a 4 valve amplifier 
tunable to cover FM and nearby frequencies. 
Tuning is by lecherlines in fully screened compart- 
ments and the whole is mounted on a heavy metal 
ehaséifs size 9" a 2" a 25" a 3 ". This requires a 
separate power supply of 150v DC at 100 mA and 
8.3V at 1 amp. Price £8.75 +poet and VAT £1.58. 
Instrument case, grey steel finish size 94" a 55" x 
2V. These cases are not secondhand but come 
from partly assembled equipment. so the front 
panel has a few holes already punched through. 
However, these are very suitable for toggle 
switches, etc. There are ne really big holes, 503 
each+post and VAT 36p. 
Instrument case, size 9" x 9" x 55 ", made from 
sheet steel grey hammer finish.: No holes In these 
75p+post and VAT 49p. 
Holidays are coming, don't forget you can fool the 
thieves with our completely automatic daytime 
off, nightime on switch; it le simplicity itself to 
fit -just put in parallel with landing light switch 
Price this month and September is only 28+ post 
and VAT 50p ; after this the price has to up. 
probably to £4.50 owing to increased costa to us. 
Pilot lamp bargain. Box of 10 a 24v .05 amp 
tubular MES lamps made by Philips, the selling 
price of which is 25p each -our price only 501) per 
box. 
Last chance for this wire bargain. Heavy duty 
3 core waterproof flea 1,5 mm (8-10 amp) very 
heavy insulation, .ideal for running down the 
garden, will take a heater as well as power tools; 
would cost 30p per metre in your local shop - 
our price, 100 meter coil only 27.50 +£2.00 carriage 
and VAT per coil. 
Micro Switches. Standard size and type made by 
Honeywell, Burgess, Pye, Plessey or similar 
famous makers, two tag type normally open. 
12p each less usual quantity discount which makes 
them Sp each if you buy 1,000 or over. DITTO, 
change over switching. 153 each or 10p for 1,000 
or over. 
Belay by STO-8 pin octal base, plug -in with 
perspex cover over contacts, an expensive and 
well-made relay for 24 volt working. 21 each+ 
VAT & poet 10p. 
0 -1 mA panel meter, Eagle 10" square full vision, 
peropex cover, current price over £.3 each -sale 
price 22+post & VAT 30p. 
Solenoid 280v mains operated. A small or 
1 ") solenoid metal encased with plunger. Sale 
price 40p each+postt & V.A.T. 15p. 
Reversible motor with gear box which rotates a 
splined shaft causing a carrier to travel backwards 
and forwards along same shaft; limit switches 
fitted at each end stop the motor. It is an ex- 
tremely well-made device which could be used for 
opening and closing a door remotely, or similar. 
We nave one only and the price is 925 +carriage 
and V.A.T. £4. 
Instrument motor with electro brake made by 
Evershed & Vignibles Ltd. This is described as a 
hysteresis motor, maker's ref. FE% 25 C030; the 
electric brake is easily removed. Sale price £4.50 
each +post Sc V.A.T. 100P. 
8 switch disco lamp controller. This is a mains 
motor driving a rotating dram made up of discs 

switch levers, contact 
the 

made via 10 amp switches. 
A large variety of lighting effects can be obtained. 
A real bargain at 22.75+ post & V.A.T. 
8" x 4" loudspeaker ceramic magnet 12 ohm coil 
so suitable for 8.15 ohms outputs, a good per- 
former. Sale 91 +post & V.A.T. 60p. 
Mioroswitehea 10 amp changeover, ex GPO 
equipment, but little used and any not received in 

perfect order would be exhcanged. Price, 10 for 
75p +post & V.A.T. 18p. 

made b Smiths Clock switch for Tricity cooker, y 
and probably a replacement J BULL (ELECTRICAL) LTD 

t in many other 
cookers. This bas clock in the centre and the two 
control switches on the right-hand side. The top 
control switch sets the on -off times and is in- 

(Dept. PW), 103 TAMWORTH RD. finitely adjustable 
selects cabmanual or automatic. No 

lower 

CROYDON CRO IXX clock. Pricey £1 75 each+post & V.A.T. SOP. t 
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TRANSISTORS 
I 

BRAND NEW FULLY GUARANTEED 
Type Price Type Price 
AC107 820 BSY40 829 
AC113 049 BSY41 829 
AC115 820 BSY95 813 
AC117% 0 30 BSY96A 0á3 
AC122 0.12 , BUM £2'04 
AC125 0.18 0111E 0-51 
AC126 0.18 C400 0 31 
AC127 0.19 0407 028 
AC128 0.19 C424 828 
AC132 015 0425 0-51 
AC134 04$ C426 038 
AC137 015 C428 020 
AC141 819 C441 0-31 
AC141% 0-30 C442 031 
AC142 0.19 C444 838 
AC142% 028 C450 822 
AC151 818 MAT100 049 
AC154 020 MAT101 820 
AC155 0.20 MAT120 0d9 
AC156 020 MAT121 020 
AC157 0.25 MJE521 0.58 
AC165 020 MJE2955 0.88 
AC166 0.20 MJE3055 0'57 
AC167 020 MJE3440 0.51 
AC168 025 MPF102 0-43 
AC169 0-15 MPF104 038 
AC176 020 MPF105 098 
AC177 025 0019 0.88 
AC178 029 0C20 0-85 
AC179 029 0C22 0-47 
AC180 020 OC23 0-49 
AC180K 090 0C24 0.57 
AC181 0-20 OC25 039 
AC181% 0.80 OC26 0.30 
AC187 0.22 OC28 0-51 
AC187% 023 OC29 - 0.51 
AC188 022 OC35 0.43 
AC188% 0.23 0036 0.51 
ACY17 028 OC41 020 
ACY18 020 OC42 025 
ACY19 O20 2N918 0-81 
ACY20 020 2N929 021 
ACY21 020 2N930 021 
ACY22 017 2N1131 020 
ACY27 0.19 2141132 0.22 
ACY28 0-19 2N1302 0.15 
ACY29 038 2141303 0.15 
AC/30 029 2N1304 0.18 
ACY31 029 2211305 0.18 
ACY34 0.21 2141306 021 
BC173 015 2N1307 021 
BC174 045' 2101308 024 
BC175 0-22 2201309 024 
BC177 0-19 2N1613 020 
BC178 0-19 2141711 020 
BC179 0-19 2N1889 832 
BC180 025 2N1890 848 
BC181 0.25 2N1893 0.88 
BC182 0.15 2N2147 0..73 
BC182L 015 2N2148 0-58 
130183 015 2/42192 038 
BC183L 045 2N2193 038 
BC184 020 2N2194 0-36 
BC184L 020 2N2217 0P22 
BC186 829 2/42218 020 
BC187 0-29 2N2219 020 
BC207 0.11 2N2220 022 
BC208 0-11 2N2221 0-20 
BC209 012 2272222 020 
BC212L. 018 2N2368 018 
BC213L 048 2N2369 0-15 
BC214L 0-17 2N2369A 045 
BC225 0-20 2202411 025 
BÇ226 086 .2242412 0-25 
BC301 028 2N2646 0-48 
BC302 0-25 2N2711 021 
BC303 0.91 2N2712 021 
BC304 037 2242714 0.21 
BC440 0-81 2N2904 0-18 
BC460 087 2N2904A 021 
BCY30 0-25 2N2905 021 
BCY31 0-27 2N2905A 021 
BCY32 OP31 2N2906 018 
BCY33 022 2N2906A 0-19 
BCY34 026 2N2907 020 
BCY70- 815 2N2907A 022 
BCY71 020 2N2923 015 
BCY72 0-15 2N2924 0.15 
BCZ10 020 2N2925 015 
BCZ11 026 ACY35 0.21 
BCZ12 026 ACY36 0`29 
B1)115 033 ACY40 0-18 
BD116 0.81 ACY41 049 
B0121 0.61 ACY44 0.86 
B0123 067 AD130 099 
20124 0.70 AD140 OP49. 
BD131 051 AD142 0-49 
B11132 061 AD143 089 
BD133 087 AD149 OP51 
20135 0-41 AD761 0,88 
BFY53 018 AD162 088 
B8R19 818 AD161 & 
B8%20 O18 AD182(MP) 
BSY25 018 0-89 
BBY26 0-16 ADT140 051 
BBY27 0.18 AF114 025 B8Y28 0.18 AF115 025 B8Y29 018 
BSY38 019 AF116 025 
28Y39 0-19 AF117 025 
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Type 
1 .AF118 

Price 
036 
031 
031 
029 
029 
0-81 
0ß1 
0-51 
051 
051 
0.51 
088 

?7,. 12 0 68 
1103 088 

A8 Y26 028 
A8Y27 031 
ASY28 026 
ASY29 026 
AS Y50 026 
ASY51 0-26 
ASY52 026 
ASY54 028 
ASY55 026 
A8Y56 028 
ASY57 028 
ASY58 0-26 
ASY73 026 
A8Z21 091 
BC107 0 08 
BC108 0-08 
BC109 0.08 
BD136 041 
Bp137 0P46 
20138 0-51 
BD139 0-56 
BD140 0.81 
BD155- 0.81 
BD175 061 
BD176 0-81 
BD177 0 87 
00178 0 B7 
BD179 071 
BD180 0.71 
BD185 087 
BD186 067 
BD187 OP71 
BD188 0.71 
BD189 077 
BD190 0.77 
BD195 087 
20196 0-87 
BD197 092 
BD198 092 
BD199 098 
20200 0.98 
BD205 081 
BD206 0.81 
BD207 098 
BD208 0-98 
BDY20 21-32 
BF115 025 
BF117 048 
BF118 0 71 
BF119 0.71 
BF121 0.46 
BF123 0-51 
BF125 0.46 
BF127 051 
BF152 0 56 
BF153 0 46 
BF154 0.46 
BF155 0.71 
BF156 0-49 
BF157 0.56 
BF158 058 
BF159 081 
BF160 0-41 
BF162 0-41 
BF163 841 
BF164 0-41 
BF165 0.41 
0044 016 
0045 0.13 
0070 010 
OC71 0-10 
0072 0-15 
0074 0.15 
0075 0.16 
0076 0.16 
0077 028 
OC81 0-16 
9C81D O18 
OM 016 
OC82D 016 
0083 0-20 
00139 0-20 
0C140 020 
00169 028 
0C170 828 
00171 0.28 
00200 026 
00201 029 
00202 029 
00203 028 
00204 026 
00205 036 
00309 0'41 
00P71 0-44* 
ORP12 0.44* 
ORP60 0.41* 

Type Price 
CRP61 0 41* 
P20 051* 
P346A 020 
P397 0 43 
8T140 013 
ST141 018 
TZF29 0 44 
TIP30 052 
TIP31A 0-56 
TIP32A 0 68 
TIP41A 0 88 
TIP42A 0 81 
TIS43 031* 
UT46 0.28* 
ZN414 111 
2G301 019 
20302 819 
20303 0 19 
20304 025 
20306 0-41 
20308 0 86 
2N2926 G 0 18 
2N2926 Y 0 11 
2N2926 0 010 
2N2926 R 0 10 
2142926 B 0 10 
2N3010 0.71 
2N3011 0 15 
2N3053 0 18 
2N3054 0.47 
2N3055 0 42 
2N3319 0-15 
2/43391 A 0 17 
2N3392 0 15 
2N3393 015 
2N3394 0 15 
2N3395 018 
2N3402 021 
2/43403 021 
2N3404 0 29 
2N3405 0-43 
2N3414 018 
2N3415 0 18 
2N3416 029 
2N3417 029 
2N3525 0 77* 
2N3614 0.89 
2N3615 0-76 
2N3616 0-78 
2N3646 0-09 
2N3702 0-12 
2N3703 0.12 
2N3704 0 18 
2N3705 042 
2N3706 0-12 
2N3707 0-13 
2N3708 0 08 
2/43709 0.09 
2N3710 0 09 
2N3711 0 09 
2143819 029 
2N3820 0 51 
2N3821 036 
2N3823 029 
2N3903 029 
2N3904 0 81 
2N3905 029 
2N3906 028 
2N4058 0-12 
2N4059 0 10 
2N4060 0 12 
BC113 0-10 
BC114 046 
BC115 0.18 
BC116 016 
BC117 019 
BC118 040 
BC119 081 
BC120 081 
BC125 012 
BC126 019 
BC132 0d2 
BC134 049 
BC135 0.12 
BC136 016 
BC137 0.16 
BC139 0 41 
BC140 0-81 
BC141 0-31 
130142 0-31 
BC143 0.31 
BC145 048 
BC147 0'10 
BC148 0-10 
BC149 0-12 
BC150 0-19 
BC151 020 
BC152 018 
BC753 0.29 
BC154 081 
BC157 0.19 
BC168 012 
BC1b9 0.12 
20160 0 48 
BC161 0ß1 
BC167 0.12 
BC168 042 
BC169 0-12 
BC170 012 
BC171 0 1 

Type Price 
BC172 015 
BF167 022 
BF173 022 
BF176 0$8 
BF177 0 38 
BF178 091 
BF179 031 
BF180 031 
BF181 0 81 
BF182 0 41 
BF183 0 41 
BF184 028 
BF185 031 
BF187 028 
BFI88 041 
BF194 012 
BF195 0 12 
BF186 0 15 
BF197 015 
BF200 -0.48 
BF222 0 98 
BF257 046 
BF258 0 61 
BF259 0 87 
BF262 0$8 
BF263 0 58 
BF270 088 
BF271 081 
BF272 0-81 
BF273 0-86 
BF274 096 
BFW20 0-81 
BFX29 028 
BFX84 022 
BFX85 031 
2424X86 022 
BFX87 025 
BFX88 0-22 
BFY50 0-20 
BFY51 0-20 
BFY52 0 20 
20309 0 87 
20339 020 
20339A 0 17 
20344 0-19 
20345 017 
20371 0-17 
20371B 012 
20373 0 18 
20374 018 
20377 091 
2G378 017 
20381 017 
20382 017 
2G401 0 81 
2G414 031 
20417 028 
2N388 0 88 
2N388A 58 
2N404 0-20 
2N404A 029 
2N24 048 
2N527 050 
2N598 0 43 
2N599 0 48 
2N696 018 
2N697 014 
2N698 025 
2N699 036 
2N706 008 
2N706A 009 
2N708 012 
2N711 0 31 
2N717 0-36 
2N718 025 
2N718A 0 51 
2N726 0-29 
2NT727 0-29 
2N743 020 
2N744 020 
211914 015 
2N4061 0-12 
2144062 0 12 
2N4284 0.18 
2N4285 018 
2N4280 0 18 
2N4287 018 
2N4288 018 
2N4289 018 
2N4290 018 
2N4291 018 
2N4292 018 
2N4293 0 18 
2145172 0 12 
2N5194 058 
2N5294 056 
2N5296 056 
2N5457 082 
2N5458 032 
2245459 041 
2N6122 069 
28301 0.51 
28302A 0-43 
28302 0-43 
20303 058 
20304 0-71 
28305 0-80 
28306 080 
28307 0'80 
28321 0.75 

SEMICONDUCT 
7 SERIES T.T,L. I.C's 

RS 

BIPAR STILL LOWEST IN PRICE. FULL SPECIFICATION GUARANTEED. ALL 
FAMOUS MANUFACTURERS 

Type Quantities Type Quantifies Type Quantities 
1 25 300} 1 25 100+ 1 25 100+ 

7400 0-14 0-13 012 7448 81.02 0.99 0.97 74122 885 0.63 0.60 
7401 0.14 0-12 0 7.2 7450 044 043 0-12 74123 0.89 0-88 0.85 
7402 014 0.13 315 7451 0.14 0.13 0-12 74141 0.70 0.78 0.73 
7403 0.14 0.13 012 7453 0.14 0-18 0.12 74145 21.20 21.18 11.11 
7404 0-14 0-13 0-12 7454 0.14 0.13 012 74150 21-39 21-30 £1.20 
7405 0.14 0-13 312 7460 0-14 0.13 0-12 74151 £1.02 0.97 0.93 
7406 838 0.31 029 7470 0.30 0.27 0.25 74153 0.93 0.88 0.83 
7407 098 0.31 029 7472 0.30 0-27 0.20 74154 21-57 01.43 21.48 
7408 023 0-22 0.21 7473 0.88 0-38 0.32 74155 01.11 81.06 0102 
7409 028 0-22 0-21 7474 0.88 0.86 092 74156 11.11 21-06 £1.02 
7410 0.14 0.13 0.12 7475 0.58 0,54 0.52 74157 0.83 0.88 038 
7411 023 022 021 7476 0.41 0.40 0.39 74160 01.30 01-25 21.20 
7412 026 0-25 0-24 7480 038 0.54 0.51 74161 81-30 01.25 01.20 
7413 0.80 0.29 0-28 7481 1.02 0.97 0.93 74162 2180 1125 2120 
7416 0.28 0.27 0-26 7482 0.83 0.79 0.74 74163 1130 £1.25 21.20 
7417 038 0-27 028 7483 21-11 £1.08 0.97 74164 El -67 21.62 £1.55 
7420 0.14 0-13 0.12 7484 0.93 0.90 0.88 74165 01.87 21-62 0155 
7422 028 0-27 028 7485 81.49 £1.44 21-39 74166 2148 £1.44 2189 
7423 037 0.88 0-35 7486 0-32 0-31 0-30 74174 21.48 21.44 0199 
7425 0.87 0.86 0.85 7489 83.70 2347 £3.24 74175 £1.02 0.97 0.93 
7426 0.37 0-35 0-33 7490 0.60 0.58 0.56 74176 21.18 11.11 £1.08 
1427 0-37 0.85 0.83 7491 01.02 0.97 0.93 74177 21-16 £1.11 21.06 
7428 0.42 0.39 0.87 7492 0.69 0.68 0-59 74180 £1.16 £1.11 £1 06 
7430 014 0-13 0-12 7493 0-69 0.86 0-59 74181 2888 03.56 2847 
7432 037 0.35 093 7494 0.79 0.76 0.69 74182 01.16 01.11 01.06 
7433 0.89 0-37 0.85 7495 0.79 0.76 0.69 74184 21-67 £1.62 0155 
7437 0.32 0.30 0-28 7496 0.89 0.88 0.80 74190 1181 £1.78 £1.71 
7438 0-32 0.80 0.28 74100 £199 01-34 81-30 74191 8181 £1.78 11-71 
7440 0.14 0.13 0.12 74104 0.56 0.54 0.51 74192 £1.81 21-76 £1.71 
7441 0.69 0.86 0.59 74105 0ß8 0.54 0-51 74193 £1.81 -176 El-71 
7442 069 0.66 0.59 74107 0.41 0.89 0.82 74194 01-20 21 -18 2111 
7443 21.11 21.08 £1.02 74110 0-56 0.51 0.98 74195 £1.02 0-97 0.98 
7444 21.11 11.06 21-02 74111 0.93 0.81 0.78 74196 xI.11 £1.06 11 02 
7445 11.48 £1.44 0199 74118 0.98 0.88 0-88 74197 £1.11 2106 £1.02 
7446 1111 £1.08 1102 74119 11.89 1190 £120 74190 22.55 02.50 1245 
7447 £1.02 0.99 0.97 74121 0.48 0.44 0.41 74199 2231 £2-2I 22.11 

Devices may be mixed to qualify for quantity price. (TTL 74 series only) data is available for 
the above series of I.C's in booklet form. PRICE 35p. 

Type 

BP930 
BP932 
BP933 
BP935 
BP936 

Quart fuies 
1 25 100+ 

0.14 0.13 0.12 
0.15 0.14 0.13 
0.15 0-14 0.13 
0.15 0.14 0.13 
0.15 0-14 0.13 

D.T.L. 930 SERIES I 

Type Quantities Type 
+ 

BP944 015 0-14 0-15 
BP945 028 0-28 023 
B1'946 0-14 0 13 0-12 
BP948 028 028 0-23 
BP951 085 080 0 56 

Quantities 
1 25 100+ 

BP9 2 0.14 0.13 012 
BP9093 0.42 0-40 0 88 
BP9094 0.42 0-40 038 
BP9097 0.42 0.40 098 
11029099 0.42 0.40 0-38 

2 Amp 
6 Amp 

10 Amp 

D.I.L. SOCKETS 

TRIACS 
Case 
TO5 
TO66 
TO48 

100V 00V 400V 
031 051 0 -71 
0-51 0-91 0.77 
0.77 0-92 £112 

Tß014 14 pin type 
Tß016 16 pin type 
Tß024 24 pin type 
BPS 8 8 pin type (low cost) 
BP814 14 pin type (low cost) 
BPS16 16 pin type (low cost) 

1 25 100 + 
031 0.28 0-25 
0 85 0.82 0-30 
089 0.04 0-62 
0-14 0-12 0-10 
0-15 0-13 0-11 
018 0-14 0-12 

Type Quantities 
1 25 100+ 

72702 0-46 0.44 0-42 
72709 0-28 021 0.19 
72709P O-19 048 047 
72710 0.32 0.31 0-28 
72741 0.28 0.27 026 
727410 0-26 0.25 0-24 
72741P 828 0.27 036 
72747 0.79 0.74 0.81 
72748P 0.35 0-33 0.31 

8L201C 0.48 0-42 0-37 

ALL PRICES 
PLEASE ADD VAT 
ITEMS EXCEPT 

GIRO NUMBER 
388-7006 

Postage & Packing 
Add extra for airmail 

LINEAR I.C's 
Type Quantities 

1 25 100+ 
SL701C 0-46 0.42 0-37 
81.7020 0-46 0.42 0-37 
TAA263 0-74 0 85 0-56 
TAA293 0-93 0-88 0-83 
TAA350A 

2171 £1-67 1157 
uA703C 028 0-24 0-22 
uA7090 019 0-18 0-17 
uA711C 0.82 031 028 
1(A712C 0-32 031 028 

Type Quantities 
1 25 100+ 

uA723C 0.45 0-43 0.40 
76003 11-39 £1.34 01.30 
76023 1189 £194 1130 
76660 0-88 0.86 0.83 
L1)3380 0.93 0.90 288 
NE555 0.45 0.43 0.40 
NE556 0.88 0.88 0.83 
TBA800 11.39 01-34 £1.30 
214414 4111 - - 

SILICON RECTIFIERS 

300mA 750mí. 1 Amp 1.5Amp 3Amp 10Amp 30Amp 

PIV (DO 7) (SO 16, Plastic (SO 16) (SO 10) (SO 10) (TO 48) 

b0 0-05 0.08 IN4001 0.05 0.07 0.14 0.19* 0.56* 

100 0.05 0.07 1144002 0.09 0.09 0.16 021* 0.89* 

200 0.06 0.09 1144003 0.07 0.12 020 0.23* 0.93* 

400 0-07 0-14 1144004 0.08 0-14 028 0.85* 1135* 
600 0.08 0-16 1274005. 0-09 0.16 033 0.42* 11.76* 

800 0-11 0.18 1274006 0-10 0.18 035 0.51* 1194* 
1000 0.13 028 1144007 0.11 0.28 0.44 0.60* 12.31* 

1200 - 092 0-28 0.54 0.69* 1288* 
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PO BOX 6 WARE HERTS 
SUPER UNTESTED PAKS 

Pak No. Description 
£p 

120 Glass Sub -min. General purpose Germ. diodes .. .. 
50 Mixed Germanium transistors AF /RF .. 
75 Germanium gold bonded sub -min. like OAS, 0A47 .. 
30 Germanium transistors like OC81, AC128 

U 1 

U 2 

U 3 

U 4 
U 5 

U 6 

U 7 

U 8 
U 9 

010 
Ull 
013 
014 
015 
U16 
O 17 
U38 
1X19 

020 
U21 
023 
U24 
U25 
U26 
O 29 
032 
U33 
034 
U35 
U36 
037 
1738 
039 
U40 
U43 
U44 
045 
1746 

047 
048 

60 200mA sub -min. silicon diodes .. .. 
30 Sil. Planar trans. NPN like BSY95A, 2N706 
16 Sil. rest. TOP -HAT 750mA VLTG. RANGE up to 100 
50 Sil. planar diodes DO -7 glass 250mA like 0A200/202 .. 
20 Mixed voltages, i Watt Zener Diodes .. 
20 BAY50 charge storage diodes DO -7 glass 
20 PNP Sil. planar trans. TO -5 like 2571132, 2N2904 
30 PNP -NPN Oil. transistors OC200 & 20104 

Price 

060 
060 
060 
060 
080 
060 
0.80 
0.60 
0.60 
060 
0-60 
060 

150 Mixed silicon and germanium diodes .. .. 080 
20 NPN Sil. planar trans. TO.S like 2N695, 2N697 .. .. 060 
10 3Amp sil. rectifiers stud type up to 1000 PIV .. 080 
SO Germanium PNP AF transistors TO-5 like ACY 17 -12 060 

8 6 Amp sil. rectifiers BYZ13 type up to 600 PIV .. 060 
20 Silicon NPN transistors like BC 108 .. .. 0.80 
12 15 Amp sil. rectifiers top hat up to 1000 PIV .. 080 
30 AF. Germ. alloy transistors 20300 series & OC71 .. 060 
25 MADT's like MHz series PNP transistors .. 0.60 
20 Germ. 1 Amp rectifiers GJM series up to 300 PIC .. 080 
25 300 MHz NPN silicon transistors 2N708, BSY27 .. 0.60 
30 Fast switching silicon diodes like IN914 Micro -Min 060 
10 1 Amp SCR's TO -5 can. up to 600 PIV CRS1 /25 -600 .. 2120* 
25 Zener diodes 400 mW DO -7 ease 3 -33 volts mixed .. 060 
15 Plastic case 1 Amp ell. rectifiers IN4002 series .. .. 0.60 
30 Silicon PNP alloy trans. TO -5 BCY26 28302/4 .. .. 0.60 
25 Silicon planar transistors PNP TO -18 2N2906 .. 0.60 
20 Silicon planar NPN transistors TO -5 BFY50/51/52 .. 0.60 
30 Silicon alloy transistors 80 -2 PNP 00100, 02322 .. 0.60 
20 Fast switching silicon trans. NPN 400 MHz 2N3011 .. 060 
30 RF. Ger. PNP transistors 2511303/5 TO -5 .. .. 0.60 
10 Dual transistors 6 lead TO -5 2N2060 .. .. .. 0'80 
25 Silicon trans. plastic TO-18 A.F. BC113 /114 .. .. 0.60 
20 Silicon trans. plastic TO -5 BC115 .. .. .. 080 

7 3A SCR. TO66 up to 600 PIV .. £1.20* 
20 Unijunction transistors similar to P1043 .. .. .. 0.80* 
10 TO220AB plastic triacs 50V 6A .. .. .. £1.20* 

9 NPN Sil. power transistors like 2N3055 
U49 12 NPN Sil. plastic power trans. 60W like 2n5294/5298 .. £1.20 
Code No's mentioned above are given as a guide, to the type of device in 
the pak. The devices themselves are normally unmarked. 

EXCLUDE VAT 
AT 25% TO ALL 

*ADD 8% 

NO VAT 
add 20p overseas 

Minimum order 75p 

* 

VOLTAGE 
REGULATORS 

* 
TO.3 Plastic Encapsulation 

uA.7805/I:129 5V 
(Equiv. to MVRSV) £1.25p 

uA.7812/L130 12V 
(Equiv. to MVR12V) £1.250 

A.7815/L131 15V 
(Equiv. to MVR15V) £1250 

uA.7818 18V 
(Equiv. to MVR18V) £1.25p 

THYRISTORS 
PIV O.6A 0.8A 

TO18 TO92 
10 013 045 
20 0-15 018 
30 049 022 
50 022 028 

100 0.25 030 
150 0.81 0.38 
200 0'38 044 

800 

1A 
TO5 

3A 5A 5A 7A 
TO66 TO66 17064 1048 

10A 16A 30A 
T048 T048 TO48 

020 025 038 088 0.48 051 0-54 £1.18 
025 025 048 048 051 057 0.58 £1.48 

0.25 030 050 050 057 082 082 £1.83 
030 039 055 057 082 0.71 077 2179 
039 048 0.89 069 078 0.99 090 - 
058 055 0.81 081 092 £1.22 21-39 24-07 

DIODES 
Type Price Typ Price Type Price Type 
AÁ119 0.08 BY101 012 BYZ16 041 0A85 
AA120 0.08 BY105 018 BYZ17 036 0A90 
AA129 0.08 BY114 012 BYZ18 0 36 0A91 
AAY30 009 BY124 012 BYZ19 0.28 0A95 
AAZ13 0.10 BY126 015 CG62 0A200 
BA100 010 BY127 016 (0A91Eq( 0.06 0A202 
BA116 0'21 BY128 016 CG651 (0A70- 81510 
BA126 0.22 BY130 017 0A79) 9.07 8019 
BA148 015 BY133 021 OAS Short 1N34 
BA154- 012 BY164 0.51 Leads 021 1N34A 
BA155 015 BYX38 /300.43 °A10 014 1N914 
BA156 0.14 BYZ1O 0.36 0A47 007 1N916 
BA173 0.15 BYZ11 031 0A70 0.07 1574148 
111104 015 BYZ12 031 0A79 0.07 10021 
BY100 016 BYZ13 0 28 0A81 007 10951 

Price 
0.09 
007 
0.07 
007 
0 O7 
0.07 
0.06 
0.08 
007 
0.07 
008 
0.06 
0.08 
0.10 
070 

QUALITY TESTED PAKS 
Pak No. Quality Tested Peke 
Q 1 20 Red spot transistors PNP .. . 

@ 2 16 White spot R.F. transistors PNP 
Q 3 4 OC 77 type transistors 
Q 4 6 Matched transistors 0044/45/81/8111 
Q 5 4 OC 75 transistors .. 
Q 6 5 OC 72 transistors 
Q 7 4 AC 128 transistors PNP high gain 
Q 8 4 AC 126 transistors PNP 
Q 9 7 OC 81 type transistors 
Q10 7 OC 71 type transistors 
QIl 2 AC 127/128 Complement 

PNP /NPN . 

Q12 3 AF 116 type transistors 
Q13 3 AF 117 type transistors 
Q14 3 OC 171 H.F. type transistors .. .. 
Q15 7 2N2926 Sil. Epoxy transistors mixed 

colours .. 

Q17 5 NPN 2 'e ST.141. & 3 x ST.140 
Q18 4 MADT'S 2 x MAT 100 & 2 x MAT 120 
Q19 3 MADT'82 x MAT 101 & 1 x MAT 121 
Q20 4 OC 44 Germanium transistors A.F. .. 
Q21 4 AC 127 NPN Germanium transistors 
Q22 20 NKT transistors A.F. R.F. coded .. 
Q23 10 OA 202 Silicon diodes sub-min .. 
Q24 8 OA 81 diodes 
Q25 15 IN 914 Silicon diodes 75PIV 75mA 
Q26 8 OÁ95 Germanium diodes sub -min- 

IN69 
Q27 2 10A 600 PIV Silicon rectifiers 2042511 
Q28 2 Silicon power rectifiers BYZ 13 
Q29 4 Sil. transistors 2 x 257696, 1 x 2N697, 

1 x 2N698 
Q30 7 Silicon switch transistors 2M706 NPN 
Q31 6 Silicon switch transistors 257708 NPN 
Q32 3 PNP Sil. trans. 2 x 2571131, 1 x 2571132 

Q33 3 Silicon NPN transistors 271711 .. 
Q34 7 Sil. NPN trans. 2N2369, 500MHz 

(code P397) 
Q35 3 Silicon PNP TO -5 2 x 2512904 & I x 

Y pairs 

Price 
0.80 
0.80 
0.60 
0.80 
0-60 
0.80 
0.60 
0.60 
0.60 
0.60 

060 
0.60 
0.60 
0.60 

080 
0.80 
0.60 
060 
0.60 
0.60 
060 
0.60 
0.80 
0.80 

080 
0.00* 

0.60 

0.80 
0.60 
0.60 
0.80 
0.60 

MAMMOTH I.C. PAK 

APPROX. 200 PIECES 
'Assorted fall -out integrated circuits, including: Logic, 
74 series, Linear, Audio and D.T.L. Many coded 
devices but some unmarked -you to identify. 

OUR SPECIAL PRICE £1.209 

WORLD SCOOP 
JUMBO SEMICONDUCTOR PAK 

Transistors -Germ. and Silicon. Rectifiera- Diodes -- 
Triacs- Thyristors- I.C.'s and Zeners. ALL NEW 
AND CODED 

APPROX 100 PIECES 
Offering the amateur a fantastic bargain PAK and an 
enormous saving- identification and dato sheet in 
every pak. 

ONLY £1.85p 

UNTESTED LIN PAKS 
Manufacturers -Fall Outs" which include Functional 
and part Functional Units. These are classed as 'out -of 
spec' from the makers' very rigid specifications, but are 
ideal for learning about LC.'s and experimental work. 

Pak No. Contenta Pries 
ULIC709==10 x 799 080 
ULIC710= 7 x 710 0'80 
ULIC741= 7 x 741 060 
ULIC747= 5 is 747 080 
ULIC748= 7 x 748 080 

C280 CAPACITOR PAK 
0.60 Containing 75 of the 0280 range of capacitors assorted 

in values ranging from '01uF to 2.2uF. Complete with 
man identification chart. 

FANTASTIC VALUE 
ONLY £1.209. 

Q36 7 2N3646 TO -18 plastic 300 MHz NPN 080 
Q37 3 2N3053 NPN Silicon transistors 060 
Q38 5 PNP transistors 3 x 2N3703, 2 x 2573702 060 
Q39 5 NPN transistors 3 x 2573704, 2 x 2573705 0.60 
Q40 5 NPN transistors 3x 2573707, 2 x 2N3708 0.60 
Q41 3 Plastic NPN TO18 2N3904 .. , 080 
Q43 5 BC 107 NPN transistors 0.60 
Q44 5 NPN transistors 3 x BC 108, 2 x BC 109 0.60 
Q45 3 BC 113 NPN TO -18 transistors .. 0.60 
Q46 3 BC 115 NPN TO -5 transistors 080 
Q47 4 NPN high gain transistors 2 x BC 157, 

2x BC 168 .. .. .. .. 0'60 
Q48 3 BCY 70 PNP transistors TO-18 .. 0.60 
Q49 3 NPN transistors 2 0 BEY 51, 1 x BFY 

52 .. .. .. .. 0.60 
Q50 7 BOY 28 NPN switch transistors TO -18 060 
Q51 7 BSY 95A NPN transistors 300MHz .. 0.60 
Q52 8 BY 100 type silicon rectifiers .. .. £1.20 
1153 25 Sil. & Germ. trans. mixed all marked 

Q54 6 TIL 209 Red LED .. .. .. 61.20* 

A UNTESTEDT.T.L. PAKS 
Manufacturers "Fall Outs" which include Functions 
and part Functional Units. These are classed as 'out -of 
spec' from the makers' very rigid specifications, but ar 
ideal for learning about I.C.'s and experimental work 

PakNo. Contenta 
TJIC00 =12 x 7400 
UIC01= 12 x 7401 
UICO2=12 x 7402 
UIC03=12 x 7403 
U IC04=12 x 7404 
TTIC05 =12 x 7405 
UIC06= 8x'.406 
UIC07= 8x7407 
17IC10=12 x 7410 
17IC13= 8 x 7413 
UIC20=12 x 7420 
TJIC30=12 x 7430 
U IC40=12 x 7440 
11IC41= 5 x 7441 
17IC42= 5 x 7442 
UIC43= 5 x 7443 
UIC44 x 5 x 7444 
TJIC45 = 5 x 7445 
UIC46= 5 x 7446 
O IC47= 5 x 7447 
17IC48= 5 x 7448 
UIC50=12 x 7450 
01051 =12 x 7451 
0IC53=12 x 7453 
U IC54=12 x 7454 
UIC60=12 x 7460 
UIC70= 8 x 7470 

Price 
060 
060 
0.80 
0.60 
060 
080 
0'80 
080 
080 
0.80 
080 
060 
080 
080 
060 
0.60 
060 
0.80 
060 
0.60 
080 
080 
0.80 
0.60 
080 
080 
089 

Pak No. Contente Price 
17I072 = 8 x 7472 060 
U1C73= 8 x 7473 0.6 
UIC74= 8 x 7474 060 
UIC75 = 8 x 7475 060 
11IC76= 8 x 7476 060 
U IC80 = 5 x 7480 0.80 
U IC81= 5 x 7481 080 
U1C82= 5x 7482 080 
0IC83= 5 x 7483 060 
UIC86= 5 x 7486 080 
UIC90= 5x7490 080 
UIC91= 5 x 7491 080 
UIC92= 5x7492 080 
UIC93= 5 x 7493 080 
UIC94= 5 x 7494 080 
UIC95= 5 x 7495 080 
LiIC96= 5 x 7496 0.60 
UIC100 =5 x 74100 080 
IIIC121=5 x 74121 080 
U IC141=5 x 74141 080 
IIIC151=5 x 74151 080 
UIC154=5 x 74154 080 
UIC193=5x74193 080 
1711X199=5x74199 0 80 
U IC X125 Assor- 

ted 74's £1.50 

SIL. G.P. DIODES 
300 mW 40 PIV (min). SUB -MIN FULLY TESTED 

Ideal for Organ builders 
30 for 50p, 100 for 21.50, 500 for £5, 1000 for £9. 

G.P. SWITCHING TRANS 
TO18 SIM. TO 216706/8 BSY27 /28/95A 
All usuable devices. No open and shorts. ALSO 
AVAILABLE IN PNP similar to 2512906, BCY 70 
20 for 50p, 50 for £1, 100 for 21.80, 500 for £8, 1000 tor 
£14. 
When ordering please slate NPN or PNP 

G.P. 100 

30 WATT GERMANIUM T03 METAL CASE 
Vobo 80V, Vice 50V, IC 10A, Hie 50.1 0 replaces the 
majority of Germanium power Transis ors in the OC, 
AD NKT rang . 

1 -24 25 -99 100+ 
440 41p 379 

G. P. 300 

115 WATT SILICON TO3 METAL CASE 

Vcbo 100V, V eo 60V, IC 15A, Hfe, 0.100 suitable 
replacement fo 2573055, BDY11 or BDY20 

1 -24 25 -99 100+ 
50p 48p 480 

INDICATORS 
3015F Minitron 7 Segment Indicator £1.11pá4 
MAN 3M L.E.D. 7 SEGMENT DISPLAY 

0.127" High Characters 21.78p2 

ZEN ER DIODES 
FULL RANGE IN STOCK 
VOLTAGE RANGE 2-38V 

400 mw 1.5 w 10 w* 
Sp 17p SOp 
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CAUSE FOR ALARM I 

T a recent press conference New Scientist magazine 
demonstrated just how easy it is to bug an MP's 
private conversation within the House of Commons. 

A simple bugging device (miniature radio transmitter) was 
planted in the MP's office, without his knowledge, by a 
member of the staff of New Scientist. His conversation was 
not only bugged but recorded in another office within the 
House of Commons and outside the House, on Westminster 
Bridge! 

It appears that the sole purpose of the New Scientist 
exercise* was to publicly demonstrate just how easy it is 
to bug any building or person, and that even strict security 
is not a defence against bugging. The alarming extent to 
which the magazine was proven right was confirmed by 
photographs and tape recordings of the House of Commons 
bugging operation. 

It will surely come as a surprise to many of our readers 
that the only offence that appears to have been committed 
was contravention of the Wireless Telegraphy Acts - 
operating a radio transmitter without a licence! There is no 
doubt whatsoever that the Radio Regulatory Department of 
the Home Office would certainly not have issued a licence 
for the operation of this device, which operated within the 
88 -108 MHz FM broadcast band. 

Anti -bugging equipment is used in the House of 
Commons for the detection of bugging devices, but with 
its vast number of rooms and also the large daily influx of 
thousands of people, it would therefore be quite easy for 
an individual or organisation to plant one or more bugging 
devices, which could go undetected indefinitely. The 
bugging /electronic surveillance industry both in this 
country and abroad produces some highly sophisticated 
devices, many operating on frequencies and principles 
which make their detection by current anti -bugging equip- 
ment virtually impossible. There certainly appears to be a 

recent proliferation by companies in the UK, of electronic 
surveillance devices. 

Advertisements offering micro or miniature VHF trans- 
mitters to all and sundry appear regularly in newspapers 
and periodicals. Anyone can purchase these devices by 
post and there is no doubt whatsoever that they are certainly 
in widespread use as bugging or surveillance devices not 
only in the UK but also in other countries. No boardroom, 
office, laboratory, workshop, vehicle or person for that 
matter, is free from the threat of electronic bugging. 

The next time you go out for your "evening pint at the 
local," beware of what you say. Someone up to several 
hundred yards away may be "tuned -in" to you! 

Think about it. 

* "How we bugged the Commons" -New Scientist 10th July 1975 

LIONEL E. HOWES -Editor 
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CMOS book 
MOTOROLA have just pub- 

lished a comprehensive 
48 -page new CMOS bro- 

chure which is available free of 
charge to all electronics engineers. 
The brochure lists the entire 
Motorola CMOS family and is 
complete with a full set of logic 
diagrams and family technical 
data. Advanced information is 
given on nearly 40 new CMOS 
devices that will be introduced 
by Motorola during 1975, includ- 
ing some functions that have 
never been available before in 
integrated circuit form. 

Of particular value is the sec- 
tion devoted to equivalents of 
Motorola CMOS devices. This in- 
cludes an `other manufacturers' to 
Motorola interchangeability guide, 
a complex function (MC14500 
family) equivalents chart listing 
devices from ten different manu- 
facturers, and a list of TTL /CMOS 
functional equivalents. 

The brochure also includes a 
CMOS interface guide, design 
hints and a bibliography of 
applications notes and technical 
articles. Motorola Ltd., Semicon- 
ductor Products Division, York 
House, Empire Way, Wembley, 
Middlesex. 

Low -cost solar cells 
BELL Telephone Laboratories 

have announced two new 
electronic devices which 

may provide a cheap means of 
providing electrical power from 
the sun's energy. 

Should it be possible for the 
new devices to be manufactured 
using thin -film techniques like 
those employed for making inte- 
grated circuits they should be 
much cheaper to manufacture 
than silicon solar cells. 

The new devices are an off- 
shoot of studies involving the 
finding of new photodetectors for 
converting light into electrical 
signals. One of them has an effi- 
ciency of 12.5% in converting 
sunlight into electricity. This 
compares with the efficiency of 
the silicon solar cells used in 
space vehicles and satellites. 
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Osinor coils 
OSMOR Limited tell us that 

they still receive numerous 
requests from constructors 

all over the world for coils. The 
Company ceased production of 
RF coils some 7 years ago to con- 
centrate on their main products, 
reed relays. 

Error 
Due to an error, the ,Linear I.C. 
section of the Chromasonic Elec- 
tronics advert in the July 1975 
issue of Practical Wireless, was 
incorrectly priced. The magazine 
apologizes for any inconvenience 
caused to readers. 

Sir Edward Fennessy 

THE 

Council is pleased to 
announce that Sir Edward 
Fennessy has accepted an 

invitation to become a Vice Presi- 
dent of the Society of Electrical 
and Radio Technicians. 

Sir Edward's career in elec- 
tronics goes back to 1934 when 
he joined Standard Telephones 
& Cables Limited development 
laboratories after graduating from 
London University. In 1938 he 
moved to ` the Air Ministry re- 
search establishment at Bawdsey 
where he joined the team work- 
ing on the development of radar. 
In 1940 he entered the. Royal Air 
Force where he was immediately 
involved in the planning and con- 
struction of radar defences. When 
he left the RAF in 1945, he was 
a group captain and chief en- 
gineer of No. 60 Group. He joined 
the Board of Decca Navigator 
Company and between 1946 and 
1949 established the system as 
an international marine aid to 
navigation. His next appointment 
was Managing Director of Decca 
Radar, a position which he held 
for fifteen years. He became 
Managing Director of Plessey 
Company Electronics Group, in 
1965. 

He joined the Post Office as 
Managing Director Telecommuni- 
cations and a member of the 
Board in 1969. In 1973 he was 
appointed additionally as Board 
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Design guide 
A36 -PAGE GUIDE to the 
range of digital products 
available has been pro- 

duced by Semicomps Ltd., and is 
obtainable free of charge. The 
guide covers not only the main 
general purpose logic families 
but also the large area of MOS 
memories, shift registers and 
special purpose LSI circuits. Pro- 
ducts from leading manufacturers 
such as Motorola, R.C.A., Sig - 
netics, G.I.M., Mostek and Fer- 
ranti are included to make this 
one of the most comprehensive 
aids available for the digital 
designer. Semicomps Ltd., Sc 
Northfield Industrial Estate, 
Beres ford Avenue, Wembley, 
Middlesex HAG ISD. 

Richard Arbib 
RICHARD ARBIB, who has 

died aged 65, was Chair- 
man of Kelsey Industries 

Ltd. He was also Chairman of 
Multicore Solders Limited since 
that Company started in 1939. He 
built Multicore up into the largest 
manufacturer of flux -cored solder 
wires in the world and the Com- 
pany was one of the first winners 
of the Queen's Award to Indus- 
try for outstanding export 
achievement in 1966. 

In recent years he made a con- 
siderable contribution in estab- 
lishing BIB Hi -Fi Accessories 
Limited, the manufacturers of 
Europe's largest range of hi -fi 
accessories for audio equipment, 
and many products within the 
range were his own invention. 

Mr. Arbib served on the Radio 
Industry's Council and the Coun- 
cil of the Radio and Electronic 
Component Manufacturers Fed- 
eration for over 30 years and was 
been closely associated with the 
electronics industry during his 
whole career. " 

Books received 
World Radio /TV Handbook 
A complete directory of inter- 
national radio and television. 
Contains details of every short- 
wave station around the world, 
frequencies used by each country, 
foreign broadcasts, long and 
medium wave stations together 
with domestic programming. 
Price £3.50 (soft cover) 

£5.00 (hard cover) 
Billboard Limited, 7 Carnaby 
Street, London, WIV IPG. Tele- 
phone: 01 -437 8090. 

Ernie and 'Irene' 
THAT machine which selects 

Premium Bond numbers 
up at Lytham St. Armes, 

namely ERNIE (Electronic Ran- 
dom Number Indicator Equip- 
ment) now has a sister. 

Plessey Telecommunications is 
producing for the Central Bank 
of the Philippines a sister instal- 
lation which has been christened 
IRENE. (Indicating Random Elec- 
tronic Numbering Equipment). 

IRENE is a complex of elec- 
tronic units controlled by a com- 
puter. Winning numbers are gen- 
erated at random and stored in 
the computer memory for check- 
ing and subsequent transfer to 
magnetic tape machines. 

member for data processing and 
was reappointed Managing Direc- 
tor Telecommunications for a 
further three years. 

He received a knighthood in the 
New Year's Honours List and be- 
came Deputy Chairman of the 
Post Office in March of this year. 

RAE Course 
THE City of Bath Technical 

College, Avon St. Bath, will 
be offering a course of in- 

struction to prepare for the May 
1976 City & Guilds Radio Ama- 
teurs Exam. 

The tutor is P. A. Bubb 
G3UWJ. 

Further details and enrolment 
at the College 11th and 12th 
September. 

A RADIO Amateur Course will 
be held at the North East 
Essex Technical College, 

Sheepen Road, Colchester, Essex, 
For further information please 
contact D. Mason, Electrical 
Engineering Department, at the 
College, Sheepen Road, Colches- 
ter, Essex, CO3 3LL or telephone 
Colchester 70271 ext. 66. 
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000 
for TELE-TENNIS 

THE P.W. Tele Tennis game is an excellent start- 
ing point for anyone wishing to experiment 
with TV games. Most games require some form 

of scoring and this article describes a method similar 
to the commercial version seen in arcades where the 
score is displayed on the screen itself. 

MODIFICATIONS TO CIRCUITRY 
As originally described there are no signals inside 

the game which indicate which player has won or 
lost. These signals are provided by new serve /lose 
logic on Board G which replaces the serve /lose logic 
on Board D of the original game. (To avoid confusion 
with existing boards and components, all items in 
the modifications are numbered sequentially from 
the existing game.) 

The logic of Board G is shown on Fig. 1. 
This is very similar to the original logic on Board 

D except that a "lose" signal is generated and stored 
separately for left and right players. The score 
counter counts on a negative -going (1 to 0) edge. 

Suppose the left hand player misses the ball. A 
coincidence between "ball" and "left base" will be 
detected by IC34a and its output will go to O. This 
will set the bistable formed by IC33a and IC33b, the 
output of IC33b going to O. This blanks the ball, and 
at the same time the i to 0 edge is used to step the 
counter. This output is therefore labelled "count 
right ". (As the left hand player lost, the right hand 
player's score is incremented.) 

The ball, meanwhile, is still bouncing around the 
court even though it is blanked, so detection of a 
miss must be prevented on the right hand side. The 
"count right" output, which is still at 0 is taken to 
IC34c to inhibit the detection of the coincidence of 
the ball and right base. The blanked ball can now 
bounce round the court indefinitely without further 
effect on the count outputs. 

The sequence of events if the right player misses 
the ball is similar. The bistable formed by IC33c and 
IC33d is set, the ball is blanked and IC34a inhibited 
by "count left ". 

The serve logic is also similar to that on Board D. 
The two serve buttons are gated with (right base 
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+ right bat) and (left base + left bat) signals and 
the resulting 0 output from IC32b or IC32a used to 
reset both of the "lose" bistables. The ball is 
unblanked and the game starts. The normally closed 
contacts on each serve button inliibit the "miss" 
that could be generated at the moment the ball is 
served. 

GAME IN PROGRESS 
The on- screen display circuit requires a signal 

indicating that a game is in progress to turn off the 
display during a game. This is provided by IC35a 
which gives a 0 out when both "count right" and 
"count left" are at 1. This will occur when both 
"lose" states are reset, i.e., a game is being played. 

The modifications required on Board D are quite 
straightforward. First, ICs 28 and 29 are removed. 
If sockets have been used on. Board D these I'Cs can 
be reclaimed for use elsewhere. 

Next the two signals "left bat OR left base" and 
"right bat on right base" are brought out. This is 
best done by connecting to the wire links on Board D 
as shown in Fig. 7. 

The serve button connections are transferred or 
linked to Board G. Note that the two normally closed 
contacts are now used independently. 

Finally on Board D, the "ball" and "blanked ball" 
pins are linked to the same pins on Board G. 

The other signals required by Board G are "left 
base" and "right base ". These are already provided 
on Board B. 

These interconnections are summarised on Fig. 2. 
When Board G is connected to Board D the game 

can be played as before; it is not necessary to com- 
plete the display circuits at the same. time. 

SERVE INDICATOR 
Board G also contains logic to indicate which 

player is to serve. T'ele Tennis is usually played to 
a rough adaptation of table, tennis, i.e., first to 21 
wins. 

In table tennis, the players change serves after 
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Fig. 1: Logic diagram of Board G which contains the new Serve /Lose logic. The (L) after some of the signals indicates negative logic (logic 1 = OV). 
Fig. 2: below, Summary of connections to Board G from the original Tele Tennis Boards B and modified Board D (see Fig. 7). 
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counter changes state indicating that the service 
passes to the other player. After another five serves 
the 4-2 counter changes back. The serve indicators 
are displayed on the screen itself. 

The serve counter is reset by the button used to 
reset the score counters. 

If it is required to add the serve indicators only _ 
without the scoring, a suitable signal exists within ; Board D. The output of IC27d goes freni 1 to 0 on 
each serve, and this signal can be used to step the 
7490. 

The format of the on- screen display is shown in 
Fig. 3. As can be seen, the numbers are formed 
from seven segments identical to a conventional 
seven -segment display. 

As in the original game, generation of the ball, 
bats and base lines is a question of timing to give 
a bright -up on the screen at the correct time. 

The timing of the character generation is shown 
on Fig. 4. Delay Ql is fired by the line: sync pulse, 
and Delay Q4 by the field sync pulse. These deter- 
mine horizontal and vertical position of the charac- 
ters respectively. 

Delay Ql starts an oscillator consisting of two 
delays Q2 and Q3. These determine the width and 
separation of the characters respectively. 

Delay Q4 fires Delay Q5 which on completion of 
its delay fires Delay Q6. These determine the height 

Right 
count 
Left count 
Game in 
progress 

Player A 
serve 

Player B 
serve 
Reset 

I I 

OV 5V 
FK081 

To 
counter 
circuit 

five serves. A counter is included on Board G to 
count serves and indicate which player is to serve 
next. 

The counter used is IC36, a 7490 decade counter 
which conveniently consists of a =5 counter and 
an independent +2 counter. 

The +5 counter counts the serves from the "game 
in progress" signal and after five serves the =2 
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Left player Left players Right players 
to serve score score 

Left 
bat 

Right player * components list 
to serve 

Space 

Base 

Right 
bat 

IF K0771 

Fig. 3: Format of the scoring display on the TV screen. Only one of 
the serve indicators will appear at a time and the whole display is 

blanked during the course of a game. 

of the top and bottom halves of the character respec- 
tively. 

At the end of delays Q2 to Q6 a narrow strobe 
pulse is generated. These strobe pulses are labelled 
SP2 to SP6 and determine the width of the lines 
in the character. 

It can be seen that 
Segment a occurs at (SP2 on Q2) AND SP4 
Segment b occurs at (SP5 on Q5) AND SP2 
Segment c occurs at (SP6 on Q6) AND SP2 
Segment d occurs at (SP2 OR Q2) AND SP6 
Segment e occurs at (SP6 on Q6) AND SP3 
Segment f occurs at (SP5 OR Q5) AND SP3 
Segment g occurs at (SP2 on Q2) AND SP5 

In practice, segments b and f do not occur alone, 
and these can be simplified to (Q5 AND SP2) for 
segment b and (Q5 AND SP3) for segment f. 

The circuit diagram for the timing is shown in 
Fig. 6. This is quite straightforward and needs little 
examination. Note that the line sync pulse clears 
Q2 and Q3, stopping the oscillator. This allows Ql 
to start the oscillator again via IC55a at the same 
point in each line. 

GATING 
Having obtained the timing waveforms we must 

now gate the characters with them. 
The order in which the characters are displayed is : 

1. L.H. player to serve. 
2. L.H. player most significant digit. 
3. L.H. player least significant digit. 
4. Space. 
5. R.H. player most significant digit. 
6. R.H. player least significant digit. 
7. R.H. player to serve. 

These signals are gated in turn to the character 
generation by a counter triggered by the oscillator 
Q2 and Q3. The circuit of the score counting, gating 
and character generation is shown in Fig. 5. 

SCORE COUNTERS 
The score is counted on the four decade counters 

IC37 to IC40 giving a two decade count for each 
player. 

The outputs from each decade counter are gated 
in turn along with the serve indicators and the 
middle space to the seven segment decoder (IC46) 

BOARD G SERVE/LOSE LOGIC 

Integrated Circuits 
IC32 SN7410N 
1C33 SN7400N 
1C34 SN7410N 
1C35 SN7400N 
1C36 SN7490N 

BOARD H "CHARACTER GENERATION 
Resistors Switch 

R69 1k0 S5 Single pole biased 
R7o 1kí2 changeover 
R71 1000 
R72 10052 
R73 1kí2 

Integrated Circuits 
IC37-1C40 SN7490N (4 off): 
IC41-1C44 SN75151N (4 off)` 
1C45 SN7493N 
1C46 SN7448N (not 7447) 
1C47 -1C49 SN7412N (3 off) 
1050 SN7404N 
1051 SN7400N .. 

BOARD J TIMING 
Resistors 

1 1 

R74-R84 1k12 (11 of{) 
R85 2 2kS2 

` R86 1k(2 
R87 2 2k12 
R88 -0 1 kS2 

R89 2 2k12 
1/R15-V1117 10k0 (3 off) 
VR18-VR20 100k0 (3 off) 

skeleton 
presets 

dpacitors 
C41 2200pF C47 470pF 
C42 1000pF C48 470pF, 

. C43 1000pF C49 0-33/IF 
C44 0,22t,/F C50 0.331íF 
C45 0.1,uF; C51 033ctF - 

C46 0,1,aF ; 

Diodes 
D29-039 1N914 (11 oft) 

Integrated Circuits 
IC52-1054 SN74123N IC55-1057 'SN740 S 

a 

f b 
g 

d 

e 

Line 
sync 

1 Q1 Q2 Q3 Q2 Q3 etc 

FK078 

SP3 

Field sync- 

Q4 

=SP4 

Q5 

3SP5 

Q6 

=SP6 V 

SP2 

Fig. 4: An enlarged section of the score display which shows the 
timing of the various segments which go to make up the characters. 
The smaller character at top left shows the segment designation 

referred to in the text. 
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Fig. 5: Logic diagram of Board H, the character generation board. S5 is a new component which can be mounted on the front panel. 
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Fig. 6: Logic diagram of Board J which contains the timing logic. 
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by the four multiplexer circuits IC41 to IC44. The 
operation of the multiplexer circuits as as follows. 

Each IC has eight data inputs, labelled DO to D7, 
three gate inputs labelled A, B and C, and two out- 
puts labelled W and Y. The IC simply takes the 
binary address on A, B and C and gates the data on 
the corresponding input in true and complement 
forms to the outputs Y and W respectively. 

Thus, for example, if A, B, and C are at 110 (binary 
3, A being the least significant digit) the data an D3 
will appear on output Y and its complement on out- 
put W. 

If ABC are fed from a binary counter, each, of 
the inputs in turn will be selected as the counter 
counts from 000 to 111. 

In this application, four multiplexers are used to 
gate the four binary coded outputs from each decade 
counter to the seven segment decode matrix IC46. 
The sequencing is done by the four bit binary counter 
IC45. Only the first three digits are used for the 
selection, the fourth being used for display blanking 
as described later. 

The counter is stepped at the end of Delay Q3, 
and is reset to zero at the start of each line by Delay 
Ql. 

There are therefore seven segments for each 
character appearing in turn at the outputs of IC46. 

51a Ball vertical 
Bellboy control out 
(Front panel) (Board A) 

51b 
Ballboy 

All that is necessary now is to gate these with the 
timing pulses as described earlier. 

The outputs from IC46 are positive going (unlike 
the conventional seven segment decoder) and can 
be gated by NAND gates. The gating is done by the 
open collector NAIDS IC47, IC48 and IC49. The gating 
signals (Q2 on SP2) and (Q6 on SP6) required for 
segments a, c, d, e, and g are generated by IC49b 
and c. The picture will bright up if any of the seven 
outputs from the NAND goes to a 0. These are Wired - 
ORed together and the resulting signal inverted by 
IC50c to be fed to Board E for mixing with the other 
video signals. 

CHARACTER SIZE 
If the characters on the screen are made fairly 

small it is possible for the binary counter IC45 to 
reach full count and start again, giving a second 
score at the right hand side of the screen. To pre- 
vent this, after eight counts the bistable constructed 
of IC5la and b is set. This is used to inhibit the 
seven segment decoder via its blanking input. This 
bistable is reset at the start of each line by Ql. 

Unfortunately the characters have to be displayed 
quite large in order to avoid the inherent flicker 
of horizontal lines on a random interlace system. 

Transfer to Board G 

Ball horizontal 53b , S2b Blanked ball out 
control out Right serve i Left serve (Board E) 
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Fig. 7: Modifications to be made to the Board D in the original Tele Tennis unit. 
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This means that if the characters were left on dur- 
ing a game the screen would be rather cluttered. The 
"game in progress" signal on Board G is therefore 
used to blank the displays during the game. 

Invalid codes are used to generate the serve indi- 
cators and the space between the two scores. 

Decimal 10 (1010) generates the "left hand player 
to serve" signal in position DO; decimal 11 (1011) 
generates the "right hand player to serve ", signal in 
position D6; decimal 15 (1111) generates a space in 
position D3 and in position DO and D6 when the 
serve indicators are not lit. 

The score counter is reset by the reset button. 
This also initialises the serve counter. 

Because all the gates on Board J are utilised, the 
inversion of the line sync pulse required to fire Delay 
Ql and clear Delays Q2 and Q3 on Board J is done 
by inverter IC50d on Board H. 

SETTING UP 
The interconnections between Boards H and J 

are straightforward and self -explanatory, as are the 
connections from Boards G and A to H and J. 

The bright -up signal from Board H has to be oned 
with the other signals coming to Board E. This is 
done by adding an additional diode to D17 -D23. 

The additional diode (D39) is mounted on Board H, 
and is connected to the common junction of D17- 
D23. This is best done by removing R61, putting 
through pins in its two mounting holes and recon- 
necting R61 to the through pins. The lead from 
Board H can then be soldered neatly to the through 
pin at the junction of R61 and the diodes. 

Setting up the displays is done as follows: 
(1) Set trim pots VR15 -20 to mid positions. 
(2) Turn on the game. Press the reset wore button. 
(3) Somewhere on the screen there should be a 

"player A to serve" and two zero symbols 
although they will probably be distorted and 
may even run off the sides of the screen. 

(4) Adjust VR15 (horizontal) and VR18 (vertical) 
to bring the display roughly to the middle. 

(5) Adjust VR16 and VR17 to give the required 
character width and gap respectively. 

(6) Serve the ball until one character shows the 
symbol for 2. Adjust VR19 and VR20 to give 
the required heights for the top and bottom 
halves. 

(7) Adjust VR15 and VR18 again to position the 
display as required. 

(8) Try playing the game. The display should go 
off during a game and come on when a player 
loses. After five serves the serve indicator 
should change sides. 

The sizes of the lines that make up the characters 
are determined by C47 and C48 for the two vertical 
lines and C49, C50 and C51 for the three horizontal 
lines. The sizes of the lines can be increased or 
decreased by increasing or decreasing the size of 
the corresponding capacitor. 

POWER SUPPLIES 
The Tele Tennis game obtains its 5V supply from 

a 7805 regulator. This is rated at 600mA, and is not 
capable of driving both the game and the scoring. 
It is therefore necessary to improve this supply, add 
Practical Wireless, September 1975 

another separate supply for the scoring or add a 
completely separate supply to drive both the game 
and the scoring. 

Having two separate supplies for the game and 
the scoring logic is not good practice. Because logic 
signals pass between them there is a danger that 
some integrated circuits could be damaged if the 
two supplies differed by more than about 0.5V. The 
7805 regulator has a tolerance of 0.25V so there 
could be 0.5V difference between two regulators. 
This difference could be increased during turn -off 
and turn -on as the supplies ramp up and down. It is 
not recommended that two supplies are used. 

RS have recently introduced an uprated version 
of their MVR5V regulator. This is the RS309K which 
is rated at 1.2A. This is capable of supplying the 
needs of both the game and the scoring. 

Fortunately this is pin compatible with the 7805 
regulator although the heatsink originally fitted is 
not adequate. The recommended heatsink needs a 
thermal resistance of about 4 °C /W. The regulator 
should therefore be mounted on to a suitable heat - 
sink on the cabinet, and leads extended to it from 
Board F. 

The transformer now needs to supply 12 -15V at 
1A. If a 0.5A transformer was fitted this will 
need changing. 

The rectifier diodes D25 -D28 are rated at lA and 
are theoretically capable of handling the current 
needed. The author has had nasty experiences with 
rectifier diodes and likes to see them loaded at no 
more than half their rated current. Pessimists like 
myself should change them for 3A diodes such as 
1N5401. 

If it is intended to add any more modifications to 
the Tele Tennis, adding a substantial five volt supply 
to power the game should be considered now. This 
could be done either by using a higher power regu- 
lator such as the RS HPV regulator which will supply 
2A or even purchasing a commercial fixed voltage 
power supply. 

People who wish to design their own power sup- 
plies should be careful. You have probably spent a 
significant amount of money on TTL integrated cir- 
cuits and commercial supplies have over- voltage pro- 
tection and other features to look after your invest- 
ment. Failures of logic power supplies can be very 
expensive. 

It is recommended that at least one 0.1µF capacitor 
be used for decoupling every three integrated circuits. 

Puy 

e 
AVAILABLE NOW! 
REPRINT OF PWrs 

TELE- TENNIS SERIES 
July- November 74 

Send 75p -i- 7p (post & packing) to: Chief Cashier 
(PW Tele- Tennis), IPC Magazines, Tower House, 
Southampton St., London, WC2E 9QX. 
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Miniature 
2m EQUIPMENT 

part 1: converter 
W. H. Bond F. R.C.S. G3XGP 

THIS 2m CONVERTER IS INTENDED TO BE 
USED WITH AN EXISTING HF BANDS 
RECEIVER. LATER WE SHALL DESCRIBE AN 
RF AMPLIFIER TO GO WITH IT, FOLLOWED 
BY A LOW POWER FM TRANSMITTER. ALL 
THREE UNITS ARE HOUSED IN SIMILAR 
SMALL DIECAST ALUMINIUM BOXES TO 
MAKE UP A COMPLETE STATION FOR THE 
2m BAND. 

THIS 
miniature converter is designed ta comple- 

ment the small transmitter to be described in 
PCV, and has an output of 28- 30MHz. This 

IF is chosen because of the peace and quiet on that 
band, requiring no input filter, and although the 
gain of most receivers falls at this frequency, the 
lack of breakthrough ensures a quiet band and a 
good S/N ratio. Construction is considerably eased 

Off Sta 
On Ta° 
4L 

0 +9 -12V 

-, 

L 

Q 

C7 
1nF 

R5 
390k 40673 

Tr2 
1 

9 

9 

CONVERTER 

s 

BF256 

91 

40673 

C8, --"" 

47pF 

R6 
100k 

R7 7primary 
270 2 second- 

ary 

C9 C10 
1nF ^7pF 

9 

Tr3 
BF256 

R9 
100 

d 

X1 - 
5 

C11 
1n 

R8 
1k 

C14 
2.2pF 

1V 
L6° 

C13 lnFi 
s o 

C12F8.2pF 

OSCILLATOR 

.OV 

1 W0481 

Fig. 1: The complete circuit diagram of the converter. The oscillator circuit uses a crystal on 116MHz for easy calibration, while the output from 

the converter is via a wideband toroidal transformer. 

372 Practical Wireless, September 1975 

www.americanradiohistory.com

www.americanradiohistory.com


by the use of commercial coils of high Q and ex- 
cellent stability; gate- protected MOSFETS simplify 
construction and the risk of damage in use is largely 
eliminated. 

The crystal oscillator is unconventional and is the 
only part of the circuitry requiring any care in 
setting up. Results are comparable with other con- 
verters, the S/N ratio is good and it can be optimised 
by the adjustment of two resistors. 

THE CIRCUIT 
The circuit Fig. 1, follows modern popular practice, 

Trl being a gate -protected MOSFET which has 
internal zener diodes to protect against static from 
handling and from any excessive RF applied during 
ase. The double channels isolate input and output 
circuits to give excellent separation so that 
neutralization is not required. These circuits are 
tuned by Ll and L2 respectively. To avoid the need 
for a tap on the input coil Ll, Cl and. C2 provide 
a match for a 50 to 7512 aerial. Further tuning is 

Fig. 2: Full size drawing of the printed circuit board viewed from the 
underside. Owing to its small size, considerable care should be taken 
in the drawing and etching of this board, 

achieved by the slug in Li. LI also provides a DC 
return for gate 1 of Trl, forward bias for the second 
gate being provided by R1 and R2, decoupled by 
C3. 

The channel current of Trl is controlled by R3 
with C4 as bypass, and since the channel current 
varies the S/N ratio, R3 may be varied to suit the 
characteristics of the particular MOSFET employed. 
The drain load of Trl is L2 and C6, the whole of 
the RF input stage being decoupled by R4 and C5. 
L2 is inductively coupled to L3 and C8, while L3 
provides a DC return for gate 1 of Tr2. Gate 2 of 
Tr2 is forward biassed by R5 and R6 and receives 
the oscillator injection voltage via C14 at 116MHz. 
This gives the required mixer product of 28 -30MHz 
frorm the drain load of L4, broadly tuned to these 
frequencies by C10. The channel current of Tr2 
is controlled by R7, bypassed by C9 and some control 
of mixer noise is available by variation in the value 
of R7. C7 serves to decouple the whole circuit. 

OSCILLATOR 
The oscillator circuit is unusual, in as much as 

the high frequency crystal employed requires an 
inductance to tune out the capacity of the crystal 
and its mounting. This same inductance, connected 
in parallel with the coil, is employed in a Hartley 
circuit to supply the necessary feedback to maintain 
oscillation. The crystal is connected between earth 
Practical Wireless, September 1975 

* components list 

Resistors 
F{S` 390k0 
R2 100k0 
R3 27052 
R4 10012 
R5 390kSì 

Capacitors 
Cl - 6,8pF 
C2 15pF 
C3 1nF 
C4 1 rtF 
Cä 1nF 
C6 4.7pF 
CT 1nF 

Semiconductors 
Tri 40673 
Tr2 40673 

R6 100ki) 
R7 27012 
R8 1 kSl 
R9 10052 

All resistors 10°/, tW 

C8 4.7pF 
C9 1nF 
C10 4.7pF 
C11 1nF 
C12 8.2pF 
C13 1nF 
C14 2.2pF 

Tr33 BF256 

Miscellaneous 
L1. L2, L3 and L6, MC6S Toko coils, type 503HS 
04BY5A (41 turns). L5, S18 Toko coil 4.1 turns tapped 
at 21 turns. L4, Toroid . core type CR0718A. -Coils 
and core available from Ambit International, 
37 High St., Brentwood, Essex, CM14 4RH. Eddy- 
stone diecast box 115 x 64 x 32mm (4t x 2t, x 1tin.) 
type 7134P. 2 Coax sockets. Stand -off bushes. 
DPDT switch. 116MHz crystal, type HC18 ¡U, 
available from PM Electronic Services, 7A Arrowe 
Park Road, Upton, Wirral, Merseyside L49 OUB. 
Fibre glass PCB, 41 x 34mm (1t x l *in.) 

and gate of Tr3, which is in parallel with L5 tapped 
to provide feedback from the emitter. R8 limits 
current flow through the oscillator, by- passed by 
oil with neutralization of the crystal capacity 
obtained by careful adjustment of L5. The output 
from the oscillator is taken from the drain, the load 
being L6 tuned by C12 and the slug in the coil. C12 
also decouples to earth, with the output being passed 
to the second gate of the mixer through C14. 

The circuit is designed for operation between 9 
and 12V without zener stabilization. These circuit 
facts, together with the additional capacity across 
the crystal, result in slightly inaccurate frequencies 
although the error should not be more than 15kHz. 
For average amateur use such an error is immaterial. 

CONSTRUCTION 
The circuit is made on a printed circuit board and 

the technique of preparation is worth repeating. 
Using Fig. 2, make a tracing, stick it to a suitable 
piece of single sided copperclad board and doit punch 
each of the component mounting holes. Drill each 
point with a No. 60 drill and file off the burrs on 
each side. Following Fig. 2, link the holes using 
either a Dalo pen or a Staedtler Permawriter making 
the gaps between the copper lands as narrow as 
possible. Etch in ferric chloride or ammonium per - 
sulphate and common salt (much cleaner), both 
slightly warmed. When completed, remove the etch 
resistant with Brillo or . steel wool. Examinee with 
a magnifying glass and remove any excess copper 
remaining between lands. 

Construction is considerably simplified by the use 
of suitable Toko coils and only the output toroid 
need be wound, (7 turns primary, 2 turns secondary 
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ew of the unit, showing 
position, of PCB In relation to the 
coaxial sockets and double pole 
switch. Notice the screening around 
the input stage of the converter. 
This can be constructed from 
2OSWG' tinplate and soldered to 
pins in the board and earthed. 

of about 22SWG copper wire), taking care the 
windings terminate over the PCB connections. 
Because of the small spacing of components on the 
recommended circuit board, start at the centre and 
work outwards making all component leads as short 
as possible and mounting the coils and screen last of 
all. Omit R9 until the oscillator has been placed on 
frequency. 

From 
aerial 
socket 

Tinplate- - 
screen To Sia 

( +9 -12v) 

To Sib 

Component side view of the PCB, shown approximately 1# times 
actual size. For components to fit the hole spacings correctly, the 
leads should be kept as short as possible. 

SETTING UP 
The omission of R9 allows the oscillator to be put 

on to frequency without energizing the converter. 
Give the oscillator a power supply by temporarily 
connecting 9 to 12V via a milliammeter to the C12 
end of R9, and adjust L5 and L6 for minimum 
current. A frequency meter makes this adjustment 
easy, but failing this an RF `sniffer' placed near 
L6 will show maximum output and the milliam- 
meter minimum current, when the coils are 
correctly adjusted. Now insert R9 and connect power 
to the correct point; the consumption should be 

374 

10mA. Adjust L3 and L2 for maximum current. 
Connect the aerial to the input, or, alternatively, 
supply a 144- 146MHz signal from a signal generator, 
and adjust Ll. Meanwhile, feed the output into a 
receiver tuned to 28- 30MHz, looking for maximum 
gain, and readjusting all three coils approximately. 
After acquaintance with the unit it is worth while 
altering the values of R3 and R7 to obtain the best 
signal- to-noise ratio. 

CONCLUSIONS 
As a straightforward converter to 28 -30MHz this 

very small unit gives excellent results with a 9 to 
12V supply, the optimum behaviour depending on 
adjustment of the voltage supply or the two emitter 
resistors R3 and R7. 

Although this converter contains an expensive 
crystal it is easy to construct and adjust, and is 
further enhanced by the quiet IF selected and the 
certainty that, using commercial coils, only minor 
adjustment is required for satisfactory operation. 

THE SECOND ARTICLE IN THIS. SERIES WILL BE 
PUBLISHED IN THE OCTOBER ISSUE AND WILL 
DESCRIBE THE CONSTRUCTION OF A 2m PRE- 
AMPLIFIER. 

PW TEXAN'1! AWL iM:IEiI; JULY 1975 

F 

1 

0 
a 
i 

i 

the 
f40k 

in Fig. 10, R41 should be R42and R42should be 
R4 . Accordingly in the co eras list R41ì, 

should be 15kû and R42 shoe 100kS2 The 
bh anges apply to the other channel resistors as 
well. The buffer stages will work but not as well 
as intended. Briefly, for those who have made t modifications, change over the 15112 and 

12 resistors. 
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lead This co 
to something 

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 your 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. 

I 
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 will need not 
only for the course's practical 
experiments, but also later if 
you decide to develop your 
knowledge and enter the 

profession. It remains your 
property and represents a 

very large saving 
over buying a similar piece 

of essential equipment. PLUS 

FREE GIFT! 

2 

Read, draw and 
understand 

circuit diagrams. 
In a short time you will be able to 

read and draw circuit diagrams, 
understand the very fundamentals 
of television, radio, computers and 
countless other electronic devices 
and their servicing procedures. 

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 
AN- EXCELLENT EXAMPLE OF CURRENT 
ELECTRONIC PRACTICE 

Practical Wireless, September 1975 

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. irmoommiumomonommilsomminumeni 

Brochure without obligation to: 
111 'BRITISH NATIONAL RADIO & ELECTRONICS; 

(SCHOOL, Dept WL /95 
P.O. Box 156, Jersey, Channel Islands. 

u 
NAME 

ADDRESS 

(Block caps please) 
w611111lwowmi min iimosoimmu in Nos Mal MIA 
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WILMSLOW 
AUDIO 

THE Firm for speakers! 
SPEAKERS 
Baker Group 25 3, 8 or 15 ohm 
Baker Group 35 3, 8 or 15 ohm 
Baker Group 50 /128 or 15 ohm 
Baker Deluxe 12" dicone 
Baker Major , 

Baker Regent 
Baker Superb 
Baker Auditorium 12 
Ce estion MH1000 horn, 8 or 15 ohm 
Ce estion PS8 for Unìfex 
Ce estlbn G12M 8 or 15 ohm 
Ce estion 51211 8 or 15 ohm 
Ce estion G15C 8 or 15 ohm 
Ce estion G18C 8 or 15 ohm 
EM 13x8" 150 d/c 8ohm 
EM 13x8 "type 3508 or 15 ohm 
EM 13 x 8" 20 watt base 
EM 6i" 938504 orb ohm 
EM 8 x 5 dreone, roll Burr 10 watt 
EM 2f" tweeter 97492AT 
Eagle DT33 30 watt tweeter 
Eagle HT15 horn tweeter 
Eagle CT5 cone tweeter 
Eagle CTIO tweeter 8 or 16 ohm 
Eagle MHT10 horn tweeter 
Eagle crossover CN23, CN28, CN216 
Eagle FR4 
Eagle FR65 
Eagle FRB 
Elac 9 x 5. 59RM10915 ohm, 

59RM114 8 ohm 
Elac 61" 6RM171 clic roll surr. 
Elec 6f" 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 2512 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" 
Fana 8011 8" d'c roll Burr. 
Fane 807T 8" clic roll surr. 
Fane 808T 8" d/c 
Fane 701 twin ribbon horn 
Fane 910 horn 
Fane 920 horn 
Goodmans 8P B" or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12P -D 8 or 15 ohm 

E8.64 
E10 25 
£14"00 
£13 75 
£11.87 
£1000 
218"12 
£1625 
£1095 
£375 

£12"00 
£1500 
£24 00 
E33"00 

E2"94 
E9-56 
£7"69 
£4"37 
£344 

-77 
£6 31 
E4"40 
£2 06 
E3.00 
£4 44 
Et-75 
£612 
£9.12 

£1231 

£3 44 
£401 
£312 
41"75 
E3"12 
£287 
£5.25 
£750 

E12-00 
£1295 
E1375 
£25"95 
E34.50 
E38"50 
£47 50 
E62.95 
£8"12 
£4-62 
£3"44 

240-00 
E14-95 
E33.95 

E5-50 
£5,80 

£13.95 
£10-95 

Goodmans 12P -G 8 or 15 ohm E15 95 
Goodmans Audiomaz 12AX 100 w ait £36-SO 
Goodmans Audiomaz 15AX £40"25 
Goodmans 15P 8 or 15 ohm 1121-00 
Goodmans t8P 8 or 15 ohm 136-00 
Goodmans Hidax 750 £16-00 
Goodmans Axent 100 tweeter £8"44 
Goodmans Audiom 100 12" 413-90 
Goodmans Axiom 401 12" E20-00 
Goodmans Twinaziom 8 E10.14 
Goodmans Twinaxiom 10 £1075 
Kef 127 £600 
Kef T15 E6-94 
Kef B110 E8"37 
Ket B200 E9-50 
Kel 8139 416-50 
Kef DN8 E2.31 
Kef DN12 £5"75 
Kef DN13 E3-87 
STC4001G super tweeter E6-56 
Richard Allan CG8T8 "d /c r/swr. £731 
2k" 64 ohm, 70mm 80 ohm, 70mm 8 ohm -77 
2k" 75 ohm -55 
7 "x4" 3 or 8 ohm £1"65 
8 "x5 "3 or8ohm Et-75 
10 "x6" 3, 8 or 15 ohm E269 

SPEAKER KITS 
Baker Major Module 
Goodmans Mezzo Twinkit 
Goodmans DIN 20 
Helme XLK 25 
Helme XLK 30 
Helme XLK 50 
KeGt 1 

KeGt 3 
Richard Allen Twinkit 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Atlan Super Triple 
Wharfedale Linton 2 kit 
Wharfedale Glendale 3 kit 
Wharfedale Dovedale 3 kit 

each 413.44 
pair £4719 

each £1344 
pair £2544 
pair £1719 
Pair £46.25 
pair £4844 

each .242.50 
each £10-37 
each £1S-94 
each 423.15 
each £27-50 
Dal, £2312 
parr 1240.60 
Pair £63 12 

PA /DISCO AMPLIFIERS 
(carr. and ins. £1) 
Baker Malor 100 watt 
Linear 30/40 
Linear 40/60 
Linear 80/100 
Linear 100 watt slave 

£57 25 
E30 -00 
1235-00 
£58.95 
£44.00 

Eagle PA range in stock-ask for catalogue" 

Free with speaker orders over £7- 
"HiFi Loudspeaker Enclosures" book. All units guaranteed new and 
perfect. Prompt despatch. Carriage and packing : speakers 38p each, 
12" and up 50p each. Speaker kits 7Sp each (£1.50 pair) tweeters and 
crossovers 25p. 

Including V.A.T. 25" on Hi Fi, 81i 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 

buy ! 

Agfa Low Noise Cassettes 
AT LESS THAN COS 

HALF PRICE! 0120 

40p 
Sop 
75p 

£240 
£2.70 
£3.79 

/e 
£3.98 
£5.38 
£738 

AGFA HIGHDYNAMIC C40+1 
SUPER C90+0 

C120 

1 

540 
709 
19p 

S 
E270 
£3.50 
£4.95 

10 
£535 
41.75 
E985 

AGFA STEREOCHROM c10 90p £i so Eifis 
CHROMIUM DIOXIDE coo £1.10 ESSO £10.00 

SAME DAY DESPATCH. P A P. 150 pee order 

WILMSLOW AUDIO 
(DEPT. PW) 

10 SWAN STREET, WILMSLOW, 
CHESHIRE, SK9 1HF 

Cut -price prerecorded cassettes -send stamp for list 
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ar4rrer 

SINCLAIR 

AMPLIFIERS 

IC2010 +10W stereo amp- 
lifier with tree booklet and 

(£1:99) 

I C20 
printed circuit £6.59 

PZ20 power supply kit for 
above £4.45 (£1.46) 
VP20 stereo volume, tone 

an 
£4.951(£1.61)preamp 

kit 

SEND SAE FOR FREE DATA BOOKLET 
li 
SINCLAIR CALCULATORS 

r tel. 

Scientific calculator assembled £15 "44 (£1.51) 
Cambridge calculator assembled £1007 (£1.13) 
Cambridge memory assembled £10.81 (£1.14) 
Oxford 100 £10-50 (41.20). Oxford 200 £1595 
(£1.70). Oxford 300 £23.95 (£2.40). 
CALCULATOR POWER SUPPLIES 
Mains adaptor for Oxford series £2.65 (£1:04) 
Mains power unit for Cambridge, Cambridge Mem. 
and Scientific coins £3.60 (£1.30) 

FERRANTI ZN414 
IC radio chip with data £1.20 (490). Also available kit of extra parts to complete a radio £2.55 (83p) 
Send sae for free leaflet 

SINCLAIR PROJECT 80 
A FU £6.38 (41:93) 
Z4 0 £4.97 (£1.58) 
Z60 £6.38 (£1.93) 
016 £6.70 (£2.17) 
PZ5 £4.62 (£1 -59) 
PZ6 £7.41 (£2.28) 
PZ8 £7.25 (£2.20) 
Decoder £7.46 (£2.23). Trans for PZ8 £3.75 
(£1.41). Tuner £1143 (£3.48). Stereo 80 £1143 
(£3.48). Project 805 £2995 (£8.27). Project 805SQ 
£3895 (£9.70). Project 80 SQ Quad Decoder 
£1650 (£4.47). 
Stereo 80/2 Z40 /PZ5 £2440 (£6.69) 
Stereo 80/2 Z40/P26 £2670 (£7.37) 
Stereo 80/2 Z60 /PZ8 £28.66 (£7.91) 

SINCLAIR ICI2 
With 44 page "1 booklet and printed 
circuit £3 (£1.08) 

,r 
DELUXE KIT FOR THE /C12 
Includes alt parts for the printed circuit and 
volume, bass and treble controls needed to 
complete the mono version £1.80 (84p), Stereo 
model with balance control £3.90 (£1.16). 
ICI2 POWER KIT 
Supplies 28V 0.5 Amps £3.27 (£t 44). 
P REAMP KITS FOR THE ICI2 
Type I for magnetic plckupe, mica and tuners. 
Mono model LI'50(570). Stereo model £2.70 (86p) 
Type 2 for ceramic or crystal pickups. Mono Bop 
(39p). Stereo £1.80 (59p). 
SEND SAE FOR FREE LEAFLET ON KITS 

SARGAI 
NSELIMINATOR 

The most versatile battery 
eliminator ever offered. Switch- 

" K ed output of 3, 4i 6, 71 9 and ". "' l 
12V at 500 mA £3.90 (£1:55) 
Other eliminators stocked : - 
250 mA:---3 way switched 
model 6 /7i /9V £2.50 W1'05) 
50mA: -6V £2.75 (£1 .11), 9V £2'75 (4111), 71TV 
cassette type £3 -35 (£1'28). Double 41 +4tV 
£3 "20 (Li :23). 6 +6V 43.20 (£1 -23). 9 +9V 43.20 
(£123), 
500mA:- Heavy duty models 8V £3.60 (41-30). 
7kV £3.60 (41.30), 9V £060 (£1 -30). 

S -DECS AND T -DECS 
S -DeC £1 98 (38p) 
T -DeC £3.63 (52p) y 
A -DeC A £3.99 (58e) 

I 
8 £6 (88p) 

,: ~á 

carriers:- IC carrlere:- 
16 dit; plain 90p (19P) o ,G With socket £1.92 (29p) /' 
10 TOS: plain 90p (19p) 
With socket £1.80 (28p) 

SWANLEY ELECTRONICS 
PO BOX 68, SWANLEY, 

KENT BR8 8TQ. 
Please add the sum shown in brackets after the 
price to cover the cost of post and VAT, 
Official credit orders from schools etc welcome, 
No VAT charged on overseas orders. 
All prices are special offers ending 14th Sept, 
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................... ............................... 

M.J. HUGHES 
M.A.,C.Eng.,MIERE 

LEARNING BY PRACTICAL PROJECT STEPS 

PART 16 TRF RADIO RECEIVERS 
WHEN a radio signal is transmitted it comprises 

what is called a "carrier" on which is super- 
imposed the audio signals we wish to receive. 

The carrier can be one of a vast range of frequencies 
which cover the radio frequency spectrum from a 
hundred kilohertz to several hundred megahertz. The 
audio frequency. signals are superimposed on the 
carrier by a process known as "modulation" and there 
are several forms. The oldest form is AMPLITUDE 
MODULATION (AM). As its name suggests the audio 
frequencies are used to make the carrier's amplitude 
vary in exact relationship to the amplitude of the 
audio signal, as shown in Fig, 112. 

All frequencies are suitable for amplitude modula- 
tion but generally speaking we think of the long, 
medium and short waves as being the primary 
domain for AM. Within the same bands there are 
other modes of modulation which are used for 
specific commercial or technical reasons. For 
example, most amateurs using telephony now operate 
on SSB (single sideband) as this enables them to 
radiate power more efficiently while, at the same 
time, using only half the bandwidth. However, SSB 
is still only another form of AM. 

Audio frequency 
signal 

VIP 

Radio frequency 
carrier 

Amplitude 
modulated 
carrier 

IFK0431 

Fig. 112: Formation of an amplitude modulated (AM) signal from 
audio and RF sources. 

Facsimile transmission of photographs and weather, 
maps is carried out on the short waves using a process 
resembling FREQUENCY MODULATION (FM) al- 
though not in its normal form. We normally associate 
FM with the VHF bands, ranging from about 80MHz 
and upwards in frequency. With frequency modula- 
tion the carrier is modulated by shifting its frequency 
up and down in proportion to the amplitude of the 
audio signal impressed upon it. It should be clear 
that when frequency modulation is applied to a 
carrier the receiver has got to be capable of receiving 
a range of frequencies when it is tuned in, the 
maximum positive and negative -going excursions of 
the frequency being set by the maximum amplitude 
of the audio signals. Therefore the receiver has to 
have a certain bandwidth centred on the nominal 
frequency of the carrier. Although this seems obvious 
for FM signals the same argument applies to the 
reception of amplitude modulated signals, but the 
reason is not quite so obvious. 

When a signal is amplitude modulated the carrier 
is modified to become (1) sum of the carrier plus the 
frequency of the audio signal and (2) difference 
between the carrier and the audio frequency, plus 
(3) carrier frequency. Thus if a carrier frequency of 
1,000,000Hz is used to carry an audio tone of 1,000Hz 
the frequencies transmitted would be 1,001,000Hz 
and 999,000Hz, plus the original carrier. These extra 
signals are called the upper and lower sidebands. The 
frequencies of the sidebands depend on the frequen- 
cies of the audio signals but one can limit the 
excursion of these sidebands by preventing audio 
signals greater than a certain frequency reaching 
the modulator. 

On the medium waveband the width of the side - 
bands becomes critical in so far as they might cause 
one station to overlap another, so the more one 
limits the frequency range of the audio signal the 
more stations, theoretically, can be accommodated in 
a particular waveband. This is one of the reasons why 
one does not expect the same high- frequency 
response from a station received on the medium 
waveband as one received on FM at VHF where, at 
present, there is less problem with station crowding 
and a wider bandwidth can be used. 

We can experiment with a straightforward medium 
wave transistor portable radio to experience the 
presence of the sidebands. Try tuning in a station, 
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making sure to obtain the best setting of the dial 
to give a good quality signal. Now very gently offset 
the tuning upscale and downscale. Notice that the 
sound quality becomes more shrill as it losses its 
bass frequencies. This is simply moving the tuning 
of the receiver to pick up the higher frequency side - 
bands, at the expense of the lower frequencies which 
are nearer to the carrier and consequently move out 
of the bandwidth of the radio. 

Clearly a radio receiver MUST have a bandwidth 
that allows the reception of the carrier as well as the 
maximum excursions of the sidebands, for every 
setting of the dial, if we wish to get the best quality 
signal. A receiver having too narrow a pass -band will 
cause high frequency audio signals to be lost, even 
on tune but, on the other hand, a receiver having 
too wide a pass -band will suffer from interference 
from stations on adjacent channels. 

We have dived into the deep end of this kind of 
explanation although all we are going to describe 
are a few experiments on T -Dec. The answer is, 
simply, that the bandwidth of tuned circuits is most 
important and we hope to instil a better apprecia- 
tion of how good quality tuned circuits and good 
matching can make or mar a radio receiver. 

We shall limit ourselves to receiving amplitude 
modulated signals on the medium waveband, approxi- 
mately 525kHz to 1.605MHz. The signal transmitted 
from the broadcasting station is broadly described 
as an electromagnetic wave. To be more precise, 
there are two signals radiated by a transmitter, one 
is rather like a magnetic field which can induce small 
currents in coils wound on ferrite rod aerials and the 
other is an electrostatic field which needs a long wire 
aerial or a dipole for reception. One signal always 
goes with the other but the range of the electrostatic 
signal is usually greater. 

Primary winding 
70 turns 22 SWG 
enamelled copper 
wire 

Secondary coil (only 
required for second 
experiment) 
4-5 turns insulated 
flexible wire 

152 mm(5í) 
x 9mm (3/8°) diameter 

IFK044) 

Fig. 113: Construction of aerial coil on ferrite rod, used in experiments 
shown here. 

In practice most modern transistor radios embody 
ferrite rod aerials and operate by picking up the 
magnetic field; usually we are only interested in 
receiving local stations on the medium waves. 
Because of this we shall use a ferrite rod, Fig. 113, 
aerial for all our experiments this month. When 
winding this make sure that the turns are tight 
and try to separate one turn from the next by about 
the thickness of the wire. Sellotape can be used to 
hold the ends of the wire in place. 

If this coil is placed with its axis perpendicular to 
the line between the receiver and a transmitter the 
radiated magnetic field, oscillating at the carrier 
frequency, will induce small voltages across the 
windings, just like a transformer in which the 
secondary has been moved away from the primary. 
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Obviously the induced voltages are going to be very 
small indeed, in reality a microvolt or two. More 
important is the fact that ANY radio stations lying 
on the right line will induce voltages irrespective of 
the frequency. A transformer will operate, in theory, 
with any frequency of input voltage if one ignores 
problems involving power dissipation. Off the per- 
pendicular line the induced voltages will be lower. 

If we place a capacitor in parallel with the coil 
we alter the state of affairs significantly by making 
a frequency selective, or tuned, circuit. The im- 
pedance of the parallel circuit becomes low for all 
except one particular frequency, the resonant fre- 

quency, given by f = 2nv 
1 

LC 
The impedance of 

the circuit rises to a maximum value depending on 

IFK0451 

Crystal 
earpiece 

Fig. 114: First experiment, demonstrating effect of loading on coil Q. 

the Q, or efficiency, of the coil. The higher the Q the 
sharper will be this tuning. 

There are two main factors which control the Q 
of a coil. One, which we can do very little about, is 
the internal resistance of the coil itself. This should 
be as low as possible for maximum Q, hence the use 
of reasonably thick 22 SWG wire. The second factor 
is the effect of parallel resistance across the tuned 
circuit, which is directly influenced by connecting 
into another stage. This latter effect is something we 
definitely can control. 

The first two experiments demonstrate very 
effectively the effect of loading on the Q of the tuned 
circuit. Use the coil to make up the circuit of 
Fig. 114 on T -Dec, Fig. 115. The tuned circuit is 
connected via Cl to the relatively low input im- 
pedance stage of Trl which is operating as a detect- 

/// Ferrite rod aerial 

/// 
/1/ 
/// 
/// 
/// 
i// 

/11 
// 

//I 
/// 
N! 

IAM 03511 To earpiece 

Fig. 115: Arrangement of Fig. 114 on T -Dec. 
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You have heard of "Long Life" batteries, milk and beer, so 
why not a "Long Life" catalogue? The thought struck me 
the other night when I visited a friend to chat about a joint 
project we were building. We needed a few bits and pieces, 
so he went to a drawer and pulled out a catalogue. Yes, it 
was the famous Home Radio Components catalogue alright, 
but at first I didn't recognise it. "Gracious! How old is it ?" 
I exclaimed. "Oh" he said, "about 5 or 6 years ". Fascinated, 
I said "Can you still use it? Surely, it's years out of date ? ". 
"No, not really" he said, "you see many basic things like 
plugs, sockets, resistors, capacitors, switches, don't change 
much. Only the prices change, and Home Radio were 
wise enough to take all prices out of their catalogue many 
years ago and put them on a separate list. What's more, 
they were far sighted enough not to change their catalogue 
numbers, so all I have to do is to write or phone them 
occasionally and 'hey presto' along comes an up to date 
price list. Not a penny extra to pay!" "You really believe in 
getting your money's worth out of a catalogue" I said. 
"Sure thing" he replied, "but I might have bought four or 
five catalogues and still not ordered any more goods. These 
catalogues must cost Home Radio a bomb to produce, so I 

imagine they are quite pleased if one of their catalogues 
produces business for say two years or more. However I 

must admit it's about time I got myself a new one ". 
This conversation set me thinking, Home Radio Components 

N 5p. plus 33p PACKING 

POST THIS COUPON 
with cheque or PO. for98 p. 

The price of 88p applies only to customers in the U.K. 
and to BFPO Addresses. 

really do produce a catalogue that will last and last, and a 
service to back it up. So if you are keen to save the pennies, 
send for a copy today. You may still be using it in 1977. On the 
other hand, if you really like to keep up with the latest 
developments, Home Radio will be happy to sell you a new 
one. Each year they spend at least 5 or 6 months revising It 
in order to bring the latest trends to your notice. Either way 
you cannot lose. Especially when you bear in mind, that 
although the initial cost Is 65p plus 33p postage and packing, 
they enclose 14 vouchers each worth 5p if used as directed. 
Add to that the fact you could easily make it last two or 
three years ... well, to borrow a phrase, "You never had it 
so good ". Don't wait, send off the coupon today with your 
cheque or P.O. for 98 pence. 

Please write your Name and Address in block capitals 

NAME 

ADDRESS 

HOME RADIO (Components) LTD., Dept. PW, 
234 -240 London Road, Mitcham, Surrey CR4 3HD 

I 

I 

I 

(Reg n. No. I 
London 

HOME RAD!O (Components) LT0 , Dept. PW, 234 -240 London Road, Mitcham.CR4 3H0. Phone 01 -648 8422 
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POWER UNIT Type A126 
Supplying 6, 7.6 or 9 
Volt DC at 200 mA. 
In moulded case form- 
ing a 2 pin bA mains 
plug. 
2 metre output lead 
with 4 -way mutiplug 
giving 3.1 and 26 mm 
*rockets and 3.6 mm 
pings- 
Price 18.60. Post 10p. 

2' and 4' PANEL METERS 
2" 4' 

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

Ohms Ohms 
0-60 micro A. 1260 0-00 micro A. 1400 
0-100 micro A. 580 0-100 micro A. 730 
0-500 micro A. 170 0-600 micro A. 200 
0-I mA 170 0-1 mA 200 
0-6 mA 170 0-6 mA 200 
0 -10 mA 6 0-10 mA - 8 
0-60 mA 0.6 0-50 mA 0-6 
0 -100 mA 0.5 0-100 mA 06 
0300 mA 0.5 0-500 mA 0.6 
0-1 AMI' 0-5 0-1 AMP 0.6 
0-2 AMP 0.6 0-2 AMP 0.6 
0-26 Volt 168 0-25 Volt 15K 
0-60 Volt 50K 0-60 Volt 605 
0-300 Volt 300K 0 -300 Volt ß00M 
"g" Meter 170 "g" Meter 200 
VII Meter 6260 VII Meter 5260 
VC Meters are complete with detectors. 
Modern wide view. 
Price 2" 63.30 Post 10p. Price 4^ 64'00 
Post 10p. Lamps 00p per set. 

# watt CARBON FILM RESISTORS 
} watt at 70^C E 12 range 10 f1-1M R 6 
tel above 470 K 10 toi at 952 per 100. 

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

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

1000 V 
DC Current 0-1 mA 

0 -100mA 
Resistance 0-160K ohms 
Size 00 x 24 x 90 mm 
Complete with Batteries, Test Prods, 
Instructions. Special price 6880 Poet 25p. 

CI001 MULTIMETER 
input Resistance 20,000 ohms per volt 
Overload protection 
160 ttA movement, clear scale 
Ranges-AC Volte 0-10, 60, 250, 1000V 
DC Volta 0-5, 25, 126, 500, 2500V 
DC Current 0-50 mA 
Resistance 0-80 Robust, 0-6 Mobme 
Decibels -20 to +22 dB. 
Carrying Cese, Test Prods and Batteries 
included. 
Size: 11.6 x 8.3 x 2-7 cm. 
Price 3885. Post 20p. 

TRANSFORMERS 
CASED TRANSFORMERS 
Housed in smart resin- coated steel cases, 
with 3 -core power cable and outlet socket, 
1986d primary winding. Isolation types are 
fitted with 3 -pin outlet sockets, and are 
available with 110 volt or 240 volt output. 
(Please state). Auto types are fitted with 
2 pin flat style sockets up to 500 VA. 3-pin 
sockets from 750 to 3000 VA. See Auto and 
Isolation sections for prices. 

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

t 2 Pin + S S 
1 Earth 

60 149 8.35 0.88 4.87 0.56 
100 150 9.15 0.88 4.90 0.64 
200 151 11.45 0.88 8.14 0.80 
250 152 12.90 088 9.80 0.88 
360. 153 15.50 0.88 11-88 0.95 
500 154 17.25 0.88 1882. 1-13 
750 155 27.10 1.10 20.69 O.A. 

1000 168 8840 1.10 29.15 O.A. 
1600 167 42.00 1.10 8837 O.A. 
2000 168 49.75 3.64 37-10 O.A. 
3000 159 73.15 2-64 58.56 O.A. 

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

15V 24V No. ß S 
0.3 0.15 242 1.68 0-34 
0.6 0.25 111 1.88 0-34 

1 0.5 213 1.74 0.47 
2 1 71 2.30 0-47 
e 2 18 2.96 0.56 
6 8 70 4-18 0.66 
8 4 108 4158 0.64 

10 5 72 5-20 0.72 
12 6 116 611 0.72 
I6 8 17 7-00 0-80 
20 10 115 10-42 0.88 
30 16 187 1315 1.01 
40 20 282 14.86 O.A. 
60 80 226 18.88 O.A. 

30 Volts 
Prim. 200 -240V. les. 12, 15, 80. 24, 110V. 
Amps Ref. Price Post 

No. s s 
0-5 112 

1 79 
2 a 
8 20 
4 21 
b 51 
6 117 
8 88 

10 89 

1-90 
2-40 
3.60 
4.60 
6.15 
6.40 
Tae 
9.55 
9-67 

0-47 
0.66 
0.66 
0.84 
0.72 
0.72 
0.88 
0.95 
0.95 

50 Volts 60 Volts 
Prim. 200 -240V. Prim. 280 -240V. 
Re. 19, 25, 83, 40, 00V. Sec. 24, 30, 40, 48, 60V. 
Amps Ref. Price Post 

No. S S 

0.5 102 
] 103 
2 104 
3 105 
4 106 
e 107 
8 118 

10 119 

2.58 
8-48 
5.03 
5.81 
7.68 

12-80 
18.20 
17-02 

047 
066 
0-64 
0-72 
088 
096 
1-13 
O.A. 

Amps Ref. 
No. 

0.5 124 
1 126 
2 127 
3 126 
4 123 
5 40 
6 120 
8 121 

10 122 
12 189 

Price 
e 

2-80 
8-41 
5-09 
7-52 
8-78 
9076 

1120 
16-00 
18-20 
18-60 

Post 
A 

066 
0-56 
0.73 
0-80 
0.95 
095 
1.01 
1-19 
O.A. 
O.A. 

MINIATURE AND EQUIPMENT 
Prim. 240V with semen. 

Volts 
Sec. 1 Sec. 2 Sec. 1 Sec. 2 No. 

Mi liamps Ref. 

a-0-2 
0-8 
0-6 
9-0-9 
0-9 
0-8-9 
0-8-9 
15-0-10 
0-15 
20-0-20 
0-20 
0-15-20 
0-20 
0-20 
20-12-0-12-20 
9-15-20 
0-15-27 
0-15-27 

0-6 
0-6 

0-9 
0-8 -9 
0-8-9 

0-15 

0-20 
0 -15 -20 
0-20 

0 -15 -20 
0 -16 -27 
0 -1b -27 

200 238 
600 500 234 

1000 1000 212 
100 - 18 
330 330 235 
600 600 207 

1000 1000 208 
40 - 240 

200 200 236 
30 - 241 

150 150 287 
600 500 205 
300 800 214 

3500 NO SCREEN 1116 
700 (D /C) 221 

1000 1000 206 
600 500 203 

1000 1000 204 

Prins 
ß 

1.50 
1.88 
1.90 
1.40 
1.50 
1.98 
2-75 
1-85 
1-38 
1-85 
1.88 
2-78 
1.98 
8.80 
2.20 
8-60 
8-00 
8-85 

Post 
S 

0.25 
0.26 
0.47 
0.25 
0.25 
0.34 
0-47 
0.26 
0.26 
0.25 
0.35 
0.56 
0.47 
0-64 
0.47 
0.66 
0.66 
0.56 

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

60 P.I.V. )10p 50 P.I.V. 85p 100 P.I.V.66p 60 P.I.V. 115p 
100 P.I.V. 25p 100 P.I.V. 40p 200 P.Z.V. 698 100 P.I.V.70p 
200 P.I.V. 280 200 P.I.V. 45p 400 P.I.V. 65p 200 P.LV. 80p 
800 P.I.V. SOP 400 P.I.V. 50p 600 P.I.V. 75p 400 P.I.V. pop 

ADD 10p P R P PER ORDER 

PLEASE 

ADD 

VAT 

AUTO TRANSFORMERS 
Price Price Price 

VA Ref. Cased Plugs Open 
Watts No. S 2 & 8 pin S 
Tapped at 115, 220, 240 Volts 

20 113 8.85 0-20 1-71 
Tapped at 115, 200, 220, 240 Volts 

150 4 6.88 0.20 4-12 
200 66 7.04 0-20 4.95 

6.81 
8.86 

10-80 
18.88 
18 .31 
24 -25 
85.10 

300 86 
500 67 
750 83 

1000 84 
1500 93 
2000 96 
3000 73 

8.00 0.20 
1099 0.20 
18-82 0.85 
17.27 0.86 
21.87 0-85 
3841 1.80 
47.94 2 -10 

Poet 
S 

0.47 

0.56 
0.84 
0-72 
038 
0.96 
1.13 
0 -A 
0 -A 
0-A 

Send 25p for Catalogue 

POWER UNIT Type CC 12-05 
Output switched 3, 4.6, 6, 7.6 
9 and 12 volts at 600 mA D.C. 
Operates from 240 V mains, 
suitable for Radios, Tape 
Recorders, Record Players etc 
Size 7.6 x 5.0 x 14-0cm. Price 
Sa-95. Post 200. 

MINIATURE NEONS 
6mm dia., 1smm length leads length approx. 20mm. Recom- 
mended ballant resistor 150K ohms for 240 Volt operation 
Price: Packet of 10 for 60p. Postage 150. 

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

ELECThDI1I' hIT 
. -.. 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, infer- comma, ferrite 
detectors, solar cell, photoelectric cell, voice relay, electronic 
cats, birds. guns; organs, IIluminometers, voltmeters, meters 
of all types, ete., etc., plus your own circuit designs. 
COMPLETELY SAFE -suitable for all, from beginners on. 
30 different projects 819.45, IN different projects 820.45, over 
156 831155. Add -on kits, spares, available too. 
Prices include Valuable Manuals, Battery, p. A p. VAT etc. 
Cheque /P.O. /Cash (or lip for literature) to DEPT. PW 

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

London, EC1. 101-278 4579) 
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Newest, neatest 
system ever de- 
vised for storing 
small parts and 
components 

capacitors, 
re, . 

capaci tors, 
diodes, transis- 

A tors, etc. Rigid TOW 
plastic units, in- 

-N T E-R -L: 
PLASTIC STORAGE DRAWERS 

t 
erlock together 

Saw in vertical and 
horizontal com- 
pinent 

pl 
Trans. 

ICES 
parent asti 
d rawers have label 
slots. ID have PR 
space dividers. Build up any 
size cabinet for wall, bench or table top. 
SINGLE UNITS (5'x2 1'x21') 82.00 Dozen 
DO UBLE UNITS E3.50 Dozen. TREBLE (3D) 83.50 for 8 58IIE6 DOUBLE TREBLE 14.90 for 8. 
EXTRA LARGE SIZE (6Dl) E4.50 for 8. ALLI 
Carriage 50p. Orders over £10 please add 10% carr. 
QUANTITY DISCOUNTS! 5% in LI for orders over f20 
7t% for orders over £60. Quotations for large quantities. 
PLEASE ADD 8% VAT TO TOTAL REMITTANCE. 

FI-.AII2111rp LONDON N.W.2 0!-450 84á OOD BROADWAY 

SUPPLIES 

1 

IIIIII¡I 

IIjlil 

¡¡ijiÌ1 

II 
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ing amplifier. It is biased into almost complete con- 
duction so that when positive going excursions of 
any applied AC appear at its base the transistor finds 
it hard to go any further into conduction and there 
will be little negative going signal at its collector. On 
the other hand negative going excursions will find it 
easier to take the transistor slightly out of conduc- 
tion and amplified positive signals will appear at 
the collector. These positive signals should be at the 
carrier frequency but will be varying in amplitude 
in sympathy with the audio frequency. It is neces- 
sary to "detect" the signal by cutting off the negative 
going portion otherwise we shall be unable to regain 
any audio information as the average signal level 
would have been zero. The detected signal, still at 
radio frequency, is then fed to a second, more con- 
ventional, grounded -emitter amplifier where its level 
is increased. The signal at the collector of Tr2 is 
fed to a crystal earpiece the capacitance of which 
effectively shunts out the radio frequency component 

IFK046j 

3ÓÓpF 

iÌ 

R2 
1.2k 

1Ók 

+4.5V 

Crystal 
earpiece 

Fig. 116: Circuit modification to retain high Q of tuned circuit. 

of the signal leaving only the audio frequency 
"envelope" which should be heard as an audio signal 
in the earpiece. 

You will be fortunate if you can hear anything 
very much with this circuit until VC1 is set to its 
minimum capacitance, i.e. the vanes are fully open, 
and then you should hear a conglomeration of local 
stations all on top of each other. The signals will be 
weak and almost impossible to separate from one 
another. The reason for this is that the input im- 
pedance of Trl is very low and has lowered the Q 
of the tuned circuit, as well as being so low that we 
are getting anything but optimum power coupling 
between the two stages. 

To prove the point use the same components in the 
slightly different circuit shown in Fig. 116. Notice 
that you need to put about four turns of flexible 
insulated wire on the ferrite rod over the top and at 
the end of the basic 70 turn coil. This secondary 

!,r 
Ii; 

ill L1 Iii 
I// 
l/I 
l,t 
It/ 
I, / 

11/, 

/ ,Ferrite rod 
lit aerial 

rod aerial 
// 

I/ 
/ 

VC1 

i 
o-a C® 

`= éo 
í7o .e, 

To earpiece 
Fig. 117: Layout of circuit of Fig. 116. 

coil has a much lower output impedance and While 
the voltages developed across it will be less than the 
main coil there is a greater current drive ability. We 
have made, in effect, a simple transformer which 
allows the current sensitive input stage of Trl to 
draw the current it wishes without reflecting its 
impedance across the main tuned circuit. If this 
theory is correct the Q of the main tuned circuit 
should not be so adversely effected, Make up the 
circuit Fig. 117 and you should be pleasantly sur- 
prised by the vast improvement in signal level 
obtained as well as the improved ability to separate 
the stations, or selectivity. 

We should, perhaps, add a note of sympathy for 
those who live in the more remote parts of the 
country because, although we imply good reception 

OV 

R3 
300n 

+9V 

Crystal 
earpiece 

Fig. 118: above, shows addition of emitter follower stage to provide 
feedback. 

Fig. 119: below, practical layout of circuit of Fig. 118. 

+9V 

8a_z c8o 20 

peor ooacaoeo23 
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Fig. 121: above, suggested arrangement for Fig. 120. 

Fig. 120: below, alternative TRF circuit arrangement using the 
ZN414 integrated circuit. 

ICt 

R1 
100k 

C2 0lpF 

+9V 

Crystal 
earpiece 

IFK0481 

from this circuit, it would be fairer to add that it is 
only suitable for reception of stations within a fifty 
to hundred mile radius! 

For those who do not like having to wind an extra 
coil on the aerial there are other ways of improving 
the Q. If the output impedance of the tuned circuit 
cannot be reduced than the alternative is to increase 
the input impedance of the subsequent amplifiers. 
The circuit of Fig. 118, layout in Fig. 119, shows how 
this can be done by using an emitter follower. This 
has a very high input impedance and is biased into 
conduction by the 100kí2 resistor, Rl, feeding its base 
through the coil. The bias current is obtained by 
negative feeback from the collector of Tr2 and C2 
bypasses any radio frequency signals to earth. Tr2 
acts as an amplifying detector just as before and Tr3 
provides a greater degree of amplification. Note the 
high value of collector load for Tr3, which is neces- 
sary to prevent instability. You can reduce this value 
down to about 10k12 in easy stages but at some point 
you might find that the circuit starts to oscillate. 

While this latter circuit does work we have in- 
cluded it to demonstrate, in a simple way, the prin- 
ciple of operation of a very well known integrated 
circuit which, these days, is by far the best way of 
making a TRF radio. It is the ZN414, well worth the 
investment of about a £1, if nothing else, for the 
satisfaction of getting a radio to work when outside 
the range of the preceding experiments! The in- 
tegrated circuit, Fig. 120, contains a very high input 
impedance amplifier which is biased in much the 
same way as our proceeding experiment, with Rl. 
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The IC contains a much higher degree of amplifica- 
tion than we could possibly obtain with conventional 
components without instability creeping in and as a 
bonus contains the detector and a degree of auto- 
matic gain control as well. 

Apart from the obvious advantages of the extra 
gain and added refinement of AGC there is little 
difference between the principle of operation of this 
device and the preceding circuits. Resistor R2 cor- 
responds to the collector load which goes to the 
positive rail. In the case of the ZN414 it only needs 
1.2V to drive it and we have obtained this by using 
the forward voltage drop across two diodes, D1 and 
D2, in series with R3. C2 acts, in place of the internal 
capacitance of the earpiece, to filter out the RF 
carrier and we have added a conventional audio 
amplifier stage to bring up the level for comfortable 
listening. When using this little radio note the high 
degree of selectivity given by its high input im- 
pedance. The layout is given in Fig. 121. 

Finally, a brief point about having too narrow a 
bandwidth which would limit high frequency audio 
response. This problem did not crop up at all in 
our experiments, apart from the earlier reference to 
it. The reason is that normally the Q of simple tuned 
radio frequency circuits is never likely to give too 
narrow a bandwidth, consequently a TRF receiver 
such as the one described, will give as high a quality 
output as is possible when operating on medium 
waves. The only drawbacks which would force one 
to more sophisticated circuits are the lack of sensi- 
tivity and the problems of overcrowding on the wave- 
band which necessitate narrower bandwidth receivers 
giving poorer quality associated with narrow band- 
width. 
This is the concluding part of the present series of Experi- 
mental Workshop. 

points arising .. . 

REACTION TIMER 

April 1975. In the circuit diagram Fig. 1 page 1098, 
R3 should be shown as 27kí2 and R4 as 47k9.. The 
component list is correct. 

BENCH STABILLSED POWER SUPPLY 

February 1974. In use a fault developed giving 
a permanent output of over 30V. This was found 
to be caused by a short circuit inside Trl, a 2N3053. 
This was replaced by a Texas Instruments BFT39 
which has proved satisfactory. 
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Total Building Costs 
PP ins. 44p 
(Overseas Seamail 
P & P £2.35) £9.03 

NEW E DU -K IT MAJOR 
Completely Solderless Electronic Construction Kit 
Build these projects without soldering iron or solder 
* 4 Transistor Earpiece Radio. * 5 Transistor Push Pull . * Batteryless Crystal Radio. 

Amplifier. * One Transistor Radio. * Signal Tracer. * 7 Transistor Loudspeaker 
MW LW. * 2 Transistor Regenerative Radio * Signal Injector / Radio. 

* 6 Transistor Short Wave * 3 Transistor Regenerative * Transistor Tester NPNPNP. Radio. Radio. 
* 4 Transistor Push Pull * Electronic Metronome. * Audible Continuity Tester 

Amplifier. * Electronic Noise Generator. * Sensitive Pre- Amplifier. 

Components Include: 24 Resistors 5 21 Capacitors 10 Transistors 5 3;" Loudspeaker 5 Ear- piece f Mica Baseboard 5 3 12 -way connectors 2 Volume controls 2 Slider Switches 5 1 Tuning Condenser 5 3 Knobs Ready Wound MW /LW /SW Coils 5 Ferrite Rod 61 yards of wire 5 1 Yard of sleeving etc. 5 Parts Price List and Plans 55p free with parts. 

NEW 

ROAMER 

NINE 
WITH V.H.F. 
INCLUDING 
AIRCRAFT 

Nine Transistors, 9 Tuneable wavebands as Roaurcr 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.H.F. section, separate 
coil for aircraft, moving coil loudspeaker, volume ON/OFF 
and waveehange controls. Attractive all white case with 
red grille and carrying strap. Size 9 }" x 7" x 21" 
approx. Parts Price List and Plans free with parts. 

Total 
Building Building r 
Costs 

PP & Ins. 44p 
(Overseas 
Seamail 
P & P £2.35) 

POCKET 

FIVE 
NOW WITH 8" LOUD- 
SPEAKER 
3Tunablewavebands.M.W. 
L.W. and Trawler Band, 
7 stages, 5 transistors and 
2 diodes, supersensitive Total Building Costa 
ferrite rod aerial, attractiveblack £2.50 PP & 
and gold case. Size 5}" x 1}" a Ins. 
3 }" approx. Plana and Parts 36p 
Price List free with parts. (+ 25% VAT 62p) 

(Overseas Seamail P & P £1.70) 

TRANSONA 

FIVE LUL FAKER 
Wavebands, transistors and 
speaker as Pocket Five. 
Larger Case with Red 

£5.20 
Total Building Costa 

Speaker Grille and Tuning 

l 6p 

Pic 
List free 

and Parte 
P P 

Sus. 
Price Liet 4ree with parts. 
(Overseas Seamail 

( +25% VAT 80p) P & P £I-70) 

NEW 
Everyday 
Series 
Build this 
exciting New 
series of designs 
E.V.5. 5 Transistors and 2 diodes. MW /LW. Powered 
by d} volt Battery. Ferrite rod aerial, tuning condenser, 
volume control, and now with 3" loudspeaker. Attractive 
case with red speaker grille. Size 9" x 55" x 21" approx. 
Parts Price List and Plans free with parts. 

Total 
uilding 4 25 Overseas Seamail 

costa (P & P £1.70) 
E.V.B. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW /LW coverage. Push Pull out- 
put. Parta Price List and Plans free with parts. 

Total 
fidinß j Q 

X1 
Building 

4 e PP & Ins. 36p 
(Overseas Seamail 

Costs P. & P £1,70) 
E.V.7. Case and looks as above. 7 Transistors and 3 
diodes. Six wavebands. MW /LW, Trawler Band, SW1. 
SW2, SW3, powered by 9 volt battery. Push Pull output. 
Telescopic aerial for short waves. 35 Loudspeaker. 
Parts Price List and Easy Build Plans free with parts. 

Tots] 
Building 

i1 La A PP & Ins. 38p 

Cost. P & F £200) 

ROAMER EIGHT 
MkI 
NOW WITH VARIABLE 
TONE CONTROL 
7 Tunable Wavebands: MWS, 
MW2, LW, SW1, SW2, SW3 
and Trawler Band. Built in 
Ferrite Rod Aerial for MW and LW. Chrome plated Tele- 
scopic aerial can be 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 
case in rich chestnut shade with gold blocking. Size 9 x 7 a 
4in. approx. Easy to follow instructions and diagrams. 
Parts price list and plans free with parts. 

Total building costs £8,73 PP & Ins. 65p 
(Overseas Sea -mail 
P & P £3.50) 

ROAMER 
TEN Mk 2 
WITH VHF INCLUD- 
ING AIRCRAFT 
Now with free earpiece 
and switched socket. 
10 Transistors. Latest 4" 
2 watt Ferrite Magnet 
Loudspeaker. 
9 Tunable Wavebands, 
MW1, NW2, LW, SW1, 
SW2, SW8, Trawler 
Band, VHF and Local 
Station. 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. 
log. Size 9" to 7" x 4 ". Easy to follow instructions and 
diagrams. Parts price list and plans 50p free with parte. 

(Total: building costs 21117 Ins. 
& 

Overseas Seamail Ins. 65p P & P £3.50) 

"EDU- 
KIT" 

Build Radios. 
Amplifiers, etc. 
from easy stage. 

diagrams. 

TRANS EIGHT 8 TRANSISTORS and 8 DIODES 
6 Tunable Wavebands: MW. LW, SWl 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 
Size 9 x 55 x 25in. approx. Push pull 
output. Battery economiser switch for 
extended battery life. Ample power to 
drive a larger speaker. Parts price list 
and plans free with parts. (Overseas Seamail P & P £2.00) 

£5.98 PP & Ins. 40p 

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, 
etc. Sensieitve ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker. 
8 stages -6 transistors and 2 diodes. Attractive black case with Ared grille, dial and 
black knobs with polished metal inserts. Total £ 5 4 V 

PP &Ins. 40p 
Size 9 x S} x 21in approx. Plane and building (Overseas 
parts price list free with parts. costs Seamail 

P & P £200) 
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Five units 
Mel ding master unit 

to construct 

Components include: 

Tuning Condenser: 2 Volume Controls: 2 Slider Switches: 
Fine Tone 3 "Moving Coil Speaker: Terminal Strip: Ferrite 
Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors: 
4 Diodes: Resistors: Capacitors: Three 5" 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. 
Parts price list and plans free with. parts. 
Total building £6 casks (Overseas Seamail 

P & P £2.35) 

"ALL PRICES NOW INCLUSIVE VAT" 

RADIO EXCHANGE LTD 
* Callers side entrane. "Lavelle" shop. * Open 10-1, 2.30 -4.30, Mon. -Fri. 9 -12 Sat. 

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 

To RADIO EXCHANGE CO., 6Ia HIGH STREET, BEDFOR 

Tel.: 0289 52367. Reg. No. 788872. 

I enclos 

, MK40 ISA l 
for 

Name 

Address 
(Dept, PW9.) i 7 s 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 
NEW (16th) EDITION 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

For over 40 years the many editions of the Guide have helped 
successive generations of amateurs to learn about amateur 
radio and to obtain transmitting licences. 

The new edition has been extensively revised and enlarged. 
Chapters include: (1) This is amateur radio; (2) Getting 
started; (3) Communication receivers; (4) Amateur trans- 
mitters; (5) Licence examinations; (6) Operating an amateur 
station; (7) Workshop practice, and (8) Amateur equipment. 

An entirely new chapter on popular equipment includes 
facts on over 160 well -known models- receivers, transmitters, 
transceivers. Full constructional details are given of two 
simple receivers and a phone /cw transmitter. 

This edition reflects current interest in ssb, vhf, transistor 
and valve equipment, Class A and Class B licences. It des -. 
cribes how licences are obtained and provides guidance on 
both home -built and factory -made equipment. 

Almost 100,000 copies of all editions sold 
112 pages, fully illustrated Price £1.10 post paid 

NBFM MANUAL 
by R. S. Hewes, G3TDR, and G. R. Jessop, G6JP 

The relative freedom from interference to television, radio 
and audio equipment and the excellent rejection of impulse 
noise makes narrow band frequency modulation attractive 
and economic. This manual presents complete coverage of 
the subject and is invaluable to any amateur wishing to use 
the mode. 

60 pages Price £1.10 post paid 

RAE MANUAL 
by G. L. Benbow, G3HB 

The standard work for all would -be licensed radio amateurs 
studying for the Radio Amateurs' Examination. This revised 
edition meets the present syllabus requirements. 

96 pages Price £1 post paid 

Also by the same author: RAE REVISION NOTES, price 
45p post paid 

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

The RSGB is the national society representing all UK radioamateurs. Membership is open 
to all interested in the hobby: write to the membership section and ask for full details. 

RADIO SOCIETY OF GREAT BRITAIN 
35 DOUGHTY STREET, LONDON, WC1N 2AE TEL: 01 -837 8688 

ELECTRO AWE 
The best of all! 

CATALOGUE 7 ISSUE 3 
with 25p refund voucher 

Up -dated Price & Product Information 
112 pages plus cover. As comprehensive and up -to- the -minute as possible. 
Thousands of Items from vast ranges of semi- conductors including I.Cs 
to components, tools, accessories, technical information and diagrams are 
included as well as a refund voucher worth 25p for spend Ing on orders list 
value £5 or more SEND NOW FOR YOUR COPY BY RETURN 111 post 
it's an Investment In practical money -saving and reliability! `Jul, paid 

PRICES -Electrovalue policy is to review prices every three 
months rather than try to keep up with day by day changes 
as they occur. We have, in fact, held our prices for two such 
periods (Jan. 1st -July 1st) and our next price review is due 
October 1st.. ' 

DISCOUNTS apply on all items except the few where 
prices are shown NETT. 5% on orders from £5 to £14.99; 
10% on orders list value £15 or more. 

FREE POST AND PACKING in U.K. for pre -paid mail 
orders over £2 (except Baxandall cabinets). If under there 
Vs an additional handling charge of 10p. 

QUALITY GUARANTEE. All goods are sold on the 
understanding that they conform to maker's specification. 
No rejects, seconds or sub- standard merchandise. 

ELECTRO ALUE LTD 
All communications to Section 215, 28, ST. JUDES RD, ENGLEFIELD 
GREEN, EGHAM, SURREY TW20 OHB. Telephone Egham 3603, Telex 
264475. Shop hours: 9 -5.30 daily, 9 -1 pm Sats. 

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester 
M191NA. Telephone (061) 432 4945. Shop hours: Daily 9- 5.30pm ¡9 -1 pm Sats. 
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RELAY UNIT 
Smart steel case 12 x 7 x 4á" with 
22 PO Type relays, most with at 
least 3 sets c/o contacts; 4 reed 
relays +coils, 2 pots, resistors, 
capacitors, 12BH7 valve, various 
diodes, tag board etc etc. Only £3.50 

PC ETCHING KIT MK H 
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 1113 

double sealed packs. 11b 90p; 31b 
£180; 101b £4.65; 1001b £35. 

COMPUTER PANELS 
Large quantity always available. 
31b asstd £1.60; 7Ib £2.85; 561b £15. 
Pack with about 500 components inc. 
at least 50 transistors £1. 

71b 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 
0101: Mains,transformer, 2A thermal 
cut -out, bridge rect., will give I.7- 
10.5V output with 2 extra capacitors 
(provided). 

TRANSFORMERS 
£130 

All mains primaries. 6 -0 -6V @ 100mA 
96p; 9 -0 -9V 100mA £1.02; 12 -0 -12V 
100mA £1.08. 24 -0 -24V 500mA £2.20 
1A 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 £4.40. 
6.5- 0 -6.5V 500mA £1.45; 17V 1A £2; 
9V 10A £3.00; sub -miniature 12 -0 -12V 
@ 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 (PW9) 
51 Shirley Park Road 
Southampton, SOI 4FX. 
Tel : (0703) 772501. 
Also callers welcome at 21 Deptford 
Bdy SRI 01 -692 2009, & 38 Lower 
Addiscombe Rd, Croydon 01 -688 2950 

BARGAIN PACKS 
12 BC107 £1.20 25 1N4001 £1.20 
14 BC108 £1.20 22 1N4002 £1.20 
12 BC109 £1.20 20 1N4003 £1.20 
15 BC148 £1.20 18 1N4004 £1.20 
13 BC149 £120 16 1)44005 £1.20 
12 BC157 £1.20 141 N4006 £1.20 
12 BC158 £1.20 12 1N4007 £120 
12 BC159£120 401N4148 £1.20 
2 2N2646 £1 .20 3 2N3055 £1.20 

10 BC328 £1.20 12 BC548 £1.20 
12 BF194 £1.20 12 BF195 £1 20 
7 BF173 £1.20 5 BF181 £120 

All full spec marked components. 

8 PIN DIL 741's 
10+ 26p;25+23p;100 +21 p; 250 +20p 

555 TIMERS 
3+ 60p; 10+ 509; 25+ 46p; 100+ 43p 

RESISTORS AND CAPACITORS 
400 asstd carbon resistors £1.40 
250 HI -stabs 1, 2, 5 %, 

4, 

0, 1W £1.35 
100 Wirewounds, 2W to 15W £1.80 
200 ceramic, mica etc caps £1.10 
100 C280 polyesters, 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 £750111 

VEROBOARD 
100 sq ins, about 8 pieces asstd sizes 
and pitches £t .15 

MISCELLANEOUS 
SPCO microswitch, 5A 12p; 15 asstd 
pots 75p; plug in relay, 25000 4 c/o 
25p; 4 x 80V 10A rects on heat sink, 
Ideal bait. charger. £1.20 SN76660N 
£1. Good range close tolerance resis- 
tors -SAE list 96kHz crystal £1. 

PUSH BUTTON BANK 
8 interlocking buttons, each 4 pole 
changeover, only 4 x 2} x I ". £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 £1.50; 
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 £t; 100 £3.00. 
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TAKE 2 
DAVID ANDREWS 

A series of simple transistor projects, 

BEFORE describing this project, a word of warn- 
ing. ing. Although exceedingly simple and easy to 
make, this device operates directly from the 

mains and has its components connected to the live 
mains without isolation from a transformer. This 
circuit is probably not suitable for less exprienced 
constructors. The project should definitely NOT be 
made unless the constructor is prepared to go all 
the way and make a fully insulated and earthed 
metal case similar to that which will be described. 

Speed control 
The circuit makes possible the speed control of 

series wound brush electric motors as found in 
small portable electric drills such as the Black and 
Decker D520 and D720 series. When the device is in 
circuit speed control is effective from about 20 
r.p.m. to half the drill's normal speed and at low 
speeds very little of the normal torque is lost; this 
constant torque effect is produced by making use 
of a feedback signal developed across the windings 
of the electric motor during the portion of the mains 
cycle when the thyristor is not conducting. Because 
the non -conducting cycle is necessary it is not pos- 
sible to insert a trias instead of a thyristor to obtain 
speed control up to maximum speed. Almost any 
thyristor having minimum ratings of 3 amp and 
400V breakdown can be used in the circuit. 

Thyristor operation 
To make the thyristor conduct it is necessary to 

pass a current between the gate and the cathode 
while a potential difference exists across the anode 
and cathode of the device. This trigger current is 
produced when the gate is made positive with 
respect to the cathode. 

Referring to Fig. 1, Rl in conjunction with VR1 
and Dl form a potential divider and rectifier across 
the mains so that the signal at the wiper of VR1 
is a positive going half wave signal, the amplitude 
of which can be varied with VR1. If there was a 

CSR1 
CRS3/40 

No. 71 MOTOR SPEED 

CONTROLLER 

using 

Output 
to drill 

Earth 
El -{ connection 

to drill 

l W0161 

Fig. 1: Circuit diagram of the Motor Speed Controller. 
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not more than twenty components. 

* components list 

R1 - 10k0 5W 
VR1 2kLi 2W wirewound 
D1 1N4004 
D2 1N4004 
CSR1 CRS3 /40 or similar 3A, 400V thyristor 
Metal case, MK socket, terminal blocks, cable 
clamp, wide bezel knob, bracket for thyristor, good 
quality insulating board, stand off spacers. Rubber 
grommet for mains lead 

normal resistive load across the output instead of a 
drill motor, the signal at the gate of the thyristor 
would rise, a positive direction in exact phase 
with the rise of the mains across the normally 
switched off device. 

When the gate current so produced reaches its 
trigger threshold the thyristor will turn on and hold 
on for the duration of that positive mains cycle -the 
power being dissipated in the load. At the end of 
the mains cycle the thyristor switches off because 
its "holding current" falls to zero. During the nega- 
tive half cycle which follows, the thyristor will not 
turn on but at the same moment in the net positive 
half cycle the first conduction cycle will be repeated. 

Motor action 
This explanation assumes a resistive load which 

guarantees that at the start of each positive half 
cycle the potential at the cathode of the thyristor is 
zero with respect to the gate, hence it is not difficult 
for the potential of the triggering voltage -set by 
VR1-to drive sufficient trigger current into the 
gate. 

If, however, a drill motor is connected across the 
output, the drill will start to rotate as soon as the 
first positive half Icycle is applied, but at the end of 
the cycle -when the thyristor switches off -the 
motor will "coast" on without extra power being 
applied. 

During this coasting action the armature of the 
motor behaves like a generator and produces a 
positive voltage at the cathode of the thyristor so 
when the next conducting cycle begins the potential 
at the gate has to reach a higher absolute value 
before the trigger current flows. This occurs later 
on in the cycle so consequently less energy is applied 
to the motor and it will not receive such a great 
"kick" of power. The effect is that the motor slows 
up slightly. 

This operation will, of course, occur repetitively 
over consecutive cycles and after a small period of 
time the system reaches equilibrium and the motor 
runs at a speed set by the potential at the wiper 
of VR1. 
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If torque is applied to the motor it will naturally 
try to slow down during the negative half cycles 
so a lower reverse voltage will be generated and 
the "kick" of the next positive cycle will be greater, 
thus maintaining the near constant torque. 

At slow speeds when no load is applied to the 
motor the speed may hunt up and down -a process 
known as "skip cycling" because the coasting action 
of the motor may prevent a further power kick over 
several cycles; as soon as torque is applied, how- 
ever, the skip cycling effect stops. 

Assembly 
When assembling the device take great care over 

insulation -sleeve the leads of all the components 
which should be mounted on a good quality insulated 
board, see Fig. 2. 

Remember that all connections are live to mains 
voltages INCLUDING the bracket for the thyristor 
and its mounting screw on the reverse side of the 
board. Because of this the board should be mounted 
on a metal front panel with stand -off spacers (Fig. 
3), and the metal panel must be earthed. 

Good quality 2 to 3mm 
insulating board 

To output 
socket 

Terminal 
blocks 

Hole for 
fixing 
screw 

_Hole for 
thyristor 

Solder tag 

N 

To metal 
case 

Cable clamp 

1W0171 

Fig. 2: Layout of the components in the Motor Speed Controller. 
Note that the bracket holding the thyristor will be live. 

Aluminium 
front panel 

Recessed 
grub screw 

10mm stand i offs 

Solder tag to 
take case 

earth lead 

Front panel with 
board fits here 

Standard 
aluminium 

box 

Aperture to take 
3 pin socket 

I wale' 

Fig. 3: Suggested "safe" method of housing the Motor Speed Controller. 
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Do not rely on the insulation of the spindle of the 
potentiometer. Use flush knobs which are either 
collet fixing or have .a deeply recessed grub screw. 
Input and output leads are taken to standard elec- 
trical terminal blocks screwed to the board and the 
mains input lead should be anchored securely with 
a cable clamp. 

The output can be connected from within the 
earthed case to a standard flush mounting MK wall 
socket which is screwed to the outside of the case 
if a suitably sized aperture is cut to take the ter - 
minations of the socket. DO NOT FORGET THE 
EARTH CONNECTION TO THIS SOCKET. 

Note that RI must be a five watt device and VR1 
a two watt wirewound potentiometer. 

TECHNICHOSS 

UIILE No.10 
presented last month 
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- :ATTERIES D G 

AVAILABLE NOW! 

REPRINT OF PW's 

TELE -TENNIS SERIES 

July- November 74 

Send 75p + 7p (post and packing) to: 
Chief Cashier (PW Tele- Tennis), 1PC Magazines, 
Tower House, Southampton Street, 
London, WC2E 9QX 
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Ot El-pAG 
INSIDE) 

E 
---14*-1!-PLENI*. 

Something 
for everybody! 
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¡Id' ELECT 
WITH OPTIONAL M.J. HUGHES M.A.,C.Eng.,MIERE 

THIS project is a wonderful example of how 
modern technology can bring what was a super - 
sophisticated project into the realms of 

anyone who is reasonably competent at wielding a 
soldering iron. At the same time mass production 
of the complex integrated circuit used has brought 
down the cost to an amazingly low figure. Some 
people might complain that the introduction of 
modern large scale integrated circuit technology 
takes all the fun out of amateur electronic con- 
struction. This may, perhaps, be the case in some 
instances but there are many constructors who may 
not have the time to embark on lengthy projects 
and who like to get down to a job and see it through 
in one or two sittings. 

It should not take the experienced constructor more 
than an hour or two to put this project together. 
Because of the simplicity of the electronic assembly 
it could, perhaps, be considered more as an exercise 
in neatness of construction and, for the real en- 
thusiast, could be a useful exercise in producing a 
"do- it- yourself" printed circuit board. 

PERFORMANCE 
Having sounded the fanfare perhaps we had better 

say a few things about the end product itself. On 
the face of it the device is "yet another" digital 
clock but there are a few significant differences. For 
a start, use is made of the popular General Instru- 

ment Microelectronics device the AY -5 -1224. This 
is one of the lowest priced digital clock IC's on the 
market, readily available from several advertisers 
in this magazine. Being a 16 pin DIL (dual -in -line) 
package there is not the usual high cost of a special - 
ised socket. The small number of output pins dearly 
inplies that there are no fancy options such as alarm 
or six digit capabilities. By clever design the manu- 
facturers have made amazing use of the few pins 
by giving them duplex functions from a strobe signal. 

For example, by adding a few diodes to the ex- 
ternal circuitry one has the option of 12 or 24 hour 
display (in the 12 hour mode the higher significant 
zeros of the hours presentation are blanked). The 
internal dividers can be pre- selected to operate 
from 50Hz or 60Hz inputs. In this project we have 
limited the design to 50Hz operation from 240V 
mains. The clock can be set to display minutes and 
seconds instead of hours and minutes, by the intro. 
duction of a further diode. There is a very unusual 
feature in the "reset to zero" facility which resets 
the display 'to "All Zeros" whether counting in the 
12 or 24 hour mode, in hours and minutes or minutes 
and seconds. This reset clears the early stages of 
the counter chains completely giving a true zero. An 
extra diode in the circuitry will give a BCD output 
instead of the seven segment output (we shall not 
make use of this facility in this project) and, if 
desired, the segment drive outputs can be comple- 
mentedby means of a single diode operating from 
the strobe line. 
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For those who have not come across the device 
before we show the typical general purpose appli- 
cation circuit in Fig. 1. We have deliberately left out 
component values on this drawing to avoid confusion 
with the circuit we shall be adapting for the project. 
A big attraction of the device is that it requires so 
few external components to get it to function. Its 
supply voltage is comparatively flexible, between 
12 and 18V, and this means one does not have to 
make use of a sophisticated power supply. A half 
wave rectified supply is adequate. This means that 
with a carefully designed printed circuit layout the 
whole clock can be made very compact without 
introducing too many constructional problems. The 
mechanical construction is rather novel, using three 
printed circuit boards in a "bedstead" structure. 
Pins are used to route connections from one board 
to the next and there is the absolute minimum 
amount of free wiring. 

Because of the "reset to zero" facility of the IC 
it seemed a pity to miss the obvious application of 
using the device as a stop clock (it will operate in 
"start /stop /reset" mode when counting in hours 
and minutes or minutes and seconds). Rather than 
include the necessary push buttons and switches in 
the basic clock it was felt wiser to offer this facility 

mi liO cK 
- MAIM TIMER 

with an external plug-in control. This means that 
those who just wish to make a simple clock can 
omit the extra components. Having the external 
control means that the user has remote control of the 
clock and this in itself could be a very useful feature 
for some applications. 

A very important application, which seems to have 
been missed out on in previous clock designs, is that 
in a photographic darkroom. What better than a red 

* components list 

Resist ors 
R1 470k.0 R6 2 2142 R11 1 k12 
R2 1 IQ Rl 1.5k12 R12 1 5kf2 
R3 2.2kS2 R8 1Ski/ R13 15kf2 
R4 2 2kS2 R9 1.5k12 R14 1 5kf2 
R5 2-2kd2 R10 1.5kí2 R15 1k12 

AH or +VN 5°j, 

Capacitors 
Cl 1000;uF 25V C2 O.022µ polyester 
C3 1000pF polyester 

Semiconductors 
Di 1N4001 D2/3/4 1N4148 
LED112/3/4 MAN3640 LEDS General purpose LED 
Tri to 11 inc ZTX108 
IC1 AY-5-1224 

All available from PW advertisers 

Miscellaneous 
Ti, Transformer 240V/12V 100mA, see text. Ski/ 
PLG1, 5 pin DIN plug and socket. S3, SP on /off 
slide switch. S4, 2P changeover pushbutton unit. 
55, SP push -to -make switch. 3 -way mains lead with 
grommet and clamp. Cabinet material. Feet, plastic 
or rubber. Set of PCB's (3). Timer control box, 75 x 
50 x 25mm (3 x 2 x 1in.) with lid. Veroboard pins, 
O.1in. (18). Sockets for LED's and ICI, see text. 

A specially wound transformer is available from 
Foresight Electronics, 62 High Street, Croydon, 
Surrey for £1.54 inc. VAT/pp. The same firm can 
supply the three PCB's for £2.04 inc. VAT /pp. 

LED display in a darkroom when printing an black 
and white paper? More will be said about stop dock 
applications when the control unit is described. 
Another advantage of keeping the extra stop clock 
components outside the main clock is that the 
overall size can be kept down. 

For the same reason it was felt desirable to keep 
the current drain of the clock to a minimum, allow- 
ing use of a small transformer, and to this end, high 
efficiency seven segment LED displays are used. 
These are MAN3640 manufactured by Monsanto. 
Other types that have the correct pin configuration 
could be used but they will not give as much 
illumination. 

FINAL CIRCUIT 
The circuit for the complete clock, including the 

switch and DIN socket for the stop clock facility, 
is shown in Fig. 2. Notice that only three external 
diodes are used in association with, the strobe line 
of the IC. These allow fast setting of hours and 
minutes at pins 1 and 16 respectively when the 
specific switch is closed. The diode going to pin 13 
selects a 24 hour display. If a 12 hour display is 
required this diode should be left out. 

The 1000pF capacitor between pin 3 and earth sets 
the multiplexing frequency and the 50Hz reference 
signal is fed to the input of the dock (pin 4) via. a 
470k12 and a 1kfl resistor. The junction of these 
resistors is taken to the. DIN output socket so that 
an external switch can earth the signal at this point 
thus stopping the clock. In order to reset the clock 
to zero, from the remote unit, it is necessary to take 
an output from the strobe line and pin 15 to the 
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Fig. 1: General application circuit for the AY -5 -1224 integrated circuit, emphasising the few components needed externally. 

DIN socket. The rest of the circuitry is associated 
with the LED display. 

ZTX108 transistors are used for digit select and 
segment drive. With the component values given the 
maximum current per segment is 10mA thus the 
common cathode digit select transistor never has 
to carry more than 70mA, well within the capa- 
bilities of the ZTX108. As the digits are multiplexed 
70mA represents the total display current apart from 
the decimal point (a further 15mA). Note that to 
get a balance in illumination level it is necessary to 

390 

drive the decimal point of the units of hours digit 
through lkfl while the rest of the digit segments 
are driven through 1 Skfl. The IC itself draws 10mA. 
This gives a MAXIMUM current for the whole circuit 
of 95mA hence the transformer has to be rated at 
10mA at 12V rms to be on the safe side. 

Unfortunately there are transformers and trans- 
formers! There are several types available on the 
market which will serve the purpose but they are 
either large and will not fit the circuit board or they 
are rather optimistically rated and tend to get hot 
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when operating continuously at the full circuit 
current. It is for this reason that we have arranged 
for a special transformer to be wound. It can be 
operated at the maximum current in the unventilated 
cabinet without overheating and has been specially 
designed to plug directly into our printed board 
layout. Before using other 100mA rated transformers 
check their temperature rise when operated over a 
period of half an hour or more at full load. 

CONSTRUCTION 
The circuit is built on three printed circuit boards 

which are designated: -the front panel, Fig. 3, which 
Carries the LED displays; the rear panel Fig. 4, carry - 
Practical Wireless, September 1975 

OV 

* These can be omitted (see text ) 
* These are fabricated on the PCB (see text) 

(W0441 

Fig, 2: Circuit of the clock described in the article, including the switch 
and socket required for the stop -clock facility, 

ing the external connecting socket and switches; and 
the main board Fig. 5, which embodies the rest of 
the circuitry. At an early stage the constructor must 
decide whether or not he wants to use the stop clock 
option. If this is not necessary and only a desk or 
mantlepiece clock is required items SKl and S3 
can be omitted. At the same time it is not necessary 
to cut the fixing holes for them in the rear panel. 
If it is decided to keep the option open, drill out 
the fixing holes for these components and drill and 
file the small slot for 53. The fixing holes and slot 
are marked in the printed circuit layout for the 
rear panel. Make sure that the two holes between 
the copper lands near the top of the rear panel are 
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drilled out to about 18 inch (enough for a matchstick 
to slide through). These holes are to facilitate 
operation of the hours and minutes set switches Sl 
and S2. 

Once all the holes are drilled start assembly by 
inserting all the Veroboard pins into their holes on 
the front and rear panels. Pins for 0 lin veroboard 
were used in the prototype and these require a suit- 
able hole to ensure a tight fit. They should be in- 
serted from the COPPER she of the board and 
pressed gently into place until they are firmly 
gripped in their holes. DO NOT SOLDER THEM IN 
AT THIS STAGE. If improvised pins are used trim 
off any excess which protrudes on the top side, 
with a pair of strong side cutters or a fine hacksaw 
blade, and then carefully file the cut end flush with 
the board. Try riot to make file marks on the board 
surface. 

Finish off the top side (non copper side) of the 
front and rear panels by painting with a matt black 
paint. 

When the paint is dry insert and solder the LED 
sockets into place. The LEDs themselves are inserted 
later. Notice that only 9 of the 14 possible locations 
are drilled for each socket. This is to allow space 
on the foil side of the board for the large number 
of conductors. Because of this remove, or bend fiat, 
the pins of the socket which are not required. Be 
very careful with the soldering because the lands 
are not very large and it is very easy to get a blob 
of solder bridging across the narrowly spaced con- 
ductors. Note that the spacing between socket 
locations has been set with the Texas Instruments 
"Low Profile" DIL socket in mind. Other types of 
sockets might be too wide in which case it might 
be necessary to file material off the sides of each 
socket until the four fit neatly together. Put the 
front panel aside and start assembly of the rear 
panel. 
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F'g. 3 left, and Fig. 4 above, show the end PCB's actual size and com- 
ponent layout. Fig. 4a below, shows the details of the two switches 

St and S2, constructed from phosphor bronze strip. 
Tin copper land and 
underside of bronze\ 
contact, then solder 
into place. 

Adjust so that contacts 
are normally open 

I AM 03911 

Insert and bolt 'nto place SK1 and S3 then connect 
their tags to the copper lands of the board as shown 
in Fig. 4. With reference to Fig. 4a, cut and bend 
springy phosphor bronze (a piece of draught ex- 
cluder strip will do nicely) into the shape of the 
contacts for S1 and S2. These contacts should be 
soldered on their respective copper lands having 
first tinned the underside of each contact where it 
comes into contact with the land. Now proceed to 
assemble the main board. 

When installing the transformer make sure to cut 
the spills off short after they have been soldered 
into place, to prevent any possibility of them shorting 
against the bottom of the case on final assembly. 
Now decide on whether 12 or 24 hour display is 
required. For stop clock operation is might be best 
to go for 24 hour display so that one can time up 
to 23 minutes 59 seconds when switched to time in 
minutes and seconds mode. For a 24 hour display 
insert D4 but this diode can be omitted if a 12 hour 
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version is required, with preceding zeros ripple 
blanked. 

Be careful about the polarity of the small diodes 
and in particular make sure that the transistors are 
connected correctly. It should be noted that the 
four digit select transistors, which are on their own, 
are orientated differently from the rest of the 
transistors! Ideally, use a 16 pin socket to carry ICI 
otherwise one may invalidate any manufacturer's 
guarantee. If it is decided to solder it into place 
take all the necessary precautions to prevent damage 
from static charges. When installing ICI be 
especially careful that it is inserted the correct way 
round! See Fig. 5. As already said, take care not to 
allow any solder to bridge the gaps between the 
narrowly spaced conductors in the vicinity of the 
transistors. Do not solder the mains cable into place 
just yet. 

It is now necessary to join the three boards to- 
gether. The three boards should be brought together 
by supporting on books so that the pins on the front 
and rear panels register exactly with the lands on 
the main hoard, see photograph. Make sure that the 
end panels are at right angles to the main board and 
then apply a generous amount of solder to each pin, 
ensuring that the pad on the end panel is wetted, at 
the same time as the length of the pin is soldered to 
the main board. This operation should be done very 
carefully as the pins carry the electronic signals 
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round the comer on to the end panels as well as 
providing mechanical support to the main board. 

It only remains to fix the mains cable into place 
with the cable clamp and solder the three cores 
into their respective holes on the main board. Use 
the smallest diameter three core cable available 
and make sure that the inlet hole is suitably grom- 
metted. Apart from testing and assembly into the 
final case the clock itself is now finished. Plug in 
IC1 and the four LED displays, taking very great 
care that they are the right way round. If in doubt 
make sure that that the decimal point can be seen 
at the bottom right hand corner of the device when 
viewed from the front. 

Apply power and the LEDs should display a group 
of digits. If S3 is switched to count in minutes and 
seconds the right hand digit should immediately 
start counting at second intervals. If this is the case 
put S3. into Hours and Minutes display mode and 
the rapid counting should stop and the right hand 
digit should change once a minute. Try the `hours' 
and `minutes' set switches by pushing a matchstick 
into each hole in turn until the respective contacts 
are brought together. Check that the connections 
going to 'SK1 are functioning correctly. Firstly set 
S3 to count minutes and seconds and then using a 
short piece of wire short pins 3 and 5 (of SK1) 
together; the display should reset to "All Zeros ". 
Remove this shorting link and then short pins 1 and 4; 
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Photograph of the underside of the electronic 
clock with an enlargement to show how the 
printed circuit board lands are soldered to the 

pins in the end boards. 

The illustration below is of the two simple 
shapes forming the cabinet for the clock. 
Inside dimensions are given for the inner 
lower part, the upper outer part being made 
to fit. In this prototype the metal used was 

16SWG aluminium. 

this should stop the counting as the 50Hz input is 
effectively earthed. 

There is the option of using the fifth terminal 
(No. 2), and in the prototype this was connected, 
via a short wire, to the negative rail of the clock 
(the negative lead of Cl) as it was felt that a small 
current in the remote control unit could be used 
to light an LED showing that all was well and that 
the clock was working. 

THE CABINET 
The cabinet is made from two pieces of folded 

aluminium which slide over each other and held in 
place with self- tapping screws, A piece of red pers- 
pex is Araldited in a vertical position at the front 
end of the narrower channel to form the front 
"window ". This should be so positioned that the LED 
displays just touch it when the rear panel of the 
clock is JUST inside the back end of the channel. 
The assembled "bedstead" chassis should be fixed 
into position with self -tapping screws but do not 
forget the earthing solder tag which has to be 
connected with a flexible lead to the point where 
the mains inlet cable is connected on the underside 
of the board. This earthing of the case is MOST 
IMPORTANT because it is metal and we suggest 
that in some applications one could be in a photo- 
graphic darkroom where there is always a certain 
amount of dampness present! 

TIMER OPERATION 
As a photographic enlarger timer, the mode switch 

should be set to count in minutes and seconds when 
the clock can be stopped or started with a remote 
switch across pins I and 4 of the DIN socket. A 
simple single- contact push switch connected across 
pins 3 and 5 will reset to zero. It would be very 
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Filter, if 
required 

121rnni 

simple to use a ganged switch to start and stop 
the clock which would also switch the enlarger lamp 
on and off. One can use a spare contact on the 
simple remote control unit, Fig. 6, to switch an LED 
on and off. When it is on it reminds the operator 
that the clock is timing. This is where the -15V 
source came in useful. It is quite conceivable that 
one could use this same cm-rent source to operate 
a relay. But be careful, do not draw more than 10 or 
20mA from the supply. This should be intermittent 
with a duty cycle of about 50/50 to avoid over- 
heating the transformer. 

The clock could prove very useful in school 
continued on page 414 
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F. G. RAYER 

CONV SI EH 
PART :2 receiver 

AUDIO BOARD 

Fig. 7 shows both sides of this board, which is 
prepared and wired in a similar way to the earlier 
boards already described. Solder a red flexible lead 
from C29 for battery positive and a lead from C28 
negative for the speaker the other side being re- 
turned to chassis. A jack socket is fitted to allow a 
speaker or phones to be plugged in. A 1511 speaker 
is most suitable, being attached to a baffle or en- 
closed within the cabinet. 

O 0 0 0 0 0 0 0 

O 0 

O 0 

o s-1 R25 1-6 o 

o s-4 R28 }-s o 

o s--{ R27 1-s o 
i9e 

The amplifier is tested by connecting C23 to an 
audio signal, or VR2. The unit has considerable 
gain so that it is easy to overload with strong 
signals. This is useful for weak signals, but naturally 
means that VR2 must be turned well back for 
stronger transmissions. The amplifier alone will 
draw about 10 to 12mA with no signal, rising to 
25 to 50mA with full volume. The quiescent current 
can be adjusted by changing R24, for a 3911, resistor 
with a 10011 pre -set in series, if particular transistors 
should require this sort of adjustment. 
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Fig. 7: Audio amplifier board, 
showing both component side:;. 
ana wiring side. Recommended 
speaker impedance :for this s; 

circuit is ISO, although a jack 
socket is provided for head 
phones should they be prefer,ed. 
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Fig. 8: Topside view of the 
chassis, giving positions of 
boards in relation to VR1, VR2 
and VC2. Moles for the front 
dial are made by following the 
paper template supplied by the 

dial manufacturer, 

1 
Speaker 

AF amplifier 
board 

R17 

VR2 
MC 

55 

D- 

+ 

2nd mixer /osc- 
IF amplifier 
board 

3 C18 

1st. mixer/ 
osc. board 

Drain 

Orange 

GENERAL CONSTRUCTION 

For a rigid assembly, panel and chassis are fixed 
together with side brackets, as in Fig. 8. This also 
shows the position of the circuit boards. Holes for 
the dial are made by following the paper template 
provided. VC2 is supported on a strong bracket to 
avoid any movement and it should line up cor- 
rectly with the drive. If necessary, a little adjust- 
ment to the position of the spindle can be obtained 
by making the bracket hole larger than necessary 
and placing a washer each side the bracket. The 
dial cùrsor is fixed to a collar which can be moved. 
This and the shaft are locked with the cursor at zero 
on the dial and VC2 fully closed. 

Connect all board positive leads as shown and run 
a lead down, (Fig. 9), to S5 which has 3 positions, 

TC1 
o Al or A3 

A2 Al 
I-1 E 

VR1 
MC 

I W026I 

CW /SSB, AM and OFF. S6 is wired so that the 
circuit to 1133 is completed in the second "on" 
position only. The receiver can be tested on AM 
reception only with the BFO and VC3 omitted. 

Fig. 9 shows the layout and connections under 
the chassis. Check that VC1 is mounted just clear 
of the side and that the fixing nuts of the aerial 
coils are only done up finger tight. The pins should 
be cleaned if necessary, and not `cooked' with the 
iron when soldering connections to them. 

Ceramic pre -sets are used for the oscillator circuit 
and mounted with 8BA bolts. The beehive air- spaced 
type of trimmers would probably be better as several 
turns are needed to move them from maximum to 
minimum value. As each trimmer proved to be set 
near half value, 30pF, 50pF or 60pF trimmers would 
also appear to be suitable. 

F-IMC 
Speaker 

S2 10 
C1. II VC2 

U ° 52 C6 F L3 ^ 

MC 54 
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C28 

BFO board 

+I F amplifier 

3 

22mm 

14- (") 
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60mm 
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I 22mm 
4 (e) 

I W0271 

fr 
Fig. 9: Aerlal.tirne (VC1), BFO 

. pitch (VC3) and trimmers 
viewed from underneath. The 
diagram also shows the pos- 
itioning of the BFO board and 
the three alternate aerial sock- 

Alt A? and A3. 
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BANDSWITCH 
The bandswitch is of a type in which contacts are 

fitted both sides of an insulated wafer. Switch con- 
nections are shown in Fig. 10, contacts Si and S4 
are separated from S2 and S3, for clarity. 

If reference is also made to Fig. 1, no error should 
arise here as, with this type of switch, contacts can 
be easily seen. Somewhat similar rotary switches 
with hidden contacts are also available, and with 
these a check should be made with a meter. 

If a fully -insulated speaker jack is used the outer 
or sleeve tag must be connected to the chassis or 
negative on the audio amplifier. 

Pin 8, Ll 

Pin 8,L2 

Al (aerial ) 

VC2 L3 

TC2 & Cl 
Pin 6, L1 

C2 Pin6,L2 

C3 

TC3 

C6 
VC1 

A3 

54 

54 

Earth 

W0281 

Fig. 10: Bandswitching for the Dual Conversion receiver is achieved 
with the wafer switch shown above. In the prototype only one wafer 
was used with contacts mounted both sides. 

ALIGNMENT 
A signal generator or accurately calibrated re- 

ceiver will prove useful when adjusting the various 
circuits, but satisfactory alignment is possible with- 
out either. 

465k1Hz IF. If a generator is available, couple it 
loosely to Tr3, placing an insulated lead near Tr3 
should be sufficient. Adjust the five cores of IFT2, 
IFT3 and IFT4 for best results. Each core should 
have a definite peak and need little movement. A 
correctly shaped tool, such as that available from the 
IFT maker, should be used, as a wedge-shaped metal 
blade would probably crack the cores and upset the 
adjustments. 

If no generator is available, wait until some signal 
can be accurately tuned in, then peak up the cores 
for best results. The signal should be relatively weak, 
with VR1 turned back and VR2 well towards 
maximum, so that adjustments are not masked by 
the AGC action. 

Second Mixer. Rotate the core of L4 until the oscil- 
lator carrier is found at about 6MHz with a re- 
ceiver. Alternatively, set the core with about 6mm 
(14in) of thread projecting. Now peak both cores 
of IFT1 for best volume with a 5.5MHz signal from 
the generator loosely coupled to pin 3, slightly 
adjusting L4 as necessary to peak up the signal. 

If no generator or receiver is available tune in 
any signal and adjust IFT1 and L4. Do this a little 
at a time to peak the signal, meanwhile rocking 
the tuning control from side to side if necessary. 
Should no signals be received, temporarily connect 
an aerial through a 100pF capacitor to pin 3 of 
IFT1. Breakthrough is almost certain to arise, and 
the signal can be peaked up by adjusting IFT1 and 
IA. Subsequently, shift each core slightly to avoid 
this unwanted signal and later peak up these cores 
when signals can be tuned in. 
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First Oscillator. If a receiver is available, it is 
easy to set the core of L3, on 160m first, as 
described. The trimmers can then be adjusted to 
give the coverages listed. Alternatively, adjust the 
core of L3 until some Top Band signal is received. 
When 1.3 and L4 are suitably adjusted lock each 
with a fixing nut. The other trimmers are then 
adjusted, with the bandswitch in the appropriate 
position, until the other amateur bands are found. 

Aerial Circuit. This is peaked with VC1 for best 
volume. If necessary, adjust L1 or L2 until both 
bands fall within the swing of VC1. It will be ap- 
parent that it is possible to obtain four other bands 
by deliberately tuning the aerial circuit to the second 
channel, or image frequencies. The second channel is 
IF x 2 from the wanted signal, that is 11MHz, if the 
IF is 5.5MHz. For example, the oscillator tunes 
7.15 to 7.55MHz for Top Band so the second channel 
for this range is 12.65 to 13.05MHz, which is re- 
mote from the wanted frequencies but which may 
provide some signals if VC1 is deliberately set to 
minimum capacitance. A similar effect is observed 
with some commercial equipment using this method 
of tuning but it does not indicate a fault. 

IFT1 is actually set to .some frequency near 
5.5MHz, which avoids interference, and L4 adjusted 
to convert this to 465kHz. Such adjustments are 
easily made a little at a time when the receiver is 
working and it should be clear that the operation 
of the receiver does not depend on ItTI being tuned 
to exactly 5.5MHz. 

Dial calibration is best made with a crystal marker 
or similar after finishing alignment adjustments. The 
scale is marked 0 to 100 will be useful when first 
checking the band coverage. 

BFO CIRCUIT 
Fig. 11 shows the circuit of the BFO with Tr10 

an oscillator working on approximately 465kHz, the 
frequency being adjusted by the BFO pitch control 
VC3. Switch S6 brings the BFO into operation in 
its last position only, for CW (Morse) and SSB 
(single sideband) reception. The value of VC3 is 
not too critical as long as sufficient shift of the 
BFO frequency is possible. Note that connections to 
4 and 5 must be as shown, for the circuit to operate. 

If, however, the circuit of the BFO appears not to 
be oscillating, evidenced by the lack of a beat note 
on AM or CW signals or inability to resolve SSB 
signals, the connections to pins 4 and 5 on the coil 
should be reversed. 

ASSEMBLY AND ADJUSTMENT 
The BFO is assembled as in Fig. 12. A lead from 

the MC tag is provided for the moving plates tag 
of VC3 and the lead coded brown is for the fixed 
plates. 

The lead coded white runs up through a hole, near 
IFT3. Coupling or injection is to the base of Tr5 
so that the BFO level is raised for diode Dl. 

Coupling was found to be suitable when the thin 
insulated lead from the BFO looped around the body 
of C19. Coupling is not in any way critical. However, 
if coupling is too tight, sensitivity to all signals is 
unnecessarily reduced. On the other hand, if coupling 
is very small, strong SSB signals will sound like 
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badly over -modulated AM, or will not be resolved 
at all. If VR2 is near maximum and VR1 is turned 
back to obtain reasonable volume, and SSB and CW 
signals are then received well, the amount of coup- 
ling to the base circuit. of Try is optimum. 

To obtain a satisfactory frequency range for VC3 
it is necessary to adjust the core of the BFO induc- 
tor which can be done by tuning in an AM signal, 

R33 
2.7k 

Looped around C19 

(W0291 

Fig. 11: Complete circuit of the BFO. The oscillator transistor Trio 
works at approximately 465kHz, frequency being varied by VC3, after 
rough adjustment of the core in L5. 

with VC3 half open, and adjusting the BFO coil 
until a loud heterodyne whistle is heard. The correct 
position is the zero -beat or middle setting. An audio 
tone, rising in pitch, is then obtained if VC3 is 
rotated either way. Check with one or two other 
signals to make sure that a harmonic of the BFO, 
reaching the aerial circuit, is not responsible. 

When receiving CW, adjust VC3 to the position 

0 40-1 C32 (- 

Tr10 

0 0 0 0 0 0 0 0 0 0 

Tr10 c b 

0 0 

56 
+ve supply 

0 0 1 

0 0 

R 
i 0 0 .0 .0000. 
0 0-1 R30 --. 

White Looped around 
C19 

Brown 
VC3 VC3 I W030 I 

Fig. 12: Underside and topside of BFO board. The output signal is 
taken via an insulated lead, looped around C19. 

giving best reception, which may prove to be either 
side of the zero position. To receive SSB it is essen- 
tial to adjust VC3 carefully, and to the required side 
of its zero position. The off -set used for 20m is the 
opposite to that on 40, 80 and 160m. The way in which 
this control operates will soon become clear in use. 
Remember that for all but weak signals it is essential 
to reduce gain prior to the detector, by turning back 
VR1. 

5'5MHz TRAP 
This is an optional item which can be added at 

any time. Its purpose is to reduce the strength of 
any unwanted signals which may be using frequen- 
cies near to that of the first IF, and which are 
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Underside photograph showing details 
of the universal chassis used and the 
5.5MHz trap, situated on the rear drop 

of the receiver. 

continued on page 403 
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IN the less expensive versions of the communica- 
tions type receiver the more commonly met 
deficiencies in short wave performance are lack 

of sensitivity and poor front -end selectivity on the 
higher frequency bands. With such a receiver the 
bands above about 12MHz may well appear to be 
completely dead at a time when a more expensive 
receiver can still produce a lively selection of signals. 
As a result the listener using the cheaper receiver 
may be failing to hear many stations simply because 
of the poor performance of his receiving equipment. 

SELECTIVITY 
In the simpler receivers the selectivity of the main 

IF amplifier is generally adequate for the separation 
of signals on adjacent channels, but the selectivity 
of the tuned circuits ahead of the mixer stage often 
leaves a lot to be desired. Since this type of receiver 
is usually a single conversion superheterodyne 
having an IF of around 465kHz, the effect of poor 
HF selectivity will be severe second channel or 
"image" interference on the high frequency bands. 
Thus, on the 14MHz amateur band severe break- 
through from broadcast stations operating in the 
15MHz band is frequently experienced. On the other 
bands, reception may be marred by CW or tele- printer interference from stations operating roughly 
1MHz, or twice the IF, above the frequency of the 

OFF 

-c 

MHz 

desired station. This assumes that the receiver 
follows the usual practice in which the local oscil- ator for the mixer stage is operated at a frequency 
above that of the signal. 

The problem of lack of receiver sensitivity on the higher frequencies can be readily solved by merely 
adding a pre -amplifier stage to the main receiver. 
However, this solution is likely to aggravate the 
second channel interference problem unless some additional selectivity is provided in the pre - amplifier 
unit. This add -on unit would then effectively become 
a preselector amplifier and, with its aid, the per- formance of the receiver, in terms of both its sensi- 
tivity and selectivity, can be greatly improved. 

For the relatively small cost of making a suitable 
add -on unit the user of a simple inexpensive receiver, 
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Interior view from above, of the 'U' shaped 
chassis, showing details of the PCB, coils and 
switch layout. The two coils, L1 /L2 are mounted 
on 8 small screen with their bases towards 

the front panel to facilitate short wiring, 
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is able to compete on rather more favourable terms 
with other listeners fortunate enough to have more 
expensive equipment. 

INTEGRATED AMPLIFIER 
In this article a preamplifier unit is described 

which makes use of an integrated circuit amplifier 
to provide the additional gain. This gives the advan- 
tage of simplicity in construction since few external 
components are needed with the IC. A Fairchild 
type µA703 RF /IF amplifier was chosen for this 
purpose since it is inexpensive and is readily obtain- 
able. 

Basically the µA703, which has six lead wires, is 
a single stage two transistor amplifier of the emitter - 
coupled type. A third transistor provides the con- 
stant-current feed for the emitters of the differential 
amplifier stage. The chip also incorporates resistors 
and diodes to provide the correct bias for the ampli- 
fier and allow the supply to be decoupled. Since it 
is difficult to fabricate large value capacitors on an 
IC chip, the decoupling capacitors have to be wired 
externally. 

The type of amplifier circuit used and its small 
physical size ensure that the feedback of signals 
from output to input, inside the amplifier, is 
extremely small. This means that stable operation 
of the circuit is readily achieved without the need for 
any form of neutralisation. The µA703 has a forward 
transeonductance of some 30 mmhos at the frequen- 
cies in use, so there is no lack of available gain. 

Aerie I 

input 

Fig. 1: Alternative aerial coupling circuit to that used in the prototype, 
but of a simpler design. 

MATCHING STAGE 
For the short wave bands, the input impedance 

of the µA703 amplifier is about 150011. If this imped- 
ance were connected directly across the input tuned 
circuit, it would cause severe shunt loading, reducing 
the effective Q and hence the selectivity of the input 
tuned circuit. 

The effects of loading on the tuned circuit can be 
reduced by using a coupling winding on the tuning 
coil to feed the amplifier input. It then becomes 
possible to provide a rough impedance match over 
most of the tuning range, although there will be 
a reduction in the signal voltage fed to the amplifier 
because of the step -down transformer action of the 
coupling winding. Also the need to switch the extra 
winding on the coils makes band changing arrange- 
ments more complicated. 

An alternative impedance matching technique 
makes use of a field -effect transistor as a source 
follower stage between the tuned circuit and the 
amplifier input. This stage will have a very high 
input impedance and a low output impedance thus 
providing the required buffering action between the 
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tuned circuit and the amplifier. Since the gain of 
the source follower is nearly unity almost all of the 
signal is passed to the amplifier. The source follower 
has an input impedance of more than 1M1l. It will 
therefore produce virtually no loading effect on the 
input tuned circuit, permitting maximum operating 
Q and hence high selectivity to be maintained. 

To ensure that the correct bias conditions are 
maintained within the 703 amplifier, it is recom- 

11 t O( 36t 
1 3 

Fixing 
holes 

o 

o 

o 

0 

oo 

o 

2t O( 6t 

L1 L2 

6 4 

Coil base 

(FK0731 

Fig. 2: L1 /L2 coil winding details and pin configuration. 

mended that the DC resistance of the external circuit 
connected between the input terminals of the 703 
should be less than 100011. This is achieved here by 
connecting a 47011 resistor across the 703 input 
terminals. 

If the output of the source follower transistor 
were connected directly to the input of the 703 some 
of the current from the transistor would flow into 
the amplifier input circuit and upset the internal 
biasing conditions. To avoid this, the source follower 
output is coupled through a capacitor to the 703 
input. Although the 47011 resistor providing the bias 
path for the 703 is effectively shunted across the 
output of the source follower, it has little effect 
upon the signal level fed to the 703 amplifier. 

INPUT TUNING 
For most SW listeners the more interesting of the 

bands lie within the range 3MHz to 25MHz. This 
range can be covered using only two switched coils. 
The first coil is used to tune from 3MHz to 10MHz 
whilst the second covers frequencies from say 9MHz 
up to about 27MHz. For frequencies below about 
3MHz it is likely that the performance of the 
receiver will be quite adequate without the need for 
a pre -amplifier. If it is desired to include the 28 to 
30MHz amateur band, this should be possible by 
readjustment of the two tuning ranges. This may, 
however, involve some loss of coverage at the lower 
frequency end of the range. 

Tuning is carried out by means of a single gang 
365pF air spaced variable capacitor. In the present 
climate of component shortages it may be difficult 
to obtain the particular type of tuning capacitor 
specified. As an alternative almost any air spaced 
variable capacitor of small physical size and with 
a maximum capacitance of 350 to 500pF should be 
suitable. A 208 +176pF dual gang transistor radio 
type could be used with the two sections connected 
in parallel to give 384pF. Although the tuning is 
fairly sharp at the higher frequencies it should not 
be necessary to fit a slow motion drive to the 
capacitor. 
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The signal from the aerial is coupled to the tuned 
circuit through a link winding on each of the tuning 
coils. These windings are switched at the same time 
as the main tuning coil when the frequency range 
is .selected. An alternative and simpler approach to 
coupling the aerial circuit is to feed the signal 
through a capacitor in series between the aerial 
terminal and the gate of the transistor, as shown in 
Fig. 1. This simple arrangement however is not as 
effective as the use of separate switched link 
windings. 

Each of the tuning coils is wound, together with 
its aerial coupling winding, on to a 6mm diameter 
coil former. The formers used are Neosid types on 
a square base as used for the IF strips of older 
television receivers. The coil former is 35mm long 
and is mounted inside an aluminium screening can 
to reduce stray pick -up. Tuning coverage is adjusted 
by an iron dust core. 

For the lower frequency range a tuning inductance 
of about 6 °4µH is required, obtained by a winding 
of 36 turns of 28SWG enamelled wire close wound. 
The aerial coupling link consists of 6 turns of the 

3 

0 
ID 

LF 

L2 

T Tri 
1 2N3823 HFo ) 
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o 
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SIb 
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R2 
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0.1}IF 

R1 
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IC1 
NA703 

dHF 
LF\v 
Off o 

C3 
0°1}aF 

T 

* components list 

Resistors 
R1 33052 
R2 47052 

apacitors` 
Cl 0.01,uF 

x 
' C3 0 °1z.F 

C2 0.1AF . C4 0 °1µF 
VC1 385pF air spaced variable 

lemiconductors 
Tri 2N3823 (FET) 
Ici ,uA703 or equivalent 

Miscellaneous 
121, L2 see text. S1, 3 -pole 3 -way wavechange 

switch. T1, toroidal core type T -50 -2 Carbonyl 'E, 
available from TMP (Electronic Supplies), 3 Bryn Clyd, 
Leesweod, Mold, Clwyd, CH? 4RU, Equivalent 
cores (up to 30MHz) also,: available from other 
distributors. 
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!ig. 3: Complete circuit dia- 
gram of the SW Preamplifier 
giving details of ICI (uA703). 
and Tri (2N3823) base con -, 

. nectfons. 

same wire wound on top of the 
the end near the coil former base. 

The coil used for the high frequency range is 
wound with 24SWG enamelled wire and consists of 
11 turns wound to form a single layer coil about 
12.5mm (12in) long. This means that the turns will 
be spaced out roughly one wire diameter apart. For 
this coil the required inductance of 0.8µH will be 
obtained when the iron dust core is inserted. The 
link winding is 2 turns of 24SWG wire, wound be- 
tween the turns of the main coil at the base end 
of the coil former. Figure 2 gives details of the coil 
windings and also the pin connections on the coil 
bases. In Fig. 3 the complete circuit of the pre- 
amplifier unit is shown. 

main winding at 

OUTPUT TRANSFORMER 
Rather than use a second tuned circuit ganged to 

the input circuit, a broadband untuned transformer 
is used to couple the output from the pre- amplifier 
to the main receiver input. This simplifies range 
switching and reduces the possibility of amplifier 
instability. 

To produce an efficient broadband RF transformer 
the toroidal type of construction is employed. In 
this, the core of the transformer takes the form of 
a doughnut shaped ring of powdered iron material. 
The windings are wound on the core by looping the 
turns through the central hole as shown in Fig. 4. 

A T -50 -2 type core is used for the transformer in 

4--- 12.5mm(1/2 in 

6.3mm (V4 in), 

Primary 
50t 

36SWG 
enamelled 

Secondary 
16t 
36SWG 

enamelled 

3.2mm(1V8in) 
IFK074) 

Fig. 4: Transformer Ti, is of toroidal construction, efficient for 
broadband RF applications. 

401 

www.americanradiohistory.com

www.americanradiohistory.com


10 +0= 20? 
I would advise. Sinclair Scienti- 

fic owners to be careful if they 
use Mr. McBriar's "clear last 
entry" system (Letters, June) as 
this can give some very surprising 
results. I suggest they try the 
following key sequence to illus- 
trate the point: 1,E,1, +,1,E, -, 
9,9, +. This gives the answer 
2.0000 01 or, in effect, 10 + 0 = 
20!! 

This incorrect result is caused 
by an anomaly in the calculator's 
logic, but it can be avoided by 
limiting numbers to the range 
10 -50 to l05°. - R. T. Russell 
(Kent). 

So now you know! 
I have been reading the various 

letters over the past few months 
concerning the reception of public 
service broadcasts and was parti- 
cularly interested in the selection 
appearing in the June edition. 

I have, for a long time, been 
concerned about this aspect of the 
law and, since I am employed in 
the legal profession, I have been 
able to go into the matter at some 
depth. 

My first encounter was when I 
was about to purchase a com- 
munications receiver and the 
typical footnote on the ads. 
warned that for reception of cer- 
tain broadcasts a licence "not 
generally available to the public" 
was required. Appreciating that a 
C.R. would cover trawlers, etc., 
I contacted the, then, Ministry of 
Posts & Telecommunications to 
find out about this licence. I was 
quite surprised to receive a reply 
stating "I should point out . . 

that it is an offence contrary to 
the Wireless Telegraphy Act 1949 

. . to listen intentionally to 
broadcasts from . .. police, fire- 
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brigade, etc., and no licence can 
be issued ..." (emphasis marks 
my own). The letter went on to 
state that the maximum fine for 
a first offence was £50, and £100 
thereafter. 

I, like D. H. Myers, could not 
accept that merely to listen inten- 
tionally was an offence and I 
buried myself in the statute books 
to read the Wireless Telegraphy 
Acts 1949 and 1967, the Marine, 
etc., Broadcasting (Offences) Act 
1967 and the Post Office Act 1969. 
There was nothing I could find 
to support the view that to 
listen intentionally was, in itself, 
an offence. I was continually 
bothered by references to "author- 
ised broadcasting stations ". Could 
this, I thought, mean that we 
could not listen to Hilversum? 

Determined to prove that Big 
Brother was NOT going to tell 
me what I could or could not 
listen to, I wrote back to the 
Ministry quoting what I had read 
and adding, with some relish, that 
even the dreaded Marine Broad- 
casting Offences Act did not pro- 
hibit LISTENING to such stations! 

The Ministry took considerable 
trouble with their detailed reply: 

(1) An authorised broadcasting 
station is defined (Statutory 
Instrument 1970 No. 548. The 
Wireless Telegraphy (Broadcast 
Licence Changes and Exemption 
Regulations 1970)) as "a station 
for the time being authorised to 
conduct a broadcasting service 
pursuant to the International 
Radiocommunications Regulations 
for the time being in force ". 

(2) "Broadcasting service" is 
defined in those Regulations as 
"a radiocommunication service ... 
where the transmissions are in- 
tended for direct reception by the 
general public ". 

(3) Section 5(b)(1) of the 
Wireless Telegraphy Act 1949 
makes clear that it is an offence 
... to use ... any ... apparatus 
with intent to obtain information 
as to the contents, sender or 
addressee of any message which ... the person using the appara- 
tus is (not) authorised by the 
Minister ... to receive. 

Surely, I thought, this had 
proved my very point -there had 
to be intent to obtain information! 
I stopped my correspondence with 
the Ministry at that point feeling 
somewhat pleased with myself. 

A little later, in a legal journal, 
I found a decision of the High 
Court which was to shatter this. 
The case in question was "Paul 

v Ministry of Posts ". The Court 
had dismissed an appeal, holding 
that a man who listened to 
firebrigade messages wit h o u t 
authority was guilty of an offence 
under Section 5(b) (1), although 
there was no intention to use this 
information for an improper use. 
(Anyone who has access to a 
copy of "The Times" for 6th 
March, 1973, can read the full 
facts for himself). It does, though, 
seem clear from this decision that 
merely to listen is to intend to 
"obtain information, etc." and is 
therefore an offence in itself! Of 
course, merely to tune to a public 
service by accident is specifically 
exempted by the same section 
but, those who continue to listen 
do so at their peril! Remembering 
that ignorance of the law is no 
excuse. 

I STILL find this piece of law 
totally unacceptable and the day 
it is repealed will be a day to 
rejoice. As to whether freedom 
of choice is being curtailed is a 
matter of personal belief. I my- 
self think it is. But, to criticise 
the, now, Home Office for seeking 
to uphold the law is not, in my 
opinion, at all fair. Whether the 
law is just or unjust, it must be 
accepted to be the law. The Home 
Office has been given the job of 
operating this sphere of law and 
they, like me, have to do their job 
whether they like it or not. Those 
of us who do not approve must 
take all proper steps to change 
the law not sit back damning a 
government department which 
has the unenviable task of operat- 
ing the law. -(Name and address 
supplied) . 

Single handed 
I recently built the PW Tele- 

Tennis . by M. J. Hughes, and 
found it to be a great time -passer. 
However. one draw -back to the 
game is that it requires two 
players. For this reason, I cut the 
copper track of the OV line, feed- 
ing IC23 (NE555). A switch was 
then inserted, and mounted on 
the outside panel. 

The outcome of this modifica- 
tion, is that the right -hand bat 
loses height, and provides a wall 
to bounce the ball off. Also, 
readers may like to know that it 
is impossible to beat the machine, 
when wired in this manner! -A. 
O'Brian (Sunderland). 
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Calculating danger 
The paragraph in "Production 

lines" about the "Mickey Math" 
calculator has prompted me to 
put pen to paper about calcula- 
tors in general. 

As a sixth form student I have 
so far resisted the temptation to 
invest in a calculator for two 
main reasons: 

(a) Financial -no elucidation 
needed! 

(b) Not only do I consider that 
I don't need a calculator -I think 
that, as far as I, and others in 
school are concerned, it would be 
a positively bad thing. 

After several years of handling 
"A" level equations I have ac- 
quired a sort of mental agility 
which is useful, not only in tedius 
calculations, but also in quick 
estimations of everyday problems. 
For example, Ì never multiply by 
5, I divide by 2 and move the 
decimal point one place to the 
right. Then there's the old trick 
of finding whether a number is 
divisible by 9, by adding the digits -I have recently found this 
works with 3 as well. 

If one used a calculator, these 
little tricks would not be neces- 
sary, which perhaps would detract 

from one's understanding of the 
ideas involved. Also, calculators 
are not allowed in exams, so it's 
useful to have the practice in cal- 
culation before. 

To be fair, I do make extensive 
use of slide rules, logs and other 
tables, but there are tricks to be 
learnt or invented with these as 
well. 

Teaching a child to use a calcu- 
lator certainly isn't teaching it 
maths. Although children learn 
processes for addition, multiplica- 
tion, etc., they do not necessarily 
understand exactly what they are 
doing, until years later, after a 
lot of experience working with 
numbers. It is only comparatively 
recently that I realised precisely 
why, when dividing vulgar frac- 
tions, you "turn the second one 
upside down and multiply." 

Will children soon be leaving 
Junior School who do not really 
understand what is meant by 
addition, subtraction, etc., and 
cannot multiply or divide without 
their calculators? 

Agreed, the pocket calculator is 
a good thing for the housewife, 
checking bills, or the businessman 
or university student; but with 
programmable calculators (Le., 
p o c k e t computers) becoming 

cheaply available, as I am sure 
will happen, the range of func- 
tions available on calculators will 
extend to embrace more complex 
algebraic ideas, even perhaps in- 
tegral and differential calculus. 

Shall we soon see students leav- 
ing sixth form college for Univer- 
sity who cannot solve a simple 
quadratic equation without their 
"Acme Pocket Comput-o-matic"? 
-Jonathan Gebbie (Hants) 

Why bother ! ? 
How right you are, dear Editor, 

in your editorial on Technological 
Poverty (August). The daughter, 
aged 24, of a colleague is a tem- 
porary shorthand typist with a 
bank in the City of London and 
although she admits that `she is 
not all that good' has been offered 
a permanent position in the bank 
at £70 a week or £3,640 a year! 
She's `thinking' about it because 
it means starting at gam instead 
of at 9.30am! 

After a lifetime in electronics 
and communications my present 
salary as a senior executive on 
a national monthly electronics 
magazine is £3,875! I feel like 
throwing myself into the river! 
(Name and address supplied.) 

DUAL CONVERSION RECEIVER -contd from page 398 

introduced into the receiver through the aerial dr- 
cuit. If interference of this type is present, it can 
be easily identified as it is not influenced by tuning. 

Whether or not such interference arises depends 
on the actual aerial and other circumstances. The 
most likely cause of trouble would be with a long, 
random length end -connected aerial. The use of 
some form of resonant amateur band aerial, or aerial 
tuner, will reduce chances of 5.5MHz breakthrough. 
Direct pick -up is also largely avoided by using a 
metal cabinet, while the frequency of the first IF can 
be shifted one way or the other, if necessary, to 
avoid a strong transmission. 

TRAP CONSTRUCTION 
The trap comprises a 13.641 slug tuned coil, with 

a 47pF silver mica capacitor in parallel. The Denco 
"White" Range 3 (valve type) miniature coil is 
suitable and the maker's can is used for screening. 
The capacitor is connected across pins 1 and 3, Fig. 9. 
Pin 1 goes to the aerial or an aerial trimmer if the 
aerial is very long, and pin 3 is connected to Si. 
Drill the can lid to take the coil mounting bush. 
Drill a small hole for a lead high on the side of the 
lid and cut off a little of the can threaded portion 
so that the can does not cover the hole when screwed 
in place. Also drill a small hole in the middle of 
the bottom of the can. 

Use the coil to fix the lid inside the back runner 
of the chassis, near the aerial socket, and run a 
lead from pin i through the hole to the socket. Solder 
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a lead to pin 3, pass it through the hole in the can 
bottom, and screw the can in place. The lid must 
make contact with the chassis runner, so the paper 
coil identification label should be removed. 

The trap can be set by coupling the signal gen- 
erator to the aerial, tuned to 5-5MHz, and then 
rotating the care for minimum volume. Alterna- 
tively, set the core for minimum interference from 
any unwanted signal around this frequency. 

AERIAL 
Many signals should be heard with an indoor 

wire, or quite short outdoor aerial. For extreme 
distance reception, an efficient external aerial will be 
essential. With aerials of medium length, TC1 is 
unscrewed to reduce loading of the tuned circuit, 
while with long aerials, TC1 or another series capac- 
itor can with advantage be plugged into socket Al. 
Though many transmissions can be received without 
an earth, better reception of weak and difficult 
signals can be expected when this is provided. 

It is necessary to provide holes in the back of 
the case so that the aerial sockets etc. can be 
reached. These can be made with a chassis punch, 
or small holes can be drilled to take a saw blade 
so that a suitable aperture can be cut. An opening 
lid was formed in the prototype by cutting out a 
piece 254 X 127mm (10 X 5in) with a saw, and hinge 
ing this at the back. When closed, the lid rests 
on strips bolted to the case top each side. This lid 
is not essential. 
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continued from page 401 

the pre-amplifier unit. This type of core has an 
outside diameter of 12.5mm (12in) and is 3.2mm 
(18in) thick with a central hole of 6.3mm (14in) 
diameter. Thus the core is roughly 3.2mm (18in) 
square cross section. These cores are colour coded 
to indicate the type of material used. In the case 
of the T -50 -2 the colour code is red and the material 
is effective up to a frequency of at least 30MHz. 

A primary winding of 50 turns is wound on the 
core using 36SWG enamelled wire, each turn being 
threaded through the central hole in the ring core. 
Try to wind the turns in an even layer but do not 
pull the turns too tight otherwise the enamel coating 
on the wire may be damaged. Make sure that turns 
do not cross or ovarian one another since this can 
greatly reduce the efficiency of the transformer. 
When the winding is complete, twist the free ends 
loosely together to hold the winding in placé on the 
care. 

In the remaining space on the core between the 
ends of the primary winding 16 turns of the same 
gauge wire are wound on to the core to form the 
secondary of the transformer. Once more check that 
there are no crossed turns and that the primary and 
secondary windings do not overlap. When complete, 
the windings will be slightly loose on the core but 
there is no need to worry about this. It is not 
advisable to cement the windings with coil cement 
since this can increase the capacitance of the wind- 
ings and reduce the efficiency of the transformer. 

When the unit is connected to a receiver the load 
impedance presented to it by the receiver input 
circuits will vary considerably over the tuning range. 
If the load has a high impedance, and is reactive, 
it is possible that the 703 amplifier can become 
unstable at the higher frequencies. To avoid this, 
and to even out the gain over the complete range, 
a shunt damping resistor (R3) is connected across 
the secondary of the output transformer. 

One advantage of using the toroidal type trans- 
former is that the magnetic field of the transformer 
is confined almost entirely to the ring core. This 
results in very little stray RIP field, which makes 
screening unnecessary. 

CONSTRUCTION 
The components of the amplifier circuit are 

mounted on a small printed circuit board measuring 
50mm (2in) by 62.5mm (212in). A suitable layout 
for the PCB is given in Fig. 5. The output trans - 
former T1 is simply held down on the board by its 
four wires. If desired the core can be fixed with 
a nylon or tufnol screw, but NOT a metal one. 

A simple inverted "U" shape chassis 125mm (5in) 
wide, 100mm (4in) deep and 50mm (tin) high is 
used to carry the tuning components and the PCB. 
For the cover, another "U" shaped piece of 
aluminium can be used and is fixed to the main 
chassis with self -tapping- screws. Note that the two 
tuning coils are mounted on a small aluminium 
screen with their bases facing the front panel to 
give .short wiring runs to the switch and tuning 
capacitor. Aerial and earth input sockets, and the 
output coaxial socket for the feed to the receiver 
are mounted on the back of the chassis. .It is impor- 
tant that the PCB should be spaced from the chassis 
to reduce stray capacitance to earth from the copper 
tracks. 
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Fig, 5; PC9, full size, showing the component layout above and foil 
side below. 

PERFORMANCE 
A gain of some 20 to 30áB in signal level can be 

expected over the tuning range of the unit. This is 
equal to about 3 or 4 "S" points in signal strength. 
The output of the unit is connected to the aerial and 
earth terminals of the main receiver via the shortest 
length of coaxial cable possible. Alternatively a 
twisted pair or balanced twin feeder cable could be 
used, but the advantage of a screened cable is that 
there is less possibility of direct pick -up of strong 
signals on the cable. 

Current consumption of the unit is approximately 
10mA at 9V. A PPG type 9V battery can be used 
to power the unit which should give good battery 
life. Alternatively a small mains-driven power unit 
can be used. 

OPERATION - 

Using the pre -amplifier is quite straightforward. 
First tune the main receiver to the desired frequency 
band and select the apprcpriate range on the pre- 
amplifier. Adjust the unit's tuning capacitor until 
maximum signal or noise is obtained. In some cases 
it may, be found that there are apparently two signal 
peaks in the pre- amplifier tuning. One will occur 
when the pre-amplifieris tuned to the main receiver 
image frequency. Usually the correct tuning point 
for the pre- amplifier will be at the lower frequency 
peak. 

Once the unit is tuned for the band it should be 
possible to operate throughout the band with no 
further adjustment of the unit's tuning, since the 
peak is fairly flat over a band of some 200 to 300kHz 
on the higher frequency bands. rEi 
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Makers of 

Stîriing t unt i S 
audio equipment 

ORIGINATORS OF PRE -PACKED COMPONENTS IN BRITAIN - AND STILL LEADING ! 

AUDIO 
POWER AMPS 
SS103 
Compact I.C. amp. 3 watts R.M.S. Single channel 
(mono). On P.C.B. size 31" x 2 ". Needs 10 -20V 
supply. £1.75 
55103 -3 
Stereo version of above. (Two I.Cs.) £3.25 
NEW! SS105 Mk. 2 
A compact all- purpose power amp. Can be run 
from 12V car battery. Size 3#" x 2 ". Useful 5W 
output (mono) into 3Q using 12V. Excellent value. 

SS110 Mk. 2 £2.25 
Similar in size to SS105 but will give 10W output 
into 452 using 24V (mono). Two in stereo give 
first -class results, suitable for many domestic 
applications. £275 
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. £3.60 

MODULES- today's most challenging values! 

Niv3\47 
SPECIAL 
OFFERS 

LM 300 AUDIO IC 
(Marked SL60745), Brand 
new and to spec. 3 watts 
R.M.S. out. With data. 

E1.00 
2X SN7490. Brand new 
I.C. to spec. decode 
counters. £1.00* 
3XSN 7400 Quad 2 input 
Nan gate ICs. 50y 

SUNDRY 
P.1 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 (for cars) (8 %). £100 
Books by Bernard's Publications. 
Newnes -Butterworth's etc. No VAT. 

rsw 11111r a esam 

THE FREE CATALOGU 
I New edition better than ever. It's 

1 
your'a for free and well worth' 
getting -only please send large 

IS.A.E. with 10p stamp if we have i 
to post it t0 you 

IMMI WWI OMNI NNW ME! 

NEW RANGE 
TP SELECTION 

TP5 20 Transistors, PNP German- 
ium, Red Spot A.F. 

TPO 20 Transistors, PNP German- 
ium, White spot RF. 

TP7 1 2N174 150w 80Vice Power 
Transistor, with mounting 
assembly. 

TPIO 100 diodes, mixed Germanium, 
Gold- bonded, etc. Marked /Un- 
marked. 

TP23 Twenty NPN Silicon uncoded 
T05. Similar to BFY50 /2, 2N596, 
2N1613, etc. Complementary to 
TP24. 

TP24 Twenty PNP Silicon, uncoded 
T05. Similar to BFY64, 2N2904/5 

TP29 8 power diodes 400V, 1.25A 
Silicon FGT 3/4. 

ALL ABOVE PACKS -50p 

PRE -AMP /CONTROL MODULES 
SS100 
Active tone control unit to provide Bass and 
Treble facilities (stereo). £1.60 
SS101 
Pre -amp for stereo ceramic cartridges, radio and 
tape. £1.60 
55102 
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 SS201 
uses I.C. Carefully checked before despatch. 
SS203 £5.25 
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.D, can easily be fitted. £5.62 
Above 3 units together special price £1212 

TRANSISTOR & COMPONENT PACKS 
UT SELECTION 

UT1 50 PNP's Germanium, AF& RF. 

UT2 150 Germanium diodes, min. 
glass. 

UT4 100 Silicon diodes, min. glass, 
similar to IN914, 1N916. 

UT5 40 250m W Zener diodes OAZ24 
range; average 50% good. 

UT7 30 Silicon rectifiers 750mA, 
mixed voltages, Top Hats, etc. 

UT9 40 NPN Silicon planera. Simi- 
lar to 2N3707.11 range. Low 
noise amps. 

UT12 26 2N3702/3 Transistors, PNP 
Silicon, Plastic to 92. 

EACH. TP Tested d, Guaranteed; UT Untested, unmarked; CP Components, 

CP SELECTION 
CPt Mixed bag of capacitors-Elec- 

trotytic, Paper, Silver Mica. 
(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 -pre -set, w /wound, 
carbon, dual, with /without 
switches -all mixed, 

CP7 Heat sinks, assorted. To fit 
SO -Z (0072) 70.1 (AC128). 
etc. 

CAPACITOR DISCHARGE IGNITION KIT 
Simple to assemble and fit. Improves car performance, 
saves on fuel. P&P 30p. £7.50 
BI- PRE -PAK X -HATCH GENERATOR Mk.2 

Four-pattern selector switch 
3 "x5} "x3" 
Ready -built 
and tested '£9.93 
In kit form 0E7.93 

Please add 35v 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" £1950 plus 40p 
for P&P plus VAT at current rate. 

TERMS OF BUSINESS: 
VAT at 25% must be added to total value of order except for items marked 
a or (0 %), when VAT Is to be added at 0 %. No VAT on overseas orders. P OST 
& PACKING add 22p for UK orders unless marked otherwise. Minimum mail 
order acceptable -E1. 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. 

131PRE-PAK LTD - 

222 224 WEST ROAD,WESTCLIFF -ON- SEA,ESSEX SSO 9DF. 

TELEPHONE: SOUTHEND(0702)46344. 

WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED 

55300 POWER SUPPLY STABILISER 
Add this to your unstabilised supply to obtain a steady work- 
ing voltage from 16 to 50V for your audio system, workbench 
etc. Money saving and very reliable. £3.25a 

PLASTIC POWER TRANSISTORS 
40 WATT SILICON' 
Type Polarity Gain VCE Price 
40N1 NPN 15 15 20p 
40N2 NPN 40 40 30p 
40611 PNP 15 15 20p 
40P2 PNP 40 40 30p 

90 WATT SILICON 
Type Polarity Gain VCE Price 
9ON1 NPN 15 15 25p 
90N2 NPN 40 40 35p 
90P1 PNP 15 15 25p 
90p2 PNP 40 40 35p 

If you prefer not to cut coupon out, please mention ETIP2 when writing 

pi-- I--- I--- I- ---' To BI- PRE -PAK, 224.226 WEST RD., WESTCLIFF -ON -SEA, ESSEX 

IPlease send 111 

for which i enclose Inc. V.A.T. 

I 
I 

Name 

Address 

PW9 

- - - - - - - - - - i- - 
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Number 53 TAA930 IF /FM DETECTOR 

THE TAA930 is a linear integrated circuit con- 
taining a four stage IF amplifier -limiter, a 
balanced coincidence FM detector and a 

voltage regulator in a single encapsulation. In 
circuits using this Sescosem device, demodulator 
tuning requires only one coil with a single winding. 

The TAA930 has been specially designed for use 
in the sound system of television receivers. It is 
available in two different 14 -pin plastic encapsula- 
tions. The TAA930A is a dual -in -line device, whilst 
the TAA930B has its connecting pins bent into the 
quad -in -line configuration. Electrically the two are 
identical. 

TYPICAL CIRCUIT 
A typical circuit for the use of the TAA930 in a 

television sound section is shown in Fig. 1. The 
coil L1 consists of 46 turns of enamelled wire (about 
22 s.w.g.) with a tapping six turns from the earthed 
end of the coil. This coil can be tuned with a ferrite 
slug. The coil L2 consists of 32 turns of the same 
wire in a close wound coil. 

CHARACTERISTICS 
The limiting action will commence when the input 

voltage is only about 50µV; the input resistance is 
15 kilohm. When a signal modulated to the ±50kHz 
deviation level is applied at an amplitude of lOmV, 
the audio output signal is about 1.4V when a 12V 
power supply line is used, or about 0.75V r.m.s. 
with a 9V supply. 

The output is taken from an internal emitter 
follower. The output impedance is about 100 ohms 
with a 12V supply or 150 ohms with a 9V supply. 
The minimum recommended load is two kilohm. 

The absolute maximum permissible supply voltage 
is 15V, but the device normally operates from a 
9V or a 12V supply line. The power supply current 
is typically 12 to 17mA. 

The AM rejection ratio of the TAA 930 is plotted 
against the input voltage in Fig. 2. It can be seen 
that the rejection is over 50dB at normal input 
levels. 

The TAA 930A is available from Phoenix Elec- 
tronics (Portsmouth) Ltd., 139 -141 Havant Rd., 
Drayton, Portsmouth, P06 2AA at El .42 plus 20p 
postage and packing (V.A.T. included). 

Input 
o 

56pF . 
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Fig. 1: A typical circuit using the TAA930 integrated circuit in a 
television sound system. 
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} 
9 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 rado! 
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 
its 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 Sr 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 
DEPT. CPW 09, 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 

CPW09 

Address 

'1;2-;. 
POST CODE ....... ......._.. 

(BIET 

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 
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Enough books are 
written about crime, 

this one stops it. 

Outside it's a book. Inside it's an ingenious 
ultrasonic burglar alarm from Heathkit. The GD -39. 

A complete kit thatcan be assembled in only a few 
enjoyable hours, with the help of a very easy to follow 
instruction manual. 

The GD -39 works by transmitting a silent, ultrasonic 
signal throughout the room. And continuously monitoring 
it. Any movement made by an intruder in the room will 
then automatically produce a change in the signal. 
Which triggers off a lamp and, thirty seconds later, a 
remote buzzer, that just you hear, or a loud bell. 

Enough to scare the living daylights out of a burglar. 
For more details, and a bookful of other ideas, just 

post the coupon now for your free Heathkit catalogue. 
Or, if you're in London or Gloucester, call in and see us. 

The London Heathkit Centre is at 233 Tottenham Cou 
Road. The Gloucester showroom is next to our facto 
Bristol Road. 

Heath (Gloucester) Limited, 
Dept. PW -95, Bristol Road, 
Gloucester GL2 6EE. 
Tel: (0452) 29451. 

The GD -39 
Ultrasonic Burglar Alarm 

rTo: Heath (Gloucester) Limited, Dept. PW -95 Gloucester 
GL2 6EE. Please send me a free Heathkit catalogue. 

Name 

Address 

Postcode 

iRemember easy terms are available with 
theHeathkit Monthly Budget Plan. Schlumberger 
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KITS FOR THE CONNOISSEUR 

Apollo III Tuner 
High Quality FM /AM i uner as Featured in the July and August Issues of Practical Wireless 
Complete Kit Order as TTS /1000 /S £500 Circuit Board only 
Kit less Cabinet Order as TTS /1001/S £4800 Built and Tested 
Complete Kit less Part I Order as TTS /1003/S £480 
Scorpio Tuner FM /AM Variety Tuner 
Similar In appearance to the Apollo III. 
This more complex kit builds into a high performance tuner with special features such as the EC5803U tuner head, the 3089 IF IC, 1310 stereo decoder and BR2007N 
pilot tune notch filter. Also has remote tuning facilities and adjustable output. 
Complete Kit Order as TTS /1005/A £450 
Built and Tested Order as TTS /SC /BT. £6050 
All prices quoted are exclusive of VAT -please add 25 %. 
Capricorn Amplifier 
Matching amplifier to the above tuners. Features an active cross -over unit and separate bass and treble amplifiers, tape to tape and provision for quadraphonic 
add -on unit. Details on request. 
Aquarious Tape Unit 
A matching cassette tape unit to all the above units. Fitted with slimlinefront loading cassette deck, twin level meters and adjustable output. Details on request. 
Taurus Quadraphonic Add -on Unit 
Styled to match the other units in the range. Further details on request. 
All kits include all parts necessary to complete the particular kit, together with full constructional information. 
Please send a stamped self- addressed envelope with all enquiries. 
WE DESIGN AND MANUFACTURE A COMPLETE RANGE OF DOMESTIC AUDIO EQUIPMENT 
INCLUDING MUSIC CENTRES, QUADRAPHONIC UNITS AND TUNER AMPLIFIERS 
TRADE ENQUIRIES WELCOME. 

Order as TTSl1375 /S 
Order as TTS /A /BT 

£500 
£6650 

Remote Control Unit Order as RC /1005/A 
Cabinet and Metal work only Order as TTS /CM /O 

£5.20 
£1300 

TAPE TRAINING SERVICES LTD 7 West Road, Westcliff -on -Sea, Essex. 

ONLY THE ANTENNA WAS ON THE FLOOR!! 
* 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 
ZL1ASY 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 ! ! I miles 
per watt of input power" (So says his WORLD RECORD achievement certificate). 
Here is YOUR Complete WORLD RECORD AERIAL SYSTEM for 160, 80, 40, 20, 15 and 10m. plus all SW BC bands and every- 
thing between FOR ANY LOCATION - 
SYSTEM "A" for modern communications RX's and QRP xcvrs. .. £32.76 
SYSTEM "D" for other SW and MW receivers £24.43 
SYSTEM "J" for TX's and XCVR's up to 500w. PEP 160 thru 10m. £40.72 
JOYMATCH 111B A.T.U. low impedance aerial input receivers .. £15.97 
JOYMATCH LO -Z 500 X including external RF meter .. .. £22.12 
JOYMATCH Triple Purpose A.T.U. (Short Wave coverage only) KIT .. £7.26 
JOYMATCH Triple Purpose A.T.U. (Short & Medium Wave Bands) KIT .. £7.26 
Either KIT assembled ready for use with easy to follow instructions .. .. £8.77 
JOYMATCH Artificial Earth (Ground) Matches Short- Medium wave .. .. £7.26 
JOYMATCH Aerial Bandswitch (Aerial & A.T.U. for Domestic Receivers £7-26 
DX- CRYSTAL SET Mk 2 (World's first Short Wave & Medium Wave Crystal Set) £4.73 
Communications Headphones 8 ohm. Suitable for modern communications £4.82 
VALVES, Complete replacement set incl. OA2 for 9R59DE & 9R59DS .. £6.12 

ALL PRICES DELIVERED (incl. insurance) 
Send STAMP for full list of PARTRIDGE PRODUCTS including PARTRIDGE SUPER PACKAGE COMPLETE STATION 
FOR ANY LOCATION. Comprising: QR666 TRIO G.C. Rx, 111B A.T.U., World Record VFA, matching headphones, outdoor 
insulators, feeder, connecting cables. Delivered £18500. - 

(PRICES SUBJECT TO ALTERATION WITHOUT NOTICE) 

I4pT/4IDG 
BOX 5 

LrL7PflMI( iw 

Phone 0843 62535 

or 62839 
After office hours 

G3CED G3VFA 
Buy it with Access 
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PROJECTION TELE. 
TELEVISION tyros will remember 

the old projection television sets. 
A long, cylindrical projection "tube" 
was used to project the image on to 
a screen. A problem at the time was 
the use of very high voltages to run 
the tube. This idea fell out of favour 
and never really caught on in the 
home. It may therefore come as a 

surprise to learn that a company is 
manufacturing not just a projection 
tube, but the whole system, including 
screen; and suitable for colour. 
Designated the Videobeam, it will 
receive colour television transmis- 
sions (all u.h.f. channels 21 -68) and 
it will also accept video tape input or 
a signal direct from a suitable camera. 
A further input accepts computer 
data where the system would prove 
useful for giving direct viewing of a 

printout in alpha numeric form. 
The 1.75m. wide image is projected 

onto a special screen which is curved. 
The sound is also "projected" at the 
screen and is reflected back to the 
audience. The manufacturers claim 
that some 40 people can view the 
screen in comfort. 

WATCH THE 
CALCULATIONS 

A few Ginsbergs ago I mentioned 
a wristwatch /calculator (electronic, 
of course). Having now seen just 
what they look like I can only com- 
ment, "fascinating ". The same re- 
marks apply to the price -about $400. 
But hope is not lost if you aspire to 
owning one and haven't got too 
many pennies. A plastics specialist 
manufacturer has mentioned that 
he can see the price dropping to 
$20! He argues that a huge part of 
the cost of these miniature marvels 
lies in the expensive, bespoke metal 
cases. His answer is to simply switch 
to special, tough, plastic cases 
which can be modelled /moulded into 
some very attractive shapes. 

The "buttons" on the watch/ 
calculator are depressed using the 
point of, say, a ballpoint pen. The 
proposed plastic cases and key- 
boards measure 40 x 35 x 3mm. 
deep. The keys themselves are only 
3mm. in diameter. In the basic design 
of the plastic case, up to seven 
functions could be accommodated 

ES ON RECENT DEVELOPMENTS 

which includes a memory. Readout 
of the watch I have seen is a liquid 
crystal type but doubtless LED 
versions are around too. Not available 
over this side of the pond -yet. 

S.A. TV 
Changing channels, back to tele- 

vision, I see that the long awaited 
South African television transmis- 
sions are finding their way into the 
ether. The official inauguration of 
these transmissions was back in the 
early part of this year. One hour test 
programmes are the order of the 
day so far with a promise of daily 
broadcasts from 1800 -2300 to follow. 

The licence fee is around £25, and 
the cost of a 26in. colour (PAL) 
receiver is about £700. Despite this 
high price it is estimated that some 
175,000 sets will be sold this year and 
that colour receivers will account for 
75% of this figure. 

PL 
For the semiconductor enthusiasts, 

keep a- sharp lookout for the new I2L 
(injection logic) which seems to be 
creeping in quietly. Fairchild has 
recently introduced a 4,096 -bit RAM 
(random access memory) with an 
access time of only 100ns. Another 
giant, Texas Instruments, is also 
working hard on 12L products al- 
though it is, playing its cards very 
close to the chest with not too many 
details available at present. Philips 
has already used I2L in an in -house 
motor control requirement. I predict 
that injection logic will have quite an 
impact once it gets started in a big 
way. 

SWL's NOTE 
People who, listen in the radio 

spectrum from 2 -30MHz will be 
pleased to hear of new equipment 
just launched on to the market (but 
not so pleased to hear the price!). 
Radio signals in this sector rely on 
reflection from the various ionised 
layers high above the earth. There 
are different layers which can affect 
the signal. At times a signal will just 
fade, sometimes a band is "open" 
working well and full of signals. 
Later, the same band can he almost 
dead and void of any radio life at all. 

Which band do you choose, and 
how long will it stay "open "? 

The new equipment tells all. The 
unit has a c.r.t. display which shows 
two sets of data. One is a barograph 
display which shows intensity of the 
received signals (in dBs) and shows 
which signals in the spectrum are 
strongest at a glance. Beneath this 
display is another which shows via 
which path these signals are reaching 
the receiver and taking into account 
single and multiple path trans- 
missions. Part of the system is a 

sounder transmitter which sweeps 
the band over a five minute period. 

The band is divided up into' various 
data channels. Another part of the 
equipment makes seven duplicates 
of each channel and these are 
transmitted as a package of tones. 
These are transmitted and received 
by the receiver which can then 
calculate to allow for things like 
short -term fading, static bursts etc. 
Just for the record, a sounder 
transmitter /receiver system costs in 
the region of 100,000 dollars -then, 
of course, you may want to purchase 
the modern unit .... 

SIG. GENNY 
It seems that in the dim distant 

Ginsberg past, memories of having 
two small signal generators marked 
a.f. and r.f. respectively come to 
light. A separate "box" was required 
for each job. This seems a far cry 
from one new signal generator just 
released which covers, in a single 
box, from 15Hz to over 1GHz. Need- 
less to say it doesn't end there. The 
unit has both analog and digital 
readout, has an a.f. voltmeter built 
in and does numerous things quite 
automatically. Accuracy is almost 
frightening and mention is made of 
"four options ". Grudgingly I must 
give it best over the ubiquitous 
BC221 which was the pride and 
prestige symbol of many a ham 
station. 
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ON THE 
AIR 

by Eric Dowdeswell G4AR 
ON several occasions in the past I have men- 

tioned the possibility of running a small 
contest for readers of this page, with a 

couple of prizes thrown in. Very briefly the idea 
is to ask you to submit a cassette recording of the 
best DX that you hear over a period of, say, a 
month, on any amateur band. The "best" recording 
will take into account the band, time, mode, clarity 
of signal etc. If you have a cassette recorder it 
aught to be alongside your receiver anyway, always 
ready to record a choice bit of DX, so why not fix 
up a permanent lead out of your set to take im- 
mediate advantage of the recording facility? 

Full details next month, I hope, so start practising 
and don't forget to make an entry in your log at 
the same time as the recording or you will be 
wasting your time! Better still, use the microphone 
to put the details of date, time etc., on the tape 
immediately after the recording. 

Pete Dawson (Westward Ho! N. Devon) may wonder 
why he hasn't heard from me in reply to his first 
letter. Unfortunately Pete, you did not give your 
full address. For those willing to lose a few hours 
sleep Pete listed quite a few Central American pre- 
fixes heard between about midnight and 0400 on 
3.5 and 14MHz. His "very ordinary" equipment is an 
old R107 with a Delta loop (for 14MHz ?) and an 
inverted Vee about 50ft at the top. Pete has 246 
countries to his credit and naturally has trouble in 
finding a new one these days, although he has been 
looking for the HKOAA and CEOA DXpeditions 
without success. I suggest Geoff Watts' DX News 
Sheet is the best and latest source of info on such 
matters. See July column. 

Another first4imer is Peter Allen A8677 (Taun- 
ton) using a Trio 9R59DS and a G5RV aerial plus a 
G8AEV converter for 2m aided by an eight element 
horizontal beam and a five element vertical "for 
mobiles and repeaters ". Not a bad idea, Pete! With 
the benefit of hindsight it now seems a pity that 
the early workers on 2m did not go for vertical 
polarisation in the first place! I have sent my con - 
dolences to Mike Conolly A8796 (Yeovil) who has 
had to move from the village of Odcombe to a 
"terrace house in the centre of Yeovil ", losing the 
lovely countryside and its DX potentialities,! How- 
ever, Pete has had his 2m halo fixed on a TV mast 
at 45ft plus a pulley for the eventual long -wire. 
Good thinking! 

410 

Neil Whiteside A8859 (Hitchin, Herts) has only 
been watching the SW bands for a few months with 
his 50ft wire feeding a CR100 /8 and Coder PR40 
preselector. He deplores the selfish attitude of 
amateurs who seem to choose 3.6MHz for tuning 
up their rigs on a Sunday morning thus QRM'ing 
the RSGB News Bulletin. Although you are not 
too far from Chelmsford, I think one of the other 
transmissions might be better for you, Neil. Try 
the first one from G2MI in Bromley, Kent. Neil 
hopes to take his RAE in December plus the Code 
exam and to get his G4 +3 right away. Very wise 
of you, OM. Top Band enthusiast Tim Charles (Col- 
chester) bemoans the usual summer fade out of that 
band and seems to have gone to the other extreme 
by concentrating on 2m. Recent lift conditions on 2m 
have enabled Tim to listen to Europeans working 
through the GB3BC repeater. In fact, Tim has copied 
nine repeaters so far, including PAOALK, DBOSM, 
DBOWW and DBOZO. 

Andrew Swiffin A8603 (Cheadle) couldn't leave 
radio alone when he went camping near Ullswater, 
taking along a transistorised set and loaded whip 
aerial. He was pleased with VP1PF and several W's 
on 80m plus some GDX on 160m in daylight. Colin 
Fawcett (Oldham) gets back on the bands after 
five years' absence but so far has not fixed up a 
decent aerial for his Eddystone 840C_ Paul Barker 
(Sunderland) got back into the SSTV groove again 
finding plenty of activity from Europe on 20m plus 
his first -ever reception of SSTV signals on 10m, 
from three DLs. 

"M. C. P. Bennett" reveals that he is Michael, at 
long last! At Slough he found some nice ones on 
15m including three VP8s. Attention, all those in 
Aberdeen! Stan Sutherland GM4BKV, secretary of 
the Aberdeen ARS, tells me of RAE courses starting 
at the local Tech College in September but he's short 
of candidates at the moment. Anyone contemplating 
taking the RAE next May and living around Aber- 
deen should write to Stan at 67 Greenfern; Road, 
Aberdeen AB2 6TP. Even if next May seems too 
soon it is still worth looking into. John Bennett 
(Bristol) is yet another newcomer to the amateur 
bands and he has a Codar CR7OA and a 35ft wire. 
He has already joined the Western -Super -Mare Radio 
Club which is a very good way of sorting out the 
mysteries of our hobby! 

I was glad to note that John Porter (Baslow 
Derbys) had a look at the CW end of 15 and 20m for 
a change. Quite a few countries and prefixes can 
often be heard for new ones down at the LF end of 
the bands so why not try it out sometime? There 
are fast ones and slow ones with straight keys and 
electronic wonders so the newcomer to code need 
not fear that he won't be able to copy anything at 
all, even if it is only call -signs. 
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NEW MULLARD & MA 
All individually boxed 
and guaranteed. Full 
trade discounts to bona 
fide companies. Price 
and availability lists on 
application. pp 
D3170 181 
DY61 180 
DY86/7 141 
DY802 046 
EABC80 1.09 
EB91 0.84 
EBC81 0.79 

EBF80 0.50 
EBF83 0.59 
EBF89 0.58 
EC86 0.73 

EC88 0.78 
EC90 0.88 

EC97 0.60 
ECC81 0.47 
ECC82 0-44 
ECC83 0.47 
ECC84 0-58 
ECC85 0.71 
30088 0.84 
ECC189 088 
20380 0.80 
20382 0.88 
ECF86 0.88 

ECH81 1.18 
ECH83 0.94 

ECH84 1.00 
ECL80 0.87 
ECL82 0.66 

. 
ECL83 
ECL86 
EF80 
EF83 
EF86 
2380 
EF89 
EF91 
E392 
EF95 
E3183 
EF184 
E1190 
EL34 
ELIO 
EL81 
EL84 
EL85 
ELM 
E L91 
EL95 
ELL80 
EY51 
EY88/7 
EY88 
EZ80 
EZ81 

088 
164 
0-42 
198 
042 
1.18 
144 
110 
117 
1.47 
088 
0-63 
0-85 
192 
11 
086 
0-47 
0.85 
0-92 
1-00 
072 
2-50 
0-79 
040 
0-72 
0-54 
0-38 

GY601 
GZ34 
PC86 
PC88 
PC97 
PC900 
P0084 
PC085 
PCC88 
P0089 
PC0189 
PCF80 
PCF82 
P0388 
303200 
PCF201 
PCF801 
PCF802 
PC3808 
PCH200 
PCL82 
PCL83 
PCL84 
PCL86 
PCL86 
PCL805 86 / 

PD500 
P31.200 
PL36 
PL81 
PL81A 

118 
0-80 
0.96 
195 
142 
0.57 
454 
010 
0-86 
0-64 
0-80 
154 
1-22 
014 
1-00 
1-00 
084 
010 
0-84 
1.16 
058 
0.84 
0-61 
0-84 
084 

08 4 
1-86 
088 
090 
0-77 
0.90 

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. 
AZI 
AZ31 
CBL31 
CL33 
CY31 
DAFO1 
DAF96 
DCC90 
DF91 
DF96 
DK91 
DK92 
DK96 
D1.92 
DL94 
DL96 
DY86 
DY87 
DY802 
EABC80 
EAF42 
EB91 
EBC33 
EBC41 
EBC81 
EBF80 
EBF83 
EBF89 
EBL31 
ECC81 
20082 
ECC83 
30034 
ECC85 
ECC88 
201135 
ECH42 
ECH81 
20E183 
201.80 
ECL82 
201.83 
201.86 
E013,800 
EF37A 

0.75 
080 
1-40 
1.50 
080 
0.40 
080 
1-85 
040 
0-00 
OP50 
1-00 
075 
0-50 
0-48 
065 
0.45 
045 
047 
0-88 
0-70 
0-25 
1-00 
0-75 
0.40 
0-40 
040 
0ß2 
2-00 
0-45 
0-38 
0-88 
0-85 
0-45 
0-50 
150 
0-85 
085 
0-50 
0-80 
0-42 
0-75 
0-55 
8.50 
1.20 

EF39 1.25 
EF80 0.85 
EF85 0.45 
2386 0.50 
2389 0.35 
EF91 0.40 
21792 0.50 
2395 0.45 
2393 0.80 
EF183 0-40 
EF184 0.40 
EL32 0.60 
EL83 2.50 
EL34 0.70 
ELIO 0.60 
EL37 2.50 
EL41 0.90 
EL42 1.85 
21.84 0.85 
EL95 0.80 
ELL80 2-00 
23180 0.55 
23181 0.80 
EM84 0.40 
E3185 1.00 
EM87 1-00 
EY61 0.45 
EY86 0.45 
EZ40 0.60 
EZ41 0.75 
EZ80 0.80 
EZ81 0.81 
GY601 0.90 
GZ30 0.85 
GZ32 0.85 
GZ34 0.75 
GZ37 1.25 
HN309 1.50 
KT61 2-50 
KT66 2-95 
KT81 (705) 

1-80 
KT81 1-75 
KT88 8-25 

KTW61 
MU14 
N78 
OA2 
OB2 
PC86 
PC88 
PC97 
PC900 
20084 
PCC88 
PCC89 
PC0189 
PCF80 
PCF82 
PCF86 
PCF801 
PCF802 
PCF806 
PC3806 
PCF808 
301.82 
PCL83 
301.84 
PCL85 
PCL86 
PCL806/85 

PD500 
PEN45 
PL36 
PL81 
31.82 
PL83 
PL84 
PL500 
PL504 
PL508 
PL609 
PL802 
P%25 
PY33 
PY81 
PY82 

1.50 
1-00 
8.50 
0.45 
046 
0.85 
085 
055 
066 
0-45 
082 
065 
085 
0-40 
0-42 
D-85 

480 
0.56 
0.90 
0.80 
1.00 
0.45 
0.70 
0.60 
060 
050 

060 
1.60 
0-85 
0-83 
0-56 
0-50 
D50 
0-50 
0-85 
0-85 
0.90 
1-55 
1ß5 
8-50 
0.88 
0-50 
0.45 

ZDA VALVES 

EXPRESS 
POSTAGE 
lOp for 1 Valve. 
Each additional Valve 
add Op in UK 

PL82 
PL83 
PL84 
PL500 
PL504 
PL608 
PL509 

048 
1.04 
0-68 
010 
190 
1.24 
118 

3001/PCF80 
064 

30015/ 
PCF800 1-01 
30017 1-01 
30010/ 
P03805 180 

PL802 1-40 3035/P3818 PY33 185 1-03 
PY81/800 149 30FL1/ 
PY82 057 PCE800 110 
PY88 
PY500A 
PY800 
PY801 

056 
1-02 
0-49 
049 

30FL2 
SOFL12 
30FL14 

0-80 
1.18 
1-00 

1726 0-88 30L1/PCC84 
17191 0-88 0-54 
U193 154 30L15/ 
UABC80 0-90 P00806 1-03 
172081 0-71 30L17 089 
UBF89 0-58 3OP431R 117 
U0085 0-59 S0P12/ 
UCH81 1-12 PC801 1-01 
UCL82 072 30319/ 
UCL83 0-72 PC802 0-89 
17389 080 SOPLl/ 
UL84 0-92 PCL801 1-00 
UY85 054 36PL13/ 
6/30L2/ PCL800 1-15 
ECC804 098 3031.14/ 
6F23/EF812 PCL88 186 

108 90PL16 1-13 

PY83 0-50 6F28 0-75 
PY88 0-58 635M 0-65 
PY600 1.10 635G 0-45 
PY81/800 0-50 636 0-86 
PY801 055 637G 0-80 
8P41 800 637M 0-65 
8361 085 6K6GT 0-80 
T41 1-00 6K7G 0-85 
U14 076 6K7M 046 
U25 1-00 6K8G 0-45 
1726 085 6K8M 0-70 
17191 075 61125 1-00 
UABC80 0-40 6L6G 0.56 
UAF42 075 6Q7G 0-40 
172041 0-60 6Q7M 0-80 
1711081 0-50 68L7GT 0-55 
UBF80 0-50 88N7GT 015 
UBF89 0-50 6SQ7GT 040 
170085 0-50 6U5G 160 
UCH42 080 6VBG 0SO 
1301181 0-60 6V6GT 080 
UCL82 0-40 684 0-45 
UCL83 0-70 6%5G 0'45 
UF41 0-75 6%6GT 0.56 
UF89 0-50 7B6 080 
UL41 0-85 7B7 0-80 
UL84 
17Y41 

0-50 
0-55 

705 
706 

1-80 
1.00 

17385 0-45 7117 0-80 
VR105/30 0-40 7R7 0-80 
VR150/30 0.45 787 2-25 
1R5 0-50 7Y4 0-80 
185 0-40 12AT6 0-46 
1T4 0-40 12AT7 0.45 
304 050 12AU6 0-60 
3V4 0.85 12AU7 0-88 
5R4GY 1.00 12A%7 0-88 
5174G 0.55 12BA6 0-60 
5Y3GT 0.85 122E6 0-60 
5Z4G 0.85 8001 0-40 
6/301.2 0.90 30015 1-00 
OAKS 0.45 30017 1-00 
6AM6 1.00 30018 0-90 
6AQ5 0.50 3035 1-00 
6AS7G 1.00 30BL1 1-00 
OAT6 0.60 3031.2 0-75 
BAUE 0.40 3031.14 1-00 
6BA6 0.88 301.15 0-95 
62E6 0.46 301.17 0-96 
68116 0.75 30P4MR 1-30 
6236 0.75 30P12. 1-00 
6BQ7A 0.55 SOP19 0.96 
613117 1.20 30PL1 096 
8B07 1.40 SOPL13 1-10 
6BW6 1.00 301.7.14 1-10 
62W7 1.00 35W4 080 
604 0.40 36Z4GT 0-70 
6CD6G 1.80 50CD6G 1-20 
60116 1.50 807 1-00 
6CW4 1.00 813ITT 14-00 
6323 0.90 813U88R 800 
6F25 1-00 866A 1ß0 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 
10p per order in UK 

All transistors, 
are new 
Manufactured 
lard, Texas, 
ranti, 
Fairchild, 
Quantity 
application. 
for full lists. 
0A200 0-08 
Od202 008 
0016 100 
0020 2-00 
0023 1-25 
0025 0-40 
0028 088 
0030 0-55 
0026 0.80 
0042 040 
0044 0.20 
0045 Oß0 
0071 018 
0072 028 
0076 0-80 
0077 0-55 
0081 0ß9 
OC81D 0ß8 
0081Z 0-45 
0083 027 
00140 1-14 
00170 0-80 
00171 0-80 
00200 0-55 
0C201 190 
00202 0.90 
00203 065 
OCP71 1ß0 
ORP12 0-80 
ORP00 0-55 
TIC44 080 
TIC226D 160 
TIL209 0.20 
ZT1107 0-12 
ZT1108 0-08 
2T1800 0-18 
ZTa301 0.14 
ZT1302 018 
ZTX304 0-24 
ZTB600 0-18 

I.C's 
and 

by 
RCA, 

Motorola, 
Lucas, 

discounts 
Send 

ZT%601 045 
ZT%503 0-16 
111%531 0-25 
ZT%650 018 
12914 106 
IN4001 0.00 
IN4002 0-07 
1574003 0.08 
124004 008 
124005 0.10 
I24006 0-12 
1114007 0.12 
124009 0-06 
124148 0-08 
18921 0-07 
I82033 0-20 
182051A 0ß0 
182100A 0-80 
183010 026 
22096 0-16 
22697 018 
22706 010 
227064 112 
231131 0-25 
2101132 0-24 
221302 0-18 
221303 018 
221804 066 
221306 0-68 
2N1306 0-28 
221307 018 
221308 0-18 
221809 0-80 
231615 0-21 
221614 0-45 
222147 0-78 
222160 0-78 
222869A 0.10 
222646 0-50 
222904 120 

offered 
branded. 

Mul- 
Fer- 

ITT, 
etc. 
on 

SAE 

2372904A 025 
222905 486 
222905A 026 
222906 0.20 
222926 012 
223058 0.18 
228056 0-45 
2318625 091 
223014 086 
228615 085 
228702 0-11 
228703 112 
228704 014 
228706 416 
228708 011 
223707 018 
2118708 017 
223709 0.10 
228710 0-11 
228711 0.11 
223819 068 
223820 050 
228823 0-50 
228003 016 
223904 0-20 
2118905 066 
228900 0-25 
2N4058 016 
224069 110 
224060 018 
224061 0-18 
224062 0-14 
2114289 080 
32125 1.75 
32141 061 
40360 040 
40381 0.46 
40302 0-40 
40430 0-85 

AÁ119 
AAZ18 
AAZ15 
A0107 
A0126 
AC127 
A0128 
AC176 
AC187 
AC188 
ACY21 
ACY39 
AD/40 
AD149 
dD18Y 
AD162 
AFllfi "II, 
AF117 
AF186 ,02,9 
AOY27 
A8Y28 
BA102 
BA115 
BC107 
BC108 
110109 
20113 
ßC217 
20143 
20147 
BC148 
BC189C 
20382 
BC182L 
1301841. 
BC338 
BC382 
BCYSB 
BOY84 
BCY70- 
BCY71 
BCY72 
BCZ11 
BD121 

107 
0.12 
0-10 
051 
025 
126 
0-15 
0.25 
Oß1 
080 
022 
075 
0.60 
060 
044 44 
0 
0.25 
026 
0.24 
0.48 0.44 

083 
0-25 
0-25 
0-10 
0-14 
018 
0-12 
0-15 
0-21 
0-80 
0-10 
0.08 
015 
0-12 
0-18 
0-18 
0-15 
0-85 
0-88 
0-45 
018 
062 
015 
0.86 
1-00 

ßD124 085 
BD131 0-42 
BD132 0-50 
B3115 0-20 
BF167 0-25 
113173 0-28 
23179 0-88 
B3180 0-88 
23181 0-35 
BF194 010 
BF195 018 
BF397 0-15 
B3200 0.82 
333S61 0.26 

BFW10 061 
"X29 028 
BFB88 Oß4 
23Y50 020 
2'71'61 060 
B FY52 0-20 
BY100 0.27 
BY126 0-14 
BY127 016 
BZX61 series 

020 
BZY88 aeries 

010 
CR81-05 0-85 
CRSl-40 0-60 
CR83-05 0-40 
CR88-40 0-65 
543E340 0-47 
M3E370 O88 
5I3E620 086 
313E2055 1-27 
143E2055 0-75 
MPF102 0-40 
MPF103 0.88 
3133104 0-85 
MPF1O5 0-38 
NKT404 0-88 
0A5 072 
0A10 0-40 
0A79 0-10 
OA81 018 
OA91 0-07 

827400 
827401 
13117402 
827403 
827404 
827405 
827406 
827407 
0247408 
827409 
827410 
827411 
827412 
527413 
8307416 
8N7417 
827420 
827422 
827423 

046 
0.16 
0.16 
0.16 
0-26 
0.22 
0.42 
0.42 
0-28 
0-28 
0-16 
0-25 
0ß0 
0.80 
0-86 
0.86 
0-16 
0-25 
0.87 

027428 0.40 8377486 0.47 
027430 0.18 827490 0.55 
827433 0-87 8N7491Á2 
827437 0-37 1.00 
827438 0.87 827492 0.70 
827440 0.22 027493 0.70 
827441A10 027494 0-80 

0.92 8377495 0.80 
827442 0.79 827496 0.95 
827450 0-16 827497 8.87 
827451 0.16 8274100 1.89 
827453 0.18 85674107 0.45 
827454 0.18 85674110 0.58 
927460 046 6274118 0.90 
087470 0.80 8274119 1.68 
827473 0.41 8274121 0.50 
827474 0-42 8274122 0.70 
027480 0.60 8274123 1.00 
027483 1.10 8N74141 0.90 

8274145 
8274150 
8274151 
8274154 
8274155 
83074156 
8N74157 
8274170 
8274174 
8N74175 
8274176 
02674190 
8274191 

1.26 
1-75 
1.00 
2-00 
1-00 
100 
0-95 
2-52 
1-67 
1-10 
1-26 
2-00 
2.00 

8274192 210 
8274193 2-00 
8274194 180 
8274195 1-10 
8274196 1-20 
8N74197 1-20 
5274198 2-77 
8274199 2-52 

DIL 14 pin 15p 

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 
AH 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. 

R ST 
VALVE MAIL ORDER CO. 

16a Wellfield Rd., London, SW16 2BS 
Tel: 01 -677 2424 Telex: 946 708. 
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Don't miss your coPy 
HENRY'S 
NEW 1975 
CATALOGUE 
* OVER 5,000 ITEMS - largest UK range of 

electronic components for home 
constructors. 

* 200 PAGES - every aspect of electronics and 
components for amateurs and hobbyists - 
kits, projects, test gear. 

* DOZENS of new tines and new ranges. 
* MANY price reductions throughout the new 

Catalogue. 
* A Discount Voucher with every copy, worth 

50p. 

i 

ALL HENRY'S PRICES INCLUSIVE OF VAT 

Write now for your copy, enclosing 70p remittance. 

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. Mains operated. 
OUR INCREDIBLE PRICE £29.50 

Inc. VAT 
DEMONSTRATIONS NOW IN 
ALL CENTRES! 

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. 
6 volts Supply, supplied with data and 
circuit sheets. 
LPII71 COMBINED IF 
STRIP £4.60 
LPII79. FM FRONT 
END AND AM GANG 
£4.60. 
£862 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 £2.90. 
TYPE B 4- button push button (adj.) 
£460. 
TYPE D 6- button UHF /VHF tuner £520. 

Now Open Supermarket, 
Browse Round The New 
Supermarket at 404 Edgware 
Road. 

HENR5S I 

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. Designed by Texas Instru- 
ments engineers for Henry's and P.W. 1972. 
Overall size 15k" x 2:" x 6," mains oper- 
ated. Free teak sleeve with every kit. 
£29.95 (CARRIAGE 50p). 
(also built and tested £3995) 
HENELEC STEREO FM TUNER 
Features capacity diode tuning, lead and 
tuning meter indicators, mains operated. 
High performance and sensitivity. Overall 
size in teak sleeves 8" x 2:° x 6z ". Complete 
kit with teak sleeve. 
£26.25 (Carriage 50p). 
(also built and tested £31.20). 
JOIN THE LARGE BAND OF 
CONSTRUCTORS! 
SPECIAL OFFER 
GARRARD CT4 STEREO CASSETTE 
TRANSPORT MECHANISM 
Features 

Stereo Heads 
N Built in Motor Stabliser 

Auto Stop -1-Eject 
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 -Fl stereo cassette recorders, industrial 
and many other applications. Suitable for 
the 'PW' Ascot Stereo Cassette Deck. 
£13.50 inc. VAT p & p 35p 
FREE: 
SEND NOW FOR OUR 
FREE LIST NO. 36 FOR 
OUR COMPLETE RANGE 
OF OVER 104100 SEMI- 
CONDUCTOR DEVICES 
AT NEW LOW PRICES. 

Electronic Centres 
404 -406 Electronic Components & Equ,pment 01 4028381 
354 PA Disco Lighting High .Power Sound 01 -402 5854 
303 Special offers and bargains store 
Ai/mat/to 303 Edgware Road London W21BW 
ces correct at trine of preparation. Subject to change wit 

Hr Er and 
Electronics 
C ,,ires Open 
9 am - 6 

out notice E. &O. E - 

IIautirnrms Ltd 
kVIïyl)S()R,BERKS. 

5816 CRON.':E Ri); 
SE*In c,w,0. AI3D.VAT TO ALL PRTC:10 ÏN U,K p&p 

NEY SACK 18 *40`r' $A:')ISFIED_ .-. 

ARGE ST43C1ÇS. LOW PRICES, 
IT BIiAND NEW TOP GRADS. FUEL 

Si?5C DET'ICES.CALLERS YEIOME, 
fiATALOGUE/I:iST FRFF SEND S,;L, 
B$RCLAYCARÚ ACCESS i?osT, 

-:SSP. 1.XPÖR:a gOp,;. 

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

JUMBO LED 0.6" 747 
DISPLAY £2,25 ea, 

30150 0 -9DP £1 ea. 

ZENON FLASH TUBE 
£4. .Data 15p. 

LL BS ved t3p 
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 no 
INFRA RED LED £1,255777 33p, 

PH070 IC 30 
TEC12 PHOTO AMP /SCMITT /RELAY 
DRIVER or LED TTL INTERFACE 81p 

FLUORESCENT LIGHTS 12V MADE IN UK 
8 WATT 13" £3, 138 22" £3.50 

OI6ITIRL LaCli 
IC ÁY51224 4 DIGIT CLOCK £3,75 
MM5311/4 6 DIGIT CLOCK £7 

CASSETTE i3,75 
mechanics 
NEW 8tk CARTRIDGE MECHANISM £8 

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

INTEGRATED 
CIRCUITS 

709 DIL14 29p 
555 TIMER 54p 
703 RF/IF 28p 
709 TO99 23p 
709 DIL 14 28p 
710 DIL 14 34p 
723 Reg. 54p 
741 DIL 8 27p 
741 DIL 14 29p 
741 TO99 29p 
747 2x741 70p 
748 DIL 8 33p 
7805 IV £1.40 
7812 & 15 £1.40 
76013 6W AF £1 

8038 SIG GEN £3 
CA3028 E1 
CA3046 55p 
CA3048 £2 
CA3052 £1,50 
CA3054 ES 
LM300 2-20V £2 
LM301 OPA 45p 
Lh,304 0-40V £3 
LM307 OPA 49p 
LM308 HiBo 95p 
LM309K 5V £1.48 
LM372 IF £1,80 

L37377 2x28£2,87 
LM380 2W OF 89p 
LM381 2xPre £2 
LM3900 4xOPA69p 
M11C1303 £1.20 
MC1306 49p 
MC1310&LED£2,65 
MC1312 SQ £2.10 
MC1330 69p 
MC1339 2xPre £1 
h1C1350 55p 
NE536 fetOPA £2 
NE540 Driver £1 
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 
SN72709 709 28p 
SN72741 741 26p 
SN72748 748 33p 
SN76660 IF £1 
SN76611 IF£1,25 
°'AD110 &IF £2 
TBA810 7WAF 99p 
ZN414 RX £1,09 

SPECIAL OFFERS 
223055 FULL HIGH SPEC 115W 37p 
741C SPIN DIL 27p,MFC40008 33p 
NE555 TIMER 55P.2N414 RX £1.09 
BC109 9p.2N3819e 16p,BFY51 15p 

.1 i I411 . 7Iï29p 
7400 GATES 13p 7475 45p 
7404 INVERT 17p 7490 52p 
7401/2/10etc14p 7491/2/3/4 59p 
7413 SCMITT 31p 74100 74175 £1 

7440 BUFFER 14p 74121 32p 
7447 DRIVER 89p 74123 59p 
7470 & 7472 29p 74141( &7441)73p 

TRANSISTORS 
& DIODES 

Price each MATCHING 16p 
AC127 h 128 16p INS,BUSH SET10p 
AC187 & 188 19p 
ÁD149 43p TIP 41 70p 

ÁD161 & 162 33p TIP 42 88p 

BC107 & 108 By 
TIP 3TIP 

2955 
SOp 50100 10p P 

BC147/8/9 lop TIS43 see2S2646 
BC157/8/9 12p ZTX109 &301 13p 
5C167/8/9- 12p 1N4001 4p 
BC177/8/9 18p 124004 & 7 7p 
BC182/3/4A4010p 124148 4 914 4p 
BC212/3/4440 11p 25697 14p 
BCY70/1/2 17p 2570668 llp 
BD131 & 132 39p 202646 UJT 34 
BFR51 202904 & 5 20p 
BFR50 /51 23p 222926royg 9p 
BFR50 /51 23p 223053 17p 
BFR88 255V 29p 223055 115W 37p 

BY/ 50/1/2 lIp 223563 & 64 16p 
223614 49p 

88119/20/21 16p 253702 & 3 9p 
M3E2955 90p 253704 & 5 10p 
MJE3055 65p 223706 & 7 9p 
MPU131 PUT 49p 253708 & 9 8p 
0591 0A81 6p 203710 & 11 lop 
0A81 & 01191 6p 223819E PET 16p 
T5P 29 & 30 52p 223823E FET 17p 
TIP 31 & 32 69p 223904/5/6 15p 
FULL SELECTION IN OUR FREE LISTE, 

NEW TRAMPUS FULL SPEC PAKS 

PAK A 10 RED LEDS our choice £1 
PAK B 4 741 OP AMP " £1 
PAK C 4 223055 £1.2 12 BC109 £1 
PAK E 10 BC182 £1,0 11 223704 £1 
PAK G 8 BFY51 C1.H 9 223819001 
PAK J 9 213053 £1:0 40 12914 C1 

B2Y88 400mW 
2ENER. DIODES 9p 

BRIDGE RECT 
lA 50V 20p 

84100 DIAC 25p 

1A /50V SCR 36p 
TAG1 /400 55p 
C106 & 7 SCR D1 
4A /400V 53p 
SC146D TRIAC 
l0A 400V 75p 

vero NEwiow vCMFfr VERO PINSx36 28p,. 
COPPER CLAD VEROBOARD 0.1" 

29 "x5" 29p 25x33" 26p.33x31 "31p, 
35 "x5" 31p 31x 17" £1.50 

DIL IC's BOARDS 6x43/4" £1,50 
24 may edge connector 60p. 
36 way 90p. PLAIN 31 "x17" £1. 
FACE CUTTER 45p.FEC ETCH PAK 50p 

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

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

TGS308 GAS DETECTOR £1,80 ea, 
LOGIC PROBE TTL TESTER PEN £5 

CAPACITORS 

CERAMIC 22pí to 0.1uí 50v 5p, 
ELECTROLYTIC:10 /50/100 of in 
10v 5p.25v 6p.50v 8p,2uf /10v 5p. 
1000 00/25v 18p,200 /500 25v 9p. 

POTENTIOMETERS (POTS) AB or EGIN 

LIN or LOG ROTARY 13p,SWITCH 14p 
DUAL 45p. $LIDERS 29PSTEREO 57p 
KNOBS 1p. RESETS 6PRESISTORS itP 

SWITCHES: SPST 18p, DPDT 25p. 

DIN PLUGS ALL 12p, SOCKETS 10P, 
ALI CASES AB5 /AB7 50p.AB13 65p. 
TRANSFORMERS lA Svóv or 12v12v 
Only £1.34.100mA type CT 75p. 

®IL S®CketS 
TEXAS GOLD 
LOW PROFILE ea 

8,14,& 16 PIN 13p 

SOLDERCON STRIPS, 
100 PINS 50p.1K £3. 
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ON THE 
AIR 

Log extracts 
J. Porter:- 15m JA4HG/MM PY2ELV 20m 

CE6DT FG7AQ KA2AD KV4AAR YS1GW 5L2FH 
(Liberia) 8P6FU 

P. Dawson:- 80m CP1AT EA9FC HP1GD VP2ABC 
(Barbuda) VP2VBG (Virgin Is) ZP5AL 20m CE1FA 
CP1AT FG7AR HR1LM KZ5RT TG9CQ VP1IL 
VS5MC 9N1MM 9Y4NB 

P. Allen:- 20m A4XFX VQ9R 9X5PT 
T. Charles:- 80m VP2AYL 8P6CP 40m HC2JN 

HK2DBK VK5QQ ZL4AW 20m FG7XE FP8CH 
HC2IK HP2BF OA2BJ VQ9MC YS1JWD 15m CE3RC 
VQ9SS/C (Chagos) ZS2JL 2m DR2NO (FM) via 
DBOSM GC8FB0 OZ2BB 

M. Connolly:- 80m CE6DP FP8DH JY3ZA PJ8HS 
20m A4XVG C5AG C31L0 KZ5JM VE8DC VP2SV 
9X5SM 

A. Swiiñn:- 80m PJ8HS VP1PF 20m C5AM M1D 
5L5F 10m OJOMA 

P. Barker:- 20m SSTV DJ7IC DL2AE HB9AQU 
I1MSV K1LEM YZ2CDS 20m KD4ITU OY8KH 
ZP5PT 15m SSTV ON5TB 15m ZD7FT ZDBRD 10m 
SSTV DK4NA DL1WX DL7HT 10m 8SK2AT 

M. Bennett:- 80m 7X4MD 20m MID TI2MEF 
3B8D0 (Mauritius) 15m M1C TU2FD VP8JC VP8NK 
VP8ML ZP5V0 7Q7RM 7X0WW 

All stations are SSB except those in bold which are 
CW. 

SHORT WAVE BROADCASTS 
by Derek Bell 

Aletter arrived "chez Bell" recently from a 
writer in London, who wishes to remain anony- 
mous, asking "is it really a must to have an 

expensive communications set to pull in stations 
like Radio Nacional de Brasil ?" On the face of it 
OM, no, but, and it's that little word that is the 
crux of the matter, while many SWLs (Short Wave 
Listeners) and DXers are content with their Astrads 
and VE'Fs there are a good many who, after a while, 
yearn to move on to bigger and better sets. They 
find that they would like a product detector or that 
they need the finer tuning that only a more expen- 
sive set can give. While we are now in a sunspot 
minimum and the more far -flung stations are beyond 
our reach, there will come a time when, as solar 
activity rises, the transistor portable sets will tend to 
become cluttered with signals and the ÁR88, or 
Trio or Codar with their better sensitivity, selectivity 
and suchlike refinements will come into their own. 
A lot of the present licensed amateur operators of 
today started out as SWLs and decided to seek 
something a little more complicated. So it seems 
that if a transistor portable fills your needs then 
stick with it, but if you seek to probe the far 
reaches of the bands then a communications 
receiver is a must. 

Practical Wireless, September 1975 

After having indulged in a little philosophising 
Fred Tagg from Nottingham writes to show us a new 
wrinkle on DXing. He has hooked his PYE PM128 
into a Celestion Ditton speaker and says that it 
really sounds good. His chimneys look like Jodrell 
Bank, says Fred, and his logbook has items like: - 

Radio Kuwait on 11940 at 1800 
Radio Israel on 12025 at 2030 
Ghana on 21545 at 1525 

Fred also says that being an ex "met" man his 
main interest is CW transmissions of weather reports 
and wonders if anyone else has the same interest. 
Ian McLean of Port Glasgow in Scotland has come 
up against the bane of the SWL, TV timebase inter- 
ference. Although he is using screened coax cable 
for his aerial he still gets a "buzzing sound ". Ian, 
I am afraid that there is little that can be done to 
cure this. In continental countries the TV sets are 
lined with foil to reduce this nuisance but here in 
the UK manufacturers do not seem to bother. 

Colour TV sets are the worst offenders and they 
can radiate over several hundred yards. I personally 
have a "gremlin" that I suspect is a thyristor in a 
nearby factory, which, on occasions, ruins my 
medium wave listening with a similar "buzzing 
sound ". Ian says that while in Canada he got a 
Citizens Band licence and wonders why we cannot 
have a similar set -up here. Ah! why not, passed to 
you, Lord Annan. 

More "gen" has been sent in regarding the sum - 
mer changes to schedules. Geoff. Thompson from 
Lincoln reports that Radio Budapest is now airing 
its DX show on Tuesdays and Fridays at 1515 on 
1340, 6025, 7175, 9585, 9833, 11910, 15125 and 17780. 
This same writer also has logged Radio Argentina al 
Exterio on 11710 at 2300 using a ITT Euromarine 
dangling on the end of 12 metres of wire. 

Radio Canada International seem to be taking a 
close look at their mailing list as they are writing to 
every one of their members asking them to renew 
for a two -year period. They were kind enough to 
send a copy of the latest schedule which is as 
follows:- 

0600 to 0800 on 7290 6100 in English, French 
and German. 

1715 to 1800 on 17820, 15325, 7235, 5995 in 
German. 

2005 to 2159 on 15325, 11855, 9685 in French 
and English. 

These details apply to the European target area 
but the station also has a service for the USSR, 
Eastern Europe and Africa. I think the DXer here 
in the UK will be lucky to hear these since the 
aerial system at Sackville, New Brunswick will not 
be set to favour us. The World DX Club reports 
that Radio Pakistan is now asking for reports to be 
mailed to World Service P.O. Box 443 Karachi. This 
station runs two 1000 kilowatters at Islamabad and 
can be heard in English on 15115, 15325, 17700, 17830 
and 21730 at various times during the day. They 
are also noted for dictation speed news broadcasts in 
English which I think must be unique on the short 
waves. 

"I have also heard Radio Baghdad but I am not 
sure of the frequency except that it was in the 31m 
band." These words were penned by John Higgin- 
botham of Holyhead and express the feelings of us 
all. Radio Baghdad is one of the most notorious 
"floaters" in the short wave spectrum. They were 
recently reported on 9735 in English at 1955 but 
their official frequency was announced as 9745 for 
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ON 

the English transmission at this time. On another 
occasion they were logged on 3240 at 1947 while 
for this time the announced freq. was 9745. 

Jon Seddon joins us now, having just built him- 
self a crystal set and fitted it with an ATU. Jon 
admits that the freqs. he logs are prone to be a 
little wayward as he only has a "crude tuning scale ". 
He has, however, managed to get some accurate 
frequencies and these were marked on the dial and 
the dial then sub -divided with a pair of compasses 
to give a better readout. I hope, Jon, that you 
manage to build a more sensitive set, and that we 
539kHz, Riyadh in Saudi Arabia on 587kHz with 
that I will draw the curtain now and wish you and 
yours best 73s. 

MEDIUM WAVE DX 
by CHARLES MOLLOY 

BABYLON, in Iraq, is the most recent addition 
to the growing number of megawatt broad- 
casters on the medium waves. Operating on 

1038kHz with a power of 2000kW it beams towards 
North Africa and can be heard in the UK during the 
evening between European channels 1034kHz 
(Milan) and 1043kHz (Dresden). Other high power 
outlets to search for are Kuwait with 1500kW on 
539kHz, Riyadh in Saudi Arabia on 587kHz with 
1200kW, Istanbul on 1016kHz with 1200kW and two 
Libyan stations, El Beida on 1124kHz and Tripoli on 
1250kHz each with 1000kW. 

The Iberian peninsula is an interesting hunting 
ground for the medium wave DXer. In Spain there 
are chains of low power commercial stations spread 
across the country. Well over 100 of them transmit 
on 1106kHz, 1133kHz, 1394kHz, 1412kHz, 14301(Hz, 
1520kHz and 1570kHz and many of them sign -off 
between 2330 and midnight GMT. The DXer who 
listens on a single channel at this time can often 
hear one station after another become dominant only 
to be replaced after sign -off by a weaker companion. 
Use a loop to reduce QRM and listen on 1133kHz for 
ECS8 Sevilla, EFJ19 Castellon, EFJ46 Zaragoza; 
1412kHz for EAJ16 Granada, EAJ17 Murcia, EAJ25 
Tarrasa, EAJ64 Segovia; 1430kHz for EAK5 Valencia, 
EAK11 Malaga; 1475kHz for EAJ19 Asturias, EAJ59 
Cadiz, EAJ60 Almeria, EAJ72 Zamora; 1570kHz 
for EFE10 Alava, ECS10 Mancha. 

Mark Reddie of Edinburgh, who has been tuning 
round the medium waves with his Bang and Olufsen 
600 receiver, reports hearing Radio Tirana at Durres 
in Albania on 1457kHz. Mark is building a MW loop 
aerial and hopes soon to own, a communications 
receiver. P. Bookbinder (Shepherds Hill) is aston- 
ished to see the results achieved by DXers in reports 
to this column. He would now like to build a medium 
wave loop aerial and he wonders where he can obtain 
plans of one. Articles on loop construction have 
appeared in Practical Wireless issues April 1973 and 
November 1966. Although these issues are out of 
print, bound volumes of Practical Wireless are 
usually available in main libraries throughout the 
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UK. A medium wave loop is an indoor aerial that is 
tunable and directional. It is usually constructed in 
the shape of a square with a 40in side and has a 
main winding of seven turns tuned by a 500pF 
variable capacitor and there is a one -turn coupling 
winding which is connected to the aerial and earth 
terminals of the receiver. The windings are sup- 
ported on a wooden frame. Maximum pick -up is 
along the plane of the windings and there are two 
nulls, directions of minimum pick -up, which are at 
right angles to the windings. When using a loop, 
peak up the signal with the loop tuning control and 
rotate the loop for optimum results. 

Radio Andorra on 701kHz 300kW broadcasts in 
French, Spanish and in English (m'nt -0200) and Sud 
Radio Andorra 818kHz 900kW can be heard in 
French during the evening. Each station will send a 
QSL card in return for a correct reception report 
(and return postage in the form of an International 
Reply Coupon which is obtainable at main post 
offices). Andorra, which is a tiny republic in the 
Pyrenees located between France and Spain does 
not have a short wave service and the DXer who 
would like to add this "country" to his verification 
list will have to turn to the medium waves. The 
address of both stations is Andorra -la- Vielle, 
Andorra. 

BROADCAST BANDS a. 

Short Wave Reports by the 15th of the month 
to Derek Bell, go Practical Wireless, Fleetway 
Rouse, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 

Segars Lane, Southport, PR8 3,1G. 

'EASYBUILD' ELECTRONIC CLOCK 
continued from page 394 
PL1 (Rear view of plug 

connections ) 

R15 
1k 

Stop 

oStart\ 
Stop 

/1 

LED 5 
Fig. 6: Circuit of the remote control unit for the stop -clock facility. 

physics laboratories for pendulum timing and other 
applications where timing to the nearest second is 
sufficient. It could also prove very useful for con- 
trolling circuit training activities for athletes and 
when switched to the Hours and Minutes display 
mode the stop /start function still operates. Thus the 
stop clock is perhaps unique in that it allows a 
stop /start facility over a 23 hour 59 minute period 
and this could be very useful in biological and bio- 
medical applications. Finally, the beauty is that by 
simply unplugging the remote control lead the device 
reverts to a very smart miniature desk clock to 
impress other executives, an attractive mantlepiece 
clock to impress your neighbours or a lovely bed- 
room clock to impress your wife! ( 
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I (/ 
FOR CHOICE 

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 stock'edl-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 50830 

Size: 
10 x 83mm4 

75 
100uA . £4.65 
200uA £4 60 
500uA .. E4.55 
50- 0-50uA E4.65 
100 -0 -1000A £4.60 
1mA £4.50 
5mÁ .. £4.60 
10mA .. £4.60 
50m0 .. f4.50 
10omA .. £4.50 
500mA . £4.50 
1A DC .. . E4.50 
5A DC . £4.50 
10A DC £4.50 
5V DC . £4.50 

OV DC 
20V DC 
50VDC 
300V DC 
15VDC 
300V AC 
VU Meter 

£4.50 
£4.50 
[4.50 
£4.601 
£4.60 
£4.60 
E5.60 

BAKELITE MODEL S80 Enlarged Window 
Size: 80 x 80mw 

50uA.. .. .. £4.95 
100uA .. £4.90 
500uA .. £4.60 
50- 0.50uA .. f4.80 
100 -0- 10000.. E4.85 

1A DC .. .. E4.60 
5A DC . .. £4.60 
20V DC .. .. £4.60 
50V DC .. .. E4.60 
300V DC .. .. £4.60 
300V AC .. .. £4.75 
VD Meter .. E5.95 

BATTERY /LEVEL PANEL 
INDICATOR 
18mm 

18mm Panel 
mounting. 
OUR 
PRICE 
95p p/P 
"& Ins 15piDiscounts for quantity. 

CLEAR PLASTI9 MODEL SD640 
Size: 85 x 64mm 

50uA.. .. .. £4.20 I 

100uA .. E4.15 
200uA . .. £4.10 
500uA E4.05 A 

50-0-50uA .. E4.15 . 

100-0-100uA.. £4.10 
1mA .. .. .. £4.05 
SmA .. .. £4,05 _ 

10mA .. .. £4.05 10V DC .. 
50mA .. £4.05 20V DC .. 
100mA .. ..'£4.05 25VDC .. 
500mA .. .. £4.05 50V DC 
1A DC .. .. £4.05 300VDC.. 
5A DC . £4.05 15VAC 
10ADC .. .. E4.05 300VAC 

.. .. £4.05 VUMeter 

£4 05 
£4.05 
£4.05 
£4.05 
E4.05 
£4.15 
E415 
E4.95 

CLEAR PLASTIC MODEL MR 45P 
Size: 50 x 50mm 
50uA.. .. -. £3.55 
10096 .. .. £3.50 
200uA . .. E3A5 
500uA .. E3.30 
50-0-50uA .. £3.50 
100-0-10006.. f3.45 
500-0-500uA.. E3.25 
1mA .. .. £3.25 
5 A .. .. .. £3.25 
IOmA . .. E3.25 
50mA .. .. £3.25 
100mA .. .. £3.25 
500mA .. .. £3.25 

' 10DC .. .. E3.25 
5A DC .. .. £3.25 
10V DC .. .. £3.25 
20V DC .. .. £3.25 
50V DC .. £3.25 
300VDC.. £3.25 

5V AC 
300V AC .. 
5 Meter 1mA 
VU Meter 
1A AC 
5A AC . 

10A'AC . 

20A AC .. 
30A AC 

E3.40 
£3.40 
£3.75 
£4.30 
£3.25' 
£3.25 
£3.25' 
E3.25 
£3.25' 

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

50uA.. .. .. £4.10 
100uA .. .. £3.85 
500uA . .. E3.70 
50-0-50uA .. f3.85 
100-0-100uA.. f3.70 
1 m .. .. .. £3.65 
5mA .. .. .. £3.66 
10mA .. .. £3.65 
50mA .. .. £3.65 
100m0 .. .. £3.65 
500mA .. .. E3.65 
1A DC .. . £3.65 
5A DC .. .. £3.65 
10V DC . .. £3.65 
20V DC .. .. C3.65 
50V DC .. £3.65 
300VDC.. .. £3.65 
15V AC . .. £3.75 
300V AC.. .. £3.75 

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

E4.20 
£4.85 
£3.65 
£3.65' 
£3.65' 
£3.65' 
£3.65' 

CLEAR PLASTIC MODEL SW100 
Size: 100 x 80mm 
50uA.. .. ., f5.05 
100uA .. .. £4.95 
500uA . ,. £4.75 
50.0-500A .. £4.95 A 
100-0-100uA.. £4.90 
1mA .. .. . £4.75 
1A DC .. .. f4.75 
SA DC . .. £4.75 " 

20V DC .. .. £4.75 50V AC .. 
50V DC . .. E4.75 300V AC .. 
300V DC .. .. £4.75 VU Meter 

£4.90 
E4.90 
E6.25 

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

A range of high quality 
moving coil instruments 
ideal for school experi- 

e is and other bench 
applications. 3" mirror 
scale. The meter move- 
ment is easily 
to demnstrte internal 
working. 
50OA.. . £9.35 
100uA £8.70 
50 -0 -500A £8.70 
1mA £8.40 
1 -0 -1mA £8.40 
lA DC .. .. £8.40 
5A DC Eß.40 
5V DC £8.40 
10V DC .. f8.40 
15V DC . £8.40 

20VDC .. E860 
50V DC . £8.40 
300V DC . . E8.40 
SOOnrA SA DC £9.50 
5V 50V DC .. f9.50 
5V 15V DC .. £9.50 
1Ai15ADC .. f9.50 

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

50uA.. .. .. £3.45 
100uA . £3.40 
200uA £3.30 
500ÁA £3.10 
50 -0 -500A E3.40 
100 -0- 100uÁ.. E3.30 
500- 0- 5000A.. £3.05 

1-0-1mA.. .. E3.05 

5mA .. £3.05 
10mA .. f3.05 
20mA .. £3.05 
50mA .. E3.05 
100mA .. £3.05. 
150mA 
200mA . .. £3.05 
300mA 
500mA . £3.05 
750mA .. £3.05 
1A DC .. E3.05 
2A DC 
SA DC 
10A DC 
3V DC 

£3.05 

OV DC .. 
15V DC .. 
OV DC .. 

50V DC 
00V DC 
50VDC.. 

300V DC 
500V DC . 

50V DC 
5V AC .. 
OV AC . 

50VAC.. 
300V AC .. 
500VAC. 
5 Meter lmA 
VU Meter 

f3.0 
f 3.0 
£3.0 
£3.0 
£3.0 
£3.1 
£3.10 
E3 1 

E3.1 
f3.1 
£3.1 
£3.1 
£3.1 
E3.3 
[3.5 
[4.1 

BAKELITE MODEL MR 65' Size: sox 80mm 

SOuA.. .. .. £4.40 
100uA .. -. £4.35 
500uA .. £4.05 
50-0-50uA E4.35 
100-0-100uA.. E4.30 
500-0-500uA.. E3.95 
1mA.. .. .. £3.95 
1-0-1mA.. .. £3.95 
5mA .. .. £3.95 
10mA . .. £3.95 
50mA .. .. £3.95 
100mA .. .. £3.95 
500mA E3.95 
1ADC .. .. £3.95 
2A DC .. .. E3.95 
5A DC ,. .. £3.95 
10ADC .. .. £3.95 
15A DC .. .. £3.95 
30A DC .. .. £3.95 
50A DC .. .. £4.20 
5V DC . .. £3.95 
10VDC .. £3.95 
15VDC .. .. E3.95 
20V DC .. .. E3.95 
50V DC . .. £3.95 
150V DC .. £3.95 

300V DC .. 
30VAC .. 
50V AC . 

150V AC .. 
300V AC .. 
500VAC.. 
VU Meter 
1AAC .. 
5A AC .. 
10A AC .. 
20A AC .. 
30A AC .. 
50AAC 
500mA AC 
50mV DC 
100mV DC 

£3.95 
£3.95 
f3.95' 
£3.95 
£3.95 
£3.95' 
£5.20 
£3.95' 
£3.95' 
f3.95 
E3.95' 
f3.95 
£3.95 
E3.95 
£4.15 
£4.15 

VU METER TYPE 3 
2504A Size:33mm 20mm. 

£1.55 P/P &Ins15p 

REDUCED TO CLEAR 
:YAMABISHI VARIABLE 
VOLTAGE TRANSFORMERS 
Excellent equality at low cost. Input: 
230V 50 /60Hz. Output 0 -260V. 
MODEL 5260 BENCH MOUNTING 

P/P & Ins 
1A £7.30 -f1.50 
2.5A £10.35 -f1.50 
5A £12.95 -£1.50 
60 £19.45 -f1.50 
10A £23.75 -£1.50 
12A £25.90 -£1.50, 
20A £60.45 -£1.50 
25A £64.75 -f1.50 
40A £73.40- t:1.50 

make sense of 
Test Equipment 

CLEAR PLASTIC MODEL SD460 
Size: 59 x 46mm 

50uA.. .. .. 
100uA .. .. 

E3.85 
£3.80 ,. 

200uA .. .. £3.75 A 

500uA .. .. £3.]0 0 

50-0-50uA .. 
100-0-100uA.. 

E3.80 
£3.75 

1mA.. .. .. 
5mA .. . .. 

£3.65 
£3.55 SV DC . f3.65 

tOmA .. .. £3.65 10V DC .. £3.65 
5Orr1A ... .. £3.65 20V DC .. f3 65 
100mA . .. £3.65 50V DC . £3.65 
500mA .. .: £3.65 300V DC .. E3.65 
1A DC .. £3.65 15VAC £3.80 
5A DC . .. £3.65 300V AC .. £3.80 
10A DC .. .. f3.65 VU Meter £4.65 

CLEAR PLASTIC MODEL MR 85P 
Size: 120 x 11066tí 

5066.. .. . £6.00 
10096 .. .. E5.95 
20090 .. E5.90 
500uA . .. £5.80 
50-0-506A .. E5.95 
100-0-1006A.. E5.90 
500-0-500uA.. £6.65 
1mA.. . .. £5.75 
1-0-1mA. .. £5.75 
SmA .. .. .. £5.75 
10mA .. £5.75 
50mA .. .. £5.75 
100mA .. .. £5.75 
500mA .. .. £5.75 
1A DC .. .. £5.75 
5A DC .. . £5.75 
15ADC E5.75 
30ADC .. .. £5.95 
10V DC .. .. £6.75 
20V DC .. .. £5.75 

50V DC . 

150VDC.. 
300V DC 
15VAC . 

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

30AAC .. 

£5.75 
£5.75 
£5.75 
E5.85 
£5.85 
£6.65 
£7.10 
E5.75 
£5.75' 
£5.75' 

CLEAR PLASTIC MODEL MR 65P 
Size: 8G x 78mmf6.35 

00uA .. £4.26 
200uA .. .. £4.20 
500uA .. £4.15 
50-0-50uA . E4.25 
100-0-100uA.. £4.20 
500-0-500uA.. [4.10 
1mA .. [4.10 
1-0-1mA.. .. E4.10 
5mA .. .. .. £4.10 
10mA .. £4.10 
50mA .. .. £4.10 
100mA .. .. £4.10 
500mA .. .. £4.10 
1ADC .. .. C4.10 
5A DC .. £4.10 
10A DC .. .. £4.10 
15A DC .. £4.10 
20A DC .. .. £4.20 
30A DC .. .. E4.25 
50A DC .. .. £4.10 
5V DC .. .. £4.10 
10V DC .. .. C4.10 
15V DC .. £4.10 
20V DC .. .. £4.10 

£4.10 
E4.10 

50V DC 
150VDC 

£5.75' 
E5.75 

EDGWISE MODEL PE70 
Size: 90 x 34mm 
500A.. £4.56 
1000A .. £4.50 
200uA .. £4.45 
500uA .. £4.30 
50- 0.500A .. 6.50 
100 -0- 1000A.. £4.45 
1mÁ.. £4.25 
10V DC £4.25 
300V DC.. £4.35 
VU Meter £5.50 

POSTAGE /PACKING ít' INSURANCE 15p 

300V OC .. .. E4.10 
5V DC .. .. £4.20 

50V AC . .. £4.20 
50V AC .. .. E4.20 

300V AC .. .. £4.20 
500V AC .. .. £4.30 
5 Meter 1mA.. £4.85 
VU Meter .. E5.20 
1AAC .. .- £4.10 
5A AC .. .. E4.10' 
10AAC .. £4.10 
20AAC .. .. £4.10' 
30A AC .. .. £4.10' 
50AAC . .. £4.10 
50mAAC.. .. £4.10' 
100mAAC .. £4.10. 
200mA:.0 .. £4.10' 
500mAAC .. £4.10. 

AUDIOTRONIC Model ATM1 
Top value 1,000 
opv pocket multi- 
meter. /25Á/s1 -000 
volt 2 

It and DC. volt 

100mA. 
Risi 0-1mA/ 

0/150k 
mÁ. hesistance: 

!ohms. 
Decibels: 

Size 
to 

60 2mm. 9Áx 
60 x fete w 
Complete with 
test leads. 

OUR PRICE £4.25 P/P & Ins 25p 

AUDIOTRONICMODEL ATM? 
Jewel movement, 
attrmtively moulded 
case with edgwise 
ohms adjustment 
Ranges: 0- 3/15/150/ 

00V AC, 
(2500 0PV). 0-6/30l 
300/600V DC, 
15000 owl/. 0 -300 
A/0 -300m0 DC. 

Resistance: x 10 & 
0100. -10 to 9-16dB. 
Supplied with battery 
test leads and data 
booklet. Size: 121 x 73 x 29mm. 

OUR PRICE E4.85 P/P & Ins 25p 

240° Wide Angle 

1mA METERS 
MW1 -660x 60 mm 
£7.00 P/P & Ins 15p 

I MW1 -8,80 x80mm 
£7.45P & PIns.1511. 

ALL PRICES 
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. 
10/50/100/500/100D 
V. AC. DC Resistance 
x10. x1000 (30í1 
centre scale) DC 
Current 50uA/ 
2.5mA/250mA. -20 
to +68 dB. 

OUR PRICE £7.50 P/P &Ina 30p 

BARCLAYCARD 
& ACCESS Phone Cheques to the value of £30 accepted from personal 
your order to l,' YRP` (\/\ _'/// / shoppers with bankers card. In other cases and for amounts 
01 -200 1 321 or IV , give you credit! in excess of £30. Please allow time for clearance. Banker% 

call into any branch Drafts accepted. 
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IT MAKES SENSE TO 
HIOKI 730X 
30,000opv. Over- 
load protection. 
6/30/60/300/600 / 
1200V DC.12 /60/ 
120/600/1200V AC 
60 /pA/ 
30mA /300mA. 
2K /200K/ 
2 Meg Ohm. 
-10 to +63 dB. 
OUR PRICE £8.10 
P/P & Ins 30p 

U4323 MULTIMETER 
20 m e 
ex wí audiSio IF 
oscillator. Suitable 
for general receiver, 
'tuning, Ranppeu 

500 / /1060/2 DC. 
2,5/10/18/250/500 / 000V AC. 0.05/ 
0.5/5/50/500mA DC. Resistance: 
x 10, x 100, x 1,000, x 10,000 (5001,' 

50001, 6k11,50Qtentre scale) 
x)97 z flattery operated. Size: 

40mm. Suppliedìn carrying case com- 
plete with test leads. 

OUR PRICE f8,60.e /P & Ins6op: 

U4312 MULTIMETER 
extremely sturdy 
instrument for 
general electrical 
use. 667opv. 
0/0.3/1.5/75 /30/ 
60/150/300/600/ 
900V DC & 75mV. 
0/0.3/1.5/7.5/30 / 
60/150/300/600/ 
900V AC. 0/3000A/ 
1.5/6/15/150/60 / 
600mA /1/1.5/6A j 
DC. 0/1.5/6/15/ 
60/150/600mA/ 
1 5/6A AC. 0/200/36/30k ohms. DC 
accuracy 1 %. AC 1.5 %. Knife edge 
pointer, mscale. Complete with 
sturdy tying case, leads and 
instructions. 
OUR PRICE £11.60pie & Ins6op 

MODEL AS.1000 VOM 
100,000 opv. 
Mirror scale. 
Built -in meter 
protección. 0/3/ 
12/60/120/300/ 
600/1200V DC. 
0/6/30/120/300/ 
600V AC. 0 /IOpA/ 
6 /60 /300mA/ 
12 Amp. 0 /2K/ 
200K/2M/200 Meg 
Ohm. - 20 to +17 dB. 
OUR PRICEf18.90P /P & Ins 6op 

KAMODEN HM7208 FET VOM 
Input impedance 10 
Meg ohms. Ranges:- 
0/.25/1/2.5/10/50/ 
1000V DC. 0/2.5/10 
50/250/1000/2 AC. 
0/25uA/2.5/25/250 
mA DC, 
0/5k/50k/500k/5 M 
500 Megohms 

OUR PRICE 
£24.30'P/P & Ins öOp-Y 

TMK 200 MULTIMETER KIT 
Build yourself a 
quality 20000 opv. 
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 x 150 x 
35mm 

OUR PRICE £9.65 P/P & Ins 30p 

HIOKI 750X VOLT -OHM- 
MILLIAMETER 
43 ranges: 0- 0.3/0.6/ 
1.5/3/6/12/30/60 /150/ 
300/600/1,200V 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. Resistance: 
0- 3 /300k /3 /30Mahms. 
Decibels: -10 to +17dB. Output: - 
0-3/6/15/30/60/120/300V. Accur- 
acy 3: 3% DC f 4% AC. Sensitivity: 
50,000 opv DC, 5,000 opv AC.4 inch 
meter. Built in protection. Size: 57 x 
102 x 153mm. 

OUR PRICEf12.90P /P &ins6op 

TMK MODEL TW5OK 
46 ranges, mirror 
scale. 50kN DC 
50kN 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 current 
25/50AA/2.5/5/25/ 
50/250/500mA/5/ 
10A. Resistance: 
10k/100k/1 Meg/ 
10 Meg ohms. -20 to +81.5dB. 
OUR PRICE £13.50p/p & Ins bop 

KAMODEN 360 MULTIMETER 
High sensitivittyy 
DC 100kohmV 
AC mikohm/V 
5" mirror scale, 
overload protect- 
ed. Ranges: 
2.5/10/50/250/ 
1000V 5/10/ 

/1000V 
AC. Current: 

/0,5/5/50/ 
50omA /10A. 
Resistance: 0.1/ 
1/10/100 ohms/ 
1/10/100k ohms/ 
10/1 000/100 M ohms. 
Decibels -20 to 
+62dB. Battery operated. Size: 180 u 
140x BOmm. Supplied complete with, 
test leads etc. 

OUR PRICE £18.90 P/P & Ins 60P 

' 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 
(5001, centre scale) 
DC Current 30uA/ 

.3/30/800mA. -20 to +83dB. 
OUR PRICEE9.65 P /P & Ins 3op 

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 /30µA /6/ 
60/300 mA/ 
12 Amp. 0 /10K/ 
1 m /10m/100 
Meg Ohms. -20 to >17 dB. 
OUR PRICE£13.50P /P &lvcfOp 

Model HT100B4 MULTIMETER 
Overload protected, 
shock proof circuits. 
9.5uA Meter with 
mirror le. Sensitivity Y 

1006V. Polarity change 
switch. Ranges: 0.5/2.5/ - 

1- /50/250/500/1,000 
Volts DC. 2.5/10/50/ 
250/1,000 Volts AC. 
DC resistencé 0 -20/ 
200k/2/20 Meg. ohms. 
DC current:- 10/2500A/2.5/25/250 
mA /10A. AC current:- 0 -10A. -20 
to +62dB. Operates from 2 x 1.5V 
batteries. Size: 180 x 134 x 79mw. 
OUR PRICEf21.50r1P &Ins60p 

SWR METER Model SWR3 
Handy SWR meter for 
t ansm tte ante a align- 
ment, with built -in field 
strength meter. Accuracy 
5 %, Impedance 52' Indic- 
ator 100uA DC. Full 
scale 5 section collapsible 
antenna. Side 145 x 50 
60mm. 
OUR PRICE £4.55 pie & Ins bop 

U4341 Multimeter & 
Transistor Tester " 

27 ranges.16,700opopa. 
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 
case. Size: 115 x 215 x 90mm. . 

OUR PRICE £11.85 P/P & Ins bop 

RUSSIAN CI16 Double Beam 
OSCILLOSCOPE 
5 MHz pass band. 
Separate V1 and Y2 
amplifiers. Rectang- 
ular 5 "x4 "CRT. 
Calibrated triggered 

cep from 0.2usec. 
to 100 Ili- see /cm. 
Free running time 
ass, 50Hz -:MHz. 

Built-in time base 
Calibrator and amplitude Calibreror. 
S pared With all accessories: 
and instruction manual. P/P 
OUR PRICE £93.95 

. Ina£2.00 

MODEL TEI5 
GRID DIP METER 
Transistorised. Oper. 
ates as Grid Dip, 
Oscillator, Absorb - 
tion Wave Meter and 
Oscillating Detector. 
Frpaquerrcy ranggee 

o -28 

met' 
'is. 500uÁ 

er. 9V battery 
operation, Size: 
180 BO x'dOmmd P /P &, 
OUR PRICE £18.90 ne36p 

U4324 MULTIMETER 
High sensitivity, 

ÓOd%1.2/3/12R/3O/ 
80/120/600/1200V 
DC. 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. Resistance: 
25/500 ohms /0.5/5/50/500k ohms /5 
:Mohms. Decibels: -10 to +12dB. S' 
.187 x 98 x 63mm. Supplied comp- 
lete with test leads, were diode and 
instructions. 
OUR PRICE £10.60pie & ins sop 

MODEL 500 
30,000 opv with 
overload protect - 

tien. Mirror sale. 
0/0.5/2.5/10/25 / 
100/260/500/ 
1000V DC. 
0/2.5/10/25/100 / 

0/5OoA 
mA 

0/8mÁ. 
meg/60 0 /BOk /6 meg /60 megohms 

OUR PRICE f15.05P /P &Ins6op 

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 Me9/50 M . 

Decibels: -20 to +62dB. 

OUR PRICE £21.50 pie & Ina 60p 

KAMODEN 1735 
TRANSISTOR TESTER 
High quality 

test reverse leak 
instrument to 

current and DC 
arrant. Ampli- 

fication factor of 
NPN, PNP, diodes, 
transistors, SCR's 
etc. 4" square 
clear scale 
Operates fromer. 
internal batteries. 
Complete with 
instructions, leads 
carrying handle. 
OUR PRICE £18.90 

P/P & 
Ins 60p 

U91, Clamp VOLT 
AMMETER 
For measuring AC volt- 
age and current without 
bree2/ki Ranges: 

0/26/104 %0 /500Á.z 
84 x 36mm. Complete 
with carrying cap, leads 
and fuss 

U4317 MULTIMETER 
High sensitivity 
instrument for field 
and laboratory work. I. r 
Knife edge pointer, 

,86mm. mirror scale. 
Overload protection. 
- Ranges: 100mV/ 
0. 5/2.5/10/25/50/100 /250/500/1000 
V DC. 0.5/2.5 /10/25/50/100/250 / 

105//1000/250mA/1/5A DC. 0 25/ 
0.6/1/5/10/50/250mA/1/6A AC. Res - 
stance: 0.5/10 /100 /200 ohms /1/3/ 

í30/300k ohms. Decibels: -5 to +10dB 
Battery operated. Size: 210 x 115 x 
90mm. Supplied in carrying cap com- 
plete with leads. 

OUR PRICE£15.10p /p &Ins6op OUR PRICE E18,35 pie &tossup 

LAI 

MODEL C7080EN 
.Giant 6" mirror 
scale. 20,000 opv 

50/250/1000/ 
5000V DC. 
0/2.5/10/50/250 / 
1000/5000V AC. 
0 /50uA /1/10/ + 
100 /500mA /10A 
DC. 0 /2k /200k/ 
20 Meg. -20 to +50dB. 

OUR PRICEf21.50P /P & Ins 60p 

S100TR MULTIMETER 
TRANSISTOR TESTER 
100,000opv. Mirror 
scale. Overload 
protection. 0/0.12/ 
.0.6/3/12/30/120 / 
600V DC. 0 /6/30/ 
120/600V AC. 

,0/12/600cA/12/ 
300mA/6/12A DC 
0/10k/1 Meg/ 
100 Meg. 
-20 to +50dB. 
0.01 -0.2 MFD 
T s st t st Alpha, Beta 

d ICO. Complete with instructions, 
batteries ass' leads. 

OUR PRICE £22.65v/P & Ins 60p 

Nor 

SINCLAIR DM2 DIGITAL 
MULTIMETER 

Will measure AC and DC volts, AC 
d DC current, and resistance in a 

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 a 

combined carrying handle and 
bench stand and sockets are 
provided for the connection of an 
external power supply. 
RANGES. 
DC VOLTS:. 1v.10,100v.1000v. 
AC VOLTS: 1v, 10v.100v,1000v. 
DC CURRENT: 1mA.10mA, 
100mA, 1000mA. 
AC CURRENT:;lmA,10mA,. 
100mA,1000mA. 
RESISTANCE: 1 k,10k,100k,1000k 

OUR PRICE £63-,70P/P &Ins Sop 

LB4 TRANSISTOR TESTER 
Tests PNP or NPN 
transistors. Audio 
indication. Operates 

two 1.5V 
batteries. Complete 
with instructions etc. 
OUR PRICE 
£4.85 P/P & Ins20p 

KAMODEN 72,200 Multitestes 
High sensitivity 
tester. 200,000 opv 
Overload protected. 
Mirror scale. 
Ranges:- 0/.06/.3 
3/30/120/600/ 
1200V DC. 0/3 
12/60/300/11200 
V AC. 0 /6uA/ 
1.2mA /120mA/ 
600wA /12A DC 
0/12A AC. -20 to 
+63dB. 0 /2k /200k/ 
2 Meg /200 Megohms. 

OUR PRICE £24.306/p &Ins6op 

Am, a service that 
makes sense! 

CIO PULSE OSCILLOSCOPE 
For display of pulsed 

d periodic wave- 
forms in electronic 
circuits. VERT. AMP. 
Bandwidth: 10MHz. 
Sensitivity at 100kHz 
V RMS /mm: 0.1 -25; 
HOR. AMP. Band- 
width: 500kHz. 
Sensitivity ay 100kHz 
VRMS /mm: 0.3 -25 
Preset triggered sweep 
1- 3000usec. Free running 20 -200 
kHz i na ranges. Calibrator pips. 
220 x 360 x 430mm. 115 -230V. AC. 

OUR PRICE£47.50 PJP &Ins 
£1.50 

TRANSISTORISED L.C.R. A.C. 

BRIO MEASURING BRIDGE 
A new portable 
bridge offering 
excellent range and 

)"4 gape^ accuracy at low 
17 - cost. Resistance: 

6 ranges: 0.1 
ohm -11.1 megohm t 1% Induct- 

rice: 6 ranges: 1 microhenry -111' 
henries t 2% Capacity: 6 ranges: 
lOpf -1110 mfd t 2% Turns Ratio: 
6 ranges: 1:1/1000 -1:11100 t 1% 
B 'dge Voltage at 1,000cps. Opera- 
ted from 9 -volt battery. 100 micro - 
amp meter indication. Size 7}" x 
5.0 2'OUR 

PRICE f 29.70i¡ns 6óp 

=}! 
....-.,..... j} 

.9 

TE-200 RF SIGNAL 
GENERATOR 
A- curate wide range 
signal generator 
covering 120 kHz -600 
MHz on 6 bands. 
Directly calibrated. 
Variable R.F. 
attenuate, audio output, Xtal socket 
for Calibration. 220/240V a.c. 
Brand new with instructions. 
Size 140mm x 215mm x 170mm. 
OUR PRICE. £24.30 P/P & Inc 60p 

ALL PRICES 
INCLUDE VAT 

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 at minimum 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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I 
SAVE £14.001 

BUYAT 1I <YAP PR/CES 
/N 

VATDE 

TE22 SINE SQUARE WAVE 
AUDIO GENERATOR 
Sine zaps 
to 200kHz 
on 4 bands. 
Square 
cps to 30 
kHz. Output 
impedance 
5000 050w. 
200/250V 
AC operation. Supplied brand new 
guar' n , with instruction manual 

OUR PRICE£26.90 P/P & Ins 60p 

ARE 300 AF /RF SIGNAL 
GENERATOR 
All transistorised 
compact fully 
portable. AF sine - 
wave 18Hz to 220 
kHz. AF square 
wave 18Hz to 100k 
Hz- Output Square/ 
Sine wave 10V- 
P-P RF 100kHz to 
200MHz. Output 
1V 
220/240V 

maximum. 

instructions 
AC operation- Complete 

with instructions and leads, 

OUR PRICE £40.50 P/P & Ina bop 

HANIMEX HOC 1900 DIGITAL 
ALARM CLOCK 

5j5 s1 V operation] 
with large clear numbers, nigh 

and 'snooze' switch 
Attractively finished in white and 

silver. 
OUR PRICE £8.10 P/P & InnE1.00 

T.T.C. SPRITE 
STEREO 
HEADPHONES 
Feather weight 
(5 oz) Dynamic 
stereo headphones 
providing high quality 
reproduction at a budget price. 
Soft removable ear pads and 
adjustable headband. Speaker 
size: 28 m m . Impedance: 8 ohms. 
Frequency response: 30 -13000 Hz. 

OUR PRICE £2.40 P/P &Ins 30p 

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 PRICE f21.15/na£1.001 

MODEL 7E20 RF SIGNAL 
GENERATOR 
Six bands. 120kHz- 
260MHz. Dual output 
'RE terminals. Separate 

viable audio output. 
Accuracy± 2%. Audio 
output to 8V. Power requirements: 
105 -125V 220 -240V AC. Size:193 

l265 
x 15r0mm. Complete with test 

eads etc. 
OUR PRICE f20,45P/P & Ins 60p 

LailArri; 
make sense of 

Hi -Fi 

SUPERB 
U' PRICES 

AUDIOTRONIC DIGITAL 
CLOCK RADIOS 

ADC22 1315 
24 -hour 411 eta. clock radio, 
covering MW /FMwave- 
bands. 180 -minute sleep timer. 
timer. Choice of Grey or White 
cabinet. P/P & 
OUR PRICE £17.50 Ins £1.00 

WALKIE TALKIES 
SKYFON NV7 
Super low most 
transmitter/ 
receivers. 100MW 
with call buzzer and 
on /off volume 
control. 7 transistors 
Telescopic rod 
antenna. 

OUR PRICE £43.60 
per PAIRP /P & Ins 50p, 
NOT LICENSABLE 
iN THE U.K. 

ELIZABETHAN DCR26 DIGITAL 
CLOCK RADIO 
A smaller than usual digital Clock 
AM /FM radio, measuring only 
8 } "w x 31"d x 4 "h, The DCR Is 
finished in simulated teak vepeer 
and is fitted with a pre -set sleep 
timer switch that will turn oh the 
radio at the precise time ehodnn 
(Mains operated) List Prime p24.25 

OUR PRICE £14.90 ET :It Ina' 

SINCLAIR Project80 Modules 
240 Power Amp. £5.60 P /P &Inc.15p 
ZOO Power Amp. £6.80 PIP a lns, 150 

Stereo 80 Pre -Amp £13.10 PIP & Ins. 15p 

Active Filter Unit £7.40 P/P B Ins. 150 
FM Tuner £13.10 P/P & Ins. 15p 
Stereo Decoder £8.40 PIP & Ins. 150 
PZ5 Power Supply £4.65 PIP & Ins. 35p 
PZB Power Supply £8.40 PIP &Ins. No 
P29 Power Supply £7.90 PIP & Ins. Sop 
Transformer for P20 £5.10 PIP & Ins. 30p 

AUDIOTRONIC HEADPHONES 

LSH2O Individual 
volume controls. 

Mono /stereo switch. 
40 -19,00 Hz. 8 ohms, 

OUR PRICE £6.25 
P/P & Ins 500 

LSH30Individual 
tone and volume 
controls. Mono/ 
stereo switch. 
30- 20,000 Hz. 8 ohms. 

OUR PRICE £8.95 P/P &Ins30p 

LSH4O Two -way 
speaker system. 

Individual volume 
controls. 20- 20,000 Hz. 

8 ohms. 
OUR PRICE£10.75 

P/P & Ins 30p 

ADC33 
Deluxe 
24 hour 

clock radio covering MW/FM 
wavebands.180-minute sleep 
timer. Buzzer alarm. Tone control. 1. 

OUR PRICE £19.95 Ina£1.00 

MINIATURE ORGAN 
MUSIC MASTER AM100 

Spanning 
nearly two 

octaves, 

P# !1, v including 

tones. 
emi-- ;i This 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 /oft switch, vibrato switch, 
earphone socket and external 

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

OUR PRICE£9.95 P/P & ins soP 

your nearest store 

CENTRAL LONDON (O1) 

481 Oxford Street, WI 493 8641 
10Tottenham Court Rd. WI 637 2232 
33 Tottenham Court Rd WI 6362605 
42 /45TOttenhamCt. Rd. WI 636 0845 
257/8 Totten ha m Ct. Rd. WI 5800670 
3 Lisle Street, WC2 437 8204 
118 Edgware Road, W2 723 9789 
193 Edgware Road, W2 723 6211 
207 Edgware Road, W2 723 3271 
311 Edgware Road, W2 262 0387 
346 Edgware Road, W2 723 4453 
382 Edgware Road, W2 723 4194 
109 Fleet Street, EC4 353 5812 
152/3 Fleet Street, EC4 353 2833 

BIRMINGHAM 
116 Corporation Street 021 -236 3503 

BRISTOL. 
16 -18 -20 Penn Street 20421 

1046 Whitgift Centre 681 3027 

KINGSTON 38/40 Eden St. 546 1271 

AUDIOTRONIC 
LOW NOISE CASSETTES 
TYPE 5 10 25 
r00 £1.70 E3.24 £7.65 
C90 £2.42 £4.59 £10.80 
C120 E2.95 E5.59 £13.22 

P/P & Ins 4p each 
3 -100: 4 and over 15p 

AUDIOTRONIC AHA101 
Stereo Headphone Amplifier 
All silicon, 
transistor 
amplifier oper- 
ates from mag- 

otic, 
ceramic 

tuner 
inputs with 
twin sereoheaae outputs and atele e for 
channel. Operates from 9V battery. 
INPUTS: 51111/ and 100mV. 
OUTPUT: 50m V per channel. 
OUR PRICEf10.65p /p &ins3op 

ELIZABETHAN 8/12-1 
8 -Track Stereo Player. Home 
8 -Track player with automatic and 
manual programme change end 
illuminated channel indicators for 
use with your hi fi system. Size 
7 } "w x 12 "D x 23 "h. List Prime 
£28,90. 

OUR PRICE £14.90 éi ss 
Ina. 

RANK AUDIO 
RA 2107 STEREO AMPLIFIER 
75 - 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 Ins '£1 AO 

LEICESTER 45 Market PI. 537678 

NORTHAMPTON 
78 Abington Street 35753 

NOTTINGHAM 
5 -7 Lower Parliament St. 48987 

OXFORD L6' Westgate Centre 722870 

RICHMOND 32 Hill Street 948 1441 

ROMFORD 86 South Street 20218 

SOUTHEND 
205/206 Churchill West 612241 

TUNBRIDGE WELLS 
53/57 Camden Road 23242 

WOLVERHAMPTON 
30 Wulfrun Way 23384 

NEW BRANCH AT READING 
OPENING AUGUST 

All prices correct at 16/6/75 but subject 

to change without notice E. & 0. E. 

ALL PRICES INCLUDE VAT. 

i Audotronic House, The Hyde, TO LASKYS CUSTOMER SERVICES DIVISION 
London NW96JJ. Tel : 01- 200 132 

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

HIGH QUALITY 
CONSTRUCTION 

PRICES 
R Q EAR 

LIMITED STOCKS 
AT Oxford Street, 42& 

267 Tottenham Court Road. 
1 -?, Fleet Street, 
311 Edgware Road, CROYDON 
BIRMINGHAM KINGSTON 
LEICESTER NORTHAMPTON 
SOUTHEND TUNBRIDGE WELLS 
WOLVERHAMPTON branches, or 
by Mail Order. 

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

A F20 Mono amplifier £6.06 
AF25 Mixer £2.00 
AF30 Mono pre -amplifier 03.40 
AF35 Emitter amplifier £2.55 
AF80 05W mic. amplifier £6.10 
AF305 Intercom £8.46 
AF310/2 Mono Amplifier £7.06 
34160 Multi-vibrato- £3.96 
M1302 Transistor tester .£7.05 
M191 VU Meter CS 46 
M192 Stereo balance meter, £7.10 
LF380 Quadraphonic device £11.45 
Am Automatic light control £17.55 
Ai-30 Photo cell switch unit.,, £5.96 
AT50 400W tries light 

dimmer /seed control £24.36 
AT56 2,200w Orion light 

dimmer /speed control £10.62 
AT60 1 channel light control E8.á6 
AT65 3 channel light control £4.06 
GU330 Tremolo unit £3.40' 
H F61 Diode detector 
HF65 FM transmitter £77.30 
HF75 FM receiver £27.95 
HF310 FM tuner E11.16. 
HF325 Deluxe FM tuner £6.36 
HF330 Decoder IHF310/325) £2.20 
GP310 Stereo preamplifier 

for use with 2 x AF310 £8.90 
GP312 Circuit board £2.25 
Gp304 Circuit board £5.65 
HF380 lw /vhf aerial amplifier £6.25 
HF395 broadband aerial amp. £8.80 
NT70 Stabilised power supply 

100niA, 9V.... £8.80 
NT300 Stabilised p. supply £13.95 

NT310 Power Supply 240 V AC 
or 2x 18 V D.C,at 2 amps £5.95 
NT305 Voltage converter £5.96 
NT315 Power supply 240V AC 

to4,5/15V DC, 500mA £12.76 

Amateur Electronics by dotty -Kit, 
the professional book 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 (No VATI 

AE1 100mW output stage £1.80 
AE2 Preamplifier £1.40 
AE3 Diode receiver £2.15 
AE4 Flasher £1.30 
AE5 Astable multi -vibrator £1.15 

'AE6 Monostable multi -vibrator £1.10 
AE7 RC generator £1.10 
AEB Bass filter £1.10 
4E9 Treble filter 47.10 
AE10 CCIR filter £1.10 

Please send me the following items 

Name 

Address 

Signature 

L 

TOTAL 

PURCHASE PRICE 

I 
iei 

(inc, P/ P,& Ins. N 

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

ter7itA/ m& 

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

Registered In England No 347947 at 12 Lower Grosvenor Place, L ndon SW1 OEX 
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CRYSTAL CALIBRATOR CT432 mains operated 
unit giving O /ps at 100Kc, 1 Mc /s and 10 Mc/s these 
3 0/Ps are obtained from 3 separate crystals, also as 
provision for feeding in ext freq to give beat freq using 
phones supplied with copy of H /B, a fuller disc of these 
very neat units on our list £19. 

AIRCRAFT H.F. Rx type R4187 and Control Box 
these are a crystal controlled Rx intended for remote 
control and will provide up to 24 channels in the 
range 2.8 to 18Mc /s the Rx is a dual conversion 
type with 2 RF stages, I.F. filters of 3Kc and 500c /s, 
BFO, N.L. AVC. 0/P stage, uses 16 B7g valves, 
1st IF 2.15McIs 2nd IF 100Kc. Normal power UP 
24 and 19v DC (or 200v HT and 19v DC) crystals 
required are HC6 /u type not supplied, supplied with 
control box and manual £16.20. 

SIGNAL GENERATORS type TF144G made by Marcon' 
standard radio type covers 85Kc to 25 Mc /s in 8 ranges 
O/P variable from lUv to 1 volt, int mod var up to 70% a 
400c /s fitted meter to read RF and Mod levels provision 
for ext mod. Supplied tested for use on 200/250v mains 
with circ, inst, leads £25. 
ROLLER COASTERS coil 5 x 1 -1" dia 36 turns silver 
plated fittings and carbon brush £3.30. 
SPECTRUM FILTERS contain 10 type LA2 pot cores, 
10 neons and 10 1% conds, consists of 10 tuned circs in 
the 20 to 100Kc range £2.40. 
CRYSTALS type FT243 in range 5.6 to 8.3Mc /s new 
5 different for £1.20. 
TAPE HEADS for use on 8 chan units low impedance 
new £1.20. 
STRIPPER UNITS function not known contains DC 
motor 24v 1/8th HP 8000 RPM, also gears, clutches, 
solenoids, etc. £850. 

FLUORESCENT LIGHTING CHOKES as follows 
type A for 2 x 12" 8w tubes £1.20. B for 5ft 65w tube 
41.40 and C for 8ft 125w tube £1.90. 

RELAYS moving coil type very sensitive coil 200 Ua 
100 and 47 ohm 1p c/o with base £1. Micropositioner 
relay precision polar relay 2 x 3.5K coils, Ip c /o, high 
speed, octal base new £1.50, Sealed type 12v on B7g 
base 1p c/o low current coil 2k size 11 x 13" new 50p. 
T.V. FILTER units made to fit in Ae lead fully screened 
ali box size 41 x 1i x 14" fitted standard coax plug and 
sk, okay for Ae pre amp new 3 for £1. R.F. 0/P Indicator 
consists of 100 watt dummy load 70 ohm with RF meter 
0 to 2 amps in neat case, for use up to 20Mc /s new cond 
£4. 
SPEAKERS small 3i" sq 15 ohm coil new £1.30. 
HANDSETS GPO style black with inserts new £1.50 
or less cord £1.25. 
SMALL WOODEN BOXES ext size 10; x 7 x 6" with 
hinged lid and ìnt fittings 4 for £3. 
YAXLEY SWTS all new 2p 11w 2b 40p. 4p 11W 4b 75p. 
8p 5w 4b 65p. 2p 6w lb 360' rotation plus dummy wafer 
55p. 6p 2w 3b 45p. 
CRYSTAL OVENS with heater and thermostat for 
24v DC also contain 12 type HC6 /u holders these can 
be removed 90p. 
SMALL BLOWER motors double ended type for use 
on 6 to 28V DC overall size 6 x 33" new boxed £3.20. 
TRIMMERS small air spaced type 20pf ceramic base 
new. 10 for 70p. Circs and Manuals available. 

Above prices inc Carr and VAT. SAE for list 
No. 12/1 or enquiry. Goods ex equipment 
un less stated otherwise. 

A. H. SUPPLIES 
57 MAIN RD., SHEFFIELD S9 SHL. 444278 (0742) 

419 

Marshall's 
A. Marshall (London) Ltd Dept: PW 
42 Cricklewood Broadway London NW2 3ET Tel : 01-452 0161/2 
Telex: 21492 
& 85 West Regent St Glasgow G2 2QD Tel: 041 -332 4133 
& 1 Straits Parade Fishponds Bristol BS16 2LX 
Tel :0272 654201/2 
& 27 Rue Danton Issy Les Moulineaux 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 
CA30I8A 85p CD4043 E1.80 NE565 E448 SN7448 90p SN74157 95p 
CA3020A £1.80 CD4044 11.80 5L414 E1.80 SN7450 16p SN 74160 £1.10 CA3028A 79p CD4045 E265 SL6I0C El 70 SN7451 16p SN74161 £1.10 
CÁ3046 E170p CD4047 El 60 SL612C £1.70 SN7454 16p SN74163 £I 10 CA3048 E2 11 CD4049 81p SK620C £2605N7460 16p SN74164 E2,01 CA3052 £1.62 CD4050 66P SL621 C E260 SN7470 33P SN74165 £2 01 CA3089E E1.96 LM301A 48p SL623C E459 SN7472 26p SN74I67 Z4,10 CA3090Q E4.23 LM308 E2.50 SL640C £3.10 SN7473 36p SN74174 11.25 CD4000 36p L005TL £158 SN7400 16p SN7474 36p SN74175 90 CD4001 36 LM380 El Ib SN7401 16 SN7475 50 p 
CD4002 36p LM38I E2d0 SN7401AN38p SN7476 35p SN74Ì80 EI 

44 
CD4006 £I 58 LM702C 75 SN7402 16p SN7480 50p 
CD4007 36p LM709 38 SN7403 16p SN7481 El ß5 SN74181 El 95 
CD4008 £1.63 8DIL 45p SN7404 19p SN7482 75p SN74190 E230 

CD401 I 36p LM723C 90 

CD4009 £1.18 I4DIL 40pppppp SN7405 19p SN7483 95p SN74191 12.30 
C04010 £1 18 LM710 47p SN7406 45p SN7484 95p SN74192 £1-15 

SN 7407 45p SN7485 E1 25 SN74193 11 15 
CD4012 36p LM741C 40p SN7408 19p SN7486 32p SN74196 £1.60 
CD4013 66p 8DIL 40p SN7409 22p SN7490 45p SN74197 £1.58 
CD4014 El 72 I4DIL 38p SN7410 16p SN749I 85p SN74I98 E2.25 
CD4015 EI 72 LM747 El 05 SN7411 25p SN7492 45p SN74199 E2.25 CD4016 66p LM748 600 SN7412 28p SN7493 45p SN76003NE2.92 CD4017 EI 72 I4DIL 73p SN7413 35p SN7494. 82p 5N76013NE1.95 CD4018 £2.55 LM 3900 70p SN7416 35p SN7495 72p SN76023N£1.60 C124019 86p LM7805 E2.00 SN7417 35p SN7496 75p SN76033N£2.92 CD4020 £191 LM7812 E250SN7420 16pSN74100E125TAA263 £110 CD4021 EI 72 LM7815 E2 50 SN7423 29p SN74107 36p TAA300 El 80 C04022 EI.66LM7824 E2.5 SN 7425 29pSN74II8EI00TAA350A£210 
CD4023 

£36p 

MC I303L £1 5 
(a 

SN7427 29p SN7411911 92 
TAA550 60p CD4024 EI24MC1318P25SN7430 16pSN74121 37pTAA61ICE218 

CD4025 32p MC1330P 90p SN7432 28p SN74122 50p 
CD4027 43pMC135IP 80pSN7437 35pSN74123 60p TAA621 £203 

TAA661 CD4028 E150MC1352P 80pSN7438 35pSN74141 85pTBA641 
CD4029 £3.50 MC1466L E3.50 SN7440 16p SN74145 90p B 

B £133 
1225 

CD4030 87p MC1469RE2 75SN7441AN85pSN74150E150TBA651 £1.69 
CD4031 £5 19 NE555V 70p SN7442 65p SN74151 85p TBA800 11.40 
CD4037 f1.93NE556 £1.3SN7446 95pSN74I53 85pTBA810 E1.40 
CD4041 £1.86 NE560 £4.4 SN7447 95p SN84154£1 .50 TBA820 11.15 

10% discount for callers at our new shop at 
1 Strait5, Parade, Fishponds, Bristol, BSI6 2LX 
DURING AUGUST Tele: Bristol 654201/2 BRISTOL 

POPULAR SEMICONDUCTORS 
2N696 22p 2N3906 27p AF139 65p 
2N697 16p 2N4037 42p AF239 65p 
2N698 82p 2N4036 67p AF240 90p 
2N699 59p 2N4058 18p AF279 70p 
2N706 14p 2N4062 15p AF280 79p 
2N708 17p 2144289 34p AL102 E1 00 
2N916 28p 2N4920E1.10 80107 14p 
2N918 32p 2N4921 83p BC108 14p 
2N1302 18}p 2N4923£1 .00 BC109 14p 
2N1304 26p 2N5245 47p BC147B 14p 
2N1306 31p 2N5294 48p BCI48B 15p 
2N1308 47p 2N5296 48p BC149B 15p 
2N1711 45p 2N5457 49p BC157A 16p 
2N2102 60p 2N5458 46p BC158A 16p 
2N2I47 78p 2N5459 49p { BC167B 15p 
2N2148 94p 2N6027 45p BC168B 15p 
2N22I8A 22p 3N 128 73p BC 1698 15p 
2N2219A 26p 3N140 E1.00 '.BC182 12p 
2N2220 25p 3N141 81p BCI82L 12p 
2N2221 18p 3N200 E2.49 BC183 12p 
2N2222 20p 40361 40p BC 183L 12p 
2N2369 20p 40362 45p 8C184 I3p 
2N2646 55p 40406 44p BC184L I3p 
2N2904 22p 40407 35p BC212A 16p 
2N2905 25p 40408 50p 13C212LA 16p 
2N2906 19p 40409 52p BC2I3LA 15p 
2N2907 22p 40410 52p ,BC2I4LB 18p 
2N2924 20p 40411 £2.00 BC237B 16p 
2N2926G 12p 40594 74p BC238C 15p 
2N3053 25p 40595 84p BC239C 15p 
2N3054 60p 40636 £1 10 BC257A 16p 
2N3055 75p 40673 73p .BC258B 16p 
2N3391 28p AC162 20p BC25913 17p 
2N3392 I5p ACI27 20p BC301 34p 
2N3393 ISp AC128 20p BC307B 17p 
2N3440 59p AC151 27p BC308A 15p 
2N3442E1 .40 ACI52 49p BC309C 20p 
2N3638 15p ACI53 35p BC327 23p 
2N3702 12p AC176 30p BC328 22p 
2N3703 13p AC187K 35p BCY70 17p 
2N3704 I5p ACI88K 40p BCY7I 22p 
2N3706 15p ADI43 68p BCY72 ISp 
2N3708 14p ADI61 50p BDI21 £1.00 
2N3714E1 38 A0162 50p BD123 82p 
2N3716 .80 A9106 40p B0124 67p 
2M3771E2.20 AF109 40p B0131 40p 
2N3773E2.65 AFI15 35p B0132 50p 
2N3789E206 AFI16 35p BD135 43p 
2N3819 37p AFI17 35p BD136 47p 
2N3820 64p AFI18 35p BD137 55p 
2N3904 27p AFI24 30p BD138 63p 

BDI39 71p 
BDI40 87p 
BFI15 36p 
BF117 55p 
BFI54 20p 
BF159 '27p 
BF180 35p 
BFI81 36p 
8E184 30p 
BF194 12p 
BF195 12p 
BF196 I3p 
BF! 97 15p 
8E198 18p 
BF244 2Ip 
BF257 47p 
BF258 53p 
BF259 55p 
BF561 27p 
BF598 25p 
BFR39 24p 
BFR79 24p 
BFX29 30p 
BFX30 27p 
BFX84 24p 
BFX85 30p 
BFX88 25p 
BFY50 22}p 
BFY5I 23p 
BFY52 20}p 
BRY39 48p 
ME0402 20p 
ME0412 18p 
ME4102 1 l 
MJ480 95p 
MJ481 EI-20 
MJ490 £105 
MJ491 1-45 
MJ2955 LI .00 
MJE340 48p 

MJE37Ì 75p 
MJE520 60p 
MJE521 70p 
MJE2955E120 
MJE3055 75p 
MP8113 47p 
MPFI02 39p 
MPSA05 25p 
MPSA06 3Ip 
MPSA55 3Ip 

MPSA56 3Ip 
0C28 76#p 
0C35 6Op 
0C42 50p 
0C45 32p 
TIP29A 49p 
TIP29C 58p 
TIP3IA 62p 
TIP32A 74p 
TIP33A El 01 
TIP34A E1-51 
TIP35A £290 
TIP36A E370 
TIP42A E090 
TIP2955 98p 
TIP3055 50p 
TIS43 28p 
ZTX300 13p 
ZTX301 13p 
ZTX500 15p 
ZTX501 13p 
ZTX502 I8p 
N914 
N3754 15p 
N4007 IOp 
N4148 7p 
N5404 22p 
N5408 30p 

AA! 19 139 
BA102 25p 
BA145 Hip 
BA154 12p 
BA155 12p 
BB103B 23p 
BBIO4B 45p 
BY126 12p 
BY127 I5p 
BYZII 5Ip 
BYZ12 51p 
0A47 6p 
OAS' i8p 
0A90 Op 
0A91 6p 
W021 A200 

32 
BY164 57p 
ST2diac 20p 
40669 £1.00 
TIC44 29p 
C106D 65p 
ORP12 60p 

Prices correct at August 1 75, but all exclusive of VAT. P.& P. 25p. 
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MW?MiF MK2 
CAPACITIVE DISCHARGE 
ELECTRONIC IGNITi011 KIT 
Sparkrite Mk. 2 is a high performance. high quality. 
capacitive discharge, electronic Ignition system. 
Because f the superb design of the Sparkrite 
circuits it completely eliminates problems of the 

breaker. contact 
breaker bounce . is eliminated 

misfire 
elim nated c ele ronfi ally 

contact 
by a 

pulse suppression circuit which prevents the unit 
tiring If the points bounce open at high R.P.M. 
Contact breaker burn is eliminated by reducing the 
current to about 1 /50th ol the norm. It will perform 
equally well with new, old, or even badly pitted points 
and i not dependent upon the dwell time of the is 

breakers for recharging the system. 
Sparkrite incorporates a short circuit protected 
inverter which eliminates the problems of SCR lock 
on eliminates therefore eliminates the possibility of blowing 
the transistors or the SCR. (Many capacitive discharge 
ignitions are not completely foolproof in this respect.) 
Sparkrite can therefore give you: - 

up to 20% better fuel consumption. instant all weather 
starting, cleaner plugs -they last up to 5 times longer 
without ttention, faster acceleration. higher top 
speeds, longer coil and battery life. efficient fuel 

ur burning and less Mr pollution, smoother running. 
continual peak performance. 
NOTE -FUEL CONSUMPTION: 
The fitting of a Sparkrite Mk. 2 should reduce fuel 
consumption although the amount of the reduction 
will vary. A fair estimate of the savings which could 
be expected. based on reports by our customers and 
upon o experience, are as follows: 

any 4 cylinder vehicle, 10% improvement 
any 8- cylinder vehicle, 15% Improvement 
any a- 

many 

vehicle. 20% improvement 
It Is worth remembering Mat while fuel saving is 
Import there any other advantages to be 
gained from fittingre Sparkrite Ignition system. 

Voracà. be-Dot OF 
.+_`ä++3Lov ll__S MV1\ V aR41ultww% 

Notcyrwlo 

THE KIT COMPRISES EVERYTHING NEEDED: Ready 
drilled pressed steel case coated in matt black epoxy 
resin, ready drilled base and beetsink, top quality 
5 -year guaranteed transformer and components, 
cables, coil connectors, printed circuit board, nuts, 
bolts, silicon grease, full instructions to make the 
kit negative or positive earth, and 10 page installation 
instructions. 
WE SAY IT IS THE BEST SYSTEM AT ANY PRICE. geiggilEF:::1:- I 

,. 

OPTIONAL EXTRAS 
Electronic P.P.M. limitation 
This can be included in the unit to prevent over revving, 
an advantage to most companies, hire firms, high per- 
formance drivers. etc. 
Electronic / conventional ignition switch. 
Gives instant changeover from "Sparkrite" ignition to con- 
ventional ignition for performance comparisons, static 
timing, etc., and will also switch the ignition off completely 

brsecurity device. Includes: switch, connectors, mounting 
acket and instructions. Cables excluded. 

PRICES: D.1. Y. assembly kit £10.93e, Ready built unit E13.118. 
(both to fit all vehicles with coil /distributor ignition up to 
8- cylinders). 
Switch for instant changeover from "Sparkrite" Ignition 
to conventional ignition 02,79: R.P.M. limiting control 
02.42* (fitted in case on ready built unit. dashboard mount- 
ing on kit). - ' 

e including VAT, post and packing. 
We can supply units for any petrol- engined vehicle (boat. 
motorcycle, to.) with coil /contact breaker Ignition. 
Details on request. 
CALL IN AND SEE US FOR A DEMONSTRATION. 

EEECTA111IC5 aE51C(l f155ECIIITES of WALSALL 

ALUMINIUM FLUORESCENT I 
BOXES LIGHT KIT 

These project boxes are manufactured from 
18 -gauge aluminium and come complete 
with lids and screws. 
The prices shown include VAT (at 8 %) but 
lap should be added to the total order value 
for postage and packing. 
Order Length Width Height Price 

No. (in) (in) (in) (inc. VAT) 
7 54 21 If 47p 
8 4 4 If 48p 

413 4 
10 54 4) 1f 49p 
11 4 2f 2 46p 
12 3 2 t 38p 
13 6 4 2 58p 

4 7 5 2f 75p 
15 8 6 3 93p 
16 10 7 3 £1.14 

Boxes can be made to any size but the mini- 
mum order for special sizes is 500. General 
trade enquiries welcome. 

You can build this reverse polarity protected 12 volt, 
8 watt, fluorescent light. Everything needed is supplied: 
white enamelled drilled metalwork, ready drilled heat - 

ink, printed circuit board, high quality components and 
transformer, end caps, cable, the fluorescent tube. nuts, 
bolts, washers, and simple assembly and operating 
instructions. 
When complete the tight has many uses: workshop and 
workbench illumination, garage lighting, emergency 
lighting, lighting for camping, caravaning, and boating, 
aS an inspection lamp and many more. 
If you can't Spare `- -hour to put the light together then we 
will supply it ready built (FOR A FEW EXTRA PENCE) 
PRICES: 
Assembly kit £3.46 inc VAT post and packing 
Ready built £4-10 inc VAT post and packing. 
Diffuser 59p inc. VAT post and packing. 

I 

A .'. : 1111a -II1111 

ORDER NOW 
.o. ELECTRONICS DESIGN ASSOCIATEe DEPT r w 

82 Garb Street. Walsall Wo1 313E. Phone 33652 

From Rune 

Aden. ....... 

R .. Supply 

SPARNRITE at 2 On mumble kits st ttMM. 

SPARKRITE Mk. 2 laser bulb ilk... earth at stake 

AO, 2 lastly built al rn.M 

R.P.M. Limit systems in the Mow unas at mu 
Pluore.nent light snatbly kits al cots 

Fluorescent IiOM built unita a, Ea90 

Pittman for tM abow at Sao 

M number Mum. boa.. 
of number mummer. et 

el dumber elem.... at 

enclose maque /r o.'. fer [ .................. CM1NU. No. 
ISane S.A.E. 'N brocM1Ula only rpuindi 

MASSIVE CLEARANCE BARGAINS 
Bargain component parcels contain Resistors, Capacitors, Poten- 
tiometers, Knobs, Tag Strips, Coil Formers, Wire, Grommets, 
Magnets, Transistor Panels, etc. Save yourself L's on these well 
selected parcels, 61b net weight EI.00, pep 70p. 
Brand New Wire -wound Resistors I -7 watts, mostly Plessey 
GWS- I- 3 -5 -7. Good selection. 100 for El 00, p.p. 35p. 
Mulford Ferrite Cores LA3 50p, LA4 759, LA2100 SOp. 
SPECIAL OFFER. Metallised Polyester Capacitors by Erie, Mullard, 
etc. Values include 01 /160V, 01/250V, -015/160V, 022/160, -033/160, 
-047/160V, -0661160V, I {160 -250Y, -22/160V, etc, This is a bargain 
not to be missed. 100 for LISO, p.p 35p. 
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly- 
styrene, Tremendously good selection. 300 for El, p.p. 35p. 
Please add 25% V,A,T. to total amount 

Mail Order Only. 

XEROZA RADIO, 
Is EAST STREET, BISHOPS TAWTON, DEVON. 
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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 Eectroncs 
LTD 

PO BOX 18 HARLOW CM18 6SH ESSEX 
Tel: HARLOW (STD 0279) 416771 

New catalogue now available on receipt of S.A.E. 

419 
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Greenbank 
Electronics 

FREE! 
Data and circuit diagram for Digital 
Clock Chip AV -5 -1224, Digital Alarm 
Clock Chip MK 50253, also data sheets 
for Economy LED displays. 
(A stamped addressed envelope with 
enquiries would be a great help to 
us, but is not essential). 

CLOCK CHIPS 
AV -5 -1224, 4 digit, 12/24 hr., 50/60 Hz, 
TTL compatible, zero reset, easy 
display interface, 16 pin package £3.66 
MK 50253, 4/6 digit alarm clock chip, 
50 Hz, 12/24 hr., AM /PM and activity 
indication, 'snooze' feature, intensity 
control, simple time setting, 28 pin 
package. £5.50 

L.E.D. DISPLAYS 
DL -747E 15mm (0.6 ") high, common 
anode, economy type £1'70 
DL -704E 8mm (0.3 ") high, common 
cathode, economy type 85p 

Add VAT at the appropriate rate to 
all prices, post, etc. lop + VAT per 

order 

GREENBANK ELECTRONICS 
(Dept. W9P), 

94 New Chester Road, New Ferry, 
Wirral, Merseyside L62 SAG 

Tel. 051 -645 3391 

4- STATION INTERCOM 

i 
Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 master and 
8 Subs), in robust plastic cabinets for desk or wall 
mounting. Call /talk/listen from Master to Subs and 
Subs to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospitals and Office. Operates 
on one 9V battery. On /off switch. Volume control 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. & P. 65p. 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the mains 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £29.99 
per pair P. & P. 65p. 

NEW ! AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

LY 

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, eaves time with 
long -distance calls. On /Off switch, volume. Direct 
tape recording model at £1295 + VAT £1.04 
P. & P. 65p, 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES (PW9) 
189 KENSINGTON HIGH STREET, LONDON, W8 

H.A.C. SHORT -WAVE 
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 (incl. p. & p. & V.A.T.). 
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 -valver." 
This kit contains all genuine short -wave com- 
ponents, drilled chassis, valve, accessories and full 
instructions. Ready to assemble, and of course, 
as all our products -fully guaranteed. Full range 
of other S.W. kite, 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 

Learn how to bec a.radio- 
amateur in contact u+rith the whole' 
world. We give:síçilled preparation 
for the G.P.O. licence. 

Ns rïirl s rrlr`us mg in as®>r or am NE rrI'ma is NE IN rrr rn' MII rlr re s r. 
. 

Block caps please I 

Brochure, without obligation to: 

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, Dept. w.e. 95 

P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS ssrlosar111- r' r>rlssar1111sssssssssssssar®sesUm s®os 
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I.L.P. (Electronics) Ltd 

Tuner 
Gram --O 
Tape 

SHEER SIMPLICITY! 

Half HY5 

-OrO 
-0 O 
-O O 

Tape o.p 

4- 
VOLUME 

BASS 

Half NY5 

TREBLE 

of- BALANCE 

O 
Stereo.M000 switch 

PSU50 

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 47k51 at 1kHz. Outputs: 
Tape 100mV; Main output Odb (0.775V RMS). Active 
Tone Controls: Treble t 12db at 10kHz; Bass t 12db 
at 100Hz. Distortion: 0.5° %, at 1kHz. Signal /Noise 
Ratio: 68db. Overload Capability: 40db en most 
sensitive input. Supply Voltage: t 16 -25V. 

PRICE £4.50 
+ 36p VAT 
P. & P free 

TWO YEARS' 
I.L.P. Electronics Ltd. 
Crossland House, 
Nackington, Canterbury 
Kent CT4 7AD 

The HY50 is a complete solid state hybrid HI-FI 
amplifier incorporating its own high conductivity 
heatsink hermetically sealed in black epoxy resin. 
Only five connections are provided, input, output, 
power lines and earth. 
TECHNICAL SPECIFICATION 
Output Power: 25W RMS into OD. Load Impedance: 
4 -16Sí. Input Sensitivity 0db (0.775V RMS). Input 
Impedance: 47k11. Distortion: Less than 0.1% at 25W 
typically 0.05%. Signal /Noise Ratio: Better than 75db 
Frequency Response: 10Hz -50kHz t 3db. Supply 
Voltage: t 25V. Size: 105 x 50 x 25mm. 

PRICE £5.96 P. &P.fee 

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. 0.40, H.60mm. 

PRICE £61. &P/free 

GUARANTEE ON ALL OUR PRODUCTS 
Please supply, 
Total Purchase price 
I Enclose, Cheque Postal Orders Money Order 
Please debit my Access account 0 Barclaycard account 
Account number 
Name & Address 

Tel (0227) 63218 Regd. V.A.T. No. 202141535 Signature 
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LISTEN TO C ®®AR ® THE WORLD ! 

*CR7OA 
*MADE 

TO 
ORDER 

£39.00 ! (free) 

COMMUNICATION RECEIVER + 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 200/240 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. 
n Special discounts for Educational Authorities and Senior Citizens. 

ILLUSTRATED LEAFLETS FREE ON 
"Free n Claim your Coder 
ball-point pen free with our 
next order!!" 

VALCON WORKS BURRELL BUILDINGS 
WORLD -WIDE MAIL ORDER- EXPORT QUOTES FREE. 

y 
The PR40 R.F. Preseleccor 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 ... 

£ 1 

1.00 
! 

(;ere r.) 

+ VAT £275 

R.F. PRESELECTOR 

MULTIBAND -6* 
SHORT WAVE RECEIVER KIT 

£ 1 6.56 ! 0,%":".) 

-l- VAT £4.14 
Ali transistor T.It.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 Modulo 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) 
NEW f AVAILABLE SOON f f 

THE MINI- CLIPPER STARTER KIT. ALL SOLID STATE 
SHORT WAVE RECEIVER, ALSO SUPER HI -"Q" A.P.U. 

CHURCHILL INDUSTRIAL ESTATE . LANCING SUSSEX 
Tel: LANCING 61901 BN I5 - 8TZ 

Ba BAMBER ELECTRONICS 
5 STATION ROAD, LITTLEPORT, CAMBS., CB6 10E 

Telephone- ELY. (0353) 860185 (2 lines) Tuesday -Saturday 

TV sockets, metal typa, 51or 50p. 
TV line connectors (back -to -back socket), 

5 for 50p. 
T03 transistor Insulator sets. 10 for 50p. 
Mixed electrolytics, large bag, £1. 
PC board withdrawal handles, mixed cols., 

8 for Sop. 
Solder, 20SWG, 60/40 alloy. approx. 9yds. 

25p, 
0C200 transistors, 6 for 50p. 
Perspex coil formers, 1 +in x tin dia.. 5 for 

Turret tags, ,l, in dia., 25p pack. 
Rotary switches, min. 4 pole 2 -way, 2 for 

Telephone type earpiece insert, 50p. 
Reeds (for reed relays) single -pole make, 

5 for 305. 
Mulford tubular ceramic trimmers, 1 -18PF, 

6 for 501. (as featured in Rad. Comm. 
Jan. p. 25). 

I.C.s, some coded. 14DIL type, untested. 
mixed, 20 for 2Sp. 

IF cans ¡in square. suitable for rewind, 
6 for 30p. 

24V min. reed relays, encapsulated single - 
pole make, 2 for 50p. 

24V 2-8W lamps, MES type. 6 for 20p. 
Chassis tagen, 25p pack. 
Cable clips. for nailing cable, 1Sp pack. 
Miniature slider switches, 2 pole. 2 -way, 

5 for Sop. 
BSYS5A transistors. 6 for 50p. 
PNP audio type TO5 transistors, 12 for 26p. 
Black plastic knobs, +in die., +in spindle, 

4 for 50p. 
Ring magnets. 7mm outside die., 20 for 

La ge box -of P.C. Boards. containing 
transistors, I.C.s. trimpota resistors, 
capacitors, etc. (not unknown com- 
puter rubbish), £3 per box. 

i +in polythene chassis mounting fuse- 
holders. 6 for 305. 

LES Lamps, 24V 1.2W, 10 for 40p. 
Three -switch push -button units. 3 x 2 pole, 

2 -way min. push -push switches, lin 
dia. buttons mounted on one unit. 40p. 

All 240V "opal, voltages quoted approx. 
RMS. (Please quote type no. only when 
ordering). 

TYPE 10/2, 10-0-10V at 2A, £1 .50 each. 
TYPE 18/2, 18V at 2A, £1.85 each.. 
TYPE 16/6, 16V at 6A + 45V at 100mA, U. 
TYPE 28/4, 28V at 4A + 125V at 500mA, £4. 
TYPE 63/1, 6.3V at 1A, asp each or 2 for 

£1.50. 
TYPE 129,400V at 20mA + 200V at 10mA + 

6-3V at 500mA, £1.25. 
TYPE 72703.400V at 10mA + 200V at 5rnA + 

6.3V at 400mA, £1.25. 
TYPE 70462.250-0-250V at 80mA + 6.3V at 

2A, £1.75. 
RADIOSPARES 500W AUTO TRANS- 

FORMERS, 100-n0- 130 -200 -220 -E40- 
250V tapped input and output, step -up 
or step -down facility, ex -new equip. £a. 

CURLY LEADS, 4 core telephone type, 
2 for 20p. 

TRANSISTOR HEATSINKS, to take 2 x 
TO18 transistors, screw In clamps, block 
size 1 x + x +ìn, with holes for mount- 
ing, 3 for 50p. 

VARIABLE STABILISED PSU, solid -state 
240V a.c. Input. Output 0-24V d.c. at 
500mA, +32V d.c. at Opprox. SOmA 
Voltage controlled by external 5kn pot. 
Size 7+ x 4 x 2+in (leas' 5kO pot). £5 
each. 

THREE -TURN WIRE -WOUND POTS, SkIt. 
for above. 75p each. 

LARGE DIE CAST BOXES (brand new 
ITT) 10+ x 6+ x 2+ ". £2 each. 

25-way MEP PLUGS AND SOCKETS, 40p. 
set (1 plug + 1 akt.). 

DIN SPEAKER SOCKETS (2-pin) 4 for 30p. 
HIGH QUALITY SPEAKERS, 8} x bin 

elliptical, only 2ìn deep, Inverse magnet, 
4 ohms. rated up to 10W. £1.50 each. or 
2 for £2.75 (qty. discount available). 

Rotary switches 9 -way 4 -pole (separate 
wafers, plastic) +In spindle, 40p each. 

Heetsinka (Approx. 310 x 41n x 21e high). 
12 fins (drilled for 1 x TO3 translator) 
brand new, 45p each. 

TERMS OF BUSINESS: CASH WITH ORDER (minimum order Et) POST FREE (UK ONLY), 
PLEASE ADD 25% VAT. 

Export enquiries welcome. Callers welcome. Tues, to Sat. 
Please enclose S.A.E. with ALL enquiries. 
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N.S.E. PROFESSIONAL STANDARD KITS 
The first two of a range of kits to appeal to both the novice & 
the experienced assembler. Branded devices & high quality 
components used throughout. 

3 CHANNEL SOUND TO LIGHT UNIT 
1000 WATTS PER CHANNEL. 

FIBREGLASS P.C. BOARD 
High sensitivity up -to -date design giving scintillating perform- 
ance. Kit includes all components inc. mains transformer, 
transistors & triacs. Step -by -step instructions are provided. 
All you need is a soldering iron etc. No technical knowledge 
required. In the unlikely event of you being unable to get the 
unit operational it may be returned to us for correction. 
Professional quality at the unbeatable price of £11.90. Carr. 50p 

5 WATT GUITAR PRACTICE 
AMPLIFIER WITH TREMOLO 

FIBREGLASS P.C. BOARD 
High quality unit with bass & treble controls plus tremolo 
speed & depth controls -Kit includes mains transformer etc. 
as above. Get it going' service. 
Another N.S.E. first at only £11.90. Carr. 50p. 

NOTE-PRICES INCLUDE VAT! 
Send Cheque/P.O. or Access Number (Cash in registered 
envelope only) to: 

N.S.E. KITS, 333, White Horse Road, Croydon, 
Surrey. Tel.: 01- 689 -3685 

Shop open Mon /Sat 9.30 am -5.00 pm. 
Please quote magazine when ordering. 
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Crescent Quality components 
BARGAIN CAPACITOR 2,000MFD at 50v. DC wkg. 
Size = 2" x 11" diameter. Tag ended. All new and 
unused. Our price 85p. +8 
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. 
OCR PRICE 40p. + 8% 

3B11D STEREO 
JUNCTION BOX 

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

speakers or both. 
A bargain at 5250 

+25% 

LIGHT EMITTING DIODES 8 °k 

RED GREEN YELLOW AMBER 

0.2 inch 17p 270 29p 27p 

0.16 inch 24p 29p 30p 29p 

0125 inch 15p 250 30p 25p 

For orders of 10 and more LEDs 10% discount. (Al 
LEDs supplied with free plastic mounting clip). 

LOW COST SEVEN SEGMENT DISPLAYS S INCH +8 
CR72E Red Com. Anode Left Dec. 41 .25 

CR52G Green Com. Anode. Left Dec. £1.35 

CR82Y Yellow Corn. Anode Left Dec. £1.35 

CR74R Red Corn. Cathode Right Dee. £1.35 

CR54G Green Com. Cathode Right Dec. £135 

CR84Y Yellow Com. Cathode Right Dec. £1.35 

For full information on low cost displays please send 15p 

Cloak Chip +8% 
CT7001 MO8 /LSI Digital Clock /Calendar Chip Plus 
full Circuits and Information leaflet £595 
Circuits and Information Sheet 151 
Lit 704 Led Display for above £110 

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 
22p each +8% 
POTENTIOMETERS 
All types 1" arid lese diameter 
Singles Dual 

SK Log or 5K 
10K Lin Lees 10K 
25K Switch 25K 
50K 17p each 50K 

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

1M Switch IM 
231 37p snob 2M 

Less 
Switch 
53p each 

+25% 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly pack. 
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: 14" x 14" x 14" high 
Fixing centres: 25/35 ". 
TRI 20 -0 -20v 100 m/a 
TRI 12 -0 -12 v 100 m/a All 
TRI 9 -0 -9 v 100 m/a 240 Volt 
TR4 8 -0 -6 v 100 m/a Primary 
TRB 3 -0 -3 v 100 m/a 
Our Price 5123 each +8% 

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 XTAL Mice etc. 
Gain = Approx 3.DB. 
Max Input Sig = 1 volt 
Max Output Sig. = 1.3 volt 
Noise Ratio - -60DB 
Supply = 9 volt 

OUR PRICE _ £525p +25% 

POWER SUPPLY UNITS 
PP1 switched 3, 41, 6, 71,- 9 and 12 volts at 500 m /a, 
with on /off switch and pilot light. Size: 130mm x 55mm 
x 75mm. ONLY £4.00. 
PP2 Switched 6 -71- 9 volt Battery Eliminator. Approx. 
size 21° x 24" x 34 ". Ideal for cassette recorders £8.25 
PP3 Car converter. From 12v Pos. or Neg. to = 6 - 71 - 9 
volt. Easy to fit and transistor regulated £290 

+8% 

NEW VEROBOARD PAWNS 

24 x 33 3Sp 28p 
21 x 5 411 415 
31. x 34 411 415 
34 x 5 471 49p 341: 
17 x 21 1.24p 93p 69p 
17 x 31 1.89p 1.32p 971 
07 x 5 2.185 1 57p 
Pin insertion tool 
Spot face cutter 
Pkt 36 pins (state 1 or 15) 

LOUDSPEAKERS +25% 
21" B ohm 60P 
28" 40 ohm 50p 
24" 80 ohm 50p 
5" 8 ohm ceramic £125 
60" 8 ohm dual cone ceramic £9.50 
10" 8 ohm dual cone ceramic £375 
7" x 4" 8 ohm ceramic £180 
8" x 5" 8 ohm Fermant Magnet £1.80 
"EMI 15" x 8" 450 Kit 

3 -8 - 15 ohm £410 + 50p Carr. 
.EMI 13" x 8" 350 Kit 8 ohm £7.60 + 50p Carr. 

10 inch DUAL CONE LIS 
Manufactured by "FLAC" to a 
very high standard these loud- 
speakers are a real bargain 
SPEC: -Size =10" Dual Cone, 

Power =10 Watts 
Frequency = 40- 12000Hz 

+25% Our Price = 18.75P each 

Plain .15 
18p 
20p 

81p 
59p 
30p 

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). 
£3.251. +8% 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46inm x 35mm these meters require 
38mm hole for mounting. 
ME6 =0 to 50 micro amp Full Scale 
31E7 =0 to 100 micro amp Full Scale 
31E8 =0 to 500 micro amp Full Scale 
ME9 =0 to 1 m/a Full Seale 
ME10 =0 to 5 to /a Full Scale 
MEll -0 to 10 an/a FullScale 
ME12 =0 tO 50 m/a Full 

Scale 
ME13 =0 to 100 m/a Full 

Scale 
31E14 =0 to 500 m/a Full 

Scale 
ME15 =0 to 1 amp Full 

Scale 
ME16 =0 to 50 volte 
513117 =0 to 300 volts 

A.C. Full Scale 
ME18 = "S" Meter 
ME19 = "W" Meter 

OUR PRICE £3 SO 
+8% 

200/950v MAINS RELAY 
Heavy duty contacts 
2.500 ohm coil Al) new 
and unused D.P.D.T. 
mains relays 50p. Carr. 
Free. Special quantity 
£40 per 100 off. 
MINIATURE RELAYS 
Brand new range of 
British made Relays. 
Size 11" x 1" x r. Au 
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 28M /A -430 
12 /A 6v 33M /A 185 
All £1.30 each + 8% 

DECON DALO 38PC 
ETCH RESIST PEN 
The Deren Dalo 33PC 
is a unique Instrument 
for the professional and 
amateur electronics en- 
gineer, enabling him to 
prepare in minutes a 
perfect printed circuit 
board 
OUR PRICE 80p +8% 

WIRE WOUND +8% 
VOLUME CONTROL 

250ohm Only 25p EACH. 
Approx 1" Diameter. 
Long standard spindle. 

CABLE LESS SOLDERING IRON 
WAHL. "280 -TIP" * Completely Portable * Heats in 5 seconds * Solders up to 190 joints or more per charge 

* Recharges automatically in Its own stand 
* No AC leakage Sr 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 8 ors. 
OUR PRICE £8.75 +8% (spare bits are available) 
STOP PRESS +25% 
BHA0052 15 watt Amp Module 5250 
NE555 Timer I.C. 78p 
MC1310P Stereo Decoder I.C. 18.00 
7805 Regulator 51.40 
TIP IDA 56p 
TIP 30A 653 
BC107 10p 
BC108 lop 
BC)09 1Op 

ALUMINIUM BOXES +8% 
Metal project boxes give your work a professional finish 

L W H 
AB7 21 5; 14 

14 
AB9 4 21 29 
AB10 4 55 19 
AB11 4 21 2 
AB12 3 2 1 

AB13 6 4 2 
AB14 7 5 21 
ABIS 8 6 3 
AB16 10 7 8 
AB17 10 44 3 
AB18 12 5 3 
AB19 12 8 3 

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 = 61p 
1006 = 150mm x 75mm x 47mm = OOP 
1007 - 184mm x 124mm x 60mm = 98p 
1021 = 106mm x 74mm 0 45mm (sloping front) = 50p 

TELESCOPIC AERIAL 
Nine section fully swivelling telescopic aerial with 4BA 
single bolt fixing or two hole fixing bracket. 
Fully extended =43" 
Fully closed = 7" 
Our Price 50P + P/P + VAT @ 25% 

64P 
88p 
64p 
e8p 
640 
46p 

S4P 
99P 

£1.85 
£1.02 
£1.20 
5100 

I.C. SOCKETS +8% 
D.I.L. 

8 pin =18p 24pIn =241 
14 pin= 14p 2P pin= 2511 
).8 pin= 14p 36 pin- 383 

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

240 volt primary transformer bargain. 
approx size =60mm 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 
Contenta= Plastic etching dish. 

Sample copper clad board. 
Laminate Cutter. 
1 lb Ferric. Chloride. 
Large Plastic Spoon. 
Etch Res st Pen. 
Full Etch,ng Instructions. 

Complete and Big Kit Value at £ß.75p +8% 
LOW NOISE LOW PRICE CASSETTES + 8% 
Good quality tape in well made screw type cassettes. 
Present d in single plastic eases. 
C60 =81p C90 =42p 0120 =53p 
10% Discount on ten or more cassettes of one type 

U.K. POSTAGE 20p 
UNLESS OTHERWISE 

STATED 

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

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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ENGINEERS 

YOURSELF FOR A 

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 
N - CUT OUT THIS COUPON EMI. am Ili 

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

SHIP 
DRAUGHTSMAN- 

Institute of ' 
Engineering 
Draughtsmen & 
Designers 
General Draughts- 
manship 
Architectural 
Draughtsmanship 
Technical 

CONSTRUCTION 
& BUILDING 

Building 
Institute of 

Construction 
Surveyor's Inst. 
Clerk of Works 
Diploma 
C. & G. Building 
Quantities 
General Building 
General Civil Eng. 
Heating, Ventila- 
ting & Air 

1 

1 

' 
1 

1 

, 
1 

1 

1 

1 

1 

1 

, 

1 

1 

1 

1 

1 

ELECTRICAL 
ENGINEERING 
City & Guilds 
Wiring and 
Installations 
C. G. Electrical 
Tech- Primary 
Gen. Electrical 
Eng. 
AERONAUTICAL 
ENGINEERING 
Air Registration 
Board Certificates 
Gen. Aero 
Engineering 

AUTO 
ENGINEERING 
City & Guilds Auto 
Engineering 
Practice 
Inst. Motor 
Industry 
M.A.A.1I.M.I. 
Management 
Diploma 
Gen. Auto 
Engineering 
Auto Diesel 
Maintenance 
Motor Mechanics 
Service Station 
and Garage 
Management 
TELECOM- 
MUNICATIONS 
City & Guilds 
Teleconununica- 
lions 

RADIO & TV 
Colour TV 
Servicing 
C & G Radio, TV & 
Electronic 
Mechanics 
Gen. Radio and 
TV Eng. 
Radio Servicing, 
Maintenance and 
Repairs 
Practical Radio & 
Electronics (with 
self -build kit) 
Radio Amateurs' 
Exam 
ELECTRONIC 
ENGINEERING 
Gen. Electronic 
Eng, 
Practical Elec- 
tronics (with kit) 
AGRICULTURAL 
ENGINEERING 
REFRIGERATOR 
SERVICING 
MECHANICAL 
ENGINEERING 
Society of 
Engineers 
Inst. Engineers 
and Technicians 
General Mechanical 
Eng. 
Welding 
Maintenance Eng. 
General Diesel 
Eng. 

Conditioning 
Carpentry & 
Joinery 
Painting & 
Decorating 
Plumbing 
C.E.I. (Part 1) 
Inst. Cost & 
Management 
Accountants 
Works Manage- 
ment etc. etc. 

1 
1 

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

Aldermaston College 
Dept. TPW08, Reading RG7 4PF. 

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

1 

1 

NAME (Block Capitals) 

ADDRESS 

Postcode 

Other subjects of interest 

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

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Age 

1 

1 

1 
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PRACTICAL PAPERBACKS 
FROM 

4411004 FOULSHAM -TAB 
INDEXED GUIDE TO MODERN ELECTRONIC 

CIRCUITS 
by Robert L Goodman 

MODEL SAIL AND POWER BOATING ... by 
remote control 
by George Siposs 

RF AND DIGITAL TEST EQUIPMENT YOU CAN 
BUILD 
edited by Wayne Green 

AMATEUR FM CONVERSION & CONSTRUCTION 
PROJECTS 
by Ken Sessions, Jnr. 

CAR STEREO SERVICE & INSTALLATION 
by Paul Dorweiler & Harry Hansen 

COLOUR TV TROUBLES (FACTBOOK) 
by The Editors of Electronic Technician /Dealer 

ELECTRONIC TEST EQUIPMENT -and how to use it 
by Joe Risse 

ELECTRONICS UNRAVELLED -A new commonsense 
approach 
by James Kyle 

SIMPLIFIED COMPUTER PROGRAMMING --The 
easy RPG way 
by 'Kelton Carson 

INSTALLING TV & FM ANTENNAS 
by Leo G. Sands 

JAPANESE CONSUMER ELECTRONICS 
SCHEMATIC SERVICING MANUAL 
by TAB Editorial Staff 

MODERN GUIDE TO CAR TUNE -UP AND 
EMISSION CONTROL SERVICING 
by Paul Dempsey 

LI.90 

LI0 

LU95 

LI.90 

fI.95 

0.75 

£2.50 

LI 95 

FOULSHAM -TAB LTD. 
YEOVIL ROAD, SLOUGH, BERKS 

CARBON SLIDE POTENTIOMETERS 

60mm Single Track including Black Knob 50p (Inc. 
V.A.T.), 60mm Twin Track including Black Knob 60p 
(inc. V.A.T.), 60mm Quad Slide Potentiometers - 
Prices upon application. 1K, 5K, 10K, 25K, 50K, 100K, 
500K ohms Log, Lins Antilog. Metal Case. 3.2db 
Matched Track. 15mY 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 Gula 3DJ 

Send cash with order to above address. Postage 
and packing 15p per order. Trade enquiries 
invited. 
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LOWE ELECTRONICS 
.. 

11111111111111` 

,.. 
4.0s 

. NA / 
S TRIO 

f. SPECIFICATION 170 -910 
Frequency coverage 170 -00kHz 625- 1250kHz,1.25- 3.0MHz 

3- 7.50MHZ, 7.5- 18MHz, t8 -30MHz (Dual conversion) ' , Bandspread3. 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 wive /narrow 
Antenna 50 -100(2 
Sensithity 114' for 10dB SIN (SSB /CW) 

reception 170kHz to AF Output More than 10/ Into 80. Internal speaker fitted 
-gate MOSFETS for RF and Power supply 1001117/22Q/240V ac 50/60Hz, External 12V dc. 

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

conditions. Dimensions (mm) 362 wide x 163 high x 322 deep 

catered for by the exclusive 
7.3kg (16.0mark 

Options 500kHz marker QR6MK, FM broadcast tuner 
PRICE £130 (VAT exep QR6FM 

` 

. _.. ,')` 
An all new receiver fro the TRIO company m p y providing general coverage 
30MHz with calibrated bandspread for the amateur bands. Dual 
..mixer stages ensure high gain, good selectivity and first class A.G.C. 

Dual position selectivity gives two bandwidths to cater for all band 

Use the QR666 at home, In the car or boat or truly portable; all 
3-way y power supply. 

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 available free to callers. If you require them sending by mail, postal charges being what they are today, please send us 20p In stemp6 
because that's what it costs to send them to youl 

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 Alan GW3YSA. 35 Pen -Y -Waun, Vail leaf, Nr. Pontypridd. Tel. Newton Llantwit. 3809 

John G3JYG. 16 Harvard Road, Ringmer, Lewes, Sussex. Tel. Ringmer 812071 
Sim GM3SAN. 19 Elliamuir Road, Baillieston, 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 

NO HIDDEN EXTRAS ! 
ALL PRICES INCLUDE V.A.T. 

Transistors 
AC128 22p 
AC176 26p 

AD182 51p 
BC107 12p 
BC108 12p 
BC109 129 
BC109C 21p 
BC148 14p 
BC149 15 
BC158 16p 

BC189C 17p 

BC178 28p P 

BD2 49 1A 579 
BD242A 73p 
BD243A 81p 
BD244A 88p 
BFY51 26p 
0C45 17p 
0071 26 
0072 26p 
O 81 
ZTX300 15p 

2Ñ ÚS 0 Á6p 

2N226 72p 
2N3053 21p 
2N3055 48p 
2N3702 15p 
2N3704 15p 
2145707 Op 
2N5777 51 

C-mos 
CD4000AE 22p 
CD4009AE 22p 
CD4002AE 22p 
CD4007AE 22p 
CD4009AE 85p 
CD4010AE 77p 
CD4011AE 22p 
CD4012AE 22p 
CD4013AE 66p 
CD4014AE £1.74 
CD4075AE £1 74 
CD4016AE 68p 
CD4017AE £1.74 
CD4018AE £2.50 
CD4019AE 79p 
CD4020AE £1 98 
CD4022AE £1.82 
CD4023AE 22p 
CD4024AE £1 25 
CD4025AE 22p 
CD4026AE£221 
CD4027AE 97p 
CD4028AE£152 
CD4029AE £1.11 
CD4030AE 70p 
CD4035AE £1 74 
CD4040AE £2.00 
CD4042AE £1 48 
CD4043AE £2.29 
CD4044AE £2.29 
CD4046AE £2-29 
CD4049AE 27p 
CD4050AE 68p 
CD4051AE £2 77 
CD4056AE £1.83 
CD4060AE £2.50 

THYRISTORS 
CR1/051C 1 amp 50v 
CRI /401C 1 amp 400v 
BTY79/400R 6 amp 400 v 
BT106 1 amp 700 v 
IRC20 1.3 amp 200 v 
2N3228 5 amp 200 v 
2N3525 5 amp 400 v 
2N4441 5 amp 50 v 
2N4444 5 amp 600 v 

68p 
89p 

£2.49 
£1.42 

78p 
99p 

£1.18 
78p 

£2.49 

T2700D 
T4700B 
T4700D 
T2800D 
T2800M 
2N5756 

TRIACS 
6 amp 400v 
15 amp 200v 
15 amp 400v 
7 amp 400v 
8 amp 600 v 
2.5 amp 400v 

£1.14 
£1.28 
£1.47 
£1.01 
£1.50 
£1.02 

FET's 
MPF102 
MPFi03 
MPF104 
MP F105 
PN3819 
TIS88A 
2145245 
2N5457 
2N5458 
2145459 
3N128 
3N140 
314141 
40468A 
40602 
40673 

46p 
42p 
64p 
42p 
31p 
55p 
88p 
42p 
64p 
02p 
83p 

£104 
93p 

52p 
59p 

UJT's 
2N2646 
2144871 

2N6027 
BRY39 
IR2160 
TIS43 

64p 
54p 
65p 
75p 
93p 
419 

BUMPER 
BUNDLES 

11 x741 /8DIL 
£3 

4 x 2143055 
TYPE £1 

LINEAR IC's, etc. 
CA3004AE£264 CA3090AQ£3.91 
CA3005 £1.75 CA3091 D £6.87 
CA3011 £1.08 CA3123E £1.82 
CA3013 £1.52 CA3401 E 84p 
CA3014 £178 MC1303L £207 
CA3018 94p MC1305P £2.04 
CA3018A £1.08 MC1307P £1.79 
CA3020 £1.81 MC1310P £2.86 
CA3028A £1.03 MC1330P £1-04 
CA3035 £1-78 MC1352P £117 
CA3043 £2.04 MC1466L £3-95 
CA3044 £1.66 MC1468L £2.72 
CA3046 91p MC4024P £2.08 
CA3048 £2.74 MC4044P £2.39 
CA3052 £211 MFC4000B 92p 
CA3053 61p MFC6030 £130 
CA3065 £166 MFC6040 £1.49 
CA3080 61p MFC8040 £1.61 
CA3088E £1-61 MFC9020 £2.03 
CA3089E £2.52 741/8DIL 33p 

OTHER POPULAR ITEMS 
BZY88 Zeners 11p 
TIL209 LEDS 14p 
TBA810S 7 watt IC £1.29 
747/14 DIL OPAMP £110 
748/T05 OPAMP 53p 
IC Pin Sockets (1000) £7.00 
IC Pin Sockets (100) £1.00 
} w & =, w Carbon Resistors 1p 
Metal Oxide Resistors 5p 

ACCURATE 
RAPID 
RELIABLE 
OBLIGING 
WORLDWIDE 

ARROW 
for 
OVERSEAS 
EDUCATIONAL 
GOVERNMENT 

* IMPORTANT * 
OUR NEW TRADING POLICY 
MEANS THE PRICE YOU SEE 
IS THE PRICE YOU PAY 
NO V.A.T. TO ADD 
POSTAGE, ETC. FREE IN UK 4,, 

ARROW SERVICE '' 
PLUS TOP QUALITY . ON 
PRODUCTS BY O',p 
RETURN. FURTHER " Oe 
DETAILS -3 ,0":,0 
VAT Reg. 246062%0' O \ t Q 

firifii1U 
DEPT. PW 16, 7 COPTFOLD ROAD .. ; >' , 
BRENTWOOD, ESSEX CM14 4BN 0' ec ; ' y'' ..' 4s Q Q'`OQ 
Tel. 0277 219435 Telex 99443 O c0 b V O 

¿1. 
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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 

NEW MODEL V.H.F. KIT MK2 
Our latest kit. Improved design and performance 
plus extra amplifier stage, receives aircraft, 
amateurs, mobile, radio 2, 3, 4, etc., this novel 
little set will give you endless hours of pleasure 
and can be built In one evening. Powered by 9 volt 
battery, complete with easy to follow instruction 
and built In lack socket for use with earphones or 
amplifier. 

Only £4.50 +p&p 30p U.K. only. 
Illustrated catalogue of selected kits and com- 
ponents, 35p Inc. VAT. P&P free. 

ALL PRICES PLUS 25% VAT 
Galleon Trading Co, 
12, Burrs Way, 
Corringham, 
Stanford -Le -Hope, 
Essex. SS17 ODE 

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. 

BETA DEVICES 
MANUFACTURERS BRANDED PRODUCTS 

BRIDGE RECT. 
IA 100v WO1 020 
1A 200v WO20.22 
lA 600v W060.30 
25A 200v 1200 
ZENERS 
BZY88c 3.3- 

33v 5% 009 
1 watt ß-8- 

200v 5% 010 
L.E.D. 
900 -RED 0.17 
LED CUP 0 O2 
OP. AMP. IC'. 
709C TO99 0.30 
7090 D.LL. 0.30 
741C TO99 0.36 
741C D.I.L. 0.86 
723C D.I.L. 0.80 
7470 D.I.L. 0.85 
7480 D.I.L. 0.8e 

'l'RANSIBTORB 
AC187/8 PR 0.40 
BC107/8/9 0.09 
BC109C 0.11 
BC147/8 0.10 
BCY70/71/720.13 
BF %88 0.20 
BFY60 018 
BFY51 /52 0.12 
2N1132 0.25 
2191711 095 
2N2646 0.30 
2N2906A 0.21 
2/3013 014 
2/93056 0.38 
()CPS 0-45 
0035 0.85 
TIP29A 049 
TIP31A 0-61 
TIP41A 014 
TIP42A 0.90 

DIODES A RECT 
I5x914 0.04 
1N4148 0.04 
BY127 0.14 
I194001/2 0-05 
íN4003/4/5 0.08 
IN4008/7 008 
1F5401 0.11 

555 Timer 050 
558 Dual T'r 1.00 
TBA800 1.50 
TBA810 1.60 

D.I.L. SOCKETS 
8 Pin 012 

14 Pin 012 
16 Pin 0-14 

ADD 17 % V.A.T . 
740029 0.18 
7404N 018 
7410N 018 

74 SERIES TEL 74121N 0.50 
74123N 1.26 
74141N 1-15 

7447N 1-00 
7474N 0.87 

ALUMINIUM ELECTROLYTIC CAPACITORS 10µF 22µF 47gF 100µF 220µF 470µF 1,000µF 
16v 0.07 0.07 0.07 0.10 0.12 0.14 0.22 
25v 0-07 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. 

BRAND NEW COMPONENTS BY RETURN: Electrolytics -16V, 25V, 50V -047, 1.0, 2.2, 4.7, 10 mfds.- 5p. 22, 47-512p. (50V -6p) 100 - 
7p. (50V -8p), 220 -8p, (50V -10p), 500 -11p. (50V -16p), 1000 /25V -18p. Subminiature bead -type tantalums 
22/35V, 47/ 5V, 10/20V352/16V 347/ 6V, 100 /3V. -1Ip. Mylar Film 100V.- 0.001, 0002, 0.005, 001, 0.02. -3p. 0.04, 0.05-312 p. Mullard tubular polyester 400V E6 series 0.001- 0.022- 
312 p. 0.033 -0.1 --412 p. Mullard minia- ture C333 ceramics 63V E12 series 2 %, 1.8 pf. -47 pf.-3p. 56 pf. -330 pf. -312p 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% 112 -10M0. (10% over 1Mí2) 1.2p. Postage lap. Prices VAT Inclusive. The C.R. Supply Co., 127, Chesterfield Road, Sheffield Sa. 

426 

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. 

Precision PoIycarbonate Capacitors 
All High Stability - Extremely Low Leakage 

440V AC (t10 %) 831 Range 
0.10F (1} "x } ") 50p ±1% ±2% 45% 
0.22142 (11" x y') 59p 0.47µF 569 46p 869 
0.20/45' (il "x} ") 020 1.0µF 860 68p 489 
0.47 ,45' (1 }" x I ") 71p 22µF 80p 859 550 
0apP (1} x} ") 75s 47µF 01-80 11.05 959 
0.6814F (2" x t ") 80p 6.8µF 11.64 1129 11.09 
1.0µF (2"x l ") 91p 10 0,F 1200 11-60 11-40 
9.0µ2 (2" x 1 ") 11-22 15.Oµ5' 1275 12-15 0190 
TANTALUM BEAD CAPACITORS -Values available; 
0.1, 0.22, 0-47, 1.0, 22, 4.7, 8.8µF at 15 V/251, or 36V; 
10.0µF at 16V /20V or 26V; 22-0µF at 6V /10V or 18V; 
33.0µF at 6V or 10V; 47.0µ3' at 9V or 8V; 100.0µF at 5V. 
ALL at 109 each, 10 for 95p, 50 for 14. 

TRANSISTORS: BC183/183L lip BFYSO 200 
BC107/8/9 9p B0184/184L. 12p BFY51 26p 
Bollo 12p 50212/212L 149 BFY82 Lop 
B0147)819 10p B0647/658A 12p AF 178 80p 
B0158/718 120 BF194 12p 0071 12p 
BC182/182L lip BF197 18p 2/3053 SOp 
POPULAR DIODES -1/914 Op. 8 for 469, 18 for 900; 
116916 SR a for 459. 14 for 90p; 1544 5p. 11 for 50p, 
24 for 11-00, 1704148 Sp. 6 for 27p, 12 for 48p: 1/4001 
Can 002 Bp; 003 63p; 004 7p: 005 7 }p; 008 Sp; 007 S }p. 
LOW PRICE ZENEB DIODES- 400mW, Toi. t5% at 
5mA. Values available: 3V, 2-3V. 3-8V, 4-7V, 6'1V, 5.8V, 
6.9V, 6.8V, 7-11V, 8 2V, 0-1V, 10V, 11V, 12V, 11V, 13.5V, 
15V, 16V, 18V, 20V, 22V, 24V, 27V, 30V, 33V. All at 
79 each, 6 for 89p, 14 for 84p. SPECIAL OFFER: 100 
Zeiler. for 15-50. 
RESISTORS-High stability, low noise carbon Olm 5 %, 
}W at 40 °C, 4W at 70 °C. Ell aeries only -from 2.2 Cl to 
a-2M O. ALL at 1p each. 8p for 10 of any one value, 701 
for 100 of any one value. SPECIAL PACK: 10 of eaoh 
value 9-2 h to 2.22111 (730 resistor,) 15. 
SILICON PLASTIC RECTIFIERS -5.6 amp. brand new 
wtreended D027: 100 P.I.V. 73 (4 for 2601; 400 P.I.V. Sp 
(4 for 800). 
BRIDGE RECTIFIERS -SO amp; 200V 400; 350V 46p: 
005V 55p. 
SUBMINIATURE VERTICAL PRESETS-0 1W only: 
ALL st Sp each; 000, 100 a 220 0, 470 0, 680 0, 
1k íl, 2.2k 0, 4.7k 0, 0.8k 0, 10k íl, 16k 11,22k CL 47k 0, 
100k R, 250kO. 880k0, 1510. 2.5Mí), 631 R. 
PLEASE ADD 15p POST AND PACKING ON ALL 
ORDERS BELOW 45. ALL EXPORT ORDERS ADD 
COOT OF SEA /AIRMAIL. 

PLEASE ADD 25% V.A.T. TO ORDERS. 
Send S.A.E. for lists of additional ex -stock Items. 
Wholesale price lists available to bona fide companies- 

MARCO TRADING (Dept. W9), 
The Old Sohoot, Edstaston, Nr. Wem, Shropshire. 

Tel: Whixall 484/465 (STD 094 672) 
(Proprs. Mlnicost 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. 

Sib parcels surplus electronic components 
resistors, capacitors, switches, pots etc. £120 
p & p. 600. 

Wirewound resistors 2W and upwards mixed 
values 30 for £1, p & p 20p. 
Lights bulbs mixed voltage & wattage es. 2.5v, 
6v, 12v etc. from 0-5 watt upwards, including 
panel lights and vehicle bulbs 30 for £1. 

R. A. Stobbs, 933 Manchester Rd., Cowlersley, 
Huddersfield, Yorks HD4 STA. 

INTERSIL ICL 8038CC £3'70; ICL 8038 
BC £0.18; TIL 209 equivalent LEDs 
11p; 741C 31p; common anode 7 seg- 
ment LED displays, DIN compatible 
with DL707 etc £1.08 each, 10 for 
£8.64;' CT7001 digital clock chip £6.75; 
LM30 A 62p; SN7400 14p; SN7413 32p; 
SN7490 49; Sinclair Cambridge Calcu- 
lator £13.99; Sinclair Cambridge Mem- 
ory Calculator £18.36; Sinclair Scienti- 
fic Calculator £21.55. Catalogue lap. 
All prices include VAT. Mail order 
only to: G. Newman, 12 Francis 
Avenue, St. Albans, AL3 OB. 

UNBELIEVABLE SPEAKER BAR- 
GAINS! 8i2 Acoustic Suspension, teak/ 
sculptured foam front, 6 watt £5.30; 
12 watt £6.50; 16 watt (8in woofer, 3in 
tweeter) £7.90. (Lists 20p.) Satisfac- 
tion guaranteed (10% p &p). Gregg 
Electronics, 105 Grange Road, London 
SE25. 

Service Sheets 
SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PR1 7HP. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 50p EACH 

' PI4EASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.s please, original 

returned If service sheets not available.) 

PLEASE NOTE 
We Operate a "by return of post" service. Any 
claIrpe for non -delivery should be made within 
7-days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 BBX 

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. 
Leonardo, Sussex. 

Educational 
GO fro SEA as a Radio Officer. Write: 
Print pal, Nautical College, Broadwater, 
Fleet000d FY7 872. 
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WHIGH GAIN 

RADIO 

4 ELEMENT 

RIA L 

UHF /FM 

AE 

Stereo or mono! 
Increase volume, quality and 

sensitivity 
of any VHF /FM 
Radio or HiFi, stereo or mono, with 
this genuine aerial. It's a necessity if you want the hest out of 

your equipment. whether a small radio or expensive stereo. So 
put up with poor reception any longer. Send now, 

hear for yourself. Ideal for the doityoursell 
enthusiast. Supplied with clamp, instruction 
and advice. Use inside or out. FREE 
with order maps and channel reference of 
all Radio and TV Transmitters ! Money 
Back Refund, Send Direct to Dept. 0518 
219 Mansfield Rd., Nottingham. 

COPPER CLAD LAMINATE 
FOR 

PRINTED CIRCUITS 
Single sided 1/16" paper base -1 0p /sq. Inch. 
Single aided 1/16" glass -epoxy- 1.5p /sq. Inch. 
Any rectangular sizes cut to your requirements. 
Please send cash with order. 
Price includes postage and packing. 
From: SIMTECH ENGINEERING LTD 

Voluntary Place 
WANSTEAD, LONDON Ell 2RP 
01 -530 4240 

AERIAL MAIL ORDER business. Com- 
plete stock of 500 aerial material to dear, £250. 90 Ewhurst Road, Crawley 
23885 Sussex. 

COMPONENTS CLEAR -OUT SALE. 
Ridiculous Prices. SAE: Briggs, 12a 
Bruce Grove, London NI7 6RA 

LAMINATE OFF -CUTS FOR PRINTED 
CIRCUITS. Copper clad. 1 /16in singlet 
double sided EPDXY GLASS IN AS- 
SORTED SIZES (average 5in x 10in) 
£1.00 per lb (approx 200 sq.in) Mini- 
mum order £1.00. Cash with order 
please to:- Midland Circuits Limited, 
76 Cato Street North, Birmingham B7 
SAN. 

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. 

WANTED. H.R.O. Communication 
receiver, in good condition. A Worth - 
ington, 66 Cross Street, Arnold, Not- 
tingham. 

Aerials 

IMPERIAL TRADING I AERIALS) LTD. 
the quality Aerial Specialists. 

Situations Vacant 

MEN! 
£90 p. w. 

can be yours 
Tens of thousands of new computer 
personnel needed over the next few 
years 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 
Y27. Oxford Ilse., 

9 -15 Oxford St. WI. Tel: 01 -734 2874 

Official Appointments 

AUSTRALIA 
EXPERIENCED SERVICEMAN 
REQUIRED 
We require a person to take charge of 
our expanding consumer electronics 
service department. Formal quali- 
fications are not necessary, however, 
wide experience in servicing transistor 
radios, tape recorders, car tape players, 
car radios, Hi-fi amps and turntables 
of both European and Japanese 
origin is a necessity. Please do not 
apply if you have not had at least two 
years experience in this field. 
Pay will depend on experience and 
would include a good monthly bonus. 
We envisage the successful applicant 
earning in the vicinity of £6,000-00 P.A. 
We would require a person who could 
come to Australia immediately and 
we would be willing to pay the air 
fare providing the applicant stays with 
us for at least 18 months. 
The weather is great, our winter is 
like your summer, the beaches 
fabulous. The future unlimited so 
please write to the personnel manager 
(airmail of course!) giving a brief 
life story. 
DICK SMITH ELECTRONICS PTY LTD. 
162 Pacific Highway, Gore Hill, SIDNEY, 
N.S.W. 2065, AUSTRALIA 

For Sale 

MICROPHONES: AKG D202E1, £45.00; 
AKG D196C 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. 

SOUNDLIGHT CONVERTERS 3 -chan- 
nel: 1.5kW, £17; 3kW, £25. Strobes: 
1- joule, £21. 4J, £27; 15J, £45. Chasers 
from £27. Rainbows, Projectors. Bum- 
per catalogue: Aarvak Electronics, 
. &a(P) West Green Road, N15 SNS. 
01 -800 8656. 
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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. 

GENUINE FULL SIZE 
18 element TV aerial 
as used by leading 
TV companies 

ITV 
esci 

525/W 
a Colour 

Guaranteed 
Perfect Pictures. 

Save ifs. We supply 
this genuine U.H.F. aerial 

for oniyE2.55,can be fitted 
outside or inside. Quality made 

technically advanced design. Precir 
ion grid reflector eliminates ghosting. 

Complete with clamp, instructions, advice. 
Money Back Refund. Wall /Caravan Bracket. 

25p. Best Cable 12P per yard. Plug 10P& 
FREE with order maps & channel reference of 
Radio & TV Transmitters. Sand direct to 
Dept. PW io 218 Mansfield Rd, Nottingham 

IMPERIAL TRADING IAeuALSILTD- 
tile quality Aerial Specialists 

Books and Publications 
UF'O 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. 

Technical Books - 
RadoaElectronics 

World's Radio & TV Stations (International Edit) £0.68 
Audio Amplifiers £0:70 
Boys Book of Crystal Sets & Simple Circuits £0.33 
Television Timebdse 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 £0-85, 
Jack Darr's Service Clinic £1.55 
Transistor Circuits for Modern Test Equipment £0.68 
Rad & Electr Colóur Codes and Data Chart £0.20 
Handbk of Transistor Equip and Substitutes £0.48 
Hi Fi, PA & Disco Amplifier Design Hndbk £0.87 
Radio Servicing Problems £0.75 
Electronic Circuits for the Amat Photographer f0.68 

£0.40 
£1.10 
.£0.60 
£0-85 
£0.85 
£0 -58 
£0 -68 
£0 -80 
£5 -35 
£3.30 
£0.90 
£0.68 
£0.68 
£0.60 
£0.40 

.£0.58 
£1.07 
-£0.58 
£0.40 
,£0.95 
£1.55 
£2.70 
£0.48 

Handbook of Simple Transistor Circuits 
TV' Fault Finding 
Sound and Loudspeaker Manual 
Practical Stereo & Quadrophony Handbook 
Radio Amateur Operator's Handbook 
Coil Design & Construction Manual 
Radio TV & Electronics Data Book 
79 Electronic Novelty Circuits 
Receiving Pal Colqur Television 
Radio Technician¢ Bench Manual 
Servicing Transistor Radio Receivers 
1st Book of Hi Fi. Enclosures 
2nd Book of Hi FI Loudpeaker Enclosures 
Manual of Electronic Circuits for the Home 
Modern Crystal Set Circuits for Beginners 
Electronic Novelties for the Motorist 
2nd Book of Transistor Equiv.& Substitutes 
Handbook of Eledtronic Musical Novelties 
Transistorised Novelties for Hi Fi Enthusiast 
Fault Location Exercises in Rad.& TV Vol.1 
Fault Location Exercises in Rad.& TV Vol.2 
Colour TV Picture Faults 
Practical Transistor Novelty Circuits 
Boys Book of Practical Radio & Electronics 
Radio Receiver Cónstruction using ICs & Transis...£0.68 
ICs & Transistor C,adgets Construction Handb'k ...£0.68 
Integrated Circuits Equiv& Substitutes Hbk £0.85 
Audio Technicians Bench Manual £3.30 
Improving your Hi -Fi £3.30 
Guide to Printed Çircuits £2.80 
Towers International Transistor Selector £3.30 
WORLD RADIO TV HANDBOOK 1975 £3 -80 

All prices include Postage& Packing 

RADIO BOOK SERVICE 
40 Elwill Way, Beckenham BR3 2RZ 

"UNDERSTANDING SOLID -STATE ELEC- 
TRONICS" is the simplest, easiest -to- follow 
book yet on the subject. Includes 12- lesson self - 
teaching course with "quizzes ". 242 pages, 
technical glossary with each chapter. And only 
£1.20 post paid. Send a cheque /P.O. for your 
copy now to: MS21 /WWI, Book Sales, Texas. 
Instruments Ltd., Manton Lane, Bedford 
MK41 7PA. 
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Miscellaneous 

P.W. EASI BUILD ORGAN 
Set of two P.C.Bs £6.80 
Set of all semiconductors plus two 

P.C.Bs £3490 

DIGI -CLOCK COMPONENTS 
AY -5 -1224 £4.15 ea. 
34 Digits MAN3640 £5.96 set 
All include V.A.T. and P. & P. 

FORESIGHT ECECTROÑÑICS 
62, HIGH ST., 

CROYDON 
Mall Order only Allow 14 days 

HARDWARE. Comprehensive range of 
screws, nuts, washers, etc. in small 
quantities, and many useful Construc- 
tors' items. Sheet aluminium to indi- 
vidual requirements, unched, 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 412p stamps for catalogue. 
Ramar Constructor Services, Masons 
Road, Stratford on Avon, Warwicks., 
CV37 9NF. 

ALUMINIUM PROJECT BOXES 
lids and screws included 
Box No. Length" Width" Height" Price 

7 5i 2} 14 47p 

10 54 4} 1 it 9P 
11 4 2i 2 4$p 
12 3 2 1 3$p 

14 7 5 24 75p 
15 8 8 3 93p 
18 10 7 3 £1.14 
Prices include VAT (at 9%) but 18p should be added 
to the total order value for postage and packing. 
5 WATT 12 VOLT FLUORESCENT LIGHT KIT 
Complete Kit including all components, heetsink, 
hannel tube, etc. 

ONLY £x49 Inc. VAT p & p 
Ready Built £4.10 Inc. VAT, p & p 
Diffuser 59p extra Inc. VAT, p & p 
Send Cheque or P.O's with your order direct to: 
ELECTRONICS DESIGN ASSOCIATES 
(Dept. PW9), 12 Bath Street, Walsall WS1 3DE 
Phone: Walsall 33652 

SUPERB INSTRUMENT CASE by Bazelli, 
manufactured from heavy duty PVC faced 
steel. Hundreds of Radio, Electronic, Hi -Fi 
enthusiasts, and Industrial users are choosing 
the cases they require from our range. Make 
your VAT go further with our competative 
prices which begin at a low 75p. Examples: 
Width, Depth, Height 7" X 7" X 5" £2.65, 
8" X 10" X 6" £3.60, 12" X 8" X 7" £4, 
12" X 12" X 7" £4.40. Over 200 Models to 
choose from, Prompt despatch, Free literature 
(Stamp would be appreciated) Bazelli Dept No 
25, St. Wilfrids, Foundry Lane, Halton, 
Lancaster LA2 6LT. 

PHOTOTECH (EUROPE) 
New optoeleetronic detectors 

Type I Photodiode 
2 pin configuration 
Photosensitive area 0.85 x 10 -a square 
inches 

Type 2 Photoswitch 
4 pin configuration 20v-30v supply 
Switching threshold set by external R -C 

Type 3 Photoswitch with automatic threshold 
adjustment 
8 pin configuration 20v-30v supply 
Data and operating notes sent with 
each order 
Prices (including VAT, pkg & cart.) 
Type 1: 75p each 
Type 2: £1.00 each 
Type 3: £1.50 each 

Please send cwo to: Phototech (Europe) 
23a Upper Elmer& End Rd 
Beckenham Kent 

428 

PCB MANUFACTURER'S OFFER. IPC 
approved full spec., fully drilled ready 
to assemble PCBs for: "PW" Easy - 
build Organ, £570 (2 PCBs); Tri- 
colour, £1.37; Tele- Tennis (6 PCBs), 
£3.70; Add-on Sound Effects, £110; 
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, £1.20; 
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. 

Smiths motaysyn position Indicator and trans- 
mitter, with or without modification will work as 
an aerial or wind direction monitor, £170p. 
No. 7 Moving Coll hand mike. 75p. Vero board 
0-1 matrix 3.314" sq. 22e. LED Red or Green with 
clips 15p. Ex- aircraft m/c meter, ImA FSD, 
Scaled 0 -110% (with coloured sectors) 3" dia. 
E2.75p. Min. order 25p. Prices Include P & P. 
SAE for list. 
Eldun Electronics. IS, Raven Road. Timperley, 
Cheshire. 

TRlAC8 (plastic) 10A /400V 67p (3+ 
64p), Diac 19p, NE555V 55p (3+ 50p), 
2N6027 PUT 3Óp, Ferrite Rods 114 in X 
34 in dia. 10p, Plastic Lightdimmer 
Frontplate 20p. with 38 in dia hole 22p. 
P &P 15p. Add VAT. T.K. Electronics, 
106 Studley Grange Road, London W7 
2LX. 

i 

JAYBEE FOR 

KITS 
AMTROM, JOSTYKIT, ETC. 

Send S.A.E. for lull information 
JAYBEE ELECTRONICS, Sarum Farm Est. 
SARUM ROAD, WINCHESTER, HANTS 

Telephone 0962.61605 

BUILD YOUR OWN 
You are Invited to send S.A.E. for lists of our 
very extensive range of high quality amplifier, 

ipre-amps, F.M. tuners, Instruments. Radiocontrol 
gnition units and many other kits. 

TELERADIO ELECTRONICS, 
325 FORE STREET, EDMONTON, 

LONDON N9 

DIGITAL CLOCK CHIP, AY -5 -1224, with 
data & circuit diagram, £3.66 + VAT, 
Jumbo' LED digits (16mm high) economy 
type DL -747, only £2.04 each + VAT, post 
free.- Greenhank Electronics, 94 New 
Chester Road, Wirral, Merseyside, L62 5AG. 

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 9ßW 

ELECTRONIC BARGAINS list No 10. 
Send 8p. Grimsby Electronics, Lam- 
bert Road, Humberside. 

FANTASTIC NEW 
MICROTEST 80 

:MEASURES 
ONLY 

90x70x18 mm ° -`' 
ELECTRONIC ZERO i!i " ' ¡ 

Amazing Value at 11 ' 
8 fields of measurement 

and 40 ranges 
PRINTED CIRCUIT BOARD IS 

REMOVABLE WITHOUT SOLDERING 

Vo is D.C. 6 ranges ttOmV - 231: -10V. -'50V. - 
200V, 1000V. (20k 01V) 2% precision on 
CC and AC 

Volts A.C. 5 ranges: I'5V.- 10V.-50V.-250V.- 
1000O1/. (4k0 /V) 

Artep. D.C. 6 ranges: 50µA - SOOyA - 5mA - 
5pmA - 500mA - 5A 

Amp. A.C. 5 ranges: 250µA - 2-5mA - 25mA - 
250mA - 2.5A 

Ohms 4 ranges: Iowa -0 x1 -0 x10-r) x 100 
ftom1l10di (I until 5Mega ß) 

V Output 5 ranges: 1.5V. - 10V. - 50V. - 250V. - 
1000V. 

Decibels S ranges: + 8dB, +22dB, +3648, 
+50dB, +82dB 

C paelty 4 ranges: 25µF - 25010 - 2800µF - 

5,000µF 

a 

:` ,. <I, 
'.7,::',..,.-.; - - 

" -. ...- - 

SUPERTESTER 68011 ICE 
20,000 Ohm per Volt /sensi- 
unity Fully screened 
against external magnetic 
fields Scale width and 
small case dimensions (128 

95 x 32mm) Accuracy üüix 

I- and stability (1% In D.C. 
- -- -. 2% In A.C.) of Indicated 

ealse 
adcessorles 
circuit 

meter. 
Accessories 
89 
METER 

T 
SEQUENCE 
S 

reading Simplicity and 
01 use and readiblHty Full ranges of 

1000 times overload Printed 
board is removable without de- soldering 

More ranges than any other ex, 1 C 
Ask for free catalogue Ile. J 

(extra) available to convert Mlcroteat 
& Superfester 580R into following: LIGHT- 

GAUSS ELECTRONIC 
TRANSISTOR O TMTE, MP RCLAMP, 

STER, TEMPERATURE PROBE, PHASE 
INDICATOR, ß x 100K Multiplier, 

GNAL INJECTOR -Send for details. 

MORE RANGES FOR 

LESS 
MONEY! 

AC/DC Multimeter type U4324 
/l DC 006 -3A -6 Ranges. 
A-AC 0.3.3A -5 Ranges. 
V -DC 0.0 -1200 V -9 Ranges. V,-DC 

3-900 V -8 Ranges.0 
Freq.: In the ranee of 45 to 20kHr.fS 
Resistance: 500 Ohm to5MOhm- 
8 Ranges. Decibel: -10 to + 12dB. 
Accuracy: ± 2-5% DC. 4, 4% AC 
Dimensions: 16779x 98 x 83 mm. 

Only £7125 

_ 

'- ' 

,, ,, '$ ii. 

",s 

'71t. âF 
i 

....:,H 1 
ALPHANUMERIC NIXIE TUBES 87971 
The Alpha- 
numeric NIXIE ( - 

- _ 
tube has the 
ability to dispiay 
all the letters of 
the alphabet. 
numerals 0. thru 

and special 
Aharacters In e gtIngle 

tube . 

prom the stand- 
from 

the 
. 

- 
point and- 
teedablilty and 
electrical characteristics, the AIM &numeric 
NIXIE tube provides many unique benefits 
ncluding * 170v -21mA * All d.c. operation * Uniform, continuous line characters of equal 
height* Memory with simple solid state drive 
circuits * Readability In high ambient light ... 
200 footlamberts brightness * Long life with no 
loss of brightness * Character height Hin. 

Price only 99p each plus 16p PIP. 
Bases for above flop each. 

JUST ARRIVED ! ! 
NUMERIC INDICATOR TUBES 

Ultra-long life, high quality, 0-9 and 2 Indepen- 
dent decimal points. Supply voltage 200V D.C. 

i Current 14mA, Pulse duration 100µs. Character 
height 0.61, overall size 1.4. 
Brand new, guaranteed, Surplus to manufacturers 
requirements. Type B5853st 
1- 2811 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 2QB 

Tel: 01 -837 7781 
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Synthesiser 
"Sounds 
Supreme" 

by Dewtron (251éA ; 
Famous kits, e.g. was -was complete 
kit £4.50; Fuzz kit £6.50. P &P 25p 
under £ 10. Ring Modulator modules 
£ 11. "Mister Baseman" Bass - Pedal 
Units and whole range of synthesiser 
modules. musical novelties, etc. Cata- 
logue 209 from D.E.W. Ltd., 254 
Ringwood Road. Ferndown, Dorset. 

TEXAN AMPLIFIER 20 + 20 Watt 
Complete Kit £32.00 (Tax extra) 

Pack 1. Res. lop. Pack 2/3. Capacitors £3.65. 
Pack 5. Switches £1.50. Pack 6. Pots. Pack 7. 

Semi Cond. £125. Pack 9 P.C.B. £300. Pack 10. 

Chassis £3.00 Case £3.50. 

Toroidal Transi. £6.00 P.P. + Tax extra £2. 
(Toroidal Transi. for 28W E6.10 t tax á post £2) 

TELERADIO ELECTRONICS 
325 Fore St., Edmonton, London N9 

STEREO DECODERS £4.50. Suitable 
for most tuners and receivers. SAE 
details:- Walker, 13, Greenhill Road, 
Halesowen, West Midlands. 

12 VOLT 21" 13 Watt Fluorescent Lighting 
(by Thorn /AEI) with diffuser & on /off switch. Ideal 
caravan, boar. emergency Ilghting,etc. Guaranteed. 

£5'50 inc. VAT & Post. List price £702 inc. VAT 
SALOP ELECTRONICS 23 Wyl. Cop, 
Shrewsbury, Shropshire Tel. 53 

RANDOM NUMBER SELECTOR 
Minicomp 6L: New! Electronic Dice, 
range 1-6. Jumbo. 0.6in LED display. 4 
ICs. Kit £14.75; built and tested £16.90, 
Minicomp lOL: Two ranges 1 -6 and 0-9. 
Kit £17.75, built and tested £19'90. 
Minicomp 100: Four ranges 1 -6, 9 -36 
(Roulette), 0 -59 (Pools) and 0 -99. Nixie 
display, 6 ICs. Built and tested £29.50. 
Terms: CWO, Mail Order only. Prices 

inclusive. 1 year guarantee, 
MICROELECTRONICS 

51 Mexfieid Road, London SW15 2RG 

FORESIGHT ELECTRONICS 
92 High Street, Croydon 

COMPLETE P.W. DIGITAL 
CLOCK KIT 

£18.00 
inc. V.A.T. and P.P. 

Mail Order Only Allow 14 days 

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 L2.45 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 
L7.95 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 coo. 
Send £3.50 now! 
(all prices include Y.A.L. packing 
& postage.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 C U N LI FFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for lists 

r. 

TREASURE TRACER 

MK III Metal Locator 
Vatican tuning 
Britain's best selling metal 
locator kit 
Weighs only 22oz. Fitted with 
Faraday shield.. 
Speaker and earphone operation 
Knocks down to only 171n. 

SPrebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBCI and BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped, addressed 
nvelops ter leaflet 

Complete v10,90 Built & looted £15.25 Kit 
Post top t- 92p VAT(8 %) Post 60p I £i 2ï VAT(lin l,) 

MINIKITS ELECTRONICS, 
ea CLEVELAND ROAD 

LONDON, EIS 2AN (Mail order only) 

USEFUL Screws nuts and washers. 
Send SAE for details. Clive Brittain, 
The Bungalow, Old Titness, Buckhurst 
Lane, Suninghill, Ascot, Berks. 515 
7QB. 

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. 

H. M ELECTRONICS 
275a FUI.WOOD RD., BROOMHILL, 

SHEFFIELD Sid, 3BD. 
BEC CABINETS 

Be proud of 
your work and build 
it In a BEC (Book End 
Chassis) 5 Standard sizes 

Please send 15p (Refundable) for folder of leaflets 

Ladders 

LADDERS, timber and aluminium. 
Tel: Telford 586644 for brochure. 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless for 

insertions. I enclose Cheque/P.O. for £ 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME Send lo: Classified Advertisement Manager 
PRACTICAL WIRELESS, Fleetway House, 
Farringdon Street, London EC4A 4AD 
Telephone 01434 4451 

Rate 
14p per word, minimum 12 words. Box No. 350 extra. 

Company registered in England. Registered No. 53626. Registered office: Tower House, 8/14 Southampton Street, London W2E 9QX. 

ADDRESS 
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35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 
MAIL ORDER. CALLERS SATURDAYS ONLY 

S MEANS YOU PAY LESS VAT. OUR NEW LOW PRICES 
(less 10% for 25+ of one type) 

AC125 13p BC148 7p BF177 26p OC70 11p 
AC126 11p BC149 9p BF178 28p 0071 11p 
AC127 11p BC154 12p BF179 33p 0072 11p 

AC128 11p BC157 13p BF180 33p 0074 28p 
AC141 20p BC158 12p BF181 33p 0081 12p 
AC142 15p BC159 13p BF184 22p 0082 12p 
AC176 lip 5C187 12p BF185 22p 0083 28p 
AC1B7 12p BC188 12p BF194 1013 0C140 100P 
AC188 11p 8C169 12p BF195 10p 0C201 70p 
ACY17 35p BC170 11p BF196 12p 0C202 80p 
ACY19 25p BC171 11p BF197 12p TIC44 30p 
ACY20 24p BC172 11p BF257 32p TIP29 43p 
ACY21 29p BC177 16p BF256 36p TIP29A 45p 
ACY22 16p BC178 16p BF595 18p TIP30 48p 

AD140 48p BC179 18p 'BFX86 21p TIP30A 54p 
AD149 45p BC182 10p BFX88 22p TIP31 54p 
AD161 34p BC183 10p BFY50 15p TIP32 64p 
AD162 34p BC184 11 BFY51 15p TIP33 95p 
AF114 13p BC184L 11p BFY52 15p TIP34 130p 
AF115 13p BC212 12p BFY53 17p TIP41A 88p 
AF116 13p BC212L 12p BSX20 16p TIP42A 74p 
AF117 13p dC213 10p BU105 £2'20 TIS43 26p 
AF118 40p BC214 13p MJE370 63p TiS44 17p 
AF121 33p BCY42 28p MJE371 78p ZTX107 10p 
AF124 30p BCY43 25p MJE520 62p ZTX108 8p 
AF125 30p BCY58 18p MFP102 30p ZTX109 12p 
AF126 30p BCY59 18p MPF103 30p ZTX300 12p 
AF127 30p BCY70 15p MPF704 30p ZTX301 14p 
AF139 33p BCY71 18p MPF105 30p ZTX302 18p 
AF181 45p BCY72 12p OC23 144p ZTX304 22p 
AF186 Up BD124 75p 0C26 40p ZTX311 10p 
AF239 38p 813131 40p 0C28 48p ZTX341 19p 
BC107 9p 80132 40p 0C35 Up ZTX500 15p 
13C108 9p BD137 45p 0C36 52p ZTX501 13p 
BC108B 12p 80145 55p 0C41 15p ZTX502 18p 
BC109 9p BDY60 75p 0C42 15p ZTX504 42p 
BC109C 12p BDY61 65p 0C44 12p ZTX531 23p 
BC147 7p 13E115 22p 0C45 12p ZTX55018p 

1544 Sp 
15920 7p 
1S921 7p 
1S922 Sp 
1S923 10p 
2N696 15p 
2N69T 13p 
2N698 30p 
2N706 11p 
2N708 18p 
2N918 40p 
2N930 16p 
2N1131 
2N1132 
2N1301 
2N1302 
2N1303 
2N1304 
2N1305 
2N1308 
2N1307 
2N1893 
2N1990 
2N2160 
2142217 
2N2219 
2N2221 
2N2222 
2N2303 
2N2389 
2N2483 
2N2646 
2N2904 
2N2906 
2N2907 
2N2926G10p 
2N29260 8p 
2N2926R Bp 

20p 
20p 
20p 
17p 
20p 
24p 
24p 
24p 
24p 
30p 
45p 
62p 
23p 
20p 
20p 
20p 
25p 
14p 
30p 
38p 
20p 
15p 
189 

TTL 
Less 1%fl+ miz d DIGITAL ICs e or25 

7400 14p 7430 159 7475 32p 
7401 14p 7432 25p 7478 32p 
7402 15p 7433 36p 7480 44p 
7403 15p 7437 27p 7481 99p 
7404 18p 7438 27p 
7405 18p 7440 15p 
7408 38p 7441 65p 
7407 38p 7442 6Sp 
7408 15p 7443 120p 
7409 15p 7444 1059 
7410 1Sp 7445 86p 
7411 2Op 7446 105p 
7412 29p 7447 100p 
7413 3Sp 7448 70p 
7414 60p 7450 15p 
7418 35p 7451 15p 
7417 - 35p 7453 15p 
7420 15p 7454 15p 
7422 24p 7460 15p 
7423 27p 7470 30p 
7425 27p 4772 26p 
7428 27p 7473 33p 
7428 389 7474 32p 

7482 
7483 
7484 
7485 
7489 
7490 
7491 
7492 
7493 
7495 
7496 
74121 
74122 
74123 
74141 
74151 
74190 
74191 

75p 
83p 
90p 

125p 
275p 
40p 
80p 
48p 
39p 
63p 
72p 
32p 
45p 
63p 
65p 
69p 

160p 
leer 

DIODES 
BY100 18p 
BY127 lip 
0A5 38p 
0A9 9p 
OA10 36p 
0A47 8p 
0A70 8p 
0A79 Op 
0A81 8p 
OA85 10p 
OA90 6p 
OA91 Op 

OA100 10p 
0A200 Op 
0A202 6p 

1 N914 4p 
1N4001/2 Op 
1N4003 5p 
1 N4004/5 Bp 
i N4006/7 6p 
1N4148 Sp 
1S920 6p 
10921 6p 

2N2926Y 8p 
2N3053 18p 
2N3054 42p 
2N3055 45p 
2N3614 59p 
2N3615 05p 
2N3702 12p 
2N3703 12p 
2N3704 12p 
2N3705 12p 
2N3708 10p 
2N3707 10p 
2N3708 45: 
2N3709 2p 
2N3710 Op 
2N3771 140p 
2N3772 160p 
2N3773 240p 
2N3819 22p 
2N3820 47p 
2N3823 60p 
2N3824 50p 
2N3904 i5p 
2N3905 17p 
2N3906 17p 
2N4037 359 
2N4058 15p 
2N4061 13p 
2144062 14p 
2N4871 31p 
2N5457 30p 
2N5459 30p 
2N5459 30p 
314140 85p 
3N141 85p 
40381 40p 
40362 40p 
40673 58p 

VIDEO SPORT 
Play the three exciting 
games, TENNIS, 
FOOTBALL & HOLE IN 

THE WALL on your 
own TV Screen, Just 
plug the Video Sport to 
the aerial socket 
and play the Tele 
Sport at the touch 
of the button. 
Only £30.00 ( +8% 
VAT) p á p 50p 

EARPHONES 
With Cord and Jack 
Plug Magnetic 
2.5 mm plug 

159 35 mm plug 
Crystal 
3.5 mm plug 28p 

15p 

LINEAR IC'S 
709C 14 pin 29p 
741C 26p 
747C 70p 
748C 28p 
AY-1-0212 5.509 
AY-1-5051 115p 
AY-5-12240365P 
AY-5-3500 610p 
AY-5-35070610p 
AY-5-40070735p 
CA3018 72p 
CA3020 145p 
CA3035 135p 
CA3035 90P 
CA3046 55p 
CA3048 22013 
CA3075 150p 
CA3081 150p 
CA3089E 195p 
CA3090AQ 250p 
CA3123E 140p 
LM300H 170p 
LM301 42p 

LM304H 170p 
LM305 170p 
LM380 95p 
LM301 1609 
LH3900 65p 
MC724P 55p 
MC1303L 148p 
MC1304P 360p 
MC1310P 220p 
MC1710CG 55p 
MFC4000B 54p 
MFC6040 82p 
MLM309K 158p 
NE5550 48p 
NE5560B 99p 
NE565 304p 
N0562 315p 
NE567 249p 
SL4030 160p 
SL414A 180p 

SN76023 
SN76115 
TAD100 
TBA800 
TBA810 
ZN414 

160p 
200p 
130p 

95p 
150p 
95p 

REGULATOR* 
723C 45p 
7ß05(T03) 1S0p 
7815 (TO3) 160p 
LM3D9K 185p 
MVR12 144p 

ZENER 
DIODES 
Range 
2.7V -33V 
400mW 9p 
3.3V -33V 
1.3W 17p 

BRIDGE 
RECTIFIERS 
(plastic case) 
1 A5OV 209 
1AIOOV 24p 
1 A200V 26p 
1A400V 27p 
1 A600V 29p 
2A50V 30p 
2A100V 38p 
2A200V 44p 
2A400V 48p 
2A600V 54p 
4A100V 53p 
4A400V 60p 
4A800V 90p 
6A100V 64p 
6A400V 80p 
BY122 54p 
BY164 48p 

DIAC 
ST2 20p 

SCR 
( Thyristors) 
1 A 50V 
IA 100V 
1A200V 
1A 400V 
1 A 600V 
3A 50V 
3A 100V 
3A 200V 
3A 400V 
3A 600V 
5A 400V 
7A 400V 
7A 000V 
C1066 
MCR101 
TIC44 
2N4444 

38p 
42p 
47p 
52p 
70p 
38p 
43p 
55p 
74p 
99p 
90p 

1089 
37p 
29p 
29p 

191p 

THERMIS- 
TORS 
THBÜ 135p 
TH812 135p 

DENCO COILS 
Miniature Dual purpose 
Rng. 1 -5 B,Y,R,W 60p 

8 -7 B,Y,R 58p 
1 -5 Green 65p 

MAXI -Q Aeriel Coil. 
Range2 -T. Blue 60p 
Transistor Tuning coils 
tTRng. 1.5 B,Y,R,W 70p 
IFT 13/14/15 65p each 

IFT 18/465 759 

OC 1 70p 
MW F.R. Aerial 70p 

FERRITE RODS 
5" diem. 
2" - BP; 5}" - 15pá 
61" -18p 
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ENAMEL COPPER WIRE (2oz reel) 
16, 18, 20, 22 SWG 32p P &P 
24, 26, 28, 30 SWG 39p 5p per 
32, 34, 36, 40 SWG 48p reel 

OPTO ELECTRONICS 
LED TIL 209 (red) with socket 16p 
LED Larger 0.2" diem. Red 15p 
LED Larger Green, Yellow, Amber 19p 
7 Seg Display MINITRON 3015F 100p 
7 Seg Display MAN 3640 170p 
OCP 70 40p ORP 12 58p 2N 5777 41p 
OCP 71 85p ORP 61 46p 

FUSES AND HOLDERS 
20mm 150mA-5A 3p 5A, 7A, 10A, 
1 1" 500mA -15A 3p 13A. 15p 
Anti -surge 20mm 
100, 250, 500, 800mA, Holders 
1A, 1.6, 2, 2.5, 3.15, Panel Single Bp 
5A 7p each 20mm Chassis 18p 
1" Mains, 2A, 3A, 1 }" Chassis 22p 

AI 

ALUM. BOXES 
with lid 
21x5 }x1}" 50p 
4x421}" 50p 
4x21x11" 509 
4x5 }x1 }" 58p 
4x2 1x2" 50p 
3x2x1" 44p 
6x4x2" 78p 
7x5x2 }" 84p 
8x6x3" 105p 
10x7x3" 122p 
10x4 }x3" 110p 
12x5x3" 120p 

SPEAKERS 
8o 05W 

3" 62p 
2}" S8p 

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 0 DERS ACCEPTED. TRADE 
AND EXPORT INQUIRY WELCOME. P & P ADD 20p TO 
ALL ORDERS UNDER E10.00. OVERSEAS ORDERS POSTAGE 
AT COST, AIR /SURFACE. 

VATApplicable to U.K. Custgmers only. All prices are exclusive of 
VAT. Please add 8% to devices marked To the rest add 25 %. 

Send 15p postage for our comprehensive catalogue 

POLYESTER CAPACITORS: Axial lead type. (Values are in µf). 
400V: 0.001, 0.0012, 00015, 0.0018, 00022, 0.0033 3p; 0.0047, 00088, 0.01, 0.015, 
0.022 4p; 0.033, 0.047, 0.068, 0.1, 0.15, 0.02, 7p; 0.33, 13p; 047, 17p :160 V : 0.1, 0.15, 
4p;0.22Sp; 0.33 Op; 0.479p ; 0.6813p; 1.018p. 

POLYESTER RADIAL LEAD P.C. TYPE (Values are in µf). FEED THROUGH 
250V: 0.01, 0015, 0.022, 0033 3p; 0.047, 0.068, 04 4p; 0.15 6p; CAPACITORS 
022 0.33 7p; 0.47 9p; 0.6810p ;1.014p; 1.5 22p; 2.2 24p. 1000pF/350V 8P 

ELECTROLYTIC CAPACITORS. Axial lead type (Values are in µf) 
63V: 0.47, 1.0, 15, 2.2, 3.3, 4, 4.7, 6.8, 0, 15, 20, 22, 47, 68, 8p. 100, 12p. 40V 100, Bp 
50V: 1000, 42p. 30V: 3500, 41p. 25V: 1 , 68, 150, Op; 220, 11pá 470, 13p; 880, 18pá 
1000, 24p; 2200, 34p. 3000, 39p; 4700, 47p. 16V: 40, 125, 250, Bp. 16V: 1000, 1500, 18p. 
10V: 4, 100, 5p; 640, 10p; 1000, 149; 2240, 18P. 

POTENTIOMETERS (AB) Carbon! 
Track, 0.25W Log & 0.5W Linear value$ 
1KD -2M R single gang 14p 
5KO -2M 0 single gang D/P switch 32p 
2K 11-2M CI dual gang stereo 45p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 
5K11-500KR single gang 35p 
10K (1-500K(1 Dual gang 50p 
KNOBS for above Black or Silvered Bp 

PRESET POTENTIOMETERS 
0.1W 500 -i MR Vertical only 
0.25W 100 0-2.2M Horizontal 
0.25W 1K (1-2.2M Vertical 

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: 104F; 16V: 22µF; 10V: 331.1.F, 221.4F. 

6V: 33µF, 47µF; 3V: 4712F, 100µF. 
Price: tip each. 

MYLAR FILM CAPACITORS 
100V: 0.001, 0002, 0.005, 0.010F 
0015, 0.02, 0.04, 0.05µF, 0.1µF 
0.15, 0.2.50V: 0.47µF 

3p 
4p 
6p 

CERAMIC CAPACITORS 
50 50V d.c. Plaquette body 25mm leads. 
60 Range: 2pí to 10,000pí 2p 
60 0.0150f, 0.0220f, 0.0330d, 0.04714 3p 

QUALITY RESISTORS. ERIE MAKE, 
Carbon, Miniature, High Stability, Low Noise 

PRICE 
POWER Toi, RANGE Val. 1 -99 100+ 
0.25W 5% 2.20 -4.7M E24 Ip 0.89 
0.5W 5% 2.20 -4.7M 812 ip 0.8p 
1W 5% 2.20 -10M EIS 2.5p 0P 

JACKSONS VARIABLE 
CAPACITORS 
Dieletric 02 -2x385 240p 

100pF 80p 00-208/176 240p 

300pF 88p C804 -15pF 118p 

500pF 95p C804 -25pF 118p 

JACK PLUGS SOCKETS 

2.5mru 
35mm 
Standard Mono 
Standard Stereo 

Screened 
chrome 

10p 
14p 
19p 
32p 

Plastic 
body 

8p 
10p 
13p 
18p 

Open 
metal 

8p 
8p 

13p 
1Sp 

Moulded 
with 
break 

contacts 
159 
20p 

Ulm 
2PIN LOUDSPEAKER 
TYPE. 3, 4, 5 (180° & 
240 °) SPIN 

Plugs Sockets Couplers 

lip 7p 15p 

CO -AXIAL (TV) 10p $p 15p(f.f.) 

PHONO 
assorted colours 
Metal screened 

7p 
12p 

Sp(sgi.) 
7p(dbl.) 

10p', (trpl.) 

9p 

BANANA 6p 7p - 

PANEL METERS® 
60mm x 46mm x 35mm 
requires 14" hole 
FULL SCALE 
ME 6 0 -500A 
ME 7 0 -1000A 
ME 8 0 -5000A 
ME 9 0 -1mA 
ME 10 0 -5mA 
ME 11 0 -10mA 
ME 12 0 -50mA 
ME 13 0 -100mA 
ME 14 0 -500mA 
ME 15 0 -1 amp 
ME 16 0 -50V DC 
ME 17 0-300V AC 
ME 18 "S" Meter 
ME 19 "VU" Meter 
Price £2.75, p & p 10p 

SWITCHES 
TOGGLE: SPST20p 
DPDT 24p 

SUB -MIN TOGGLE 
SP changeover 4Sp 
SPST on /off 40p 
DPDT 0 Tag 64p 
SLIDE: 
1A DP 250V 10p 
1A DP 250V C/O 12p 
kA DP 250V Op 

PUSH BUTTON: 
Miniature Non Locking 
Push to Make 15p 
Push to Break 25p 
DP Changeuyer 40p 

ROCKER (white): 10A 250V SP 
changeover centre off 25p 
ROCKER: llleminated (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 /3ví 24p 

OIL SOCKETS 
8 pin 12p 
14 pin 13p 
16 pin 14p 

HEAT 
TO5ISINKS 
TO18/18F 8p 
TO68 /TV2 15p 
T03 /TV3 15p 
Insulation Kit-Sp 
(Mica & 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 180p 
0-6, 0-6V (MT 280) 280mA 169p 
24 -0-24V 500mA 220p 
30.24- 20- 15 -12 -0 1A 285p 
30.24- 20- 15 -12 -0 2A 3409 
LT44 Mini. Orly. Pri'K Sec 1K 659 
LT700 Mini. Output, Pr: 1.2K Sec SR 115p 

VEROBOARD Pitch 
0.1 0.15 015. 

(copper clad) (plain) 
24234" 32p 24p 159 
2x5" 3Sp 35p 18p 

3 

}z5 
40p 

á5P 

2 4X17" 105p 
35x17" 145p 
41217" 1859 
Pkt of 36 pins 
Spot face cutter 
Pin Insertion tool 

41p 29p 
78p 60p 

115p 75p - 110p 

52p 
22P 

7$p 

LAMP HOLDERS AND LAMPS 
LES HOLDER Dome shaped, Red, Blue, 
Green, Yellow, White 14p 
LES BULBS By and 12v 7p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 28p 
MES BULBS 3.5V 6V 12V 7p 
NEON: RED round top 250V 21p 
NEON: }' square top, red, green, 
Req. f "hole 21p 

KNOBS (fits shaft, with grub screw, 
except K2 (push fit) & K8 (for sliders). 

Op 

1µp 
15p 

12p 

20p 
20p 
top 
20p 
7pß 

KI Black or White pointer type 
K2 Slim silvered aluminium 
K3 Black 1 *" with chrome rim 
K4 Black serrated. Metal top with 

line indicator 33m diem. 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm dia. 
KO PK2 as K5 with pointer on skirt 
K7 Black, knurled, tapered. Metal 

top & skirt. Calib. 0-10, 30mm 
K8 Black or silvered for slider pot 
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IMPROVE PETROL 
CONSUMPTION 
Fit the Brilliant 
New P.E. Scorpio Mk 11 

"Dual Polarity" 
Capacitive Discharge .._ .- 
Electronic Ignition 
System 

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

* Genuine improvement in overall petrol consumption (independent report 
claims at least 8 % -t0 %) 

* Much easier cold weather starting, less strain on your battery 
* Less use of choke -increase engine life 
* Smoother running at lower revs -makes your four cylinder car feel like a six 

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

you change your car, you can certainly transfer your 'Scorpio'. * Retains your 
points 

original 
burn 

contact breaker points, which last their mechanical 
e -no 

* 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 E15.50, 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 Mullard 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 S11 8PE 
Tel : Sheffield (0742) 668888 

Please al/ow 14 days minimum for delivery, for postal delays, cheque clearance, etc. 

INDEX TO ADVERTISERS 
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Head Office and Warehouse 

44A WESTBOURNE GROVE 

LONDON W2 SSF 

Tel: 72p564112ß 

Z & I AERO SERVICES LTD. 
Please send all correspondence and Mail -Orders to Head Qffite 

Retail Shop 
83 TOTTENHAM COURT ROAD 

LONDON WI 
Tel: 580 8403 

Open all day Saturday 

0A2 0.45 6AJ5 0-65 6C86 0-50 6SG7 0.00 
OA3 0.55 OAKS 0.45 6CD6GA 1.60 6SJ7 090 
082 0-45 6AK6 0 -70 8CG7 0-70 6SL7GT 0-55 
0C3 0 -45 6AL5 0.30 6CL6 075 6SN7GT 0.55 
OD3 0.45 6AM6 060 6CL8A 0.9C 65Q7 090 
1A3 0.55 BAQS 0.50 6C57 095 6SR7 090 
1A7 0-00 6ÁR5 0.70 6CU5 1.00 6SS7 0-40 
1A04 1 20 6AS6 090 6CX8 1-00 6U8A 0.55 
1B3GT 0.55 6AS11 1.00 6CY5 075 6V6GT 0-60 
1R4 0-S0 6AT6 0.80 6CY7 1.00 6X4 0-45 
1R5 0-55 6AT8A 0.90 6DK6 0-80 6X5GT 0-55 
154 0-40 6AU4GTA 6DQ6B 1-00 6X8 0.80 
155 0.40 0.75 6OT6A 0.80 12AB5 0-80 
1T4 0-40 6AU5GT 1.50 6DT8 0.80 12AC6 0.80 
11)4 0.70 6AU6 0.40 6EA8 0.75 12AD6 080 
1U5 0 -$0 6AV5GT 1.00 6E55 0.85 12AE6 0.75 
1V2 0.70 6AV0 0.50 6EW6 0.80 12AL5 085 
1X2B7 

OAX5GT 1.00 
6F1 0-85 12AQ5 0-55 

2021 o u 6F6GB 0.80 12AT6 0.45 
2X2 0.75 6B4A 1-20 6F11 0.65 12AT7 0-45 
3A3 0-80 6B8 0.80 6F13 0.75 12AÚ6 0.50 
3A4 pip 6BC8 0-80 6F15 o-70 12AÚ7 0.38 
3A5 1.00 6BE6 0.45 6F18 0-60 12ÁV6 0.60 
3A8GT 0 85 68F5 1-00 6F23 0.90 12AV7 0.90 
3B4 0.00 6BF6 0-75 6F24 0.80 12AX7 0.38 
306 0-40 66116 0-75 6F25 1-00 1284A 0.80 
3Q4 075 6BJ6 0-75 6F28 0.75 12BA6 0.50 
305 0.00 6BK4B 1-40 6GH8A 0.75 128E6 0.60 
3S4 050 68K7B 0.75 66K5 0.70 12BH7 0.60 
3V4 0.80 68018 0.80 66K6 0.65 128L6 0.70 
5R4GY 1.00 68N8 0.85 6J5GT 0.55 12BY7A O.70 
5U4G 0 55 6807 0.65 6J6 0-35 12CU6 0.90 
5U8 0.75 68R7 1.20 6,17 0.85 12E1 3.75 
5V4G 0.65 6BR8 1.00 6JS6B 1.30 12FSGT 0.55 
5W4GT 0-65 6857 1.40 6114F 0-$0 12F8 0.70 
5X46 0-$0 6BU8A 0.85 6K5GT 0.75 121-16 0.40 
5Y3GT 055 68W6 100 6K6GT 0 80 12.1567 0.40 
5Z4G 0.65 BBW7 190 6K8GT 0-55 12J7GT 0.70 
6/3012 0-90 68X7GT 1-20 6LOGT 0.60 12K7GT 0.60 
6AB4 050 6BZ6 0-55 6118 0.60 12K8 0.70 
6AC7 0.60 6BZ7 0-70 61020 0.60 12Q7GT 0-50 
6AG5 0.35 6C4 0.40 607 0.60 12SC7 0.55 
6A67 060 6C5GT 0-60 6S4A 0.115 125E7 0.85 
6AH6 0.70 6C85A 1-75 6SA7 0. 5.5 125G7 0-55 

FULLY GUARANTEED 

VALVES 
35A3 0 70 61468 4 00 E641 
35B5 070 6360 1.40 EBC33 
35C5 070 6870 3 50 EBC41 
3505 0J0 6939 3 50 E8C81 
35LBGT 0-80 7360 400 EBF80 
35W4 0 60 7551 2 50 E8F83 
35X4 060 7586 3-00 08E89 
35Z3 080 7587 3-00 EBL1 
35Z4GT 070 7591A 129 E8121 
35Z5GT 080 7895 3-00 EBL31 
50B5 0 05 8056 1 50 EC86 
5005 070 9002 055 EC88 
5OCD6G 120 9003 0d0 EC91 
50EH5 015 0K92 100 ECC34 
501661 100 DK96 075 ECC40 
807 0 85 DL66 1ßS ECC81 
866A 1-50 D1.91 0 40 ECC82 
884 1 00 0L92 0 50 ECC83 
955 0 50 DL93 0 60 ECC84 
2050 120 D194 000 ECC85 
5642 150 DL95 0 75 ECC86 
5654 0 55 OL96 095 ECC88 
5670 1 00 DM70 0 70 ECC189 
5751 0 80 DM160 120 ECC807 
5763 1 50 DY51 0 65 ECF80 
5814A 080 DY86 0-42 ECF82 
5842 250 DY802 0 47 ECFE6 
5886 4 00 EABC80 0 40 ECF801 
5963 075 EAC91 055 ECF802 
5965 0 75 EAF42 0 70' ECH21 
6146A 375 EAF801 0-85 ECH42 

1.00 
0-70 
0-75 
0-40'EF55 
0-45 
0.50 
0-40 
1.00 
1.00 
3-00 
0.75 
0.75 
2-60 
060 
080 
0.45 
0-38 
038 
0-35 
0.45 
1-25 
050 
090 
190 
0-45 
045 
045 
0-75 
075 
1-00 
0.85 

ECH81 
ECH83 
ECH84 
ECH200 
ECL80 
ECL82 
ECL83 
E0L84 
ECL85 
ECL86 
ECLL800 
EF9 
EF37A 
EF41 
EF42 
EF50 

EF80 
EF83 
EF85 
EF86 
EF89 
EF91 
EF92 
EF93 
EF94 
EF95 
EF96 
EF97 
EF98 
0E183 
0E184 
8E800 
EFL200 
El-190 
EK90 
EL32 
E134 
0136 
0141 
EL42 
E181 
EL82 
EL83 

0.50 
0.50 
0.50 
0-70 
0-40 
0.42 
0-75 
060 
0.65 
0.55 
4-00 
0-90 
1-00 
0-75 
0.80 
0.40 
1.50 
0.35 
1-25 
0.45 
0.40 
0.35 
0.60 
0-50 
0.38 
0.40 
0.45 
0.35 
0.70 
0-80 
0-35 
0-40 
2.00 
0-75 
0-80 
045 
090 
0.70 
060 
0-80 
1-29 
0.60 
0.60 
0.60 

0184 
E186 
EL90 
8195 
01360 
EL504 
EL803 
01822 
ELL80 
EM80 
EM81 
EM83 
EM84 
EMB5 
EM87 
EY51 
EY81 
EY87 
EY88 
EZ41 
EZ80 
0181 
EZ90 
GU50 
GZ30 
GZ33 
GZ34 
1-18C81 
HL4 
KT33C 
KT44 
KT66 
KT88 
KTW61 
PC86 
PC88 
PC92 
PC95 
PC96 
PC97 
PC900 
PCC84 
PCC85 
PCCE8 

0.35' 
0-50 
0.50 
070 
1.80 
080 
Z-00 
2-10 02: 

0"50 
6-50 040 
1 

1 6, 
0,50 

075 ó. 
095 
6 
065 
00 , 

0.22 
1,20 
0.80 
2.89 
325 
1.50 
0.65 
0.85 
065 
070 
050 
0.55 
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PCH200 
PCL81 
PCL82 
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PCL84 
PCL85 
PCL86 
PCL200 
PCL805 
PD500 
PFL200 
PL33 
PL36 
PL81 
PL82 
PL83 
PL 
PL95 
PL504 
PL508 
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PY31 
PY33 
PY81 
PY82 
pY83 
PY88 
PY500A 
PY800 
PY801 
U25 
U26 
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0.40 U284 0.00 
0-40 U282 0.60 
0.65 1)301 0.55 
080 U403 0.75 
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0.70 UBF89 0-50. 
0.50 UBL21 0-75 
0.00 0C92 050 
0 60 UCC84 0.75 
0.75 UCC85 0.50 
0.60 UCF80 0-75 
1S0 UCH21 0-70 
070 UCH42 0-80 
040 UCH81 0-50 
060 L1 
055 UCLUC82 

1 

0070 40 
0.50 UCL83 0.70 
0-50 UF9 0.70 
0-50 UF11 0.70 
0-70 UF41 0-75 
0-90, UF42 0.75 
0:90 UF80 8-40 
1.30 UF85 0-50 
1.00 UF89 0.58 
0-50 UL41 0-70 
0-03 ULB4 0-50 
0-45 UMBO 0'50 

UM81 075 
050 UM84- 0 40 

050 

045 

UYIN 

000 

80 
1-10 UYII 1-00 
0.50 UY41 0.55 
0.55 UY42 0-55 
1.00 UY82 0-80 
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 Y.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ALLOW £0 15 IN L FOR 
HANDLING AND POSTAGE SUBJECT TO A MINIMUM CHARGE OF £0.20. 

7400 13p 7450 15p 
7401 14p 7451 16p 
7402 14p 7453 18p 
7403 16p 7454 22p 
7404 18p 7460 15p 
7405 16p 7470 30p 
7406 36p 7472 25p 
7407 36p 7473 32p 
7408 16p 7474 12p 
7409 16p 7475 40p 
7410 13p 7476 32p 
7412 20p 7480 50p 
7413 32p 7481 94p 
7414 80p 7482 76p 
7416 30p 7483 81p 
7420 14p 7484 90p 
7422 25p 7485 120p 
7423 27p 7486 34p 
7425 30p 7489 270p 
7427 37p 7490 40p 
7430 14p 7491 80p 
7432 25p 7492 50p 
7437 27p 7493 40p 
7440 16p 7494 75p 
7441 65p 7495 64p 
7442 65p 7496 72p 
7447 75p 74107 35p 
7448 70p 74191 30p 

Transistors 
AC126/7 11p 
AC128 11p 
AC141 18p 
AC142 18p 
AC188 11p 
AD149 43p 
A Di61 36p 
ADM 36p 
AF114/5 13p 
AF116/7 13p 
AF139 33p 
AF239 40p 
BC107/8 9p 
BC109 10p 
BC109C 12p 
BC147/8 7p 
BC149 9p 
BC157 10p 
BC158 Op 
BC159 9p 
BC169C 12p 
BC177 18p 
BC178 17P 
BC179 18p 
BC182/3 10p 
BC184 11p 

74122 
74123 
74141 
74145 
74151 
74153 
74154 
74155 
74156 
74160 
74161 
74162 
74163 
74164 
74166 
74174 
74175 
74180 
74181 
74182 
74185 
74190 
74191 
74192 
74193 
74195 
74198 
74199 

4Sp 
58p 
65p 
95p 
72p 
76p 

150p 
72p 
72p 
99p 
99p 
99p 
99p 

120p 
129p 
120p 
85p 

100p 
300p 
82p 

135p 
155p 
155p 
120p 
120p 

2009 
190p 

LINEAR I.C's 
CA3046 Transistor Array 50p 
CA3048 4 Independent Amplifiers 2309 
ICL8038CC VCO Fun. Gen. 14 pin DIL 

275p 
ICL8038BC VCO Fun. Gen. 14 pin DIL 

5.50p 
LM301A Op. Amp. with ext. comp. 36p 
LM380 Audio Amplifier 90p 
LM381 Stereo Pre Amp. 150p 
LM3900 Oued Op. Amp. 70p 
MC1310 Copses FM Stereo Dec. 200p 
MC13121 
MC1314 } SQ Quadraphonic Dec. 1130p 
MC13151 
MFC4000 kW Audio Amp. 57p 
MFC6040 Electronic Attenuator 90p 
NE536 FET Op. Amp. 250p 

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 7815140p 79152509 
Vol. Regs. 18v 7818140p 7918 250p 
10p each 24v 7824140p 7924 250p 

NE555 Timer 8 pin OIL 45p 
NE555 Dual 55514 Pin DIL 100p 
NE580 PLL 16 Pin DIL 325p 
NE561 PLL with AM Demod. 16 Pin 

325p 
NE562 PLL with VCO 16 Pin 325p 
NE563 PLL FM /IF Demod. 16 Pin DIL 

300p 
NE565 . ILL 14 Pin DIL 250p 
NE566 Fun. Gen, 8 Pin DIL 200p 
NE567 PLL Tone Decoder 8 Pin DIL 

250p 
TBA570 AM /FM Radio receiver 160p 
TBA800 5 Watt Audio Amp. 90p 
TBA810 7 Watt Audio Amp. 100p 
TBA820 2 Watt Audio Amp. 809 
ZN414 TRF Radio Receiver 110p 
Data sheets on above I.C's 10p each. 
SCR -THYRISTORS Other 

50v 100v 400v 600v 2N3525 91p 
IA 40p 42p 50p 70p 2144444 185p 
3A 43p 49p 759100p 2N5060 34p 
7A - BOp 90p - 2115062 40p 

16A - 160p 190p - 2N5064 43p 
Other 
BT106 1409, 01060 55p, MCR101 25p 

Popular Op Amps 
709 ext. comp. 8/14 pin DIL 30p 
710 Diff. Comp. 14 pin OIL 50p 
741 Int. comp. 8 pin DIL 25p 
747 Dual 741 14 pin DIL 70p 

748 ext. comp. 8 pin DIL 38p 

CLOCK 1.Cs. 
MM 5314N 24 Pin DIL 430p 
MM 5316N 40 Pin DIL 900p 
Sockets for above 100p 
VAT 8% on above I. Cs. 
Data 30p each plus s.a.e. 

OIL SOCKETS BY TEXAS. 
8 pin 13p, 14 pin 14p, 16 pin 15P 

TRIACS 
100V 

3A 85p 
6A 8870 

10A 1099 
15A 145p 
Other 
40430 90p, 40486 99p, 40669 959 

400V 

1209 
154p 
160p 

500V 
120p 
150p 
165p 
200p 

BR100 BI- DIRECTIONAL TRIGGER FOR SCR's and TRIACS .. .. 21p 

BC212 tip 
BC213 10p 
BC214 13p 
BD715 55p 
BD124 75p 
BD131 42p 
BD132 45p 
BF115 22p 
BF767 23p 
8E173 25p 
8E184 22p 
BF194 41p 
BF195 9p 
BF196 14p 
BF197 12p 
BFR39/79 28p 
BFX29/30 30p 
BFX84/5 25p 
BFX87¡88 24p 
BFY50/1/2 

15p 
BRY39 34p 
MJE340 459 
MJE2955 99p 
MJE3055 68p 
MPSUO6 589 
OC26 47p 

OC28 55p 
OC35 48p 
0C36 52p 
0C41/2 1Sp 
OC44/5 11p 
0070/1/2 11 p 
0081/2 12p 
OC83/4 28p 
TIP2955 70p 
TIP41A 65p 
TIP42A 72p 
ZTX708 Op 
ZTX500 15p 
2N697 13p 
2N698 30p 
2N706 12p 
24708 18p 
2N930 i8p 
2N1131/2 180 
2N1302/3 17p 
2N1304/5 21p 
2N130617 28p 
2111308/9 OOP 

2141012 20p 
210711 20p 
2141893 27p 

2142219 20p 
2N2221/2 20p 
2742369 14p 
2N2484 30p 
2142904 20p 
2N2905 20p 
2N2926R8 Op 
2N29260 Bp 
2N2926YG Op 
2N3053 18p 
2N3054 45p 
2143055 50p 
2N3442 140p 
2N3702/3 11 p 
2N3704/5 lip 
2N3706/7 lip 
21'43708/9 9p 
2N3772 161p 
2N3773 220p 
2N3903,14 15p 
2N3905/6 15p 
2514058 15p 
2N4000 13p 
2N4289 18p 
40361 38p 
40362 40p 

0594 75p 
40595 85p 
UJTS 
TIS43 
2N2160 
2142646 
2N4781 
2N6027 

279 
70p 
37p 
30p 
48p 

FETS 
BF244 36p 
MPF102,13 

MPF104/530p 
30 

2N3819 22p 
2N3820 57p 
2N3823 50p 
2815457 30p 
2N5458 30p 
2N5459 30p 
MOSFETS 
40603 58p 
40673 bap 
3N128 75p 
3N140 85p 
3N141 75p 

DIODES 
BY100 
BY126 
BY127 
0A47 
OA70 0 A7 
0A81 
OA85 
OA90 
OA91 
OA95 
oA200 
0A202 
IN914 
IN4001 
IN4004 
IN4007 
IN4148 

15p 
12p 
12p 

7p 
Op 
7p 
7p 

10p 
6p 
Op 
7p 
6p 
7p 
4p 
5p 
Op 
6p 
4p 

ZENERS OPTO- ELECTRONICS 
3-3V to 33V ORP12 50p OCP70 30p 
400mW 9p ORP60 60p OCP71 00p 
1W 16P ORP61 60p 2745777 40p 

LEDS 
Tunnel TIL209 Red 14p 

AEY11 509 TIL211 Green 35p 

SEVEN SEGMENT DISPLAYS 
Varieap 3015F 0.35 in OIL. 1209 
BB105 30p LIT7040 33 in DIL 138p 

LIT707 0.33 In DIL 135p 

Noise LIT7470-63 in DIL 225p 
ZIJ 90p C MAN -3M 

0127 in 100P 
MAN -4 in 

0.19 DIL 18070 

C-MOS I-Cs 
CD4000AE 19p 
CD4001AE 19p 
CD4002AE 19p 

D4009AE 67p 
D4011 AE 219 

CD4013AE 63p 
CD4016AE 63p 
CD4017AE 163p 
CD4018AE 229p 
C o4022AE 1699 
CD4023AE 21p 
CD4024AE 116p 
CD4027AE 91p 

D4028AE 140p 
CD4029AE 198p 
CD4046AE 202p 
CD4047AE 137p 
CD4049AE 63p 
CD4054AE 196p 
CD4055AE 196p 
CD4060AE 229p 
CD4071AE 26p 
CD4081AE 26p 
CD4510AE 160p 
CD4511AE 250p 
CD4528AE 120p 

Mica + 2 bushes 
for 703 & T06ó 

5p 

BRIDGE RECTIFIERS 
50V 100V 400V 

0.25A- 20p 
to 22p 24p 27p 
2A 30p 35p 45p 
4A - 55p - 
6A 55p 609 - 

600V 

29p 
48p 

NEW VAT RATES 
25% on Transistors, Diodes. 
Bridges, OP. Amps and, 
Audio, Radio and T.V. I -Cs, 
or on others (TTLo, C -MOS 
VRs, SCRs, TRIACS OPTO 
DEVICES). 

Minimum order f2. P & P 20p. MAIL ORDER ONLY TECHNOMATIC LTD* LON ON NW 
54 SANDHURST 

D , 
ROAD, 

Please add VAT as shown Govt., Colleges, etc, orders welcome Tel. 01.204 4333 

Published on approximately the 7th of each month by IPC Magazines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers, 
Dunstable, Beds. Sole Agents for Australia and New Zealand -Gordon and Cowl (Asia) Ltd.; South Africa -Central News Agency Ltd. Pno0Tmen WIRELESS is sold subject 
to the following conditone, namely that it shall not, withqut the written consent of the Publishers first having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at 
more than the recommended selling 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 

432 of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, litelory or pictorial matter whatsoever. 
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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 
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. 

W W W W W W W V 
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d W W M u 
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l 

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. 

NO MORE DOUBTS ABOUT PRICES 

\\\\\'\\ 

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 
available shortly in our booklet price £1.50, or S.A.E. please 
for specification 

ELECTRONIC ORGAN 
Build yourself an exciting Electronic 
Organ. Our leaflet MES51, price 15p, 
deals with the basic theory of electronic 
organs and describes the construction of 
a simple 49 -note instrument with a single 
keyboard and a limited number of stops. 
Leaflet MES52, price 15p, describes the 
extension of the organ to two keyboards 
each with five voices and the extension 
by an octave of the organ's range. 
Solid -state switching and new footages along with a pedal board 
and a further extension of the organ's range are shown in 
leaflet MES53, also priced at 15p. 

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 nerit 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 

PW catalogue so an investment in our super catalogue is an essential 
I enclose Cheque /P.O. value 0 first step. For copy /copies of your Catalogue 

Call in at our shop, 284 London Road, Westelift on -Sea, Essex. III 
Please address all mail to Name 

MAPLIN ELECTRONIC Address e5 11 SUPPLIES 

s 
111 

P.D. Box 3 Rayleigh Essex SS6 8LR. MAPLIN ELECTRONIC SUPPLIES éwe sss éúáei°h 433 ..........N._s_.. 
www.americanradiohistory.com

www.americanradiohistory.com


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 tecknowledgey from TOKO 

Varicap FM tunerhead: 
The EF5603 represents the top 
o` the range in TO KO 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 

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 

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 

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 

Ceramic I F filters 
Similar to Murata and 
Vernitron types, these 
ceramic filters are the 
easiest way to achieve FM 
I F selectivity. Two per set 
aré required. 1 -24 40p each 

7BA Low cost RF choke 
Miniature chokes 1 uH to 
1mH. 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 FM 
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 very 
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 ea 

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. 

MFH mechanical 455kHz 
IF filters 
Bandwidth 4 or 7 kHz, 
for IC and discrete IF strips. 
Includes input /output IFT 
for matching 5k/800 ohms. 
1 -24 £1.45 each 

i 

7P min MF /HF coils 
Only 7mm square base area 
makes the 7P ideal for all 
miniature receiver circuits. 
Available as IFs 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 
broadest range of stock types 
of all TOKO coils, covering 
applications in MF!HF radio 
and FM IFTs. Base area 10m 
square. 1 -24 27p each 

Please address all enquiries 
AMBIT international 
37 High Street 
Brentwood 
Essex, CM14 4RH 
tel 216029 tlx 995194 

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 

Terms: Min CWO £1.00 VAT extra 
Post 20p per order (CWO) 
Min invoice £7.50 pp 50p. 
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