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PiRIMIPEN 
f i,_, IEQíNOf11G u ,1F7 ElECTSf1IST 

5860 GROVE RD., 
WINDSOR,BERKS. 
S l4 IRS. 
TEL, 54525. 
TELEX 27950, REF 1617. 

ADD 8% VAT TO PRICES MARKED * 

ADD 126% TO ALL OTHER PRICES, 
OR AS CURRENT VAT LEGISLATION 
SEND C.W,O,(EXCEPT GOV'T DEPT) 
POST & PACKING 20p FOR THE UK. 
BARCLAYCARD & ACCESS BY POST 
OR £5 MIN ON TELEPHONE ORDERS. 
,':ITALOGUE LIST FREE SEND SAE 
'F NEY BACK IF NOT SATISFIED. 

A SEMIooNDIJCToU poWElf1oUSE 
ErM ONORMALLY EX STOCK 4ITS. S QUALITY PRODUCT 

ADD VAT 
To PRICES 

OPTO -ELECTRONICS 

DISPLAYS 
DL707 0.3" £1* 
DL704 0,3" 11* 
DL747 0,6" £1.25* 
DL727 2x6" 01,99* 
3015F or G 12* 

ZENON STROBE TUBES 
DISCO/FLASH GUN 
TE606 TUBE £7* 
605 SMALL £4* 

RED POLARISE FILTER 8"xl" £1.50* 

REO LEOS BOP. 
RED LEDS 209 STYLE 0.125" DIA. 
OR 0.2" DIA. NO CLIP ONLY lop.* 

TIL209 RED LED & CLIP 12p* 
BIG 0,2" RED LED & CLIP 14p* 

GREEN LED LARGE OR SMALL 29p* 

ORANGE LED LARGE OR SMALL 29p* 
ORP12 60p* 2N5777 39p* TEC12 11* 

AUDIBLE WARNING BLEEPER 

12VOLT 35mA,SPARKLESS £1* 

Technology Toy 
ELECTRONIC CONSTRUCTION KITS, 
4 1a 1 £3.50. 10 in 1 £6. 
Subject to availability. 
Send S.A.E. for details. 

0-365Pf Tuner99p 
SHORT/MED WAVE AIRSPACED 
0-365 pf CAPACITOR 99p. 
3 DIGIT & RESET TAPE COUNTER 99p 
SET 3 455KHZ IF CANS 7 or 10 mm £1 

IDALC pen 7583 
ETCH RESIST PEN & 2 TIPS 75p* 
FEC ETCH PAK 500gm £1. 
6"x4" BOARD.NYI.ON £1,SRBP 50p* 
PCB KIT:3 ITEMS £2. 
DECOR DESOLDER BRAID REEL L.T. 

vero 
VERO 0,1" PITCH COPPERCLAD 
26"x5" 40p* 36"x5" ,45p* 
29"336" 36p* 36"436"'40p* 
36"x17" £2?FACE CUTTER 65p* 
DIL BREADBOARD 6"x4" £2.25* 
VERO PINS: 36 30p.200 £1,16* 
5 MIN CLEAR EPDXY GLUE 75p* 

TRADE SUPPLIED 

IC's cow PRICES 
703 RF/IF 29p 
709 T099 25p* 
709 DIL 14 29p* 
710 DIL 14 35p* 
723 Regulator 49p* 
741 DIL 8 PIN 22p* 
741 DIL 14 35p* 
741 T099 33p* 
747 Dual 741 69p* 
748 DIL 8 PIN 33p* 
4195 15-0-15 £3 * 

7805 5V lA+ £1.50. 
7812 or 15 £1,69* 
7905/12 & 15 £3 *' 

76013 6W AF £1 
CA3046 65p 
CA3048 £2,20 
CA3054 £2,20 
CA3130 OPA 84p* 
ICL8038 Sigen £3 * 

08300 OPA £1,50* 
04301 OPA 38p* 
LM304 0-40V £3 * 

04308 Hi Bo £1 * 

LM309K 5V Reg,£2 * 

L4318 70Vus £3 * 

LM372 IF £2 
LM377 2x2W AF £3 
L4380(60745) 89p 

OiT10S 
SAFE MOTOROLA 
CD4000 15p* 
CD4001 19p* 
CD4002 19p* 
CD4006 £1 * 

CD4007 19p* 
CD4008 87p* 
CD4009 50p* 
CD4010 50p* 
CD4011 18p* 
CD4012 19p* 
CD4013 50p* 
CD4015 94p* 
CD4016 50p* 
CD4017 94p* 
CD4020 £1 * 

CD4022 87p* 
CD4023 19p* 
CD4024 72p* 
CD4025 19p* 
CD4027 50p* 
CD4028 87p* 
CD4040 94p* 
CD4042 78p* 
CD4046 £1,24p* 
CD4049 50p* 
CD4050 50p* 
54501 26p* 
14502 99p* 
14507 69p* 
14510 £1.64 * 

14511 £1.65 * 

14512 £1,20 * 

14516 £1.70 * 

14518 £1,40 * 

14519 £ 69p* 
14520 £1.40 * 
14527 £1.99 * 

14528 £1,00 * 

14541 £2.16 * 

14543 £1.99 * 

14553 £3,85 * 
14566 £1,59 * 

14583 99p* 
14585 £1.25 * 

LN381 2xpreA. £2 
LM1808 radio £3 

LM3900 4xOPA 60p* 
MC/303 2r Pre £2 * 

4C1310 stereo £2 
MC1312 SQ £2 * 

MC1318 £2,50 ' 

'áC1330 75p* 
MC1339 2xPre £2 
MC1350/1/2 £1 * 

MC1466/1469 £4 * 

MFC4000 tel AF 75p 
NE536 FET OPA £2 * 

NE540 Buffer £2 * 

NE550 2V ref £2 * 

NE555 TIMER 35p* 
NE556 Dua1555 99p* 
NE560 PhaseLL £4 ' 

NE561 PLLoop £4 * 

NE562 PLLoop £4 * 

NE565 £3 * 

NE567 £3 * 

5N72741 as 741 
SN76660 IF £1 

SN76611 IF £1 

TBA 800 AF 80p 
TBA 810 AF 7W 95p 
TBA 820 AF 80p 
ZN414 Radio £1.20 

SSL 
7400N 
7401 
7402/3 
7404 
7405/6/7 
7408/9/10 
7411/12 
7413 
7417 
7420/27 
7430/32 
7440 
7441 
7442 
7445 
7447 
7450/3/4 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7485 
7486 
7490 
7491 
7492 
7493 
7495 
7496 
74100 
74107 
74121 
74122 
74123 
74141 
74145 
74147 
74151 
74154 

OIL sockets 

15p* 
16p* 
16p* 
19p* 
36p* 
19p* 
22p* 
28p* 
28p* 
23p* 
22p* 
16p* 
75p* 
&5p* 
78p* 
79p* 
16p* 
29p* 
25p* 
31p* 
31p* 
49p* 
36p* 
45p* 
99p* 
69pe 
82p* 
£1 * 

33p* 
42p* 
75p* 
45p. 
45p* 
68p* 
68p* 

£1,10* 
33p* 
32p* 
42p* 
65p* 
83p* 
72p* 
£2 * 

68p* 
£1,20* 

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

SOLDERCON PINS: 100 65p* 1000 £4* 

TRANSISTORS 
PRICE EACH:- 
AC127/8 176 20p* 
AC187/8 20p* 
AD149 49p* 
AD161/162 ea50p* 
BC107 lOp* 
BC107B 13p* 
BC108 9p* 
BC108B 13p* 
BC109 9p* 
BC109B 14p* 
BC109C 15p* 
BC147/8/9 9p 
BC157/8/9 12p 
BC167/8/9 12p 
BC177/8/9 20p 
BC182/3/4a4110p 
BC212/3/4e4112p 
BCY70/1/2 18p* 
BD131 &132ea39p 
BFR39/88250V39p 
BFY50 15p* 
BFY51 15p* 
BFY52 & 53 15p* 
BSX19/20/21 20p* 
MJ2955 T03 95p* 
4JE3055 64p* 
?áPU131 PUT 49p 2N5457 FET 29p 
INS BUSH SETS 5p,DATA LIST 15p, 

FULL SPEC. DEVICES 
'MTCHING 25p 
TIP29 & 30 ea 64p* 
TIP29C & 30C 85p* 
TIP31 & 32 ea 74p* 
TIP31C & 32C £1 * 

TIP41 74p* 
TIP41C £1,35 * 

TIP42 85p* 
TIP42C £1,50 * 

TIP2955 99p* 
TIP3055 69p* 
TIS43 Unijunc 27p* 
2N706 & 8 16p* 
2N2646 UJT 49p* 
2N2904 & 5 pnp29p* 
2N2926broyg llp 
2N3053 18p* 
2N3055 115W 45p* 
2N3055 RCA 89p* 
2N3614 T03 £1,50 
2N3702/3/4/5 lOp 
2N3706/7/8/9 12p 
2N3710/11 14p 
2N3771/2/3 £2,25* 
2N3819e &23e l6p 
2N3820 FET 40p 
2N3904/5/6 17p 

DIGITAL CLOCK IC 

AY51224 4DIGIT £3.49 

SWITCHES 

SPRY 18pí DPDT 24p* 
SUBHIN SPST 65p* 
WAVECHANGE SWITCHES ALL 40p* 
1POLE 12 WAY,2P6W 1.1W,4P3W. 
COIL FORMERS 0.2 or 0.3" 10p. 

GAS DETECTOR TGs. 
TGS308 £45 MAINS KIT £65 

POTENTIOMETERS AB EGIN 
2 MEG LIN OR LOG ONLY lop. ea 
2.2K 5K & 10K 100K 20p ea 
ALL OTHER VALUES ONLY 16p ea 

PRESETS 6p. RESISTORS 6W 1p. ea. 

HEATSINKS TO5 & 18 7p* T03 16p* 
TV4 PLASTIC POWER 17p* 
T03 EXTRUDED 4" FINNED 45p* 

DIN PLUGS ALL 15p ea 

DIN SOCKETS all 10p ea. 

LARGE RANGE OF OTHER PLUGS ETC 

ALSO CASES , SOLDER, METERS 

MANY VERO CASES AVAILABLE PLUS: - 
2518 £1.90* 2520 £2.15*etc. 

BLACK PLASTIC CASES IN ABS x42mm 
80x60 50p*100x75 75p* 
120x100 89p* MATCHBOX 40p* 

CAPACITORS 

CERAMIC 22pf to 0,1 uf 50V .Sp 
ELECTROLYTIC,IN 10,25 & 50V. PAK A: 11 RED LEDS full spec £1* 
2UF/10V ,10,50, & 100uf 25V PAK B 5 741C 8 PIN OP AMP £1* 
& 10V 7p ea. 50VOLT lOp ea. PAK C 4 2N3055 £1}D 12 BC109 £1* 
1000 uf 25V 18p.200/500uf 9p. PAK E 11 BC182 £1,F 11 2N3704 £1 

PAK G 7 BFY51 £1* H 8 2N3819 £1 
ALUMINIUM BOXES PAK J 6 2N3053 £1* K 1N914x40 £1 
AB7 50pp A69.47p* AB12 44p* PAK M 3 T099 3055 LION 25 0A91£1 
AB13 85p AB5 500A1310 SOp* cassettes DIL RELAY lA 250v SPCO £1* 

i 

8p, 22p 

555 3Sp 

BC 109 9p 

2N3055 
4Sp 

F ET 3819 
16p 

Al c13/0 
£2 

Ol 
TRANSISTOR DATA LEAFLET 15p 
TTL DATA LEAFLET 15p 
OPTO LED & DISPLAYSegaiv15p 
CMOS BOOK £2.50- CLOCK 15p 
ALL OTHER PRODUCTS edoe lop 

DIODES 
0181 & O491 Germanium 5p. 
1N4001 1.450V & 1N4002 5p* 
1N4004 6p* 1N4007 9P* 
1N4148 & 1N914 SILICON 4p* 
ZENERS BZY88 400mW 10p 
BRIDGE RECTIFIERS 1450V 22p! 
IA 400V 30p* 6AMP 100V 55p* 

SCR's TRIACS 
SCR's, TAG1/400 11 400V 50p* 
lA 50V 39p* lA 600V 69p* 
C106 4A 400V THYRISTOR 55p* 

TRIACS: SC146 10A 400V £1* 
15A 400V DISCO TRIAC £1.50* 

DIACS: BREOO & 16V2 25p ea. 

BULK OFFERS PER 100 off_ 

1N4001 £3,* 1N4004 £3.50* 
1N4007 £5 * BC107 £8. 
BC108 £7.50* BC109 £8 
2N3055 £33 * NE555 £30 * 
741C(8)£18 *3819FET £12 
lA 50V BRIDGE £16. 

TRANSFORMERS lOOMa 6,9 or 12 £1. 

iA/lA 6/12 or 12/24 £2 each. 

BARGAIN PAKS 
£Fe&Full spec. 

LOW NOISE NOT REJECTS, 
C60 33p ea TEN FOR £2.70 
C90 42p ea TEN FOR £3.65 
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a S raritE IAAp 
Capacitive discharge 
electronic ignition kit 

Smoother running 
Instant all-weather starting 
Continual peak performance 
Longer coil/battery/plug life 
Improved acceleration/top speeds 
Up to 20% better fuel consumption 

Sparkrite Mk. 2 is a high performance, high quality capacitive discharge. 
electronic ignition system in kit form. Tried, tested, proven, reliable 
and complete. It can be assembled in two or three hours and fitted in 
15/30 mins. 
Because of the superb design of the Spark rite circuit it completely 
eliminates problems of the contact breaker. There is no misfire due to 
contact breaker bounce which is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to about 1/50th of the norm. It will perform equally well with 
new, old, or even badly pitted points and is not dependent upon the 
dwell time of the contact breakers for recharging the system. Spark rite 
incorporates a short circuit protected inverter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of 
blowing the transistors or the SCR. (Most capacitive discharge ignitions 
are not completely foolproof in this respect). All kits fit vehicles with 
coil/distributor ignition up to 8 cylinders. 

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

OPTIONAL EXTRAS 
Electronic/conventional ignition switch. 
Gives instant changeover from "Sparkrite" ignition to conventional 
ignition for performance comparisons. static timing etc., and will 
also switch the ignition off completely as a security device, includes, 
switch connectors, mounting bracket and instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted in case on ready built unit). 

CALLERS WELCOME. For Crypton tuning and fitting service - 
'phone 109221 33008. 

PRICES INCLUDE VAT, POST AND PACKING. 

Improve performance &economy NON 

Ode Installation 
NeeiragismIllitvitim 

required weal 
Electronics Design Associates, Dept., PW12 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 
Name 

1 

4111 

R.P.M. Limit systems In above units @ E2.42 

Address 

Mk. 2 DI V Ass. Kit @ E11.80 

Mk. 2 Reedy Built Negative Earth @ E14.97 

Mk. 2 Ready Omit Positive Earth @ E14.97 

634 

I anlhon Changeover sw,tches @ C4.30 

I enclose cheque/PO's 
forEs 

Cheque No. 

Send SAE if brochure 
only required. 

1 

4}in x 34 -in METER. 30µA, 

50µA or 100µA, E4.30. P. & P. 16p. 

TAPE 

RECORDER 
LEVEL 

METER 

500µA, 80p 

P. & P. 10p. 

CARDIOID 
DYNAMIC 

MICROPHONE 

Model UD -130. Fre- 

quency response 50- 

15,000c/s. Impedance 

Dual 50K and 600 ohms, 

E7.55. P. & P. 26p. 

42 x 42mm METERS ImA, 
10mA, IOOmA, 500mA, f2.76, 
I Ip P. & P. 

60 x 45mm METERS 50µA, 
100µA, 500µA and I mA VU 
METER E3.71, 13p P. & P. 

EDGEWISE METERS, 90mm x 
34mm, ImA E3.40, 13p P. & P. 

M ULTI - 
M ETE R 

Model ITI-2 

20,000 ohm/ 

volt, E8.88. 

P. & P. 24p. 

3 WATT STEREO AMPLIFIER 
I}W PER CHANNEL 

E4.30. P. & P. 13p. 

All above prices include V.A.T. LARGE S.A.E. for NEW LIST 
Special prices for quantity quoted on request. 

M. DZIUBAS 
158 Bradshawgate Bolton Lancs. BU IBA 

YES SIR 1st class post TONIGHT! 
We specialise in high spec components 
with express service for phone customers 

IN III BBBCMIMOMIr 
HIGH SPEC components FAST! 
Agents for VERO - ANTEX - 

BIB MULTICORE SOLDER 
'OPEN 9am-5pm, 6 days-Phone orders 9am-4pm. 
S.A.E. for stock list Including pots, presets, I.C.'s 7400 & CMOS, 
capacitors, plugs, sockets, switches, cable, etc. 
Post free envelope included for your next order. 
SUPER EXPRESS phone service-ask for details. 
Shop at keen prices 6 days per week. Late night-Fri. 7-10pm. 

TRANSISTORS + 200 OTHER TYPES IN STOCK 
AC125 20p BC109 11p 8C262A 15p BFX29 

126 20p 1098 12p 287 20p 84 
127 20p 109C 13p 300 35p 88 
128 20p 117 lip' 301 34p BFY50 
151 35p 142 Up 303 35p 51 
153 35p 143 24p 338 1690 52 
176 20p 147A 9p0 557 9p' BY164 
187 20p 147B fop BCY71 18p ME0401 
188 20p 148 9p0 72 14p 0411 

AD149 Up 1468 10p' BD123 90p ME4001 
161 42p 1498 11p' 124 Up 4101 
162 429 149C 11p' 131 36p MPF102 
MCH/PR 154 ISp 132 38p 0A47 

1 04 1578 12p' 139 54p 90 
AF116 24p 177 17p 155 75p 91 

117 24p 178B 18p BF158 209 200 
124 30p 179B 19p 184 25p 0C28 
239 46p 1848 12p' 185 28p 29 

AU113 1 50' 1841. 11p 194 10p 35 
BC107 11p 187 269 196 12p' 

107A 12p 212A 13p' 197 120 
108 lop 212L 150 199 150 

CIL108 Op 2138 12p 200 38P 
BC108B tip 214 150 338 34p 

108C 12p 214L 17p BFW11 Sip 
DIODES BRIDGES 

50V 3A 13p 100V lA 24p 
100V 3A 15p 200V 1A 25p 
200V 3A 18p 400V IA 25p 
400V 3A 21p 

THYRISTORS 
60V IA 20p 

600V IA OOp TAG 1600 
700V 1A 1.20 BT106 
400V 4A 58p C10601 
500V OEA 1.25 BT109 

24p TIP41A 67p 
Up 42A 80p 
22p TIS43 35p 
17p ZTX300 13p 

lip 5 p 500 ISp 
40p 502 18p 
180 1N914 5p lip' 1N4001 Sp 
10p' 4002 Op 
11p' 4005 9p 
Up' 4006 10p 

Bp 4148 5p 
5p 2N2219 20p 
4p 2646 40p 
6p 29260 13p 

90p 2926G 15p 
58p 3053 18p 
80p 3055 6ep 

44 349 3702 11p' 
71 25p 3703 10p 

ORP12 85p 3704 13p 
TIP29A 47p 3705 10p 

30A 589' 3707 12p 
31A 57p 3819E 25p' 

RESISTORS 11p* each LINEAR1 I/C's 
4 WATT E12 (5%) 

74 
33pSL607451'p 

1 ohm - 10m ohm LM3900N 689 
ZENERS(400mw) BZX83 Sop 
3V. 3V3, 5V1, 5V6, 7V5, SN76013ND 180 
9V1, 10V, 12V, 18V, 22V, SN76013N 175 
30V. All at 12p'each. SN76023N 1 75 
LED Tfl 209/0125 0 2" TBA800 1 35' 
Red 20p 209 TBA810S 1.49' 
Grn 29p 29p TBA820 1 20 
Clips for above 1p. ZN414 1 35' 

Post & Packing 25p per order. VAT please add to total 124%, rest 8% 

ORCHARD ELECTRONICS 
FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, 0X10 ODE 
Telephone 0491 35529. - JI 
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260v. 60mA 6.8v. 2a. 81.75 
250-0.250v. 60mA 6.3v. 2a. 91.86 
STD. UPRIGHT MOUNTING OR DROP-THRO 
260-0-260v. 100mA 8-3v. 4a. 0.5.6-3v. 3a. 44.85 
300.0.300v. 130mA 6.3v. 4a. C.T. 6.3v. 

1s. for Mollard 610 Amplifier £520 
860-0-300v. 100mA 03v. 4a. 0-5.6.3v. 9a. 6485 
860.0-350v. 150mA 6.8v. 4a. 0-5.03v. 9a. 96.20 
425.0.425v. 200mA 6.8v. 4a. C.T. 0v. 3a. 8986 

200mA 6.3v. 4a. 6.3v. 4a. 6v. 3a. 810.00 
460.O.400v. 260mA 0-3v. 4a. C.T. 5v. 3a. 81045 
260.0-250v. 70mA 6.3v. 2a. 0.6-6.3v. 2a. 22 40 
260-0-220v. 100mA 6.3v. 8.5a. 9890 
350-0-260v. 100mA 6.3v. 2a. 6 -Sv. la. 9890 
850.0.350v. 80mA 6.3v. 2a. 0-5.6.8v. 2a. q -SO 
500.O.800v. 100mA 6.3v. 4a. 0-5-6.8v. 8a. 14.86 
FILAMENT OR TRANSISTOR POWER PAIR 
12v. la. 5110, 8.3v. 1.5a 5108, 6.3v. 2a. 41.10. 
6 -Sv. 3a91-70, 6 8v. ga. 9260,12v. 3a. or 24v. 1.5a. 
/2.60 0.9.18v. lia. 4826, 0.12-25.42v. 2s,. U.19 
CHARGER TRANSFORMERS O.0.10v, lia. 88.08: 
2ia. £826; 3a. 4882; 00. 22.84. 6a. 4819; 
8a. 43.48. 

New Branches at YORK 
CARLISLE, DEWSBURY 
LIVERPOOL, PRESTON 

Consisting of 
Twin T/tableRoe. Console . Mic. 

with Pre -Amp and P.U. Cartridges Cardioid 
(2) 100 + 100 watt Power Amplifier. l; £9.95 extra 
(3) & (4) Pair 100 Watt Loudspeakers with system only 
including 12" Units Console complete with lid 

40W SYSTEM f 99.95. 100W SYSTEM inc. Mic. & H'phones £ I69.95 
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES. Send stamp for Free catalogue. 

DISCOMAJOR TWIN TURNTABLE POWER CONSOLE EI 19.95 
Twin Full size BSI( turntables. Sonotone or Acres Carr. 22.50 

Cartridge with Diamond Stylil. Facilities as TD1 Console but with 
built -lu 100 watt Power Amplifier complete with lid. Terms: 
Deposit 213.95 and 18 fortnightly pymnts. 2678 (Total £135.99) 

STEREO VERSION £155 cart 63 
or Deposit £25 and 18 fortnightly pymnte 
ES 30 ,T,,i=I £174 401 

ALL RSC PRICES INCLUDE -VAT 
RSC PHANTOM 50 COMBO AMP. £5915 
Rating 60 watts. 3 input., 2 vol. controls -Bees, Treble Presence. Carr. 2160 
Suitable for Lead or Rhythm Guitar, mio., Radio, Tape etc. Inc. High Flux 16" 
50w Speaker. Dep. 6795 & 8 monthly payments 6748 (Total 967-79). 

POWER SLAVE AMPLIFIER 100 WATT 
Suitable for use with DISCO -Consoles. Also for 
increasing output of lower -powered Amplifiers. 
Terms: Dep. £9.00 and 8 mthly £49.95 payments of £5.99 (Total £56.92) 
200 Watt (100 + 100W) Model £69.95. carr. £1 

TITAN TA/50A 50W AMPLIFIER 
Solid state, 3 cep. controlled inputs plus Matter 
'ontrol. Bats & Treble Control.. Vynide covered 
cab. with corner protective. Litt Price 

x 
980 

Terms: Dep. Si & 8 mthly pymte £49.95 25.99 (Total £6698) 

TITAN TA/50A WITH 70W TWIN SPEAKER UNIT 
Vynide covered. Fitted protective corner pieces, Terms: £89.95 I)ep. £1495 & 8 mthly pymte £1098 (Total £10883). 

Carr. £2.50 
TITAN TA50Awith 100W TWIN SPEAKER UNIT 

£94.50 For all purpose. inc. Bast Guitar. Terror: Dep. 01060 & 
8 monthly pymtu 81141 (Total 810778) Carr. £2.50 

£199.95 7.0 
Terme: Dep. 64000 and 12 monthly 
payments 61660 (Total 628720) 

* ILLUMINATED P.U. ARMS 
* FULL SIZE B.S.R. Turntable. 
* SEPARATE MAINS SWITCHES 

for L. & R. Turntable. 
* NEON MAINS INDICATORS 

for all three ewitche. 
* INPUTS (Each with its own 

SLIDER Control) for Mie & Tape 
* MASTER BASS, TREBLE and 

VOLUME CONTROLS 
* FADE IN/FADE OUT SLIDER 

MIXER Controle for each T/table 

TDIM DISCO CONSOLE 
Incorporating twin BBB MP60 type 
turntable and Innatone or Aims 
Cartridge with diamond etylL 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, plus Treble end 
Ban Controls. Separate Input 
for 'mike' with vol. control. 
Black covered 

£99 95 
Cabinet with B d. 
Or DEP. 814.96 and 
16 lortnlghtly pymte. 
2647 (Total 948 41) Carr. 41410 

TD2S STEREO VERSION 
OF ABOVE LI25.00 Terms DEPOSIT 620 
and 18 fortnightly Carr. 22.00 
payment. 96.71 
(Total 1140 78) 

TITAN 100W BASS BINS £99.95 
High quality 16' high flux Bane Unit and JI04 Horn 
Tweeter In folded horn type enclosure to provide amazing 
level of sound output. List price 6144 Terms Dep. 61495 
and 18 fortnightly payments 6647 (Total 411841) Carr. U. 

FANE HIGH POWER L'SPEAKERS 
Power rating, R.M.S. Cont. 2 YRS GUARANTEE 

*Genoa 14000 Imp 8.16 ohms. CARR FREE. 
POP 33T 12' 33w £13.95 Dual cone. Full range. 
' POP 50/2 12' 50w £15.99 Dep for Pair £5.95 and 

8 monthly pymts £3.81 (Total £36.43) 
°POP 60 15" 60w £25.95 Dep £5.99 & 8 monthly 

pymts £2.90 (Total £29.19) 
* POP 100 18' 100w £39.95 Dep £8- 95 & 8 monthly 

pymts £4.38 (Total £43.99) 

TITAN GROUP/DISCO SPEAKERS 

GUARANTEED a Lied RSC Price 
T12/35 12" 35w 01680 91195 

FOR 5 T12/80A 12" 80w 22250 91695 
T12/10012" 100w £36.00 924495 

YEARS T16/80 15" 60w 22800 91899 
T15/70 15" 70w 22800 91996 
T16/100 lb" 100w 24100 929.96 1 roped aoce 
T18/100 18" 100w 24700 93996 8-15 ohm. 

FANE 
CRESCENDO 

SPEAKERS 

FULL RANGE 

AVAILABLE 

AT ALL 
BRANCHES 

TERMS 
MODEL 
Model T12/35 
Model T12/60A 
Model T12/100 
Model T16/60 
Model T16/70 
Model T15/100 
Model T18/100 

MONTHLY PAYMENTS 
DEPOSIT TOTAL 
(Pair) 6650 & at 92.90 98790 
(Pair) 4750 & at 9866 98290 
(Each) 85.50 & at 9994 92412 
(Each) £4.50 & at 9882 92808 
(Each) 9600 & at 9837 928.96 
(Each( 9700 & at 9887 98896 
(Each) 9795 & at 2368 986.99 

CABINETS FOR ABOVE SPKRS fí0.95 Heavy duty. Beautifully Onl,hed FROM 
in black Vynide with Vynair fronts fitted protective 
corner pieces. Various Bier. and cut-outs. 

RSC TRANSFORMERS, L.F. CHOKES .ndIat.rw..Rá:n ó.ññ: 
MIDGET CLAMPED TYPE 200-250v 50 Ha AUTO (STEP UP/STEP DOWN) 

TRANSFORMERS 0-110/120v 200- 
230-250v. 90w. £2.90; 150w. 25.20; 
250w 8887: 500w 29.84. 

OUTPUT TRANSFORMERS 
Pentode 5000 or 7000 to 3 D £1.12; 
Push Pull 8w EL84 to 3 or 15 0 
8168; 12w OVO to 3 or 1509881; 
12w 6V6 to 3, 8 or 150 £2.72; 
E1.84 to 3 or 16 012w 6261; Ultra 
Linear for Mullard 510 etc. 8436; 
18w. sect. wound 6L6, KT66 etc. 
to 3 to 100 £371; 20w. sect. 
wound EL34, 6L6, KT66 etc. to 3 

or 15 0 8837. 

L.P. CHOKES 160mA, 7-10H, 
2500 21.25: 100mA, 10H, 2000 
£110: 80mA, 10H. 400 0 41p. 

OPEN ALL DAY SATURDAYS (5 Day Week) 
B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 
B OLTON 23 Deansget.. (Closed Wed.). Tel. 33512 
B IRMINGHAM 30/31 Great Western Arcade. 

Tel. 021-236 1279 (Closed Wed.). 
CARLISLE 8 English Street. (Closed ThbJrs.). Tel. 38744 
COVENTRY 17 Shelton Sq., The Prec)net.Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41361 
DARLINGTON 19 Northpste (Cl. Wed.). Tel. 68043 
DEWSBURY 0/11 Kingswey (Closed Tues.). Tel. 468058 
DONCASTER 3 Queen.gate, Waterdele Centre. 

(Cloud Thun). Ter 63069 

TITAN H.F. UNITS 

Incorporating a pair of Highly Benin- 
tice Horne Frequency range 3.5 kHz to 
15kHz. Rating 70/100 watts. For 8 or 
150. Or Dep. 25.95 & 8 monthly 

(Total 181.991. 
payments 18.38 £27.95 

50 WATT 
H.F. HORNS 

Imp. 80 Range 
2-5 Hz to 16 KHz 
Exceptionally 
sensitive. 
Complete with 

Fane HPX2 
Cro 

HI-POWER TWEETER 
Response 3KHz-20KHz with 2 
mid. Non elect. filter available 55p. 
Rating 60 Watt £6.95 Imp 8tì 

'SOUND TO LITE' 
SYSTEM PULSAR 
Special price f 106.95 Dep. £14 95 and 
complete kit 19 fortnightly 

payse. 96.68 
Super SL Unit. 1000 watt (Total 618188). 
per channel. Manual override buttons, 2 

epotbanke with 6 bulbe (3 sep. colours) 6 yd. 
and 10 yd. leads, fitted plugs. Unite »old cep. 

FAL SOUND -TO -LITE UNIT £21.60 
3 -WAY SPOT BANK Exc. suit.. 516.20 
COMPLETE SYSTEM 

Incl. 2 Spotbnks and bulb £55 
.enter JINGLE MACHINES from £37.95 
59.95 ECHO CHAMBERS from £49.95 

INTEREST REFUNDED 
COLUMN SPEAKERS from £29.95 

ON CREDIT PURCHASES GROUP/DISCO SPKRS In CABS 

SETTLED IN 3 MONTHS from £11.95 
Barclaycard MAIL ORDERS & EXPORT ENQUIRIES TO: - 
and Access AUDIO HOUSE. HENOONNER LANE, LIMN. 18. 

( - accepted 
All items subiecl to availability. 

Prices correct at 29.9.76 E. & D.H. 
EDINBURGH 101 Lothian Rd. (Cl. Wed.).Tel. 228 9601 
GLASGOW 320 Argyle St. (CI'd Tues.). Tel. 248 4158 
HULL 7 Whltefrler2ate (Cloud Thun.). Tel. 20505 
LEICESTER 32 High Street (Closed Thurs.).Tel. 54420 
LEEDS 6-7 County (Mecca) Arcade. Briggate 

LIVERPOOL 
(Cloud Wed.). 4825- 

36 Dawson's Way, ed..John'sTel. 
455252 

pIng Centre Tel: 708 9380 (Cl. Wed.). 
LONDON 238 Edgware Road, W.2. (Closed Thur..), 

T.I. 7231829 
MANCHESTER 60A Oldham Street (Closed Wed.). 

Tel. 236 2778 
MIDDLESBR000H 103 LInthorpe Rd. Tel. 210585 

(Closed Wed.) 

Tel: 0532 577631. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS O.W.O. or 0.0.D. No O.O.D. under M. 
POSTAGE 40p PER ORDER OR AS QUOTED. 
PLEASE SEND STAMP FOR FREE CATALOGUE. 

NEWCASTLE UPON TYNE 24 Newgete Shoppin9 
Centre, 59 Grainger St. (Closed Wed.). Tel. 21489 

NOTTINGHAM 19/19A Market Street 
PRESTON (Closed Thun). Tel. 48085 

41 Frlergete Welk, St. Georges Shoppg Pree. Tel. 51979 

SHEFFIELD 13 Exchange Street (Castle Mkt. Bide.) 
STOCKPORT (Closed Thur..). Tel. 20719 

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

YORK 5 CHURCH ST. (cÿÿ') Tel. 34355 
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SINTEL FOR KITS - CMOS -DISPLAYS-MEMORIES - BOOKS - MICROPROCESSORS 

DATABOOK and DATASHEETS: (may be photocopies) 
New 1976 RCA CMOS and Linear IC Combined Databook 
New 1976 RCA 'Power Transistors, SCR's, Databook £4.15 
National Semiconductor 7400 seri es TTL Databook, c. 200 pages £3 45 
TTL Pin -Out Card Index. Set of cards with pin -outs (top and bottom 

views) of T.I. TTL range and many other T.I. IC's £2.55 
Intel Memory Design Handbook, c. 280 pages £4.75 
Intel 8080 Microcomputer Systems Users Manual, c. 220 pages E4 55 
Motorola McMOS Databook (Vol. 5 Series A) c. 500 pages £2.77 
Motorola M6800 Microprocessor Applications Manual, c. 650 pages E12.45 
Motorola M6800 Programming Manual, c. 200 pages £/ 15 
Motorola Booklet introducing Microprocessors £1.50 
National SC/MP introkit Users Manual £0.75 
National SC/MP Programming and Assembly Manual E6 30 
National SC/MP Technical Description £1 es 
2650 Microprocessor Manual 220 pp £2450 
DATASHEETS on Microprocessors: (usually Xerox Copies) 
Intersil IM6100 12 bit CMOS £0.75 RCA CDP1802 8 bit CMOS .L0.35 
National SC/MP 8 bit, Low cost Ell 75 Zilog Z80 £0 75 
Signetics 2650 8 bit, Low cost £8.75 Motorola MC6800 £075 

CMOS From the top menu acturers, mainly RCA and MOTOROLA 
CD4000 1.16 CD4028 009 C134053 0 07 CD4086 0.74 CLOCK 
CD4001 0.16 CD4029 1.10 C D 4054 1.20 C04089 1.61 CHIPS 
CD4002 1.16 C04030 0.56 CD4055 1.37 CD4093 0.09 AY51202 2 89 
CD4006 1.22 CD4031 2.24 C D4058 1.37 C 04094 1.94 AY51224 3 50 
CD4007 0.17 CD4032 111 CD4057 2705 C04005 1.09 MK50253 S 00 
C04008 0-15 CD4033 1.45 CD4059 4.96 CD4096 1.09 
CD4009 0.56 
CD4010 0.56 
CD4011 1.17 
CD4012 0-17 
CD4013 1.51 
CD4014 1 05 
CD4015 1.05 
CD4016 0.55 
CD4017 0.99 
CD4018 0.99 
CD4019 0.56 
CD4020 1.111 
C134021 1.05 
C134022 1.00 
C 04023 017 

CD4034 1.91 
CD4035 1-22 
C04036 316 
CD4037 9.99 
CD4038 1.22 
CD4038 3-09 
CD4040 1.11 
CD4041 1.17 
CD4042 0.87 
CD4043 1-05 
CD4044 0.97 
CD4045 1.45 
CD4046 1-39 
CD4047 0-// 
CD4048 0.56 

CD4060 1.16 
CD4062 9.07 
C134063 1.14 
C134066 0.64 
CO4067 3.07 
CD4068 0.22 
CD4069 0-22 
CD4070 9-80 
CD4071 0.22 
CD4072 0.22 
CD4073 0.22 
C134075 0.22 
CD4076 1.61 
CD4077 0.60 

CD4097 3-67 
CD4099 1-90 
CD4502 1 29 
C134510 1 41 

CD4511 1 62 
CD4514 2 65 
CD4515 3 25 
CD1516 141 
CD4518 1.30 
C 04520 1.30 
CD4527 1.84 
CD4532 1.50 
CD4555 0 04 

FLAT 
CABLE 
20-w 1m. 1 00 
10m. for 0'00 

VEROCASES 
751410J 2.64 
7514110 304 
751237J 1.72 
7512380 295 

SUNDRY 
CA3130 1 14 
uA 741 0 35 

CD4024 0-H CD4049 1.55 CD4078 0ß2 CD4556 094 SOLDERCON 
CD4025 0.17 CD4050 P3S CD4081 0-22 MC14528 1.10 PINS 
CD4026 1.70 CD4051 0 97 C134082 0-22 5 240 50 
CD4027 0.55 CD4052 0.97 CD4085 0-74 M6150853 6.05 1100 1000 4 00 
FAST SERV CE. We guarantee that Telephone Orders for goods in stock, 
received by 4.15 Mon -Fri, will be despatched the same day. Private customers 
use Access o Barclaycard (min. tel. order £5). Official orders no min. 

SINTEL PO BOX 75F, 
Oxford 
Tel. 0665 49791 

ate BARCLAYCARD 

Components 
from leading 
manufacturers only 

PW 'EASYBUILD' CAR CLOCK KIT, Oct '76 
Everything included except battery -IN STOCK NOW 

w 
I2 00 

order as: 
"AUTOCLOCK KIT" 
£17.85 

only 40mm x 154mm x 85mm 
FULLY AUTHOR -APPROVED KIT (We wrote the article) 

Only high quality components used-Piher resistors, 
roller tinned fibreglass PCB's etc. Full instructions includ- 
ed. Simple but sophisticated circuitry gives you good perfor- 
mance at low cost. You benefit from our experience in clock 
kit design. After sales service available at very reasonable 
cost. Uses our own crystal timebase kit. Also available 
less case, order as: 
"AUTO -MODULE -KIT" £1645 

Send for FREE CATALOGUE giving details of our complete 
ange of Clock kits, Led displays, Cases and other components 

memory icys and microprocessors 
Please: Microprocessors should only be bought by experienced constructors. 
Sorry, we cannot answer technical queries or supply data other than from our 
data selection. 
IM6100CCDL £58 00 6820 £17 47 
8080A (20.tS) £43 65 6850 £1767 
6800 £33.87 8224 L175 
ISPAI500 (SC/MP) £16.75 8228 £12 16 
2650 £27 00 8251 £1787 

MEMORY IC's 8255 £17.67 

Intel 2102A-6 (new version of 2102-2). 16 pin IC, TTL compatible, 
Single +5V supply, 65onsec., 1024 x 1 bit Static NMOS RAM 

Intel 2112-2 650nsec. 256 x 4 bit Static NMOS RAM 
Interstl IM6506C CMOS 1024 x 1 bit Static RAM 

£3 35 
£4 76 
£6 05 

SINTEL 
Add 6% VAT + 25p pip on all orders. Phone orders 
see "Fast service" for details. Export orders welcome, 
but you must contact us first for special order form and 
postage rates. OFFICIAL ORDERS WELCOME, 

Thst Equipment 
Multimeters 
The Eagle range of multimeters 
covers every possible need of the 
electrical or electronic engineer. 
They cost from about £6 to £58 
(inc V,A.T.). There's at least one 
which suits your job precisely. 

We have a lot of other test equipment too. 
Send the coupon and we'll send you our 
complete catalogue. 

P lease send me details of all your test equipment. 

NAME 

ADDRESS 

Eagle International, Precision Centre, Heather Park Drive, 
Wembley HAO 1SU Tel: (01)-902 8832 

636 

C J L 
CJL LTD.P.O. BOX 34.CANTERBURY.CT1 IYT 

ALL PRICES INCLUDE P&P AND V.A.T. 

AUDIO MODULES 
AMPLIFIERS 5W RMS £3 -IS 
IOW RMS £3 50 25W RMS £4.60 
35W RMS [7.70 125W RMS LI7.40 
PRE -AMPLIFIERS 
Microphone £2.75 
Stereo for 5ï IOW £7.50 
Stereo for 25W. PB Selector L15-35 
STEREO FM TUNER 
Decoder, PB Selector [2270 
POWER SUPPLY IOW LI.50, 
25W ¿3.55 
TRANSFORMERS IOW L2.95, 
25W £3 35 
EARPHONES -HEADPHONES 
Crystal L0.65, Stethoscope £1 .35 
2,0000 E3.85 Stereo £4 15 
INTERCOMS 2 station £6.75 
MICROPHONES Dynamic £2. 15 
SPEAKERS 75mm dia. 139 El .00 
TAPE HEAD 
DEMAGNETISERS 03.65 
TEST CASSETTES L2.30 

SOLDERING IRONS (ANTEX) 
15W "C" Miniature Irons 0 20 
15W "CCN" Low Leakage 

Irons £3 45 
18W "G" Miniature Irons £3 25 
25W "X25" Low Leakage 

Irons £2.90 
"SKI" Soldering Kits [4.40 
"MLX" 12V Kits £4.10 
Elements "C" LI -50 "CCN" £1.85 

"G" LI .85 "X25" LI 60 
Bits. 3;32" 1/8", 3/16" each L0.50 
(N.B. state type of iron) 
"5T3" Stands -for all models LI .45 
SOLDER in handy dispenser LO45 
DE -SOLDERING BRAID 00.97 
WIRE STRIPPERS CUTTERS 

£0.85 
WELLER Dual Heat Solder Gun 

(Pistol grip with trigger [7.75 
control. Spotlight) 

WELLER Dual Heat Gun Kits 
£10.55 

OVER 2,000 ELECTRONIC COMPONENTS INA 

IKI Aama 7 

100 PAGE CATALOGUE 

Please send me 
the 100 page 
Tandy catalogue 

Name 

PW4 'I 
Tandy Corporation (Branch UIQ. Bdston Road. :41 
Wednesbury. W Midlands WSIO 7JN . Nationwide supermarket of sound! L 

Practical Wireless, December 1976 
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barcia 
CBM 

8R7919D 1e -digit 
or 5-digit+2 Exp. 

Full trip and lop 
functions So. root 

Reciprocals 
Yo, Xs, n 
Replater exchange 

Memory plue 
Store recall 
Sign change 
Algebraic logic. 

£10'90* 
4146R-10.di0s, 2 exponents, Full log 
and trip functions. Xr, Reciprocal, 7T, 
X root of Y. Polar rectangular co- 
ordinates. 2 -store memory. Recharge- 
able. Mean and Standard deviation. 
(R) £26.90 
SR4190R. 10 -digit, 2 Exp. 90 function 
pre-programmed, metric conversions. 
Extra functions to the 4148R: -Perms 
and combinations. Gamma. Poisson and 
Binomial distributions, factorial, com- 

ee 
numbers, 

linear repression and integrationerbolic c of Y 
f(x). (R) £36.90 
SR1600-Slmllar to the 4148R. Green 

display. Battery operated. £p90* 

SINCLAIR 
CAMBRIDGE 
SCIENTIFIC 

5 -digit 2 Exp 
C & CE key sin 
cos tan attain 

arccos and tan 
reciprocal E to 

the X natural lop 
antilog memory 1 

+ memory - 
memory exchange 
memory cancel 
EE exponent 
change notation 
PLUS a degree 

radian switch. 
ONLY £10.90 

FORD 700- £12,90; rper version of above. 

A ZYCON 
EXCLUSIVE! 

ALARM WATCH 
JUST ARRIVED and v- 
only available from 
us I This fantastic 
digital Alarm Watch 
shows Hrs, Mins, 
Seca, Mth, Date & 
Dayl 5 Min advance 
bleep as a gentle 
reminder then, 
PULSATING BLEEP 
for 15 Secs unless 
stopped when it will 
bleep 5 Miss later ONLY £98.90 as a further 
reminder. AM/PM +£1 50 Ins 6 P&P 
feature. Simple to 
set. Alarm -set check. Single command 
button for ell time functions. NO MORE 
PARKING FINES and NEVER MISS 
APPOINTMENTS! Solid Stainless 
Steel throughout with matching bracelet. 

TWO, YES TWO SOLAR 
WATCHES JUST INI ONE IS 
EXCLUSIVE TO US: From £110 + 
£1 50 Ins & PAP. RING US NOW F R FULL DETAILS! 

TECI-AIOLOGICAL 
PRECISION PRODUCTS 

ELECTRONICS 

The ZYCON range of Quality 
Electronic Watches 

L.C.D. -; L.E.D. 
KLC3 
L.C.D. Constant display 
Shows Hrs, Mine 6 
pulsating 

Stainless 
me 

Steel back and FREE 
Adjustable S/Steel 
bracelet. £24.50 
Gold Plate £21 45 
KLC9 
Constantly shows hrs, mina 
6 Pulsating secs. Press 
command button for mth 
6 date, press again for 
mine & secs. May be set 
to alternate hr 6 mine to 
mth & date every 2 secs. 
resets to time. 4 yr cal. 
'Nile Lite' £37.9D 
Gold Plate £4240. 
FREE matching bracelets 
with each. 
KLCE 
U.S.A. MODULE 
Continuous hrs, mina A 
pulsating secs. Press 
command button for mth 
A date. Press again for 
secs readout. Setting for 
alternating bra & mina to 
mth 6 date every 2 seca. 
Auto -time reset. 4 yr 
calendar. 'Nita -lite'. 
FREE matching S/Steel 
bracelet £39.95 
Heavy Gold Plate on S/Steel 
with matching G.P. Bracelet £4495. 

All come in FREE Presentation Box. 
Ail 2yeon watches carry our '140 QUIBBLE' 1 Year Guarantee! 

KED5 
5 -Funds. Shows Hrs, Mins 
Secs, Mth 6 Date. 4-Yr 
calendar. Beautifully 
finished with Slsteel back 
& FREE Leatherette 
Strap. £19.95 
Gold Plate VIM 
KEDO A fantastic 6 -Functions- 

__ window display shows 
Hrs,Mine, Secs, Mth & 
Dat. Day of week in 
letters. Single button. 

J Auto -hold & Fade-out. 
4 Yr calendar. Case In 
Heavy Rhodium on Brass 
+ S/steel back. FREE 
matching S/steel 
adjustable bracelet. 
£29.95 Gold Plate£33 90 

4525 -8 -digit, 2 Exp. 100 
step programmable. 
R.P.N. Full log, & trig 
functions, XY Exchange, 
exponent key, change 
sign, memory, 4 roll stack, 
skip, delete, accessible 
additional programmes 
within the 100 step. 
(R) £34.90 
4850. All trig & logs. 
2 -level paren. 8 -dig + 
2 exp. Algebraic logic. 
Full address logic. Deg 
rad. Rect/Polar co-ords 
(R)í29.60 
4520 -Non -programmable 
version of the 4525 1ncl. 
mem + x', deg. & Red. (R £2290 ) 

log unctions31V Reciprocal.All 
trig 

.! 

Memory etc. £12.90* 

KEDO PLUS 
Month & Day of the Wee 
in Letters! Shows Hrs, 
Mins, Secs, Date, Mth 6 
Date, Day of Week, Auto 
4-Yr calendar, A.M./P.M. 
Set/Indicate. One of the 
most sophisticated 
watches at this price. 
Accurate to within a few 
secs a year. Finished in 
Satin Stainless Steel with 
FREE matching Steel 

watch In the . 

ONLY! Gold Plate £40r1 
d. 

50 £37.5 

NOV US 
NEW 4640. 10 -digit, 2 Exponent' 54 

functions. RPN 4 -level Roll Stack. 3, fully 
addressable memories. Logs Trigs, 
Stet 6 Metric Conver- (R) £42'90 sions etc. 
4500 -Same but (R) £47 10 Algebra IC 
4515 -100 -step programmable version. 

(R) £31.90 
5010 -Metric £15.900 
0020 -Financier. £1590* 
0025 -Rechargeable. Financier 100 -step 
programmable. (R) £34'90 
5030 -statistician. £15900 
0035 -100 -step programmable Statisti - 
clan. Rechargeable. (R) £3490 

TEXAS 
NEW TI/30 8 -digit or 5 -digit, 2 exp. 
Full logs,trigs, deg rad, Mem, Summe 
lion key + 15 sets parenthlses. u' , x, 

etc. Battery over -display & auto cut-off. 
ONLY (R) £15 00. Recharger kit £7 05. 

(R) £15.90 
SR51A Illus.-As 
above but with 
3 Independent 
memories. Linear 
repression, Meen. 
Variance. Standard 
deviation. Permu- 
teflon. Random 
number generation 
+ 20 basic con- 
versions end their 
Inverso. Recharge- 
able. 
(R) £47'90 
SRo55-100 step 

1romma 0 -dip 
alt, 

2 Exlp. 
10 independent 
memories, all log. 
trig and statistical 
functions. Can be 
programmed for 
mathematics, 
electronic 
e ngineering, 
statistical, 
financial and 
navigation. 

£57.90 (R) 
SR52-224 programme stews. 20 Inde- 
pendent 

programmies. 
9 

able. Suvel pplied pth with 
20 blank magnetic cards and programme 
manual. FREE any one of the following 
pre -programme manuals: 1. Statistics. 
2. Electrical Engineering. 3. Math- 
ematics. 4. Finance. Each worth Et5. 

NEW: 
Th deal Ladies 

Xmas Present! 
An elegant 8 -function 

watch which shows 
Hrs, Mine, Secs, Mth, 

7,71i Date, Dayl She'll love 
r ru UY - 

this piece of 
miniaturised elec- 
Ironic wizardry! In 
GOLD PLATE with 

1,-- - matching flexible, ,_v adjustable bracelet. Also 
available with stylised 

.t. 
p 

' Chrome Bezel and 
L:- - Stainless Steel Bracelet. 
<,y ONLY £39.95 

5/Steel £39- 

ROCKWELL 
44RD. a -digit 
or 5 -digit & 2 Exp. 
Green display. 
Store. Similar to 
the 03R less 
factorial 
£18.90* 
64RD. 12 -digit or 
8-digit+2 Exp. 
Additional to 44RD: 
Polar rec., co- 
ordinates, log, rad 
or grad. 
£23.90* 
61R Green display. 8 -digits. All trig 

nd log functions. (R) £22.05 

CASIO 
NEW FX20IP Green display. 127 

steps, 11 memories, Conditional jumps, 
Sub -routine fractions. 8 + 2 exp. Ail 
logs & trigs. £49.95* 
FX20 (Illus) logs, 
trigs etc. £15.65* 
FX15. As above but 
larger and including 
a larger display. 
x° key, n key. 
Reciprocal key. 
£13.95* 
FX 101. De Luxe 
model with similar 
functions to the 
FX15 but 8 -digits 
+2-exp. 10+°° to 

£23.50* 
FX19. Full Scl plus 
fractions, dag rad, 
algebraic, mem, exp, 
Std den. £16.90* 
Fx102.10-!lois £19.95* 
version of FX19. 
ALO.8-digttfraction talc. £13.95* 
AL10. 10 -digit fraction tait. £15.95* 

ALL ITEMS CARRY A 

FULL YEARS GUARANTEE 
=Free B.S.,. approved adaptor. 

(R)- Free recharger. 
ALL PRICES INCLUDE VAT 

DECIMO DIGITAL CLOCK/RADIO 
£33.95 OUR PRICE LARGE DIGITAL READOUT 

Incl. VAT Dlus,£f D60 
Thla is the most unique clock/radio In the 
courtry today having a soft 1}" high orange - 
glow digital readout which le completely 
silent and non -pulsating. In a beautiful teak 
style cabinet with up-to-date VHF/MW radio. 
You can awake to soft music or alarm -and 
if you want up to 10 minutes more -just press 
the 'Drowse' button. Automatic 80 minute 

'sleep' button in case you drop off while the radio 

ORDER FORA( 
I PHONE CALLS AND PERSONAL CALLERS WELCOME MGNS to 

THURS BETWEEN 2 & 5 p.m. 01-455 4755. SUNDAYS 10 a.m.to1 p.m. E 

To: BARCLAY ELECTRONICS Dept. 11PW, 
1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11 

Please send me 

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

value £ Please add 55p to all items to cover P. 6 P. 

NAME 

ADDRESS 

PHONE BARCLAYCARD OR 
ACCESS ORDERS. bard!a 

aa 
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BM ( High quality audio 

OUR PRICE ONLY 

The 450 Tuner provides instant programme selection at the touch 
of a button ensuring accurate tuning of 4 pre -selected stations, any 
of which may be altered as often as you choose, by simply changing 
the settings of the pre-set controls. 
Used with your existing audio equipment or with the BI -KITS 
STEREO 30 or the MK60 Kit etc. Alternatively the P512 can be 
used if no suitable supply is available, together with the Trans- 
former T461. 
The S450 is supplied fully built, tested and aligned. 
The unit iseasiiy in stalled using the simple 
Instructions supplied. 

AL 

25 Watts 
(RMS) 

Max Heat Sink temp. 90C. Frequency response 20Hz. 
Distortion better than 0 1 at 1kHz. Supply voltage 15- 
50v. Thermal Feedback. Latest Design Improvements. 

Load -3,4,5, or 16ohms. Signal to noise ratio 80db. 
Overall size 83mm. 13mm. 
Especially designed to a strict specification. Only the 
finest components have been used and the latest solid- 
state circuitry incorporated in this powerful little amplifier 
which should satisfy the most 
critical A.F. enthusiast. 

ONLY 3.95 
Stabilised Power Supply Type SPM80 
SPM80 is especially designed to power 2 of the AL60 
Amplifiers, up to 15 watts (r.m.s.) per channel simul- 
taneously. With the addition of the Mains Transformer 
B MT80, the unit will provide outputs of up to 1.5A at 35V. 
Size: 63mm, 105mm, 30mm. Incorporating short circuit 
protection. 
INPUT VOLTAGE 33-40V. A.C. 
OUTPUT VOLTAGE 33V. D.C. Nominal 
OUTPUT CURRENT 10mA-1 5 amps 
OVERLEAD CURRENT 1.7 amps approx. 
DIMENSIONS 105mm x 63mm x 30mm 
TRANSFORMER BMT80£2.60 + 62p. postage 

;,:iÈ: . _ .... 

£3.00 

STEREO FM TUNER 
Fitted with Phase Lock -loop Decoder 

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

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

at 90 Ma max. 

STEREO 
PRE -AMPLIFIER PA 100 

A top quality stereo 
pre -amplifier and tone 
control unit. The six 
push-button selector 

switch provides a 
choice of Inputs 

together with two 
really effective filters 

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

Frequency Response + 1dB 20H6-29KHz. 
Sensitivity of inputs: 

1. Tape Input 11111mV into 101K ohms 
2. Radio Tuner 1NmV Into 100K ohms 
3. Magnetic P.U. 3mV into NK ohms 

P.U. Input equalises to RtAA curve within Ida from 20Hz to 21KHz. Supply 21-35V at21mA. Dimensions-298mm x Nmm 
33mm. 

pdp 
MKN AUDIO KIT: typ 
Comprising: º z AL60's 1 z SPM80. 1 x BTMS0, 1 z PA100, 1 front pane/ and knobs. 1 
Kit of parts to include on/off switch, neon Indicator, stereo headphone sockets plus Instruction booklet. COMPLETE PRICE £2731 plus 62p postage. TEAK N AUDIO KIT: 
Comprising: Teak veneered cabinet size 16f" z 11}- x 3f", other parts include aluminium 

sockets etc5/KITePtslnkRICE 40.nd 20 plus 
panel oscket plus back panel and approp- riatep 

p postage. 

TEREO3O 

£13.50 

COMPLETE 
AUDIO CHASSIS 

7 + 7 WATTS R.M.S. 
The 30 rises a te stereo and power supply. This, with only the addition of a transformer 

power 
overwind will produce e high quality audio unit suitable for use with s wide range of Inputs I.e. high quality ceramic pick-up, stereo tuner, stereo tape deck etc. Simple to install, capable of producing really first class results, this unit Is supplied with full instructions, black front panel, knobs, mains switch, fuse and fuse holder and universal mounting brackets enabling it to be In- stalled In a record plinth, cabinets of your own construction or the cabinet available. Ideal for the beginner or the advanced constructor who requires HI- FI performance with a minimum of installation difficulty (can be Installed in 90 mina.). 

TRANSFORMER £45 plus 62p p; p 

TEAK CASE £ 65 plus 02P P hp. £15a5 P6Pt5p. 
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equipment mono and other modules for Stereo 

NOW BI-PAK 
BRINGS YOU- 

The AL8O 
357 power Amp! 

ONLY 

£6.95 + 8% VAT 

A High Fidelity Power Amplifier with a maxi- 
mum Power Output of 35 watt R.M.S., 
which has a maximum operating voltage 
of 60v. A MUST for all HI-FI users. 
Maximum supply voltage 
Power output for 2% THD 
Harmonic distortion 
Load impedance 
Input impedance 
Frequency response +3dB 
Sensitivity for 25 watts 0/P 
Max. Heat sink temperature 
Dimensions 
Mounting 
Fuse requirements 

15-60v 
35 watts R.M.S. 
01% 
3-8-16 ohm 
50K ohrn 
20Hz-40KHz 
280mV R.M.S. 
90°C 
102mm x 64mm x 15mm 
2, 4BA fixing holes in heat sink 
1 5A 

AND for those who need more 

P -O -W -E -R 
AL250 

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

MPA 
30 

125RWS 

SPECIFICATION: 
Output Power: 125 watt RMS 

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

20kHz Measured at 100 watts 
Sensitivity for 100 watts output 

at 1kHz: 450mV 
Input impedance: 33K ohms 

Total harmonic distortion 
50 watts into 4 ohms: 0.1 % 
50 watts into 8 ohms: 0-06% 

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

transistors 5 diodes 
Overall size: Heatsink width 

190mm, length 205mm, height 
40mm 

ONLY £15.95 +8% VAT 

Enjoy the quality of a magnetic cartridge with your existing 
ceramic equipment using the new Bi -Pak M.P.A. 30 which is a 
high quality pre -amplifier enabling magnetic c8rtridgesto be used 
where facilities exist for the use of ceramic cartridges only. 
Used in conjunction are 4 low noise, 
high gain silicon translators. It Is pro- 
vided with astandard DIN input socket 
for ease of connection. Supplied with 
full, easy -to -follow instructions. 

VAT 
ADD 
122% 

::? . } K...: . ;: h.. 
.... ;v.oa . Lv: .v.:: f'<t.:" ....,,......:. ............. ............ ............. ............. h 

POSTAGE & 
PACKING 

Postage & Packing add 25p unless other- 
wise shown. Add extra for airmail. Min. Et 00 

AL 20-30 
AUDIO AMPLIFIER 

MODULES 
The AL20 and AL30 units are similar in their 

appearance and in their general specification. 
However, careful selection of the plastic 
power devices has resulted In a range of 
output powers from 5 to 10 watts R.M.S. 

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

recorders, stereo amplifiers and cassette and 
cartridge tape players in the home. Harmonic 
Distortion Po - 3 watts f - Oß5% Load 

Impedance 8-16 ohm 
Frequency response ± 3dB Po 7 watts 50Hz-25KHz. 
Sensitivity for Rated 0/P-Vs - 75, RL - 80 ohm. 
F= 1KHz 75mV. RMS. Size: 75mm x 63mm x 75mm. 

AL20 ; Sw 

ATsL 
r S% £2.95 C AL30 10w 

NEW PA12 Stereo Pre -Amplifier 
compìetely redesigned for use with 
A L20-30 Amplifier Modules. Fea- 
tures include on/oR volume. Balance, 
Bass and Treble controls. Complete 
with tape output. 
Fregpency Response 20Hz-20KHz (-AB/ 
Basa and Treble range_t12d8 
Input Impedance I meg ohm 
Input Sensitivity 300mV 
Supply requirements 24V. 5mA 
Size 152mm x 84mm x 33mm 

P512 
Power supply for AL20-30, PA12, 
S450 etc. Input voltage 15-20v A.C. Output 
voltage 22-30v D.C. Output Current 800 mA 
Max. Size 60mm x 43mm x 26mm. /1 2n 

IJ Transformer T538 £2.30 

P.O, BOX 6 WARE HERTS 
COMPONENT SHOP: IB BALDOCK STREET, WARE. TEL: 61593 
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ESSENTIAL BOOKS FOR RADIO AMATEURS 
JUST PUBLISHED 

RSGB AMATEUR RADIO CALL 
BOOK 1977 

Incorporates all new callsigns and amendments notified 
between August 1975 and August 1976. 

Also Includes valuable operating data such as band plans, 
beacons, prefix list, ITU zone list, beam headings and QSL 
Bureau sub -managers, and lists of clubs and groups. 
178 pages Price £2 10 post paid 

RADIO AMATEUR'S EXAMINATION 
REVISION NOTES 

by G. L. Benbow, G3HB 
A pocket-size book containing facts and figures covering the 
examination syllabus. 
Invaluable for reference and revision. 
82 pages Price 53p post paid 

A GUIDE TO AMATEUR RADIO 
by Pat Hawker, G3VA 

Extensively revised and enlarged, this latest edition reflects 
current interest In ssb, vhf, translator and valve equipment, and 
Class A and CIA's B licences. 

It describes how licences are obtained and provides guidance 
on home -built and factory -made equipment. 

112 pages, full illustrated Price £1 17 post paid 

AMATEUR RADIO TECHNIQUES 
by Pat Hawker, G3VA 

Basically an ideas and source book, this ever -popular work 
brings together a large selection of new circuits and devices 
and many constructional and fault-finding hints. 

In this latest edition some 50 pages of new material have 
been included and other sections have been revised and 
expanded. 

304 pages Price £2 57 Inc. p. 8. p. Over 700 diagrams 

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 radio amateurs. 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 

4-8tation 
8 
mounting. 
Subs 
gery, 
on 
Complete 
other 

MAINS 
No 
for 
On 
por 

4 -STATION INTERCOM 
-..........,-"QUALITY" -`/ -- 'c 

sr 
£19.39 

Solve your communica- 
tlon problems with this 

Transistor Intercom system (1 master and 
Bahl, in robust plastic cabinets for deak or wall 

Call/talk/listen from Master to Subs and 
to Master. Ideally suitable for Business, Bur- 

schools, Hospitals and Office. Operates 
one 9V battery. On/off switch. Volume control 

with 3 connecting wires each 66ft. and 
accessories. P. & P. 85p. 

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

instant two-way, loud and clear communication. 
off switch and volume ronlrc.I. Price £3149 
pair P. .o P 05p, 

SOUTHERN VALVE COMPANY 
P.O. Boa 144, Barnet, Harts. Tel: 01-440 8841 

-LIQUID 

' 

LOW POWER BATTERY CLOCK KIT 
CRYSTAL CONTROLLED 

XTAL 
DISPLAY ,,- 
12 MONTH 
BATTERY LIFE 

Valves 
NEW& BOXED 
Radio SocIetiea, 
:1231 899 
DY86/7 36p 
ÚY802 42p 
Ell9t 189 
ECCSI 35p 
ECC82 33f 
ECC83 34p 
ECC85 409 
ECC88 48p 
ECH42 7Ep 
ECH81 38p 
ECH83 82p 
OCH84 52p 
ECL80 SSp 
EGL82 47p 
ECL83 88p 
ECL86 509 
5980 30p 
EPOS 37p 
EF88 029 
EF89 33p 
E9183 87p 
E9184 37p 
E1190 58p 
EL34 839 
h1.+1 08v 

EL809 22 
EM84 479 
ßY51 47p 
EYR6/7 38p 
F.Z40/I 53D 
1:Z80 35p 
EZBI SOp 
OY501 80p 
(1Z30 45p 
PC86 83v 
Poet 63p 
PC97 40p 
PC900 49p 
í'C('84 40p 

-90 day guarantee. 
VALVES (Intl. tax)-many 

trade etc. welcome. 
PCC85 44p 
PCC88 0 
PCC89 p 
PCC 189 53p 
PCF80 40p 
PC F8.2 50D 
PCF86 58D 
PC1200 959 
PC9801 bop 
P('F802 55p 
PCF805 21.25 
PCF806 50p 
PCF'9o8 214E 
PCH200 779 
PCL8'2 37p 
PCL83 50p 
PCL84 47p 
PCL85 
PCL805 BED 

PCLOS 50p 
PCL200 11.80 
PD500 12.26 
PFL200 739 
PL36 02p 
PL81 Sop 
PL91A 54p 

PL3 48p 
PL84 489 
PL500 
P1,504 J. 76D 

PL501ì 83p 
PL509 11-80 
PLS Lr+ 2280 
PL802 2200 
PY33 52p 
PY81/3 41D 
PY88 41p 
PY500 
1'Y500.1} 
PY800 41p 

ALL 
makes. 

PY801 41D 
1,119895v1,11989 479 
UCC85 
UCH42 7ED 
UCH81 429 
CCLII2 BD 
UCL83 58D 
ÚF41 88p 
ÚF89 42p 
I'L41 729 
ÚL84 44p 
ÚY85 35p 
U25 72p 
U2í1 6159 
U191 70p 
0/30L'2 70p 
013W7 889 
6923 709 
6928 lop 
6V6 479 
61.0 (near 909 
equIc KT66) 
20L1 80p 
20P4 851) 
30C1 Opp 
30016 78p 

30C18 £38p 

30C17 
12255 

3095 755 
30FL1 
30FL2f 978 

301.1 409 
301.15 78p 
30L17 789 
30P12 70p 
30P19 709 
3OPL1 21.80 
3OPL13 75p 
30PL14 859 
30PL15 86D 
30P4MB 90p 

' 

USES 2 
PENLIGHT CELLS 1059' 
HOUOU RS -MINUTES 
SECONDS 
CALENDAR ®61 O PRONTO 
FEATURE 
SIZE L.10CM 
H.6.5CM D. SCM 

MODEL 301 £29 95 Inc. VAT & P. & P. 

FLUORESCENT DISPLAY 
ALARM CLOCK KIT 

- LARGE BRIGHT 
GREEN DISPLAY - - 

ALARM AND 
SNOOZE -- IO-SJO A.M./P.M. - 
INDICATION 
AUTOMATIC - `_jj 
BRIGHTNESS 
CONTROL 

MODEL 304 £15 95 Inc. VAT & P. & P. NEW / AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER MODEL 311 

ALSO AVAILABLE LED VERSION IN TEAK CASE 
£14 95 Inc. VAT & P. & P. 

1 , 
e% LY 

% 12.95 
1":(T £1.04 

Latest traueiet oc:..d 'ldephouc ,lmplider 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 listenks a etitne. Increase Terence" 
in office, shop, sten at Perfect for ease ''conference" 
calls: leaves the users hand. free to make notes, 
consult fllee. No long waiting, eaves time with 
long-distance calls. On/Off switch, volume. Direct 
tape recording model at 218.P5 + VAT 81.12 
P. & P. 70p, 10 -day price refund guarantee. 

MEET LONDON DIRECT SUPPLIES PWIE 
189 KENSINGTON HIM! STREET, LONDON, WB 

INTRODUCTORY OFFER-MK 50253 12.24E 
ALARM CLOCK CHIP -53 95 Inc. VAT & P. & P 

THE BRAND NEW-MK 50341/2 12-24H RADIC 
CLOCK CHIP £8 75 Inc. VAT & P. & P. 

FREE CLUB MEMBERSHIP AND £2 VOUCHER WITI- 
FIRST KIT ORDER. 
CHEQUES AND POSTAL ORDERS PAYABLE TO: 

We offer returnag: post service. Post free 6p, 
Postage: let valve lc awl's valves ver 

Max. 55p. Most types available, send sae for lists. F-'PONTD 
ELECTRfIIC SYSTEMS LS 

Discount Prices. All prices subject to alteration 
without notice due to market fluctuations etc. 
Trade: Representative calls certain areas. 
Telephone enquiries welcomer', sae with en - 
quirles PLEASE!. C.W.O. ONLY. No C.O.D. 
Export enquiries welcomed. VAT Invoices on 
request. Mall order only. (LARGE valves 2p extra). 

6/5817 HIGH ROAD SEVEN KINGS 
ESSEX 103 8RA Tale: 01-399 304112 
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RETURN OF POST MAIL-ORDER SERVICE 

R.C.S. 100 watt VALVE MIXER BAKER DISCO SPEAKERS 

CHASSIS AMPLIFIER 
HIGH QUALITY -BRITISH MADE 

Minimum post 30p. Com s List. IOp. 

Practical Wireless, December 1976 

Pour input/. Pour way mixing, muter volume, treble and 
bus control/, Suits all speakers. Thin profeuioual quality 
amplifier churls is suitable for all groupe, disco, P.A., where 
high quality power in required. 5 speaker outputs. A/C main. 
op.rated. Slave output. Produced by demand for a quality 
valve amplifier. Send for details 
Suitable carrying cabinet £14. Price £85 carr. £2 50 

ANOTHER R.S.C. BARGAIN ! 

ELAC 9 + Sin. HI -F1 SPEAKER TYPE 59RM 

Thin famous unit now available, 10 watts, 8 ohm. 

Price £3.25 Post 40p 

10in round E4 -9S. 

8" ELAC 

HI-FI SPEAKER 
Dual cone pluticised roll sur- 
round. Large ceramic magnet. 
50-18,000 cps. Bus resonance 
56 cps. 8 ohm impedance. 
10 watt.. £3.95 Post40p 

TEAK VENEER HI-FI SPEAKER CABINETS 

MODEL "A". 20 x 13 x 12in. 
Por 18 in. dia. Pt 13.50 POet 
101n. speaker. 95p 
Dlnstrated 

MODEL "B". 
Por 13 x Sin. or £7 . 50 Poet 
8 in. speaker 7bp 

MODEL "C". 80 x 20 x 12in. 
Reflex cabinet will accept 1-12in. 
bass unit, 1 -Sin, mid range. 1-3in. 
tweeter. Teak finish. Grooved 
front £21 50 Ca e 
LOUDSPEAKER CABINET 
WADDING 18in. wide, 20p It. 

GOODMANS CONE TWEETER 
Olio. diem. 18,000 C.P.B. 25 WATTS 8fl £3.25 
8 inch woofer 15 watts 1675. 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlights and sound 
effects to recordings. Will mix 
Microphone, records, tape and 
tuner with separate controls into 
single output. 9 volt £5.20 battery operated. 
STEREO VERSION OF ABOVE 1685. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.95 Push -Pull Ready built with volume, treble and 
bau control.. 18 volt battery operated. Maine Supply £2 96. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
suitable for cassettes, and all sizes of 
tape reels. A.C. mains 200/240V. 
Leaflet B.A.E. £3.95 ¡o; 'illClllll 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying application» in the home, garage, greenhouse. 
factory levelled. In manufacturing quantities:. Appro.. 
size 101 x 8) x *in. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely legible 
providing sate Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmer., Convector Heaters. etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti-trost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
flee in greenhcuee for seed raising and plant protection. 
Invaluable aid for bird houses, incubator., etc., etc. Can 
be used to series for lower heat. Or in parallel tor higher 
beat application». 

ONLY 40p EACH (FOUR FOR El .SO) 

ALL POST PAID -Discounts for quantity. 

BAKER MAJOR I l" £ 10.35 
Poet bop 

ísa. 30-14,500 c/n, 12íu. double 
cone, woofer aud'tweeter cone 

Ç -, together with a BAKER 
ceramic magnet assembly 
having flux denelty of 
14,000 gauss and a total flux 
of 146,000 Maxwells. Bass 
resonance 40 cis rated 26 
watts. NOTE: 3 or 8 or 
16 ohms must be stated. 

Module kit, 30-17,000 cls 
with tweeter, crouover, baffle 
sad instruction.. £13 

state 3 or 8 or 15 ohms. Post Sop 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up to 
long periods of electronic power. 
A. used by leading groups. 
Useful response 30-13,000 cl.. 
Bass .resonance 55 cps. 

GROUP "25r' 
I2in 30 weft 
3, 8 or 15 ohms. 

GROUP "35" 
12in 40 watt 
3, 8 or 15 ohm.. 

Post 50p 

GROUP "50/12" £14.50 
12in 50 watt 

ro 
1e 

model.8 ohmsor 15 
ohm 

s. Pon 80D 
With aluminium presence dome. 

GROUP "50/15" £ 19.50 15in 75 watt L 7 ).3 
8 or 15 ohms. 

post 90i' 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER/AMPLIFIER 
Profeasional amplifier using advanced circuit design. Ideal 
for disco, groups, P.A. or musical instruments. 4 inputs 
4 way mixing. Muter treble, bau and volume controls. 3 

speaker output sockets to suit various combinations of 
speaker.. 4 to 16 ohm. Slave output. A/C mains. Guaranteed. 
Detain B.A.E. 
Latest 50 watt Model £49 L lVe Garr 

11 00 

baker-. ._.... _._. 

G C O O 

100 WATT DISCO AMPLIFIER CHASSIS 
MADE BY JENNINGS MUSICAL INSTRUMENTS £52 
4 speaker outputs. vol., treble, bass controls 
CAN BE USED AS 100WATT SLAVE Can. E1 

B.S.R. SINGLE PLAYER DECK 
3 speed. Plays all size recorda. Stereo Cartridge. EIS -50 Cueing Device. Post 75p 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 
Sise 18110 x 181in x 81in. Weight 
231b. This cabinet feature. a wide 
meth Silver Grill covering a separate 
compartment for mounting Tweeters 
or Mid -Range Horn. The fully sealed 
bass compartment is cut out for 
641st Woofer. 1750. Carr. 85p. Rosewood Version £8 50. 
Carr. 85p. Halle could be eut for larger speaker. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 800 to 1,000 watt each. A. featured in 
Practical Wireless. Price E 12.50 Cabinet extra M. 

8 inch PHILIPS LOUDSPEAKER 
4 ehm. 4 watt. ceramic magnet £ 1.95 
General purpose replacement unit. 

MAINS TRANSFORMERS 6 
6 VOLT 1 AMP. 8100 8 AMP. 8140 

18 VOLT 800 MA. 8100 760 MA. 5180 
80 VOLT SAMP. AND 84 VOLT 2AMP C.T. 63.46 

20 VOLT i AMP. 2176 1 AMP. 12.00 8 AMP. 8820 
20.0-20 VOLT lAMP. 12 80 VOLT 11 AMP. 11.76 

40 VOLT 2 AMP. 1196. 0-20-40-80 VOLT 1 AMP. 1350 

E.M I. TAPE MOTOR 
4 pole, 240 v. Sire 3i x 2fin. 
1200 rpm. Spindle Ain. dia- 
meter. 75v version 11. 

E.M.I. GRAM MOTOR 
240V a.c. 2,400 rpm 
2 -pole. Size 2i x Oils. 
Coleco gram motor 120v. 76p. 

£1.85 
Post 4ßp 

£I.25 
Post UP 

2 x 12" CABINETS 
for Disco or PA all fitted with carrying handles and corneal. 
Black finish. Other cabinets ln stock. SAE Per leaflet 

50 
WATT 
R.M.S. 

£43 
Carr. 13 

70 
WATT 
R.M.S. 

£46 
Cur. £3 

100 
WATT 
R.M.S. 

E59 
Carr. £4 

Ix I5"+1x12" 100 WATT CABINET 
Size 36" x 24" x 15" £65.00. Carr. £5 
Ideal for Disco, Ogran or PA work. 
High quality. Full range. 

SUPERB HI-FI 
I2in 25 watts 
A high quality loudspeaker, 
its remarkable low cone 
resonance ensures clear 
reproduction of the deepen 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 26cI. 
FlouDensity 16,600 gauu 
Useful response 20-17,000cps 
8 or 15 ohms models. 

£16.30 Post 
809 

AUDITORIUM 
I2in. 35 watts 
A lull range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
systems, electric organs. 
Ideal tor Hi-Fi and 
Discotheque.. 
Bau Resonance 36cps 
Flux Density 15,000 gaoal 
Useful response 25-16,000cps 
8 or 16 ohms modela. 

£15.50 B9pt 

AUDITORIUM 
15in. 45 watts 

A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 ope. Ideal for Public 
Addreu, Discotheques, Elec- 
tronic instrument, and the 
home HI -Fi. 
Bau Resonance 35cpe 
Flux Density 10.000 gauss 
Useful response 20-14,000cps 
B or 15 ohms models. 

£ 1950 re 
Loudspeaker Cabinet Wadding 18in wide. 209 per ft, 

Hi -Pi Enclosure Manual containing plane. dside». 
crossover data and cubic tables, 689 

RADIO COMPONENT SPECIALISTS0...337 WHIT 
EHORSESat. 

9-5(ReOAfDor 
,ICROunch sDON 

9-4 WCash 

price includes VAT Accs.. & Barclay cards welcome. Rail Bathurst. T.I. 01404 1665 
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CRESCENT RADIO LTD. 
164-166 IJIGH ROAD, LONDON N22 6EJ 

(also) 13 SOUTH MALL, EDMONTON, N.9 
MAIL' ORDER DEPT. 

I ST. MICHAELS TERRACE, WOOD GREEN, 
LONDON N22 4SJ Phone 888 4474 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require a 
38mm hole for mounting. 
MES =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Scale 
ME8 =0 to 500 micro amp Full Scale 
ME9 =0 to 1 m/a Full Scale 
ME10=0 to 5 m/a Full Scale _ 

to m/a Full Scale ME11=010 
ME12=0 to le m/a Full Scale 
MR13=0 to 100 m/a Full Scale 
ME14=0 to 500 in/a Full Scale 
ME15=0 to 1 mop Full Scale 
ME16=O to SO volts 
ME17=0 to 300 volts 

A.C. Full Scale 
MEIN -"8" Meter OUR PRICE 13.50 
ME19="VU"Meter +8% 

MULTI -METER MM12 
50,000 o.D.v. 

If you need 
a good in- 
otrument for 
your work/ 
hobby and 
you're not 
prepared to 
settle for o 
small scale 
and poor 

1áZ ranges, then 
k read the 

, rte- epeelflca- 
done for the 
MM12, and 
Bend for one! 

AC volts: 0 to 1.5. to 0/500 
"0100" 100 WATT AMPLIFIER 
All built and tested, mounted on a plain aluminium 
chassis which meaauree 18" x 91" x 4" and which you 
can mount into a cabinet of your choice. Four con- 
trolled Inputs, master volume, treble, middle and baea 
control,. S/c protected output. 100 watts clean into 
Bohm L/8. Ideal for disco, music groups, PA. and 
clubs. A bargain at 242 + El carr. I- 8% VAT. 

in 10 ranges. DC volts: 0 to 
0.5, to 0/500 in 12 rangea. 
DC current: 0 to 25 µA, to 
0/10 amps 10 ranges. 
Resistance: 0 to 100 ohms, 
to 0/16 meg ohms in 4 
ranges. Declbele: -20 to 
+62 db to 10 ranges. Size: 

AIRCRAFT BAND CONVERTER 
A most unit instant 

61 x 41 21inch. 
Price 11260 + B°/, VAT. 

popular providing 
conversion of any medium wave radio 
to cover the fascinating V.H.F. 
aircraft band. Spec.: 9 volts. 'teed 
with any AM or FM radio without 
requiring to be connected. Tunes: 
110-135 MHz. Size: 100 x 70 x 
40mm. Our price 16.60 + 121% VAT. 

BARGAIN PROJECT BO% 
A plastic box with moulded 
extrusion ratio for PC or 
Chased. panel, with metal 
front plate fitted with four 
meow, (all supplied). 
OUR PRICE 509. +8% 

POWER SUPPLY UNITS 
+8%;, ,, 

?- Fie iÿ 3 
PPI switched 3, 49, 6, 70, 
9 and 12 volts et 500 m/a, 
with on/off switch and 

CABLELESS SOLDERING IRON WAHL. "ISO-TIP" * Completely Portable * Heats in 5 seconds * Solder, up to 160 Joints or more per charge 
* Recharge, automatically in its own stand 
* No AC leakage or Induced current to damage 

delicate components. * Heats to 700 deg. F 
* Fine Tip for delicate and general purpose soldering 
* Only 8" long and weighs Just'6 oze. 
OUR PRICE 18'76+8% (spare bits are available) 

pilot light. Size: 130mm x 
55mm x 75mm. 
ONLY 14.50 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly packs. Our Price 65p+P/P+VAT @ 8% per lb. 

M3 CONDE t'ER 
MICROPHONE 
Cardioid d omni- dire, 
tional 600 ohm and 50K 
ohm impedance. 20-18,000 
Hz. On/oft switch and wind 
shield. Complete with eland 
adaptor. Packed In ',mien- 
tation box. 

3 KILOWATTS PSYCHEDELIC_ 
LIGHT CONTROL UNIT 

Three Channel Ears, 
Middle, Treble, Each 
channel has its own 
sensitivity control. 
Just connect the in- 
put of this unit to .4111Miataan. 
the loudspeaker ter- - 

_. 

minala of an amplifier and connect three 250V up to 
1000W lamps to the output terminals of the unit, and 
you produce a fascinating sound -light display. (All 
guaranteed.) £18'$D plus 75p P. & P.+B % 

Price 11160+121%VAT. BARGAIN TRANSFORMERS 

- r 

e 

' 
' ` 

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% 

3 WAY MULTIPLE AC ADAPTOR 
This compact adaptor enabl e a large range of batteryPROJECTOR 
powered radio., and calculators to be more economic- 
ally operated off the mettle 220-240V A.C.) Instantly 
awltchabie for 6, 7.5 or 9 Volts, current rating is 
250mA. A polarity reversing coupler is incorporated 
into the 2 metre lead which is terminated by a unique 
4 way plug offering connection, by 2'1 and 2.6mm 
sockets, 2.5 and 3.6mm plug. The sealed moulded unit 
le fitted with a 2 pin 5 amp mains plug and measure, 
47 x 36 x 63mm. Nominal weight: 0.22 kg. 
ONLY 1260 + 8%. 

EFFECTS 'Th isi "160" 
No Dino should ' 0o 11 
be without our 

new citecte projector, we 
believe that Odeprojector is the 
°lost versatile machine for 
projecting coloured Images 
to supplement your music. 
Spec :-Volta = 220/240 AC 
5511z. Lamp =A1/167 150 Gi CROSSOVER 

Bargainargain Price Crossover, manufactured by Goodman, 
for the "Havant" Loudspeaker System. 3 way, 8 ohm. 
P1 each + 129% VAT. 

watt,. Standard Lens = 
60 m/m. 
& ,tardy metal conatruc- 
lion and takes a range of 

LOW NOIRE LOW PRICE CASSETTES+8% 
Good quality tape In well made »crew type caeeettes. 
Presented in single plastic cries. 
C60=83p C90=48p 0120=80p 
10% Discount on ten or more casette, of one type 

lenses and accessories. 
Come, complete with 6" 
liquid wheel and ready to 
use. A bargain at 187 -1- 

VAT 8%. 

LOUDSPEAKERS+121% 

21" 8 ohm 60p 

ASO STEREO PRE -AMPLIFIER 
Udng standard phono plug con- 
nections. Input Impedance: 50,000 
ohms. Maximum input: 30 mv. 

21" 40 ohm 60p 

29" 80 ohm 60p 

5" 8 ohm ceramic 1186 

Maximum output: 1 -Sv (at 1% dis - 
tortion). Gain: l0mv Input, 0.1v 
output. Frequency response: 30- 
20,000 Hz. S/N ratio: over 80 dB. 
Power supply: 240v AC. Dimen- 
stone: 101 x 63 x 40mm. 
Our Price 1660 + 121% VAT. 

U.E. CARRIAGE 50p UNLESS OTHERWISE STATED 
VAT-All prices are excluding VAT. Please add to each Item the VAT rate indicated. 

VALVE 
BARGAINS 
Any 5-54p, 1041 .00, 50-d4-50. 
Your choice from the list 
below. 
ECC82, EF80, EFI83, EF184, 
EH90, PCF80, PCF802, PCL82, 
PCL84, PCL85, PCL86, PCL805, 
PL504, PY81/800, PY88, 30PL- 
14, 6F28. 

Colour Valves-PL508, PL509, 
PL519, PY500/A. All tested. 
30p each. 

Aerial Splitters -2 way, 75 
OHMS, Inside Type, CI 50 

AERIAL 
BOOSTERS 
Aerial boosters can produce 
remarkable improvements 
on the picture and sound, 
in fringe or difficult 
B I I For TH stereo and stand- 

ard VHF/FM radio. 
B 12-For the older VHF 

television-Please state chan- 
nel numbers. 

B45-For Mono or colour this 
covers the complete UHF 
Television band. 

All boosters are complete with 
battery with Co -ax plugs & 
sockets. Next to the set fitting. 

L3.60 

Press Button UHF Tuners -4 Button Transistor-British 
made-L2 S0 each. 

50p BARGAIN PACKS 
All Packs Un -used Parts-PKI-40-C280 (Mullard) Axial Lead 
Capacitor mixed values from 01µF to 47µF (250V/W). PK2-30- 
C281 (Mullard) Radial Lead Capacitors mixed values from 015µF to 
I 5µF (250V/W). PK3-6 Co -ax. plugs. PK4-6 Co -ax connectors. 
PK5-8-5m/m formers with slugs, PK6-25-AC 128 Transistors. PK7-3 
BF200 (VHF) Transistors. PK8-2 BFI82 (UHF) Transistors. PK9 
Any 6 Transistors BCI08, BCI13, BCI35, BCI53, BCI71, BC172, 
BF194, BF195, BF196, BF197. PKIO 8-1 amp 400 volts rectifiers. 
PKII 4-5 pin din plugs (180°). PKI2-5 PP3 Battery Connectors. 

All prices include VAT. P&P 20p per order. Please send uncrossed 
P.O. or Cheques for returning if we are out of stock of Bargain 
Packs or older types of new valves. 

ELECTRONIC MAILORDER LTD. 
62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. TEL. RAMS. (070 682) 3036 

QUALITY' STEREO SOUND_ 

A1 PRICE OFFER! 
SOLENT AUDIO SYSTEM 

£ 5.00 
down 

Solent Mark II Stereo Tuner Amplifier chassis with AM/FM 
radio covering long medium short and Stereo FM wavebands. 
Separate Bass and Treble controls. 30 watts total power 
output (frequency response 25-20,000 Hz) AFC Switching 
Tape record and playback facilities. Dimensions 184"x 9"x3}". 
The very latest BSR automatic record deck with cue and 
pause control. Two matching elliptical speaker units. 
Order early limited stocks available cash price £69 95. 
Credit Sale £5.00 deposit 9 monthly payments of £8 30 
(Total Credit price £7970). P. & P. £4.00. Send £9 00 
today. 

Tuner/Amplifier only available for cash at 
£49'00 + p. & p. £3.09. 

Full 12 mohths Guarantee. 
CALLERS WELCOME. 

Access and Barclaycard Orders Accepted by Telephone 

FREE! Stereo headphones supplied with every complete order ® radio PW/12/76 100 CHASE SIDE SOUTHGATE 
LONDON N14 SPL Telephones: 01-882-1644 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH 

MAINS 
ISOLATING 
Pri. 1201240V 
Sec. 1201240 
Centre tap with screen 
Ref. VA 

(Watts) L 
07' 20 4 57 
49 60 6 68 
50 100 7.65 
51 200 11 95 
52 250 14 47 
53 350 17.14 
54 500 19.73 
55 750 27.25 
56 1000 3797 
57 1500 43.33 
58 2000 48.34 
59 30006 7 36 
115V 240V Sec. 

only. 

30 VOLT RANGE 
Prim. 200.240V 
Sec. 0-12-15-20-24-30V 
Ref. Amps L 
112 0.5 3. 15 
79 1.0 4 00 

3 20 555 
20 3.0 6.87 
21 40 793 
51 5.0 9'55 

117 6'0 10.69 
88 8.0 14 15 
89 10.0 14 51 

60 VOLT RANGE 
Prim. 200-240V 
Sec. 024-30-40-48-60V 
Ref Amps L 
24 0-5 3.94 
26 I.0 5.43 
27 2.0 7 65 
25 3.0 11 00 
23 4.0 13.07 
40 5-0 14.20 
20 6.0 1664 
21 8.0 19,56 
22 10.0 24.09 
89 12 0 25.16 

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

12v 24v E 

III 05 0.25 1.30 
213 I0 0.5 3.01 

71 2 I 3-69 
68- 3 5 10 
18 4 2 4.56 
85 5 5.61 
70 6 3 6'36 

108 8 4 7'34 
72 10 5 786 

116 12 6 839 
17 16 8 1048 

115 20 10 15.42 
187 30 15 19 50 
226 60 30 21 94 

HIGH VOLTAGE 
Mains Isolating 
Prim. 200/220 or 400/440 
Sec. 100/120 or 200/240 

P&P 
VA Ref. L 

60 243 6 62 
350 247 15.23 

NO HIDDEN EXTRAS -Prices include VAT and P & P. EXCEPI 

1 WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE -ORS. 
Electposil, Audio accessories, semiconductors, Multi -Meters 

C1000 MINI -MULTIMETER CALLERS WELCOME (MON.-FRI.) 
DC -1000V AC -1000V. boon V OR SEND STAMP FOR LISTS. 

50 VOLT RANGE 
Prim. 200-240V DC 
Ser. 0-19-25-33-40-50V DCI-IOOwA. RES-I50k 0 

Ref. 
BARGAIN AT £4.59 COMPONENT PAKS 

No. Amps L ANTEX SOLDERING IRONS 200 Mixed value resistors (count by weight) 
02 0.5 4.07 15W 83'57 18W 83.31 25W 150 Mixed value capacitors (count by weight) 
03 I.0 547 E2.99 SOLDERING IRON KIT 30 Mixed value precision resistors }w 2 

04 2.0 7.17 E4' 48 STAND FOR ABOVE; 15 Assorted pots & pre-sets 
05 3.0 8.77 LI -49 10 Reed switches 
06 4.0 II 16 MAGNETIC TO CERAMIC 3 Micro Switches 
07 6-0 17 29 CARTRIDGE CONVERTOR I 20 Assorted tag strips 
18 8.0 18 67 OPERATING VOLTAGE 20-45V PLEASE STATE PAK REQUIRED 
19 10.0 2204 ONLY [3.17. 90p PER PACK. 

SCREENED MINIATURES HIGH QUALITY MODULES 
E 3 Watt RMS AMPLIFIER L2.78 

2.97 
5 Watt RMS AMPLIFIER E3. 17 

10 Watt RMS AMPLIFIER £3.51 

2.29 
25 Watt RMS AMPLIFIER (4.67 
125W RMS AMPLIFIER LI7-50 

3114 PRE -AMP for 3-5.I0W [7.SO 
451 PRE -AMP for 25W LIS -79 

236 200, 200 0-15, 0 -IS 2 28 POWER SUPPLIES 3 -5 -IOW L1.54 
214 300, 300 0-20, 0-20 3.22 POWER SUPPLIES 25W £3.56 
221 700 (DC) 20-12-0-12-20 3 66 TRANSFORMER 3W E277 
206 IA, IA 0-15-20, 0-15-20 5.37 TRANSFORMER 5 -IOW E3.22 
253 500, 500 0-15-27, 0-15-27 4 77 TRANSFORMER 25W 03.56 

1000 250 3268 204 IA, IA 0-15-27, 0-15-27 600 
BSR MINI -DECK 

2000 252 5480 5112 500 12,15,20,24,30 715, 
4 Speed Single -or Auto - 

AUTO TRANSFORMERS 
Ref Auto Tops 

NEW 
BSR P128R 
hanger (chassis) L761 

(Watts) L TRANS CASES Single and Auto (Chassis) C20. 54 
113 20 0-115-210-240 2 81 Combined wall and GARRARD SP25 IV ( ) 0.136 
64 75 465 floor mounting. Send 

4 ISO 0-I15-200-220-240 6.24 for details. NEW STEREO 30 

66 300 8 62 Complete Stereo Chassis inc.: 

67 500 .. .. 13 10 BRIDGE RECTIFIERS 7+7w RMS, Amp, Pre -amp, 
84 1000 19,70 200V 2A 0.67 Power Supply, Front Panel, 

93 1500 .. .. 23 62 400V 2A 0.72 Knobs (only needs Mains Trans.). 
95 2000 .. 31.56 200V 4A 0.89 Stereo 30 21799. Maws Trans 
73 3000 45 76 500V IOA 2.70 £3-S6. Teak veneered cab. [4.54. 

Ref mA Volts 
239 200 3-0-3 
212 IA, IA 0-6, 0-6 

13 100 9-0-9 
235 330, 330 0-9, 0-9 
207 500, 500 0-8-9, 0-8-9 
208 IA, IA 0-8-9, 0-8-9 

CASED AUTO TRANSFORMERS I TEST METERS 
240V mains lead input & USA 2 pin AVO 8 MK5 £67.33 
outlets. ' AVO 72 [26.86 

20VA E 4 95 Ref 13W AVO MM5 £23.48 
I50VA L 8.94 Ref 4W AVO TT 169 ¿27.34 
500VA £15 11 Ref 67W 1 U4315 217.93 

1000VA £22 84 Ref 84W i (USSR) inc. Steel carry case 
2000VA E35 66 Ref 95W 

Ì 

POWER UNIT 
Electronic Construction Kit CCI2-05 Output Switched 
10 -Project (including electronic organ)I 3-4.5-6-7.5-9- 12V 
ideal gilt at LB -63. at 500mA. LS 18. 

AUDIO KIT 25W 
2 -25W Amplifiers 
I t Pre -Amp 
1.1 -Power supply 
I '-Transformer 
I i -Front Panel 
I I -Kit of parts to include on - 
off switch, neon ind. Stereo 
headphone socket. Pius In- 
structions book £32.18. 

TEAK AUDIO KIT 25W 
Teak veneered cabinet 
161", 115" x 39", aluminium 
chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. [11.21 

CARTRIDGES 
Magnetic Sonotone 100 £5.31 
Ceramic E.E.I.CS 2000 £2.72 
ACOS GP93-I L2 II 
TCC AT -S5 [4.42 

STEREO FM TUNER fitted with Phase -lock Loop 
4 Pre -selected stations supply 20-35V. 90mA Max. 222 72 

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

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

T.T.L. 74 I.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS 
7400 12p 7413 30p 7432 25p 7454 15p 7490 3SP 74121 2Sp 74139 100p 74150 711p 

709 
74174 
7475 

1Np 
7SD 

74189 350p 
1809 

7401 12p 7414 Np 7437 25P 7480 15p 7491 7Sp 74122 409 74141 NP 74157 
74180 Np 74176 100p 

74190 

7402 12p 7416 30p 7438 25P 7470 30p 7492 45p 74123 Np 74142 270p 
271p 74181 NP 74177 1809 

74191 140p 

7403 12p 7417 30p 7440 15p 7472 25p 7493 409 74125 50p 74143 
270p 74102 Np 74178 140p 74192 1201, 

7404 12p 7420 15p 7441 Np 7473 30p 7495 top 74128 50p 
130p 

74144 
74145 75p 74193 N 74179 140p74193 125p 

7405 7422 20p 7442 7474 
30p 

7496 70p 
311 74147 230p 74164 10 25p 74180 100p 74194 í00p 

7407 
7407 

35p 
35p 
3513 

7423 
7425 

2Sp 
25P 

7445 
7418 

SOp 
Np 
25P 

7475 

7476 309 
74100 
74104 

9Sp 
Np 

741p 

74132 
100p 

1N50 74148 180P 71185 1259 74181 200p 74195 75p 

7108 15D 7426 25P 7447 75p 7183 tSP 74105 40p 74135 1801, 74150 1291, 
tSP 

74180 1259 74182 75p 74180 1009 

7409 
7410 

159 
7427 2SP 

7448 
7150 

TOP 
159 7485 1809 

74107 
74108 

309 
ND 71138 

74137 

gOp 

1809 

74151 
74153 
74154 

Np 
1209 

74187 

74170 
3259 
28019 

74184 
74185 

1509 
1509 

74197 
74198 

1801, 
1{Sp 

7411 
7412 

20p 
209 
209 

7428 
7430 

40p 
15p 

7451 
7453 

15D 
159 

7186 

7489 
NP 

2801, 

74118 
71120 Cr.110 74138 125p 74155 709 74173 1511: 74188 350p 74199 115p 

SPECIAL OFFER ALL 22 I.C.'s FOR P.W. DIGITAL FREQUENCY COUNTER 
FOR £7.50 

POPULAR BRANDED TRANSISTORS 

BC147 - BC148 - BC149 - BC157 - BC158 - BC159 - BF194 - BF195 - BF196 - BF197 

7p each. 100 for £6.00. Type numbers may be mixed for quantity discount. 

Bulk Purchase I.T.T. IN4148 10 for 30p, 100 for £1 -50 

1 Amp Diodes 1N4001, IN4002, IN4003 4p each, 30 for £1.00 
1N4004, IN4006, IN4006 6p each, 30 for £1 -50 

Zener Diodes BZY88, 400MW 3V to 33V 7p each, 100 for £6.00 

TRANSISTORS, etc. 
AC128 12p MTCHN PR 
AC178 12p 809 
AD149 4Sp AF714 111p 

AD181 35p AF115 lip 
AD182 3Sp AF118 18p 

I AF117 
BC107 
BC108 
BC109 
BC147 

BC148 
BC149 

lip I BC157 

OP j BC159 
Op I BC1B9 
713 BC182 

7p BC182L 12p 
7P I BC183 10p 
lp 

Í 

BC183L 11p 
7p BC184 11p 

12p BC184L 12p 
11p 13C212 12p 

BC212L 
BC547 
BC548 
BC549 
BCY70 
BCY71 

12p 
12p 
12p 
12p 
14p 
16p 

BCY72 
00124 
BD131 
BD132 
BD135 
BD137 

1tP 
70p 
35p 
35p 
S0p 
40p 

NEW LOW PRICE 
741 OP Amps 

ANY QUANTITY 20p each 
555 TIMERS 

ANY QUANTITY 35p each 

BFt80 
BF182 
8E183 
BF200 
6E244 
BFX84 

30p 
30p 
30p 
309 
ISP 
25p 

BFX85 
BFX87 
BRY39 
BRY58 
BSX20 
2N3055 

25p 
2Sp 
35p 
35p 
18p 
50p 

2N3702 
2N3704 
1N914 
BY100 
BY126 
BY127 

12p 
12p 

3p 
15p 
10p 
/2p 

PLEASE NOTE THAT ALL PRICES INCLUDE POSTAGE AND V.A.T. AT 8 OR 12}% AS APPROPRIATE 

MAIL ORDER ONLY 
XEROZA RADIO 

1, EAST STREET, BISHOPS TAWTON, BARNSTAPLE, DEVON 
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GREENWELD 
443 Millbrook Road Southampton 

SOS OHX Tel:(0703) 772501 
All mail order and callers (OPEN 9-6 MON. -SAT.) to this address please -callers only to 21 Deptford Broadway, SE8 (Tel. 01-692 2009), and 38 Lower 

Addiscombe Road, Croydon (Tel. 01-688 2950). 
TRANSMITTER/RECEIVERS MULTIMETER MODEL LT22 

Redifon G410 Tx/Rx 2.16MHz, 4 Xtal 
channels (no xtals) or ext. VFO. 
USB/LSB/CW/AM. Brand new chas- 
sis containing PA & Driver sections 
(no valves-needs Z759 & 2 6146, 
£10 extra). Complete front end, but 
3 PC boards missing. Supplied with 
separate PSU, 12 or 24V input (state 
which). Tx 0/P 100W. £4000. Tx/Rx 
only, £32; PSU only, £16. Circuit 
diagrams supplied. 
Redifon G450 Low Power Transmitter 
(Exciter). SSB/AM/CW 100mW out- 
put. Fully tunable 1 .5-30MHz (Needs 
ext VFO). 10 switched channels xtal 
controlled (no xtals). All transistor 
construction. Standard mains supply 
voltage 240V 50Hz. Brand new units. 
Needs SSE' filter. £4000. 

BUMPER BARGAIN PARCEL 
25 kilos-yes }cwt. Clearing several 
stores to mane room for more goodies, 
mountains of miscellaneous items 
too time consuming to list, so we're 
disposing of it in this manner. You'll 
get a great variety of components and 
made-up units, contents too varied to 
describe, but excellent value at only 
£8.00. 

71b BARGAIN PARCEL 
Hundreds of new components-pots, 
switches, resistors, capacitors, PC 
Boards with semiconductors, loads 
of odds and ends. Amazing value at 
only £2.90. 

CHASSIS OFFER 
Limited quantity of these chassis 
containing the following:- 44r. 2N 
1613, 8x ZT84, 44 muff iturn trimpots, 
2x18 way rotary switches, stacks of 
resistors, capacitors (inc tant) etc 
etc. Only £3.50. 

FIBREGLASS PCB 
Large quantity of offcuts, all usable 
pieces. 200 sq Ins, single sided, 
double sided or mixed £1.40. 

TRANSFORMERS 
All have mains primaries: 6-0-6V 
t00mA 9Sp; 9-0-9V 100mA £t-00; 
t2 -0-12V t00mA £1.05; 6.3V lIA 
£1.95; 6-0-6V 11A £2.30; 9-0-9V 1A 
£2.55; 12-0-12V 1A £2 85; 12V 5A 
£3.65; 12V 8A £4 35; 30-0-30V 1A 
£3.80; Multitapped types: 0-12-15-20- 

- 24-30V 1A £3 20, 2A £4.50. Bell 
transformer in white case 0-8-12V IA 
£1.80. 

VEROBOARD 
100 so Ins good size offcuts, all 0 1, 
all .15 or mixed. £1'30.17 e 3d" x 0.1 
£2. Pins I or -15 single or double 
sided 40p/100. 

NEW 44 page CATA- 
LOGUE FREE with orders 
over £2. (Send 10p if 
under, or 20p stamps for 
just catalogue). 

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5%. 10 
of each value 22pF to 1000pF, total 
210 caps. £2.70. 
CR25 carbon film 1/3rd watt resistors, 
5%, 10 of each value 10 ohms to IM 
Total 610 resistors £6.00. Electro- 
lytics, wire ended 25V working 10 each 
of: 1, 2.2, 4-7, 10, 22, 47 and 100mfd. 
70 capacitors for £3.20. 400mW 
zeners 5% 10 each 3V to 30V, 260 
In all. Only £1400. 
I watt Metal Film resistors, 5% 
10 off each value 27R to 10M, E12 
series. Total 680 resistors £1000. 
Polystyrene capacitors, 160V 21%, 
10 off each value from 10pF to 10,000pF. 
Total 370 capacitors £1250. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £1.75; 71bs £3.65; 56íb £16. 
Pack with about 500 components inc. 
at least 50 transistors £1.00; Pack 
with 12 High quality panels, inc. IC's, 
power transistors, multiturn trimpots 
hundreds of small signal transistors, 
resistors, zeners, capacitors, etc. 
Only £2.75. 
7400 IC pack -20 74 series IC's on 
panels £1.20. 

IDEAL 
CHRISTMAS 

GIFT!! 

Probably one of the lowest priced 
meters featuring a mirror scale, 
overload protection and 20000 ohms 
per volt sensitivity. A modern styled 
meter with unusually clear scale 
markings. Ranges: DC Volts 0-0.5- 
2-5-10-50-250-1000 AC Volts 0-10-50- 
250-1000 DC Current 0-50µA-25mA- 
250mA Resistance 0 -501 -500k -5M 
(Mid Scale 300 -3k -30k) db's 4 ranges 
-20db to +42dB. Size 130 x 90 x 
42mm. £1220. 

VEROBOXES & CASES 
Case type 1410, 205 0140 x 40mm£2- 00 

1411, 2050140 x 75mm£3 25 
1412, 205 x 140 x 110mm 

£420 
Plastic Boxes-Professional quality, 
two tone grey polystyrene boxes with 
threaded Inserts for mounting PC 
boards. 
Type 2518, 120 x 65 x 40mm £1.85: 
2520, 150 x 80 x 50mm £2.20; 2522, 
180 x 110 x 60mm £2 85; Sloping front 
type: 220 0174 x 100/52mm £5.20. 

COMPONENT PACKS 
400 asstd. carbon resistors £1.35 
100 Wirewounds 2-15W £1.90 
200 Miniature resistors, I, 1 and 1W, 
mostly carbon film £1.20 
200 poly, mica, ceramic caps £1.10 
100 Polyester, .01-2.21.0F £1' 00 
200 miniature electrolytics, but many 
unmarked so only £1.00 

SV 12A REGULATED POWER 
SUPPLY 

Brand new boxed fully stabilized 
PSU, complete with Instruction 
manual. Load regulation 0-15%. 
Thermal & Electronic overload 
protection. Only £2400. 
PC ETCHING KIT Mk II 
Contains lib Ferric Chloride, 100 
sq Ins copper clad board, DALO 
Quick Dri Etch resist pen, abrasive 
cleaner, 2 miniature drill bits, etching 
dish and Instructions. £3.65 

FERRIC CHLORIDE 
Anhydrous technical quality In 11b 
double sealed packs. lib £1.00; 3Ibs 
£2.16; 101bs £5.60; 1001bs £3900. 

RELAYS 
Miniature Plug-in types: 1250 ohm 
4c/o 40p; 700 ohm do/o 50p. PO 3000 
type 650 ohm with 6 heavy duty c/o 
contacts (Ex -equip) 759; 10 for £400- 
6 1" easily removable reeds In 3580 
ohm coil 50p; Plug In relay, 87G Base 
17mm dia x 42mm long 10k coil Ic/o 
contact 40p. Omron MK3P plug In 
relay. 230V AC coil, 3 sets 10Ac/o 
contacts. £1 20. Same with 12V coil 
£1-20. Bases 30p. 

REED INSERTS 
Min. type, body length t", 10 for 50p; 
100 £3.50; 1000 £2500. 

ODDS AND ENDS 
Edge Connectors, gold plated 0.1" 
40 way single sided 609; 78 way double 
sided £1.50. Heat shrink sleeving, Im 
length 0125" die fop. Spiral binding 
3m 3.2mm 209. 100mfd 10V Tantalum 
Caps, 10 for SOp. 33k or 1 -Elk 1 % resis- 
tors, 20 for 25p. Polythene connector 
blocks, 12 way 2A or 5A 20p; 10+ 
lap; 25+ 16p. Insulation tape-Red, 
Black, Blue, Yellow, Green, White 
or Brown. 5yds x 0 75" 10p per reel, 
10+ 9p; 25+ 8p. 11" Quick blow 
fuses 1, 11, 2, 3, 5, 10 or 15A 30p per 
doz of one value, 10 doz mixed £2-S0- 
2000mfd 10V capacitors vert mntg, 
long leads 14 for £1.00. 20 ohm GPO 
balanced armature telephone Insert 
30p 250V 21A bridge reef Sept 
Ex -computer tape: 101" NAB reels of 
high grade I" magnetic tape. £2, 
10 reels £13. 100 reels £75. Much 
cheaper to callers. 
BC348B transistors -40V, 100mÁ, 
300mW, Hfe 200 o: 2mA. 12 for 9Sp; 
100 for £6.50. 

SEE PRACTICAL ELECTRONICS FOR INDIVIDUAL COMPONENT PRICES 
All prices quoted include VAT and UK/BFPO postage. Most orders despatched 
on day of receipt. SAE with enquiries please. 
Send 10p for Multimeter catalogue-free on request on orders over £3. Official 
Orders accepted from Schools, etc. (Minimum Invoice charge £5). Export/ 

Wholesale enquiries welcome. Surplus components always wanted. 
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ALBEN ENGINEERING CO. LTD.. 
DEPT PW THE CRESCENT, WORSTHORNE, 
BURNLEY. LANCS. Tel -Burnley 20940 

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

'BRITISH NATIONAL RADIO & ELECTRONICS 
SCHOOL, WD126 
P.O. Box 156, Jersey, Channel Islands. 

' NAME 

' ADDRESS 

1 
I 
I 

1 (Block caps please) I 
mmmmmm I. all 
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15-240 Watts ! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 8s2 

HY50 
25 Watts 
into 8s2 

HY I 20 
60 Watts 
into 8!2 

HY200 
120 Watts 
into 8:2 

HY400 
240 Watts 
into 4s2 

POWER 
SUPPLIES 

The HY5 is a mono hybrid amplifier Ideally suited for all applications. All common input 
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved 

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

and tone circuits merely require connecting to external potentiometers (not Included). The 

HY5 Is compatible with all I.L.P. power amplifiers and power supplies. To ease construc- 
tion and mounting a P.C. connector Is supplied with each pre -amplifier. 

FEATURES: Complete pm -amplifier In single pack-Multi-function equalization-Low noise- 
Low distortion-High overload-Two simply combined for stereo. 

APPLICATIONS: HI-FI-Mixers-Disco-Guitar and Organ-Public address 

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

Auxiliary 3-100mV; input impedance 4.7k0 et 1kHz. 

OUTPUTS. Tape 100mV; Main output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble f 12dB at 10kHz; Bass ± at 100Hz. 

DISTORTION. 0.1% at 1kHz. Signal/Noise Ratio 88dB. 
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE ± 18-50V. 

Price £4.75 + Sip VAT P&P free. 

The HY3O is an exciting New kit from I.L.P. It features a virtually Indestructible I.C. with short 

circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6 

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

technology available. 
FEATURES: Complete Kit-Low Distortion-Short, Open and Thermal Protection-Easy to 

Build. 
APPLICATIONS: Updating audio equipment-Guitar practice amplifier-Test amplifier- 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. Into 80; DISTORTION 0-1% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz-3dB. 
SUPPLY VOLTAGE ± 18V. 

Price £4.75 + SOp VAT P&P free. 

The HY50 leads I.L.P.'s total integration approach to power amplifier design. The amplifier 
features an integral heatsink together with the simplicity of no external components. During the 

past three years the amplifier has been refined to the extent that It must be one of the most 

reliable and robust High Fidelity modules in the World. 
FEATURES: Low Distortion-Integral Heatsink-Only five connections -7 amp output tran- 

sistors-No external components 
APPLICATIONS: Medium Power HI-FI systems-Low power disco-Guitar amplifier 

SPECIFICATIONS: INPUT SENSITIVITY 500mV 
OUTPUT POWER 25W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 25W 

at 1kHz 

SIGNAL/NO 
ISRATIO 

t25V5dB d Z FREE ENCY Cm 
RESPONSE 10Hz-45kHz-3dB. 

SPrice 
£6.20+77p VAT P&P free. 

The HY120 Is the baby of I.L.P.'s new high power range. Designed to meet the most exacting 

requirements Including load line and thermal protection this amplifier sets a new standard In 

modular design. 
FEATURES: Very low distortion-Integral heatsink-Load line protection-Thermal protection 
-Five connections-No external components 
APPLICATIONS: Hi-FI-High quality disco-Public address-Monitor amplifier-Guitar and 

organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 80W RUS into 80 LOAD IMPEDANCE 4 -Ito DISTORTION 0.04°%at POW 

at 1kHz 
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
±35V 
SIZE 1145085mm 
Price £14.40+£1.10 VAT P&P free. 

The HY200 now Improved to give an output of 120 Watts has been designed to stand the most 

rugged conditions such as disco or group while still retaining true HI-FI performance. 

FEATURES: Thermal shutdown-Very low distortion-Load line protection-Integral heatsink 
-No external components 
APPLICATIONS: HI-FI-Disco-Monitor-Power slave-Industrial-Public Address 

SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS Info 80 LOAD IMPEDANCE 4-180 DISTORTION 005% at 
100W at 1kHz. 
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 100 85mm 
Price £21.20+£1.10 VAT P&P free. 

The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W Into 401 It has been designed 

for high power disco address applications. If the amplifier Is to be used at continuous high 

of 
powe levels a cooling r 

to lead thefan 
is 

market as a truended. 
The amplifier includes all the 

high power hi -fidelity power moduléuallties 
of the rest 

FEATURES: Thermal shutdown-Very low distortion-Load line protection-No external 

components. 
APPLICATIONS: Public address-Disco-Power slave-Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS Into 40 LOAD IMPEDANCE 4-160 DISTORTION 0.1°%, at 

240W et lkHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 

±45V 
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm 

Price £29.25+E2.34 VAT P&P free. 

PSU36 suitable for two HY30's £475 plus 50P VAT. P/P free. 
PSU50 suitable for two HY50's £0.20 plus 77p VAT. P/P free 
PSU70 suitable for two HY120's £12.90 plus £1.00 VAT. P/P free. 
PSU90 suitable for one HY200 £11.50 plus £092 VAT. PIP free. 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

Qh 

Available 
June '76 

I.L.P. Electronics Ltd. 
Crossland House 
Nackington, Canterbury 
Kent CT4 7AD 
Tel. (0227) 63218 

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

Please debit my Access account D Barclaycard account 

Account number 
Name and Address 

Signature 
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SAXON ENTERTAINMENTS LTD 
A FULL RANGE OF PRINTED CIRCUIT 
MODULES FOR ALL P.A. & DISCO & 
GROUP APPLICATIONS 

SYSTEM 7000 
HAS IT ! 

A COMPLETE SELECTION OF READY 
TO USE PROFESSIONAL QUALITY 
AUDIO & LIGHTING EQUIPMENT 

POWER AMPLIFIER MODULES 30-240 WATTS 

SA308 
30W rms/ 
8 ohms 
£950 

Fully tested & guaranteed. 
Full RMS Sine Wave output. 
Distortion typically 0.2% 
10 Transistors, 4 Diodes. 
Response 30HZ-30KHZ 
Fully short d open circuit proof 
Sensitivity suits most mixers. 
Built -In surge suppression 6 compensation 
Twin D.C. & output fuses. 
Top -grade components throughout. 

60 Watts rms 

SA604 
60W rms/ 
4 ohms 
£1250 

SA608 
60W rms/ 
8 ohms 
£1350 

120 Watts rms 

SA1204 SA1208 
120W rms/ 120W rms/ 
4 ohms 18 ohms 
£14.50 £2100 

240W rms 

S A2404 
240W rms/ 
4 ohms 
£2550 

POWER SUPPLIES FOR THE ABOVE MODULES-READY WIRED & FUSED ON GLASS FIBRE PCB 

PM301 
For 1/2 
SA308 
£9.90 

PM601 /4 
For 1/2 
SA604 
£1250 

PM601/8 PM1201/4 PM1201/8 PM1202/4 PM1202/8 PM2404/1 
For 1/2 For 1 For 1 For 2 For 2 For 1 

SA608 I SA1204 I SA1208 SA1204 SA1208 SA2404 
£1250 £1250 £1250 £1950 £19.50 £1950 

DISCO MIXER MODULES Mono or Stereo 
(with Auto Fade) 

Printed circuit module assembled 6 
tested with all components ready 
mounted. 

Mono £19.50 Stereo £29.50 
Front panel to Suit £3.50 

Mixes two decks, tape and mic. 
Wide -range bass & treble controls on 
mic. & music channels. 
Variable autofade (mic. override) 
Ample headphone power. 
Needs only front panel knobs and 
selector switch. 
Push-pull monitor circuit. 
20HZ-20KHZ-Noise -77dB 
Comprehensive wiring details provided * Perfect for incorporation in your system 

ALL PURPOSE CUSTOM-MIXER MODULES 
(Mono or Stereo) 

Using these modules, mixers may be built to your 
specification up to 20 Channels, mono or stereo, or a 
combination of both. System 7000 custom -mixer 
modules have monitoring facilities tool 

INPUT MODULES 
Accept low/high 2 mics, ceramic 4 
magnetic cartridges, all musical 
instruments & line signals 
Low -noise circuitry-high grade 
components 
Wide -range bass & treble controls 
(23dß) 
20HZ-30KHZ Noise -80dB 
Echo sound/return etc easily fitted 

S ere I Ì4M7Ó0' S £5.50 
Power supply for up to 20 modules-PPM18 £0.50 

MIXING MODULES 
Only one required per mixer track 
whether mono or stereo 
Feeds up to ten power modules 
Complete with }W monitor amplifier 
Accepts up to 20 input modules 
Will match any other make of 
amplifier 

Mono-IM7002M 
Stereo-IM7002S £9.00 

QUADRAFECT 
FOUR CHANNEL 4KW SEQUENCER 
WITH DIMMERS 

A COMPLETE 
LIGHT 
SHOW!! 

£29.50 
PANEL £2 50 

THE ONLY MODULAR 
SOUND TO LIGHT UNIT WITH: 

Four integral dimmers. 
Two + Two sequencer Automatic audio level 

RCA 8A Triacs 
Sequence 0.5-20HZ 
I.C. circuitry 
Needs only front panel. 

Audio trigger l -240W 
Fully suppressed 
Individual fuses 
Complete with speed 
Slider control 

THREE CHANNEL 3KW SOUND,LITE-Low Cost- 
Superb Value 

£16.50 
Panel £2 50 

Long-established Saxon design 
Individual level controls + master 
RCA 8A Triacs 
1W -240W input 
Individual channel fuses 
Needs only front panel' 

An extremely Compact and 
versatile amplifier with 
full protection and a clean, 
attractive appearance. 
Ideal for all groups, 
disco's 8 clubs 

SYSTEM 7000 

MINOTAUR 100-All Purpose Wide Range Amplifier 
100W rms - 1de A fou 
Standard 8 ohm output input, high 
Twin mixed inputs accept power amplifier 
a wide range of signals which will deliver up 
30HZ-30KHZ ±2dB to 150 watts output. An 
23dB bass/treble absolute must where multiple 

mixing & power are required 
Four Individually mixed inputs 

Wide range bass/ireble+master 

Vynide covered case 

£49.50 Fully short proof 
Superb value for money 

SAX -ON 150 HEAVY DUTY AMPLIFIER £59.00 

SYSTEM 7000 

COMPLETE DISCO MIXERS 
(with Auto Fade) 

deb®O<394t3t'180 
pP1 F) .wírs n nt 

The choice of the professional D.J. 

Controls: Mic. volume, bass, treble, A/fade 
depth, tape, L/deck r/deck vols., 
treble, bass, master, headphones 
vol., selector, left/right fader. 

MONO 18V £37 50 MONO MAINS £43 50 

"Ready to plug in & use 
Mono or Stereo 

Automatic mic. override 
Mixes two decks, tape 6 mic 
Facilities es for modular 
version opposite 
Mute positions on headphone 
selector for ease of monitoring 
Two tone stainless steel panel 
Sockets on front & rear panels 
Left/right deck fader 
May be operated from any 
power supply or from mains 

Stereo 18V £5350 
Stereo Mains £5950 

SYSTEM 7000 COMPLETE CUSTOM MIXERS 
(Mono or Stereo) 

0 q Similar to the modules opposite these mixing modules -are complete with front panels, sockets, knobs, 
Q monitor switch etc. Up to 20 channels (mono or 

Q 0 stereo) may be incorporated In one system with any 
number of output tracks. el N9 

Ideal for the economical & quick assembly of a purpose built mixer with Individual channel monitoring, and optional extra facilities-consult our technical dept. to discuss your needs. 
Stainless steel panels 
Built -In monitoring 
Will feed all amplifiers 
Professional apparance 
Accepts all types of signals 
Infinitely adaptable 

Mono input module 
Stereo input module 
Mono mixing module 
Stereo mixing module 
Power supply 

£0 50 
£1200 
£0 50 

£1200 
£9.50 

SYSTEM 7000 LIGHTING CONTROL MK II 

t+wr - 
ALL YOUR ELECTRONIC 
LIGHTING NEEDS IN ONE 
SUPERBLY DESIGNED 
UNIT. £42.50 

HAS YOUR SOUND TO 
LIGHT CONVERTER GOT: 

4000W Handling 
Integral Individual dimmers 
Automatic audio level control 
Two + Two sequence facility 
OURS HASI - PLUS: 
Stainless steel panel 
Heavy duty terminations 

Bondene case 
Matches System 7000 
mixers 

SAXON SOUND-LITE-An old design with improved 
appearance 

Scintillating performance 
Similar to Mk 11 lighting control in appearance 
3KW power handling 
Individual bass, treble, middle & master controls 
1-240W Input 
Fully fused & isolated 

Complete with heavy 
duty terminations 

£24.75 
EXPORTERS TO 17 COUNTRIES - ENQUIRIES WELCOMED - NATIONWIDE DISTRIBUTION BY NORMAN 
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BRANCHES AT CROYDON & WALLINGFORD 

CUSTOMERS INCLUDE BBC, LONDON WEEKEND TV, 

SCOTTISH TELEVISION, NATIONAL TYRES, 
POST OFFICE, GOVT. DEPTS. 

A READY -TO -USE 100W STEREO DISCO WITH 

BUILT-IN SOUND/LITE SEQUENCER AND LIGHTS 

FOR ONLY £199 

THE CENTAUR 

(Carr tree in U.K.) 
100W rms stereo output 
Twin heavy duty loudspeaker 

liFour 
channel fully 

te with variable ssequenceautomaticnd- peed 
I.C. pre -amp with tape input & X fade 

Separate mic. & music treble and 
bass controls 
Attractive Vynide cabinets 
Twin BSR decks with autostop & 

lift arm 

Incredible value 
for money -2/3 
cost of separate 
parts! 

All connecting leads supplied- 
ready to plug In 
Loudspeakers have kick -proof grills 
Four colour built-in light display 
gives ever changing pattern with or 
without music 

A READY -TO -USE 50W MONO DISCO COMPLETE WITH 
TWIN HEAVY DUTY LOUDSPEAKERS FOR ONLY 

£89.90 

50W rms output 
Twin heavy duty loudspeakers 
Separate mic. Input 
Wide range bass & treble controls 
Smart Vynide cases-clip together 
to form one neat package 
Twin BSR decks with lift & autostop 

Tremendous value-price includes 
leads just plug In & gol 

Accessories for complete discos & other systems 
Electret Condenser Mic ECM31 C/W windshield & clip E12.00 

ECM78-es above but duel Impedance with removable lead E13.00 

Crown Stereo Headphones 00.75 Heavy duty boom mic. stand E12.50 

CUSTOM BUILT DISCOS 
A full range of custom consoles 
are available using System 7000, 

from 50W mono to 500W stereo. 
Ask for our price list. 

LOUDSPEAKER CABINETS 
Kick proof grills. Heavy duty units, 
Jointed construction B Black Vynide 
Protective corners finished. 

Smart & professional 

Wippth) 60W uTwelvnit L33p00 
Eft 

Twin Twelve: Empty E24 
With units from L51.00 
Folded Horn-Full range P.A. Bin 100W RMS 
£12000 
This cabinet le 3-4 times as loud as conventional systems 
for a given input power-thus there lea saving In overall 
eine 6 cost. 

Many other cabinets avaliable-ask for details. 

EMPTY DISCO CONSOLES 
L10 with plain motorboard. £21 with cutouts. 

Black Vynide finish Protective corners With your choice of cutouts 

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

SUPEASTROBE £19.75 
2-3 Joules 
80W Tube for long lire 
Compapt4"x4"x4" 

PRO -STROBE £32.50 
0-8 Joules 
External trigger 
Long Life tube timer 
circuit 

150 WATT LIQUID 
WHEEL 
PROJECTOR 

Accepts all accessories 
C/w with wheel & motor 
plate 
Sturdy steel construction 

Remarkable value- 
Sold elsewhere at 
£3950. Our Brice 
is only: £31.50 

Please add 8% VAT to all ordere (12}% for SA308IPM301) 
We accept Accese & Bercievcard-simply telephone or send 

your card number-Do not send your card. 

You mew pay by cheque, crossed postal orders, cash (registered) or bank draft 

To order-or for advice phone (01) 684 6385 or (01) 684 0098 

Mail orders to: 327-333 Whitehorse Rd., Croydon, Surrey CR0 íHS 
Shop ooen Sam-5pm Mon. -Sat. Mall order desk 10am-30m Mon. -Fri. 

Wallingford Branch: Flint House, High St., Wallingford, Oxor 
(Callers only) 
gam -Sp n Mon. -Sat. Telephone (0491) 36529 

Your free start 
to a rewarding 

new hobby. 
Heathkit 

make the world's 
largest range of 

electronic kits. 
Including hi-fi, 

amateur radio, test 
equipment and general 

interest kits. 
Every one of which comes to you 

absolutely complete -right down to the last 
nut and bolt. 

You'll also get a very easy to understand 
instruction manual that takes you step by 

step through the assembly. 
So, besides making an attractive, useful 

piece of equipment,yoUll also 
have the makings of a 
satisfying, rewarding hobby. 

To find out more, post 
the coupon we'll send you 
our latest catalogue. 
Heath (Gloucester) Ltd., 
Dept. PW-126, Bristol Rd. 
Gloucester, GL2 6EE 
Tel: Glos (0452) 29451. 

HEATHKIT 
BETTER BUILT BECAUSE YOU BUILD IT YOURSELF 

The new Heathkit catalogue.Out now FRET 
ITo: Heath (Gloucester) Ltd.,Dept. PW-126, Gloucester, I 

GL2 6EE. Please send me my Heathkit catalogue. 
I enclose an lip stamp for postage. 

I Name 
IAddress 

you, Fro order 
toy« fio 

Postcode 

Si hlunrM>rger 

J 
Showrooms at 233 Tottenham Court Road. 

London and Bristol Road Gloucester. 

ROSE ELECTRICAL TO BONA FIDE TRADE CUSTOMERS 

Practical Wireless, December 1976 
647 



FANE 'SPECIALIST RANGE' LOUDSPEAKERS 

Illust. 
12" 

DISCO 80' 

`POP' RANGE 
FAST SELLING and 
RELIABLE UNITS 
POP 33T 12" 33w £13.95 
POP 50/212"S0w E15.99 
POP 55/2 12" 60w E22-95 
POP 60 IS" 60w E25.95 
POP 70 IS" 70w E28.95 
POP 100 18" IOOw £44.95 
Available in impedances 
of either 811 or ISO 

Please send S.A.E. for leaflet 
on any of the above range 
Prices correct at 29-9-76 

OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL 
Features include ROBUST CAST ALUMINIUM CHASSIS and 2" EXTRA HIGH POWER VOICE COILS All models available in impedances of 8 ohm or 15 ohm. Guarantee: 2 years. Recommended Prices Inc. VAT 

12" `DISCO 80' 80 watts R.M.S. 
Linen Cone Surround. Fitted extra Rec. Retail Price 
large Tweeter Cone. Frequency ,¿25'95 Range 50-15,000 Hz. aY 

12" `GUITAR 80L' 80 watts R.M.S. 
Plastiflex Cone Surround. Alumin- Rec. Retail Price 
ium Centre Dome. Frequency Range 
50-9,000 Hz 
DESIGNED FOR LEAD GUITAR £24'75 
12" `GUITAR 80B' 80 watts R.M.S. 

Linen Cone Surround. Frequency £2495 Range 45-9,000 Hz. Rec. Retail Price 
FOR USE IN MULTIPLES FOR BASS GUITAR 

12" `PA 80' 80 watts R.M.S. 
Plastifles Cone Surround. Fitted 
Tweeter Cone. Frequency Range £24.75 50-15,000 Hz. Rec. Retail Price 
FOR GENERAL PURPOSE PUBLIC ADDIRESS 

AND for those who can afford the 
very best there is our range of 

`CRESCENDO' MODELS 
Nine models for specific 
purposes 
12" í1114r1 S £56.95 
15" UNITS 5 £72.9 from L .7t! 
18" UNITS £89.95 from 

15" `BASS 100' 100 watts R.M.S. 
Linen Cone Surround. Frequency Rec. Retail Price Range 40-7,000 Hz. Can be used 

95 singly but ideally TWO UNITS IN £39 A SINGLE CABINET. 
RECOMMENDED FOR ALL BASS INSTRUMENTS 

HIGH FREQUENCY HORNS 
MODEL J44 
Range: 2 .5KHz-15KHz 
Power: 50 watts with HPX2 
Power: 30 watts with HPXI 
Impedance: 8 ohms 
Size: 3 .437"Sq. 3.099" Deep 
Smooth response. Extra high 
sensitivity 
MODEL 1104 
Range: 2KHz-15KHz 
Power: 70 watts with HPX2 
Power: 50 watts with HPXI 
Impedance: 8 ohms 
Size: 10563" x 3.5" x 
7.717" Deep Ultra 
high sensitivity Level £I6.95 response Rec. Rec Price 

Rec. 
Ret 
Price 

E7.95 

MODEL 920 
Mk I I 
Range: 
I000Hz- 
I8000Hz 
Power: 100 watts with HPX I 

Impedance: 8 ohms 
Size: 35.6cm x 22-5cm 
Depth 38. Icm £59.95 Rec. Retail Price 
HIGH POWER 'CROSS-OVERS' 

Employing reliable low leakage components wired on 
printed circuit board. Rating 200 watts Rec. Retail 
HPXI 'Cross -over' frequency 3 .5KHz, E2.75 HPX2 'Cross -over' frequency 5KHz. 

MODEL 910 Mk 11 
Range: 2KHz-15KHz 
Power: 50 watts with 
HPXI 
Imp: 8-16 ohms 
Size: 16.8cm x 9.Icm 

Depth 16 5cm 
Rec. Retail £ 17.75 Price 

Distributors(Wholesale& Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS 
Manufacturers enquiries to: FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS. 

NICKEL CADMIUM RECHARGEABLE CELLS 1.25V per cell. 
t-2 AmpH, 1.8 AmpH, 3-5 AmpH, 4.00 AmpH, 7-00 AmpH, 10-00 AmpH. 
The above cells can be supplied in sealed packs with or without built In 
mania charger unit at various voltages and current. S.A.E. for prices giving 
D.C. voltage and current required. 
TRANSFORMERS 240V A.C. primaries. 
SEC 0.6V 1 amp. Sec 0.12-15-20-24-30V I amp. 
Various others with low voltage high current secondaries. 
INVERTOR TRANSFORMERS 6V-8watt.12v-8 watt. 
Invaders 6v-8 watt.12V-8 watt 
RELAYS 0V D.C. coil 2 pole c/o. 12v D.C. coil 2 pole c/o. 230V A.C. coil 
3 pole c/o suitable for aerial c/o. Various Bridges. Diodes, Transistors.I watt 
carbon resistors. Condensers In stock. 
CAD PLATED B.A. nuts and bolts. 6BA, 4BA,2BA. Bolts various lengths. 
6BA, 4BA, 2BA nuts. 
6BA, 4BA, 2BA. Brass studding in 12inch lengths. 
Single sided P.C. board industrial grade. 
ALUMINIUM or TIN PLATED CHASSIS Price on application, made to 
your size, SAE, with measurements required. 
STEEL CASES. For your home brew equipment, made to your size. With 
steel or alloy front panel, mesh back panel, fixed or loose mesh lid. Finished 
In White or Metallic Blue, S.A.E. for price giving details of size required. 
S.A.E. for lists to:- 

NIXON'S ELECTRONICS G3CLP. H.F.P. 
(CHESTERFIELD) LTD. 

497 Sheffield Road, Whittington Moor, Chesterfield, Derbys. 
Phone 0240.450650 Chesterfield 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) 
IF Sub -Assembly (G8) £6-80. P & P 75p. 
Mullard ELC1043 Varicap UHF Tuner £4.00. P & P 30p. 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Resistors, Caps, Semiconds etc. £5.22. P & P 55p. 
Printed Circuit Board £1.00. P & P 30p. 
Mains Transformer £2.50. P & P 30p. 

Add 12}% VAT to price of goods. P & P all items 75p. 
Copy of original article supplied on request 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

(Near W. Hampstead Tube Stn.) Tel. 01-794 8751 

This 144 page catalogue-Electrovalue Catalogue No. 8 
(Issue 2, up -dated) offers items from advanced opto -electronic 
components to humble (but essential) washers. Many things 
listed are very difficult to obtain elsewhere. The Company's 
own computer is programmed to expedite delivery and 
maintain customer satisfaction. Attractive discounts are 
allowed on many purchases; Access and Barclaycard orders 
are accepted. 

STAGE on all C.W.O. mail orders in U.K. over 
£2.00 list value (excluding V.A.T.) I( under. 
add 1Sp handling charge. 

All enm,eunieallone to Dept. 1R-/10 
28 ST. IIIDES ROAD, ENGLEFIELD GREEN, 'WHAM, SIIEBE! 
T9720 ORB. Tel Egham 8603. Telex 864475 Shop 9.5.30, 0-1 pm Bata 
NORTHERN BRANCH: 680 Bornage Lane, Bornage, aaebeater 
519 1EA. Tel: (3611 432 4045. Shop 0-5.30pm, 1 pm Rate. 
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CALCULATOR DISPLAYS 
digit height, bright red LID 7 

segment displays for calculators, 
digital watches, miniature 
{leaks. DVM5, timer, ets. 

Fa 'child FND.10, single digit 
common cathode £1.96 (+vat 6p) 9 

for LI e0(+vat 40p) 
HP '414 4 digit, common cached. 

12 pin d.l.l, pin out Mp+(vat 8p) 6 
Ion 4SA0 (+vat 40P) 

Bowmar 6) digit, common 
caahode with pc connector, and red 
bezel £1.56 (+vat 15p) 6 for 419 

(Y 
vat OOP) 
Teca, 3 digit common cathode 12 

pin o lip (+vat 7p) 6 tor 

Tesas 4+5 digit, common 
cathoee 4x14 pin dei i. L1.88 pair ipí vat 15 

30 pin termination board for all 
(pet except FND102op)+vat 2p) 
Texas calculator keyboards. 19 gold 
Meted 'snan' type key contacts on 
gold plated pcb. 71)p(+vat 6p) 

pap on ail the above 25p. 

TAPE HEADS 

11212E343; TRACK ERASE 
HEAD -L .25 (+vat 15p) 
BX1212P63 WITH BX12E343- 
L2.6S (+rat 36P) 
S'ERAO CASSETTE RIRP 
HEAD (200 ohm) - 42.25 
(+vat28p) 
TWIN STAGGERED 
MARRIOTT HEADS R(RP1 - 
L1.Se(+vat 180) 
MARRIOTT RECORD) 
REPLAY & ERASE HEAD - 
L1.75 (+rat 21 p) 
MINIFLUX RON ERASE - 42.25 
(+vat 28p) 
G Xtt E388 ERASE 675 ohms 
2 'nA -MU (+vat 11p) 
GX12 E387 ERASE 875 ohms 
2mA-L ,U(+vat 11p) 
0%20 2362 ERASE 90 ohms 
90mÁ - LO.0 (+vat lip) 
R'RP1I3 TAPE HEAD I 
TRACK -[6.IS(+vat 80) 

Specially designed to provide 
aircraft are boat modelmUers with 
a low.Cotl easy -to -Yea radio 
control. the Henelec system gives 
you arwything from single Channel, 
upto so ph sheeted 7 -channel 
Digital Pic portional System) Bu 
rye components you want. (deal for 
any radio control application. 
-Simple transmitter -E11.75 

MULLARD TUNER 
MODULES - 
LP1171 combined AMIFM liF 
strip- E4.2e(+vet S:pi 0' LPI179 
FM front end with AM tuning 
gang, used with LP1171 - £4.29 

r - 
Ú.N (rat 3p 

-x- evirri 
+vat EP00i *79 LPI11S7 

complete AM strip - £2.05 (+vat 
260) X- Ferrite Aerial - $50 (+vat 
7p) 
p A p all modulas 25c each 

HRRP TAPE HEAD SINGLE 
TRACK L6.SS(+vat 6p) 
XRPS17) TRACK -43.25 
(+rat 400) 
XRPS18) TRACK RED - 

L2.2S (+vat 40P) 
XRPS36) TRACK - L4.75 
(+vat 79pp) 

XESI1) TRACK ERASE - 
£I.28 (+ rat 15p) 
Egg/RP/63h TRACK - 2.2.29 
(+rat 280) 

*INCLUDING 
PROPORTIONALLY 
CONTROLLED SWITCH 
4 FEATURING COSMOS 
DIGITAL LOGIC to minimisa 
power consumption and extend 
battery lits. 

+ vat £1 47) - Single -ch, add- 
on for receiver - £2.OS (-vat 
37p) - PC board for aboie - 
75p(+ vat 6p) - Case tortrans- 
mitter - LI -25 (+ vat ' 6F) - 
Basic receiver - L6.95 (+ vat 
87p) Send now for leaflet 
No. 8 (35p) for full details. 
Poet etc., 5go each. 

HENRYS 469r4M/ MIZGee For this latest edition, we 
have made hundreds of 
changes and additions. 
Conrair no virtually 
everything tor amateurs 
and processionals, 
Henry's Radio Cata- 
logue s also a 
"mutt" for man- 
ulacsure-s. 
Again, we have 
include{ acomplete 
alphabetical Index, 
as well as a sec- 
tional indes, so 
that you II have 
no -.rouble at 
all n Priding 
what you need. 

* OVER 5,000 
ITEMS * OVER 
200 PAGES * DISCOUNT VOUCHERS * QUANTITY DISCOUNTS 
ON MUST ITEMS 

IT'S 
THE 

BEST 
EVER ! 

ONLY 

85P 
PLUS 

14p p&p 
FREE - lo educational establishments and 
manubaci triers when ordered on oncial headed nolepaper. 

a 1 ALITY ITEMS 
Compare performance an 

specification with units 
cestin 3 times a much 

DIGITAL 
24 HOUR 

CLOCK 

BULK PURCHASE - E1lCLUS111E 
TO 

EU. AT 
F#NTKSYI PRIES! 

O 
US TO O AS USED IN BRRU11 

DIGITAL CLOCKS 

W1111 

1111111 IN 

Al AI1M 

LARGE ILLUMINATED NUMERALS 

AC MAINS 
SIZE $1 f 

MECHANISM ONLY 

£6.0u1' 
VAT v PAP 750ti 

EE FO 18.50 
+VAT E1.32 POST FREE 

ICA% AMP 
featured 

tur 
cáFIwRELEss 

Still the hest Selling 

amp in the UM _ 

adeeetiffle 
£28.85 

VAT L374 

PAP LI 
Built E39.í6 

VAT E4.93 

hdsembld, 
It in an 8V4111 I: 

MECHANISM Ise. amen ny 

AND CASE Instructora 

41.99 (VAI 
Sip 

P&P 15p 

E r ' 2.00 
+VAT f1.76 POST FREE 

\1 
N(IRMAIIY 

174 WIlH CASI 

Madero styling 

COMPLETE UNIT 
£8.33+VAI rep 

P&P 75(i 

HREE FOR £25.00 
VAT f2.00 PO T FREE 

Build the Texan stereo amplifier, end be 
doubly proud) You'll own a superb home 
entertainment unit. And the pleasure of doing it yourself. 
Look either Texan ap.Nn:ainon 
Fully integrated stereo preamp and power amp, 8 IC's, 1g 

transistors, 4) rectifiers and eerier diodes. Plus stabilised, 
protected circtitry, glass fibre pcb; Gardeners low -field lowlina 
mains transtormer; all facilities and controls. Slim design, 
chassis 141"s 5" s 2" overall. 20 watts par channel RMS. 

The natural follow ont 

DESIGNED BY 
s30 p00 

ALREADY', 
SOLD! 

1 

£21.95- 
+ VAT f 274 

* Can be 

built Stage by 

stage Ash bar 

leaflets 3 

* Everything necessary 
supplied Full alter sales 
service and guarantees. 

TEXAN FM 420 95 w VAT 

TUNER KIT B 
£2.62 

Built and tested L25.9S+VAT 43.24 

^ ) Build tit matching Texan atareo tunarl 
Features advanced varicap tuning. Phase lock loop 

decoder. Professionally deslçraed circuit. Everything you need 
is In the kit. From the glue fibre pcb to the cabinet Itself. 

Excellent spec: 2.5 uV aerial sansit'n ty. 500 mV output (adjustable). 
Tuning ranee 87-102 MHz. Mains powered. 

/HENELEC AM/FM TUNER MODULE 

This new AMIFM tuner kit 
incorporees 2 Mullard modules. Supplied as a 

preiaiigned and tested printed circuit, the 
constructor only las to build :he PCB into the 

chassis, connect the pc wer, aerial and output loads. 
Styled to watch the Texan amp, mains operated. 

MAY BE ASSEMBLED IN AN [VE- 
NING. FEATURES * Bullttn AM 
Ferrite aortal * LW coverage 15$KHe- 
2S41KHa .u- MW coverage S3e10Hz- 
1.eMHz -r FM coverage 97I114MHt 
+F 7Sfl salol for FM * 1SemV output 
U- flee 14(1-) s SE(W) a 21(H) 

price E21 JS+V AT £2.74 pdp £1.00 

Easily adorted for stereo, uelng the 
Henelec 12 stereo decoder kit, high 
performance modular Design. Phase lock 
loop principle. Low pass Oilers for 
optimum performance. 
Pricer -8.754 VAT E1.02 p&p 500. 

We will be pleased to quote tor parts for circuits in this reagazine. Send your list for 
quotation in S.A.E. Ask for FREE leaflets sad tats on our kits projects. 

!ENRU's 
All mail to: Henry's Radia 303 Edgware Rd. London W2 

RA /O LONDON W2 404 6 Edgwaae Road. Tel 01 402 8381 

LONDON W1 231 TottenhamCt Rd.,;i°,ww,or,Tel 01 636 6681 
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SAVBIT 
handy solder 
dispenser 
Contains 2.3 metres 
approx. of 1.22 mm 
Ersin Multicore 
Savbit Solder. 
Savbit increases 
life of copper bits 
by 10 times. 
Size 5 399 

For soldering 
fine joints 

Two more dispensers to 
simplify those smaller jobs. 
PC 115 provides 6.4 metres 
approx. of 0.71 mm solder for 
fine wires, small components 
and printed circuits. 
PC115 50 p 
Or size 19A for kit wiring or 
radio and TV repairs. 
2.1 metres approx. of 
1.22 mm solder. 
Size 19A 43p 

Handy size Reels & Dispensers 
OF THE WORLD'S FINEST CORED SOLDER TO DO 

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

handy size reels of SAVBIT, 
40/60, 60/40 & so ALU-SOL 

alloyslder 

These latest Multicore solder reels are 
ideal for the toolbox. Popular specif cations 

cover all general and electrical applications, plus a major advance 
in soldering aluminium. Ask for a free copy of 'Hints on So dering' 
containing clear instructions to make every job easy. 

Ref. Alloy Diem. Length 
metres 

mm approx. 

Use Price 

Size 
3 

Size 
4 

Size 
10 

Size 
12 

40/60 
Tin/Lead 

ALU -SOL 

60/40 
Tin/Lead 

SAVBIT 

1.6 

1.6 

0.7 

1.2 

10.0 

8.5 

39.6 

13.7 

For economical general 
purpose repairs and 
electrical joints. 
For aluminium repairs. 
Also solders aluminium 
to copper, brass etc. 
For fine wires, small 
components and printed 
circuits. 
For radio, TV and 
similar work. Increases 
copper -bit life tenfold. 

£1.49 

£1.99 

£1.49 

£1.49 

r 
BIB WIRE 
STRIPPER 
& CUTTER 
Fitted with unique 
8 -gauge selector and 
handle locking device. 
Sprung for automatic 
opening. Strips flex 

and cable in seconds. Model 8B 86p 

SOLDER- 
WICK 
Absorbs solder 
instantlyfrom 
tags, printed 
circuits etc. Onlyneeds 
40-50 Wattsoldering iron. Quick 
andeasyto use. Non -corrosive. 

Size18 97p 
Sole U.K Sales Concessionaires 

Prices shown are recommended retail, inc VA T From Electrical Bib Hi-Fi Accessories Limited, and Hardware Shops. In difficulty send direct, plus 15p P&P Kelsey House, Wood Lane End, Hemel Hempstead, Herts. HP2 4RQ Prices and specifications subject to change without notice 

'GREENWAY' 
RADIAL Lead Polyesters-from 3p. 
Radial Lead Polycarbonate-from 25p. 
Dipped Tantalum-from 10p. Send for List 
of Prices. 

Potentiometers Presets *Piker Horizon- 
tal & Vertical. Linear 2W IOOR; 220R; 
470R; IK; 2K2; 4K7; IOK; 22K; 47K; I00K; 
220K; I Meg 12p. *Carbon Track Poten- 
tiometers-single Gang -25W Log & Lin 
(2K2-). Values as Presets 2Sp each. Switch 
Type D.P.(250V)-5Sp. 

BARGAINS *lop each 14mm & 18mm 
Ferrites; Twin Mounted Pots 50K Log AB; 
Slide Switch 47K Log; Slider Potentiometer 
(stereo 20p); Phono Panel with 4 sockets 
6/10/12/17 way; Connectors -15 pitch; 
L1296 28V Lamps; I} P.C. Fuseholders; 
Mixed Concentric Pots I00K & 10K. 

SPECIAL OFFER Torrodial Transformers 
20V 500MA; 35V 200MA LI 25 + 42p p&p. 
A.C. Capacitors 16mfd 500V El -25 + 42p 
p&p. Isostat Solinoid Switch Coil 16ohms 
24V 60p. 

INDUSTRIAL DISTRIBUTORS-Send S.A.E. 
for Mail Order List. VAT (0) Add 14%, 
others 8%. P&p on orders under £3 25p. 

Greenway Electronic 
Components 

(East Grinstead), Ltd. 
62 Maypole Rd., Ashurst Wood, 
East Grinstead, Sx. RH19-3RB. 

Tel: Forest Row 3782 (STD 034-282) 3713 

SHORT-WAVE H.A.C. KITS 

WORLD-WIDE RECEPTION 

Famous for u:er 35 years for Short -Wave Equip- 
ment of quality. ' H.A.C." were the Original 
supplier. of Short -Wave Receiver Kits for the 
amateur constructor. Special offer Att8 valves - 
70D each. 

1976 "DX" RECEIVER 
Complete kit --Price £8480 (incl. p. k p. k V.A.T.). 
Customer writes: "I think the performance le 
astonishing for such an inexpensive and foolproof 
kit. I would wholeheartedly recommend this kit 
to anyone, however inexperienced. as an antidote 
to TV-Itis, and as an entry Into a fascinating 
hobby". 
This kit ie ready to assemble and contains all 
genuine short-wave components. drilled chase's, 
valve, accessories and full instructions. Full range 
of other S.W. kits, including the famous model 
"K plus" (illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kits and c"niponente. 
Send stamped envelope for details. 

"H.A.C." SHORT-WAVE PRODUCTS 
P.O. BOX No. 16, EAST GRINSTEAD, 

SUSSEX RHI9 3SN 

AN L.C.D. FOR UNDER £22! 

OUR INTRODUCTORY 
OFFER- 
INSTAR 103P L.C.D. 
Continuous readout of Hrs, 
Miss, and pulsating Seca. 
Gold plated case with S/S 
back and matching bracelet. 
Presentation box. Limited 
availability £2150 

Special offer-new from U.S.A. 
FAIRCHILD TIMEBAND L.C.D's 
These are beautiful watches. 
5 + 4-Functions 
Constant readout Hrs, Mina, and pulsating Secs. 
Single command button-push once for Month/ 
Date-auto return-twice for continuous 
Secs readout. Manual reset. 
+ PLUS + Auto 4-Yr calendar adjust/Backlight/ 
A.M.-P.M. setting indicator 

Optional cont. alt. Time- 
Date display. 
TC 411 Chrome finish £29 50 
TC 410 Gold plated £32 50 
With Leather strap and 
Presentation Box. 
Not Illustrated 
TC 413 Chrome finish £34 50 
TC 412 Gold plated £37 50 
With matching bracelet and 
Presentation Box. 
Illustrated 

VERY SPECIAL L.E.D. 
OFFER 
GALA 6 + 3 Functions 
Hrs, Mins, Secs, Alpha Day, 
Date, and Month + PLUS 
+ Auto 4-Yr calendar adlust/ 
A.M.-P.M. setting indicator/ 
Auto hold end fade-out. 
Available In S/S or Gold- 

bracelet. 
plated with S/S back and el 
Sold elsewhere at £22 95 
OUR SPECIAL PRICE £10 95 

No quibble, 1 Year Guarantee. Prices Include 
V.A.T. and P. & P. Free Battery/s. Compare our 
prices end specifications. 

Send cheque/Money Order to:- 
TEMPUS, Dept. P.W., S-7 NORFOLK 
STREET CAMBRIDGE CBI 2LD Tel. 65094 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS 
Baker Group 25, 3, 8 or 15 ohms 
Baker Group 35, 3, 8 or 15 ohms 
Baker Group 50112 8 or 15 ohms 
Baker Group 50/15 8 or 15 ohms 
Baker Deluxe 12" 8 or 15 ohms 
Baker Major 3, 8 or 15 ohms 
Baker Superb 8 or 15 ohms 
Baker Regent 12" 8 or 15 ohms 
Baker Auditorium 12" 8 or 15 ohms 
Baker Auditorium 15" 8 or 15 ohms 
Celestlon G12M 8 or 15 ohms 
Celestlon G12H 8 or 15 ohms 
Celestloo G12/50 8 or 15 ohms 
Celestlon G12/50TC 8 or 15 ohms 
Celestine G15C 8 or 15 ohms 
Celestlon G18C 8 or 15 ohms 
Celestlon HF1 300 8 or 15 ohms 
Celestlon HF2000 8 ohms 
Celestlon MH1000 8 or 15 ohms 
Celestlon CO3K 
Decca London ribbon horn 
Decca London CO/1000/8 Xover 
Decca DK30 ribbon horn 
Decca CO/1/8 Xover (DK30) 
EMI 14 x 9 Bass 8 ohms 14A770 
EMI 8 x 5, 10 watt, d/cone, roll surr. 
EMI 6i" d/cone, roll surr. 8 ohms 
EMI 8 roll Burr. bass 
EMI 5' mid range 
Elac 59RM109 (15) 59RM114 (8) 
Elac 6}" d/cone, roll surr. 8 ohms 
Elac 10" 10RM239 8 ohms 
Eagle Crossover 3000hz 3, 8 or 15 ohm 
Eagle FR4 
Eagle FR85 
Eagle FR8 
Eagle FR10 
Eagle HT15 
Eagle HT21 
Eagle MHT10 
Eagle FF28 multicell. horn 
Fane Pop 15, 8 or 16 ohm 
Fane Pop 33T, 8 or 16 ohm 
Fans Pop 50, 8 or 18 ohm 
Fane Pop 55, 8 or 10 ohm 
Fane Pop 60, 8 or 16 ohm 
Fans Pop 70, 8 or 16 ohm 
Fane Pop 100, 8 or 18 ohm 
Fane Crescendo 12A, 8 or 18 ohms 
Fane Crescendo 12BL, 8 or 18 ohms 
Fane Crescendo 15/100A, 8 or 18 ohms 
Fane Crescendo 15/125, 8 or 18 ohms 
Fane Crescendo 18, 8 or 16 ohms 
Fine 010 Mk II horn 
Fane 920 Mk II horn 
Fane HPX1 crossover 200 watt 
Fane 13 x 8, 15 watt dual cone 
Fane 801T 8" d/c, roll surr. 
Goodmans Axent 100 
Goodmans Audlom 200 8 ohm 
Goodmans Axiom 402 8 or 15 ohm 
Goodmans Twlnaxlom 8, 8 or 15 ohm 
Goodmans Twlnaxlom 10, 8 or 15 ohm 
Goodmans SP 8 or 15 ohm 
Goodmans 1OP 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12PG 8 or 15 ohm 
Goodmans 12PD 8 or 15 ohm 
Goodmans 12AX 8 or 15 ohm 
Goodmans 15AX 8 or 15 ohm 

£900 
£111-75 
E14-00 
£18.82 
£1236 
£10. 69 
£18-31 
£9.08 

£14-6S 
£1941 
£13-S0 
E16.75 
£16-N 
£18.00 
£28.05 
£39.95 
£8.91 
£8-55 

£13-N 
E4-48 

£29.115 
E6 -OS 

£109S 
£4.75 

£1192 
£375 
£393 
£573 
£3-1S 
£3'36 
£3.95 
£3.95 
£1.57 
£5-51 
E8-95 

£1195 
£14 N 

E1 -N 
£4.95 
£4.00 
E6 -S0 
ES- SO 

£9.75 
£12.50 
£18-7S 
£19.95 
£21.75 
£3395 
£42-ºS 
£44-9S 
£54.85 
£64.05 
£75.115 
E1S75 
E45 -9S 
E2.50 
£5. ill 
£8.05 
E8 50 

£14-95 
E22 00 
£10.80 
E10-95 
E960 
E6 95 

1E16.50 
£17-75 
£18-75 
£44.00 
£49-N 

SPEAKERS 
Goodmans 15P 8 or 15 ohm 
Goodmans 18P 8 or 15 ohm 
Goodmans Hifax 750P 
Goodmans 5" midrange 8 ohm 
Gauss 12" 
Gauss 15" 
Gauss 18" 
Jordan Watts Module 4, 8 or 15 ohm 
Kef T27 
Kai T15 
Kef B110 
Kef B200 
Kef 8139 
Kai DNS 
Kef DN12 
Kef DN13 SP1015 or SP1017 
Lowther PM6 
Lowther PM6 Mk 1 

Lowther PM7 
Peerless KO10DT 4 or 8 ohms 
Peerless DTIOHFC 8 ohms 
Peerless KO4OMRF 8 ohms 
Peerless MT225HFC 8 ohms 
Richard Allan CA1212' base 
Richard Allen HPBB 
Richard Allan LPSB 
Richard Allen DT20 
Richard Allan CN8280 
Richard Allan CN820 
Pochard Allan Super disco 60W 12" 
Richard Allen CG15 15" bass 
Richard Allen Super Disco 10' 50 watt 
Richard Allen Super Disco 8' 50 watt 
Redford MD9 
Radford MD8 dome mid range 
Radford TD 3 
Radford Crossover network 
BD2S Mk 11 

Soles 4001 G & K 
Tannoy 10" HPD 
Tannoy 12" HPD 
"¡annoy 15" HPD 
Wharfedale Super 10 RSIDD 8 ohms 
Castle 8 RS/DD 

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

KEF kit III 
Peerless 1060 
Peerless 1070 
Peerless 1120 
Peerless 2050 
Peerless 2060 
Richard Allan Twin assembly 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allan Super Triple 
Richard Allan RA8 Klt 
Richard Allan RA82 Klt 
Richard Allan RA82L Kit 

f.24- 
£311-95 
L10N 
£4.05 

E95 -N 
£110.00 
£121.00 

£1S-30 
E5-18 

E70-75 
E8.75 
E7-85 

£16-50 
E2-00 
£3.39 
E4 -OS 

E32.00 
£3SN 
£48-N 

EA -25 
£9.50 
£0.03 
£3.40 

£19-N 
E1193 
£8.33 
L508 

£111-28 
£3-1S 

E10 OS 

L27.45 
E13.25 
£12.05 
£10-50 
£15-95 
£7.25 

£13-N 
£2325 
£5.80 

£78.00 
£86-N 
E99 -9S 
£13.50 
E028 

each £13.28 
each £15.75 
pair £51.95 
pair £17S0 
palr £21.95 
pair E2975 
palr £3050 
palr £51.00 

each £40-N 
pair £54.00 

each £46.50 
each £84Oil 

pair £3050 
pair £53.00 

each £11 95 
each £20.75 
each £25.95 
each £29-50 
pair £37.80 
pair £5540 
pair £85.70 

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

HiFi Answers Monitor (Rogers), HiFi News No 
Compromise (Frisby), HiFi News State of the Art, 
Wireless World Transmission Line (Bailey), Practical 
HiFi and Audio Monitor (Giles), Practical HiFi and 
Audio Triangle (Giles), Popular HiFi (Colloms), etc. 

Construction leaflets for Radford, Kef, Jordan Watts, Tannoy, Hi-Fi 
On dem. Answers Monitor, State of Art, Free on Request. 

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

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

SPEAKER KITS 
Fane Mode One Mkt 
Wharfedale Linton II kit 
Wharfedale Glendale 3XP kit 
Wharfedale Dovedale Ill kit 
Wharfedale Denton 2XP Kit 
Wharfedale Linton 3 x P Kit 

each £10.35 
pair £21.58 
palr £47.70 
pair £59.40 
pair £23.25 
pair £34 25 

HI-FI 
ON DEMONSTRATION 

in our showrooms 
Akai, Armstreng, Bowers and Wilkins, 
Castle, Celestion, Dual, Goodmans, 
Kef, Leak, Pioneer, Radford, Richard 
Allan, Rotel, Tandberg, Trio, Video- 
tone, Wharfedale, etc. Ask for our 
Hi-Fi Discourt Price List. 
THIS MONTH'S SPECIALS! Carr. 
£2.00. Pioneer SX737 £17900. Rotel 
RD20 £135 OM. Rotel RA312 £56.00. 
Videotone Saphir 1 pr £52.00. Video- 
tone Minimax 2 pr £43 00. Rotel RA 412 

£7795. Rotel RX 202 Mk It £9750. 
Videotone Minimax Il £43 00. Video- 
tone Saphir li £49 00. Pioneer SX 450 

£11600. Sansui SC 2000/2002 £14970. 

We stock the complete Radford range 
of amplifiers, preamplifiers, power 
amplifiers, -unars, etc., and also 
Radford Audio Laboratory equipment, 
low distortion oscillator, distortion 
measuring set, audio noise meter, etc. 

All Prices Include VAT 
(Prices correct at 29.9.76) 

Send stamp for Free 38 page booklet 
'Choosing a Speaker'. 

All units guaranteed New and Perfect. 
Carriage and Insurance: 
Speakers up to 12" 60p 

12" £1'00 
15" £1 75 
18" £2 50 

Kits £1 00 each (£2 00 per pair) 

Tweeters & Crossovers 33p each 

WILMSLOW 
AUDIO 

Dept. PW 

Loudspeakelrs, Mail Order and Export: 
Swan Works, Bank Square, Wilmslow. 
Hi-Fi, Radio & TV: Swift of Wilmslow 
5 Swan Street, Wilmslow, Cheshire. 
PA, Hi-Fi & Accessories: Wilmsow 
Audio, 10 Swan Street, Wilmslow, 

Cheshire. 
Telephone: 

Loudspeakers, Mail Order and Export 
Wilmslow 29599 

Hi-Fi, Radio, etc., Wilmslow 26213 

(Access and Barclay Card orders 
accepted by phone). 
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WITCH HUNT 
THE Home Office has withdrawn permission from 

Amateurs to use the double sideband suppressed 
carrier (DBSC) mode of transmission. The excuses, 

I hesitate to call them reasons, are both puzzling and 
illogical. For example, the Radio Regulatory Division has 
suddenly discovered that DBSC is not authorised by 
International radio regulations. The fact that Amateurs 
have been permitted this mode for some time, that 
Amateurs in other countries will continue to have this 
privilege, does not seem to have been discovered by the 
Home Office-yet. 

Perhaps the funniest excuse given by Whitehall Bureauc- 
racy is that DBSC is difficult to monitor unless special 
equipment is used. If the Home Office stands by this, then It 
is quite plain that it does not understand DBSC and not 
much else about the reception of radio signals, either. 
Amateurs have been able to receive DBSC using their 
ordinary communications receivers so perhaps the pro- 
fessionals should ask the Amateurs for guidance and 
technical tuition? 

This is not the first time that the white-collar brigade has 
found itself embarrassingly inferior. Back in 1968 many 
Amateurs were sent an official communication asking them 
to send morse more slowly! They were sending CW faster 
than the licence permitted, too fast for the professionals to 
read! 

Certainly the RSGB has received protests on the subject. 
The Society position is that it will simply not accept the 
ruling and it has reopened the matter with the Home Office. 
The point is put that Amateurs do not deserve to lose 
privileges, but unless complacency is replaced by keen 
interest they are going to lose more. Remember, there is a 
major international communications conference due in 
1979. Frequency space is precious; why waste it on 
Amateurs? Take it away, they're complacent, they won't do 
anything. 

Ah! you may cry, what about all that valuable "self 
training" which government Is so keen Amateurs should 
have? And the simple reply is, "What self training?" 
How many Amateurs today construct their own transmitters 
or receivers? Very, very few. Many trot out and purchase 
black boxes for a few hundreds of pounds. Are not those 
who do this helping to reduce the Amateur Radio spectrum 
to Citizen Band status? 

Let us not, then, throw brickbats at the Home Office. 
Instead, let us approach it with solid, well founded argu- 
ments. Don't let's bitch at the RSGB for "doing nothing". 
Any -Society will act on instructions from its members. 
So let us instruct. The ball is firmly in our court. If we don't 
play it, the pendulum may well continue to swing towards 
less and less privileges for the individual and then towards 
fewer and fewer rights. LIONEL E. HOWES-Editor 

VACANCY ON PW 
A vacancy exists on PW for a Technical Sub -Editor. Appli- 
cants should have a good knowledge of modern radio and 
electronic techniques. The work is very interesting con- 
sisting mainly of the preparation of articles for publication. 
Previous experience of this work is desirable. Write with 
brief personal details to the Editor, Practical Wireless, 
Fleetway House, Farringdon Street, London EC4A 4AD. 

.;ti;4 
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Laskys move north 
WELL Scotland, you need 

never feel as though you 
are missing out on some- 

thing ever again. Laskys-that 
well known southern emporium of 
HiFi fame has spread its wings 
north of the border. Two new 
shops have recently been opened 
-one at 53 High Street, Ayr, and 
the other at 133, King Street, 
Kilmarnock. 

Both shops previously traded 
under the name of Valley Elec- 
tronics who earlier this year were 
taken over by Audiotronics, the 
brand name of Laskys. 

Up, Up and Aiwa 
AIWA, who despite the 

economic climate of late, 
claim an ever increasing 

growth rate in the UK Hi-Fi mar- 
ket, have decided to consolidate 
their sales and service network 
in this country. To this end, they 
have established a new subsidiary 
company-Aiwa Sales and Service 
(UK) Ltd. 

This new organisation, the 
seventh overseas venture to be set 
up by the parent company, came 
into official existence from the 
1st August 1976. The address of 
the new company is: -8 Grey Cain 
Road, Watford, Herts. 

Walls have ears 
YOU all know about those 

wires that run around the 
walls of houses and whose 

owners are 'paid one shilling 
a year, or something like that, 
for the privilege of letting the 
company use their bricks for 
support. Well most are owned by 
British Relay who use the lines 
for their cable TV network. Now 
it seems, British Relay are 
making these cables available 
to local authorities and com- 
munity groups wishing to operate 
local radio stations. 

The offer is said to be 
restricted to areas where the 
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NEWS... NEWS......... NEWS... 

cables are not already fully 
loaded with local and national 
BBC programmes and indepen- 
dent radio channels. In offering 
to make its cable network avail- 
able, British Relay says its 
charges will not be too high as 
the company does not wish to 
make a profit for as long as the 
programmes remain experimental 
and are run as a social service. 

Why not invade? 
ATa loose end? Live in 

Hastings? Then trot along 
to the Hastings Electronic 

and Radio Club, where they will 
welcome any people interested in 
amateur radio, HiFi, television, 
digital techniques etc. 

The club meets at the Social 
Centre Hall, Middle Street, 
Hastings, on the third Wednesday 
of each month at 7.30 p.m. At 
the present moment, there are 
about 50 members, but the more 
that join, according to the club's 
publicity officer Martin Oliver, the 
more diverse the activities within 
the Electronics field could 
become. 

We apologise .. . 
It appears that the address 

given for information concerning 
the RAE Courses, published in 
October was incorrect. The correct 
address is as follows:-J. Brett 
(Principal), Cove School, St. 
John's Road, Farnborough, Hants. 

problems. Apparently the child 
selects the type and degree of 
difficulty of the problem and then 
leaves the rest up to the machine. 
An answer is then made-if 
correct the complete equation 
appears for one second, and then 
the next problem appears. How- 

ever if an incorrect answer is 
given the problem reappears. 
Three wrong answers are allowed, 
after which the machine senses 
that its user is not quite with it, 
and automatically displays the 
correct answer. 

After ten problems, this little 
monster-sorry "professor"-will 
display a score out of ten, which 
would swiftly be followed by the 
next ten problems. How's that 
for progress? 

One Package" and is available 
from Publicity Department, 
Marconi Instruments, Longacres, 
St. Albans, Herts. Tel: St. Albans 
59292. 

Kiddy calc 
ISUPPOSE it was inevitable 

really, that after just about 
every adult has a calculator 

to play with, a company would 
have the rather dubious "bright 
idea" of producing a calculator 
for the-wait for it -6 to 9 age 
group. 

Manufactured by Texas Instru- 
ments, the "Little Professor" cal- 
culator is described as being more 
of a learning aid, with up to 16,000 
pre-programmed basic maths 
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Read -all -about -it 

I 
T'S not often the chance of a 
free booklet comes up, but 
Marconi Instruments are 

offering a 12 -page illustrated 
booklet explaining the TF2008 
AM/FM signal generator. This 
generator is claimed to be 
suitable for measurements on 
almost every type of communica- 
tion and broadcast receiver 
operating up to 510MHz, and for 
specialized receivers such as those 
used for navigational aids. It has 
eleven tuning bands covering 
10kHz to 510MHz and possesses 
the ability to be used as a sweep 
generator. 

The booklet describing this 
signal generator is entitled "All in 

Go on-have a go! 
JUST starting for the fifth 

successive year is the 3M 
Young Poet Awards Scheme. 

This scheme requires school- 
children to compose poems and 
record them onto open reel tape 
or cassettes. 

Last year, nearly 2,000 tapes were 
entered by schools throughout 
the United Kingdom, and this 
year's contest (1977) will again 
be for entries in three categories. 
The three categories are as 
follows:- 

(a) Junior -7 to 11 year olds. 
(no more than 20 lines) 

(b) Secondary -12 to 15 year 
olds. (no more than 30 lines) 

(c) Senior secondary -16 to 18 

year olds. (no more than 30 lines) 
To make the contest more 

attractive, 3M will be awarding 
trophies, a heavy duty Wollensak 
cassette recorder for the winners' 
schools, plus individual prizes for 
the winners and runners-up. 
Judging will be by a panel com- 
prising poets and educationalists, 
while entries will be judged on 
originality, technique, command 
of English and oral presentation. 
An unusual rule in this contest 
is that poems will be accepted in 
standard English or a local 
dialect. 

Full details and entry forms 
are now available from Nigel 
Cobb, 3M United Kingdom 
Limited, 3M House, Wigmore 
Street, London W1A lET. Tel: 01- 
486 5522. Closing date for receipt 
of entries is January 26th 1977. 

Capacitance Meter 
PW Sept. 76 

SEVERA.L readers have con- 
tacted us because they have 
had difficulty in locating the 

FET, type 2N5485. Stocks are 
available from: C.T. Electronics, 
270 Acton Lane, Chiswick, Lon- 
don W4 5DG. Tel. No. 01-994 6275. 
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SIM , 

TH 
E usual specialised VHF converter, such as 

may be employed for 2m reception, employs 
a crystal -controlled oscillator and there will 

often be multiplier and RF stages present. These 
features assure a high degree of frequency stability 
and high sensitivity, but they add considerably to 
the cost and complication of the unit and the fixed 
frequency oscillator also imposes limits on the VHF 
bands which can be received. 

144/146MHz 

Receiver 

Mixer 
174MHz 

Oscillator 

174-146 and 
174-144 MHz 

=28/3OMHz 

W3 

Fig. 1: Simple diagram i lustrating the method of changing frequency 
in the converter. 

A converter with a tuned oscillator, and no RF 
stage, is by comparison very inexpensive and 
straightforward. It has the great advantage that it 
is readily adjusted for a whole range of reception 
and output frequencies. Naturally frequency stability 
cannot equal that of a converter with a crystal - 
controlled oscillator but many popular VHF re- 
ceivers use a capacitor tuned oscillator and are 
able to perform satisfactorily. So the converter 
described here has no RF stage (which does not 
contribute very greatly to sensitivity in any case) 
and a tuned oscillator. If it is enclosed in a metal 
box as described, and placed to the side or back 
of the receiver out of the way, no hand -capacitance 
or similar troubles will be found to arise. 

COVERAGE 
The converter may be used from about 70MHz 

up to a limit which depends somewhat on transis- 
tors and other details but may exceed 200MHz. The 
relationship between received, oscillator and output 
frequencies for 2m reception is shown in Fig. 1. 
Here, the oscillator is HF of signal frequency and 
set to 174MHz. The difference between oscillator 
and aerial frequencies is 28 to 30MHz, so tuning 
the receiver over this band provides reception on 
144 to 146MHz. The reception frequency need not, 
of course, be that given, but will depend on the 
signals required. 

The output frequency, to which the receiver is 
tuned, need not be 28 to 30MHz. However, a band 
around 24 to 30MHz or so will usually have the 
advantage of reduced breakthrough of unwanted 
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F. G. RAYER G3OGR 
signals. It is not necessary that a 2MHz segment 
be tuned as reception is obtained outside this limit, 
with a consequent increase in the width of the 
band upon which reception is possible. It is general 
not to use a receiver frequency of lower than 4MHz. 

For the oscillator, frequency is determined by the 
converter input and output frequencies (e.g., the 
range tuned by the receiver, and the frequency of 
the wanted VHF signals). The oscillator is either 
higher in frequency, or lower in frequency, than 
the wanted VHF signals. The frequency difference 
equals the receiver frequency. This will be clear 
from Fig. 1. In practice, it will be found easy to 
tune the oscillator until the wanted signals are 
heard with the receiver. However, Fig. 1 will be 
of aid in working out a convenient way to obtain 
coverage of a wanted VHF band. 

THE RECEIVER 
Such a converter is normally used in conjunction 

with a short-wave communications -type receiver 
which will usually tune up to about 30MHz. It will 
also have a metal case which will keep down un- 
wanted signals such as broadcast or other inter- 
ference, and the receiver will usually have an RF 
amplifier. 

Reception obtained depends on the facilities on 
the receiver. Many VHF signals are AM and will 
be received in the usual way, but for CW or SSB 
reception, the receiver must have the capability for 

Not a very prepossessing box / But after adjustments It can be placed 
out of the way. 
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C2 g2 

27p F 

I 

L1 

Cl 
10pF 

R4 
Tr1 470 

40673 

C4 
5pF 

II 

R1 R3 
100ks I 2.2k 

b L2 

C7 0 
10pF 

C 

'CG 

C5 

T1nF 

2.7pF 

R5 
1k 

Tr2 
8F200 

b 

this mode. Other VHF signals will be FM, but 
whether or not these can be tuned in satisfactorily 
depends on the receiver selectivity, as reasonable 
FM detection may be possible by tuning the signal 
on to the slope of the IF passband. Good quality 
or high fidelity FM reception should not be ex- 

pected by this means. 

CONVERTER CIRCUIT 
This is shown in Fig. 2 where Ll is the mixer 

aerial coil, and L2 the oscillator coil. Core -tuned 
coils are commonly employed but here tuning is 
effected by the small presets Cl and C7, This greatly 
eases band modification, because L1 and L2 are 
merely self-supporting coils soldered to pins and 
so can be changed in a few moments. 

A co -axial socket is provided for the aerial. Many 
signals :an be obtained by a short rod or stout wire, 

* components list 

Resistors 
R1 100kí2 
R2 100kí2 
R3 2 2kí2 
R4 4700 

R5 1k0 
R6 6.8k0. 
R7 8.8kí 
All #or}W 5% 

Capacitors 
Cl 10pF timmer 6C 2.7pF 

(Jackson 'Tetfer') 
C2 27pF C7 
C3 lOnF C8 
C4 5pF C9 
C5 1nF C10 
All fixed capacitors are ceramic 

10pF trimmer, as Cl 
10pF 
5nF 
20nF 

Semiconductors 
Tri 40673 Tr2 BF200 

Miscellaneous 
Metal box about 125 x 100 x 50mm (5 x 4 x 2in.) Plain 
veroboard 0 15in. matrix 95 x 48mm (33 x 1gin.) 
Slide switch. Battery and clips. Coaxial sockets 2. 

Former 7mm with core. 6BA nuts and bolts. 

R6 
6.8k 

Out 

maw C10 
mni20nF 

OV 

1 W 349 1 

Fig. 2: Complete circuit of the 
converter. Trimmer Cl peaks 
the signals while trimmer CT 
sets the operating frequency. 
The maximum frequency of 
operation will depend largely 
upon the characteristics of the 
transistor Tr2, a BF200., 

projecting vertically from this socket. Naturally 
an improved aerial will greatly increase range and 
volume, while the use of a co -axial lead from it to 
the converter reduces capacity effects which can 
be present with the rod. For 2m the aerial can be 
simple dipole about 993mm (3812in) overall, either 
wire or self-supporting tube, with a feeder from 
the centre. Such an aerial is easily made to fit on a 

light wooden post. It will also give reception over 
quite a wide range of frequencies. 

Transistor Trl is the mixer with injection from the 
BF200 oscillator Tr2 via C4. In the converter con- 
structed, the grounded base oscillator Tr2 func- 
tioned up to 230MHz. 

The mixer drain feeds the resonant circuit L3 
which is broadly tuned to the receiver frequency 
and it has a coupling winding L4. This allows a co- 

axial lead to be used to the receiver, to avoid un- 
necessary pick-up of interfering SW signals. 

The finished board is bolted to the lid of the box and wires taken to the 
coaxial sockets and toe on -off switch. 
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CONSTRUCTION 
The metal box used is slightly under 125 x 100mm 

(5 x 4in) and is about 50mm (2in) deep. Components 
are assembled on a 0.15in matrix perforated board 
about 95 x 48mm (334 x 178in), Fig. 3. First drill both 
board and box top together for the four 6BA mount- 
ing bolts and also fit the two co -axial sockets and 
on -off switch. The bolts are long enough to allow 
about 15mm clearance between board and box top. 
Components are mounted on both sides of the board, 
as in Figs. 3 and 4. Short connections are used and 
the by-pass capacitors can be small disc ceramic 
types. Pins are fitted as shown to take Ll and L2. 
If trimmers other than those listed are used take 
the upper or rotating part to the earth line for Cl, 
or CS for trimmer C7. The tags MC are connected 
to the metal box through the mounting bolts. When 
the board has been wired, fit it as in Fig. 3, and 
connect co -axial and switch leads. Holes match with 
L3 and the trimmers. 

Trt 

Fig. 4: Some components are 
fitted on the back of the board. 
BEFORE finally fitting the 
board to the lid drill three holes 
in the lid corresponding with 
the positions of the two trim- 
mers and L3. Note that the 
shield lead on Tr2 is left 

disconnected. sh 
(NC)Tr2 

Fig, 3: Layout of components 
on top of the board, The coils 
are soldered to pins in the 
board thus enabling the coils 
to be changed easily if neces- 
sary. Details of the coils are 
given in the text. The tap on Ll 
should be about a third of 
total number of turns up from 
the "earthy" end. 

1 W3501 

INDUCTORS 
The output coil L3 is wound on a 7mm cored 

former and has 15 turns of 26SWG enamelled cop- 
per wire close wound. Core adjustment allows this 
to be tuned around the 28 to 30MHz region. LA is 
4 turns of insulated wire, overwound on L3, at the 
"earthed" end (C10). To cater for a receiver tuned 
over the 14 to 16MHz range the coil may have 28 
turns of 32SWG enamelled copper wire, with a 
22pF parallel capacitor instead of the 10pF shown. 
L4 is then 7 turns. 

For 70MHz a coil covering about 65 to 95 MHz 
can be wound with 20SWG wire. Use 9 turns, with 
an outside diameter of lOmm and with turns spaced 
to occupy 20mm. For 144MHz a coil covering about 
115 to 150MHz is suitable and this can have 5 turns, 
9mm outside diameter and 20mm long. For frequen- 
cies over about 175MHz, two turns, 8mm outside 
diameter and 18mm long, may be used. 

Reception frequency is of course critically depen- 
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dent on L2 and C2. Here, an oscillator range of 

about 85 to 115MHz can be obtained with 6 turns, 
9mm outside diameter and 9mm long. For 2m a 

smaller coil is necessary and it can have 4 turns, 
being 8mm outside diameter and 17mm long, for 
a coverage of about 140 to 185MHz. The smallest 
coil found able to sustain oscillation was 1 turn, 
9mm outside diameter, which covered from 190 to 
230MHz. 

TUNING ADJUSTMENTS 
The core of L3 is peaked up for best reception 

at about the middle of the range to be tuned on 
the receiver (as example, say 29MHz). This can be 
done with any signal received through the con- 

verter or by temporarily placing an insulated lead 
from the short-wave aerial against the drain lead 
to L3 and tuning L3 for best reception of a signal 
in the actual receiver band. 

Ll tuning is extremely flat and can simply be 
peaked up when some VHF signal of about the 
wanted frequency is heard. Very flat tuning here 
does not indicate any fault. To find the wanted 
signals, slowly rotate C7 throughout its range. 
When set, tuning is carried out on the receiver. 
The tuning of L2 is critical and slight re -adjustments 
will move the VHF signals up and down the receiver 
scale, which may be useful to dodge troublesome 
SW breakthrough. 

Another view of the converter. Initial testing can be 
done with it out of the box. Final frequency adjustments 
must be made with the converter and battery in the box. 
Ensure the battery cannot move about inside the box. 

C6 was found to provide oscillation over the 
ranges described. Oscillation is not occurring if a 
milliameter in series with R4 shows no change in 
current when L2 is touched with the fingers. In 
these circumstances reception through the con- 
verter is impossible. With other transistors, it may 
be worth modifying C6, but the value necessary here 
is very small. 

Tuning the receiver over a wider band gives 
greater VHF coverage, but if the receiver is tuned 
too far from the frequency to which L3 is set, sensi- 
tivity will be reduced unnecessarily. As signals at 
the converter aerial circuit may be either above or 
below the oscillator frequency, strong signals will 
break through on the second channel. This is un- 
likely to matter unless the receiver is used at a 
rather low frequency. For example, wanted and 
second channel aerial frequencies will be separated 
by 601\4Hz if the receiver is tuned to 30MHz, but 
only by 8MHz if the receiver is used on 4MHz. p 

DECEMBER 
THE ART OF ALIGNMENT 

Many people are shy about receiver alignment. 
Amongst possible causes are the absence of any 

standard work on the subject, the confusing 
instructions so often found in service manuals, 
and the fact that if you don't know what you're 
doing you can end up in a right mess. Harold 
Peters sets out to cure this state of affairs, giving 
a down to earth account of the principles along 
with practical examples and hints. 

THE PHILIPS G8 COLOUR 
CHASSIS 

We are often asked about the popular Philips G8 

colour chassis introduced ii 1910. A. Denham 
describes the fault conditions he has commonly 
encountered on the various %ersions of it. 

TV SOUND CIRCUITS FOR 
THE CONSTRUCTOR 

It is sometimes desirable to be able to monitor the 

TV sound through a separate system to that in the 
set. Recent TV sound i.c.s. make the construction 
of a complete TV sound channel particularly 
simple - using just one i.c. and a handful of com- 
ponents. A practical, tested design is given, also 
an output stage which can be used to replace 
obsolete i.c. sound output stages. 

SERVICING TELEVISION 
RECEIVERS 

Les Lawrey-Johns reports on his experiences with 
Philips 320 solid-state monochrome chassis. 

MINIATURE VHF AERIALS 
When Bands I and lil are re -engineered the 
question of new v.h.f. TV aerials will arise. Need 

they be such massive structures as the present 
generation? Recent developments indicate that 
much smaller types are practicable. Pat Hawker 
reports. 

PLUS ALL THE REGULAR FEATURES 

TO 
(Name of Newsagent) 

Please reserve deliver the DECEMBER issue of 
TELEVISION (45p), on sale November 15th, and con- 

tinue every month until further notice. 

NAME 

ADDRESS 

----- MIMI. MIMI MINIMN 111 MOM J 
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PROJECT 
SERIES 

HAVE you ever left your works in the evening, 
returned to your car and found the battery 
flat because you forgot to turn off your lights 

when you got out of the car that morning? 
Probably very few can say they haven't at least 

left the lights on, even if the result wasn't a flat 
battery, and the approaching dark mornings must 
increase the chances of repeating the mistake, or, 
for the lucky ones, making it for the first time. 

Now a simple electronic device will ensure that 
your memory isn't the last line of defence. 

Theory of operation 
The unit functions by looking at the state of the 

car's lights and of the ignition. When both are off 
the unit is happy, when both are on the unit is happy 
but when the lights are on and the ignition off then 
the unit complains by giving an audible note. 

There are, of course, times when it is required to 
accept the condition of lights on only and, to avoid 
an unpleasant noise, an override is provided. How- 
ever, when the override has been used it has to 
be cancelled when the ignition is switched on again 
or the unit complains once more with its audible 
note. 

Fig. 1. The schematic diagram of the unit for both negative and 
positive earth systems. Please note that Tr1, in the positive 

earth unit, should be BC107 as per parts list. 

Sta 

Ignition 
switch 

S1b 

Lights 
switch 

Negative earth 

Operate 

Over ride 

D1 

BA100 

Ti 

Speaker 

Tr1 
2N2905 

Circuit operation 
The schematic fär the unit is given as fig 1. In the 

circuit, which is an audio oscillator, the transformer 
and C2/R2 provide the phase shift and determine the 
frequency of operation. Because the tone isn't critical 
a wide range of capacitor and transformer types and 
values can be used. Those given in the parts list 
proved quite successful. 

Resistor Rl provides a DC return path under 
certain circumstances and capacitor Cl acts as an 
AF bypass for it, preventing any of the audio being 
lost. 

The unit derives its power from the car's battery 
but it can be via either the ignition switch and earth 
or the light switch and earth depending on the mode 
of use. 

Switch operations 
With the selector switch S1 at normal, the ignition 

off and the lights off there is no supply to the unit 

Positive earth 
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* components list 

R1 6800 10% }W 
R2 150k1ì 5% }W 
Cl 33µF, 25V, electrolytic 
C2 0 22µF, any material 
D1 0A90, or equivalent 
Tri 2N2905, for Negative Earth 

BC107, for Positive Earth 
Ti Transformer, miniature transistor output, 

1 2kO primary, 811 secondary 
Si Double pole, Double throw, toggle, lever or 

slider 
Speaker To suit the output transformer 
Miscellaneous, Perforated board, Board pins, 

Transistor Socket (if required), 
Switch Bracket 

and it remains dormant. When the ignition is 

switched on, but the lights are not, there is a path 
to earth for the ignition voltage, via R1, but the 
remainder of the circuit is inoperative. 

When the ignition and the lights are both on, the 
collector and emitter of Trl are at equal potentials 
so the circuit does nothing. If the ignition is turned 
off whilst the lights are on, the collector of Trl is 

returned to earth through R1 and the emitter is 

supplied with the battery voltage. Under these con- 

ditions the circuit will oscillate and produce the 
alarm. 

With the selector switch in the override position, 
the supply from the light switch is left open circuit 
irrespective of the lights being on or off. The poten- 
tial at The ignition switch is applied to the emitter 
of Trl through Dl. 

If the ignition is off, then, under this switch 
position, the unit is not energised and all is quiet 
even though the lights are on. However, when the 
ignition is switched on the battery potential is 

applied to the emitter of Trl and, since its collector 
is returaed to earth via R1, the circuit oscillates and 
the alarm sounds as a reminder to return the system 
to normal. The alarm will, of course, stop when the 
switch is returned to the operate position. 

Construction 
The method used for mounting the components 

and the unit itself will depend to a large extent on 
the space available in the car and on the preferred 
mounting position. 

In the author's case, sufficient space existed behind 
the dash panel so the components were mounted on 
a small piece of perforated board and bolted into a 

box. The box, less the normal/override switch, was 
bolted behind the dash. The switch was mounted on 
the dash handy to the ignition switch and wires 
run between the two. 

If space permits, the board can be mounted on an 
aluminium bracket and the complete unit fastened 
into its resting place by the switch locking nuts. 

The supply for the lamps is probably most con- 
veniently taken from the switched side of the light 
switch itself, although if the location of the unit 
warrants it, it could be tapped off the lamp con- 
nector. The supply can be wired to either the park- 
ing lights or the headlamps. In the latter case make 
sure the headlamp flasher doesn't operate t© 
warning. 
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UOUND 
DESIGN 

A PRACTICAL ELECTRONICS PUBLICATION 

A SPECIAL SELECTION OF 

MUSICAL PROJECTS FROM PE 

THE MINISONIC MK2 
SOUND SYNTHESISER 

An up -dated version of the published Mk 1, 

the Mk 2 has an integral keyboard, two 
250 mW monitoring channels and 

loudspeakers, and facilities for amplitude, 
frequency and harmonic modulation. 

THE JOANNA 
ELECTRONIC PIANO 

has realistic piano effect with touch -sensitive 
keyboard and additional choice of harpsichord 

or honky-tonk voicing. 

THE ORION STEREO AMPLIFIER 
A hi-fi amplifier with output of over 

20+20 watts. Compact and complete in one 
unit, it measures only 14" x 6" x 2". 

PLUS 
Some great sound effects units for guitars, 

keyboard instruments and general recording. 

Available 
Now 

£1.20 
POST PAID 

(Please allow at least 2 weeks 
for delivery) 
If you do not wish to mutilate your 
copy of the magazine, please send 
your order on a separate sheet. 

To: Practical Electronics 
IPC Magazines Ltd., Receiving Cashiers Dept., 

King's Reach Tower, Stamford Street, London SE1 9LS 

Please send me copy(ies) of 
"Sound Design". I enclose a Postal Order/Cheque 

for £1.20 (post paid) or (state amount for 
more than one copy) (£2.35 post paid 

for 2 copies) 
PLEASE WRITE IN BLOCK LETTERS 

Name 

Address 

Post code 
Remittances with overseas orders must be sufficient to cover despatch by 

sea or air mail as required. Payable by International Money Order only. 
PW.411 J 

Company registered in England. Regd. No. 53626 
A subsidiary of Reed International Limited. 

659 



® IPC Magazines 
Ltd. 

SERVICE FOR READERS 
All boards, except SRBP, are glassfibre, drilled and roller -tinned 

I To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOTTS I 

Please supply PCB/s as indicated by tick/s in box/es I 

Issue Project Ref Price P/P I 

Sep 75 Electronic Clock DN0795 
(set of three) DN0796 } 2.40+15 

D N0797 
Dec 75 Random Number Selector DN0793A 0.98+12 
Dec 75 Sound -To -Light Display DN0798 1.15+12 
Dec 75 12V PA System DN2/JM 0.98+12 
Dec 75 Disco System, Amplifier 

(2 required) each AM0421 4.40+22 
Dec 75 Disco System, Light Modulator AM0423 3.50+22 
Jan 76 Music Box SRBP DN1/JM 2.25+18 

glassfibre DN1/JM 3.00+18 
Mar 76 CMOS Crystal Calibrator AM0438 1.19+12 ElI Apr 76 DF Receiver DN4/JM} 1.92+ 15 (set of two) DN5/JM f 
Apr 76 Wobbulator AM0443 1.08+12 
Apr 76 Auto. Slide Synchroniser AM0441 2.33+15 
June 76 Dig. Freq. Meter (set of 4) 4X A004 3.17+15 
Jul 76 Transistor Tester A002 3.08+18 
Jul 76 Disco Preamplifier A003 0.65+12 
Aug 76 Cassette Player Power Supply A001 0.65+12 I 
Sep 76 Jingle Machine A005 2.30+12 
Sep 76 Capacitance Meter A009 2 59+14 
Sep 76 Octavia AF Source A010 1.30+ 12 
Oct 76 Jingle Machine, Mains Unit A006 2.08+12 
Oct 76 Digital Car Clock (set) A001/2/3 2.58+12 L 
Oct 76 Interwipe DN8JM 0.80+12 
Oct 76 Video -Writer (set) D002/3/4/6 

Oct 76 Hazard Flasher 
A007 21.44+50 3 
D005 0.76+12 

Nov 76 Low Level Battery Indicator A016 0.40+12 IllNov 

76 Electronic Thermostat A017 1.30+12 
Nov 76 Cirtest Probe A018 0.48+12 
Nov 76 Burglar Alarm A019 0.50+12 
Nov 76 DEM Pre -scaler PCB A015 will be added to set of four 

DFM boards at no extra cost. 
Dec 76 Chromachase A021 5.70+22 I 

Post and packing is for one board or set of boards. Prices include VAT 
Remittances with overseas orders must be sufficient to cover despatch 
by sea or air mail as required. 

I enclose Postal Order/Cheque ACCESS welcome. 
No Send card number only. I 

for £ made payable to READERS PCB SERVICES LTD. 

NAME 

ADDRESS 

Post Code 
Any correspondence concerning this service must be addressed to READERS ICB SERVICES and not to the Editorial offices. 
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FLAT PICTURE 
Pilgrimages can be rather long, 

but perseverance can make all the 
difference. One person who is quite 
definitely persevering is a German 
researcher in Dortmund. His pil- 
grimage is to the shrine of the flat 
television tube. And he thinks his 
journey could be over within the 
next couple of years. 

Already, this gentleman has built 
a prototype pocket television receiver 
with a 12 x 9 centimetre display- 
flat screen, of course. The prototype 
is black -and -white, but already there 
are plans to build a colour display. 
The favourites at the present state- 
of-the-art are electroluminescence 
and liquid crystal. 

Don't think it's just a theoretical 
dream either. Quite apart from 
building a prototype, an automated 
system to produce the flat screens 
has been worked out and is not 
terribly expensive. Part of the system 
involves laying down thin film 
transistors directly on to glass in 

order to drive the screen. 
One last thought. The researcher 

thinks that the system of the minute 
pocket television could be employed 
in a midget projection TV system. 
Presumably, boring programmes will 
be eyed at 12 x 9cm while the Miss 
World contest would be projected 
on to the outside wall of the nearest 
freshly "Snowcemed" house. 

\\\ 

EYE, EYE! 
Bet you've often heard the expres- 

sions 'A backward glance', or having 
'eyes on the back of your head'. 
American researchers are coming 
close to doing just that-they're 
trying to give blind people an 'eye' 
in the middle of their back! 

Numerous systems are under 
current investigation, some showing 
greater promise than others. Perhaps 
the most obvious is the implantation 
of minute electrodes into the brain. 
The signals come from a tiny tele- 
vision camera and are converted into 
impulses which the brain would 
normally receive from the eye had it 

been working. Some success has 

been reported here but obviously the 
system is lintricate and complex. 
One cannot just plug into the brain. 

The newer research is tackling the 
problem differently and in a very 
intriguing manner. The researchers 
argue that the skin is sensitive to 
various pressures. So why not have 

some form of sensor system which 
simply feeds its output to a matrix 
of "pins" held in close contact with a 

patient-say to his/her back? 
And it works! After about one 

month of training, a blind person is 

able to read one -inch high characters. 
With further training, very much 
smaller characters can be "read". 
One person who has tried out the 
system can get to work quite unaided. 
He uses public transport and walks 
a fair distance, too. 

Admittedly this method does not 
allow the patient to see in the exact 
way that sighted people can, but the 
training to translate the electrode 
or needle sensations into 'visual' 
images seems to work and most 
certainly works in practice. Again, 
it doesn't involve any surgery and no 

insertion of probes into the brain. 
Another researcher in this field 

also pursuing somewhat similar 
lines has an array of 1,024 electrodes 
which are held in contact with the 
stomach. By feeding it with signals 
from a vidicon attached to a micro- 
scope on a production line, a com- 
pletely 'blind' operative can perform 
assembly tasks equal to more for- 
tunate, sighted operators. 

Some interesting facts have come 
to light during the experiments. For 

example, the minimum number of 
points needed to evoke 'sight' is 

1,400. The human eye offers a res- 
olution of some 20,000 points and 

admittedly when this comparison is 

made the experimental system does 
appear inadequate. But these are 

early days-look at the development 
of integrated circuits. 

CENTRALLY HEATED 
ZENER 

Whatever will those semiconductor 
manufacturers get up to next? This 
time they've fixed their beady little 
eyes on the zener diode. This device 
is commonly used to provide a stable 
voltage reference. In theory, all one 
needs is a zener plus a suitable 
series resistor and a stable voltage is 

made available. As you've doubtless 
guessed, nothing is ever that simple. 
The zener diode has a weakness- 
it is sensitive to temperature varia- 
tions and this thermal sensitivity 
alters the diode's stability. The 
semiconductor whizz kids decided to 
do something about the problem- 
they've built a chip to house a zener 
diode and a tiny heater which keeps 
the zener at a constant temperature. 
The result is that the tiny chip holds 
variations to 1ppm/°C (one part per 
million per degree centigrade). 

When winter comes and you're 
cold, just think of all those zeners 
sitting comfortable by their own little 
fires. Ain't life beautiful? 

SOAPY MAGNETS 
Bubbling with enthusiasm, that's 

a fair description of one Japanese 
company. It's excited about it's latest 
product-a bubble memory. The 
industrious orientais have managed 
to cram 256,000 bits into a 9mm square 
chip. Each individual memory cell 
measures a tiny 16 micrometres and 

the 'bubbles' in the memory have 

slimmed down to only 4 micrometres. 
The 'bubbles' are really minute 

magnetic domains. Thus a bubble is 

either magnetised or not magnetised, 
or is either a north pole or south pole 
orientated. This gives the yes or no, 
one or nought pattern suitable for 
memories. 

MINIFLOPPY .. . 

Talking about memories, have 
you heard about floppy discs. These 
are very thin discs of material which 
can be magnetised by a head as it 

spins round and stops etc rather like 

the pick-up arm and gramophone 
record. 

Well, it just had to happen. Some - 
ones brought out a midget version 
called the Minifloppy (I like it, I like 
it). The storage of information has 

been carried out by using cassettes 
in many areas and the Minifloppy is 

aimed at that area of the market. This 
includes the microcomputer hobby 
market, according to the manu- 
facturers. 
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A well balanced pair! 
Fresh from its debut at Audio '76 
is Goldring's new turntable unit, the 
L90 This new model is belt driven 
and features an illuminated strobo- 
scope together with an electronically 
controlled speed adjustment and 
shut-off mechanism. A redesigned 
ultra lightweight pick-up arm is also 
part of this new package, as is the 
wooden plinth and smoked Perspex 
cover. 

To match the full potential of this 
new deck, Goldring have introduced 
a new cartridge called the G900E. 
Weighing in at less than 5 gms. it is 
claimed to track with precision at 
1 gm. 

Also, just arrived from Goldring is 
the latest in Music Centres-the 
Lenco L3000. Units incorporated 
comprise an AM/FM tuner with stereo 
decoder, belt driven turntable unit, 
a stereo cassette tape recorder, and 
finally a high quality stereo amplifier, 
Price of the L90 turntable is £148.00, 
and for the L3000 £298.00 including 

speakers or £252.00 excluding speak- 
ers. All prices are exclusive of VAT. 

Goldring Lenco (Dept. PW), Anglian 
Lane, Bury St Edmunds, Suffolk. 
/P32 6SS. 

Multi-DIL Switches for PCB mounting Erg Components have recently an- 
nounced an entirely new range of 
Dual -in -Line switch modules called 
'SpectraDIL'. These switches are 
available in 2, 4, 6, 8 and 10 pole 
versions, and range from 5 to 25mm 
in length. The basic single throw 
style has a white case with laterally 
operated arrow shaped sliders, 
coloured in accordance with the 
international colour code. 

Features include gold plated spring 
loaded wiping contacts suitable for 
microvolt to low power switching and 
a typical resistance of 10milliohms. 
Useful life of these switches is 
claimed to be in excess of 10,000 
operations at full 10VA rating. 

Prices start from 10p per pole per 
switch per 100, and as all types are 
held in stock, the firm claim that 
despatch is immediate. 

Erg Industrial Corporation Ltd., 
(Dept. PW), Luton Road, Dunstable, 
Beds. Tel: 0582 62241. 
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Here's the remarkable new 

uiomaszE 
Superscore Home TV Game 
Get it together for only £24.95 

Available to you in kit form at the same moment 
as its national launch, the brilliant new Videomaster 
Superscore contains the latest product of MOS 
technology: a TV game chip. 

The logic contained in it had previously to be 

generated by 100 TTL devices. Now it is condensed 
into one 28 -pin chip. 

This all -new Videomaster plugs into your 625 -line 
UHF TV set (for overseas customers having VHF sets 
we can supply the necessary VHF modulator) to give 
you four exciting games (including tennis and football) 
and two future game options. It features on -screen 

digital scoring, realistic hit sounds, two bat sizes, two 

POST TODAY TO: r 

ball speeds, automatic serving and much more. It runs 

on six 11 volt SP1 1 type batteries (not supplied). 
The Videomaster Superscore kit costs only 

£24.95 including VAT (recommended retail price of the 
ready built model is over £40.00) and comes complete 
with ready -tuned UHF or VHF modulator, circuit board 

with printed legend, all resistors, transistors and diodes, 

built-in loudspeaker, socket for mains adaptor, and, of 
course, the TV game chip itself. 

Easy to put together the Superscore has full 
assembly instructions, circuit diagram and circuit 
description. Don't miss this chance to own the newest 

electronic game at such low cost. 

VicJeomoster Ltd 14/20 

Please send me (insert No. requ'd) 

till» «MI «MU 

Headfort Place, London SW1X 7HN <M> I 
I 
I 

VHF modulator required YES/NO 
PWT7 

I 

or £23.10+£4.00 for P&P overseas) 

I enclose my cheque/money order* for £ 

NAME 

ADDRESS 

Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) 

aALLOW 21 DAYS FOR DELIVERY 
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delete as necessary M-- --I la 
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Fully branded devices from VAT INCLUSIVE PRICES RCA, TEXAS, MOTOROLA, 
Add 20p P i P -No other extras MULLARD, etc. 

TTLs by TEXAS 
7400 lip 
74H00 30p 
7401 lip 
7402 18p 
7403 10p 
7404 24p 
74H04 30p 
7405 2Sp 
7406 41p 
7407 309 
7408 22p 
7409 Up 
7410 18p 
74H10 22p 
7411 26p 
7412 27p 
7413 40p 
7414 
7418 
7417 
7420 
7421 
7422 
7423 
7425 
7427 
7428 
7430 
7432 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7446 
7440 
7447 
7448 
7450 
7481 
7463 
7404 
7480 
7470 
7472 
7473 
7474 
7475 
7478 
7480 
7401 
7482 
7483 
7484 
7485 
7484 
7489 
7490 
7491 

S6p 
409 
40p 
18p 
439 
28p 
36P 
33p 
409 
30p 
18p 
32p 
32p 
32P 
lip 
06p 
75p 

1109 
11SP 
120 p 
95p 
SIP 
80p 
1sp 
18p 

10p 
18p 
36p 
32P 
8Sp 
37p 
4511 
379 

1p s 
1039 
1209 

340p 
43p 
90p 

7492 SSp 
7403 43p 
7494 90p 
7495 70p 
7496 049 
7497 291p 
74100 114p 
74104 60p 
74105 OOp 
74107 36p 
71409 70p 
74110 55p 
74111 009 
74118 90p 
74121 32p 
74122 529 
74123 73p 
74125 700 
74128 6Sp 
74132 75p 
74136 81p 
74141 759 
74142 300p 
74145 115p 
74148 173p 
74150 /35p 
74151 77p 
74153 92p 
74154 1849 
74155 97p 
74156 97p 
74157 94p 
74159 220p 
74100 107p 
74161 107p 
74162 107p 
74163 1079 
74104 130p 
74185 150p 
7416e 140p 
74167 340p 
74173 1110p 
74174 12483 
74175 92p 
74176 131p 
74177 100p 
74180 108p 
74181 322p 
74182 Sop 
74185 141p 
74190 155p 
74191 130p 
74192 130p 
74193 1309 
74194 7Sp 
74195 102p 
74198 108p 
74197 108p 
74198 214p 
74199 1979 

CMOS IC 
4000 18p5 4029 120p 
4001 109 1030 Sep 
4002 4042 
4006 104p 4043 1609 
4007 11p 4046 130p 
4000 47p 4047 110p 
4011 18p 4049 68p 
4012 14p 4050 50p 
4013 55p 4054 120p 
4015 SOp 4055 1209 
4016 54p 4058 145p 
4017 100p 4060 120P 
4018 120p 4069 40p 
4019 Sep 4071 29p 
4020 120p 4072 29p 
4022 180p 4081 19p 
4023 tap 4082 29p 
4024 75p 4510 142p 
4025 lOp 4511 160p 
4026 200p 4518 140p 
4027 81p 4518 1089 
4028 152p 4528 130p 

LOW PROFILE DIL 
SOCKETS BY TEXAS 
8 pin 129, 14 pin 13p, 
18 pin 14p, 24 pin 409 

VOL. REGS. 
FIXED -Plastic 3 Terminals 
I Amp Positive 

5V 7805 150p 
12V 7812 1S0p 
15V 7815 1S0p 
18V 7818 1509 
24V 7824 150p 
1 Amp Negative 
5V 7905 215p 

12V 7912 2159 
1SV 7915 215p 
18V 7818 215p 
24V 7924 215p 
LM309K (T03) 5V 1 Amp1S0p 
LM323K (103) 5V 3 Amp750p 
TBA825B(T05)12V O 5A 99p 
7805 (T03) 5V IAmp 150p 

VARIABLE VOL. REG. 
723 14 Pin DIL 45p 

MAIL 
ORDER 
ONLY 

TRAN- 
SISTORS 
AC125 
AC126 
AC127 
AC128 
AC176 
AC187 
AC188 
AD148 
A0181 
AD162 
AF114 
AFII5 
AF110 
AF117 
AF139 
A F239 
BC107/B 
BC708/8 
BC109C 
BC147 
BC148 
BC119 
BC157 
BC158 
BC159 
BC169C 
BCT71 
BC172 
BC173 
BC177 
BC178 
BC179 
BCi82 
BC183 

lip 
18p 
119 
16p 
18p 
lap 
lip 
46p 
39p 
3Sp 
22p 
22p 
22p 
22p 
40p 
lap 
10p 
10P 
11p 

Op 
9p 

10p 
11p 
13p 
139 
1Sp 
129 
11p 
139 
20p 
17p 
20p 
12p 
12p 

BC184 
BC187 
BC212 
BC213 
BC211 
BC337 
BC478 
BCY70 
BCY7I 
BDI31 
BD132 
80135 
80138 
BD139 
80140 
BD181 
BD182 
BDY56 
BF115 
BF1 O7 

BF170 
BF173 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF181 
BF185 
BF194 
BF195 
BF190 
BFI 97 
8F200 
BF257 

149 
32p 
14p 
12p 
17p 
24p 
32p 
209 
24p 
35p 
43p 
54p 
SSp 
Sip 
60p 
47p 
97p 

175p 
24p 
25p 
25p 
27p 
28p 
30p 
3Sp 
3Sp 
3Sp 
3Sp 
24p 
24p 
tap 
lip 
17p 
Isp 
40p 
34p 

BF258 39p 
BFR39 34p 
BFR40 34p 
BFR79 34p 
BFR80 34p 
BFR88 37p 
BFX30 32p 
BFX84 28p 
BFX85 27p 
BFX86 28p 
BFX87 22p 
BFX88 2Sp 
BFY50 17p 
BFY51 lOp 
BFY52 17p 
BRY39 48o 
BSX19 18p 
BSX20 18p 
130105 17Sp 
BU108 312p 
MJE340 49p 
MJ2955 110p 
MJE2955 107p 
MJE3055 70p 
MPSA00 37p 
MPSA12 02p 
MPSUO6 7sp 
MPSU58 98p 
0C28 70p 
0C35 70p 
0C41 
0C42 19p 
0C45 lip 
OC71 259 
TIP29A S0p 
TIP29C 42p 

OP. AMPS 
301A Eat. Comp. 8 pin D L 
5361 FET Op. Amp TO 99 
709 Eat. Comp. 8/14 pin DIL 
710 DIP. Comp. 14 pin OIL 
741 Int. Comp. 8/14 pin DIL 
747 Dual 741 14 pin DIL 
748 Ext. Comp. 8 pin DIL 
778 Prop. Op. Amp TO 99 
1458 Dual Op. Amp. 8 pin DIL 
3130 CMOS/Bipolar Mostet 
3140 BIMOS/FET Input 8 pin DIL 
3900 Quad. Op. Amp. 14 pin DIL 

40p 
300p 

30p 
459 
25p 
70P 
40p 

1539 
75p 

108p 
108p 
60p 

LINEAR I.Cs. 
CA 3028A Diff. Cascade Amp. To 99 112p 
CA 3048 5 Transistor Array 14 pin DIL 70p 
CA 3048 Quad. Low Noise Amp. 250p 
CA 3053 Dill. Cascade Amp. TO5/DIL Hp 
CA 3080 Op Tranaconduct. Amp 8 DIL OOP 
CA 3089E FM IF System 18 pin DIL 254p 
CA 3090AQ FM Stereo Decoder OIL 5009 
ICL8038BC VCO Funken 14 pin OIL 400p 
ICL8038CC VCO Funken 14 pin DIL 340p 
LM380N 2W Audio Amp 14 pin DIL 104p 
LM381N Stereo Pre Amp 14 pin DIL 180p 
M252 Rhythm Ken 16 pin DIL 8500 
MC1310 FM Stereo Decoder 14 pin DIL 200p 
MC1351P Lim/Det. Audio Preamp 104p 
MC1495 Multlpher 14 pin DIL 370o 
MC1496 Bal. Mod/Demod 14 DIL 115p 
MC3340P Elec. Attenuator 8pin DIL 1009 
MFC4000B 3W Audio Amplifer PCB 75p 
NE540L Audio Pwr. Drier 1099 140p 
NE555V Timer 8 pin OIL 40p 
NE558 Dual 555 14 pin DIL 76p 
NE5618 PLL with AM Demod 425p 
NE5628 PLL with VCO 18 pin DIL 425p 
NE565 PLL 14 pin DIL 200p 
NE566V PLL Function Gen 8 pin DIL 1059 
NE567V PLL Tone Decoder 8 pin DIL 2009 
2567 Dual 587 16 pin DIL 400p 
SN72733 Video Amplifier 14 pin DIL 1S0p 
SN76003N Audio Pwr. Amp with int. HS 275p 
SN76013N Audio Pwr Amp with Inc HS 17Sp 
SN76023N Audio Pwr Amp with int HS 175p 
SN76033N Audio Pwr. Amp with int. HS 275p 
TAA62IA Aud. Amp. for TV OIL 3109 
TAA661B FM IF Amp Lim/Detector OIL 1SOp 
TBA641B Audio Amp QIL 300p 
TBA800 5W Audio Amp OIL 100p 
TBA810 7W Audio Amp QIL 1259 
TBA820 2W Audio Amp OIL 100p 
TDA2020 20W Audio Amp QIL 4059 
XR2240 Prog Timer/Counter 16 pin DIL 400p 
ZN414 TRF Radio Receiver 1018 1409 

TIP30A 609 40362 
TIP30C 72p 40410 
TIP31A Sip 40409 
TIP31C Stp 40411 
TIP32A 03p 40594 
TIP32C 85p 40595 
TIP33A 97p 
TIP33C 120p 
TIP34A 124p 
TIP34C 160p 
TIP35A 2439 
TIP35C 2909 
TIP38A 297p 
TIP38C 360p 
TIP41A 70p 
TIP41C 849 
TIP42A 70p 
TIP42C Np 
TIP2955 76p 
TIP3055 60p 
TIS93 26p 
ZTX108 11p 
ZTX300 16p 
ZTX500 19p 
ZTXSO4 40p 
2N697 25p 
2N898 32p 
2N706 22p 
2N708 22p 
214818 439 
2N930 fOp 
2N1131 25p 
2N1132 2Sp 
2141304 40p 
2141305 40p 
2N1306 409 
2N1307 40p 
2N1813 22p 
2141711 229 
2141893 329 
2142219 22p 
2N2222 229 
2142389 iSp 
2N2484 32p 
2N2801/A 22p 
2N2905iA 229 
2N2006/A 229 
2N2920RB Op 
2N29280G 11p 
2N3053 lip 
2143054 439 
2N3055 54p 
2143439 72p 
2N3442 1519 
2143702 14p 
2143703 14p 
2N3704 14p 
2N3705 14p 
2N3708 12p 
2N3708 11p 
2N3700 11p 
2143707 14p 
2N3773 3209 
2N3800 9013 
2N3904 22p 1 A 100V 27p 
2143005 22p 1A 400V 28p 
2193906 229 IA 600V 32p 
2144058 19p 2A 50V 40p 
2N1080 199 2A 100V 46p 
2N4123 22P 2A 400V Sbp 
2N4124 22P 3A 800V 63P 
2N4125 22P 4A 100V 75p 
2N4126 22p 8A 50V 72p 
2N4289 249 6A 100V 78p 
2144371 142p 6A 400V 90p 
2N4348 173p 
2N4401 34p 
2144403 34p 
2N5089 349 
2N5296 58p 
2145401 62p 
2146107 70p 
2146247 200p 
2N6254 140p 
2146292 70p 
40360 43p DIAC 
40361 43p BR1O0 32p 

FETs 
BF244 
MPF102 
MPF103 
MPF104 
MPF105 
2N3818 
21113820 
2N3823 
2N5457 
2N5458 
2145450 
3N128 
314140 
3N141 
40603 
40673 

45p 
6Sp 
6Sp 

243p 
85p 
07p 

45p 
40p 
40p 
40p 
40p 
27p 
S0p 
54p 
40p 
40p 
40p 
819 
92p 
81p 
Sap 
S8p 

UJTB 
11343 37p 
2N2180 0Sp 
2N2948 45p 
2144871 40p 
PUJT 
2N6027 {Op 
DIODES 
SIGNAL 
OA47 Op 
oA81 10p 
OA85 11p 
0A90 7p 
0.491 Op 
OA95 Op 
0A200 OP 
0A202 10p 
tale 
1149184 119 
1144148 Ip 
RECTIFIER 
BY100 31p 
BY126 15p 
BY127 12p 
1 N4001 4p 
1144002 Op 
1144004 7p 
1144005 7p 
1 N4007 sp 
ZENER 
2.7 to 33V 
400mW 11p 

I W 22p 

NOISE 
Z5J 140p 
BRIDGE 
RECTIFIERS 
lA 50V 25 

TRIACS 
Amp Volts 

3 400 1309 
6 400 182p 
6 500 1949 

10 400 2009 
10 500 270p 
40430 1059 
40669 97p 

OPTO -ELECTRONICS 
PHOTO- LEDs 
TRANSISTORS TIL209 Red 15p 
OCP70 33p TIL211 Green 32p 
OCP71 120p T1L32 Infrared 01 p 
2N5777 48p MV5025 27p LDRs 0.2" 
ORPI2 60p Red 18p 
ORP60 75p Green 29p 
ORP61 75p Yellow 32p 
SEVEN SEGMENT DISPLAYS 
3015F Minitron 0'3" 175p 
0L704 Com. Cathode 0.3" 1809 
DL707 Com. Anode 0.3" 160p 
DL747 Com. Anode 0.6" 250p 
DRIVERS 
75491 Quad Segment Driver 14 Pin Oil 78p 
75492 Her Mod Driver 14 Pin DIL 97p 

Govt., Colleges, 
etc. orders 
accepted 

SCR THYRISTORS 
lA 50V TO5 439 
lA 100V TO5 45p 
IA 400V TO5 50p 
3A 400V STUD 81p 
7A 400V TO5 t HS 97p 
BA 50V Plastic 142p 
16A 100V Plastic 173p 
16A 400V Plastic 1959 
16A 600V Plastic 238p 
BT106 150p 2N3525 1049 
C106D 70p 2N4444 2009 
MCRIOI 27p 2N5064 43p 

PW VIDEO 
WRITER KIT OF 
6 x 2102-2 RAM 
1 x R03-2513 ROM 
£20 inc. VAT. 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel. 01.204-4333 Telex 922800 

Sonic 
HIFI DISCOUNT CENTRES 

DISCOUNT 
SPEAKERS 

Imp 8 or I5 7 as app. 

ALL NEW 
UNITS 
Guarantees: 

TITAN 5 years 
FANE 2 yr. 

OTHERS I year 
ALL PRICES 

INC. VAT 
List Sonic 

5" FANE 501 Mid or Price 
Full range Sp. Price L493 

8" x 5" lOw Various makes Sp. Price 43.95 
8" A.F. Model 80 Sp. Price LS -93 
8" A.F. Model 83 Sp. Price £6.95 
FANE 8" 808T Sp. Price L3.95 
FANE 8" 807TP Sp. Price 14 75 
8" WHARFEDALE LINTON 

KIT Sp. Price Pair 423 .95 
8" FANE MODE ONE KIT , , Pair 419.73 
0" WHARFEDALE GLENDALE XP 

KIT Sp. Price Pair 153.95 
0" ELAC Model 1ORM Sp. Price /3 1115 

2" FANE 121/I5LR 20w Sp. Price /7.95 
2" FANE 122/10 25w Sp. Price L7.95 
2" POP 257 Sp. Price 49.95 
2" TITAN 12/35 35w L15.00 11050 
2" TITAN T12/60A 60w L21.00 L12.50 
2" TITAN T12í IODA IOOw L36.00 422.95 

CELESTION GI 2M Sp. Price L12.99 
12" CELESTION G12H 30w Sp. Price LIS, 95 
12" CELESTION G12/50 50w Sp. Price [1650 
12" GOODMANS 12 PD Sp. Price £17.95 
12" FANE 'SPECIALIST' 

DISCO 80 C25.95 [17.30 
12" FANE 'SPECIALIST' 

GUITAR BOL C24. 75 [16.50 
12" FANE 'SPECIALIST' 

GUITAR 806 C24.95 L16 50 
12" FANE 'SPECIALIST' P.A.80 C24 75 L16.50 
12" FANE CRESCENDO 12A L57.35 L37.95 
12" FANE CRESCENDO 12L C59.95 139.95 
12" FANE CRESCENDO 

12 BASS L56.95 /39.95 
15" TITAN T15m60 60w £28.00 41895 
15" TITAN T15/70 70w 030.00 L19.95 
15" TITAN T15/100 I OOw C40.00 L27 95 
15" FANE 'SPECIALIST' 

BASS 85 C37.75 128.95 
15" FANE CRESCENDO 

15'IOOA C72 95 449.95 
15" FANE BASS CRESCENDO L75.95 L49.95 
FANE CRESCENDO 15/I0OLT 474.69 149.95 
IB" TITAN TIB/100 IOOw L44.00 L29.95 
18" FANE CRESCENDO 18A L99.95 L66 95 
18" FANE CRESCENDO BASS C89, 95 £5995 
18" FANE CRESCENDO 

'COLOSSUS' 18" 200 watt C/ 15.00 469 95 
HORN UNITS 
CELESTION MHI000 
FANE 910 MK 11 

FANE 912 
FANE 920 
FANE 144 
FANE )104 

Sp. Price 
L1775 
C19'50 
L59-95 
L7.95 

C16.95 

L13 75 
112 99 
LI4 99 
/39,95 

15 95 
112,95 

HIGH POWER FANE HPXI LI 75 
CROSS OVER'S FANE HPX2 /I 75 

MANY OTHER DISCOUNT LINES 
(for personal callers only) 

including CABINETS, AMPLIFIERS, 
T'TABLES, DISCO CONSOLES, etc. 
Add 75p each (LI 50 pair) for carriage 

CREDIT TERMS AVAILABLE oordverers 420 
Please enclose stamp for leaflets or with 
enquiries. Prices correct at 29.9.76. 

MAIL ORDERS & EXPORT to 
106 NEWPORT RD., MIDDLESBROUGH 

Personal callers to above or 
403 SAUCHIEHALL STREET, GLASGOW 

Tel: 141-332-0700 
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CB oggler! 

In the July issue of Practical 
Wireless you wrote a most 
interesting article called "One 
flew over the Citizen's Band". 
Firstly let me say that to some- 
one like myself, and many others 
who are eagerly awaiting the 
advent of a CB licence being avail- 
able in this country, oh! what joy 
to be able to read those dreaded 
words "CB" in your magazine. 
Yes, for far too long many 
organisations and many 
individuals have looked down 
their noses at this mention of CB. 
So somewhere along the line at 
long last it has reached PW, and 
we can hope the Government 
departments concerned. 

I agree all the way that we do 
not want a carbon copy of the 
US style jumble in and around 
the big cities, and I know that 
frequency allowance is the big, 
big problem. I am only a short- 
wave listener, no more, and have 
tape contacts in the States, who 
have sent recordings of CB -ers at 
work, so I know the jumble that 
results in over -crowding of the 
air -waves. Just tune in any time 
to the 25, 31 metre bands etc. 

But can you give any idea of 
where and when, or who, or what 
concern motivated the idea of CB 
in the UK? I know you said that 
the problems were-"when, where 
and how?" But over the last few 
years any attempt to ask about 
CB and it being allowed here 
only resulted in a form being sent 
-so I could go to tech for a 
couple or more years and sit for 
my Radio Amateur licence-which 
is what I do not want! OK you can 
say that I'm wanting the easy way 
out, getting on the air for the 
cost of a licence over the nearest 
post office counter, but if it can 
happen not only in the USA, but 

Canada, and Germany, Sweden, 
and even some eastern European 
countries-then why not here? 
So please-you have whet not 
only my appetite, but many of 
my friends too. 

By the way, just for the record, 
I am 39 this year, so it is not the 
case of a kid getting on the air 
for a giggle, oh no. For far too 
many years I've oggled my pals 
CB -rigs fitted in cars, shacks etc, 
plus the genuine usefulness it 
can hold to the serious user. Many 
lives would be saved in Snow- 
donia for example, if the poor 
unfortunates had carried a small 
walkie-talkie with them, the limits 
are endless. So keep up the good 
work, and many thanks for your 
article.-M. B. Walker (Coventry). 

Text book PW? 
In reply to your leader article 

in the September issue of PW 
titled "Wireless or What?" 

I have been receiving PW 
monthly for about 5 years and 
have always found it extremely 
good value for money. However, 
there seems to have been a 
gradual drop in the number of 
constructional projects which the 
reader of "modest means" can 
build. Even the Take 20 seems to 
have disappeared. 

My suggestion is that each 
month there are three types of 
project. One could be a part of a 
more complex project, eg tele - 
tennis, etc. The second type 
could be a fairly complex project 
which could be featured in one 
month's PW and costing less than 
£20, and the final type should be 
similar to the Take 20 showing 
construction details of projects 
costing less than £5. The latter 
group would enable either the be- 
ginner or a reader of limited 
budget to build something regu- 
larly. Any or all of the projects 
in any one month could be "wire- 
less" or "electronic" which would 
give plenty of scope. 

Another suggestion is that each 
month there could be an article 
which would enable readers who 
would like to transmit to reach 
the City & Guilds radio amateur 
examination standard. Then more 
simple 2m equipment projects 
could be included. This may re- 
vive the almost unused 2m band. 
D. Jewitt (Hull). 

No Justice 
To answer Nick Moyes and his 

friends, PW October 1976. 
Thousands of people such as 
farmers, climbers, boat owners 
and hikers want CB, people who 
have no knowledge or interest in 
the mechanics of radio, but who 
could make good use of a system 
which could possibly save their 
lives. It seems to be a strange 
state of affairs, where anybody 
can bang out 1.5W on 27MHz to 
play with a toy boat or plane, but 
radiate 100mW from a 'walkie 
talkie' on the same frequency, 
and you are in line for a £400 fine 
and/or six months in prison. 

I agree that when CB comes to 
this country (and the sooner the 
better) there is a need for strict 
control, a licence to be produced 
before the purchase of equipment 
etc., but surely we are in a first 
rate position in this country to 
learn from the mistakes that have 
been made in other countries as 
regard to frequencies and licens- 
ing conditions. I think that any- 
body who has ever listened to US 
truck drivers on CB will agree 
that it makes far more entertain- 
ing listening than the only too 
predictable talk of the weather, 
and what dipole is being fed from 
which valve that radiates from 
our SW friends.-Peter Jones 
(Swansea). 

No honestly! 
On reading Mr. Dodd's letter 

in the September issue of PW 
criticising your magazine, I 

couldn't help but reply in 
defence. 

May I point out to Mr. Dodd 
that without all this so called 
"electronic gimmickery" he talks 
of, the articles could so easily 
become boring. Magazines like 
PW must move with the times 
or be left behind in a rut. If it is 
valves you want, look through 
all your back issues for there are 
plenty to be found. As for "wire- 
less", only my Grandfather calls 
it that now! (How about P.R. 
eh!) 

I am sure there is enough radio 
(the modern term for the device 
which does the same, but a bet- 
ter, job as the wireless), to 
satisfy any enthusiast. Anyhow, 
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there are limitations beyond 
which the entire topic of radio 
can go no further without issuing 
all readers with an electronics 
degree. As PW publishes three 
or four articles twelve times a 
year, surely this point would 
soon be reached. 

Perhaps the electronic (ugh) 
"gimmickery" will teach the old 
fashioned the new religion of 
semiconductors, and show them 
how infinitely more interesting, 
convenient and versatile they are 
than the outdated valve. 

The revolution is well on the 
way to victory, and being a young 
man yourself Mr. Dodd, surely 
you can appreciate the advantages 
of semiconductors and adapt to 
their strange world easier than 
many. Being eighteen, I have 
bypassed valves and started on 
semiconductors (including I.C.'s) 
and found PW invaluable as a 
source of knowledge and practical, 
sound advice. I should hasten to 
add that I am not completely 
ignorant of valves (thanks to the 
"valveless" PW) and I know 
which I prefer! 

If as you say PW is catering 
for the under twenties, good luck 
to them, for that is where their 
future custom is coming from. As 
to the oldies (i.e. over twenties, 
nowadays if you are over forty 
you are senile apparently) stop 
grumbling about what you are 
missing and turn on to the new 
kind of electronics, it's more fun, 
honestly! Stephen A. Hill (Leeds). 

Bionic RSGB 
With reference to W. M. 

Miller's (Cambridge) comments 
on my letter to yourselves, May 
issue, regarding the RSGB's atti- 
tude to publishing articles for the 
beginner. 

Mr Miller states that in Tech- 
nical Topics section of the Radio 
Communication, there have been 
many simple articles published. 
Well I have been receiving the 
Journal of the RSGB since the 
days of the "Bull" and the amount 
of articles printed for the be- 
ginner, certainly does not amount 
to many. 

He also states that the RSGB 
is not a publishing house. This 
statement is a little odd, for if 
they can print articles on linear 
amplifiers, tunnel diodes, active 
and passive phasing techniques, 
etc, they can also print articles 

for the novice. Not all the newly 
elected members of the RSGB, Mr 
Miller, are Electronic Wizards nor 
do they possess a Steven Austin 
Bionic Brain, they just want suit- 
able articles dealing with the first 
steps of our wonderful hobby. 

I can assure Mr Miller I am a 
fully paid up member of the 
RSGB, unlike G4CEX (although I 
share his views), I also greatly 
appreciate the very good work 
the Society does on behalf of the 
radio fraternity, but come on 
RSGB please cater for the be- 
ginner, for, after all, today's be- 
ginners are tomorrows licenced 
Amateurs. If Mr Miller wants a 
copy of my letter to the RSGB 
handing out Bricks and Bouquets 
I will gladly send him one. A. J. 
Lees (Bournemouth). 

Toothless dog 
Your comments in the editorial 

of the July PW are most unfair. 
You conclude the editorial by say- 
ing: "isn't that why we voted 
these people into Parliament-or 
have I got democracy all wrong?" 
Indeed you have got democracy 
wrong, Mr. Flowers, for you advo- 
cate compulsory membership of 
the RSGB who are in no way 
democratic and represent the 
minority of amateurs and an 
even minute minority of the 
general public. So how can you 
now speak of democracy? 

If you believe that the govern- 
ment is not democratic then 
the RSGB must be less demo- 
cratic, for on any major policy 
it does not take a vote or a 
general opinion, even within its 
own membership. For example, 
who wants repeaters on the 2m 
band? The RSGB don't really 
know, as the membership has 
never voted on it or even had a 
survey done. Also, what of the 
opinion of non-members? It is, I 
am afraid, a classic case of the 
very, very, noisy minority again. 
So if the RSGB follows this lead 
who wants to be a member and 
worse still a compulsory mem- 
ber? 

The next statement is, "but the 
RSGB fights for the amateur 
bands." Oh! no it does not, only 
as a toothless dog. For it has no 
power or enforcement to back it 
up. It may well do better if it 
allowed, as trades unions do, 
some equal say from official 

branches (not clubs) with a set 
voting system on major issues, to 
include non-members also. 

I hope you publish this letter 
for it is very rare that anyone 
writes against the RSGB. How- 
ever, I feel the time has come 
for some sensible comments to 
be made and questions asked.- 
A. Leaver G4ECB (Colne). 

Too true 
Mr. Alexander Dodd makes 

several statements in his letter 
"Valves" published in the Sept- 
ember issue of PW one of which 
absolutely must be challenged. He 
complains about the lack of 
"Wireless" in a magazine of that 
title, purely on the basis that 
there are no valves to be found 
in the circuits, and that there is 
therefore no "Wireless". Surely, 
Mr. Dodd, you are aware that the 
first wireless sets used semi- 
conductors in the form of crystal 
detectors and the valve was a 
later intruder. Thank goodness, I 
say, we have got rid of those 
nasty new-fangled valves and 
gone back to good old semi- 
conductors. 

He has, however, got a point 
when he queries the existence of 
the twin "PracticeIs", Wireless 
and Electronics. An example may 
be found in the issue in which his 
letter appeared, the PW "Easy - 
build Video Writer". Now had this 
article been about the display of 
characters using "Wireless Tele- 
graphy", i.e. Teletext, then no-one 
could complain. Since, however, 
no "Wireless Telegraphy" is in- 
volved, Mr. Dodd's point is 
sustained, though not for the 
reason he states. 

That is not so say that there is 
not room for more general 
articles. I for one am quite happy 
with the present content as my 
interest does not lie with wire- 
less. Others may have different 
views, of course. I feel that the 
title of "Practical Wireless" is 
misleading for historical reasons. 
Of course "Wireless World" has 
a similar problem, and indeed 
both of these publications would 
have very limited appeal if they 
stuck purely to "Wireless Tele- 
graphy". I can't think of a better 
title, though, and I suspect we 
will have to live with status quo. 
R. I. Harcourt B.Sc (Thornton 
Heath). 
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(Ronald J. Portugal) 

Dear Practical Wireless Reader. 
It is with great pleasure that I offer, for the first time in Great Britain, this selection of high 

quality test and circuit -building equipment. Continental Specialities has earned a high 

reputation in USA, and our goods are bought again and again, not only all over the States, 

but also in Canada, Australia and many other countries. 
The reason for our success is simple. All our equipment is carefully designed to make 

life easy for the user, and then manufactured to a very high standard, to satisfy both the 

professional engineer and the enthusiastic hobbyist. 
And at today's prices, we think the value is unbeatable. 

QT Sockets 
Circuit -building and testing at its easiest! Forget the soldering -iron; with 

these sockets and bus -strips you won't need it. Each socket is made up of 

rows of 5 contacts, connected transversely at the back, and each bus -strip 

has two rows of contacts, connected lengthways. You can plug in and out 

almost any component you can think of; DIL 1Cs (6-40 leads), T05s, 

discretes with any lead diameter from .015 to .032 inch. Component inter- 

connections are made with standard solid insulated wire. The contacts are 

solid Silver -Nickel alloy, with contad resistance only 0.4 milliohms, spaced 

at standard 0.1 inch pitch. The bodies are made of high -temperature plastic 

(so if you do decide to solder the heat won't hurt it); the reverse side, with 

the connecting strips, is covered by a peelable, tough vinyl insulation, and 

each socket unit has a snap -lock mechanism for easy mating to its neighbour. 
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Type Price Length Contacts 

QT59S 8.00 6.5" 5x 118 

z.í 
t11i,{ II Me QT59B 1.60 6.5" '2x50 

t t 

QT47S 6.40 5.3" 5x94 
QT47S 1.45 5.3" 2x40 
QT35S 5.50 4.1" 5x70 
QT35B 1.30 4.1" 2x30 

Proto Boards 
Another great idea for easy circuit building, based on the QT socket and 

bus strip concept. These Pinto Boards come as complete kits, which you 

assemble in a few minutes, ready for immediate use. PB6, £10.45, includes 

one QT47S socket and two QT47B bus strips, four 5 -way building posts, 

a base -plate with rubber feet and all the necessary assembly, hardware. 

PB 100, £13.20, gives you two QT35S sockets, one QT35 Strip, two binding 

posts, base plate and assembly hardware. Try the QT and Proto Board 

system once and you'll never want to be without it. 
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Logic Probe LP1 

A really low-cost, circuit -powered logic probe. Hardly bigger than a fountai n 

pen, but amazingly versatile. It shows logic -state high, low or inoperative 

for any node of a TTL, HTL or CMOS device. (100Kninput impedance). 

It detects and displays pulses as narrow as 50 nanosec, and level transitions 

(both +ve and -ve) at frequencies up to 10MHz, or even higher. (The pulse 

LED blinks continually 3 times a second for all input frequencies over 3Hz). 

And you can switch to memory, to store and display (until reset) single 

pulses, transitions or transients. LP1 works on any power supply, 5-15V, 

and has good input and output protection. Price £28.60. 

Proto Clip 
Another brilliant time -and -trouble saving device. Slip 

one of these 14, 16, 24 or 40 pin clips over a DIL 1C in 

situ, and you can trace signals, inject signals or even 

wire othercircuitsinto existing boards. The low -resistance 

Nickel -Silver contacts are on a narrow throat to fit over the 

most densely -packed ICs. And look at these prices: 

PC14-£2.80 PC16-£3.10 PC24-£5.50 PC40-£8.90 
They're the lowest cost IC test -clips on the market! (UK Patent 

Pending No.33948/75). 

How to Order 
it's easy. Give us your name and full postal address, in block capitals. 

Clearly state the type-number.and quantity ordered for each item. Send 

ordinary UK bank cheque or international money order (from any post 

office) made out in UK currency. Goods will be despatched air mail, 

direct from factory; allow 2-3 weeks from posting your order. (All prices 

shown are in UK Pounds Sterling). 

Type £Price QTY TOTAL Type £Price QTY TOTAL 

QT59S 8.00 £ __. __ PB -6 10.45 £ 

QT59B 1.60 £ P9.100 13.20 £ 

QT47S 6.40 £ PC.14 2.80 ._.... . £ 

QT47B 1.45 £ PC.16 3.10 £ 

QT35S 5.50 £ PC24 5.50 £ 

QT35B 1.30 £ ........ PC.40 8.90 £ 

LP -1 28.60 £ 

Narre 

Address 

Dealer enquiries invited. Note. Any UK taxes or duties chargeable are 

solely the responsibility of the buyer. 

That's all for this month. But we'll send a catalogue full of good things to everyone writing 

to us, or you can use the enquiry service. Best wishes, and happy circuit -building! 
Yours sincerely, =M= 

Continental Specialities Corporation, 44 Kendal St., PO Box 1942, New Haven, Connecticut, 06509 USA. 



TAMBA ELECTRONICS QUALITY PRODUCTS 
FOR HI-FI, DISCO, 
P.A. GROUP AND CLUB USE 

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT/RMS 
Choose the power you need from these five pure complementary amplifiers 

Two-year guarantee 

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

Suits loads 4-16 ohms (optimum 
load 8 ohms, TAM50/100/250, 4 ohms 
TAM500/1000) 
Low distortion (0.1%) 
20-20,000 Hz f 1dB 
Silicon circuitry throughout 
Inherently open circuit proof 
Four simple connections 

High sensitivity-100mV 
Low profile (lin high 3}in x 3in) 
75% efficient 
Glass fibre printed circuit board 
Accepts most mixers/pre-amplifiers 

TAM50 5W RMS 25V supply £3.20 
TAM10010W RMS 35V supply £375 
TAM250 25W RMS 45V supply £425 
TAM500 50W RMS 45V supply £8.05 
TAM1000 100W RMS 85V supply 
(all modules carriage free) 

£0.80 

POWER SUPPLIES 
For 1 or 2 TAM50/100 £4.25 (carr 50p) 
For 1 or 2 TAM250/500 £6.95 (carr 500 
For 1 or 2 TAM1000 £980 (carr 50p) 

You may order as follows: C.W.O. (crossed cheques, P,O.s, M.O.s, etc.) C.O.D. (50p 
extra). We accept Access and Barclaycard -send or telephone your number -do not 
send your card. Add VAT at 8% to orders for 50-100W units and a 121-% for 5-25W 
units 

Hours, 9.30 a.m.-5 p.m. 
Monday -Saturday. 
Callers welcome. 
Tel: (01) 684 0098 

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

BENTLEY ACOUSTIC 
CORPORATION LTD. 
7a GLOUCESTER ROAD. LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. at 12t% Telephone 6743 

OB2 -40 6880 -35 6K7G .36 128117 .56 300L15 1-00 
0Z4 -55 6BA6 -40 6K8G -50 12BY7 -85 35A3 .76 
1A3 -80 6BC8 B0 81080T -65 12E1 3.50 3505 -80 
IASGT .56 68E6 .40 6L1 2 60 12350T .40 35D5 90 
1A7GT 60 60116 70 6L6GC -70 12J7GT -70 35L6GT -80 
1030T -56 8836 -86 6L7 80 12K5 1.50 35W4 -55 
1060T -80 6BK7A 85 6L18 80 12K7GT -50 3523 .80 
1L4 .2516BQ7A -80 6L19 2-00 12K8 76 35Z4GT -70 
1N5(IT -75 6BR7 1-00 6LD20 -80 12Q7GT -50 3525(IT .80 
1125 .50 6B R8 1-25 6N7GT -70 129C7 .50 42 1.50 
194 -40 6B97 1.70 6Q7G -50 12807 .55 43 1-96 
1114 .70 6BW6 100 6Q7GT 60 128117 50 3oB5 -96 
1175 -85 68µ'7 .85 6Q7(31) 85 12837 80 S0C5 -70 
2D21 -55 61126 -80 6117G 70 128Q7 80 50CD6G 
20K5 .75 6(14 .40 6SA7 56 1.29R7 75 1 20 
2X2 -70 6C50 -80 68C7GT 76 14117 -75 50EH6 -85 
3A4 -65 6C6 .46 6807 50 1497 1 00 50L6GT 
3D6 .40 6C9 2.00 68117 55 19AQ5 86 1 00 

3Q5GT .j 0 
0 
6CB6A -50 

6CD6G 1-80 
6837 80 
69K7GT 55 

19(16 8 50 
19111 4.00 

85A2 76 
85A3 75 

384 .46 6CG8A 90 69Q7 80 2001 70 90AG 3 00 
3V4 .80 6CL6 g5 6V6(I 30 20E2 85 15082 1 00 
4C116 -05 6CLHA .96 6V6(iT 55 20L1 1 20 2158G -80 
5C06 75 6(7517 1-00 6X4 .45 2001 1 00 807 1 10 
5R40 1-00 6(1('5 -90 6X5GT 45 2003 1 00 1622 2ß0 
5114G .80 6D3 75 7116 80 2004 84 1625 2 50 
5t'4G -80 6DE7 90 7B7 80 2005 1-50 5702 1 20 
5Y3GT .55 6DT6A 85 7117 80 25A6(1 70 5763 1 66 
5Z9 1.00 6EW6 .86 7117 2-00 25L6G 70 6057 1-00 
6340 48 6E5 1-00 7Y4 80 25050 -80 6060 1 00 
5Z40T .55 6F1 -80 7Z4 Nu 25241 50 6067 1-00 
6/30L2 .79 606(1 60 802 '50 25Z5 75 7193 -80 
6A8G 1-40 6013 90 9D7 '70 2526G 80 9002 -55 
6AC7 .55 6014 90 10C2 '70 2807 2 00 9006 45 
6AG5 -35 6015 75 1015E7 80 30A5 75 ACPEN 1 20 
6A07 -60 6018 80 1001 87 301115 77 AC6PEN -80 
6AH6 .70 6023 85 1009 85 30C17 77 AL60 1 20 
6AJ5 .70 62'24 80 10018 86 30C18 1 00 ARP3 -80 
6AK5 .45 6025 1-00 10L1)11 75 3005 70 ATP4 50 
6A K6 -70 6028 .74 10013 80 3001,13 70 AZ1 50 
BAMBA -70 603.2 70 10014 2 50 3001,141 00 AZ31 .80 
6AN8 .70 6060 80 12A6 -85 30L15 -75 AZ41 .50 
6AQ5 -47 60f18 .A -80 12AC6 80 30L17 70 B36 76 
6AR5 -80 6(1K5 -75 12A06 80 30045111 98 BL63 2 00 
6A870. 1-00 60177 90 12AE6 -80 30012 74 CL33 1 75 
6AT6 60 6H6GT -80 12AT6 45 30019/ CY1C 1 00 
6AU6 40 6J50T 50 12AU6 50 3004 .90 CY31 70 
6A V6 50 636 -36 12A2'6 60 30PLI 1 00 DAF91 35 
6A {1'8A 84 637(1 -36 12BA6 50 300L131.00 DAF96 80 
6A X4 7516,I1'8:\ 90 128E6 55 30PL141 29 DC90 70 

DF91 .30 
DF96 .80 
DK40 -70 
DK92 1-00 
DK 96 .70 
DL96 .80 
DM70 .80 
DM71 1.75 
DY87/6 .85 
DY802 -45 
F.BOCC 2-50 
EBOCF 5-00 
E80F 9-80 
E88CC 1-20 

E188CC 
2,60 

E1148 .80 
EA50 .40 
EA76 1.80 
EABC80 -40 
EAC91 .56 
EAF42 .70 
EAF801 -75 
EB34 .30 
EB91 .17 
EBC41 .76 
EBC81 .46 
EBF80 -40 
EBF83 -45 
EBF89 -40 
EBL_1 2.00 
EC86 -84 
EC88 -84 
EC92 .55 
ECC33 2.00 
ECC35 2-00 
ECC40 -90 
ECM .84 
ECC82 -34 
ECC83 .84 
ECC84 -35 
ECC85 -59 All goods are unused, tested, and guaranteed. Despatch charges: -26p on all orders below E10 in 
ECC86 1.25 value. Orders over 310 poet free. Orders despatched same day as received. Any parcel insured against 
ECC88 51 damage in transit for Sp per parcel extra. Terms of business available on request. Many others in 

ECF80 .50 
ECF82 -50 
ECF86 -80 
ECH21 9-00 
EC1135 1-60 
EC1142 -71 
ECHO! -35 
ECH83 .50 
ECH84 -50 
ECL80 .45 
ECL82 .40 
ECL83 .74 
ECL84 -86 
ECL85 .70 
ECL86 -60 
E022 1-00 
EF40 -78 
EF41 .75 
EF42 .90 
EF73 1-76 
EF80 EH 
EF83 1-25 
EF85 -88 

E92CC -70 EF86 .46 
E180F 115 E089 -32 
E182CC I 

EF91 .60 
3.3.00F.F92 60 

EF97 .90 
EF98 .90 
EF183 -88 
EF184 .88 
EF804 1-75 
EH90 .45 
EL32 .80 
EL34 -90 
EL35 3-00 
EL37 3-00 
EL41 -67 
ELel .85 
EL83 .70 
EL84 -34 
EL86 80 
EL95 .87 
EL360 1-80 
EL606 1.20 
F.M80 -55 
F.M8I . 80 
EM83 -80 
EM84 -45 
EM85 1.90 
EM87 1.10 

80 ECC189 stock too numerous to list. Please enclose S.A.E. for reply to ally correspondence. ECC8071.40 

EMM803 PCC85 -47 1 PY800 -40 1;191 .60 AC166 -30 06185 -47 
250 PCC88 .131 PY801 .40 17251 1-00 AC168 .44 BFY50 -28 EY51 45 PCC89 49 PZ30 -50 L'301 -55 AC176 -64 BFY51 -28 

EYB1 46 PCC189 .62 QQV03/10 17403 .90 AC177 -32 BFY52 -23 
EY83 80 PCF80 40 2.00 17404 .715ACY17 -30 BY100 .21 
EY84 120 PCF82 -45 Q895/10 17801 -80 ACY18 -23 BY114 .21 EY86/7 87 PCF84 .70 1.00 174020 -75 ACY19 -23 BY126 -18 
EY88 65 PCF86 -57 Q8150/15 VP23 -05 ACY20 .21 BY127 .21 EY9l 50 PCF2001-00 1.80 VP4l -90 ACY21 -23 BY210 .30 
EZ40 59 PCF2011-00 QV06/20 VR105 .60 ACY22 .18 BYZ11 .30 
EZ41 52 PC0801 .49 8.50 VIM 11 1-00 ACY28 -21 110212 .30 
E280 88 POF802 -54 R19 .75 VU120 1-00 ADI40 .42 BYZl3 .30 
E281 82 PCF806 .58 TH233 1-00 VU133 1,00 AD149 -58 FBY11A 88 
GY501 86 PCH200 TP26201-00 WI07 -75 AD161 -53 F8Y41A .28 0232 60 1-00 UABC80 .46 W729 1-20 AD162 .53 0A9 .14 
0Z33 180 PCL82 .40 17A042F42 -70 X41 1.00 AFI14 .30 0A47 -12 
f1234 75 PCL83 .49 UBC41 -50 X66 1.80 AF115 .18 0 A7 -18 
1237 110 PCL84 -48 UBC81 .56 2759 5.85 AF117 -28 0A73 18 

HABC80 80 PCL86 .54 UBF80 -50 AF121 .35 0A79 .11 
HL23DD PCL806 160 U13089F89 -89 Translators AF125 -20 0A81 -11 

88 PEN25 1-00 UBL21 2-00 & Diodes AF126 -21 0A85 -11 
HL41DD PEN45 1-00 UC92 -50 184744 18 A1,180 -58 0.490 .14 

1.00 PEN45DD UCC84 .90 2N404 -21 AF186 -84 OA91 -11 
HL42DD TOO UCC85 45 2N966 -81 BA115 18 OA95 .11 

1-00 PEN46 .80 130080F80 -80 2N1756 -58 11A116 .21 0C44 -18 
HN300 1 70 PEN453DD 17(11121 BOO 21,72147 -99 1.1.5129129 -14 0C45 18 
HVR2 100 2-00 UCH42 -71 2N2297 -28 BA130 12 OC46 -18 HVR2A PENDD- 1JC1181 -45 2N2369 -18 BA153 -18 0070 14 

1 00 4020 1-00 UCL82 .4152N3053 .38 BC107 14 OC71 -18 
KT41 1 00 PFL200 -70 UCL83 .67 2N3121 2-90 BC108 14 OC7L 13 
KT66 3 00 PL33 50 17041 -70 2N3703 -93 BC109 -14 OC74 .28 
KT81 2 00 PL36 -60 17042 .80 2243709 -23 BC113 -30 0075 -18 
KT88 5-76 PL81 -49 17080 .40 AA119 .18 BC115 -18 0076 -18 
KTW61 PL81A -68 UF85 -50 .AA120 .18 BCII6 -30 0077 -82 

1.50 PL82 -87 UF89 .45 AA129 18 BC118 .28 OC78 18 
KTW62 PL83 -45 UL41 -70 AAZ13 .21 8CY10 -53 OC78D 18 

1.50 PL84 -50 UL84 .48 AC107 .18 BCY12 -88 OCel -18 
KTW63 PL504/500 UM80 -80 ACI13 -30 BCY33 -23 00810 18 

1-20 -90 11Y41 .50 AC126 -14 11CY34 -28 0082 -18 
MHLD6 

98 
PL305 1.55 
P1.508508 100 

UY42 .60 
17085 .85 

AC127 BO 
AC128 -23 

BCY38 .26 
BF158 -21 

0082 .18 
0083 .28 

111.114 1-15 PL509 1.65 1710 1.00 AC132 -28 110159159 .30 OC84 -28 
P61 -80 PT4D 1-00 1712714 115 AC154 -30 00163 -23 OC123 -28 
PABC80 -45 PY33/2 -50 1119 4.00 AC156 .23 110173 .44 0C160 28 
PC86 -02 PY80 .50 1725 -71 AC157 .30 110180 -36 OC172 41 
PC88 .62 PY81 -40 1726 -80 AC165 -30 130181181 .47 0C200 -55 
PC92 .55 
PC95 .70 
PC97 .39 
PC900 .40 
PCC84 -39 

PY8'2 -40 
PY83 -44 
FY88 .40 
PY500A 

1-09 

U33 1.75 
1135 1 76 
1747 2.00 
U45 1-20 
1181 .80 

MATCHED TRANSISTOR SETS:- 
LP16 (AC113. AC154. AC157. A4120) -810 
per pack. 1/OCBID t 2/01181, 50p. 
1/0044 a 2/0045, -503. 110082D. A 
210082 .560. Set of 3/0083 '760. 

Bimetal oler of EF50 valves. Soiled but armed and tested. 91 each. 
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AMATEUR RADIO 
SATELLITES 

IIIIIIIIIAIIIIIIIIIIIIullulllullllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 
R.F. STEVENS G2BVN 

ECENT articles in Practical Wireless have 

Rdescribed professional communications satel- 

lites and their applications. It is the object 

of this article to provide basic information concern- 

ing amateur radio satellites and when and how 

they may be heard. Radio amateurs have been 

interested in space phenomena since the appearance 
of Sputnik 1 in 1957. Prior to the actual launch the 

journal of Soviet radio amateurs published informa- 

tion to aid amateurs in receiving signals from the 

satellite. By this means reporting on a scale far 

beyond professional capabilities was made available. 

HISTORY 
In 1960 a group of radio amateurs on the West 

coast of the USA formed the Project Oscar Asso- 

ciation. OSCAR is an acronym for Orbiting Satellite 

Carrying Amateur Radio. The object was to design 

and build satellites for use in the amateur bands 
to enable radio amateurs everywhere to make con- 

tributions to space technology. Early satellites, both 

Soviet and American, were devices transmitting 
telemetry and beacon -type signals. The communica- 
tion era had not yet arrived. 

The first Oscar was placed into orbit by a Thor- 

Agena vehicle launched from the Vandenberg air 

force base in December 1961. The 101b satellite 
transmitted information about its internal tempera- 
ture for 277 revolutions. OSCAR 3 was launched 
into a polar orbit in March 1965 and was the first 
amateur communications satellite. In addition to a 

translator in the 144MHz band it also transmitted 
information about battery voltage and spacecraft 
temperature. 

The Radio Amateur Satellite Corporation was 

formed early in 1969 to co-ordinate space projects 
both nationally and internationally. AMSAT, as it 

is known, now has national organisations in many 

countries throughout the world, including the UK. 

The first satellite project carried through by AMSAT 

was OSCAR 5, designed and built by students at 
Melbourne University in Australia. This was a 

beacon -type device launched in early 1970 as a 

secondary payload on a Tiros -M mission carrying 
a weather satellite. 

OSCAR 6 is a communications satellite launched 
aboard a Thor -Delta vehicle, again carrying a 

weather satellite as the primary payload. OSCAR 6 

satellite carries a translator and an advanced tele- 
metry and message storage system. It has long 

exceeded its anticipated life and this has been 
achieved only by continuous ground control enab- 
ling the spacecraft batteries to satisfy the demands 
made upon them. Solar cells can only be charged 
when the satellite is in sunlight and therefore a 

careful balance between charge and discharge, 

Practical Wireless, December 1976 

The OSCARThe 
solar cells form the outsider skin of the package 

ation tests prior launch. 

caused by usage, must be maintained. This require- 

ment is the reason for the reduced operating 
schedule shown in the accompanying table. 

OSCAR 7 is also a solar powered satellite but 
carrying two frequency translators, beacons and an 

advanced telemetry system. Launched aboard a 

Delta vehicle with two professional satellites, it 

was placed into an orbit similar to that of OSCAR 6. 

OSCAR 7 was built by radio amateurs in Australia, 
Canada, W. Germany and the USA. It was the 
culmination of a four-year project and its profes- 

sional equivalent would have cost about two mil- 

lion dollars. Funds came from individuals and 
organisations sympathetic to the project and aero- 

space companies donated space -qualified compo- 
nents and equipment. 

In addition to the many thousands of contacts 
made through the translators of the two satellites 
by radio amateurs, students in all parts of the world 
have been able to study space science with the aid 
of OSCARS 6 and 7. 
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SUMMARY OF SATELLITES LAUNCHED 1961-1970 

OSCAR 1 OSCAR 2 OSCAR 3 OSCAR 4 OSCAR 5 

Launched 
End of radio 
life 
Orbit 

Initial apogee 

Type of radio 
equipment 
carried 
Frequency 
(MHz) 
Aerial 

12 December 1961 

1 January 1962 
inclined 81 at 
equator 
450km 

telemetry beacon 

14498 

monopole 

more than 5000 
reports received 
from 600 stations 
in 28 countries 

2 June 1962 

20 June 1962 
inclined 73 at 
equator 
417km 

telemetry beacon 

144.99 

monopole 

more than 6000 
reports received 

9 March 1965 

24 March 1965 
polar 

975km 

repeater 

144/145 

four monopoles 

Some 100 stations 
in 16 countries 
communicated 
through the 
satellite including 
two -way trans- 
Atlantic contacts 

21 December, 1965 

16 March 1966 
inclined 26` at 
equator 
elliptical 
200-35000km 
translator 

144 input 431 output 

four monopoles 

about a dozen two- 
way contacts in- 
cluding the first 
direct satellite 
communication 
between the USA 
and the USSR. 

23 January 1970 

15 March 1970 
inclined 102° at 
equator 
1500km 

telemetry beacon 

14405 and 2945 

},c monopole (vhf) 
dipolResults 

the firth amateur 
satellite to:- 
(1) be ground con - 

trolled. 
(2) be self - 

stabilised 
(3) have multi- 

channel 
telemetry 

LISTENING TO OSCAR 
Complicated equipment is not needed to listen 

to the two satellites. The two basic essentials are 
a shortwave receiver covering the amateur 10 metre 
band (28 to 30MHz) and a receiving aerial. Most 
modern receivers of the general coverage type cover 
the amateur 10m band and it is then only neces- 
sary to check the calibration to ensure that you are 
listening for OSCAR signals at the right spot on 
the dial. You will see from the details of OSCAR 6 
and 7 that the 10m frequencies are not precisely 
the same for each satellite. You should also note 
that the beacon frequencies are different. The 
beacon of OSCAR 6 is often quite weak but you 
should have no problem at all in hearing the beacon 
of OSCAR 7 on 29.502MHz. The beacon will often 
be heard when there are no communication signals 
being received by the satellite receiver. 

With some of the older general coverage receivers 
the sensitivity on 10m may be sufficient for you 
to hear only the strongest signals through OSCAR. 
In these circumstances a small 10m pre -amplifier 
is recommended and this should be connected be- 
tween your aerial and your receiver. A pre -amplifier 
made specially for OSCAR use is available from 
Hamgear Electronics of Norwich, or it is a rela- 
tively simple matter to construct such a unit from 
published information. 

The receiver should have a beat -frequency oscil- 
lator (BFO) to enable single-sideband (SSB) and 
morse (CW) transmissions to be correctly received. 
Almost all the radio amateurs who communicate 
through the satellite by telephony use SSB. For 
both OSCAR 6 and 7 your receiver control should 
be in the upper sideband (USB) position. When the 
signals are first heard from the satellite it will 
probably be 3000 to 3500 kilometres away. In the 
overhead position the distance of the satellite will 
be only about 1460km. Therefore, the signals from 
the satellites can be expected to be relatively weak 
at first, increasing in strength as the satellite comes 
towards your receiving system and then gradually 
dropping in signal strength as the satellite goes 

APOGEE 
(FURTHEST PO/NT FROM EARTH) 

ELLIPTICAL ORBIT 
- 45° ri 

EGOATOP 

PERIGEE 
(CLOSEST POINT 

TO EARTH) 

INCLINATION 
ANGLE 

EARTH - 

CIRCULAR POLAR ORBIT 
ec=90° 

DESCENDING 
NODE 

CIRCULAR 

EQUATORIAL 
ORBITe,0° 

ASCENDING 
NODE 

oc= ANGLE OF INCLINATION TO EQUATOR 

Illustration of terms used to describe satellite characteristics. 

r 

COPPER WIRE 
16 FT 

LENGTH 

INSULATORS / INSULATOR 

COAXIAL CABLE 
(NOT LONGER THAN /00 Fr) 

A simple OSCAR receiving system. 

away to the north. Due to an effect known as 
"doppler shift" you will find it necessary to adjust 
the frequency of your receiver by a small amount 
during the passage of the satellite. 

WHEN TO LISTEN 
The Table shows some suggested times when it 

will be convenient for most people to listen to the 
OSCAR satellites. Of course, OSCAR 7 can be 
heard during the morning periods when it is on 
the north -south path but at this time most people 
will be otherwise engaged. Once the satellite has 
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SUMMARY OF SATELLITES NOW IN ORBIT 

Launched 
Orbit 
Apogee 
Perigee 
Period 
Velocity 
Longitude increment 
Beacon 

Translator (MHz) 

Satellite 
availability 

OSCAR 6 

15 October 1972 
inclined 101 at equator 
1456km 
1451km 
114.994 minutes 
7.111km/sec 
28.74 per orbit 
29 45MHz 

145 90 to 146 

Mondays, Thursdays and Saturdays ascend- 
ing mode passes in later afternoons and 

evenings 

OSCAR 7 

I 

15 November 1974 

inclined 101 at equator 
1450km 
1450km 
114.944 minutes 
7.136km/sec 
28.73' per orbit 
29 502MHz (mode A) 
145.972MHz (mode B) 

435-100MHz (mode A) 

00 input/29 45 to 2955 output 145.85to 146.95 input/29 40 to 2950 output 
(mode 
432125 to 432175 input/145 975 to 145925 

output (mode B) 
Every day except Wednesdays. Satellite is in 

mode A on odd days of the year; mode B on 

even days. 

WHEN TO LISTEN FOR THE OSCAR SATELLITES 

OSCAR 6 (2945 to 29 55MHz) 

Day Date 

Thursday 11 November 
13 November 
15 November 
18 November 
20 November 
22 November 

Saturday 
Monday 
Thursday 
Saturday 
Monday 

Orbit number 

Friday 
Sunday 
Tuesday 
Thursday 
Saturday 
Monday 

12 November 
14 November 
16 November 
18 November 
20 November 
22 November 

equatorial crossing 

13635 1952 at 356 

18660 1947 at 354 

13685 1942 at 353 

13722 1837 at 337 

13747 1831 at 336 

13772 1826 at 334" 

OSCAR 7 (29 4 to 29-5MHz) 

9122 
9147 
9172 
9197 
9222 
9247 

1947 at 346 
1941 at 345 
1935 at 343 
1928 at 342 
1922 at 340 
1915 at 338 

listen between 

2000 and 2015 
1955 and 2010 
1950 and 2005 
1845 and 1900 (overhead at 1854) 

1840 and 1855 (overhead at 1849) 

1835 and 1850 (overhead at 1843) 

1955 and 2010 (overhead at 2004) 

1950 and 2005 (overhead at 1958) 

1945 and 2000 (overhead at 1952) 

1935 and 1950 (overhead at 1945) 

1930 and 1945 (overhead at 1939) 

1925 and 1940 (overhead at 1932) 

The satellites will be on a South -North path during all of the above orbits. All times are GMT. 

been heard it will re -appear approximately 115 

minutes later at a position 28° further west. If you 

are interested in listening to orbits in addition to 

those shown in the Table then a calendar of orbital 

predictions is obtainable from AMSAT-UK whose 

address is given later in this article. 
Before the end of the year a booklet will be 

available which will give all the orbits of OSCARs 

6 and 7 for the whole of 1977. However, with the 

availability of pocket calculators it is a very simple 

procedure to determine the time and crossing of 

satellite orbits once a reference orbit is available 

as a starting point. Any of the figures in the column 

headed "equatorial crossing" in the Table may be 

used as reference orbits and as a starting point for 

calculations. Remember to add 28° and 115 minutes 

for each successive orbit. 
The satellites are at an altitude of approximately 

1460km and terrestrial stations can be received up 

to 4000km away from the satellite. Two stations each 

at the extreme range of the satellite i.e. 4000km 

can communicate through OSCAR thus giving a total 
possible range distance of about 8000km. The satel- 

lites are constantly moving along their orbital paths 

and therefore stations located in different parts of 

Practical Wireless, December 1976 

the world come in and are heard through the satel- 

lite, disappearing some minutes later when new 

stations will be heard. As an example of what can 

be done G3IOR has effected two-way communication 
with stations in nearly 80 countries through the 
OSCAR satellites. 

FURTHER INFORMATION 
The amount of literature now available on space 

science is vast. However a great deal of it relates 
to professional projects and is often difficult to fol- 

low by a person not a specialist in these matters. 
The Radio Society of Great Britain publishes a 

booklet entitled Keeping Track of Oscar which con- 

tains a great deal of basic information and costs 

40p (post paid). The address of RSGB is 35 Doughty 

Street, London, WC1N 2AE. Available from the 
same source is the polar stereographic map, neces- 

sary if one is interested in plotting the OSCAR 

orbits, which costs 35p. 
If one is interested in obtaining the basic details 

of the behaviour of space satellites, which applies 

to both amateur radio and professional devices, 
continued on page 674 
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FI 
i 

(Contd.) 
Ron HAM E 

VHF National Field Day is an important event 
in the RSGB's Contests Calendar. Normally 
held in September, this year it was held on 

July 3/4 fortunately coinciding with a mild tropo- 
spheric opening giving that "something extra" to a 
normally exciting competition. 

According to the writers trusty barograph, the 
roots of this opening can be traced back to midnight 
on June 23rd when the atmospheric pressure began 
a gradual rise from 30.2" to 30.35" by noon on the 
28th, where it remained until noon on the 30th. 
Around 1800 on the 30th, the pressure began falling, 
the most vulnerable time for a VHF/UHF disturbance, 
and reached 30.1" around 2000 on July 3rd, see 
Fig. 1. 

Signs for Field Day looked good on July 2nd, 
when, at 0839, the writer, at his home in Sussex, 
received a 559 signal from GB3EM (432.91MHz.) 
with only a dipole feeding the receiver, and by 2300 
this signal was 599. This may well have been the 
first VHF NFD to take place with temperatures up 
in the 90's. 

The opening eased on the 4th while the pressure 
remained steady (30.1"), but things livened up 
between the 5th and 8th coinciding with a further 
gradual decline in pressure to 30.0" at noon on the 
8th. Signals from the Emley Moor beacon were heard 
on the 5th, 6th and 7th and up to a dozen Continental 
FM broadcast stations were heard in Sussex between 
88-100MHz each day. 

SPORADIC -E 
July is accepted as the third month of the 

sporadic -E "season", and like previous years there 
have been frequent upsets to terrestrial radio signals 
in the 4m and 6m bands. The most prominent 
disturbances were during the early morning of the 
1st and 17th, the early evening of the 23rd and the 
afternoon and early evening of the 25th. On each 

Monday 28 
XII 

I 
5 

Tuesday 29 , Wednesday 30 , Thursdayl/7 
Mt. XII Mt. XII Mt XII 

occasion the writer checked 65 to 73MHz using an 
Eddystone 770R, fed with a horizontal dipole, and 
received strong signals from east -European broadcast 
stations. 

Strong signals on the R1 television frequencies 
(Vision 49.75MHz, Sound 56.25MHz) were prominent 
at the least hint of a sporadic -E disturbance and 
signals from E2 sound (53.75MHz) were heard on 
July 2, 11, 16, 22, 23, and 25 while the usual crop 
of continental RT stations were heard disturbing 
Band 1. 

10M BAND 
A 599 signal from the German beacon DLOIGI 

was heard on the 17 days indicated in Fig. 2, and it 
is worth noting that this signal is mainly heard 
during the early morning. The signal from 5B4CY 
was heard less frequently and averaged about 559. 
Both of these beacons are a valuable indicator for 
the prevailing condition on "ten". 

AUGUST 
THE writer's Hammarlund HQ -180 spends most 

of its working life idling around the beacon 
frequencies in the 10m band and reference 

to Fig. 3 will show that signals from beacon stations 
were heard on eight days during August, DLOIGI on 
each day except the 10th and 5B4CY on days 5, 10 
and 22. Suddenly, at 0745 on the 22nd a very strong 
burst of solar noise swamped the 10m band for 
several minutes proving how right it is to leave a 
receiver monitoring the band to catch the un- 
expected. Later, around midday, the writer was on 
the South Downs using a low -band Cambridge in his 
capacity as an ATC radio instructor, when a massive 
burst of solar noise, lasting for 16 minutes, came 
from the speaker, and this with only a rod aerial 
on top of the vehicle. On arrival home the radio 

Friday 2 , Saturday 3 , Sunday 4 
Mt. XII Mt. XII Mt. XII Mt. 

30" 

-2 

28" 

Fig. 1. Barograph chart covering period of National Field Day in July when conditions were above normal. 
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JULY 1 2 3 4 5 - 6 7 8 9 10 11 12 13 14 15 16 17 18 - 19 20 21 22 23 24 25 26 27 -: ( 

28 29 40 31 

OLOIGI AM 

Mb 

PM 

. 
5B4CY AM 

Mb 

PM 
Al 

Fig. 2. Reception of the 10m beacon stations DLOIGI and 564CY provides a good guide to conditions. 

telescope charts were examined and this hefty burst 
had been recorded at both 95 and 136MHz. 

Although this was an isolated event the solar noise 
storm which began on July 31st continued for 11 

days, Fig. 3, during which time several individual 
bursts were recorded in addition to the high radio 
noise level. This noise storm was the first since the 
end of March and was associated with a large sun- 
spot which may well have been the first of the new 
solar cycle. 

DX FOR BREAKFAST 
The daily routine listen on Band II around 0730 

revealed that a VHF lift lasting for two or three 
hours occurred every morning between the 10th and 

18th inclusive, bringing strong signals from between 
four and fourteen continental broadcast stations into 
southern England between 88 and 100MHz. During 
the same early morning periods, except for 10th and 
17th, a picture was received in Sussex from the 
Midlands (IBA Ch.8) on 189MHz with only a dipole 
feeding the receiver. It is always worth the DXers 
while to take an early morning listen around Band II 
when the atmospheric pressure is high and the 
weather is hot and settled, which was the case over 
the southern half of England and parts of Europe for 
most of August. 

The stage was set for a tropo -opening when the 
atmospheric pressure, already high, began to rise 
around 0100 on the 18th, Fig. 4, then dithered around 
30.4" for about 24 hours before it started a gradual 

AJGUST 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 [30 31 

_ 

- - 

II I Solar 

Sporadic -E 11 

10m beacons - ---- 

Short skip 

Tropo 

_ - 
-- 

_ 1. - 
A2 

16 Tuesday 17 

Fig. 3. Summary chart of several types of VHF activity during August. 

Wednesday 18 Thursdayl9 Fhiday 20 , Saturday 21 , Sunday 22 , 

XII Mt XII Mt. XII M1 
XII Mt. XII Mt. XII Mt. All M, 

I jI 
I 

3p^ t 
29" -_ 

` \ 

Fig. 4. Chart of barometric pressure in August, the effects of the changes being described in the text. 
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fall. Early on the 19th, the VHF's opened up and 
Band II was the first to suffer as signals from Con- 
tinental broadcast stations poured into southern 
England, often overpowering the UK stations! 

The reader will see the relationship between the 
falling pressure and the increase in numbers of con- 
tinental stations in Band II if he compares the table 
in Fig. 3 with the barograph chart in Fig. 4. This 
tropo -opening was on a predominant north/east path 
because a large number of the Continental stations 
were of German origin and further proof came in the 
2m band when a 589 signal from DLOPR (144.910 
MHz) was heard from the evening of the 19th to the 
early hours of the 21st. UK radio amateurs took 
advantage of the good conditions to work some Con- 
tinental DX on 2m. 

An almost identical opening, with German FM in 
Band II accompanied by a 599 signal from DLOPR 
occurred during the early morning of the 26th and 
lasted for a couple of hours. Periodically on days 
19, 20 and 21 strong signals were received on 70cm 
from GB3SC (432.89MHz) and GB3EM (432.910MHz) 
with only a dipole feeding the receiver. 

SPORADIC -E 
Apart from minor disturbances to signals in the 

4m and 6m bands during the mornings of the 13th 
and 22nd, the amateurs who use the 4m band should 
have had a peaceful month, free from the upsets 
caused by sporadic -E. 

'Faraday, Greyfriars, Storrington, Sussex RH2O 
4HE. 

Readers experiencing unusual reception of stations 
on the VHF/UHF bands of the nature described by 
Ron Ham in the first two articles are invited to send 
brief reports to him at the above address. NOT to 
the Editorial offices! 

If there is sufficient response a regular feature 
could be compiled for inclusion in PW-Editor. 

AMATEUR RADIO SATELLITES--contd. from page 671 

then recommended reading is Artificial Satellite 
Observing by H. Miles, published by Faber and 
Faber in 1974 at a cover price of £5.50. 

AMSAT-UK is the national organisation of the 
Radio Amateur Satellite Corporation and is the 
means of exchanging information on radio amateur 
satellites between interested users. It is also the 
basis of the UK satellite construction group. Further 
information may be obtained from P. Gowen, G3IOR, 
17 Heath Crescent, Hellesdon, Norwich, Norfolk, 
NR6 6XD. Any enquiries should be accompanied 
by a s.a.s.e. The address of the USA organisation 
is AMSAT, PO Box 27, Washington, DC 20044, USA. 

Up-to-date information regarding satellite availa- 
bility and orbital data can be obtained by listening 
to the RSGB News Bulletins which are transmitted 
in the 2/80m amateur bands on Sunday mornings. 
Also on Sunday mornings at 1015 local time is the 
AMSAT-UK net on 3780kHz SSB when orbital data 
for the following week is transmitted. On Sunday 
evenings at 1930 local time there is an OSCAR net 
on 144.28MHz with the net control station located 
in SW London. 

So why not have a listen for OSCAR? Irrespec- 
tive of propagation conditions you will hear stations 
from Africa, Asia, N. America and Europe in com- 
munication through a satellite built by amateurs for 
amateurs. Good listening! 

PW TECHNICROSS PUZZLE 
Solution to No. 16 

presented last month 
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KINDLY NOTE! 
'Interwipe' Car Electronics project sheet, Oct. 76 

1. The Dorant box should be numbered 509-989 (114 
x 55 x 64mm). 

2. The relay contacts RLA1 N/O and N/C are shown 
reversed on the circuit diagram. The PCB drawing 
is correct. 

3. Fig 6-connections to a 3 -contact switch should 
be as the drawing below:- 

AMENDMENT TO INTERWIPE SWITCH DRAWING 
INCORRECTLY DRAWN ON P.W. PROJECT SHEET. 

ro 
UölóR 

x x 
1 

Reconnect to A 

1. Remove Contact A from Switch and connect to Contact 3 of Relay. 

2. Connect Contact 1 of Relay to Contact A of Switch. 

3. CONTACT B IS LEFT UNTOUCHED. 

4. Connect an extra lead from Contact C of Switch to Contact 2 
of Relay. 
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play your IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

PNTED CIRCUIT ISCI 
egQv ,*s:;.:.;,,. w rrrrrrrr 

iirii+ifrríria,. , . 

Remember your first thrill 
on hearing a musical box? 
Remember your disap- 
pointment when the reeds 
broke? 
Now you can recapture 
that authentic Polyphon 
sound for yourself or your 
family knowing that there 
are no reeds to fail and, 
with a little practice, you 
can create and play your 
own tunes. 

also 

LTflOfllC 
OLY PHON 

OSCILLOSCOPE CALIB 
VOLTAGE REFERENCE SOURCE 

PW `ICELERT' 
BLACK -ICE WARNING DEVICE 

BATOR 

ON SALE IN DECEMBER 
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PART l 
LIGHT chasers are the latest generation of 

sound to light display units to appear at parties 
and discotheques. This chaser, in common with 

many of the others, owes its existence to the advances 
in TTL (Transistor -Transistor Logic) modules. The 
unit has four light channels, four light sequences 
and can be triggered by five different modes. The 
chase can be initiated by an external audio signal, 
including microphone and stereo speakers, or from 
an internal clock which can vary the speed of the 
chase from one step a second to 20 steps a second. 

One advantage of the chaser over the more 

D9 

Clear 
D12r 1 DB 

R14 
56 

Clock stop 

WILLIAM BEAN 
familiar sound -to -light unit is that the chaser does 
not vary intensity with sound or frequency, but 
provides movement or colour changes to music. This 
means that if the music stops the hall is not plunged 
into darkness. 

Although the control unit is essential, the main 
attraction is the display and some thoughts on dis- 
plays are given later in the article. The design load 
for each channel is 1 kilowatt and the unit will 
deliver that load indefinitely but, to keep the mains 
current to manageable levels, a maximum of 750 
watts per channel is recommended. 
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CIRCUIT OPERATION 
Reference to the block schematic, Fig. 2, shows 

that the circuit could be split into two sections, one 
dealing with the electronic programme generation 
and the other with lamp driving and monitoring. 

C14í 
0.iuF, 

R1B 
.M/` 

1k 

IN 4001 

TRIO 
BCY 70 

Lock out 
suppressor 

R16 
220 

0 0 
R27 R26 R25 
330 330 33 

BC107 

BC107 

Tr 1 

BC107 

BC 107 

Fig. 1. The circuit diagram of the components on the PCB. The 
numbers in circles refer to pins along the side of the board. 
The external connections to these pins are shown in Figs. 

5 and 7. 
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Clock 
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converter 
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Clock 
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25- 
+12V 
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Consider the lamp driving and monitoring first. 
Fig. 1, shows that the four output lines of IC4, (QA, 
QB, QC, and QD) drive transistors Try, 6, 7 and 8 
which, in turn, drive the panel mounted LEDs. These 
LEDs therefore give an indication of the state of 
the output lines of IC4. Apart from following the 
lamps during operation they play a significant part 
in the setting -up procedure. 

In addition to driving the LED transistors, the 
output lines of IC4 enable or inhibit Trl, 2, 3 and 
4. If it is assumed for the minute that the Dim 
control is at maximum, then the pulse transformers, 
T2, 3, 4 and 5, will pass or not pass current depend- 
ing on the condition of the bases of Trl, 2, 3 and 4. 
The secondaries of the pulse transformers are used 
to trigger the Triacs CSR1, 2, 3 and 4 and the Triacs 
switch the mains to display lamps. 

It was assumed in the previous paragraph that the 
Dim control was set to maximum. The action of the 
control and the Pulse Generator are considered next. 

+12Vr- 
+5V4- 

Power 
supply 

Fig. 2. The block schematic 
of the complete unit, ex- 
cluding the lamp displays. 

The section of Fig. 1 involved is Tr11, Tr12 and their 
associated components. A unijunction device, Tr12, 
provides the active element in the generation of the 
pulses. By connecting its B2 lead to an unsmoothed 
supply rail the output pulses are locked to the 
mains. Phase shift is achieved by varying VR3, the 
Dim control. R33 prevents the emitter of Tr12 being 
connected to the supply rail when VR3 is at its 
minimum setting. The output of Tr12, at B1, is 
coupled to Trll, which conducts for a period depend- 
ing on the setting of VR3. The output of Trll is fed, 
in parallel, to the gating transistors Trl, 2, 3 and 
4 and if any of them have the enabling input on its 
base, current flows in the primary of the associated 
transformer. 

For the remainder of the circuit, reference to Fig. 2 
shows that there are two options for driving the 
shift register (being from an internal clock or from 
an external audio source), a logic section for selec- 
tion of the mode of operation, a programme switch 
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A Fig. 3. The wiring pattern of the PCB. Note that this drawing 
is not full size. For scaling up, the true size is l0#ins 

by 4#ins. 

678 

Fig. 4. The component overlay showing location and orientation I 
of the components on the board. The wiring pattern is shown 

to assist assembly. 
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and a reversible shift register. 
The internal clock is made up of one half of IC5, 

a schmitt trigger, and VR1 with C7. The time con- 
stant of VR1/C7 determines the repetition rate of 
the clock since it fixes the time taken to pass the 
switching points of IC5. Because the charging current 
is taken ftom the output of IC5, which performs an 
inverting function in addition to its schmitt action, 
the circuit performs as a realistic clock. 

The audio amplifier consists of the two linear 
amplifiers, IC6 and IC7, together with their associated 
components. VR2 is an audio level control between 
the two stages, each of which has a gain of +40dB. 
The output of IC7 is fed to a positive sensing, time 
constant network of D1, C6, Tr9 and R13, with D1 
and C6 performing the sensing and with C6 and R13 
giving the time constant. Although R12 is across C6, 
its effect is not significant in determining the time 
constant. The value of C6 may need to be adjusted 
to achieve optimum sensitivity but 4uF was found 
to be satisfactory in the units built by the author 
and this has been called for in the parts list. The 
DC produced is used to switch Tr9 and the output 
of Tr9 is shaped by the second half of IC5. The 
input to this half of IC5 is gated with the output 
of the Mode switch, Si, and the resultant output fed 
to pin 4 of ICJ. 

Similarly, the output from pin 6 of IC5 is gated 
with output of S1 (pin 2 and 1 of IC1) and its out- 
put fed to pin 5 of ICI. This section of IC1 acts as 
an "or" gate and is used to drive the clock input of 
IC4. 

The QA and QD outputs of the reversible shift 
register, IC4, are gated with Si by the remaining 
two sections of ICI, pins 9/10 and 12/13 respectively. 
The output of the internal clock, pin 6 of IC5, is gated 
with Slb in a section of IC2, pins 1, 2 and 13, and the 
output of this gate, together with those at pins 8 and 
11 of ICI are themselves gated by IC2, pins 9, 10 
and 11. The output of this gate, appearing at pin 8, 
is inverted by the remaining section of IC2 and the 
inverted output provides the clocking .pulses for 
IC3, a JK Preset Flip -Flop. The Q and Q outputs 
of IC3 are directly coupled to pins 10 and 9 of IC4 
and determine the direction of progression of IC4. 
Thus, each pulse applied to pin 1 of IC3 will reverse 
the direction in which the chase goes. 

* components list 

Off board items 
Case, to suit, Type RB4 from Marshalls Ltd., or 
Type P.J.5 from Watford Electronics. (Size 280mm 
x 150mm x 75mm -11" x 6" x 3"). PCB, from 
Readers PCB Service (see ad.), Variable Resistors; 
VR1, 1162 lin; VR2, 1O0k0 log; VR3 100k0 lin with 
switch. Switches; Sl, 2 pole 6 way, rotary; S2, 
3 pole 4 way, rotary (only 2 poles used). Panel 
mounting fuse holder. 1A fuse to suit holder. 
Sockets; SKI, International Octal; SK2, mono 
jack socket; SK3, stereo jack socket. Plugs; PLI, 
International Octal; PL2, mono jack; PL3, stereo 
jack. Indicators, 4 LEDs, 0.2" Dia., with fixing 
washers. 5 knobs to suit controls, 4 rubber feet for 
case. 13A mains lead, Rubber grommet to suit 
mains lead. Metal strip for heat sink, 75mm x 20rnm 
x 3mm (3" x I" x 3"). Crystal microphone insert, 
Acos type 43. 4 stand-offs, 6BA x 3". 

* components list 

On the board 
Resistors 

R1 10kS2 

R2 10kS2 

R3 10k52 
R4 10kû 
R5 IMO 
R6 10kû 
R7 10kû 
R8 1 Mû 
R9 1kû 
R10 10k0 
R11 10k0 
R12 100kû 
R13 100kû 
R14 560 
R15 1000 
R16 2200 
R17 1kû 
R18 1k0 
R19 1kû 
R20 1k0 
R21 1k0 
R22 1k0 
R23 1k0 
R24 1k0. 
R25 3300 
R26 3300 
R27 3300 
R28 3300 
R29 1000 
R30 10k0 
R31 2200 
R32 2200 
R33 10k0 
R34 470 10%, 6W 

Semiconductors 
D1 0A90 Tr1 
D2 1N4001 Tr2 
D3 1N4001 Tr3 
D4 1N4001 Tr4 
D5 1 N4001 Tr5 
D6 1N4001 Tr6 
D7 any Tr7 
D8 cheap Tr8 
D9 silicon Tr9 
D10 diode, Tr10 
D11 e.g. Tr11 
D12 1N914, Tr12 
D13 1N4148. 
D14 1N4001 IC1 
D15 Zener, 5IV, IC2 

1W IC3 
CSR1 -1 Triac, IC4 
CSR2 L Type IC5 
CSR3 ,r 40669, IC6 
CSR4J by RCA IC7 

Capacitors 
Cl 0 1µF 
C2 0.1µF 
C3 2µF, 16V 
C4 330µF, 16V 
C5 0.1µF 
C6 4uF, 16V 
C7 330,12F, 16V 
C8 1000µf, 16V 
C9 0.1µF 
C10 01,uF 
C11 0.1µF 
C12 0.1µF,1000V 
C13 0.1µF 
C14 0.1µF 
C15 0.4JF 
C16 0.1µF 
All 0.1µF capacitors, except 
C12, have 4mm pin centres. 
Items coded 837449 from A. 
Marshall Ltd. are O.K. All 
resistors, except R34, are 5%, 
3W, 

BC107 
BC107 
BC107 
BC107 
BC107 
BC107 
BC107 
BC107 
BC107 
BCY70 
BC109 
TIS43 

SN7400 
SN7410 
SN7476 
SN74194 
SN7413 
LM741 
LM741 

Triac 40669 has been recoded by RCA and is now 
T2800D. Devices may be supplied with either code 
and either can be used. 

Wound components 
T1 Mains transformer. Secondary, 12V at 

0.5A, fixing centres 53mm Doram code 
980-675 and 980-681 are O.K. (Wire 675 
in series and 681 in parallel). 

T2) Pulse transformer. Home made. Primary and 
T3 L secondary each 25 turns of 28 standard 
T4 ( wire gauge, enamelled copper wire on a 

T5 J 35mm (1}") by l Omm (}") ferrite rod. 
L1 Suppression choke. Home made. 20 turns 

or 14 SWG, enamelled copper wire on a 

35mm by 10mm ferrite rod. 
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VR2 
Audio level 

Pin9 PIn6 4 

Pin 4 4 

Pin 8E ' Pin 3 4 

LED display 

VR1 
Speed control 

Pin 16 4 

>f 
N 

Pin 21 

1 Pin 22 

I Pin 23 

Pin 24 

51 Mode switch 
Deck 1 

Pin27 4 g Pin10(Program) 
0,-4.Pln 11 (Clock) 
o --s. Pin 12 (Clock reverse) 

Sta o .Pin 13(Audio) 

Pin 26 
0.--s. Pin 14(Audio reverse) 

Pin 15(Auto) 

VR3 
DIM control 

FK 202 

POWER SUPPLY 
There are two power supplies for the unit, one 

being the mains and the other being low voltage 
DC. 

The mains is fed to the lamps in the display via 
the Triacs and, in order to prevent switching spikes 
being imposed on the mains, a suppression choke is 
included in series with the line supply. 

To provide the low voltages required for the elec- 
tronics, the mains is stepped down by transformer 
T1. The 12V secondary output is bridge rectified by 
diodes D3, 4, 5 and 6. The unsmoothed, pulsating 
DC is used for Tr12, giving mains synchronisation of 
the dimming control. Initial smoothing for the rest 
of the circuitry is by D2 and C10, this being satis- 
factory for Tr11. Further smoothing is provided by 
R9 and C4 for use with the audio amplifiers. Finally 
R34 and D15 set the 5V required by the remaining 
ICs. 

S1b 

o 

Pin 17 

Deck 2 

Photograph of the in- 
side of the completed 
unit showing the pos- 
itioning of the major 
items and the inter- 
connection of the front 
panel controls to the 

board pins. 

S2 Program switch 

(1 only) 
o (1+2) 

S2aa-PIn18(1+3) J (1+2+3) 

(1 only) ¡Pin 19 (1+2) 
S2bo (1+3) o- (1+2+3) 

IFK201I 

Fig. 5. The wiring of the front panel controls and their con- 
nections to the PCB. 

CONSTRUCTION 
The assembly has been kept as simple as possible 

by producing a PCB with the majority of the inter - 
component wiring in its pattern. (See Fig. 3.) 

Since most of the components are mounted on 
the board, and Fig. 4 shows the locations and orienta- 
tion of them, construction should present no difficul- 
ties. It is suggested that the wire links are inserted 
and soldered first and components added according 
to size (i.e. transformer last). 

Do not connect the Triac heat sink to Ll at this 
stage. 

Interconnections from the board to the various 
case mounted items should be easy using Fig. 5 but 
the photos should also help. If the wires from board 
to case are kept short the unit will look more attrac- 
tive but the assembly into the case will be more 
difficult. 

A full size print of the wiring pattern on the PCB 
is available. To obtain a copy please send a large 
stamped addressed envelope and a cheque or postal 
order, value 25p, to Practical Wireless (Chroma - 

chase), Fleetway House, Farringdon Street, London 
EC4 4AD. 

This article will be concluded next month. 
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DAVID GIBSON 

THIS MONTH 

guardian AneI' 
THIS series of articles is based on the S-DeC 

solderless breadboard. Components are simply 
plugged into holes on the DeC by their own 

leads. The holes are connected together underneath 
the surface by sockets wired up in a pattern shown 
on the upper surface of the DeC. 

When you have constructed the project you can 
either unplug the components and use them again, 
or purchase a piece of Super Solder Board for 30p. 
The Super Solder Board has holes and connecting 
copper tracks, and the pattern exactly matches those 
on the S-DeC. If you want to keep your project work- 
ing and/or put it into a case, then simply transfer 
the components from the S-DeC to exactly the same 
holes on the Super Solder Board, turn the Board over 
and solder the components permanently into place. 

This first project is called Guardian Angel. The 
title derives from a kindly angel who always watches 
over sleeping children. . However, the project does 
have other applications. 

Wasted power 
A common problem with many young children is 

that they want a light left on before they will even 
attempt to get to sleep. This light is commonly 
switched off again by a parent on retiring for the 
night. The majority of lights left on for children are 
ordinary household bulbs-say 40W. Also, this 
remains on from early evening (bedtime) until 11 or 
12 o'clock when the parent goes to bed and remem- 
bers to switch it off. The majority of children are 
asleep within half an hour or so of going to bed, 
which means that power used by the 40W "night 
light" is wasted. 

The Guardian Angel changes all that. Basically it 
comprises a small torch/cycle bulb plus some very 
simple electronics. Upon switching the device on, the 
bulb will glow to its full brilliance. Gradually-so 
gradual as to be virtually imperceptible, the bulb will 
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become dimmer and dimmer until finally it goes out 
completely. 

Circuit details 
The circuit employed is extremely simple using 

only five components plus a battery, although a small 
power supply would probably be advisable if the 
project is to be wired permanently. 

The three transistors are connected in a very high 
gain compound configuration. The last of these, Tr3, 
drives the small cycle bulb LP1. The first transistor 
has its base connected to a capacitor the other end 
of which goes to the positive side of the battery. Since 
transistor Trl is directly connected to Tr2, which in 
turn has its emitter directly fed to Tr3, then the base 
of Trl is the point which determines what happens 
in the rest of the amplifier. 

At switch on, the bulb immediately lights to its 
full brilliance. The input voltage applied to the 

36 

C1 
see 

text 
41 

in< 206 

Fig. 1: Circuit diagram, showing the simple nature of the Guardian 
Angel. A 6V 6OmA bulb is suggested for LPI in order that Tr3 runs cool. 
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you will need ... 
Tri BC109 Cl 4-7,11F tantalLm 
Tr2 BC109 L1 6V 60mA bulb 
Tr3 2N1613 B1 9V battery (FP9) 
One S-DeC and one Super Solder Board. 

amplifier can only reach the base of Trl via the 
capacitor Cl. As the amplifier draws its very tiny 
current, capacitor Cl gradually charges up. Note that 
the positive side of the capacitor is connected directly 
to the positive 9V line while the negative side goes 
to the base of Trl. 

With the base of Trl at some positive potential the 
lamp will glow because the transistor Trl is biased 
"on". But as the capacitor gradually charges up, the 
base side, the negative side of Cl, gets more and 
more negative thus the base of Trl becomes less 
and less positive causing the current through the 
bulb to get less and less. 

It might be easier to consider the capacitor plus 
the first two transistors as being replaced by a 
potentiometer across the positive and negative rails 
and with its wiper arm connected to the base of Tr3. 
The charging of Cl would then be analogous to 
simply turning the wiper of the pot away from the 
positive rail and downwards thus making the base of 
Tri more and more negative. 

S -Dec holes 
Referring to the circuit diagram of Fig. 1, the 

clear circles with numbers are the numbered holes 
on the S-DeC which the relevant component(s) are 
plugged into. For example, the bulb is plugged into 
S-DeC holes 58 and 63. The last transistor, Tr3, is 

plugged into S-DeC holes 39 (collector), 54 (base) 
and 59 (emitter). Once these two components have 
been plugged in, the connections below the surface 
of the S-DeC will automatically connect the emitter 
of Tr3 to one side of the bulb. 

The time which the light remains on, or rather 
the time which it takes to go out is determined by 
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the value of the capacitor Cl. In the prototype a 
4.7µF was used. Provided this was a tantalum 
capacitor, then the light would gradually dim and go 
out over the period of one hour. Electrolytic capaci- 
tors did not give reliably repeatable times due, no 
doubt, to their leakage being greater than that of 
tantalums. Using two electrolytics marked 221ÁF gave 
widely different times. 

Other time periods can be easily achieved by simply 
altering the value of Cl. Just unplug the 4.7µF 
capacitor from holes 36 and 41, and plug a different 
capacitor into exactly the same holes. 

Note: tantalum capacitors have a positive and 
negative lead. It is essential that they are inserted 
into the circuit the correct way round. If a tantalum 
capacitor is inserted in the wrong polarity (i.e. the 
wrong way round) it is easily damaged. 

Power requirements 
Using a 6V supply, other capacitor values tried 

gave time periods as follows: 1µF (10 minutes); 
0.22µF (6 minutes); 0.1µF (214 minutes). 

The circuit was found to work well on either 6V 
or 9V. Under no circumstances should more than 9V 
be used with this circuit nor should bulbs with 
current ratings greater than 100mA be used. The 
battery used in the prototype was a large 9V unit 
(PP9) and the bulb was a 6V 60mA cycle bulb. On 
test a 6V 100mA bulb was found to work well and 
these are commonly obtainable from most cycle 
stores. It is suggested that a 6V 60mA bulb is pre- 
ferred since these will draw less current and Tr3 will 
run cooler. 

The actual lead identification on the three transis- 
tors is identical. Looking at the underside of the 
transistors and counting from the pip/protrusion 
clockwise the leads are emitter, base, collector, 

Fig. 2: Full size 
drawing of the 
S-DeC, giving 
the connection 
points for the 
three transis- 
tors, Cl and 

LPI. 

A last thought. To switch the light back on again 
and restart the cycle, simply short the two leads of 
Cl together for a moment-just a touch will do. 

Good luck with the first project. Next month there's 
a special S-DeC project for Christmas: A Christmas 
Pudding Saver which can also be usefully employed 
as a Pubometer. 
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One of these 
could 
make 
a new 
man 

of you 
Take a look at the labels. 

Each one a formula 
for making you forget 
the stresses and strains 
of modern living. 

The message of each name is: 
make something. 
Make a digital clock... 
make a coffee table... 
make some new sounds. 
The sheer concentration 
involved in constructional 
projects like these 
smoothes away 
the tensions. 

Any one of these 
"Practical" magazines 
packs so many hours 
of creative satisfaction 
that it could make 
a new man of you. 

TELEVISION 
December issue 
The art of alignment, 
audio circuits 
for the constructor 
and servicing the 
Philips G8 Colour Chassis 
and the Philips 320. 
OUT NOVEMBER 15 

PRACTICAL 
ELECTRONICS 
December issue 
Projects for 
constructing a Gamesmachine 
that produces 
random numbers for Dice. 
Roulette and the Pools 
and a Metal Locator 
that is ideal for the 
home improvement enthusiast. 
OUT NOVEMBER 12 

EX1Ra En! 

PRACTICAL 
WIRELESS 
December issue 
How to make a Chromachaser 
for flashing lights at discos. 
a VHF Converter 
Start of a new 
'S Deck Projects' series: 
OUT NOVEMBER 5 

PRACTICAL 
HI-FI Et AUDIO 
December issue 
Ten loudspeakers 
undergo the ultimate 
test - live versus 
reproduction. 
A buyers' guide to 
music centres and 
complete audio systems. 
A new series starting 
on choosing 
a hi -fl system. 
OUT NOVEMBER 12 

Pickup a`Practical'and be a new man 

EVERYDAY 
ELECTRONICS 
December issue 
Two big projects: 
how to make a 
Mini Organ and a 
Scrabble' Timer. 
Start of a new 
series explaining 
the mathematics 
used in 
electronics. 
OUT NOVEMBER 19 

PRACTICAL 
WOODWORKING 
December issue 
Contents include a 
variety of Christmas gifts 
to make, a toy farm 
and a timber wagon 
for modellers. 
a stereo storage stand 
to build 
and a carving project. 
OUT NOVEMBER 19 
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PART 5 M.J.HUGHES M. A.,C.Eng. MIERE 
This, the last major board of the project, contains 

a number of different circuits. It accepts the signals 
that have been generated elsewhere and combines 
them to produce the final video output signals that 
generate the character information for display on 
the screen. 

As on the previous boards, the intercomponent 
wiring is by etched tracks on both sides of copper 
clad epoxy resin board. Fig. 22 gives the main body 
of the wiring whilst the remaining sections are on 
the component side, as shown in Fig. 23. Connections 
between the two sides are made by means of stakes. 
Before assembly starts the construction notes for 
the previous boards should be read. 

ICs 38 to 44 are MOS devices and subject to damage 
from static electricity. Do not remove them from 
their protective packing until required and make 
sure that your body is discharged of any s-.atic before 
handling them. It is highly recommended that sockets 
are used for these devices. 

RANDOM ACCESS MEMORY 
Perhaps the most significant circuit is that asso- 

ciated with the memory section which is shown in 
Fig. 24. The main Random Access Memory com- 
prises six integrated circuits (IC38-IC43). Each of 
these packages will store 1,024 binary bits of in- 
formation-in other words each unit contains what 
amounts to 1,024 flip flops which can be individually 
set or reset. 

We use six separate circuits because each ASCII 
code that has to be memorised is made up of six 
bits. Each of the RAM circuits looks after ONE bit 
of the ASCII code-for example you wil see that bit 
1 from the keyboard is fed to the data input of IC38, 
bit 2 to the identical input of IC39 etc. In effect we 
apply the six bit ASCII code from the keyboard to 
all six memory ICs in parallel for memorising. As 
each circuit has 1,024 memory locations we can 
thus record 1,024 separate "6 bit" codes each of 
which describes a single character that is to be 
displayed. 

Our display has a capacity for 512 characters (16 
lines each having 32 characters) and so we have 
enough memory capacity for TWO full pages of 
text. More will be said about this later. Clearly we 
cannot have 1,024 separate inputs for each of the 
"flips flop" memory locations in each chip so we 

* components list 

Memory Board 

Resistors 
R8 10052 10%, 1W 
R9 33012 10%, 1W 

R10 47052 10%, 1W 
R11 33052 10%, 1W 
R12 33052 10%, 1W 
R14 3305210%, ;W 

Capacitors 
C3 10/iF, 12V, Tubular, wire ended 
C4 4714F, 12V, Tubular, wire ended 

Semiconductors 
IC38 Intel 2102-2 or Texas Instruments TMS4034 IC39 

Random Access Memories. IC40 
NOTE. These are 650nS access time devices. 

IC42 
IC4 (Although faster devices may be used, on no 

account try to use slower devices. IC43j 
IC44 General Instruments RO -3-2513 Read Only 

Memory Character Generator 
NOTE. There are other character generator 
ICs on the market but they may not have the 
same power requirements or pin connections 
and their access times may be different 

IC45 SN74174 
IC46 SN74151 
IC47 SN7410 
IC48 SN7474 
IC49 SN7404 
IC50 SN7400 
IC51 SN7430 
IC52 SN7430 
IC53 SN7430 
IC54 SN7430 
IC55 SN7410 

Miscellaneous. Printed Circuit Board, See Readers 
PCB Service ad. D!L sockets, 1 oft 24 pin, 8 off 
16 pin, 9 off 14 pin Board pins. Tinned copper wire 
for staking 
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Fig. 22. The primary side of the circuit board comprising the majority 
of the wiring pattern. The balance is on the component side. 

Fig. 23. The component side of the board. Note the polarity of C3 and . 
C4 and the reversed orientation of 1C44. 

686 
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use the principle of Addressing that has already 
been described. By using an Address Word we can 
activate any of the flip flops to accept data that is 

fed into the common data input. 
To describe 1,024 separate memory locations we 

need a binary code that has a capacity of counting 
up to the number 1024. Those that have an under- 
standing of binary numbers will appreciate that 
this needs 10 binary bits. For example the code 
0000000001 represents 1, 0000000010 represents 2 and 
so on up to 1111111111 which is 1,023. We get 
1,024 codes by using an address of "All Zeros" to 
make up the full complement. 

The inputs which accept the address codes can 
be clearly seen in Fig. 24 and as mentioned pre- 
viously the codes are generated by the Address 
Counter. The following table shows the pin desig- 

nations for the RAM address inputs with reference 
to our specialised address codes: 

ADDRESS CODE BIT 
Column Addresses 
Q24 (least significant bit) 
Q25 
Q26 
Q27 
Q28 
Row Addresses 
Q33 
Q34 
Q35 
Q36 
Page 1/Page 2 Address (Most 

024 
g 025 
8 026 

027 
g 028 

033 
034 

E 035 
li 036 

8 Bitt 
Bitt 
Bit 3 

E ait4 
1º 

Bits 
3it6 

Write 

030 

c 031 

8 032 

S23 

E 
O 

03 

o 
o 
o 
o 
o 
O 

c Ad 

'm.- Pm0 

IC38 2102-2 
F m 

O 
o 
o 
O 
O 

R8 

100 

PIN NUMBER 

8 
4 
5 
6 
7 

2 
1 

16 
15 

sig. bit) 14 

Notice that we only generate nine address lines 
from the counter. The permutations of these codes 
make up a total of 512 character addresses (sufficient 
to describe one full page of text) and we use a 
manually generated tenth code (Page 1/Page 2) to 
select one or the other group of 512 depending on 
which "Page" of data we wish to operate on. This 
latter code is generated by the switch S4. 

We feed the identical address codes to all six 
integrated circuits because, of course, we shall be 
requiring to record or read six bits at the same time 
to make up the proper ASCII code. 

Apart from the power supply inputs to the 
memory chips at pins 9 and 10 there are only three 
other connections that ought to be understood. These 
are Read/Wri etet at pin 3. Chip Enable at pin 13 and 
Data Out at pin 12. 

When the Read/WrI etet input is held at "1" any 
data on the input of the RAM is prevented from 
entering the memory. Only when this signal goes to 
"0" will the state of the data be read into the 
location of the memory that is being addressed at 
that time. Under normal circumstances the Write 
signal entering this part of the circuit is at logic 
level "1" as the memory is usually in "Read" mode 
- outputtitig data for display purposes. Only when 
a keyboard character is depressed does the Write 
signal go to "0" which allows the data to be written 
into the memory location that is being addressed at 
that moment of time. 

Fig. 24. The RAM addressing and the Read circuitry. 
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mu *NEW! 
constructor'\ 

AR! 
BLOB BOARDS 
Circuit diagram to circuit board in minutes. Layout circuit plan on .1" graph paper. 
Select Blob Board, lay components out with leads on copper strip. Blob of solder onto 
lead and your circuit is complete. Blob Boards normally half price of competitive boards. 
Roller tinned to solder components directly. No drilling or mounting. Modifications In 
seconds. Blob Board is re -usable. 

Blob Boards are circuit boards designed exclusively for the home constructor and proto 
type engineer and are normally half the price of competitive boards. Blob Boards are 
roller tinned for ease of soldering, most require no cutting or breaking of contact rails. 
HALF PRICE AND RE -USABLE. That is NEW! 

Blob Board .1" or .15" 1 off 3 off Dip Blob Boards 1 off 3 off 
All approx. inch sizes 
ZB1 V 2.5 x 5 £0.30 £0.75 ZB11C4.5.x3 £0.36 £0.90 
ZB2V 2.5 x 3.75 £0.23 £0.57 ZB21C 4.8. x 3.2 £0.40 £0.96 
ZB3V 3.75 x 5 £0.46 £1.14 ZB41C 4.75 x 7.5 £0.85 £2.13 
ZB4V 10 x 6 £1.51 £3.78 ZB81C9.5x7.5 £1.70 £4.26 

Discrete Blob Board 1 off 3 off 
Sample peck: 1 off ZB1 V + 1 off ZB8D + 
1 off ZB21C normally £2.32 ohly £2.00 + 

ZB5D 3.6 x 2.4 £0.20 £0.51 free Blob Board. 
ZB6D 2.4. x 7.3 £0.42 £1.05 Many other sizes and patterns available add 
ZB7D 4.9 x 7.3 
ZB8D 9 x 7.5 

£0.69 
£1.62 

£1.75 
£4.05 

30p post + 8% VAT to all orders. 

S-DeC 
Take an S-DeC, take a small 
stock of components. Plug 
components into S-DeC, no 
soldering, make a radio 
receiver, light operated switch, 
3 stage amplifier. When circuit 
is made unplug components 
and use them again to make a 
morse practice oscillator, LC 
oscillator, binary counter and 
any other discrete circuitry. 
See Practical Wireless for new 
series of S-DeC projects. 
S-DeC + step by step instruc- 
tions to build above projects 
and 3 more + which compon- 
ents to use + free control 
panel for mounting switches, 
lamps etc. + tree Blob Board. 
S-DeC only £1.98 + 37p (VAT 
+ post) send only £2.35. 

DRILLSAW 
GRIND BURR 
BRUSH POLISH 

PB announce a precis'on British built drill for the home constructor. 
Works better than most bigger drills and can be used for fine detailed 
work. Drills through any circuit board, need to break copper strip 
simply grind it off. 
9000 RPM Drill + 20 Assorted tools £11.20 (+VAT + post) 
Send £13.00. 
9000 RPM Drill only £5.22 + post + VAT send £6.00. 
Multi -purpose Drill stand £10.60 + Post + VAT send £12.00. 

T- DeC 
If you are using IC's to build 
circuits use T-DeC for 1 chip 
circuits and U-DeC A for 2 
chip circuits. Draw circuit on 
graph paper, plug IC into 
Adaptor and plug into DeC. 
No soldering, no bent leads, 
no wasted IC chip. Lines on 
DeC show contact rails, plug 
discrete components In. Cross 
ovens, çonnections are made 
using different coloured leads. 
Circuit completed and working 
unplug components and use 
for next circuit. No soldering, 
no damage to components. 
Use your DeC and small 
stock of components over and 
over again. T-DeC send £4.30. 
U-DeC "A" send £4.60. 
Adaptor send £2.30. 

POT LUCK 
Off cuts of fibre glass 
circuit board 5 sq. ft. 
Double sided fibre glass p.c.b. 5 sq. ft. 
Ferric chloride 5 litre mix 
Negative developer 1 litre 

Add £0.75p. to all above for 
Post + VAT. 

PB Electronics Scotland Ltd. 
57 High Street, Saffron Walden, Essex. CB10 1 AA. 
For leaflets and further information please 
send stamped addressed envelope. 
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Fig. 25. Diagramatic representation showing how the slowly stabilising 
ROM output is caught by the latches on receipt of Q23 and given a 

character cell delay. 

CHIP ENABLE 
The Chip Enable input would normally be used if 

several RAMs were connected in parallel at each 
significant bit of the ASCII word-this technique 
would be used if the memory needed extending. 
In this application we do not need to select one of 
several chips so this input is kept permanently at 
logic level "0". 

DATA OUT 
The outputs of each of the six significant bits of 

memory (pin 12 of each RAM) are fed to the six 
data inputs of the Read Only Memory (IC44) where 
the code is converted to give a five bit output word 
that describes the state of each picture point of 
a character cell row. The row in question is selected 
by the ROM Address code-Q30, Q31 and Q32- 
which comes from the Address Counter. 

DISPLAY DELAY 
It has been mentioned previously that there is a 

significant delay between accessing the right location 
in the RAM and obtaining the five bit output of the 
ROM. It is therefore necessary for the memory 
"Accessing" to be carried out a finite period of time 
BEFORE we start to display the character informa- 
tion on the screen. By using the MEDIUM SPEED 
RAM that is specified (NOTE THAT SLOWER 
CHEAPER VERSIONS OF THE 2102 MIGHT GIVE 
RISE TO PROBLEMS!) the 1.5µS of a character cell 
width is more than enough time thus we address 
the RAM during the time of the character cell 
immediately prior to the time of the cell in which 
we want it to appear. 

To produce this single cell delay we make use of 
five D Type latches in IC45. The outputs of these 
latches will take up the state of the inputs when 
the input clock makes a "0" to "1" transition. Note, 
with reference to Fig. 25, that the Q23 signal makes 
this transition at the end of a cell and thus is an 
ideal clock signal. 

690 
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ROM ROM Output of latch 
output output 
stablising stable t character cell delay 

Rising edge of 
023 latches stable 
ROM output 

Some people might query that this clock edge is 
changing at the same time as the address of the 
RAM is changing and that this might give rise to 
ambiguities. In theory this is true but in practice 
there is a minimum of 4Ons between the input 
address to the RAM changing and the output follow- 
ing suit. The rise time of Q23 is much faster than 
this so we are guaranteed to catch the data of the 
"previous" adress each time. The output data from 
IC45 is held valid for a complete character cell 
width until Q23 comes round for the second time. 

LATCH SERIALISATION 
The stable five bits from the latch then have to 

be serialised in the right sequence to give a time 
sequential pattern of picture points to make up the 
character cell row. They are fed to the inputs of 
the multiplexer (IC46). 

Remember, however, that the first picture point in 
every character cell row must be a blank as this 
forms the gap between adjacent characters (it also 
prevents any truncation of active picture point data 
which might otherwise occur during the time the 
latches are stabilising). We therefore make sure 
that the first bit of data to be serialised by the 
multiplexer is a "0". A permanent zero level is 
applied to the input of pin 4 (shown connected to 
ground in the inset to Fig. 24). 

Pins 3, 2, 1, 15 and 14 carry the five variable 
data bits and these are serialised in that order. 
The two remaining unused inputs of the multiplexer 
(pins 12 and 13) are connected to ground as is the 
strobe input (pin 7). The sequence of selecting the 
data inputs is carried out by the Multiplexer 
Address lines (Q21, Q22 and Q23). 

The SN74151 multiplexer IC has two possible 
outputs; one has the same sense as the input data 
while the other provides the data in inverted form. 
We use the latter ouput because we need to "OR" 
the video information, so produced, with the Cursor 
signal which is generated in a later part of the 
circuitry. We therefore call the output of IC46 
Video. 

The design details for the remaining circuits on this 
board will be given in the January issue 
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How to get a reputation overnight for 
making Hi Fi equipment.a ood as ours. 

V a 
To be perfectly honest, it's not that 

difficult. 
Simply go out and buy a Goldring CK2 

turntable construction kit. Follow the simple 
step by step instructions. 

And in no time at all you'll be the proud 
owner of a superb, hand built, precision 
engineered deck. 

Which can hardly fail to make your 
reputation amongst those who know about 
HiFi. And all acheived with the minimum 
capital outlay: around £28.00. plus VAT 

The Goldring CK2 kit is, in fact, based 
around the widely known G102 turntable. 

The CK2 is belt driven, giving a wow 
and flutter reading of 0.15%, and rumble 
(weighted) -60dß. 

The pick-up arm features a viscously 
damped raising and lowering device. 

For the protection of your records, 
there's an anti -skate mechanism. And with an 
easily adjustable playing weight, the arm will 
accept a wide range of cartridges, such as 

Practical Wireless, December 1976 
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the Goldring G800. 
A final touch is that both the on -off 

function and speed selection are via neat 
rocker switches. 

If you fill in the coupon, we'll send you 
our free colour brochure, which describes the 
CK2 construction unit in detail. 

04. And if you're - 
serious about HiFi, 
you couldn't hope f 

to ask for a better 
start than that. 

r - To: Goldring Limited Anglian Lane, Bury. St. Edmunds, 
Suffolk IP32 6SS. 
Please tell me more about the Goldring CK2 Construction kit 

Name 

Address 
PWI270 

Goldring 
L__Soúnd pure and simple__ 
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AUDIO 
MODULES 

A NEW APPROACH TO QUALITY HI-FI 

Cliffpalm Ltd. introduce a flexible range of high quality modules to 
enable a sophisticated hi -fl system to be built up from simple 
beginnings. 
An initial 20W r.m.s. + 20W r.m.s. stereo with standard controls 
can be expanded to give a 40W + 40W system with (in addition to 
the normal bass, treble and balance controls) a further range 
comprising "rumble" and "hiss" switchable controls with a range 
of frequencies; and a stereo image width control. 

STEREO PRE -AMP: CP-P1 : PRICE £1330 
+ VAT £1 66 

Specification 
Input Sensitivity Signal/ Impedance 

Noise 
Magnetic 3mV >70dB 47KO 
Tuner 100mV >70dB 10KO 
Tape 100mV >70dB 10K0 
Auxiliary 1-100mV 60dB- 200Kí1 

70d B 

Magnetic I/p overload 33dB; 
Distortion 0-04% at 1KHz; Output 1v r.m.s. 

into 10K[2; 
Supply voltage ±18v nominal; 
Tone controls, Bass +12dB at 100Hz; 

Treble +12dB at 10KHz. 

Description: This is a general purpose 2 channel pre -amplifier 
suitable for use with gramophone, tape, microphone or tuner 
Inputs. It requires no external components other than the poten- 
tiometers for the bass, treble, balance and volume controls and 
the Input selector switch. The unit is internally protected against 
accidental reversed supply connection. 

AMPLIFIER: CP2.15-20 PRICE: £1285 
40W r.m.s. single + VAT £1.61 
20W r.m.s. + 20W r.m.s. stereo 

Specification: 
Power output; 40W r.m.s. Into 8O, 1 channel 
or 30W r.m.s. into 150, 1 channel 
or 20W r.m.s. + 20W r.m.s. Into 412,2 channel 
or 15W r.m.s. + 15W r.m.s. Into 80, 2 channel 
Input Sensitivity 1v r.m.s.; Frequency 
response 20Hz-20KHz, at -3dB; Distortion 
0.04% at 15W; Supply Voltage +18v nom- 
inal; Size 5.1 x4 x1.25 inches. 130x102x 
32m m. 

Description: This module is designed to give either a 20W + 20W 
stereo amplifier or alternatively a 40W single channel. It has built-in 
protection against accidental reversed supply connection and it 
incorporates a thermal shut -down facility to prevent over -dissipa- 
tion. No external components are required. 

FUNCTION GENERATOR: CP-FGI PRICE: £11 75 
+ VAT £1.47 

For those requiring a wider range of facilities, this module provides 
bass and treble filter controls, comprising switchable cut-off 
frequencies for rumble and hiss reduction. Also included is a 

stereo separation control. 

POWER SUPPLY: CP-PS 18/2D PRICE: £5.75 
+ VAT £072 

This is suitable for one 20W + 20W complete system. For a 40W + 
40W system, two power supplies are required. 

Full application notes are provided. 
Post and Packing are free on all orders. 

All units are guaranteed for 2 years. 

Eliffpaim td. 
DEPT. HF/PW, 13 HAZELBURY CRESCENT, 

LUTON LUI 1DF, BEDS. 

Technical 
Training in 
Radio, 
Television and 
Electronics 
ICS have helped thousands of ambitious people 
to move up into higher paid, more secure jobs in the 
field of electronics - now it can be your turn. Whether 
you are a newcomer to the field or are already 
working in the industry, ICS can provide you with 
the specialised training so essential to success. 
Personal Tuition and Guaranteed 
Success 
The expert and personal guidance by fully qualified 
tutors, backed by the ICS guarantee of tuition until 
successful is the key to our outstanding record in the 
technical training field. You study at the time and pace 
that suits you best and in your own home. In the 
words of one of our many successful students : "Since 
starting my course, my salary has trebled and I am 
expecting a further increase when my course is 
completed." 
City and Guilds Certificates 
Excellent job prospects await those who hold one of 
these recognised certificates. ICS can coach you for : 

Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certificate 
Diploma Courses 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV and Audio, Engineering and Servicing 
Electrical Engineering, Installations and Contracting 
Qualify for a New Career 
Home study courses for leading professional exam- 
inations and diploma courses for business and 
technical subjects :- 
G.C.E. Engineering 
60 subjects Farming 
at "O" & Heating 
"A" levels Industrial 
Accountancy Management 
Air Mechanical 

Conditioning 
Building 

Purchasing 
Sales 
Storekeeping 
Work Study 

POST OR PHONE TODAY FOR FREE BOOKLET. 

Cs 
To: International Correspondence 
Schools 
Dh-pt. 777N intertext House. London 
SW6 4UI or telephone 622 9911 

Subject of Interest 

Name 

Address 

Telephone Number 
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by Eric Dowdeswell G4AR 

UNFORTUNATELY I was not able to get along 
to the RSGB Show at Alexandra Palace and 
to judge from my correspondence I missed 

meeting some of you, for which my sincere apologies. 
Seems the Show didn't quite get airborne! Seems 
ridiculous that a difference of opinion between the 
RSGB and the Amateur Radio Retailers Assoc. 
as to whether the traders would support the Show 
or not could not have been settled earlier, to 
enable it to have been cancelled, if necessary. As 
usual, those that pay the money, to the RSGB or to 
the traders, suffered! 

Right chaps! Summer's over so let's get down to 
some serious listening for the next few months. You 
should have been out in the glorious sunshine putting 
up new aerial systems and polishing up the old ones. 
Get an ATU if you haven't already got one and make 
sure that the long wire is pulling its weight on all 
the HF bands. Get that countries prefix list upto-date 
so that you won't be astonished when that AC4 
turns out to be in W -land. 

A crystal calibrator providing check points on 
100kHz and 10kHz is invaluable and might stop some 
of you having implicit faith in your set's dial read- 
ings, which is very unwise even with the best of sets. 
I haven't yet had the chance of laying hands on any 
of the new receivers that are being advertised but 
I must admit to being aghast at one which has triple 
conversion! It has long been my contention that the 
only answer for a quiet receiver with virtually no 
spurious responses is single conversion at a high IF, 
probably around 9MHz where filters are available. 
I had hoped that we had heard the last of double 
and triple conversions a long time ago. Now it's all 
back and in solid state. UGH! This month's puzzle! 
Why was 9MHz, and sometimes 5.5MHz, chosen for 
the IF in some amateur HF band transceivers? Try 
juggling with the two frequencies. 

John Moore of Leicester sends what may be his 
last log and letter for quite a while. He's getting 
hitched but it's good to see he is sticking to his guns 
'til the last minute! Strangely, he made a 15m con- 
verter for his home-made 20m set and then found the 
band to be pretty dead, apart from a few S. Ameri- 
cans and Africans. John commented on the bad 

behaviour of certain stations in the pile-ups but, as 1 

have told him, a lot depends on the DX op. If he 
takes control of the situation and works stations 
only on the frequency he nominates then all should 
go well. 

In Colase, Lancs., Richard Berry A8994 has been 
on 2m quite a bit, but bemoans the lack of SSB 
signals. Local lads tried to convince him that "FM is 
best" but he notes that they all have smart little 
commercial rigs, so perhaps they are biased! Michael 
Walker of Leeds hopes to start an RAE course this 
autumn. He had thoughts about CBing then decided, 
very wisely, to get on and get a proper licence! He 
has a CR70A and has been playing around for about 
a year before making his mind up. You won't regret 
it, Michael. 

Our first "first timer" this month is Graham Car- 
rington who hails from Hucknall, Notts., where he 
uses a Trio 9R59DS and a long wire on 160m, doublets 
for 20 and 15m and a trapped job for 10m. He is 
another looking forward (?) to taking the RAE 'ere 
long. Alan Doherty sends in his last log for a while 
as he lowers his aerials and departs for New Zealand, 
as reported last month. Just as well, he says, with 
Force 8 to 9 Atlantic gales just down the road in 
Portrush, Co. Antrim! 

Stephen Budd A8713 just missed last month's issue 
with his news that the WWV standard frequency 
station is to close down! It's not quite so bad OM, I 
understand it is certain propagation forecasts, useful 
to amateurs, that are being cut out. Could be worse! 
Stephen is busy filling out some 2000 QSL cards when 
he has nothing else to do. He's chasing the CQ Coun- 
ties Award. When you get your ticket OM you can 
try working them! 

The autumn newsletter of DADARS, Derby and 
District ARS, is full of juicy dates for the winter 

BROADCAST BANDS 
Short Wave Reports by the 15th of the month 
to Derek Bell, c/o Practical Wireless, Fleetway 
House, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 

Segars Lane, Southport, PR8 3JG. 

AMATEUR BANDS 
Logs covering any amateur band/s in band/ 
alphabetical order by the end of the month 
to Eric Dowdeswell G4AR, Silver Firs, 
Leatherhead Road, Ashtead, Surrey, KT21 
2TW. 
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season with technical matters nicely leavened with 
cheese and wine evenings and Ladies' Nights. Always 
a good idea to look after those that sharpen our 
pencils and bring us coffee during field days and 
contests! So trot along any Wednesday night to 119 
Green Lane, or contact my old friend Fred Ward 
G2CVV. 5 Uplands Avenue. Littleover, Derby. for 
more details. 

Another old friend, R. Holmay G2DYM, is going 
into business selling aerial systems, including those 
particularly suited to the SWL. He has some pretty 
definite ideas about aerials that keep down the QRM 
from colour TV timebases, which could interest some 
readers of this column. Write to G2DYM at The Old 
Saw Mills, Whiteball, Wellington, Somerset. Robin 
Bayley (Albrighton) was unlucky to find himself 
as the only candidate on the local RAE course, 
consequently cancelled. Good to know he is busy 
looking down at the CW end of the bands and finding 
some interesting DX there. Could use some more 
CW reports for a change. Robin uses a Marconi 
R1475 set with a long wire. Martin Sole A9065 runs 
a Trio JR310 in Peterborough plus a 66ft. end -fed 
aerial and a helical whip, with a preselector in 
between. He hones to be on 2m also very soon. He 
admits failing the RAE but promises success in 
December. We'll be rooting for you OM! 

In Harrogate Steve Cottis A8961 is proudly admir- 
ing his first award, the ISWL ITU Zones Award. He 
bemoans the 20p cost of IRC's from the PO! Certainly 
can get very costly, collecting awards these days, 
P. W. Turner BRS36843 in Bishops Stortford is 
another we must wish well in the next RAE. He 
enjoyed the RSGB 2m contest and hopes to come 
well up in the lists. Sorry I cannot comment on 
your score but suggest you look up the results of 
the previous similar contest. 

The Pioneer Radio Club GM4AVH was pleased 
with the little plug I gave them last year so let's do 
it again! Present project in hand is a transceiver 
for the club station so if you are in the Edinburgh 
area why not pop in to the Gilmerton Church Hall 
in Ravenscroft Street any Tuesday evening around 
7.30 or write to Sec. R. Henderson GM4DTJ at 2 
Burdiehouse Avenue, Edinburgh EH17 8AW. 

Our sympathies must go out to David Peck of 
Cambridge whose house was gutted by fire but he 
and the family got out safely. He now has an FRG7 
and 130ft. aerial at his new QTH and has resumed 
listening. The last epistle of the month is from Steve 
Budd, again, and tells the sad news of the ill - 
health of Geoff Watts of DX News Sheet fame. 
Unless he can reduce the 80hrs/week work load 
it will certainly have to fold, which would be a great 
loss. 

Log Extracts (All SBB) 
R. Bayley: -80m CW FL8CE PY7PO UA9CM 40m 

KL7KV LU2BB 20m AP2AD CT2AP EA6CF FP8DH 
VE8RE. 

M. Sole: -20m EP2HF. HC1QRC 15m CE3IF 
KV4AD YB2SV/4U ZS2ND 10m FOCFB/FC OY1A. 

S. Cottis:-20m HZ1TA JT1AS KL7BVY TA2BK 
VE8ML VP2SV VR4DX 15m VQ9HCS 5Z4QQ 
9V1SV. 

P. W. Turner: -2m GW8IZS/P DJ9DX/LX/P 
GD3SLH/P GW3WRA/P. 

J. Hodgson: -20m CT2BB HI8EL HK4BTY VP9HM 
7X4MD. 

S. Budd: -80m FG7AR/FS7 HZ1AB (now RIP, I'm 
sorry to report) VP1MPW VP2AA 9M2PV 40m 
HK4DEG KZ5HP VK7GK ZL1-2-3-4 6W8FP 20m 
FO8EX HL9TJ JW'tFD (Bear Is.) VR3AK VS6DA 
15m VQ9DF YBOACG ZB2FX 9X5AV 2m ON6UG 
PAOCIS. 

SHORT WAVE BROADCASTS 
by Derek Bell 

EMBARRASSMENT is defined in many ways; to 
Radio Norway it is the puff of black smoke that 
put their new 250kW transmitter off the air 

during recent high power tests! So reports Robin 
Bayley of Albrighton, Wolverhampton. Thus it is that 
Radio Norway is now on reduced power but running 
its normal schedule. "Get well soon" cards can be 
sent to Radio Norway, Oslo 3, Norway! Meandering 
into "Charles Molloy" land we find our second 
definition of this state of mind in the offices of the 
local radio station who found that the newspapers 
that were to be scanned to provide material for a 
"Weekly review of the local press" had been sent to 
the local fish and chip shop! 

NHK Japan has produced a colourful set of leaflets 
that are well worth sending for. NHK have services 
in English from 0630 to 0830 on 15325 and 15430 but 
if you are one of those DXers that like the unusual 
then try for their North, Central, South American 
and Hawaiian service in English on 15195, 15420, 
17725 and 17825 from 0100 to 0300. These are 
obviously not beamed to Europe but under certain 
conditions this winter it may be possible to pull them 
in. 

Nicholas King of Rangiora, New Zealand, who 
belongs to the North Canterbury Amateur Radio 
Club, has built the General Coverage RX featured 
recently in PW and finds that he cannot buy the 
coils required to finish the set. This to me seems 
unusual since surely the inhabitants of NZ do not all 
build coil -less radios! However, that is the situation 
and Nicholas now has his set languishing on the 
shelf for want of these components. So can any of 
you "Home Brew" specialists assist and tell us the 
name of a firm that can supply coils to fit the RF 
stage of a mute Kiwi Receiver? (Why not try Denco, 
as stated in the article, at 357 Old Road, Clacton, 
Essex?-AED.) 

Roy Patrick of Derby highlights one of the 
phenomena of summer propagation in his log of the 
signals pulled in by his National R1400 portable while 
the set was on holiday with him in Wales: - 
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CHINAGLIA DINO - ELECTRICAL AND ELECTRONIC TEST 
EQUIPMENT MANUFACTURERS 

PRESENT THE 

DOLOMITI 
20161/V a.c.and d.c. 

A NEW HIGH SENSI- 
TIVITY MULTIMETER 
WITH ALL THE FEA- 
TURES YOU WILL 
EVER NEED 

Accuracy: D.C. ranges, + 2.0%, A.C. & 13 ranges ± 2.5%. 

39 rangea: d.c. V, 0.150mV, 500mV, 1 5V,5V, 15V, 50V,150V, 500V, 1-5kV; d.c.l, 
0'50 uA, SOOuA, 5mA, 50mA, 0.5A, 5A; a.c.V, 6V, 15V, 50V, 150V, 
500V, 1 .5kV; a.c.l, 5mA, 50mA, 0.5A, SA; dB -10 to 1-651n 6 ranges; 
D 0.0 MCI, 5k n , 50k12, Ken, 5M111, 50M1); pF 50kpF, 500kpF. 

Automatic overload protection and high current range fusing. 
Scale mirror and fine pointer for accuracy of reading. Single knob main range 
switching and all panel controls. C.E.1. Class 1 movement aeth sprung jewel 
bearings. Extended 92mm scale length for extra clarity. Compact ABS case 125 

131 x 37mm. Weight 650g with batteries. Supplied complete with carrying 
case, fused leads, handbook and full 12 -month guarantee. Optional 30kV d.c. 
probe available. 

Meter £40.50 incl. VAT (£1 P. & P.) 
30kV Probe £ £12-85 incl. VAT 
For details of this and the many other exciting Instruments in theChinagl la range, 
Including multi -meters, component measuring, automotive and eiectroplc 
Instruments please write or telephone. 

AZ(r l(a) ,10 f Instruments Ltd. 
19 MULBERRY WALK. LONDON SW3 6DZ TEL: 01-352 1 897 

T ELECTRONICS finex.1 
Stockists of: AmatradTeleton AkaiSansui Wharfedale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORSP&P 25p 
240v input6, 7.5 or 9v 

output .. . £255 
12v d.c. Input (specify output 6, 7.5 

or 9 d.c.) at 300mA .. .. £4.20 

CARTRIDGES & STYLI P&P 25Dp/D 

Cart. Styli 

SPEAKERS P&P 70p 
EMI 13" x 8', 3, 8 ohm Plain £340 

8" a 5" C.Mag. S wett, 
3,8or15 ohm.. .. .. £235 
8" x 5" Dualtone .. 
8 ohm, 10 watt .. .. £3.70 

FLAC 6h" 8 ohm Dualcone £2 95 
8" 8 ohm Dualcone .. £3 OS 

10" Dualtone .. £3 35 

MICROPHONES P&P 45p 
UD 130 50K/600 ohm 

uni -dir. ball metal . . £7.45 
Condenser Mic. 600 ohm ECM77 

omni-dir .. £8 90 
Cassette Stick Mic. with 

R/Control .. £1 56 
Cass. Stick Mit. with 

R. Control (Philips type) .. £1.93 

CASSETTES P&P 25p 
C60 C90 C120 

Low Noise £0.37 £0.48 £0 59 
Philips £0.66 £0.90 L1.27 
Memorex £0.81 LI -18 £1.67 
Cassette Head Cleaner £0.48 
Bib Head Cleaner De- 

G800H magnetiser .. £1 99 
G800E £9.06 GARRARD SP25 Mk IV £20 70 

Shure Cartridges & Styli GARRARD SP25 Mk IV/G800 
M44G £6.86 £4.95 with Plinth & Cover .. £33.20 
M55E £8.40 £6.36 BSR MP60 .. £1735 
M75ED Type 2 £1530 £11.70 Plinth & Cover for Garrard, 
MJ5EJ Type2 £1286 £8.25 BSR .. .. .. .. £4 77 

These Prices Apply to Mail Order Only. V.A.T. INCLUSIVE. All items subject to 
availability & manufacturers increase 

Callers Welcome at Manchester 30-32 Shudehill Tel. 061-832 7710. Leeds 4 New 
Market St Tel. 0332 42708 Liverpool 15 Whllechanel Tel 051-236 0738 

Acos GP91/2SC or 3CS 
(ster. comp) £1.60 £1.20 
GP93/1 or 95/1 
ster. tryst £2.00 £1-20 
GP94/1 or 96/1 
ster. ceram. £2.00 £1.20 

GP101 tryst. comp. £1 00 - 
GP104 ster. ceram £2.15 £1 20 
BSR X5M or X5H 

tryst. comp. £1.45 £1-20 
SX6M or SXBH 

tryst. ster. £2.25 £1.20 
SC5M ster. ceram. £2.75 £120 
Sonotone 9TAHC or 

9TAHC/G (Diem.) £2.45 £1.20 
3509 Magnetic £2.45 L1.20 

Audio Technica AT55 £2.25 
Goldring G850 £3.50 £1.75 

G800 £5.25 LI -75 
£5.25 £1 75 

£3.50 

" 
y 1D11...j.c...l2......_1;D4P2 Belmtt, Mon, 

Eccles, Manchester. 

Tel 061789 5268 

Brush up 
on your 
record' 
care 

Presenting two superb cleaners from Decca 
Special Products in the Decca Record Brush 
and the Decca Record Cleaner. Two different 
designs but both using the same miracle 
conductive fibre with a diameter which can 
clean right to the bottom of your record 
grooves, overcoming boll- your static and 
dust problems without any need of anti -static 
fluids. 

The Record Brush consists of a handbrush 
using a million tiny fibre 'bristles Each sweep 
of the record surface thus allowing upwards 
of a thousand bristles to enter each groove in 
order to clean it. 

The Record Cleaner consists of an electrically 
conducting arm carrying a brush made from 
the same unique fibrous material. 

The Decca Record Brush or the Decca Record 
Cleaner; two ways of ensuring that your 
valuable record collection is kept in excellent 
condition. 

DECCR 

Decca Special Products 
Ingate Place, Queenstown Road, 
London SW8 3NT 
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GIRO NO. 331 7056. Access and 
Barclaycard accepted. 

C.W.O. only. Terms of business as 
In our Catalogue. 

Export .Order enquiries welcome 
(£5 min.) 

Official Orders accepted from Educa- 
tional and Government Departments. 
ALL PRICES include VAT A P A P 

E. & O.E. SHOP HOURS 9-12.30. 1.30-5.00 5 days. 
CLOSED WEDNESDAY. 

1977 ISSUE 

o 
S 

66 PAGES -3 000 ITEMS 
FULpLY ILLUSTRATED 
VCREDIT 

OUCHERS 
*ALL NEW STOCK 
*SATISFACTION 
GUARANTEED 

DISCOUNTS 
NEW PRICE LIST 

For Cat, 4a-S.A.E. 
Boxes - Cases 

- 
Materials - Toole - 

Reslstors - Test 
Meters -Capacitors - 

Hardware - Semi- 
conductors - Books - 

Pots Coils - Audio 
Accessories - Screws 

Connectors Audio - 
Modules - Veroboard - 

Transformers - Knobs - 
Calculators - Audio Leads 

Batteries - B den Storage 
Units - Hatslnks, etc etc. 

/4esA 

e¡eA 

SPECIAL CAPACITOR KITS 
C280 Klt-PC Mounting polyester 250V 5 of each 
value: 0.01, 0.022, 0047, 0.1, 0.22uF, º of 0.47, 
1µF £1.02 net 
C294 Kit -Tubular polyester, 400V, 5 of each value 
0.01, 0.022, 0.047, 0.1, 0.22aF, 2 of 0.47uF, £2.67 
net. 

"DIGITAL MULTIMETER KIT" 
AS IN I.T.I. SAE FOR LIST 

SPECIAL RESISTOR KITS (CARBON FILM 
5341 (Prices Include post A packing) 10512 -W or 

ó 570W 1LI.20 net.of 

filch 
5E12 W oar }W KIT: 25 0f 

total 

512 value, 22ohms-1M, a total of 1425 £12.14 net, 

B. H. COMPONENT FACTORS LTD. 
MULTIMETER U4323 

22 Ranges plus AF/IF Oscillator 20,0000/Volt. 
Vdc-0.6-1000V In 7 ranges 
Vac -2.6-1000V In 0 ranges 
Idc-0.06-500mA In 5 ranges 
Reshltance-50-IMO in 4 
ranges. 
Accuracy -6 of F.S.D. 
OSCILLATO -1 KHz and 
465KHz (A.M.) et approx. 1 Volt. 
Sine -160 x 97 x 40mm. 
Supplied complete with carrying 
ara, test lends and battery. 
PRICE E10.O5 net P. A P. 75p U4323 

MULTIMETER U4324 
34 Range,. High sensitivity. 20,0000/Volt. 
Vdc-0'6-1200V in 9 ranges. 
Vac -3-900V In 8 ranges. 
Idc-0.06--3A In 5 ranges. 
lac -0.3-3A in 5 ranges. 
Resistance -250-5M0 In 5 ranges. 
Accuracy -dc ana R-2}%, of F.S.D. 

ac and db -4% of F.S.D. 
Size -187 z 98 x 03mm. 
Supplied complete with storage case, 
test leads, spare diode and battery. 
PRICE 512.72 net P. A P. 75p. 

y 
U4324 

MULTIMETER U4341 
27 Ranges plus Transistor Tester. 16.7000/Volt. 
Vdc-0'3-900V In 8 ranges. 
Vac -1 -5-750V in 6 ranges. 
Idc-0'06-600mA In 5 ranges. 
tac-0'3-000mA in 4 ranges. 
Resistance -2K0 -2M0 In 
4 ranges. Accuracy -dc -23% 
ac -4% of F.S.D. 
jfe-10--350 in 2 ranges. 
Size -115 x 215 x90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE £13.10 net P. & P. 75p U4341 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0000/Volt, High accuracy, mVdc-75mV. 
Vdc-1'5-600V in 9 ranges. 
Vac -1.5-600V In 9 ranges. 
Idc-60-120 micraampa in 2. 
Idc-0'6-1500mA in 6 ranges. 
lac-0.6-1503mA in 6 ranges. 
Resistance -I K 0-1M O In 4 ranges. 
db scale -10 to + 12db. 
Accuracy -do -13%, ac -23%. 
Size -11S x 215 x 90mm. 
Complete with carrying case. 
test leads and battery. 
PRICE 517.09 net P. A P. 75p. U4313 

(P.W.), LEIGHTON ELECTRONICS CENTRE 
59 North Street, Leighton Buzzard, LU7 7EG. 
Tel.: Leighton Buzzard 2316 (Std. Code 05253) 

F.M. FRONT END 
Geared tuning. AFC. 88/100 
MHz. A.M. gangs fitted full 
circuit diagram L corm. 
details supplied. 
33.50 p.p. 25p. 

OUTPUT METER 
500µa 13 x 11 clear plastic 
panel type £1.30. 

AM/FM TUNING METER 
125-0-120µa Edgewise 11 x i 
E1.10. 

SIGNAL STRENGTH METER 
250µe Illuminated edgewise 13 x } 31.10. 

MINIATURE METERS 
500 micro -amp (level -stereo beacon, etc.) scaled half 
black/half red. 
Size 1 x 1 In 116p Dp 15p. 

3 GANG TUNING CAPACITOR 
8.5pf to 320p1. 50p P.P. 20P. 

SMITHS OEARID MOTORS 
240V AC 3 revs per minute. 

4 rive par minute. 
5 revs per minute. 
2 revs per hour. 

£1.110 each. P.p. 25p. 

S -DUCS AND TDICS 
B -DEC £1.00 T -DEC £3.00 
U -DEC A £4.20 U -DEC B LI MI 

SMITHS GEARED MOTORS 
240v AC 3 revs per min,/4 revs. per min £1N, 

2 revs per hr,/6 revs per hr. p.p. 25p. 

OVERLOAD CUT-OUTS 
Panel mounting 800 M/A 1 -8 amp. 10 amp. lip ea. 

MAINS RELAY 540v 
9 c/o 10 amp contacts. 41 with base. 

MINIATURE RELAYS 
(1}x11xi)º4v.4 c/o 40p. 

} P.P. 250. 

CIRCUIT BOARD (P.C.B. 1/1I los copper). 

FORMICA P L P 35p. on all packs. 
0.4x 7.7 In 3 pcs. EOp. 10.1 s 7.9 in 3 pcs. LI. 13.1 x 
9.4 In 3 pcs. E1.20. 17 x 9 In 2 pcs. 41.25. 

B ARGAIN PACK 
10 pcs. 10.1 x 7.9 plus free ¡lb etching Xtals. 33.20. 

FIBRE GLASS P.C.B. (8lnelaslded) 
e x 6 in Up ea. 12x 51n Up ea. 12 x 12 in £1 -411 ea. 
p.p. 15p each place. 

FIBRE GLASS P.C.B. (Double aided) 
O x81n 45p ea. 12x 61n 70p es. 12012 In L1.2/ ea. 
p.p. 15p each place. 

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

Formica laminate. 1 pee 6 x 6 Fibre glass laminate, 
11b Etching Crystals. 50 c.c. Resist Ink, with In- 
structions, £2.40 p.p. 65p. 

B LUE .C.E. INK 
Etch resist use with any pen. Much cheepar than 
ready loaded pens 50 c.c. OOp. P.P. 100, 

E TCH RESIST PEN Sip. p.p. 6p 

FIBRE GLASS BARGAIN PACK 
200 sy. In. single A double sided Pieces, £11I. 
P.P. º614. 

FERRIC CHLORIDE ITCHING XTALS 
11b makes 1 litre pack, 70p.' p.p. SOp. 
Sib makes 5 litre peck, Li -a5 p.p. 66p. 

E DGE CONNECTOR 
54 way 1 vero aloe etC. Can easily be cut to soy 
length 88p. p.p. lop. Side Guides for above con- 
nectors lip each. 

MINI UNISELECTORS 
12 volt 11 way, 4 bank (3 non -bridging, 1 homing) 
f12 Et P.P. 35p. 
24 volt 11 way, 8 bank (5 non -bridging, 1 bridging) 
45.00. P.P. SOP. 

KINNIE COMPONENTS 10, NELMES WAY, HORNCHURCH, ESSEX RMII 
3OZ. HORNCHURCH 45(67 (callers by appt.) 

PRECISION PETITE LTD. 
119A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01-977 0878 

24 hour telephone answering service 

Now with the 

NEW MK, II DRILL 
10,000 r.p.m., 120 cmg. 

"MORE 
POWER - 

MORE 
TORQUE" 

12v. -14v. DC 

DRILL ONLY £8.79 
(P.P. 35p) 

STAND £4.40 
(P.P. 35p) 
Incl. VAT 

(Together 50p P.P.) 
SAE for illustrated 

leaflet and order form 

Oct 23--N" 
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6230 Radio Andorra at 1000 
12077 Radio Israel relay of Home service at 2100 
17785 Radio Israel at 1200 in English 
21535 Radio RSA at 1430 
15305 SBC Berne at 0700 

Roy mentions that while he had an excellent signal 
in Wales from SBC the same station, despite its high 
power transmitters, was not heard in Derby. M. G. 

Hayman, of London, has logged Radio Kiev on the 
9485 freq. at 1940 using a HAC Mk2 receiver hanging 
on the end of a 70ft long wire with a 20ft one on the 
side and an old TV aerial to fill in the gaps. Similarly 
Jim Coombs of Walsall logged Kiev on the 49 metre 
band on his 1950's built Armstrong that sucks in the 
signals via 100ft long wire. That must be some 
garden! Jim is seeking information on the ex -RAF 
1392D set, in order to put right a fault in the circuit. 

Our final item this month concerns the 10th birth- 
day of the Radio Berlin International DX Club. 
During November they are to broadcast the 250th DX 
club programme and issue three special QSL cards 
to mark the occasion. I may have a go for them 
myself, being somewhat of a nut for commemorative 
cards, but, with my luck, I will probably get all of 
one sort! Be that as it may we must say "Happy 
Birthday" to RBI, there cannot be many stations 
whose DX shows go so far back. The address for RBI 
is 116 Berlin Nalepastrasse 18-50 DDR. They run 
transmitters ranging from 5 to 500kW, at Leipzig 
and at a town that rivals that one in Wales (and you 
wont get me to quote it!) called Konigswusterhausen! 

With that I will declare the meeting closed for this 
month and wish 73s to you and yours. 

MEDIUM WAVE DX 
by Charles Molloy 

THE winter DX season on the medium waves 
starts with a good bag of readers' letters. John 
Wildey (Doncaster) has a Grundig Satellit 2000 

and a 30ft longwire aerial which is strung between 
house and garden shed. With this combination he 
logged WOR on 710kHz, WINS on 1010 and WNEW 
on 1130, all three stations being in New York City. 
John gives details of the programmes heard which 
should be of interest to DXers who have never heard 
North America on the medium waves and do not 
know what to expect. On WOR at 0200 John heard a 
talk on psychology, on WNEW at 0235 a baseball 
match "Cardinals v. Mets", adverts for a finance 
company, an interview programme and a weather 
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report. From WINS at 0300 came the stock market 
report; WINS is an all -news station. 

Ian Rennison mentions that North American has 
started early this year, CJON being heard at quite 
good strength on most evenings. His list of catches 
to date includes CBN on 640kHz, CKVO on 710, 
WABC 770, CJON 930, CHNS 960, WINS 1010, WBZ 
1030, MNEW 1130, CBT 1140, WCAU 1210, WKLX 
1350, WMEX 1510 all heard on a Trio 9R59D receiver 
with loop and differential amplifier. Ian says that 
this year is the first time he took advantage seriously 
of Ramadan for DXing and he sends a list of 
25 DX stations logged which include Bonabe, Iran on 
634kHz, Amman, Jordan on 800, Kikuk, Iraq on 1360 
and Libya (either Sabha or Benghazi) on 1570. 

Finally, Ian refers to his tape recorder which he 
finds invaluable for DXing. He wonders how many 
readers find themselves busy writing details for a 
reception report when their pens run dry or they 
run out of paper. All you have to do is to note the 
times when the tape was switched on and off. 
Important identifications that were missed can be 
replayed until they are clear. Ian, like the writer, 
always has a tape recorder coupled to the receiver 
when DXing. 

Old timer F. F. Shortridge writes again from 
Llandudno Junction to say that his AR88 needs atten- 
tion and while waiting for a repair he has been 
trying for North America with a small Vesta Vixen 6 
transistor portable which he obtained from a depart- 
ment store. This receiver has sockets for Aerial and 
Earth and when joined to a 200ft outdoor aerial 
which is shaped into a square, it pulled -in WINS 1010, 
CJON 930, WNEW 1130 and CHNS 960. He says that 
there are so many stations on the band these days 
that QRM makes it impossible to receive North 
American DX as it was 40 years ago. At that time he 

Mail Order 
Protection Scheme 
The Publishers of Practical Wireless are members of the 

Periodical Publishers Association which has given an under- 
taking to the Director General of Fair Trading to refund 
monies sent by readers in response to mail order advertise- 
ments, placed by mail order traders, who fail to supply goods 

or refund monies owing to liquidation or bankruptcy. This 

arrangement does not apply to any failure to supply goods 

advertised in a catalogue or in a direct mail solicitation. 

In the unhappy event of the failure of a mail order trader 
readers are advised to lodge a claim with Practical Wireless 

within three months of the date of the appearance of the 

advertisement, providing proof of payment. Claims lodged 

after this period will be considered at the Publisher's discretion. 

Since all refunds are made by the magazine voluntarily and at 

its own expense, this undertaking enables you to respond to 

our mail order advertisers with the fullest confidence. 

For the purpose of this scheme, mail order advertising is 

defined as- 

'Direct response advertisements, display or postal bargains 

where cash had to be sent in advance of goods being delivered.' 

Classified and catalogue mail order advertising are excluded. 
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heard KTMS in Hot Springs, KSL Salt Lake City, 
KNX Hollywood, WSM Nashville and WENR 
Chicago. (KSI, and WSM are still heard occasionally 
in the UK.) 

Ricky Henman (Sheffield) asks "do you need a 
good receiver designed for DXers to DX on the 
medium waves?" The previous log from F. F. 
Shortridge illustrates the value of a really good 
aerial which, if connected to a simple receiver, will 
produce at least some DX. A good receiver will help 
too. Not everyone has the space to put up an outdoor 
aerial. John Timms (London) who lives in a bed- 
sitter is constructing a medium wave loop which 
is a good alternative to a longwire and in some 
respects is superior. 

Fifteen year old Paul Boyd (Carlisle) is a new- 
comer to the band, with his Realistic Astronaut 4 
connected to a 100ft long wire he pulled -in Trans 
World Radio in Monte Carlo on 1466 and the Voice 
of America in Rhodes on 1259. A good start, Paul! 
With your aerial you should be able to hear North 
America when the long winter nights are here. Try 
around 2300 for CJON in St John's Newfoundland 
on 930kHz. 

Alan Spencer who lives at Ryhall, in Lincolnshire, 
has finished building a loop which he uses with a 
Bush TR90C receiver. Stations logged include VOA 

Rhodes on 1259kHz, the Deutsche Welle relay in 
Malta on 1570 and AFN outlets on 872, 935, 1106 
and 1142. Being able to null out stations on the same 
frequency is a great advantage reports Alan and he 
continues "I have been listening regularly to Radio 
Sweden in English on about 1330kHz. This frequency 
is not listed in the World Radio Handbook nor is it 
announced at the end of the programme, which 
starts at 1100". Has any reader heard this trans- 
mission? It might be a spurious signal of some sort 
as the Swedish Foreign Service has a shortwave 
transmission in English from 1100 to 1130. 

Roy Patrick has been on holiday at Towyn, in 
Wales, and like a good DXer took a receiver with 
him, a National R1400 portable. This is one of the 
better type of portables which has an RF stage and 
an "S" meter and is quite a powerful DX tool on 
the medium waves. Using this receiver with its 
internal aerial Roy pulled in the Trans World Radio 
high power station at Bonaire in the Netherland 
Antilles, which lie off the north coast of South 
America. The station is on 800kHz with a power of 
500kW. There is a lot of interference on 800 which 
can be nulled -out with a loop or a ferrite rod aerial. 

David Bellmer asks if there is a DX club in 
operation in Lancashire. Can readers in Lancashire 
help? David's address is 21 Brabazon Place, Marsh 
Green, Wigan, Lancs. Robin Bayley of Kingswood 
School, Allbrighton, uses a Marconi Tuner Amplifier 
with an outdoor aerial and a Grundig "Prima Boy" 
with internal aerial for his DXing. Stations logged 
include Riyadh in Saudi Arabia on 587kHz, and CX10 
in Montevideo, Uruguay, on 730. Robin is a regular 
listener to Sweden Calling DXers which is broadcast 
in English every Tuesday on 1178kHz at 2315. 

Thep¡ctorial Method 
BASI ELECTRICITY(5vols) 

ELECTRONICS(6vols) 
TELEVISION(3vols) 

You'll find it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach -to -learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The series 
will M el ex- 

csptlenai vaiue in 
training mechanics and 

WHAT READERS SAY t"ahnÁie"and ú1.eí,4 ty. 
I didn't know this subject could be so easily 
presented. J. K., Earlsfield 
Pleased to say how understandable your books 
are-I now have a sound knowledge of the 
subject. A. K., Hull 
Invaluable for my training as a Technician. 

W. J., Stockport 
They have an easy approach to learning that a 
mathematical idiot like myself can easily under- 
stand. K.L.Y., Ashton -u -Lyme 
Thank you for the excellent publication: the 
best in form and type I have ever come across. 

T.L.O., Shanklin 
I find the Basic Manuals the best in their class 
and a real help in my work in phototype elec- 
tronics. C.L.P., Cardiff 

r 

GUARANTEE 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £8.00 
BASIC ELECTRONICS 6 parts £9.50 
BASIC TELEVISION 3 parts £5.00 

Tick Set(s) required. Prices include Postage 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded In full. 
NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 

MI MR MO OM MMMMM IM MI MI MI 11.1 
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DORAM 
KITS 

¿'12 CONTAIN 
EVERYTHING 

DOWN TO 
THE LAST 

I NUT! 
DARKROOM 

EXPOSURE 
ME OESTSRIPSO 

FAILURES ETER 

LIGHTS ON ALARM 
AVOID DRAINING YOUR 
CAR BATTERY. 

Useful after driving in 

daylight, fog and through 
tunnels. Overide switch 
included for night parking 
Produces audible alarm 
should you inadvertently 
switch your engine off 
leaving your lights on. 

* New 16 page brochure contains complete details 

of kit range. 

* Big range of kits to interest Radio. Electronic and 

HiFi enthusiasts. 

* Kits sent by return -of -post 

* Each kit designed by specialists, only reliable and 

highest quality components included 

SEND FOR YOUR NEW 
KIT BROCHURE TODAY 

Only 25p inc post and packaging 

S=8% VAT'. H=12'/z% VAT 

I 

I 

In use the meter core ght intensities 
there- 

fore 
enlarger 
fore enabling consiste ere, in tones for all your 

results 
Photo 

enlargements. 

Touah HatiU&t9d 
%nmmar 
maul 

Three touch activated switches with one 
reset input. Inexpensive 

method of switch control. No mechanical movtg parts. CASE NOT SUPPLIED. 

m ma - am m 
1111 PW1 2/76 PLEASE PRINT IN BOCK CAPITALS 

DORAM ELECTRONICS LTD 

P.O. Box TR8, 
Leeds LSI2 2UF. 

Address 

I enclose 25p please send me by return my new 

Doram Kit brochure. Overseas orders except N -------------"-- 
Ireland please add 10p for post and packing, sur- 

face only. Customers purchasing the edition 3 - 
Doram catalogue plus the Kit brochure can obtain 

Peat Code 
Ithe pair together for 70p, saving 15p, and receive "-----'------- 
two 25p vouchers free. 

An Electrocomponents Group Company. 
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arnbitinternational 
Coils, ICs for RFEtAF,Tuners, 
Modules for AM FM Et TV. 
compete tuner kits 

Larsholt Signalmaster Mark 8....the most stylish FM tuner kit that 
is available today. Suitable for even the relatively inexperienced in 
electronics construction, with clear and consise point-to-point details. 
Performance matches the excellent looks. £86.95 
International Mark 2...A flexible system, with cabinet, chassis and panel 
designed to accomodate a variety of tuner electronics. The standard 
system is built around the Larsholt 7253 tunerset, includes two meters 
6 preset stations, manual tune, balanced LED tuning, PSU etc. £65.00 
The above tuners are supplied with prealigned RF and IF stages. 
AM/FM a new low cost MW/LW and FM stereo tuner, with muting, 

£41.95 mechanical drive, teak effect cabinet. 
TV sound the 7700 TV sound module in a chassis and cabinet that 
matches the AM/FM tuner. £36.95 
P/ease remember to include an extra £3 carriage on complete tuner kits. 

Radio ICs Misc. regs etc. Transistors 
CA3089E FM IF 1.94t 7805UC 5V IA 1.55' ZTX107 0.14 
CA3090AQmpx 3.75t 78M12 12v hA 1.20' ZTX108 0.14 
MC1310P mpx 2.20t TDA1412 0.95' ZTX109 0.14 
SN76660N FM IF 0.75 7815UC 15v IA 1.55' ZTX212 0.16 
TBA120AS FM IF 1.00 78M20 20v hA 1.20' ZTX213 0.16 
MC1350 AM/FM IF0.70 78M24 24v hA 1.20' ZTX214 0.16 
HÁ1197 AM system 1.40 uA723 5-35v 0.80' ZTX413 0.18 
TBA651 AM system 1.81 NE550A do. 0.80' ZTX551 0.18 
uA720 AM system 1.40 TAA550B 32v. 0.50' ZTX451 0.18 

uA741 op amp 0.40' BF224 0.22 
LM3900 quad amp 0.68' Audio ICs MC3401 do. 

BD165 0.50 
BD166 0.54 0.68' 

LM380N 2W scp 1.00 8038 wave gen. 3.10' BD535 0.52 
TBA810AS 7W scp 1.09 NE555 timer 0.70' BD536 0.53 
TCA940E 10w scp 1.80 NE56OB PLL 2.50 BD609 0.70 
TDA2020 20w scp 2.99 NE561B PLL 3.50 BD610 1.20 
LM381N stereo pre 1.81 NE562B PLL 2.50 40673 0.50 
scp= short cct protection NE565A PLL 2.50 MEM680 0.75 
t= includes coil NE566V VCO 2.55' BF256L 0.38 
'=8%VAT, others 12.5% NE567V tone trigger2.50' 

Tunerheads for VHF FM and UHF TV (All varicap types) 
EF5800 6 circuit high quality 88-108MHz tunerhead 14.00 
EF5600 5 circuit high quality 88-108MHz tunerhead 12.50 
EC3302 3 circuit (sime spec to LP1186) VHF tunerhead 5.50 
5700 UHF TV tunerhead 38MHz IF with 4way preset 8.00 
Modules for IF, decoders etc. (Also available built & tested) 
7020 kit 10.7MHz FM IF with mute, AFC, AGC, meter ops 5.25 
7030 kit 10.7MHz linear phase low distortion FM IF 7.67 
92310 kit Stereo decoder with full pilot tone filtering (PLL) 5.35 
93090 kit Stereo decoder, low noise and distortion 6.40 
7252 FM tunerset, built - luV in, Audio out with mute 

and all HiFi tuner features. Varicap tuned.(mono) 24.00 
7253 FM tunerset, built 1.2uV in, stereo out, with mute 

and all Hi Fi tuner features. Varicap tuned. 24.00 
71197 Varicap tuned MW radio module. The best AM 
kit tuner, with 75dB AGC, 0.3% THD. 9.65 
8001 kit 55kHz low pass ,birdy. filter for stereo radio 1.75 
2020 kit TDA2020 stereo amplifier, with special heatsinks 9.35 
Famous TOKO COILS, Mechanical filters, ceramic filters, chokes etc. 
455/470kHz IF coils 0.30 M41T 4kHz/455kHz Mech lilt. 1.65 
(1st, 2nd & 3rd)IFTs 0.70 M71T 7kHz/455kHz Mech filter 1.65 
10.7MHz IFTs 0.32 C455B RkHz/455kHz ceramic filt 0.55 
Variable signal chokes: C455C 6kHz/455kHz ceramic flit 0.55 
2mH, 23mH, 36mH, 7mH C050D 6kHz/470kHz ceramic filt 0.60 
11.75mH 0.33 CFS107 10.7MHz cer. FM filter 0.50 
Fixed chokes: (uH) SFE6.0 6MHz TV sound IF filter 0.80 
1.0, 4.7, 10, 33, 47, 100, 3132A linear phase FM IF filter 2.25 
22, 33, 470, 1000 0.16 SFD470B 470kHz ceramic filter 0.75 

PLEASE REMEMBER TO INCLUDE VAT - thankyou !! 
It you have read this far, you probably appreciate that AMBIT tends 
to specialize in the areas of wireless and TV that most component 
sources do notinclude. Our catalogue and price list continue this theme - 
with coils, linear ICs etc. Catalogue 40p, price list tree with SAE. Post 
is 22p per order - unless otherwise stated. 

37a HIGH STREET, 
BRENTWOOD ESSEX 
telephone 0277 216029 

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

Telephone: 207117 
10,000 U.F. 16 V.W. ELECTROLYTICS Size 31 x 17} @ I5p 4 for 
SOp.V HF DUAL GATE MOS FETS LIKE 40673 (a; 33p, 4 for LI 10p 
CRYSTALS 5MHZ rä 50p, 8040 KHZ @ 75p, 8100 KHZ @ 75p, 
28 KHZ ,/r 50p, 28.8 KHZ 50p, 7620, 7720, 7966.7, 8166.7, 8233.3, 
8300 KHZ 83667, 84833, 8583.3, 87167 all @ 40p ea. 803625 (â; 
75p, 6450 @ 60p, 6221 I I KHZ Cà 5Op. 
NEW BOOKS "Constructing Simple Transistor Short Wave Re- 
ceivers" (ä¡ 60p, "Building Simple Transistor Test Gear" @ 75p. 
VISCONEL CAPACITORS. 0005 U.F. 75KV @ SOp. 0005 U.F. 
25KV (a( 40p, 02UF 12.5KV (ä, SOp, 05 U.F. 10KV @ 409. 
VHF POWER TRANSISTORS Unmarked good 2N3866 @ 40p, 
3 for LI. 
PNP POWER DARLINGTONS TYPE TILI Il @ 35p each. 
1000 U.F. 35VW ELECTRONICS @ 4 for SOp. 
JACKSON 10P. F. TUNING CAPACITOR C802 @ 75p each. 
20 DARLINGTON AND PHOTO TRANSISTORS Untested @ LI. 
POWER TRANSISTORS MP8I12 NPN (b: ISp, MP8512 PNP n 1560. 

200 ASSORTED CARBON FILM RESISTORS odd values for 60p. 
TV I.C. SN76530P VIDEO DETECTOR @ 40p each. 
IO AMP ON-OFF TOGGLE SWITCHES (ä 35p each. 
30 ASSORTED 1OXAJ CRYSTALS (a LI .20p 
BA102TUNING VARACTOR DIODES @ 20p each. 
SO AC128 TRANSISTORS Branded but untested (m S7p. 
100 ASSORTED SUB -MINIATURE DISC CERAMICS for S7p. 
MULTI -TURN WIRE WOUND TRIM POTS 10, 20, 50, 100, 
200, 500, IK, 2K, 5K, IOK, 20K, all (à! 20p each. 
BAND EDGE MARKERS IOXAJ 7MHZ or BMHZ (a 75p each. 
E5567 U NIJUNCTION TRANSISTORS (íì 20p each. 
L.M. 380 AUDIO I.C. With Circuit (a, 759. 
600 KHZ IOXAJ CRYSTALS (ä 50p each 
TAG ENDED ELECTROLYTICS Size 24 x I} 33000F 64 V.W. (ä'. 

SOp, 47000E 40 V.W. (á 4Sp. 
6 ASSORTED 10X 80 METRE CRYSTALS for L2. 16. 
8 LEAD DIL 741 OP -AMPS 5 for E1. 
40 PIV 3.2 AMP SILICON BRIDGES (a 30p each. 
DISC CERAMICS I UF, 63V., 02UF50VW, 01UF 50VW all 20p doz. 
25 BCI07.8-9 TRANSISTORS Untested for 57p. 
100 ASSORTED MULLARD C280 CAPACITORS @ 57p. 
FM IC'S LIKE TAA570 With Data untested 5 for 57p. 
10 8U F 300V.W. ELECTROLYTICS for 57p. 
Please add 20p post and packing on U.K. orders under [2. Overseas 
orders at cost. 

TTL 7400 Serles 
00 lOp 88 250p 
01 12p 89 1S5p 
03 139 90 SSp 
04 /4P 91 BOp 
05 14p 92 3fp 
06 24p 93 36p 
07 24p 94 43p 
08 15p 95 49p 
09 15p 96 59p 
10 129 100 60p 
11 18p 107 25p 
13 27p 109 499 
15 24p 121 2Sp 
16 24p 122 /3p 
17 24p 123 49p 
20 12p 145 83p 
22 24p 150 82p 
23 24p 151 65p 
25 249 153 78p 
26 25p 154 114p 
27 24p 155 75p 
30 13p 156 7Sp 
32 249 157 7Sp 
37 27p 158 75p 
38 21p 160 97p 
40 12p 162 97p 
41 83p 163 97p 
42 52p 164 1149 
43 52p 165 114p 
44 65p 166 114p 
45 78p 170 179p 
46 87p 173 93p 
47 7Sp 174 939 
48 BSp 175 98p 
50 13p 177 06p 
51 14p 180 87p 
53 14p 181 265p 
54 1Sp 182 60p 
60 12p 190 102p 
70 28p 191 102p 
72 23p 192 102p 
73 27p 193 102p 
74 27p 194 039 
75 38p 195 f3p 
76 28p 198 130p 
83 711p 199 185p 
85 93p 200 370p 
86 27p 279 75p 

All prices Inclusive 
V.A.T. please add 
200 p.& p. 

Memories and CPU's 
110256 bit RAM l0ß60 2102 1K static RAM 1609 
1103 1024 bit RAM 135p 5282 2048 bit RAM lisp 
1702A 2048 bil UV 755p 8008 8 bit CPU E17.25 
748964 bit RAM 15Sp 80808 bit CPU £22.50 
8223 Prog ROM 230p 8080A 8 bit CPU E35 10 

Calculators & Clocks Date free with 
5002 Cal 85p 5316 Clock 425p Memories, Calcu- 
5005 Cal 85p 5738 Clock 265p latoro, CPU's 6 
5311 Clock 260p 5738 Clock 26ßp Clocks Data book 
5313 Clock 11111p 7001 Clock 375p &catalogue El 
LED'S Liquid Crystal Displays. Lasers. 
MAN4 5mm 7 Sea 55p EP1000 Jumbo 26mm (1") 
MANSA 5mm 7 Seg 22p 285p 

Fairchild 9 Digit Array 7 Seg 
EL74AOpto Couplerlap 3mm Mupez (Type 37) 20ßp 
4336 Liquid Crystal Transmissive 40 DIL 12mm 4" 
-±1 9.9.9. by Hamlin. £11.50 
IR 4 watt Laser Dlode £5.50 
CMOS 4000 Series 
4000 15p 4011 15p 4023 15p 4049 60p 
4001 15p 4013 311p 4024 SIp 4050 39p 
4002 15p 4014 711p 4025 15p 4054 150p 
4006 Np 4015 70p 4027 36p 4056 155p 
4007 15p 4016 Ilp 4028 04p 4066 SOp 
4008 70p 4020 60p 4030 300 4069 lip 
4009 390 4021 70p 4035 6060 4071 111p 

4010 30p 4022 70p 4042 80p 4511 185p 
Linears (H, TO99A, 14dí1 B, 16dí1 M, Spin dl K,T03) 
LM300H SOp NE555M 3Op MC1458M TAA435 
LM301M 27p NE556B 82p 50p 220p 
LM302H 43p NE58OB (5558) TAA560 
LM304H 54p 285p 75470M 110p 470p 
LM305H Ifp NE561B 75451M 25p TAA861B 
LM307M 42p 285p 75452M 25p 1219 
LM308M Mp NE562B 75453M 25p TAA761 A 
LM309K 99p 2850 75454M 25p 135p 
LM310T 85p NE565A 75491A 45p TAA861 
LM311M82p 160p 75492A 70p 130p 
LM312H NE566M ICL TAA865A 

225p 160p 8038 280p 1429 
LM320K NE567M 8864 157p TBA12OS 

' 100p 170p TA7117 95p 
LM324A uA709A 22p 210p TBA231 81p 

1/51, A710A 279 MC1310 TBA800659 
LM339A uA711A28p 215p TCA430 

1259 
p uÁ723Á 42 

MC1312 Slop 
LM340K 150p TCA440 

160p uA739A SIP ZN414 105p 195p 
LM340U uA741M24p M253 956p TCA730 

1339 uA747M 411p 76013N 1509 380p 
LM380A 87p uA748M 26p TAA263 TCA740 
LM381A 911p MC1456M 80p 300p 
NE546M lop Np TAA293 TDA2020 
NE550A 609 (5556) lop 2999 

EPSYLON ELECTRONICS 
406 HYDE ROAD, MANCHESTER. TEL. 061 223 1713 
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1 As the first stage of your training, you actually 
build your own Cathode ray oscilloscope! This is 

no toy, but a test instrument that you will need 
not only for the course's practical experiments, 
but also later if you decide to develop your 
knowledge and enter the profession. It remains 
your property and represents a very large saving 

over buying a similar piece of essential equipment 

Build an oscilloscope. 

T 
1 
T 

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. 

¶. 
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3 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. 

'There's only one way 
to master electronics... 
to see what is going 
on and learn by doing: 

This new style course will enable anyone to 
have a real understanding of electronics by a 

modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or a5 self- 
employed electronics engineer. 

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

write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 

All students enrolling in our 
courses receive a free circuit 
board originating from a 

computer and containing 
many different components 
that can be used in experi- 
ments and provide an 

excellent example of current 
electronic practice. 

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. 

Write to:- British National Radio & Electronic School 

P.O. Box 156, Jersey, Channel Islands. 

NAME 

ADDRESS 

Imo 
WB 126 ' 
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9eeareetedeal Adoc 
A. Marshall (London) Ltd Dept: PW 
40-42 Crlcklewood Broadway London N W23ET Tel: 01-452 0161/2 Telex: 21492 
& 85 -West Repent St Glasgow G2 2QD Tel: 041-332 4133 
& 1 Straits Parade Flshponds Bristol BS16 2LX Tel: 0272-654201/2 a rs a S 

Rug 

Catalogue 
I0py Les eaux Paris 92 

price 40p post paid 
(30e to callers) Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat 

Our range covers over 7,000 items. The largest selection in Britain 
Top 200 IC's TTL, CMOS & Linears SN74153 73p 
CA3020A L1 45 CD4049 56p NE555V 48pISN7446 86p SN74154 LI 29 
CA3028A L1.85 CD4050 56p ,NE556 LI .30SN7447 8Ip SN74157 68p 
CA3035 LI 35 CD4510 LI 54 NE560 G1-48,SN7448 85p SN74160 LI 20 
CA3046 73p CD45I I 70pINE565 LI 30SN7450 16p SN7416I LI 20 
CA3048 L2- I5 CD4516 LI 5461.414A E2.35SN7451 16p SN74162 LI 20 
CA3052 EI .61 CD4518 El 38.SL610C f235.SN7453 16p SN74163 LI .20 
CA3089E 81-00CD4520 LI38'SL6I1C f2751SN7454 16pSN74164 93p 
CA3090QL4-25LM30IAH 47pp!SL612C E2.35SN7460 16pSN74165 93p 
CA3130 88p LM308N [I 17 SL620C L3 50SN7470 32p SN74167 L3 70 
CD4000 20p LM309K [I 80SL621C 50SN7472 26pSN74174 f .06 
CD4001 20p LM380 98pp;5L623C L5.75SN7473 30pSN74175 94p 
CD4002 20pLM381ANL2.075L640C c4-00SN7474 30pSN74176 86p 
CD4006 LI.16LM702C 75p'SN7400 16p SN7475 40p SN74180 f123 
CD4007 20p LM709 SN7401 16p SN7476 36p SN74181 [3 58 
CD4008 97p TO99 40pSN7402 16p SN7480 45p SN74190 L1 33 
C04009 57p BOIL 40pSN7403 16p SN7481 EI1051474191 LI .33 
CD4010 57p I4DIL 40pSN7404 18p SN7482 67p SN74192 LI 13 
CD4011 20p LM7I0 45pSN7405 18p SN7483 92p SN74193 EI '13 
CD4012 20p LM723C 60p .5N7406 51p SN7484 85p SN74196 81p 
CD4013 59p LM74I C LSN7407 18p SN7485 LI SN74197 8Ip 
CD4014 L1.01 TO99 38pISN7408 18p SN7486 29pSN74198 L2 04 
CD4015 L1.01 8DIL 38pSN7409 18p SN7490 43p SN74199 04 
CD4016 56p 1401L 40pSN7410 16p SN7491 68p5N7600314L236 
CD4017 LI ,01 LM747 78pSN741 I l0p SN7492 43p SN760I3NLI 30 
CD4018 LI -01 LM748 SN7412 25p SN7493 43p SN76023NLI 50 
CD4019 57p BDIL 44p 5N7413 40p SN7494 74p SN76033NE2-50 
CD4020 L1-12 1401L 41pSN7416 43p SN7495 59pTAA263 Cl 25 
CD4021 LI 01 LM3900N 55pSN74I7 43p 5N7496 78pTAA300 L2 67 
CD4022 97p LM7805P LI 39 SN7420 16p SN74100 LI 15 TAA350A L2 48 
CD4023 20p LM78I2P LI 39SN7423 26p SN74107 30pTAA550 40p 
CD4024 79pLM78I5P LI -395N7425 17p SN74118 90p TAA61 1 C [225 
CD4025 20p LM7824P El .39 SN7427 17p SN74119 Cl -80 TAA621 f2. 15 
CD4027 56p MC 1303L LI 44SN7430 16p SN74121 34p TAA661B [1.32 
CD4028 91pMC1310PL19ISN7432 27p SN74122 45p TBA64IB L2 '50 
CD4029 El-17MC1330PL135SN7437 35p SN74123 40pTBA651 LI 80 
CD4030 57p'MC1351PLI.87SN7438 35p SN74141 72pTBA800 89p 
CD4031 E226 MCI 4553 L4-07SN7440 16p SN74145 74pT8A810 98p 
CD4037 97p MC1466L [3-955N7441 76p SN74150 El 20 TBA820 85p 
CD4041 83p MC1469R L2,50S147442 55p SN74151 77p TBA920 El 79 

LONDON, GLASGOW, BRISTOL, AND PARIS. 
IT'S OUR SERVICE THAT MAKES US GROW 

POPULAR SEMICONDUCTORS 
2N696 25p 2N3906 22p AF139 69p 80139 42p MPSA56 20p 
2N697 16p 2N4058 20p AF239 74p 13F115 36p 0C28 [2.00 
2N699 SSp 2N4062 18p AF279 80p 8E117 70p 0C42 Sop 
2N706 12p 2N4921 60p AF280 BSp 8E154 25p TIP29A 50p 
2N708 21p 2N4923 70p AL102 LI -SO 8E180 36p TIP31A 62p 
2N916 43p 2N5245 29p BCI07 4p BEI 81 36p TIP32A 75p 
2N918 34p 2N5294 35p BC109 5p 8F184 35p TIP34A L1-20 
2N1302 37p 2N5296 36p BCL47 Op BF194 12p TIP35A E2 50 
2N1306 45p 2N5458 26p 8C149 3p 8F196 13p TIP36A L3 55 
2N1308 60p 2N5459 29p BC157 2p 8F197 14p TIP4IA 70p 
2N1711 17p 2N6027 45p BC158 1 8F198 15p TIP42A 70p 
2N2IO2 60p 3N128 80p BC167 2p 8F244 35p TIP2955E1.00 
2N2148E1 65 3N140 LI00 BC168 2p 8F258 49p T1P3055 50p 
2N22I8A 47p 3N141 85p BC169 2p 8F259 49p T1543 30p 
2N2219A 52p 3N200 L2.60 BC182 1 8FS98 27p ZTX300 ISp 
2N2220 35p 40361 45p BC182L 4p BF539 24p 2TX301 15p 
2N2221 22p 40362 48p BC183 Ip BFR79 24p ZTX501 ISp 
2N2222 25p 40406 48p BC183L 4p BFX29 36p ZTX502 18p 
2N2369 2Sp 40407 30p BCIB4 2p BFX84 38p IN9141916 7p 
2N2646 55p 40408 50p BCI84L 4p BFX85 41p IN4007 18p 
2N2905 37p 40409 SSp BC212 4p BFX88 32p 1N4148 7p 
2N2906 28p 40410 55p BC212L 4p BEYS() 30p 1N5404 18p 
2N2907 21p 40411 [2.30 BC2I3L 6p BEYS' 38p 1 N540 40p 
2N2926G 13p 40594 75p BC214L 9p 13FY52 36p AAII9 14p 
2N3053 25p 40595 88p BC237 4p BRY39 50p BAI02 ISp 
2N3054 50p 40636 LIIS BC239 6p ME0412 lOp BA145 19p 
2N3055 65p 40673 73p BC257 7p ME4102 IOp BA155 12p 
2N3391 29p AC126 37p BC259 8p MJ480 LIOS BBI03B 20p 
2N3393 I5p AC127 44p BC301 45p M7481 LI 30 BBIO4B 34p 
2N3440 57p AC128 37p BC307 30p MJ490 LI -OS BY127 29p 
2N3442[1-20 AC152 SOp BC309 25p MJ491 LI -55 BYZII 70p 
2N3638 16p AC153 40p BC327 20p M12955 LI .21 8YZ12 70p 
2N3702 17p AC176 40p BC328 19p MJE370 68p 0A47 -Op 
2N3703 I5p ACI87K 40p BCY70 25p MJE371 8Ip 0A90 6p 
2N3706 14p ACI88K 45p BCY72 24p MJE520 65p 0A91 6p 
2N3708 14p ADI61 75p BD121 L200 MIE521 75p 0A200 8p 
2N3716[2.60 AD162 75p 50124 L200 MJE2955L1.25 BY164 57p 
2N3771LI-60 AF106 43p BD131 51 MJE3055 7Sp ST2diac 20p 
2N3773L265 AF109 4Sp 50132 54p MP8113 45p 40669 LI 00 
2N3789 [2. 60 AFI15 6Sp BD136 36p MPSA05 20p TIC44 29p 
2N3819 36p AF116 65p BD137 36p MPSA06 20p C106D 65p 
2N3904 21p AFIl8 65p BD138 39p MPSA55 20p ORP12 70p 
"FULL RANGE OF THYRISTORS, TRIACS, OIACS 3 ZENERS - 
ALWAYS IN STOCK" 
Prices correct at Ist. Oct., 1976, but all ezclusive of VAT. P. & P. 30p 

NOVEMBER ISSUE 

INCLUDES RADIOhILICTRONICS 
CONSTRUCTOR 

MiWALL CHART-oESIcN DATA TABLES ., 
SAVE TIRESOME CALCULATIONS WITH THESE TABLES 

Design Data Tables 2 contain the following tables -MILLIMETRE -INCH 
CONVERSION, PHASE SHIFT OSCILLATOR C -R VALUES, 217f 

VALUES, AUDIO OUTPUT POWERS, PARALLEL -R SERIES -C VALUES, 
E -R DISSIPATION, INCH -MILLIMETRE CONVERSION. 

Full notes given on how to make full use of the tables to obtain the 
maximum benefit. 
SPECIAL FEATURE 
T.T.L. CALIBRATION GENERATOR 

This unusual design employs an LC oscillator which 
is set to correct frequency by zero -beating with the long 
wave Radio 2 transmission on 200kHz. Another novel 
feature is the use of a t.t.l. decade counter to obtain 
division by 2 and by 10 of the oscillator frequency. 

MANY OTHER ARTICLES ON SALE NOW PRICE 35p 
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NEW EDU-KIT MAJOR 

Totall Building Costs £9600 
P 8 P+Ine. 86p. 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit and 
receive the Aircraft Band by 
placing it by the side of a 

radio timed to Medium Wave 
or the Long Wave Band and 
operating an shown in the 
Instructions supplied free with 
all parts. Uses a retractable 
chrome plated telescopic 
aerial, Gain Control, V.H.F. 
Tuning Capacitor, Transistor. 
etc. 
All Parta including Cane and 

23.95 P A P and Ins. 45p. 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tunable wavebands. 
M.W., L.W., and Trawler 
Band, 7 stages, 6 transistors and 
2 diodes, .upersesitive ferrite rod 
aerial, attractive black and gold case. 
Sise fir x 11" x 31" approx. 
All Part. including Cane and Plane. PAP+Ise. 80p. 

Total Build- 
ing Conta 

23.60 

Completely Solderless Electronic 
Construction Kit. Build these projects without 
soldering iron or solder 

* 4 Transistor Earpiece 
Radio 

* Signal Tracer 
* Signal Injector 
* Transistor Tester 

NPN-PNP 
* 4 Transistor Push Pull 

Amplifier 
* 5 Transistor Push Pull 

Amplifier 

* 7 Transistor Loud- 
speaker Radio 
MW/LW 

* 5 Transistor Short 
Wave Radio 

* Electronic Metronome 

* Electronic Noise 
Generator 

* Batteryless Crystal 
Radio 

* One Transistor Radio 
* 2 Transistor Regenera- 

tive Radio 
* 3 Transistor Regenera- 

tive Radio 
* Audible Continuity 

Tester 
* Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 
* 3*in Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way connectors 
* 2 Volume controls * 2 Slider Switches * I Tuning Condenser * 3 Knobs 
* Ready Wound MW/LW/SW Coils * Ferrite Rod * 6+ yards of wire 
* 1 Yard of sleeving, etc. Complete kit of parts including construction plans. 

NEW ROAMER TEN 

MODEL R.K.3. 

MULTIBAND V.H.F. AND A.Y. RECEIVER 
18 TRANSISTORS AND FIVE DIODES 
QUALITY 6" x 8" LOUDSPEAKER 

WITH Multiband V.H.F. section covering 
Mobiles, Air, T.V. Sound, Local V.H.F. 
Station, etc., and Multiband A.M. section 
with Airspaced Slow Motion Drive Tuning 
Capacitor for easier and accurate tuning, 
coveaing M.W.1, M.W.2, LW, Three Short 
Wave Bande 13.W.1, S.W.2, S.W.3, and 
Trawler Band. Built in Ferrite Rod Aerial 
for Medium Waves, Long Wave and Traw- 
ler Band, etc., Chrome Plated 7 section Telescopic 
Aerial, angled and rotatable for peak Short Wave and 
V.H.F. reception. Push Pull output using 000mw 
Transistors. Gain, Wave -Change end Tone Controls. 
Plus two Slider Switches. Negative Feedback circuit 
and SPECIAL POWER BOOSTER SOCKET AND 
RESISTOR, to virtually double gain if required. 
Powered by P.P.9 9 volt battery. 
Complete kit of parte Including carrying strap, 
Building trrfuctione and Operating Manuale. 

ie a 3 99 Including Post and Packlne 

Cane Enclosure Kit (if required) £1.80 Inc. P er P. 

ELECTRONIC CONSTRUCTION KITS 
Self Contained Multi -Band 
V.H.F. Receiver Hit. 8 Tran- 
slators and 3 Diodes. Push/Pua 

output. 3" Loudspeaker, Gain Control. Superb 
9 section swivel ratchet and retractable chrome 
plated telescopic aerial, V.H.F. Tuning Capacitor, 
Redetors, Capacitors, Transistors, etc. W Ill receive 
T. V. Sound, Public Service Band, Aircraft, V.H.F. 
Local Stations, etc. Operates from a 9 Volt PP7 
Battery (not supplied with kit). 
Complete kit of part, including construction plans 

£7.95 P a P and Ins. 70p 

ECK2 

ECK 4 7 Transistors, 8 tuneable wavebands, MW, 
LW, TrawlerBand, 3 Short Wave Banda. 
Receiver Kit. With I" x 3" Loudspeaker. 

Push/Pull output stage, Gain Control, and Rotary 
Switch. 7 Translators and 4 Diodes. 8 section 
chrome -plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Timing Capacitor. Resistor,, 
Capacitor., etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts including 
construction plans. £7.25 

P A P and Ins. 70p. 

EDU-KIT JUNIOR 
Completely Solderle,. Electronic Construction Kit. Build 
protests without Soldering Iron or Solder. 

* Crystal Radio Medium 
Wave Coverage - No 
Battery necessary. * One Transistor Radio. * 2 Transistor Regenerative 
Radio. 
3 Transistor Earpiece 
Radio Medium Wave 
Coverage. 

* 4 Transistor Medium Wave 
Loudspeaker Radio. 

* Electronic Noise Generator 

these 

* Electronic Metronome. 
* 4 Transistor Push/Pull 

Amplifier. 

All parts including Loud- 
speaker, Earpiece, MW Ferrite 
Rod Aerial, Capacitors, Re- 
sistors, Transistors, etc. 
Complete kit of parts includ- 
ing construction plane. 

ís6.55 P & P+ Ina. 60p 

NEW 
Everyday 
Series 
Build thin 
exciting new 
series of design.. 

E.V. O. 6 Translators amt.! diodes. 
MW/LW. Powered by 41 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Sire 9" x 51" x ^-I" approx. Ail parte including 
Cone and Plane. 

A 
Total Building costs £4 30 P a P + Ins. 60p. 

E.V. 6. Case and look. as above. 0 Transistors and 3 
diode.. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc... MW/LW coverage. Push Pull 
output. 
All parts Including cue and plane 

Total Building costs £495 P a P + Ins. tap. 

E.V. 7. Case and looks a above, 7 Transistors and 
P- 3 diode.. S wavebands, MW/LW, Trawler Band 

SW1, SW2, 3W3, powered by 9 volt battery. Ptah 
Pull output. Telescopic aerial for short waves. 3" 
Loudspeaker. 
All parts including Cue an d Plans 

atal Building costs £6 95 P Si P + Ine. 701, 

TO RADIO EXCHANGE LTD., 
6IA HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367. 
ALL PRICES INCLUDE VAT Reg. No. 788372 

* Calte:. side entrance "Lavelle' Shop. 
* Open 10-1, 2.30-4.30. Mon -Fri. 9-12 Sat. 

I enclose £ 

for 

Name 

Add rea., 

1 
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SEMICONDUCTORS 

LYNX ELECTRONICS 

from 

(LONDON) LTD, 

TRANSISTORS, 

AC126 RECTIFIERS0.15 

AC127 0.16 
ACIDS 0.13 
ACI26K 0.25 
AC141 0.18 
AC141K 0.21 

Á0142K 
142 

0.28 
AC176 0.75 
AC176K 0.26 
AC187 0.18 
ACIS7K 0.25 

AC188K 045 

DIODES, 

1101111 00 
5018º 0.02 
10183 0.87 
50252 0.61 
50233 0411 
80537 0.85. 

20184 7.220. 
BDY20 0.80 
BDYN 0.60 
BDYN 0.60 
BDY61 0.68 

SF178 óQ8 

0.0$ 

OA81 
0811 

C41 0.15 
0C42 0.15 
0C44 0íe 
0C46 0.10 
0070 

0.10 
0072 0.22 
004 0.14 
SC40A 0.73 
8C4011 0.87 

SC4OF 0.65 

THYRISTORS 
Ply 8A IA 3A 4A IA SA 10A 18A 

(1092) (T05) (C105) (70220) (702200) (T0220)(10220) (1064) 
80 0.20 0.28 0.35 0.32 0.41 0.42 0.47 0.4 

100 0.25 0.25 0.40 0.37 0-47 0.48 0-64 1.02 
MOO 0.27 0.35 0.45 0.40 0.2$ 0.60 0.08 1.14 
400 0.30 0.40 0.80 0.48 0.87 0.6$ 0.88 1.40 
600 - 0.68 0.70 - 1.09 1.79 1.2e 1.80 

AD140 0.80 11F179 0.30 SC41A 0.65 

TRIACS (PLASTIC TO -220 PKGE ISOLATED TAB) ADI43 00.46 SF155 Ó.IÓ. 8C41D é8 
048 012 

F1í7 
0.00 

4A 511A LISA 10A 15A AD161 0.35 %AD149 0.12. ISn 0.20 
(e) (b) (a) (b) (e) (b) (s) (b) (e) (b) AD162 0.38 11F224J 0.18' TIP29A 0.44 

100v 0.60 0.60 0.70 0.70 0.75 0.78 0.83 0.63 1.01 1.01 AL711 0.86 BF244 0.17 TIP3OA 0.62 

200V 0.64 0.04 0.78 0.76 0.87 0.87 0.67 0.87 1.17 1.17 AL701 0.20 
0.20 

BF257 0.30 
0.32 

TIP3IA 0.24 
TIPM 

400V 0.77 0.74 0. 0 0.83 0.07 1.01 1.13 1.10 1.70 1.74 
AF114 
AF11tl 0.20 

BFQN 
BF387 0.32 

1.4 
TIPM 1.05 

500V 0.66 0.09 0.87 1.01 1.21 118 1.42 1.00 2-11 2.17 AF110 0.20 BFWN 0.174 TIP41A 0.14 
N.S. Trimwithout Internal trigger disc are priced under column AF117 0.20 

AF11B 0.33 
arm 0.30 
BFXN 0.23 

TIP41A 0. 
N2070 

(a). Trines with Internal trigger diet are priced under column (b). AF139 0.33 BFXN 0.23 
0.1146 

21070 0.76 
When ordering please indicate clearly the type required. AF239 0.37 51X95 0.25 144001 0.04. 

BC107 0.09 81X88 0.20 144002 0.14 
5C1078 0.00 BFYN 0.20 N4003 0.84 

OPTOELECTRONICS Special Offer ác1009 0.09 BFY62 0.19 ÑÓ0088 0.08' 
Displays 

0 115 5 Red (TIL209) 0.12 Red Led BC170 0.12 B1 0 8F9! 90 08 NÓ7 0.1 Ó07040.98 
707 0.95 0.2 Red 0.13 RL209 BC126 0.18. 8R100 0.20 314896 0.14 
727 1.95 0.2 Green 0.20 lop BC126 0.20 BFY39 0.40 2N897 0.12 
728 1.95 02 Clear 0.14 BC141 0.211 BSX19 0.18 214700 0.10 
747 1.85 Axle! lead 80142 023 88X20 0.18 514529 0.14 
750 1.85 5C143 0.23 13X21 020 214930 0.14 

BC144 0.30 BSYNA 0.12 2141131 0.15 
TTL 
74 Series 

NATIONAL CLOCK O O BC147 0.09 BT106 1.00 2141132 0.16 

Plastic CHIPS BC146 0.09. 8 60 7107 1. 2N1304 0.20 
7100 018 
7401 0.16 

MM5314 £3.75 BC149 0.14. 
BC162 0.2tí 

57108 1.60 
15T109 1 00 12141711 

2N1308 0.20 
0.18 

7402 0.10 (Basic clock chip giving 6 digit BC163 0.15 BT110 1.00 222102 0.44 
7403 0.18 displays) Socket 0.45 BC167 0.146 SU106 1.14. 222389 0.14 
7404 0.18 
7405 0.11 
7405 0.18 

MM639 £6.25 BCIN 0.146 
BC159 0.09' 

BU106/021.80. 
BU 1. 

2N2369A0.14 
2142484 0.18 (Sophisticated device IncludiBUM14. g 

7407 0.18 alarm) BCIN 0.32 8U204 1.14 2142648 0.30 
7401 0.18 Socket for MM6316 0.14 REGULATORS BC181 0.38 511208 2.14. 222906 0.18 
7409 0.18 
7410 0.18 

723 0.45 
l amp Plastic 

BCINB 0.09. 8Y206 0.15 21,12105A 0-22 

7412 0.25 7005 1.50 
0.116 5v207 0.2o. 22292 0.70 

7413 0.45 LINEAR ICS BC102L 0.116 BYX38- 2142920060 0.14 
7414 0.72 LINEAR ICS 7612 1-50 BCIN 0.10 300 0.12. 2N2926V 0.09' 
7416 0.43 307 0,56 7815 1.50 BC1113L 0.10 000 0.169 2N292660.10 
7417 0.43 

280 14 Pln DII 0.006 7218 1.50 BC1N 0.11 ate 0.18. 223053 0.15 7420 0 10 
7422 0.38LM340-12 
7423 0.40 

66b 8 Pin DII 0.16 
080 14 Pln DII 2 14 

LM340-5 1.35 
2.30 

BC/ML 0.116 
802078 0.126 

1200 0.21 
BY%38- 

223064 0.40 
22326 0.50 

7425 0.30 566 a Pin 011 1-50' LM340-15 13.6 BC112 0.11 300 0.50 0143440 0.56 
7427 0.48 547 8 Pin DII 2.00 1-M340-18 1.32{ BC212L 0.11 600 0.55 2143442 1.20 
7429 0. 
7430 0íe16 70e 8/14 Pin DII 0.36 5C213 0.12 900 0.80 2N3825 0.50 
7432 097 741 8114 Pln DII 048 130213E 0.12 1200 0.14 423870 0.14 
7433 0.49 746 8 Pin DII 0.35 SPECIAL' BC214 0.14. 8ZX81 Series 2N3702 0.10 
7437 0.35 3900 14 Pin DII 0.70' 5C214L 0.14 Zeners 0.20 223703 0.106 
7438 0.35 CA3045 0.14 OFFER BC237 0.18 BZXS3 or 2N3704 0.10' 
74401 0.16 
7441 0.60 0Aí040 0.60 C232 1.16 BZXN . 2143705 0.20 
7442 065 8401304 1.14 130300 0.31 Series 2143708 010 
7445 1.50 MC1307P 1.17 L114309K 8C301 0.32 boners 0.11 223707 0.10 
7440 2.55 MC1458P 

5.77 lA T03 5V 8C323 0.80 C74A 0.40 223714 1.05 
7447 0.81 MC149(11. 1.10' 5C327 0.15 C10813 0.45 2N3716 1.15 7448 0.81 
745 0.6 
74501 0.115 

SN75324 2.55 
8278461 0110.4 S' 

41'25 BC328 0.10 
80337 0.17 

CIO1D 0.50 
C1F 0.35 

223716 1.25 
2143771 1.60 

7453 0.10 SN75452 0.99 BC338 0.17 CR811050.25 2N3772 1.6 
7454 0.15 TAA300 1.61 IC SOCKETS BCY30 0.85 CR51/100.2s 223773 2.10 
7460 0.18 
7470 0.32 

TAA310A 1.38 
- 

TAA550 0.45 8 Pin O.Iº BCY31 0.86 CRS1/200.35 2143810 0ß86 
7472 0ß6 TAA6111312 1ß5 14 Pin 0.13 5CY32 0.14 CR81/400.40 223904 0186 
7473 0.30 713Aí80 16 Pin 0.16 8C433 0.55 CRS1/500.65 2143906 0116 
7474 0.32 1.88 

24 Pln 0.45 BCY34 0.55 CRS3-060.34 224124 0.14 
7475 0-47 40 Pln 0.80 BCY38 0.8; CRS3-100-45 2144290 0.12 

TO -3 NPN POWER 
7478 0-36 
7480 0.55 BCY39 1.15 CR33-200.50 2144348 1.20 
7481 1 25 TRANSISTORS BCY70 0.12 CRS3.400 6O 2144870 0.35' 
7482 0.75 TO3 BCY7I 0.18 0Rí3-000.85 2144871 0.35' 
7483 1.12 FULLY TESTED BUT UN- BCV72 0.12 MJ480 0:80 2144919 0.70 
7484 0:85 MARKED. SIMILAR TO 223055 HARDWARE 130015 0.55 MJ481 1.06 2144920 0.60 7485 1.25 
7486 0.32 
7489 2.92 

EXCEPT VCEO> 50V HFE> 20 
@ 3 Amps. 

ÇINCLUDING 
1 Mice -2 washers 

BDI31 0.38 
BDI32 0.40 

111,1490 0.90 
MJ491 1.15 

2144922 0.146 
2144923 0.64' 

7490 0.45 5 pcs for £1.14 Solder Tao 80135 0.38 MJE340 0.10' 225060 0.20 
7491 0.14 
7492 0.57 
7453 0-45 
7494 0.85 

10 pca for £1 -89 
20 pca for £3 40 
50 pca for £7-S0 

2 Nuts/Bolts 
Washers 

80136 0.39 
80137 0.40 
130738 0.48 

MJE371 0.60 
MJES20 0-45 
MJE521 0155 

225061 0-25 
2N5062 0.276 

3064 0' 22 80 
7495 0,67 160 pca for £13.2 50 sets for 85p BD139 0.58 OAS 0.50 2NS196 0-5S 

P. & P. 20p per order -Overseas 80p -Matching 20p per pr. 

VAT 8'4 except for Items which are 120% -No VAT on overseas 

LYNX ELECTRONICS (LONDON) LTD. 
Higham Mead, Chesham, Bucks. Telephone (02405) 75151 Telex 837571 

PRINTED CIRCUIT KIT £4-211 
Make your own printed circuits. Contains etching 
dish, 100 sq ins of pc board, lib ferric chloride, 
delo pen, drill bit, laminate cutter. 

JCII AMPLIFIER 

with tree date and 
6W IC audio amp lit pprinted circuit 
4884 
DELUXE KIT FOR Jell 
Contains extra Darts except JC12 nude° to 
complete the amp including balance, volume, 
ben end treble controls. Mono 4.e33. Stereo 
44.04. 
JCII POWER KIT 
Supplies 25V 1 Amp qN. 
JCI2 PREAMP KITS 
Type 1 for magnetic pickups, mice and tuners. 
Mono 41.18. Stereo EIIM. Type 2 for ceramic or 
crystal pickups. Mono Mo. Stereo £1.70. 

SINCLAIR ICM 
ICM 10W+10W stereo Integrated circuit amp- 

lifier kit with free printed circuit + data 
£4N. 

PZ20 Power supply kit for above £IN. 
VP20 Volume, tone -control end preamp klt £7.84. 

JCN AMPLIFIER 
New Integrated circuit 20W amplifier kit complete 
with chip, printed circuit end data £4.45, 

FERRANTI ZN414 
IC radio chip £1.44. Extra parts and pcb for radio 
£3-84. Cue sep. Send sae for free data. 

SATTIRY ELIMINATOR SARSAINS 
STASILIZBD POWER UNITS* 
Millenla series. Switched 1 to 5OV In 0.1V atop.. 
1 Amp; Kit £11.04. Kit + case £14N. Bunt 
4282. 2 Amp: Kit 111445. Kit + case 417.18. 
Built 
-WAY SPECIAL 4.8.14.8.111- 6 

Switchedhed output 

9, 1ºV H EOOmA 
3 -WAY MODELS 
With switched output and 4 -way multi -lack 
connector. Type 1: 3/45/6V al 100mA 42.4. 
Type 2: 6/75/9V at 050mA £819. 
RADIO MODELS 
50mA with presa -alud battery connectors. 9V 
£3.25. 6V £3.46. 9V+9V £I-ä. 6V+6V £041. 
45V+45V E5.45. Also aV 300mA £3-N. 8V 400mA 
£33.53. 
CASSETTE MAINS UNITS 
75V with 5 pin din plug. 50mA £3-48. 300mA 
F-98. 
CAR CONVERTORS £5-1S' 
Input 12V DC. Output8/7}/9V DC1 Amp stabilized 

BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. 
100mA radio types with press -stud battery 
terminais. 45V £1.55. 6V £1-N, 9V E1 -N. 45V+ 
4 V £2-110. 6V+6V £2.14. 9V+9V E2N. 
100mA cassette type 75V with 6 pin din plug 
£1 9S. 
Transistor stabilised 8 -way type for low hum. 
3/45/6/75(9(12/15118V. 50mA £3.15. 1 Amp 49.4. 
Heavy duty 13 -way types 45/6/7/05 /11/13/14/17/ 
21/25/28134/42V. 1 Amp model £4.1111. 2 Amp 
model £7. SS. 

Car convertor kit Input 12V DC. Output 6/7519V 
DC IA transistor stabilized £1.95. 

MAINS TRANSFORMERS 
8.0-8V 103mA Et. 9-0-9V 100mA El. 10V lA £1.85. 
0/12/15/20/24/30V lA £4.30. 12/0/12V 50mA £1. 
O/12/15120/24/30V 2A £S-95. 20V 25A £2-88. 
6.0.6V 15A £2.05. 9-0-0V IA £2.45. 12.O.10V lA 
42.65. 13.0-15V 1A £3.20. 30-0-30V 1A 44.10. 
8'3V 15A £1.95. 

Loads AND T-DECS' t , 
S-DeC £224. T-DeC £4.05. 
u-DeCa £445. u-DeCB £7 85./ -/. '-.. IC carriers with sockets:- / 
18 dll £2.05. 1 OT05 El :95. 

SINCLAIR CALCULATORS AND 
WATCHES' 
Cambridge Universal £850. Cambridge Scientific 
£2 SS. Oxford 300 £13.30. Programmable Scier- 
tlfic with free mains unit £2493. Mains adaptors 
for other modals (state type) E320. Assembled 
Grey Watch with free stainless steel bracelet 
£10.45. 

SINCLAIR PROJECT 80 AUDIO MODULES 
PZ5 £4.95. PZ8 48.70. Z40 £5.75. Protect 8050 
£18.95. 
BI-PAK AUDIO MODULES 
S450 tuner £18 95. AL60 £4.33. PA100 £1345. 
MK80 audio kit E27.20. Teak 60 £1095. Stereo 30 
£15,9S. TC30 £4.14. AL250 £15.15. Send sae tor 
free data. 

SWANLEY ELECTRONICS 
DEPT. PW, PO BOX 68, 

SWANLEY, KENT. 
Send sae for free leaflets on all kits. Post 30p on 
orders under £2 23, otherwise free. Prices include 
VAT. Overseas customers deduct 7% on items 
marked`, otherwise 11%. Official orders welcome. 

704 Practical Wireless, December 1976 



20x20 Watt STEREO AMPLIFIER 
Superb Viscount IV unit in teak -finished cabinet. Black fascia with aluminium 
rotary controls and pushbuttons, red mains indicator and stereo jack socket. 
Function switch for mic, magnetic and crystal pick-ups, tape, tuner, and 
auxiliary. Rear panel features two mains outlets, DIN speaker and input sockets, 
plus fuse. 20+20 watts rms, 40+40 watts . ak. 

HOW YOU CAN SAVE 
SYSTEM 1B 
For only £80, you get the 20+20 watt 

Viscount IV amplifier; a pair of our 12-watt- 
rms Duo Type Ilb matched speakers; a BSR 

MP 60 type deck complete £8000 
with magnetic cartridge, 800 
de luxe plinth and cover. + p & p £0.93 

£2990 
p&p £2.10 

SYSTEM 2 
Comprising our 20+20 watt Viscount IV 

amplifier; a pair of our large Duo Type Ill 

matching speakers which handle 20 watts 
rms each; and a BSR MP 60 type deck with 
magnetic cartridge, 

de luxe plinth and cover. 
£9200 

Carriage surcharge to Scotland: Sys emlb £2.50, System 2 £5 
+ P & p. £7.60 

AMPLIFIER KIT 
Specially designed by RT -VC for the 
experience constructor, this kit comes 
complete in every detail. Same facilities 
as Viscount IV amplifier. Chassis is 
ready punched, dilled and formed. 
Cabinet is finished in teak veneer. 

Black fascia and easy -to -handle 
aluminium knobs. £2900 
Output 30+30w&ts L7 
rms, 60+60 peak. + p & p.02.10 

DIY STEREO 

SYSTEM 
COMPLETE WITH SPEAKERS 

Here's real value in DIY! Comprises ready -built 
amplifier module, 3 -speed Garrard auto -return 
deck, and teak -veneer simulate 

£L cabinets with clear plastic top. 
Easily built by hobb is 

35 -WATT DISCO AMP 
Here's the mono unit you need to 

start off with. Gives you a good 
solid 35 watts rms, 70 watts peak 

output. Big features include two 

disc inputs, both for ceramic 
cartridges, tape input and 
microphone input Level mixing 
controls fitted with integral 
push -putt switches. Independent 

bass and treble controls and 

master volume. £2750 + p & p 

70 and 100 WATT DISCO AMPLIFIERS 
Brilliantly styled for easy disco performance! Sloping lascia, so that you can use the controls without fuss 

or bother. 8mshed aluminium fascia and rotary controls. Five smooth -acting, vertically mounted slide controls- 

master volume, tape level, mic level, deck level, 

PLUS INTER -DECK FADER for perfect 

graduated change from record 

deck No.1 to No. 2. or vice- p 
versa. Pre -fade level control 7e 
(PFL) lets YOU hear next disc + p & p, p,00 
before fading it in. VU meter 

monitors output level. 70 

Watts rms. 140 watts peak 

output. All the big features as 

on the 70 -wan disco £6500 
amplifier. but with a massive v 
100 watts rms, 200 wens p b p £4.0) 
peak output power 

PORTABLE DISCO CONSOLE 
with built-in pre -amplifiers 
Here's the big -value portable disco 
console from RT -VC! It features a pair 
of BSR MP 60 type auto -return, 
single -play professional series record 
decks. Plus all the controls and features you 

need to givejfabulous disco 
performances. Simply 
connects into your existing + p & p. £6.50 

slave or external amplifier. 

£5500 

ELECTROLYTIC CAPACITORS 
AT BARGAIN PRICES 
all brand new from reputable inter- 
national manufacturers. 
PACK 1 Containing 30 mixed Elec- 
trolytIcs, valves from 41 mfd to 47 mfd. 
Minimum 16V working. 55p + 20p p&p. 
PACK t Containing 17 mixed Electro- 
lytic valves from 100 mfd to 2200 mfd. 
Minimum 18V working, Majority 401/ 
working. 75p + 200 p&p. 

All PRICES INC.VAT 
AT CI. RENT RATES 

-0005 vin DESPATCHED OUTSIDE UK 
All nonz suboect to evailab,btV 

Price correct at f/í0/76 and 

subject to change without notice. 

We am unable to show all our products. so 
please send SAE for our fully descriptive 
catalogee and any further infomwaon. 

SPEAKERS Two models- Duo Ilb, 
teak veneer, 12 watts rms,24watts peak, 
18'/a"x 13%"x 71 "approx. 

+p&p.£6.50 
PER PAIR £34 

Duo III 20 watts 
rms, 40 watts peak, 
27"x13"x11%" 

£48 
+p&p. 

£7.50 
PER PAIR 

TURNTABLE 
60p type,BSR 

MP 
complete 

with magnetic cartridge, diamond 
stylus, and de luxe plinth and cover. 

£2400 
+p&p.£3.50 

STEREO CASSETTE DECK KIT 
Again, this kit is specially designed 

for the experienced constructor - for 

mounting into his own cabinet. 

Features include solenoid -assisted 

AUTO-STOP, 3 -digit counter, 

record/replay PC board, mains 

transformer and input and output £3250 
controls. AC BIAS AND ERASE. + p & p £1 50 

T 
Biriu el- 

I.0 20,20WATTS 
STEREO AMPLIFIER KIT 
WITH PZ 20 POWER UNIT 
FANTASTIC SAVING. A build -it -yourself stereo 
power amplifier with latest integrated circuitry, 
10W RIMS per channel output, full short-circuit 
and overheat protection. 
LISTf14.50 OUR PRICE £4.95 p+p E1. 

EASY -TO -BUILD, WITH ENCLOSURE 
Specially designed by RT -VC for cost-conscious 
hi-fi enthusiasts, these kits incorporate two 
teak -simulate enclosures, two EMI 13" x 8" 
(approx.) woofers, two 3'/." (approx.) tweeters and 

a pair of matching crossovers. Easily constructed, 
using a few basic tools. Supplied cemplete with , 

an easy -to -follow circuit diagram, and crossover COMPACT 
components. Input 15 watts rms, 30 watts peak, FOR TOP VALUE 
each unit. Cabinet size £ 50 + p & p How about this for incredible 
20"x 11'r'x 9'h"(approx).g £5.50 bookshelf value from RT -VC! A 

DELUXE ACCESSORY 
KITComprises 

of a matched 
pair of dynamic mks. and 

two replacement slider level 
controls. P á P FREE WHEN 
PURCHASED TOGETHER. 
£3.95 
+p&p 

£1.00 

TOURIST IV 
PUSH BUTTON CAR RADIO KIT 
(Motor Top 10 Award) 
Complete with speaker. bathe and blend pith most ea interiors and me knotted 

Fixing strips. The Tourist IV - for the radio will slot Into e standard ca radio 

experienced constructer only. apenute Sin awes T. ' 
the tourist IV has live push button. lop Power Supply honorai 11 roda positive w 

medium band and one lu long wave band negative earth tattered internally) Power 

The tuning scale is illuminated and anraarve Outer 4 watts into Sobers 

spun aluminum] control knobs are used lot 

manual tumng and volurn control 

The modern dr lais hm heed d.agned lo £10.50 - p&p 11.50 

15 -WATT KIT 
IN CHASSIS FORM 
When you are looking for a good speaker, 
why not build your own from this kit. It's 
the unit which we supply with the above 
enclosures. Size 13" x 8" (approx.) EMI 

woofer, 3'/." (approx.) tweeter, and 

matching crossover. £750 + p & p. 

Power handling capacity 
15 watts rms, 30 watts peak. PER SET 

DECCA 20 WATTS STEREO SPEAKER 
- This matching loudspeaker system is hard -made, as only Oecca know how, built to a specification, 

not down to a price. 

The kit comprises of two 8" diameter approx. base drive unit, with heavy die cast chassis laminated 

cones with rolled P.V.C. surrounds Two 31-" diameter approx. domed tweeters complete with 

crossover networks. 
Our price per stereo pair £30.00+14 00 P & P 

Seed 
ti S 

R 

pair of high efficiency units for 
my £ £7.50 - just what you 

need for low -power amplifiers. 
These infinite baffle enclosures 
come to you ready mitred and 
professionally finished. Each 

cabinet measures 12" x 9" x 5" 

(approx.) deep, and is finished in 

Rosewood. Complete with two 

8" (approx.) speakers 
for max. power £750 

handling of 7 watts. p &p £1.70 
per pair 

E 
21 C HIGH STREET, ACTON, LONDON W3 ENG 
323 EDG WARE ROAD, LONDON W2 
Personal Shoppers EDGWARE tfOAD. 9 a.m.-5.30p.m. 
Hall day Thurs. 

ACTON 9.30a.m.-5p.m. Closed all day Wed 
and half day Sat. 

l 
Minimum order on 
Access and 
Barclaycards £15 

DO NOT SEND CARO 
Just wale pur order giving 
pur chit card number 
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B. BAMBER ELECTRONICS 
Dept PW, 5 STATION ROAD, LITTLEPORT, CAMBS., CB610E 
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 

2 tamp 3Ernag 
to all our 

Cuotornerg 
VARIABLE STABILISED POWER SUPPLY, 
mains input. 0-24V output. stabilleed and current 
lmiting at 500mA + 32V at 50mA. Brand new by 

British manufacturer. Size appros. 74 x 24 x 41n. 

compute with external Sk(13-tu 3 -turn pot for voltage 
control. Connection date eupplied. £7. 

50uA (25-0-25),A) EDGEWISE METERS, modern 
type by Sangamo W»Urn. display area } x tun 
with 2 mounting lugs. (Can tezaroed left or right 
hand.) [1íM each. while stocks lest. 

MAINS ISOLATION TRANSFORMERS. Tapped 
input. 240V at 3A + 12V at 500mA output. 

New, boxed. made by Gardner. 212. 

FLEXIBLE HEATER STRIP, 240V a.c.. 150W. 

approx. 1 metre long (insulated with flbreglae) 
with mains connector block Many, many uses. 
Mp each. 

Good (Duality Pre.aura Guegss, 24in dia. 
flange mounting. 3 models avail. 0-60 Ib/.q.in. 
0-100 1b eq. in. 0-200 Ib/sq in. state which t1 25 

each. 

2N3055 typa Tienelatore. O.K.. but unmarked. 
5 for [7. 

110V NEONS, SCREW -IN -TYPE, 4 for 50p. 

SLOW MOTION MOTORS (suitable for pro- 

rodisplays 
l t 230 -240V 

rrotatlon.1 rev. 
eeryWtoree 

minutes. 
[145 each. 

INTEGREX LTD. 

HIGH QUALITY SPEAKERS, 84ln x yin elliptical. 
only 2in deep. invert. magnet. 4 ones. rated up 
to 10W. 21 10 each.or 2 for L2í75 (qty. discount 
available + 124% VAT. 

PROGRAMMERS (magnetic device.). Contain 
9 m croewitches (suitable for main. operation) 
with 9 routing cams. ell Individually adjustable. 
ideal for switching disco lights. displays, etc.. 
or Industrial machina programming. (Need polythene Chase. mounting fueeholders. 
slow motion motor to drive cem, not eupplled) o for Mp. 
9 switch vsreion [1St. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
703 transistor insulator seta. 10 for 50p. 

TV 
PLUG. 
Pl 

UGS ANeD SOCKETS 

TV Sock 
(mete 

et. (metal type). 4 for fog. 
N Line Connectors (back-to-back socket.). 4 

for Sop. Please add 124% VAT. 
ALU -BOL ALUMINIUM SOLDER (made by Multi - 
core). Solders aluminium to Itself or copper, 
bras, steel. nickel or tinplate. 18 s.w.g. with 
muiticore flux, with instructions. Approx. 1 metre 
coil 30p pack. Large reel F]75. 

HEAVY DUTY HEATSINK BLOCKS, undrilled, I. C.' e. some coded. 14 DIL type, untesteO. 

bees area 24in v 2m, with 6 fins, total height mixed. 20 for 2Sp. 

24m Np each. 

SPERRY 7 -SEGMENT P.O.D. DISPLAYS, digit 
height Oi 3m rad, with decimal points. 150V to 
200V (nominal 'WV) operation. The» are high - 
volt indiutrisl type and therefore brighter than 
normal displays. All brand new. AT THE 
BARGAIN PRICE OF Sep PER DIGIT. TYPE 332 
(two digits In one mount) L1 each. TYPE 333 
(three digits on one mount) MM. (Sorry. no 
single digit availabej Data Supplied. 

BSX20 (VHF Osc/Mull). 3 for Np. 
BC108 (metal can). 4 for SOP. 
PBC 108 (plastic BC108(. 5 for Sop. 

- 6iY51 Trenslstor. 4 for 50p. 
BCY72 Traneletor, 4 for Sap. 
PNP audio type TO5 Twnsietora. 12 for 25p. 
BF152 (UHF amp/mixer). 3 for 50p. 
2N3819 Fet.. 3 for Sap. 
BA121 Varice, Diodes, 4 for 50p. 
114914 diodes. 10 for no. 
SMALL MAINS SUPPRESSORS (small choke. 
Ideal for radio. HI-FI inputs etc.) approx. }In x 

loin, 3 for /Op. 

(for FM Band 2 

MINIATURE PLIERS High quality "Crescent" tynew) marked 88-108 MHz and Channels 0-70. 

made in USA. [4.35 + VAT (389). Gear numbers. rest blacked out, smut modern 
SIDE CUTTERS, high quality. L3í70 + VAT in appearance. site approx. 64m x thin. 2 for 35P. 

pain 33p. Lead euppreeeore (10kohm) for mobile plug 
leads. 4 for Sop. 

MIXED COMPONENT PACKS, containing resis- 
tors. capacitors. .witches, pots, etc. All new 
(random 
Items). 52 pernpack, while stock last. 

ple bag revealed sppros. 700 

TUNED COILS, 2 asctlon coll.. around 1MHa. 
with a black smart tuning knob, which move 
an internal core to vary the inductance, many 
use. aeally rewound, 3 for 069. 

HEAVY DUTY RELAYS, 24V d.c. operated 
(will work on 18V) 3 heavy duty make contacta 
(around 10A rating) + 4 change over contact. 

1 break contact. New. complete with 
mounting bracket (Ideal for switching HT on 
Liners.) Many use for hie high quality 
unit, LI SO each. 

Mobile Converters, 24V DC input 13.8V at 
approx 3.4A DC output, fully etabillad C310 
each (ideal for running 12V car radio from 24V 
lorry battery). 

We now stock Spiralux Toole for the electronic 
enthusiat. Screwdriver. Nut Spa r. BA and 
Metric aloes pop rivet guns, etc. S.A.E. for Ilst. 

Miniature earphones with min. jack plug. 2 for 
No + 124% VAT. 

I.F. Cans, jan square, suitable for rewind, 6 
for 30p + 124% VAT. 

TWIN I.F. CANS, approx. lin x }in x tin high. 
around 3.5-5MHz. 2 separate transformer In 

1 can. internally screened. 5 for Mp + 124% VAT. 

Dubiliar Electrolytic.. NUF. 450V. 2 for 50p. 
['Whiter Electrolytic.. 100íF. 275V. 2 for 509. 
Plessey Electrolytics. 470uF. 83V. 3 for 60p. 
TCC Electrolytic., 1000uF, 30V. 3 for 509. 
Plessey Eectroytice. 1000uF. 180V, 40p each 
(3 for [1). 
Dubiliar Electrolytics. 5000.F. 35V. /Op each. 
Dubiller Electrolytic., 5000pF, 50V. 559 etch. 
ITT Electrolytics, 88000. 25V. high grade. Krim 
terminals, with mounting clips. alp each 
Plesaey Electrolytic*. 10,000.F et 03V. 7SP each 
Pi»Ny Cathod ray Capacitor. 0-0, 4uF at 12 5kV 
DC Screw terminals. 01'110 each. 
PLEASE ADD 154% VAT TO ALL CAPACITORS 

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

PLUGS AND SOCKETS 
N -Type Plug. 50 ohm. SOp each. 3 for LIAM. 
N Type Socket. (4 -hole chases mounting). 50 

ohms (a small coax lead type), 509 each. 
PL259 Plugs (PTFE). brand new. packed with 
reducer. 559 or 5 for L2. 
S0239 Sockets (PTFE(. brand new (4 -hole fixing 
type). each or 5 for £2.05, 
25-wayISEP Pluge and Socket.. ON set (1 plug 

Mkt). 
Pimp and socket. sold Mperatayy et 259 each. 
Bulgin Round Free Skte. 3 pin. for mains, input 
on tee equipment. etc., 2Sp each. 

W SOLDERING IRONS 
E XPERT Built -in -spotlight illuminate. work 
Pistol grip with fingertip trigger. High efficiency 
copper soldering tip. 
E XPERT SOLDER GUN. MWM+VAT (hep) 
EXPERT SOLDER GUN KIT (spare bite caee, 
etc.). mad + VAT (Tep) 

BITS, PAIR. Mp o VAT (2p) 
MARKSMAN SOLDERING IRONS 
SP1SD 15W tl + VAT (Sip) 
SP25D 25W t3 o VAT (249) 
SP25DK 25W + oits etc. kit L3.S9 o VAT (3/N) 
SP40D 40W r3.44 + VAT (hep) 
B ENCH STAND with ePring for Marksman Irone, 
L 2.22 o VAT (119) 

BITS 
MT8 for 15W. alp o VAT (491. 
MT4 fo} 25W. 319 o VAT (3p) 
MT10 for 40W. 42p + VAT (3p) 
TCPI TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron Poll. 220 + VAT 
(El's) 
S PARE TIPS 
Type CC single flat, Type K double flat fine tip. 
Type P. very fine tip, [7 each + VAT (1p). 
MOST SPARES AVAILABLE 

MULTICORE SOLDER 
Size S Bavbit 18 e.w.g. In alloy dispenser, 32p 
+ VAT (2p). 1 
Size CISAVIE Savblt taa.w.g.. hep + VAT (4p). 
Size 12 SAVBIT 104. w. g. on plutic reel ISM 
+ VAT (tep) 

Terms of Business: CASH WITH -ORDER. MINIMUM ORDER V. ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENOUIRIES Please. 

PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED BY RETURN. CALLERS SATURDAYS ONLY 9.30-12.00. 1.30-5.00. 

DoIbyTM Noise Reducer Kit 
PRICE: £37.90 + VAT 

'Wlrelese World' 
May, June, July '75 

Trademark of Dolby Laboratories Inc. 
The latest addition to our exclusive range of matching high fidelity units. 
The Dolby Noise Reduction System la designed to reduce background noise on open reel or cassette tape recorders. Used In the Signal path to and from the 
tape recorder, the unit will encode (Do)bylse) signals during recording, end, during playback, may be used to decode either your own encoded material, or 
commercially available Dolby encoded cassettes. 

Featuring: 
switching for both encoding (low-level h.f. compression) and decoding 
e swltchable f.m. stereo multiplex end bias filter 
provision for decoding Dolby f.m. radio transmissions (as in USA) 
no equipment needed for alignment 
suitability for both open -reel end cassette tape machines 
check tape switch for encoded monitoring In three -heed machines 

The kit Includes: 
-complete set of components for stereo processor 
-regulated power supply components 
-board-mounted DIN sockets and push-button awitchee 
-fibreglass board designed for minimum wiring 
-folld mahogany cabinet, chassis, twin meter., front panel, knobs, mounting screws and nute 

Calibration tepee are available for open -reel use end for cassette (specify which) PRICE 22.00 + VAT. 

Typical performance 
Noise reduction better then 0dB 

weighted 
Cupping level: 10.5dB above Dolby 

level (measured et 1% third har- 
monic content) 

Harmonic distortion 0.1% et Dolby 
level (typically O.00% over most of 
band, rising to a maximum of 
0.12%) 

Signal-to-noise ratio: 75dB (MHz to 
20kHz, signal at Dolby level) at 
Monitor output 

Dynamic Range > 00dB 
30mV senaitivity 

S-2020TA STEREO TUNER AMPLIFIER KIT 
SOLID MAHOGANY CABINET 

A high -quality push-button FM 
Varicep Stereo Tuner with Interstatlon 
mute combined with e 20W r.m.s. per 
channel Stereo Amplifier. 

Fleets add VAT et l2¡% unless marked thus when 8% applies 
We guarantee full after sales technical and servicing facilities on all our kits 

Please send SAE for complete lists and specifications 
Portwood Industrial Estate Church Greeley, 
Burton -on -Trent Staffs Dtl OPT 
Tel. Burton -on -Trent (0203) 218432. Telex 377100 

PRICE: E53.OS + VAT 

THD <0.1% 
IN 

20W 
Tuner SIN 30d IN t -2µV 

(mono) 
Toroidal Transformer 

Access 
Barclaycard 
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St i rl i ng 
QV* MODULES FOR 

COST-CONSCIOUS 
CONSTRUCTORS 
STIRLING SOUND policy is to ensure 
customer satisfaction by designing and making 
their products in their own factory in Essex and 
selling direct. Production control -checked 
throughout. All QV Modules are compatible 
within the range and with much other equipment. 

UNIT ONE PRE-AMP/TONE 
CONTROL UNIT 
Combined pre -amp with active tone -control circuits. ±15dB 
at 10Khz treble and 30 Hz bass. Stereo. Vol./balance/treble/ 
bass. 200mV out for 50mV in. Takes 10-16V. £7'80 
88.100 Active tone control, stereo. ±15dB on bass and on 

treble £1-60 
88.101 Pre -amp for ceramic cartridges, radio, tape. Stereo. 

Passive tone control circuit shown In data supplied 
£1.60 

S8.110 

ßS.102 

UNIT ONE 

SS.t02 Stereo pre -amp for low output 
magnetic P.Us. R.I.A.A. cor- 
rected. Linear feedback facility. 

£2.65 

POWER AMPLIFIERS 
88.103 3 watt r.m.s. mono I.C. with built -In current, 

short, and thermal protection £1.75 

88.103.3 Stereo version of above £3.75 

88.1055 watts r.m.s. into 4 ohms, using 12V 

£2 25 

88.11010 watts r.m.s. using 24V and 4 ohm load 

£2.75 
88.12020 watts r.m.s. Into 4 ohms, using 34V 

£300 
The above all measure 89 o 50 x 19mm (3)a 2 r } ins) 
Suitable power supplies will be found in the accom- 
panying range. 

FM TUNING MODULES 
88.201 Front end tuner, slow geared drive, two 

gang. A.F.C. facility. Tunes 88-108 MHz 

£5'00 
88.2021.F. amplifier. Metering and A.F.C. 

facilities £2.65 
88.203 Stereo Decoder for use with the above or 

other FM mono tuners. A LED may be 
feted £3.85 

* THE BUILT-IN QV FACTOR 
means Stirling Sound's guarantee of QUALITY AND VALUE to give you to -day's 
best value all round. 

Stirling Sound 
A member of the Bi -Pre -Pak group 
220-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX SSO 9DF 
Telephone: Southend (0702) 46344 PERSONAL CALLERS WELCOME 

r.m.s. Into 4 ohms 
g 45V supply such as 

SS345. Ideal for small 
discos and P.A. 101 x 
76x19mm (4"x3"o}") 

£3.95 

TODAY'S BEST VALUE IN 

POWER SUPPLY 

UNITS 

With 13-15v 
take-off 
points 

MODELS TO 
CHOOSE FROM 

Completewith mains transformers and low volt take- 
off points. (except SS.300) All at 8% V.A.T. 
rate. Add 50p for p/P any model. 
SS.312 12V/1A £3.75* 
S S.310 

SS.324 

SS.334 

SS.345 

S S.350 

18V/1 A 

24V/1A 

34V/2A 

45/V2A 

50V/2A 

£4.15* 
£4 60* 
£5.20* 
£8.25* 
£675* 

SS.300 Power stabilising unit 10-50V adjustable 
for adding to unstablllsed supplies. Built-in pro- 
tection against short circuit (p/p 350) £3.25 

88.310/50 
Stabilised power 
supply with vari- 
able output from 
10 to 50V/2A 
Built-in protection 
against short cir- 
cuit. 

£1195* 

WHEN ORDERING 
add 35p for DIP unless stated otherwise. V.A.T. add 
12j% to total value of order unless price is shown 
when the rate Is 8%. Make cheques, etc. payable to 
Bi -Pre -Pak Ltd. Every effort is medals ensure correctness 
of information at time of going to press. Prices subject 
to alteration without notice 
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rIMw .rde your Name and Add,es in bloc. capibb 

I 
MAME 

I ADDRESS..... 

I 0041f RADIO (Components} LTD. Dept. PW IRe9n. No I 
234240 London Road. Mdtham, Surrey CR4 ]ND London II» 11ar 

By the way, the price of 
the catalogue is £1 plus 
10p for postage and pack- 
ing. Why hesitate? Send 
off your cheque or Postal 
Order for £1.40 today, 
together with the coupon 
on the left. 

I ',c pr, cc of £1'40 applies only to customers 
the UK and the BFPO Addresses. 

Perhaps you have to be of my vintage to 
know the phrase "a Double Feature", but 
up to a few years ago cinemas always ran a 

main film and a supplementary film. I was 
reminded of it because with their new cata- 
logue Home Radio Components are now 
giving away a supplementary catalogue of 
bargain lines. 

It sounds a very practical and sensible 
idea. After all, most electronic component 
firms accumulate surplus stocks of various 
items, and rather than dispose of them, why 
not offer them to customers at exceptionally 
low prices? I'm told that this bargain list will 
continue for several months and be up- 
dated from time to time. 

No constructor should be without the 
Home Radio Components Catalogue (it 
contains 5,000 items clearly listed plus about 
2,000 illustrations) but now you have a 

double incentive for buying one. In addition 
to getting one of the finest component 
catalogues available, you also receive a list 
of bargains at unbelievably low prices. For 
example, Gemini Mains Transformers: 
normal price £1148, bargain list price £5, 
saving £6.48! This means that with a single 
purchase from the bargain list you can save 
the price of your catalogue several times over! 

HOME RADIO (Components) LTD. Dept. P.W. , 234 -240 l ondon Road Mltcham.CR4 3HD Phone 01-648 8422 

complete DIGITAL CLOCK KITS 
.7.:-.,:z:-.: ....... TEAK CASES 

prompt order 
despatch 

NON -ALARM 
£10.65 

)may + VAT £0-85 ft 
+ ALARM 

£12.43 
- + VAT £1- 07 

including P & P 

"DELTA" 
GENUINE TEAK OR PERSPEX CASE 
DELTA DATA: 4 Radiant Red k Inch high LEDs. 12hr display with AM/PM 

indication. Beautiful Burma Teak Case or Pretty Perspex In 
White, Black, Blue, Red, Green. Power failure is indicated 
by flushing display. 

MODULES: Kits can be boughtwithout case: Non Alarm £9.00 Alarm 
£12 50 inclusive. 

READY BUILT: Buy a working tested module and fit your own case. Non 
Alarm £9.50. Alarm £1300. Or put it with our case parts G 
£4.32 and save on complete clock price. 
Complete Clock ready built. 2 yr guarantee. Non Alarm 
£1350 Alarm £1850. 

ALARM Pulsed tone. Tilt operated 10 minute 'Snooze' period. 
FEATURES: Single switch setting Optional extra mercury switch (45p( 

allows Alarm reset by tilting clock. Digit brightness is 
automatically controlled to suit lighting level. "ALPHA" 

OFFER 
1 Glowing Green }" high digits 12 or 24 hour. Non Alarm. £11 '00 i Í1C. Built & Tested module plus perspex case. 

NOVUS CALCULATORS: 650: £5.40 4510: £16 
850: £8.75 6030: £21 60 

Send payment with order. SAE for complete range of clocks, calculators 
and components. 

PULSE ELECTRONICS LTD 
DEPT. PW4, 202 SHEFFORD ROAD, 
CLIFTON, SHEFFORD, BEDS. 
Telephone Hitchin (0462) 814477 

A. & S. T.V. COMPONENTS 
8 Cavendish Crescent, Deacons Hill Road, 

Elstree, Herts. 
Tel. 01.953 9721 or 01.207 0520 

Opening shortly Trade Counter at 3 High Street, Elstree where there will be a 

MAD MAD sale incl. Valves, TV Panel Boards, L.O.P.T.S., Tuners, Droppers, 
Condensers, Telescopic aerials, Cabinets and a host of other components and 

accessories. 

TRANSISTORS & I.C's 
AC 127 18p BD 124 78p BY 238 1 11p 
AC 128 16p BD 131 40p OA 90 8p 
AC 188 13p BD 132 400 2N1711 30p 
AD 149 47p BDX 32 £2-10p R2010B £1.90p 
AD 181 /Op BF 180 29p TAA55) 40p 
AD 182 40p BF 196 11p TBA120AS £100p 
AF 139 33p BF 197 14p TB A4800 £110p 
AF 178 /6p BF 336 35p TBA5200 £230p 
AF 239 40p BF 337 40p TBA530Q £1.70p 
BC 107 13p BEY 50 22p TBA540Q £2'OOp 
BC 108 12p BT 106 £1.00p TBA560Q £280p 
BC 109 12p BU 108 £2.00p TBA9200 £280p 
BC 147 8p BU 208 £250p TBA9900 £2.80p 
BC 148 Bp BY 126 11p TCA2700 £2.00p 
BC 159 13p BY t27 14p S N76013N D £100p 
BC 187 18p BY 164 40p ETTR6016 £280p 

(Many other transistor 
(Colour Tripiers 

devices available) 
from U20) 

WHOLESALERS, RENTAL COMPANIES AND 
TRADERS SUPPLIED-SPECIAL QUOTATIONS 

GIVEN 

Discounts given on 100 lots or 100 mixed lots. Certain stock lines available at 

generous discount. Enquiries invited. 

ALL GOODS BRANDED OF HIGH QUALITY AND NEW 
Please add 12t%lor V.A.T. Minimum order £3 00. Under £10.00 please add 25p 

PAP. Terms of business C.W.O. 
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DRILL CONTROLLER 
Electronically changes 

speed troni approxi- 
mately 10 revs to 

maximum. Full power at 
all speeds by finger-tip control, 

Kit includes all parts, cram. 
everything and full Instructions 

6346 including poet & VAT. 
Made up model 1100 extra. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
b00mA (class B working). Takes the place of any 
of the rollowing batteries: PP1, PP3, PP4, PPS, 
PP7, PP9 and others. KIt comprises: main 
transformer rectifier, smoothing and load resistor 
condensera and instructions. Real snip at only 
61.50 VAT & Postage 50p. 

RADIO STETHOSCOPE 
Easiest way to fault find, traces 
signal from aerial to speaker, when 
signal stops you've found the 
fault. Use It on Radio, TV. 
amplifier, anything. Complete kit 
comprises two special transistors 

and all parte in - 
eluding probe tube 
and crystal ear- 
piece, 6396, twin 
stetho-set instead of 
earpiece 21.00 
VAT and postage 
incl. 

MICRO SWITCH BARGAINS 
dea at 5 amps 250volts. _Q 

- foral to make a switch panel 
for a calculator and for dozens 4 
of other applications. 
Parcel of 10 for 1100, VAT and poet paid. 

MOTORISED DISCO SWITCHES 
With six 10 arnp changeover switches. Multi 
adjustable switches are rated at 10 amp each 
so a total of 2000w's can be controlled and this 
would provide a magnificent display. For main( 
operating 1486 post & VAT Paid. Ditto 9 switch 
2495 Post & VAT Paid. DITTO BUT 12 SWITCH 
25.75 PORT & VAT PAID. 

AMMETERS 
Ideal for chargers etc. 2^ eq. full 
mWon 0.8 amp 95p. it round 0.2 
amp 65p, 0.3 amp 85p. 0.4 amp 759. 
Poet & VAT 25p each. 

MAINS OPERATED SOLENOIDS 
Model 772 -small but powerful 
lin. pull-approx. size 19 x 15 
x 15in., 21.00 
Model 4001/-1in, pull. Size 
21 x 2 x 14ín. 1190 
Model TTI-1fln. pull. Size 
3 x25 x21n. 12.60 
Prices Include VAT & postage. 

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. 1785 plus 
gap VAT & Postage 

RELAY BARGAIN 
Type 600 relay with twin 500 ohm coils which may 
be joined in aeries or parallel thus relay will 
operate off voltages between 5 and 30 volt. DC. 
Price 44p each, 10 for 24 poet and VAT paid. 

BATTERY CONDITION TESTER 
Made by Mallory but 
suitable for all batteries 
made by Ever Ready and 
others, most of which are 
zinc carbon types but also 
mercury manganese-nicad 
-elver oxide and alkaline 

4batteries may be tested. 
The teeter puts a dummy 
load on the battery and the 
meter scale Indicates the 
condition depending upon 

which section the pointer ruts. The section reads 
"replace" "weak" or "good". The tester is 
complete In its case, size 31" x Bt" x 2^ with leads 
and prod, 6450 poet & VAT paid. 

BATTERY CHARGER 
Famous Atlas in metal cas 
with meter, output lead 
terminated by crocodile clips. 
For 8 or 12V charging simply 
by changing plug on front 
panel. Ready built new and 
still 12.95 Dius £1 Post & VAT 

HONEYWELL PUSH BUTTON 
PANEL MOUNTING MICRO 
SWITCH 

1-2.3 Bank, each Bank con- 
sisting of the changeover micro 

Iswitch rated at 10 amps 250 
volte. Through panel fixing by // 2 lock nuts complete with black 
1" diameter knob. Prices: - 
1 bank 40p-2 bank 55p- 
3 bank 709. 

MULLARD UNILEX 
A mains operated 4 + 4 stereo system. Rated one 
of the finest performers in the stereo field this 
would make a wonderful gift for almost any one 
in easy -to -assemble modular form and complete 
with a' pair of 0e:estion speakers normally £8. 
This should tell at about £80 -but due to a 
special bulk buy and as an incentive for you to 
buy this month we offer the system complete at 
only 11650 including VAT and postage. 

TANGENTIAL HEATER UNIT 
This heater unit la moot efficient, and quiet 
running. Ie as fitted in Hoover and blower heaters 
meeting £15 and more. Comprises motor, Impeller. 
2kW element and 1kW element allowing switching 
1, 2 and SkW and with thermal safety cut-out. 
Can be fitted into any metal line case or cabinet. 
Only needs control switch. 66.83 pine VAT & 
post £1. 2kW Model as above except 2kW 1425 
plus VAT & post 75p. Don't mire this. Control 
Switch 449. P. & P. 40p. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep; Have radio playing and kettle 
boiling as you wake -switch on lights to ward off 
Intruders -have a warm house to come home to. 
All these and many other things you can do If you 
invest In an electrical programmer. Clock by famous 
maker with 15 amp. on/off switch. Switch -on time 
can be set anywhere to stay on up to 6 hours. Inde- 

pendent 60 minute memory jogger. A beautiful unit. Price 6386, VAT & Postage 
Sop, or with glass front, chrome bezel, 6160 extra. 

ROOM THERMOSTAT 
Famous 8at'hwcll, elegant design, intended for wall mounting. Will switch up 
to 20 amps at ma..ne voltage, covers the range 0.30°C. Special enlp this month 
LIAO, poet and VAT paid. 

SMITHS CENTRAL HEATING CONTROLLER 
Price 27-50 including VAT and postage. 

RANDALL CENTRAL HEATING CONTROLLER 
Price 28'50 including VAT and postage. 

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 49" x 
45" x 4". When mounted by flange, air Is blown into 
the equipment but to suck air out, mount 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 £3.30. 60p post & VAT. 

THIS MONTH'S SNIP 
MAINS RELAYS 

With triple 10 amp changeover contacts -operating 
coil wound for 230 volts AC, charade mounting, one 
screw fixing, ex unused equipment 80p each, 10 for £5 
Poet and VAT paid. 

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 
3 Twice Daily Twice Daily 
4 All Day All Day 
b Continuously Continuously 

Suitable, of course, to programme other than central heating and hot water, for 
Instance, programme upstairs and dowaetairs 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 3in x 3m x tin deep. Price 66-50. 80p 
Post and VAT. as illustrated but lee@ case 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives really amazing 
results. You will receive an amazing aeeortment of 
stations over the 19, 25, 31, 29 metre bands. Kit contains 
chassis front panel and all the parts 1190 -crystal ear- 
phone S5pincluding VAT and postage. 

PAOST MOTOR 
West German make, there fine motors are noted for their 
performance and reliability. Special features are the rotating 
heavy outer which acts as a flywheel to eliminate wow and 
flutter and ewitcbable reversing. 
We have four types In stock, all 1350 revs., including starting 
capacitor. 

11 Itclervuce No. KLZ 20.50.4, 230 volte 50HZ, price 2660 
2) Reference No. KLZ 32.50.4, 230 volts 60HZ, price 1660 
3) Reference same ae above, 116 vole 50HZ, price 2240 
4) Reference same ae above, 110 volts 80Hz, price £8.60 

Post and VAT 80p each extra. 

PANEL METER SNIP 
Japan ' made 2" x 1f" full vision flush mounting, 100uA Lad. -scale 
engraved DB easily changeable as perspex cover simply clips on. A real 
snip 2176 poet and VAT paid, or 10 for 216 post and VAT paid. 

TERMS: Where order is under 25 please add 40p surcharge to offset packing 
expenees 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 103 TAMWORTH ROAD, 

CROYDON CR9 1SG. 

ITS FREE! 
Our monthly Advance Advertising 
Bargain. List gives details of bargain. 
arriving or just arrived -often bargains 
which sell out before our advertisement 
can appear -Its an interesting list and 
its free -just send S.A.E. Below are a 
few of the Bargains still available from 
previoua lists. 
Spit -motor with Cuter gear box. Probably one of 
the beet spit motors made. Originally intended 
to be used in very high priced cookere:.however, 
this can be put to plenty of other uses, for instance 
your garden barbecue or to drive a colour disc 
for a dance or display or to drive a tumber for 
atone polishing; in fact, there le no end to its 
uses. Normal mains operation. Special price during 
May and June 18.60 + 2015, poet 30p +2p. 
Pulse traadormer with circuit for sound to light 
unit. It is a very simple circuit and all parts are 
readily obtainable from us or you may aireaoy 
have them in your junk box. Price of the trans- 
former with circuit 75P, Poet and VAT paid. 
ORP 12 light cell. Thin ,levies hue been going for 
some yea -e now but It bag not been bettered and 
new applications keep being found for It. We 
have good stocks, price 85p + 5p. 
Throat mikes. These are an ex WD item as used 
by ale crew on their intercom, but being electro- 
magnetic they also serve u pick-ups on musical 
instruments, talking to passengers on motor bike 
and no doubt many other use. Price Epp a pair 

189 watt speaker bargain, 8" round mid -range, 
made for high price hl -fl outfit, a really super 
speaker, 63 + 37p, poet Bop + 169. 
0.0.P. photo !tweeter by Mallard very popular 
for circuits each ae infra -red burglar alarms, smoke 
detectors, etc. A big buy enablee us to offer at the 
very favourable price of 16p each - 2y, or 6 for 21 
+ 8p. 
Component board», mainly ex computer, these 
contain many useful parts and repre,.ent fantastic 
value at 5 for 61 + Bp. We guarantee the 6 would 
be different. You would receive ICe etc., variable 
control. with long leads and so are easy to 
remove and re -use. Poet 50p - 4p. 
Microswiteh bargain, made by rye, Honeywell, 
Burgess and similar first crass makers originally 
for the Post Office, in fact they have been fitted 
to Post Office Equipment which was never put 
into nee. They are a changeover microswltch with 
10 amp contacts offered at the very low price of 
20 for 61 + 8p. Post 40p + 8p. 
Ferrite pot core (Vinkor) made by Mullard, maker's 
ref. No. LA 14107402K, circular, else approx. 
1f^ z ñ', a size which le the same as the one 
specified for the Scorpio car ignition system. Price 
only 6015 + 4p per pair. Pat 15D + 1p. 
12v DC motor made by Smiths, powerful, Ideal for 
car blower; motor size 4" long x 3^ olameter, f^ spindle, 1}' long. 68. + 18y. Poet 409 + 3p. 
Thermostat with smeltery with sensor Joined by 
approx. 1 metre of capillary covering the tempera- 
ture range 0-170°C capable of switching 16 amp. 
at 260v. Made by the famooe Rance Company 
with screwed thread and spindle rather like a 
volume control -has dozens of applications. 
Offered at only 76p + 6p. Poet 125 + 1 p. 

Aerials. For medium and long wave, wound and 
fitted on ferrite rod, 8' long by 5" diameter. 
Price 605 + 15p Poet 10p + 6p. 

Dial thermometer by Rototherm, indicates tram 
SOP to 250F, dial size 35", chrome and glees front. 
76p + Op. Poet 10p + 1p. 
Instrumment Balm Transformer, 13.8v at 9 amp and 
110v at 100nmA. Thle le an upright mounting open. 
construction, small size (25 z 25" z 25") Price 
1140 + postage and VAT 60p. DITTO. 6.8v at 
1 amp and 150v at 200mA. This is a fully shrouded 
upright mounting transformer, adze approx. 29" z 
3" x 8^. Price 11 95 + poet and VAT P8p. 
Instrument power supply mounted on a chards 
adze 95 x 29" x 41". This is suitable for instrumenta 
which use valves and he AC output of 6.8v at 
1 amp and a fully smoothed DC outputs of 150v 
and 200v. Price 1360 + poet and VAT 74p. 

FM Band amplifier. This Is a 4 valve amplifier 
tunable to cover FM and nearby frequencles. 
Tuning is by lecherllnes In fully screened compart- 
ments and the whole le mounted on s heavy metal 
chaesle size 9" z 2" z 29" z ó . Thin require. a 
separate power supply of 150v DC at 100 mA and 
6.3V at 1 amp. Price 13-76+ post and VAT 11.58. 

Instrument ease, grey steel finish size 99" x 3f" x 
29^. 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 no really big holes, 60p 
each + pod and VAT 36p. 
Clock switch for Trtelty cooker, made by Smith. 
and probably a replacement in many other 
cookers. This has clock in the centre and the two 
controls switches on the right-hand side. The top 
control switch seta the on -off times and is In- 
finitely adjustable over the 12 hour.; the lower 
switch selects manual or automatie No glee 
front, but you could take this off your exleting 
clock. Price 11.75 each + poet & V.A.T. 
SMITHS 24 -HR TIMER HEART 
really the -Autoset" without its plastic case. 
This ie a 24 hr twice on, twice off, clock switch 
which will repeat until re -programmed. Switches 
rated at 15 amps. Limited supplies. 
PRICE 24'451NCL. POST & VAT. 
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240v-50Hz from your 12e car battery 
25 watt -E4.75 300 watt (12v)-533-05 
40 watt -£9.27 400 watt (24v)-£3905 
75 watt -£12.03 500 watt (24v) -E4919 
150 watt -£21.27 1 Kw (50v)-£127.00 
300 watt (24v) -E29-45 1.5 Kw (110v)-£140.90 
All above Invertors are in kit form but may be 
purchased built up in metal case and ready 
for use. Price list sent on receipt of s.a.e. 
Prices Include p. and P. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v-50Hz-150 watt Inverter with built In 
battery charger. In event ,at power failure 
switches over automatically from battery 
charging to inverter operation. Cct. as 
appeared in Dec. 72 P.W. Complete kit of 
parte (excluding meter) £24.50 plus £1 .70p.p. 

FLUORESCENT LIGHT INVERTER KIT 
8 watt -12v -Fluorescent light, suitable for 
tents, caravana, houses, boats and secondary 
lighting for factories, hotels, Sc. 
12"-8 watt E3 -S0 + 35p p. & p. Built up 
£4-S0 + 35p p. & P. 
21"-13 watt £4.20 + 52p p. & p. Built up 
£5-80 + 52p p. & p. 

TRANSFORMERS AND COILS 
Both high volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
0-0-6v-IvA. 8Sp + 10p P. & P. 

P.E. ORION STEREO ASTROIGNITION 
AMPLIFIER l a. 

20 + 20 Watts r.m.s. into 8 ohm load. Distortion 
less than 0.01% 100Hz-10kHz. Frequency 
response + 1dB 20 Hz to 20kHz. Hum level 
virtually nil with volume full on. 

This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi-fi enthusiasts have classed it 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 
inputs for disc, tape, tuner, etc. 

Complete kit of parts including slim line 
bookend case, silk screened front panel and 
knobs £4730 inc. VAT and p. & p. 

The bookend case, I.C's and semiconductors, 
P.C. board, Transformer, etc. may be 
purchased separately if desired. Send S.A.E. 
for further information. 

INSTRUMENT CASES 
Bookend Amplifier and attractive styled Instrument 
Cases available. Send S. and A. envelope for 
Price List. 

ASTRO IGNITION SYSTEM 
Complete kit of parts for this proven 
and tested system £10.45 inc.VAT 
Ready built with only two connec- 
tions to alter £13.75 inc. VAT. 
Thousands have used this system 
both home and abroad. Consider 
these advantages -more power, 
faster acceleration, fuel economy, 
excellent cold starting, smoother 
running, no contact breaker burn- 
ing. Also because of the high 
energy spark the fuel mixture can 
be made weaker giving further 
economy and fewer plug problems. 
Fitting time when built 5 minutes 
approx. Please state whether 
positive or negative earth. 

TRADE and EXPORT ENQUIRIES 
WELCOMED ON ALL PRODUCTS 

ASTRO ELECTRONICS 
Springbank Road, West Park 

CHESTERFIELD. 31475 

a 

."4.¡-4J 
/ -+ /.r lTfF 

THE 
CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 

IMPORTANT NEWS ! 

WE ARE PI,EASED TO ANNOUNCE THAT THE 

"MANTA" - ONE OF THE HIGHEST QUALITY 
IGNITION UNITS AVAILABLE - IS NOW SUPPLIED 
IN KIT FORM 

CONSTRUCT THIS TOP PERFORMANCE IGNITION 
UNIT AND BENEFIT FROM IMPROVED PETROL 
CONSUMPTION, SMOOTHER RUNNING AND 
INSTANT STARTING FOR YOUR VEHICLE. 

KIT PRICE (INCLUDING POSTAGE AND PACKING, V.A.T., 
FULL ASSEMBLY AND INSTALLATION INSTRUCTIONS) 

ONLY £1650 
(Ready made unit available at £19.85, including V.A.T., 

postage and packing) 
Send S.A.E. today for full details of this top quality unit to: - 

ELECTRO SPARES 
Dept. P.W., 187a SHEFFIELD RD., CHESTERFIELD 
DERBYSHIRE S41 7JQ TELEPHONE (0246) 36638 

CMOS WITH DISCOUNTS! 
Any mix: Discount 10% 25+. 25% 100+, 33;% 1000+ 

C US 

-E 
1GE' 

4 CMOS DI COVNTS. 

4000 0.20 4039 3.09 4081 0 24 14505 4-38 'E' LED Displays 
4001 0 20 4040 1.10 4062 0 24 14506 0 57 DL -704E 0 3" 70p 
4002 0 20 4041 0 03 4085 0 90 14507 0 60 DL -707E 0.3" 70p 
4006 1 31 4042 0.03 4086 0 80 14508 3 09 DL -728E 2 x 0.5" 
4007 0.20 4013 1.12 4089 1 74 14510 1.51 1.80 
4008 1 07 4044 1.04 4093 0.89 14511 1 74 DL -727E 2 x 0.5" 
4009 0.60 4045 1.56 4094 2.09 14512 1.03 1.80 
4010 0.60 4046 1.48 4095 1.16 14514 3.47 DL -750E 0.6" 150 
4011 020 4017 1.01 4096 1 16 14515 3 47 DL 747E0.6" 1.50 
4012 0.20 
4013 0 60 

4048 0.80 
4049 0w 

4097 413 
4098 1.22 

14516 1.51 
14517 4-02 

Red Leda 
01" 1Sp 

4014 1.12 
4015 1.12 

4050 0.60 
4051 1.04 

4099 2.03 
40101 1 76 

14518 1.39 
14519 0.57 0 2" 1Sp 

4016 0.60 4052 1.04 40102 2 16 14520 1 39 Clock Chips 
4017 1.12 4053 1-04 40103 216 14521 2.77 AY -5-1224A 3.50 
4018 1.12 4054 1.21 40104 226 14522 215 MK50253 5 50 

4019 0-60 4055 1 46 40107 0.66 14526 2.15 Soldercon Pins 
4020 1-24 4056 1.46 40108 6 18 14527 1.76 100 60p 
4021 1 12 4057 2981 40109 2.21 14528 1 22 1000 4 00 
4022 1-07 4059 6 20 40181 4.30 14529 1 72 2500 8.75 
4023 0 20 
4024 0 8 
4025 0 20 
4026 1112 

4080 1.24 
4061 25-60 
4062 10-10 
4063 1.22 

40182 1.73 
40194 2 26 
40257 2-26 
4700 1.75 

14530 0.05 
14531 1 74 
14532 1-39 
14534 8 15 

DIL Sockets 
8 Pin 12p 
14/16 Pin 1Sp 

4027 0.60 4056 0.69 7063 4 25 14536 4.00 Red Acrylic Filter 
4028 1-00 4067 4 13 14160 1 16 14537 1317 For LED displays 
4029 1 27 4088 0-24 14161 1-16 14539 1.24 157 x 92 x 3mm 70p 
4030 0.60 
4031 2.46 

4069 0.24 
4070 0.6s 

14162 1.18 
14183 1.18 

14541 1.62 
14543 1 82 Push Switches 

4032 1.19 4071 0.24 14174 1-06 14549 4 10 Type SW9 15p 
4033 1.55 1072 0 24 14175 1.04 14552 10 50 Op -Amps 
4034 2.11 4073 0 24 14194 1 17 14553 4 66 CA3130 
4035 1 31 4075 0.24 14490 6 51 14554 1 67 (COS/MOS) 1.00 
4038 3.06 4076 1-71 14501 0.20 14555 1 01 CA3140 
4037 1.06 4077 0.4s 14502 1 39 14556 1 01 (BI/MOS) 95p 
4038 1-20 4078 0 24 14503 0 75 14557 4 65 741 Mlnidlp 25p 

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

GREENBANK ELECTRONICS (Dept. W I 2P) 
94 New Chester Road, New Ferry, Wirral, Merseyside 
L62 5AG Tel: 051.645 3391 
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TRANSISTORS -INTEGRATED CIRCUITS 

All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 

EXPRESS 
POSTAGE 
159 per order in UK lard, Texas, RCA, Fer- 

ranti, Motorola, ITT, 
AA119 0-07 BD131 o 4 -Fairchild, Lucas, etc. 
AAZ13 
AAZ16 

018 
0-18 

BD182 0 46 
BF116 020 Quantity discounts on 

AC107 
AC128 

076 
046 

BF187 
BF173 Ó-É06 application. 

AC127 046 BB179 080 
AC128 042 137180 040 OA200 010 ZTX601 0-18 2E2906 0.80 
AC378 
AC187 
AC188 

0-27 
026 
006 

BF181 080 
BF194 010 
BF196 0 10 

OA202 
0018 
0C20 

0 10 
1 26 
800 

ZTX503 0.18 
ZTX681 0.26 
ZTX660 0-18 

2N2900A 026 
282908 0.92 

ACY21 06a 137107 0 18 0023 2 26 1N914 0.08 2E2928 0.16 
ACY99 1-00 BF200 0 82 0('23 0 06 184001 0.07 2E3063 0.90 
AD140 086 1171361 0 26 0018 016 184002 007 283060 0.00 
AD149 
AD181 

0-96 
046 

BF898 046 
BFV010 0 6 0036 

0088 
0 76 
0-76 

184003 0-08 
184004 098 283626 0.90 

AD162 eta BFX29 0-P8 0042 0 60 184006 0.09 283614 1.00 
AF116 0-25 BFX88 0.26 0044 0-45 184008 0-10 283815 1.10 
AF118 026 BFY60 0.21 0046 046 184007 0-11 283702 018 
AF117 046 BFY61 0-81 0071 0 85 184009 0.08 283703 0-13 
AF186 1.00 BFY62 0-28 0072 046 184148 0-06 288704 0.16 
AF239 0.46 BR100 0.40 OC76 0 45 18921 0-08 2E8700 0.18 
A8Y27 046 BY100 0-45 0077 0-76 I82038 0.80 283708 0.18 
A8Y28 
BA102 
BA116 
BC107 
BC108 
BC109 
BC113 
BC317 
BC148 

026 
026 
0.16 
0-14 
0-14 
0-15 
0-15 
0-22 
080 

BY128 0.18 
BY127 0-12 
BFX81 aeries 

020 
BZY88 serles 

0-12 
CR81-06 0.46 
CR81-40 090 
CR83-06 0-46 

0081 
0081D 
00812 
0088 
00140 
OC170 
00171 
00200 
OC201 

0-50 
028 
1-00 
0-55 
1 60 
060 
060 
1 00 
1 75 

182061A 0-20 
I82100A 0-80 
I83010 035 
214696 0-20 
28897 0.17 
2E708 0.12 
2N708A 0-12 
2E1131 048 
2171132 046 

2E3707 0.13 
283708 0.09 
283709 0.12 
283710 0.18 
2148711 0.13 
2E14819 0.87 
2N3820 0.65 
2218828 0.50 

BC147 010 CR83.40 0.76 00202 1 50 2E1302 080 283903 0.16 
BC148 0-08 MJE840 048 0C20ß 150 2E1303 040 2248904 0.16 
BC189C 015 MJE870 046 00771 126 2141804 0-46 2N3905 041 
BC182 0-12 MJE620 080 ORP12 090 281306 0-46 2143908 0-17 
BC182L 0-12 M3E2966 146 ORP80 086 281308 060 2214068 0.10 
BC184L 0-18 MJE3066 0-76 TIC44 080 2111307 0-60 2144069 0.12 
BC338 
BCY82 
BCY38 

016 
1-00 
070 

MPF102 040 
MPF103 0-40 
2171/104 0.40 

TIC228D 
TIL209 
TIP42A 

1-40 
028 
0 70 

2111808 060 
2E1309 060 
2E1813 0-21 

2E4080 0.18 
2E4081 0.13 
2114082 Ole 

BCY34 076 MPF106 0-40 ZTX107 0.10 2/41814 0-46 2N4289 030 
BCY70 
BCY71 

018 
028 

NKT404 195 
OA6 0.75 

ZTX108 
ZTX800 

0-10 
0-12 

2E2147 1-20 
2142180 076 

314126 1.76 
314141 080 

BCY72 0-17 OAIO 0-56 ZTX801 0.18 2N2389A 046 40360 0.40 
BCZ11 1-26 0A79 0.18 ZTX302 0 17 2/42848 0-60 40361 0.46 
BD121 166 OA81 0-10 ZTX304 048 2N2904 086 40882 040 
BDI24 076 OA91 007 ZTX600 0 12 2N2904A 0-26 140430 0.86 

8E7400 0a0 8N7428 0.40 8247486 0.47 8N74140 1-20 8874192 8.00 
8E7401 0.10 887430 010 8N7490 0.55 01174160 1.75 8874193 8.00 
8E7402 044 8017483 0.87 8N7491AN 80474161 1.00 ßN74194 140 
887403 014 887437 0-87 1.00 8874154 2.00 82474196 1.10 
8247404 0-04 13277438 0-87 887492 0.70 82174166 1.00 8874198 140 
8247405 0-08 887440 048 887493 0.70 8874108 1.00 8874197 140 
0N7406 O -u 8N7441AN 8E7494 0.80 8874157 0.96 8874198 8.77 
887407 0-u 0.98 8217496 0.80 ßN74170 860 82174199 2.58 
8217408 0p 8/47442 0.79 887498 0.96 81474174 1.67 
887409 0.0 8147480 0a4 8147497 8.87 8874173 1.10 
0N7410 010 8147461 0-16 8874100 1-89 82474176 148 
8147411 046 8147468 0.10 81474107 045 8874190 2.00 
8247412 080 887454 0-10 8874110 0.68 81474191 2-00 
8217413 0.80 8/47480 0.14 13N74118 0.90 

DIL 8 pin 12p 
DIL 14 pin 15p 

8307418 
8307417 
887420 

0.110 
086 
0-14 

82/7470 048 
82/7473 0.41 
8N7474 0.48 

8N74119 
8874121 
8N74123 

1.04 
0.50 
0.70 

0N7422 
8247423 

0-85 
0-87 

13N7480 0.60 
887483 1.10 

8874128 
8874141 

1.00 
0.90 SOCKETS 16 pin 17p 

NEW MULLARD & MAZDA VALVES 
All individually boxed. 
Full trade discounts to 
bona fide companies. 
Prices on application. 

EXPRESS 
POSTAGE 
16p for 1 Valve. 
Each additional Valve 
add 2D in UK 

DM70 0.69 *080 008 PC084 0-84 PL604 140 
DY88/7 070 EF83 140 PCC86 1-08 PL608 1.78 
DY802 058 14085 0-70 PCC88 008 PLO09 8-88 
EB91 0.97 EF88 1.78 PCC89 0-97 PL802 848 
EBC81 089 EF89 1.78 PCC189 142 PY33 078 
EBF80 008 EF91 145 PCF80 0.84 PY81/800 0.78 
EBF88 006 BIM 1.01 PCF82 1.87 PY82 070 
EBF89 0.60 EPOS 163 PCF88 0-97 PY88/7 700 

ECM) 
E088 
EC90 
EC97 
E00B1 
20082 
ECC88 
ECC84 
*0085 
EC088 
ECC189 
ECF80 

088 
089 
0.94 
0.89 
070 
070 
0.70 
068 
1.02 
142 
0-77 
0.0 

EF183 
EF184 
EH90 
EL34 
EL38 
EL84 
EL88 
EL96 
EM81 
EY51 
EY88 
EY88187 
E Y88 

098 
098 
1 22 
1 40 
1 60 
0 70 
1.40 
1 02 
1.24 
0 89 
0 50 
0 70 
081 

FCF200 160 
PCF201 1.00 
PCF801 097 
PCF802 1-02 
PCF806 097 
PCH200 178 
PCL82 084 
PCL88 0-97 
PCL84 098 
PCL86 078 
PCL88 097 
PCL806/860-07 

PY98 084 
PY600A 160 
PY800 078 
PY801 0.78 
U28 128 
0191 117 
11195 0.50 
UBC81 0.80 
UBF89 066 
U0086 0.96 
UCH81 178 
UCL82 1.08 

ECF82 0.00 EZ80 084 PD600 2-62 U0L83 1-02 
ECF88 0.70 EZ81 0.70 PFL200 1.98 171.84 108 
ECH81 1.70 0Y601 1 78 PL88 140 UY86 0-78 
ECH88 1.00 07.34 1 22 PL81 148 8/SOL2/ 
ECH84 1.50 0083 080 PL81A 1.40 ECC804 1.80 
ECL80 1.02 PC88 1 40 PL82 0-48 BF28/EF812 
ECL82 0.09 PC88 1.40 PL83 1.78 1-16 
ECL83 098 PC97 0 70 FLU 102 80C1/PCF80 
ECL88 0-82 PC900 084 PL600 1.40 0.84 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. 
AZ1 1-00 
AZ81 1-00 
CBL31 1-40 
CL83 1.50 
CY31 1.00 
DAF91 040 
DAF98 0-60 
DCC90 146 
DF91 040 
DF96 0-60 
DB91 0-60 
DK92 1.00 
DK98 0-76 
DL92 060 
DL94 0-86 
DL96 056 
DY88 0-46 
DY87 0-45 
DY802 0.47 
EABC80 046 
EAF42 0-70 
EB91 0.80 
E13033 1.00 
EBC41 0.76 
EBC81 0-40 
EBF80 0.40 
EBF88 0-40 
EBF89 0.22 
EBL81 8-00 
ECC81 0-45 
FC082 084 
ECC87 088 
ECC84 046 
ECC86 0-45 
ECC88 0.60 
ECHOS 1.50 
ECHO 0.88 
ECHOS 085 
E01183 0-50 
ECL80 060 
ECL82 048 
EOL88 0-75 
ECL86 056 
ECLL800 150 

EF37A 
EF39 
EF80 
E085 
8088 
EF89 
EF9I 
EF92 
EF96 
EF98 
EF183 
EF184 
EL32 
EL33 
ELSE 
ELM) 
EL37 
EL41 
EL42 
EL84 
EL96 
EM80 
EM81 
EM84 
EMU 
EM87 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
0Y601 
0Z80 
0Z82 
0Z34 
1111809 
KT81 

1.50 
126 
0.86 
046 
040 
0 86 
0 40 
0 60 
046 
0 80 
040 
0 40 
0 80 
8 00 
0 70 
0 60 
3 40 
090 
1 66 
086 
060 
066 
080 
0 40 
1.00 
1 00 
046 
040 
080 
0.76 
0 30 
001 
0 90 
086 
0 86 
0 76 
1 50 
840 

KT86 8-40 
KT81(7C6)800 
KT81 1-75 
KT88 400 
KTW81 1.80 
MUSE 1-00 

N78 
0A2 
OB2 
PC88 
PC88 

PC900 
PCC84 
POC88 
PCC89 
PCC189 
PCF80 
PCF82 
PCF88 
PCF801 
PCF802 
PCF806 
PCF806 
PCF808 
PCL82 
PCL88 
PCL84 

7-60 
0-45 0u 
0.04 
0u 
0u 
O -u 
046 
0-4/ 
046 0p 
040 0u 
086 
0-00 
0-66 
oM 00 
1-00 
04a 
0.70 0u 

PCIA6 049 
POLSO 0-50 
PCL806/86 

060 
1 60 
086 
068 
0-66 
0-60 
060 
060 
0.86 
0-86 
090 
1.55 
800 
8-60 
018 
050 
0.46 
0.50 
068 

PD600 
PEN46 
PL38 
PL81 
PL82 
PL88 
PL84 
PL6O0 
PL604 
PL608 
PL609 
PL802 
PX26 
PY88 
PY81 
PY82 
PUS 
PY88 

ß0C16/ 
P0F800142 

30017 140 
30018/ 

PCF806 1.29 
80F6/PF818 

1.85 
30FLI/ 

PCE800 048 
80FL2 1.08 
3071.12 1.44 
80FLI4 1.20 
ß0L1/PCC84 

0.68 
30L16/ 

PCC806 1.85 
30L17 1.19 
30741010 1.88 
80P1Z/ 

PC801 148 
30P19/ 

PC802 1.00 
80PL1/ 

PCL801 1.85 
80PL18/ 

PCL800 1.47 
30PL14/ 
PCL88 178 
30PL16 1'44 

PY600 1-10 
PY81/800 090 
PY801 0-63 
BP41 3-00 
8P81 0-85 
T41 1-60 
U14 
U26 
U20 
U191 
UABC8o 
UAF42 
UBC41 
UBC81 
UBF80 
UBF89 
UCC86 
UCH42 
UCH81 
UCL82 
UCL88 
UL41 
11089 
UL41 

070 
1-00 
046 
0.75 
0.40 
075 
0.40 
OP50 
060 
O -I60 

0-60 
0.80 
0-40 
0.40 
0-70 
0-86 
0-60 
046 

UL84 0.10 
UY41 066 
UY86 0-40 
VR106/80 046 
VR160/80 0-46 
1R6 0-40 
186 040 

884 
8V4 
6ß40Y 
ßU40 
0U400 
6Y80T 

6/80L2 
OAKS 
8AM6 
0AQ6 
6Aß70 
GATO 
8AU6 
6ßA6 
68E8 
613116 

ÉB07A 
8Bß7 
81387 
ó0w6 
8BW7 
604 
6CD8G 
OCHO 
60W4 
6F28 
6726 
6028 

0-u 
045 
1.00 
1.80 
0.70 
046 
0.96 
510 
0.40 
200 
020 
1 00 00 
040 00 
0.44 

0.74 
0-u 
8-00 
1.40 
1.00 
1.00 
6.40 
1.60 
2.00 
4.00 
0.90 
1.00 
0.76 

830M 006 
8360 0.46 
836 0.02 
6J70 0.00 
637M 046 
6K80T 000 
8X70 0.06 
6ß7M 0.46 
ßK80 0.46 
8118M 070 
6E26 1.00 
61.311 1.86 
8L60C 080 
8Q70 0.40 
8Q7M 0.14 
60L70T 0.65 
60N70T 0.66 
80Q70T 040 
81700 1 60 
6760 0.80 
ß780T 000 
6X4 0-45 
0X60 046 
6160T 0 56 
706 040 
7137 080 
708 2 00 
700 1 00 
7117 080 
7R7 180 
787 2 25 
7Y4 000 
NATO 046 
12AT7 0.45 
12AÚ0 0.50 
194.117 058 
12417 088 
120A8 060 
1211E0 000 
ß0C3 0.40 
80015 1-00 
80017 1.00 
80018 040 
8075 1.00 
SOFL1 1.00 
80FL2 1.00 
80FL14 1.00 
ß0L16 0.86 
ß0L17 0.96 
30P4MR 1.80 
30712 1.00 
ß0P10 0.06 
80PL1 0.96 
3OPL18 1.10 
30PL14 1-10 
ß6W4 060 
SOZ4OT 0.70 
500D60 1.20 
807 1.00 
81SITT 1760 
8181.186R 7.00 
068A 2.00 

VAT 
To be added 
to all orders 
Valves & Plastic 
Transistors 14% 

Integrated 
Circuits & Metal 
Can Transistors 

8% 0 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

VCR 139A 
All at £8.00 each, +p 6 p 5ßp. 

Add 8% VAT 

SPECIAL OFFER 

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

RST 
VALVE M. 
Climax HouseAIL, FallsbrookORDER RdCO3 

Streatham SW16 6ED 
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VALVES 
A1085 1 25 
AR8 ON 
ARP3 O N 
ATP4 0 50 
B12H 3N 
DAFN 0 N 
DFN ON 
DKN 0 75 
DL92 ON 
01.96 070 
DY86/87 

P 45 
DY802 a 45 
E88CC/01 

140 
E180CC 

1 N 
E182CC 

3N 
EA50 0.44 
EABC80 

0N 
EAF42 070 
EB91 0.34 
EBC33 1 N 
EBC41 70 
EBF80 044 
EBF83 8 45 
EBF89 844 
EC52 O N 
ECC81 0.45 
ECC82 445 
ECC83 035 
ECC84 03S 
ECCM 4 48 
ECM 1.25 
ECM 0 S 

ECC189 
O N 

ECF80 0 45 
ECF82 0.45 
ECF801 75 
ECFB042 N 
ECH42 O N 
ECH81 0 N 
ECH84 N 

ECL80 0N 
ECL82 S40 
ECL83 0.75 
ECLN O 84 
EF38 0N 
EF37A 1fO 
EF40 0 7 
EF4I 0.75 
EF80 0.35 
EF83 1 25 
EF85 0N 
EF86 0 40 
EF89 0 33 
EF91 ON 
EF92 N 
EF9S 0.45 
EF183 40 
EF184 0.40 
EFL200 0.75 
EL34 70 
EL35 0.70 
51..37 2.41 
EL41 80 
EL81 0N 
EL84 43S 
EL85 0N 
ELN 0.511 
ELN 0N 
EL91 1N 
EL95 070 
EL604 0N 
EL821 1 N 
EM31 470 
EMN 0 5S 
EM84 40 
EM87 1.08 
EY5I 0.45 
EY81 0.45 
EYM/87 

0.45 
EY88 N 
EZ40 78 
EZ4I 0 75 
EZN 0 30 
EZ81 0 35 

GT1C S -N 
GY501 O -N 
GZ32 0-45 
GZ34 0.88 
GZ37 1-04 
KT88 3.04 
KT88 4N 
MH4 114 
MU 4.75 
0A2 0-45 
OB2 0-45 
PABC80 

8.40 
PC88 O -OS 
PC88 065 
PC97 0-55 
PC900 0-55 
PCC84 11.45 
PCC89 PN 
PCCI89 

0-45 
PCF80 0-40 
PCF82 P40 
PCF84 0.45 
PCF88 O IS 
PCF200 

0.114 
PCF201 

PCF8014 
N 

0 -SS 

PCF802 

PCF805 
SS 

1.10 
PCH200 

PCL81 PN 
PCL82 40 
PCL83 0.711 
PCL84 0.54 
PCLM 0N 
PCLBM/B5 

11.811 
PFL200 0.70 
PL38 O -N 
PL8I 0-55 
PL82 -N 
PL83 -N 
PL84 0.54 
PL504 0.85 

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

PL508 0-85 U25 1.114 ULM 4N 3V4 0.85 6AM6 ON 
PL509 1-35 U26 0N UY41 0N 5B/254M SANS 74 
PL802 1.85 U27 1 N UY85 0N SN SAQ5 0SS 
PY33 4.68 U191 0.75 VR105/30 58/255M SAQ5W 
PY80 0.64 
PY/8i/800 

U801 881 
UABC60 V R150/30 

!S 
58/258M 

5.N -78 
SASS 0N 

0.50 
PY82 0.45 
PY83 0N 
PY88 8.56 
PY500 110 
PY801 0.55 
QQV03-10 

1.70 
OQV06- 

40A 14.00 
QV03-12 

1.74 

0.45 
UAF42 0.70 
UBC41 O -N 
UBF80 0-50 
UBF89 0N 
UBLI 1.04 
UBL2I 0-75 
UCC85 OFN 
UCF80 PN 
UCH42 PN 
UCH81 0N 
UCL82 0.45 

4-45 
X61M 1N 
X66 0.75 
Z8000 3.N 
Z801U 3N 
Z900T 1.54 
A3 .55 
L4 0.30 
R5 .N 
S4 045 
S5 04S 
T4 11.35 

S 50 
5R4GY 1 AND 

5Ú4G O -SS 

5V4G 0.45 
5Y3GT 0.60 
5Z3 1 24 
SZ4G 0N 
5Z4GT 0.65 
6AB7 O.N 
8AC7 O -N 
BARO 0'70 

8AS7G 114 
6AT6 0-64 
BAUS 0.40 
BAVE 4N 
6AX4GT 

0.75 
8AX5GT 

1.00 
8B7 8.70 
/BAS 0-40 
BBEB 0-40 

SCt/400 UCL83 P70 X2B 0.75 OAKS 4.45 6BG8G 114 
N UF4I 0-70 2D21 PN BAKE PN 68.16 0.75 

SC1/600 UF80 0-40 2K25 0N BALS 044 6807A 0.60 
5-50 UF85 0.54 3A4 O -N 6AL5W 6BR7 1-34 

SP61 0N UF89 0-N 308 0.40 0.N BBWB 1-10 
1721 8.110 UL4I 11.70 3S4 0N SAMS 1N 68W7 1.00 

6C4 
6C8 
6CSB 
OCHS 
BCLB 
8D6 
SEAS 
BF7 
BFBG 
6F12 
6F17 
8F33 

0.40 
PN N 
1.64 
0.75 
054 
'7S 
1.10 
0.75 
0'114 
1.04 
3N 

6H6 0"4S 
OJ4 W A 

1.25 
6.15 0.65 
BJSGT 0.55 
8,16 84S 
817 4.45 
6J7G 11.44 
BK6GT S N 
8K7 PSS 
SK7G 03S 

6K8GT SS 
SLIM 1N 
SL7G 0N 
6SA7 55 
8SC7 0.75 
8SG7 0.55 
5SJ7 4.44 
BSJ7GT 

0.35 
8SK7 4-N 
6SL7GT 

0.55 
6SN7GT 

.55 
8507 lN 
6V6GT 4.40 
8X4 4.45 
BXSG 4.40 
6X5GT PSS 
6Y6G 0'S 
8Z4 .N 
83OL2 0110 

TRANSISTORS Please write or phone for current price of any 
of the transistors, diode shown below. 

AAZ12- AF/18 BC172 CRS3/40 0C29 0C206 2144058 
BAVIO AF124 8C172A CRS25/025 0C35 ZR11 2N4061 

AC113 AF125 BC212A GET115 0C36 Z1221 2N4172 
AC128 AF128 BCY31 GET116 0C42 2E122 2N5295 
AC127 AF127 BCY33 GEXN 0C44 2N456A 3N128 
AC128 AF139 BCY72 NKT222 0C45 2N525 3N128 
AC178 AF178 BF115 NKT304 OC70 24696 3N154 
ACY17 AF11313 SF167 NKT404 0073 2N708 34159 
ACY18 AF239 BF173 0A5 OC75 2N918 SX754 
ACY19 AFZ12 BF785 0A47 0078 2N1305 25303 
ACY20 ASY26 BFY51 OA70 OC76D 2N1307 112082 
ACY39 ASY27 BFY52 0A71 0081 2N1300 40235 
ACY40 ASY28 BSY27 0A73 0082 2N2062 40250 
A0149 BC107 BSY38 OA79 OC82DM 2N2411 40251 
AD161 BC108 BSY95A ()AIM 0083 2N2989 N23A 
A0182 BC109 BY100 0A200 0083B 2N3053 N25 
ADZ11 BCII3 BYZ18 oA202 0C139 2N3054 N38A 
ADZ12 BC118 CR51/20 OAZ200 0C140 2N3055 N43 
AFI14 BC118 CRSI/30 0C22 OC170 2N3391 N70 
AFIIS BC738 CR93/10 OC25 0C172 2N3730 N877 
AF118 BC137 CRS3/20 0C28 0C200 2N3818 44148 
AFII7 BC148A CRS3/30 OC28 OC204 2N4038 N4785 

MINIMUM POSTAL ORDER M. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK Include Cathode Ray Tubes and Special Val', s. U.K. 

UK Postage E14.2 20 £2-£3 30p, £3S 40p. Over £5 free. 

OIDMF4 
VIDECON 
TUBE 
Type PN4B 
English Elec. 
£20 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mullard £ist 

7B7 4N 
7Y4 P00 
9D2 PN 
9D6 0-54 
11E2 PN 
12A6 0N 
12AT8 0-45 
t2AT7 4.45 
12AU7 0.35 
12AX7 8.35 
12BA8 S S1 
128E8 0SS 
12BH7 8.55 
12C8 11.114 

12E1 3-75 
12K5 1-N 
12K7GT 

12K8GT 
0.SS 

75 
I2Q7GT 

12SA7GTN 
PN 

12SG7 0.55 
12SJ7 855 
12Y4 0.44 
1457 1 N 
19AQ5 8.711 
19G3 8.110 
19G8 i -SB 
19H5 1SN 
20P3 0-N 
20P4 1.10 
2SL6GT 

8.70 
30C15 1.04 
30C17 1.14 
30F5 1-84 
3oFL1 1-10 
30FL12 114 
30L15 1.80 
30L17 1.00 
30P12 1.04 
30P19 1.04 
30PL13 1 -14 
30PL14 1-10 
35LBGT 

O -N 

Please add 
12+% VAT 

THE VALVE WITH A 
GUARANTEE 

35W4 PSS 
35Z4GT 

P 70 
5005 4 OS 

50CD6G 
1ß0 

75 1.1111 
75C1 11.75 
78 5.75 
78 4.74 
80 .7S 
85A2 475 
803 iN 
805 10N 
807 0.75 
813 4-N 
8MA 1N 
931A ON 
954 4N 
955 .N 
956 6.54 
957 4N 
1829 0.76 
2051 1N 
5743 1.78 
5933 31N 
6057 0-84 
6060 070 
6364 -N 
6065 1 -MI 
6067 0.85 
8080 3-N 
6146 3-35 
81468 5N 
6380 1.70 
8020 SN 
9001 .N 
9002 .55 

9003 0.70 
9004 0.44 
9006 0N 

C.R. 
TUBES 

DG7-S 
12 N 

DG7-32 
15 N 

DG13-2 
1/N 

MW13-35 
35 

VCR13 N A 
8N 

SFP7 N 
88.1 9N 
88L SN 
CV527 PN 
SPECIAL 
VALVES 

CV2339 
45 N 

M503 -22J42 NN 
K301 7N 
KRN2A 

PN 
725A 25 N 
TY4-500 

2J/192N 
N 

144N 
2J/52A 

75 N 
VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934: 
trade and export 743 O899. 

COLOMOR (ELECTRONICS) LTD 
170 GOLDHAWK RD., LONDON W12 
Open 9-12.30, 1.30-5.30 p.m. 
Closed Saturdays. 

K.K.S. TRADING COMPANY 
DEPARTMENT R.C. 38 OAKDENE, CHESHUNT, HERTS 

EN8 9JA 

Mixed Nute, Bolts, Screws, Eyelets 
Grommets, ETC. At 50p per lb + 
POSTAGE & PACKING 'á 30p 
Mixed Resistors mainly Erie make 
mixed values. 500 ? £1, 250 lop, 

100 4 30p 
Mixed Capacitors 

500 e 51.25, 250 á 70p, 100 6 40p 
TOKO Coils Mixed 

25 (r Np or 3p each 
Mixed Potentiometers 10 [ü. 75p 
Knobs ,.à 2p each 
Aerial Coils MW & LW a 3p each 
with Ferrite rod á 1Sp each 
Car Radio Push Button Switches 

: 

Push Button switches sinugle25paieach , 3p 
Triples 4' Op, Fours 'n 12p, Sixes 

Up 
Pre Set Skeleton 4 1p each Trimmers 

e 1p each 
RF L HT Choke a 2p each 
Car Radio Transformers a: 10p each 
VHF Diode Tuners r6. LI each 
Gang Condensers art: 25p each 
Transistors AC 127, AC 128, AC 176, 
MEO 413, All o 6p each 
Limited Nos of AC 128, AC 178, 
MEO 413 
Electrolytic Capacitors 400 µf 18v, 
250 µt 25v, 125 µf 18v, 320 mfd 6"4v, 
220µf 25v, 400 µf 10v, 10µ1 16v, 10µf 
25v all "a 3p each 
Polystyrene Caps 10, 88, 100, 130, 1080, 
all 5% Tol 30 VDC Working. 100, 
200, 320, 390, 1200, 1300, 1800, 21% 
Tol VDC Working. 200, 300, both 
10% Tol 30 VDC. 1300 2}% Toi 125 
VDC alll a Ip each 

Potentiometers 
Slide 100K Log, dual, 1MO Lin single 

Sp each 
Rotary single 1MO Log, 100K Lin, 
470K Log ie, 16p each 
Doubles 100K Lin, 100K Log, 470K 
Log, 20K Lin, 50K Log, 20K +80K 

9: 1Sp each 
above singles Doubles some with 
switches. 
Fuse Holder Nylon, Bulb Holder 
Nylon, Drive spindle for indicators 
Cord wheel 11" Dia a0 co Sp each 
Transistor/Diode Metal Mounting 
Clip or Cooling Clip 1p each 
5 Pin Din Socket, 2 Pin Aerial Socket 

h 4p each 
Plastic/Wire indicator Bar º, 1p each. 
FM Oscillator Coll/RF Coll 

'r 2p each. 
Black Plastic Cable Clips 

Small 10 1p 
Large 5 ( 1p 

Various Size Tag Boards 5 ,'r Sp' 
Black Plastic Feet 6 -'. 2p 
Speaker Sockets 2 Pin - 3p each 
Change Plugs a 2p each 
Plastic Coil Former m 1p each' 
Terminal Pins Electronics 100 ", 10p 
Support Clips ,rt 1p each 
Slide switches Skeleton Type 

4 Sp each 
Din Socket for Philips Equipment 

at 3p each 
Sockets [q 3p each 
Cord For Hearing Alds OLD PINK 
500 meter Coils a £1 per Coll 

PLEASE NOTE ALL ITEMS SUBJECT TO VAT 
all Items marked with 8% 
all other items 121% 

PLUS POSTAGE & PACKING ,"' 2p per£1 Order, except Nuts & Bolts. MINIMUM 
ORDER M. TERMS CASH WITH ORDER. REGRET MAIL ORDER ONLY 

Wentworth Radio 
la Wentworth Court, Alston Road, Barnet 

Telephone No. 01-440-0409 

NEW AND GUARANTEED 
CROSSHATCH & DOT GENERATORS 

Mains operated in metal cabinet with signal injection at 
T.V. aerial socket. Variable tuning over BAND 4 & 5. 
ABSOLUTE BARGAIN AT £16.00 plus £2.00 post and 
Packing plus 8% V.A.T. Total £19.44 

All devices top quality. By return service. Trace enquiries welcomed. C.W.O- 
Minimum order 75p. S.A.E. for complete lists. VAT to be added: 121% Semi. 
conductora; 8% Integrated Circuits. Postage and packing: add 25p for all orders 
under £1 -50; add extra for alrmall. 

AC127 010 BC119 0"24 8F337 S"25 IN4005 0"N 
AC128 0.15 BC121 041 BFY50 0.17 IN4006 0-05 
AC141K 040 BC126 014 BFY5I 017 IN4148 O -N 
AC175 016 BC138 018 BR100 0"20 2N5298 4"32 
AC179 0"30 BC139 028 BR101 0"30 TAA550 0"22 
AC187 0"17 BC142 82S 81106 0 -OS TAA700 3-25 
AC188K 0ßS BC143 0.22 BY126 0"10 TBA120 O.N 
AD140 0-46 BC147 0"1)11 BY127 4"10 TBA/80Q1"20 
AD142 
AD149 
AD161 

0-45 
O -N 
0-35 

BC148 
BC149 
BC158 

O -N 
0"49 
4.11 

SPECIAL 
OFFERS 

BYXIO 0-15 
BYX38-600 

0-15 

TBA520Q2"50 
TBA530Q150 
TBA54002.58 

AD182 0.35 8C159 0"12 Mallard BZX61c160-10 TBA550Q2-S4 
AF128 
AF139 

0"20 
042 

BC171 
BC182 

010 
0-13 

BC157 
£1 for 12 

BZX81 c390"10 
BZX81c430.10 

TBA873 2"6S 
TBA750Q2 25 

AF780 0.88 BC208 0"10 BZX81c5101S TBA800 0-95 
AF239 0-30 BDX32 1-80 Mullard 51222= TBA810 0-05 
AU113 0-80 8E167 019 BY127M BFT42 0ß7 TBA820 0-95 
BA100 0"10 8E179 042 £1 for 0 OA90 O -OS TBA920 2-N 
BA145 0-14 BF180 0.31 0A91 "N TBA940 2-10 
BA148 014 8E182 0-33 OC70 0"12 TBA990Q2-90 
BA155 0.10 13F184 0"30 520088 1.80 TCA270Q2-90 
BAX16 0.20 8E185 0"2O R20108 1-N TCA270SQ 
BC107 0"09 BF188 0"25 TIP29C 048 2-15 
BC108 0"09 BF104 0.10 TIP3OB 4"N TCA640 2-10 
BC108C 
BC109 
BC113 

0"11 
0.09 
0.14 

8E195 
BF1N 
6E199 

0-10 
013 
018 

TIP30C 0-40 
TIP31B 0"42 

TCA850 2.10 
TCA940 2.1141 

BC116A 0"17 BF241 0"19 TIP32B 4.02 MC1349P 1-N 
BC117 010 8E336 033 TIS90 0-17 SN78530P2.11111 

SPECIAL OFFER 
NEW MULLARD ELC1043/05 U.H.F. TUNERS 

£3.50 
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Wire Wound Resistors. Our selection of mixed values. 30 for £140. 100 for 
£3 N, 

Audio Amplifier Module. Mullard LP1173. Output nominal 10 watt. Supply 
voltage +24vt. With data and circuit £2.30. 

Varlcap Control Selector. 4 way 25K. E1 N. 6 way 14.5k. £2'N, 
Mains Droppers. 10 mixed values £1.00. 

t dgewise Level Meters. 200µA. Size f" overall Np. 
15 Assorted Switches. Micro, push button, etc. M.N. 
Tag Strips. 3 way to 7 way. 50 for £1.10. 

Chrome Plastic Knobs. 3 Types 4 of each with spring clip. E1 ßR 

Ferguson Stereogram Chassis. Model 3357. All transistor. Med/LW. FM. 
3 watts per channel S/M. With connection data. Less tuning scale, £18.00. 
P/P free. 

Ferguson nomogram Chasuble. MW, LW, FM. With tuning scale (5+5 watts 
sine wove) 15 ohms £20.25. P/P free. 

Copper Clad Laminate. 8" x 7"-3 boards E1.011 + 8%. 

Ferric Chloride. 1 l 83p + 8%. 

Crystals HCOU. (MHz) 12700; 12891.0; 0455.55; 953055; 0007.5; 945625; 
52.01667; 52 02500; 377625; 5156667; 52 03333; 909062; 9531 94; 9533 33, 505 
each. 

E lectrofytics. 32/32132µF, 325v. 2" x 1}" 35p; 801.4F 150v 11" x 1" 20p; 2000µF 30v, 
21" x 1" 2Sp; 2000µF 35v 3" x 1"30p; 470µF 100v 3" x14" 25p; 2000/2000µF 25v 2" x 

1 " 35p; 700µF 200v 3.}""x1}" 30p; 16/16µF 275v 14"x1" 20p; 4500/900/900µF 30v 2 "x 
1 "Hp; 25000F 40v 3' x1}" 40p; 470µF 25v 1}"x#" 15p; 4,000µF 25v 3" x11" 40pi 
3ZµF 450v 9" o 1" 30p; 8µF 16µF 450v 1}"" x ' 30p; 1000µF 12v II" x }" 139; 
5000µF 50v 2'x11" 5(1p; 150/200/200µF 300v 3" x 10" SOp;16/16/16µF 350v 2" x 1"30p; 
50/50µF 500v 3}" x } " SOp; 400µF 40v 1 }" z f" 209. 

Try our parcel of small capacitors 20 mixed values £1.50 + post. 
Miniature Prsseta-Selection of various values 10 for 85p. 

Coll Formers. 50 mixed. £1.25. 

Slider Volume Controls. 1K Lin; 100K Log; 1 Meg Log; 25K Lin. 25K Log; 
10K/100K Log; 100K/100K Log; 00K Log, 3Sp each. 

Aluminium Chassis, 7f" x 54" x 21" 600.10" x 7}" x 21" 75p. 11" x 7}" x 

+8 8%. 
Thorn TA/28. Slide synchroniser for 4 track reel to reel recorders. 6 pin DIN 
socket models. E4 50. 

BEM Single Play Decks with Cue. Fitted stereo cartridge. P146 E11 80. P153 
E12.00. 

Please add 30% P.P. Unless stated free P/P. VAT 121% to be added to 
total order unless stated 8%. No goods despetched outside U.K. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS. 

Become 
a radio 
amateur. 
Learn how to become a radio- 
amateur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

Brechure, without obligation to: 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, 

P.O.Box 156, Jersey, Channel Islands. 

NAME 

ADDRESS 

WAA 

WK126 11 

C 

(Block cep demj 

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

Ex-G3IYQ is making a come-back after nearly 16 

years off the air. He has a "System A" Joystick and 
tuner and describes himself, at present, as a "re- 
ceiver -designing SWL". In his rather unfavourable 
QTH, the System A gives up to 4 S -points over 
any other antenna and he looks forward to getting 
his ticket back to test the JOYSTICK on trans- 
mission, (You won't be disappointed, OM!) 
Alan also enthuses about recently hearing, courtesy 
of the Joystick, a GC working all over G, GI, GM Sr 

GW. The GC was coming in like a bomb and in 
almost all cases uoth sides of the SSB QSO's were 
logged Q5 and this on Top Band in late afternoon! 

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

SYSTEM 'A' £32'40 
250 w.p.e.p. 

oR 

for 

J' M W 

L. 

SYSTEM £38.60 
500 w.p.e.p. (improved 'A' on receive). 

PARTRIDGE SUPER PACKAGE 
COMPLETE RADIO STATION FOR 
ANY LOCATION, Comprising: the NEW 
R.300 RX (with Xcal Marker), Gen. Coy. 
RX., Headphones" VFA, System "A", all 
connecting cables. Deliv. Securicor (our risk). 
ASSEMBLED IN SECONDS! 
SAVE £13.87! 

£210 55 
OR 8.300 ONLY 
C184.50 incl.deliv. 

IMPORTANT 
All lines offered are correct at time of going to press and 
prices include VAT and carriage. At present we are enjoying 
occasional selling peaks when demand exceeds supply for 
a day or two and we will be able to serve you the better 
for a quick phone call when we can advise you on your 
intending purchase and "pencil -in" your order, take your 
card number, etc. All enquiries or sales by post or telephone 
receive the personal attention of George A. Partridge, 
G3CED, inventor of the VFA. 

Just telephone 
your 

card number 

Phone 0843 62535 (or 62839 after office hours) 

BOX 5 

G3CED 

iffnPRT1710g 
BCf1NOf,74/q; uFn /.yb,a1147 

LETTIION/C ` G3VFR 
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NOTICE TO READERS 
Whilst prices of goods shown in classified 
advertisements are correct at the time of 
closing for press, readers are advised to 
check with the advertiser both prices and 
availability of goods before ordering from 
non -current issues of the magazine. 

Receivers and Components 

Precision Polycarbonate Capacitors 
All High Stabillty-extremely Low Leakage 

440V AC RANGE 
Value Dimes- Pries 1'alue(0) } 1 % +2% +5% 
(µr) dons (mm)each 0.01-02 61 28 75p 60p 

L D 022-0.47 6132 77p 51p 
0.1µF 17 12.7 680 0:68µP' 6144 84p 66p 
0.16µF 27 127 800 10µF 6166 91p 80p 
0.22µF 33 16 889 15µF 1174 1116 07p 
0ß6µF 33 16 929 2''2µF 11408 sass 761) 
0.83µF 33 16 899 99µF 62.40 11.80 09p 
047µF 33 19 1110 47µF 18.82 61.88 61.28 
0.6µF 99 19 1118 6'80uF 1148 18 88 61.47 
0.88µF 
10µF 

60'8 
60.8 

19 
19 

1186 
11.87 10µF 1498 Kt 32 1201 

1.6µF 608 244 6184 16µF 47.14 1476 1288 
4.01.4F 60:8 26.4 x1.96 220sF use 16.44 63.90 

TANTALUM BEAD CAPACITORS -Value available: 
0l, 2.22, 0.33, 0.47, 0:6 , 10, 2-2, 3.3, 4-7, 6'8µF at 
15V/25V or 35V; 100µF at 16V/20V or 25V; 220µF at 
0V/10V or 16V; 93'00µF t 6V or 10V; 47.0µN at 3V or 
0V; 100.0µF at 9V. All at 189' each, 10 for 41.10, 00 
for 116, 100 for 19. 
TRANSISTORS A I.C.4 
BC10718/9 Ip BC212/212L 12v 2N3065 50p 
BC114 lip BC213/213L lip 0044/46 8O9 
11C147/e/9 109 BC214/214L lip 0071/2 SOp 
ßC169 lip BF194/6 19p NE555 Timer lip 
BCI64/7/8/9 lip BFY60/1/2 lop 741C 8 pin Dil82p 
5C182/182L lip AF178 499 ZN414 6116 
B0183/1831. 11p AF299 88P 8N76013ND 
BC184/184L lip 2N3702/4 lip 6160 
POPULAR DIODE8-1N914 8p. 8 for 46P. 18 for 1100 
IN916 Sp. 6 for 45p, 14 for 90p; 1844 60, 11 for 600; 
26 for 11.00, 1N4148 6p, 6 for 57y, 12 for 48p; 1N4001 
6{p; 002 ip; 003 sip; 004 7p; 005 7{9; 006 op; 007 86p 
LOW PRICE NEWER DIODES-400mW, Tol. +5% at 
6rA. 3V; 3V3; 3V6; 4V7; IVI; 3V6; 6V2; 6V8; 7V6; 
8V2; 9V1; 10V; 11V; 12V; 13V; 13.5V; 15V; 10V; 18V; 
20V; 22V; 24V; 37V; 30V; 39V. All at 7p each, 6 for 889. 
10 for 0ßD, 60 for 6312. SPECIAL OFFER: 100 Zeners 
(may be mixed) for s5-00. 
RESISTORS -High stability, low noise carbon film 6% 
{W st 40°C, }W at 70°C. E12 series only -from 2ßL1 to 
22M n. ALL st 1p each. Sp' for 10 of any one value, 
70p' for 100 of any one value. SPECIAL PACK; 10 of 
each value 2.2 (1 to '2-2M Lt (730 resistor») 55. 
SILICON PLASTIC RECTIFIERS -1.0 amp. wire -ended 
1)027: 100 P.1.V. 7p (4 for 9ep); 400 P.I.V. 8p (4 for 30p). 
BRIDGE RECTIFIERS -2f amp: 200V 409; 350V 46p; 
000V 55p. 
BOBIIIEIATURE VERTICAL PRESETS -01W only: 
All at 6p each; 60; 100; 220; 470; 680 ohm; 1k; 212: 
4k7; 618; 10k; 15k; 22k-; 47k; 100k; 320k; 680k; 1M; 
2115: 5M. 
PLEASE ADD 20p POST AND PACKING ON ALL 
ORDERS. EXPORT -ADD COST OF SEA/AIRMAIL. 
Add 8% VAT to all items except those marked with 

which are 126%. 
Send S.A.E. for additional stock lists. 

Wholesale price lists available to bona fide companies. 
MARCO TRADING (Dept. P4), 

The Old School, Edstaston, Wem, Shropshire. 
Tel: WhizW 464/466 (STD 094 878) 

(Propre. Minicoat Trading Ltd.) 

MULLARD COMPONENTS. Send s.a.e. 
for free list to P.M.S., Dept. PW2, P.O. 
Box 6, Crawley, Sussex RH1O 6LH. 

SMALL ADS 
The prepaid rate for classified advertisements is 17 
pence per word (minimum 12 words), box number 
40p extra. Semi -display setting £14.00 per single 
column inch (2.5cm). All cheques, 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 Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01-261 5846). 

COMMONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1. Advertisements are accepted subject 
to the conditions appearing on our current 
advertisement rate card and on the express 
understanding that the Advertiser 
warrants that the advertisement does not 
contravene any Act of Parliament nor is it 
an infringement of the British Code of 
Advertising Practice. 
2. The publishers reserve the right to 
refuse or withdraw any advertisement. 
3. Although every care is taken, the 
Publishers shall not be liable for clerical 
or printers' errors or their consequences. 

BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V, 25V, 50V- 

47p4--51 1p 
0, 

(50V -6p)); 100-7p.s ((50V Z 
16p) 
bead -type 

I8p. p. Suminiature 
35V, 0. 47/35V, 1-0/35V, 

0 
2 /2/35V, 04' 7/ 

25V-l1p. 10/25V, 22/16V, 47/6V, 100/ 
3V -12p. Myylar Film 100V 0.001, 
0.002, 0.005-3p 0.01, 0.02-312p. p. 
0.04, 0.05-4p. Mullard C280 series 
miniature polyester vertical mounting 
E6 series 0.01-0.1-4p, 0.15 0.22- 
5p. 0.33, 0.47-8p. 1.0-15p. t5 -20p. 
2.2-24pp. Mullard miniature ceramics 
63V, 2%, E12 series 1.8 pf. -47 pf. - 
3p. 56 pf. -330 pf. -31.2 p. Plate 
ceramics 50V E12 series 22 pf. - 
1000 pf. E6 series 1500 pf. -47000 pf. - 
2p Polystyrene 63V E12 series 10 pf. - 
1000 pf. -3p 1200 pf. -10000 pf. -4p. 
Miniature Highstab carbon film re- 
sistors '3W El2 series 5% (10% 
over 1Mí2) 111-10MO-Ip. 1N4148 -3p. 
1N4002 -5p. 1N4006 -7p. 1N4007 -8p. 
Postage 10p. Prices VAT inclusive. The 
C. R. Supply Co., 127, Chesterfield Rd., 
Sheffield S8. 

VALVES 
Radio-TV Industrial Transmitting 

2200 Types. 1030 to 1975, many obsolete. List 
200. S.A.E. for quotation. Postal export service. 
We wish to purchase all types of new and boxed 
valves. Wholesaler's, Dealer's, etc., stocks 
purchased. 
COX RADIO (SUSSEX) LTD., The Parade, 
East Wlttering, S .West Wiltering 2023 

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. 

ZN7447 BCD -7 segment decoder driver 80p 
DL707 common anode 7 seg. display LI 20 
ZNAI I6E 3} digit DVM IC inc. data L5.90 
ZNI040E 4 digit count/display IC L7.00 
1040E(R) Unmarked reject of above 
counts/displays/resets, O.K. E3.00 
ZN1034E Precision timer 5OM5-2wks E2 SO 
ZN425E 8 Bit D-A/A-D Converter L3.90 
ZN424P Linear/gated/low noise amp. LI 00 
ZN423T precision 1.2.6v ref. source EI 08 
ZN4I4 Radio microcircuit L1.35 
7489 Fully functional 64 bit 
read/write memory -speed failures £0.70 
P & P 20p Data Sheets 10p each (Mail 
Order) GJD ELECTRONICS, 105, 
Harper Fold Road, Radcliffe, Man- 
ch M26 ORQ 

HIGH QUALITY marked and tested 
components from leading manufac- 
turers, extra large range, low prices. 
S.A.E. plus 10p for lists. (Refunded 
with first order). E.C.S.A., 1 Croft 
Hills Tame Bridge, Stokesley, 
Middlesbrough TS9 5NW 

300W TOUCH SWITCH KITS 
TS300K Contains Trioc, IC, Diodes, Resistors, 
P.C.B. Frontplate, etc. Replaces conventional 
light switch with NO REWIRING. TOUCH one 
Insulated plate for ON another for OFF. Complete 
with Instructions -ONLY £3 67. 
ALSO TSA300K AUTOMATIC as above but 
with only ONE TOUCHPLATE. TOUCH for ON 
and light stays on for a preset time. Ideal for 
stairs and hall. Complete with Instructions - 
ONLY E317. 
300W LIGHT DIMMER KIT replaces conventional 
Light Switch -52.45. 

SPECIAL OFFER 
10 ROCKER SWITCHES 

White SPIT 10A/250V snap fixing £1.20. 

CMOS 
Motorola 
4000 20p 
4001 20p 
4007 20p 
4011 Zap 
4013 S7p 
4015 
4016 
4017 
4040 
4049 
4501 
4510 
4516 
4566 

tOSp 
57p 

105p 
105p 

57p 
20p 

135p 
135p 
1SSp 

TRIACS 400V TO220 
Case B 5A isolated 
tab 50p 
10A (TAG250) IMP 

(3+SOp) 
Isolating Kit Sp 
Dlac 200 
NE555 8 pin DIL 44P 
741 8 pin OIL 24p 

BC148 8p 
BC158 11p 
2N3055 34p 
2N0027 

(put) 30p 
1N4004 pp 
1N4/48 4p 

RESISTORS +W 5% Ell 220 
-10M Mullard 20 
LDR {" Dla. 4000 to 1MG light 
to dark 459 
NEON wire -ended 7p 
Choke 1{ Amp Sep 
Ferrite rod 11" x 1" diameter 12p 
MINI MAINS TRANSFORMERS 
100mA 8-0-8V Up 

12.0.12V pap 

ADD 0% VAT ('121%) PLUS 20o PAP. Moll 
Order Only to:- 

T.K. ELECTRONICS 
106 Studley Grange Road, London, W7 2LX 

DIODES IN914E 2p ea. £130/100, £101 
1,000 5% Zeners 2.7-36v 5p ea £41100, 
800V 1 amp Low VF 5p ea £4/100 20p 
p & p. Bale Electronics, 'Nanock' 
Dalton, Dumfrieshire. 

°"4 VINTAGE RADIO °c'ee 

1920 to 1950 ° 
Receivers, valves, components, service data, 
historical research, books, magazines, repairs 
end restorations. A complete service for the 
collector end enthusiast of vintage radio. 
S.a.e. with enquiries and for monthly newsheet. 
Full 1976 catalogue, 50p post paid. 

TUDOR REES (Vintage Services), 54, Broad 
Street. Staple Hill, Bristol, BSII SNL. Tel. 
Bristol 545472. 

ELECTRONIC COMPONENTS. Stan- 
dard Jack Plugs 15p, 2 Pin Din plugs 
10p, 5 Pin Din Plugs 16p, 5 Pin-5Pm 
Din Leads 90p Stereo Headphones 
£2.75 13A 3 P'in plugs 20p. VAT 
included. S.A.E. Lists. Callers wel- 
come. Torbay Electronics Components, 
185 Higher Union Street, Torquay, 
Devon. 

Electrical 
STYLI, CARTRIDGES & AUDIO LEADS 
etc. For the best at keenest prices send 
S.A.E. for free illustrated list to: 
Felstead Electronics (PW), Longley 
Lane, Gatley, Cheadle, Cheshire. SK8 
4EE. 
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Service Sheets 

SERVICE SHEETS -COLOUR TV SERVICE MANUALS 
LARGE SELECTION COVERING MOST MAKES-S.A.E. WITH ENQUIRIES PLEASE TO: 

BELL'S TELEVISION SERVICES 
190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 53885 

We also have a large stock of Books & Magazines on Radio, TV, etc. Free lists on request 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT rip EACH (Except colour) & CAR RADIOS 
Please state If Circuit will de If Service Sheet not 

in stock. 
"PLEASE ENCLOSE LARGE S.A.E 
WITH ALL ENQUIRIES & ORDERS " 

Otherwise cannot be attended to 
(Uncrossed P.O.. please, original 

returned If service sheets not available.) 

PLEASE NOTE 
We operate "by return of poet" service. Any 
claims for non -delivery ahould be made within 
7.days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 8ßX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mall order or phone 01-458 4882 

Large Stocks of Colour Manuals 
NO OVERSEAS MAIL PLEASE 

SERVICE SHEETS, Radio, TV etc., 
50p and s.a.e. Catalogue 20p and s.a.e. 
HAMILTON RADIO, 47 Bohemia Road, 
St. Leonards, Sussex. 

For Sale 

DISCOLIGHTS. 3 -channel soundlights 
£17.50! Strobes £22! Full catalogue 
from: Aarvak Electronics, 12a (P) 
Bruce Grove, London N17 (01-808 8923). 

CODAR CR70A Receiver. As delivered. 
Unused. Cost £50. OFFERS? 39 Birches 
Lane, Kenilworth 57376. 

Wanted 

WANTED-NEW VALVES, TRAN- 
SISTORS. TOP PRICES, popular types. 
Kensington Supplies (C), 367 Kensing- 
ton Street, Bradford 8, Yorkshire. 

"GLENN MILLER" 
Collector requires recordings taken from BBC 
Broadcasts during 1944-5 of the American Band 
of the AEF. under the headings:-"AEF Band", 
"Swing Shift", "Upton Hall", "Johnny Desmond 
Sings" "Strings with Wings" etc. condition 
not Important, tape copies acceptable, good price 
paid or will exchange from my unique collection. 
A. Hibbard, SS, Waverley Road, Rugby, 
Works. or phone:- day 79473. eve. T1044. 

WE PAY £2 EACH (plus postage) for 
clean copies of `Radio & TV Servic- 
ing" books from 1960-61 edition on- 
wards. Bells Television Services, 190 
Kings Road, Harrogate, N. Yorkshire. 
Tel: 0423 55885. 

SERVICE SHEETS - COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorder* 79p. 

Please send large Stamped Addressed Envelope. 
We can supply manuals for moot makes of Colour Television Reclevers by return of post. 

B.R.C. PYE ECKO PHILIPS ITT/KB SONY S.E.C. HITACHI BAIRD ULTRA INVICTA 
FERGUSON H.M.V. MARCONI AND MANY MORE 

Let us quote you. Please send a Stamped Addressed Envelope for a prompt reply. 
Also comprehensive T,V. repair manuals by J. M. Court. S.A.E. for details. 

G. T. TECHNICAL INFORMATION SERVICE 
19 DRYDEN CHAMBERS, 119 OXFORD ST., LONDON WIR IPA 

MAIL ORDER ONLY 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 7HP. 

Educational 

UNIVERSITY OF ST ANDREWS 

PHYSICS AND ELECTRONICS 
A new Joint Honours BSc Degree course In 

Physics and Electronics (UCCA course no. 3350). 

Scotland's oldest University offers the opportunity 
to study this interesting combination of subjects. 

Details from Physics Department, North 
Haugh, St Andrews. Fife, KY1S. 555. 

GO TO SEA as a Radio Officer. Write 
Principal, Nautical College, Rroadwater 
Fleetwood FY78IZ. 

TELEVISION 
TRAINING 

12 MONTHS' full-time course 
in Radio & TV for beginners. 
(GCE-or equivalent-in Maths. 
and English). 
26 WEEKS' full-time course in 
Mono & Colour TV. (Basic 
electronics knowledge essential). 
13 WEEKS' full-time course in 
Colour TV. (Mono TV knowledge 
essential). 
These courses incorporate a 
high percentage of practical 
training. 
Next session starts on Jan. 3rd. 

Prospectus from : London 
Electronics College, Depart- 
ment B12, 20 Penywern Road, 
London SW5 9SU. Tel. 01-373 
8721. 

Ladders 

LADDERS. Varnished 25'2ft 12 extd. 
£27.64. Carr. £1.90. Leaflet. Aluminium 
Ladders and Loft Stairways. Tel: 
TELFORD 586644. 

CIRCUIT DIAGRAMS/Service Sheets 
from 1933 onwards. 25p each. Send list 
of wants and S.A.E. to: R.U.I. 19 
Reginald Road, Eastney, Portsmouth. 

Situations Vacant 

TEST 
TECHNICIAN 

To carry out all aspects of testing 
on a wide range of electrical - 
electron apparatus and compo- 
nents used in the manufacture of 
modern Xray equipment. Generai 
testing experience is essential, 
although not necessarily in this 
particular field. Write in the first 
instance to The Personnel Officer, 
G.E.C. Medical Equipment Lim- 
ited, 14 Progress Way, Waddon, 
Croydon, Surrey. Telephone 
01-6881495. 

Books and Publications 

BOOKS FOR THE CONSTRUCTOR 

PRACTICAL ELECTRONIC PROJECTS 
75p+ 10p P & P 

PRACTICAL TEST EQUIPMENT 
75p+ 10p P & P 

SHORT WAVE RECEIVERS FOR 
THE BEGINNER 

60p+ lop e&P 

CALVERTON PUBLICATIONS LTD. 
8 Redgates Court, Calverton, Notas. 

YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS 

This unique instruction manual shows step by 
step how to rewind motors, working part or full 
time, without previous experience. Everything 
you need to know easily explained, including 
where to obtain materials, how to get all the work 
you need, etc. A goldmine of Information and 
knowledge. 

Only £3.95 plus Rep P&P. 

Magnum Publications Dept PW5 
Brinksway Trading Estate, Brinksway, 
Stockport SKI 562. 
Overseas Distributors wanted. 
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Books and Publications 
( continued ) 

THEORY AND PRACTICE OF 
MODEL RADIO CONTROL 

2nd edition with latest circuitry 
Development of proportional digital systems 
explained. Glove practical examples of a modern 
digital system transmitter receiver / decoder and 
servo''. 

£2'25 plue 311p p. a p. C.W.O. 
S.A.E. for Ills, 

D. J. a D. MODELGEAR 
N LOWTHER GROVE, GARFORTH, LEEDS 

L$21 1IN 

Aerials 

G2DYM SWL AERIALS 
All aerials custom built by G2DYM, Ex- 
B.B.C. Transmitter and Aerial Engineer. 

DIPOLES 
10, II, 13, 15, 16, 19, 20, 25, 31, 40, 49, 
or 00m E10 each. Shipping or 160m EIS ea. 

WIDEBAND 
10-160m £15 all c/w 25m Bal -twin feeder 
or with Anti -Colour TV QRM Braided 
Screened Bal -twin 25m feeder E5 extra ea. 
P. & P. CI per aerial. VAT 124% (Except 
Export). Design and Technical Consultant 
Service for your "difficult" situation or 
problems, details SAE plus 3 64p stamps. 

LAMBDA ANTENNA STUD FARM, 

WHITEBALL, WELLINGTON, SOMERSET 

SATISFACTION GUARANTEED OR MONEY 

BACK-NO ARGUMENTS 

Miscellaneous 

12 VOLT FLUORESCENTS 
MADE BY THORN 
LIGHTING. Ideal for 
Caravan, Boat, Tent, 
Emergency Lighting etc. 
All lampe guaranteed 
for 12 months. 

35% OFF 
RRP 

21 ins 
13 watt 

E4'90 

12 Ins 
8 watt 

£4.00 

All lamps have On/OR Switch, Wrong Polarity 
Protection Device and Diffuser. 

C80 CASSETTES 32p All Cassettes in Plastic 
c 

C90 CASSETTES 45p Screwed Assembly. 

All prices Include VAT. Add Postage 5p in El. 

Quantity Discounts. SALOP ELECTRONICS 
10 Units 5°% 23 WYLE COP 
50 Units 7% SHREWSBURY 

100 Units 10% Tel. 53208 

RADIO, learn from the beginning. 16 
Vintage Circuit Diagrams, Receivers 
and Transmitters with notes, £1.00. 
J. M. Allister, P.O. Box 78, Maiden- 
head, Berks SL6 5AY. 

GORSE'S 
MAIN STOCKISTS FOR 

GRU N DIG 
Satellit 2000, 21 Wave Band Radio, TK545 and 
TK745 Stereo Tape Recordera, Radios, Radio/ 
Cassette Recorders, Cassette Recorders, Micro- 
phones, etc., etc. 
Please write, phone or call for full details and 
prices. 

42-44 CHURCH BT., 77 THE MALL 
BLACKBURN BURNLEY 

Tel: 51482 Tel 35229 

RECHARGEABLE NICAD BATTERIES. 
`AA' (HP7) £0.98. 'Sub C' £1 16. 'C' 
(HP11) £1.92. 'D' (HP2) £2.59. `PP3' 
£4.48. Matching chargers respectively, 
£4.48, £4.48, £4.98, £4.98, £3.98. All 
prices include VAT. Please add 10% 
post and package. S.A.E. for full price 
list plus 30p for information booklet 
If required. Sandwell Plant Ltd., 1 
Denholm Road Sutton Coldfield, West 
Midlands. 021-354 9764. 

THE SCIENTIFIC WIRE CO 

Copper Nickel Chrome - Eureka - Manganin 
Wire,. 

Enamelled - Silk Cotton - Tinned Coverings. 
No minimum charges or quantities. 
Trade end Export enquiries welcome. 

S.A.E. Brings Llst. 
P.O. SOX 20, LONDON, 14 55W 

LOW-COST I.C. MOUNTING for any 
size DIL package. 100 Soldercon 
sockets 65p, 7 and 8 hole plastic 
supports 5p/pair. Quantity rates. SAE 
details and sample. Trial pack 65p. 
(P & P 10p/order). P.K.G. Electronics 
Oak Lodge, Tansley, Derbyshire DE4 
5FE. 

MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acid Re- 

chargeable Cells. 
Size LIS0-1.4" X 1.1" 
X 44". 3 for £2.05 
Size 0A2-1.7" X 1.3" 
X 5". 3 for E255 
"Add ta P. & P. 
Any Qty" 
Suits FI -Cord 

GARFIELD01, 225 Rye Lane, London, 
LEAS 

TRANSMIT ! 
* Unique TRANSMITTER/RE- 

CEIVER Kit. No licence examina- 
tions or tests required to operate 
this transistorised equipment. Easy 
to build. Get transmitting. Send 
£7.95 plus 20p post and packing. 

* Psychedelic MINI -STROBE Kit. 
Take a pocket -sized lightning storm 
to Disco's & parties. 'Brain -freeze' 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send E3.50 plus 20p post and 
packing. 
(All prices include V.A.T.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for list. 

DO - IT - YOURSELF LOUDSPEAKERS 
for hi-fi are our speciality. Full range 
of components and accesscries in- 
cluding chassis speakers, crossovers, 
sound absorbent, grille fabrics etc., 
always available. We stock the 
fabulous value Helme speaker kits 
complete with full and easy instruc- 
tions, also Peerless and Wharfedale 
kits. Just about the lowest' prices 
anywhere! Send 8t2o stamp for bar- 
gain list to: Audioscan, Dept PW-1276, 
4 Princes Square, Harrogate, North 
Yorkshire. 

Musical 

Miracles ! 
by Dewtron ® 

Build your own synthesiser or musical effects 
using some of the huge range of DEWTRON 
modules. Or, build fuzz or wan-waa at budget 
prices using special kite. 

Send 20p for Catalogue from- 
D.E.W. Ltd., 254 Ringwood Road, Ferndown, 
Dorset BH22 OAR. 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILI., 

SHEFFIELD 810, SUD. 
SEC CASINETS (lllue'd) 

METAL CASES 
DRY TRANSFER LETTERING 

Send 15p for leaflet. (Refundable) 
Trade enquiries Invited 

COLCHESTER COMPONENTS SHOP. 
Now open Sunday -Thursday 12-6 p.m. 
J. K. Electronics, 11 Mersea Road, 
Colchester 64433. 

BUILD 
THE 

TREASURE TRACER 

K III Metal Locator 
varicau ia,i'îu 

Britain's beat selling metal 
locator bit; 4,000 sold I Weighs only 22oz. Fitted with 
Faraday shield. 

ISpeaker and earphone operation 
Knock! down to only 171n 
Prebuilt dearth toll assembly 
Thoroughly professional finish 
As seen on BSCI end BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Sand stamped, addr 
envelope for leaflet 

Complete £14.75 aultl a tested £19.75 Nit 
Post E1' 00, 21.12 VAT Post Ell 00E1 5e VAT 

MINIKITS ELECTRONICS. 
'a CLEVELAND ROAD. 

LONDON. Eta 2AN (Mail order only) 

TRIED VLF YET? 
EXPLORE 10-150 KHz with a VLF TUNER. 
Listen to CW weather forecasts. time sig- 
nals, DX beacons, etc. EASY co make, all 
parts, printed circuit, case, etc., instruc- 
tions, money back assurance, ONLY C9-70, 
LI 1.20 airmail. 

CAMBRIDGE KITS 
45 (PM) Old School Lane, Milton, 

Cambridge 

PRINTED CIRCUITS 

and HARDWARE 

Readily available supplies of Con- 
structors' hardware, Aluminium sheet 
and sections. Printed circuit boards, 
top quality for individual designs. 
Prompt service. Send 15p for catalogue. 

Ramar Constructor Services, 
Masons Road, Stratford on Avon, 
Warwicks. Tel. 4879 

SUPERB INSTRUMENTS CASES by 
Bazelli, manufactured from heavy duty 
PVC faced steel. Hundreds of people 
and industrial users are choosing the 
cases they require from our vast 
range, competitive prices start at a 
low 82p. Examples: width, depth, 
height, Bin x 5in x 3in, £1.70. loin x 
6in x 3in £2.42. loin x 8M x 3in £3.02. 
12in x loin x 3in £3.96. 8in x 4in x 4in 
£1.98. loin x 6in x 4in £2.97. 12ín x 
8in x 4in £3.96. 7in x 7in x 5in £2.91. 
8in x loin x 6in £3.96. 12in x 8in x 7in 
£4.40. 12in x 12ín x 7in £4.84. Plus 85p 
carriage and 8% VAT. Over 400 models 
to choose from. Prompt despatch. Free 
literature (stamp would be appre- 
ciated). Bazelli, Dept No. 25, St. 
Wilfrid's, Foundry, Lane, Halton, Lan- 
caster LA2 6LT. 
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Miscellaneous (continued) 

BLACK ABS BOXES 
Lid retained by 4 bright IBA Screws and Brass 
corner incerta. 

80x80x42mm. 35p 
100 x 75 x 42mm. Np 
120 x 100 x 42mm. 45p 
Add 8% VAT and P. & P. 

Trade enquiries welcome. 

Nortek Eng. Ltd., 
4ta. Marrowby Street, Famworth, Lance. 

Tel. Farnworth 72318 

HELME 
DO-IT-YOURSELF 
HI-FI STEREO 
SPEAKER KITS 

The best valuearound' 
Send for details 

HELME AUDIO 
FRODUCTS LTD. 
Deut P w 
SU MMERBRIDGE 

HARROGATE YORKS 

Tel Darley279EStd Code0423-72) 

ENAMELLED COPPER WIRE 
S.W.G. I Ib real 4 Ib reel 
10 to 19 £2.95 £1.60 
20 to 29 [3.15 E180 
30 to 34 [3.45 [1.90 
35 to 40 13.65 [2.10 

All the above price, are inclusive of postage 
and packing in U.K. 

COPPER SUPPLIES 
102 Parrswood Road, Withington, 
Manchester 20 Tel: 061-445 8753 

C HROMASONIC ELECTRONICS 
F.om Denco Coils through TTL, C'Mos, Quartz Crystals, Vero, DVM Chips, Clock Chips, LED's; LCD's; Displays, Transformers, Boxes, Cases, Knobs and millions of R's and C's, Transistors and Diodes. 
It's all in our BRAND NEW illustrated CATALOGUE. FREE with every copy are 36p worth of vouchers. 

Send 35p, inc. Free p & p to: 
Dept. I Chromasonic Electronics, 56, Fortis Green Road, London N10 3HN. 

WE MAKE THEM CHEAP 
Take advantage of our ser- 
vice batch production of all 
Brasswork and Copper 
Electrical connectors, along 
with excellent Plastic 
moulding facilities in New 
Heatproof, Fireproof Resis- 
tant materials. Let us quote 
on samples or drawings by 
return post. 

Most large companies 
use us 

MANNINGS HYDROMAN 
PRESS DIVISION 

Bedford Road, Birkdale, 
Southport, Merseyside. 

SURPLUS ELECTRONICS Equipment, 
great variety. S.A.E. List. Tuo Yaw 
Projects, The Street, Kirby-Le-Soken, 
Essex. 

LOW COST - HIGH EFFICIENCY 

AUDIOOSCILLSATOR,£2O 

Min 
RANGE: 10Hz to 100kHz. OUTPUT: IV, 
sine/sq. DISTORTION: less than 0.02%. 9V 
battery. Also available in Kit form at 616. 
Add 8 VAT. P. & P. and ins. 75p. 
Leaflet available, also F.M. Signal Generator, 
Millivoltmeter, freq. meter, THD analyser, 
P.S. Units. S.A.E. please for literature. 

TELERADIO ELECTRONICS 
325 Fore Street, London, N9 OPE 

Tel. 01407 3719 

FOR A PROFESSIONAL FINISH to 
your projects use our engraved front 
panel service. S.A.E. for price list. 
Write to Box No. 134. 

cie0 Computer parts for hobby, V ¢xperimental,¢dueaFional 
and professional use. 

W 

I_ml_ 
ELECTRONIC BROKERS LTD 

49/53 Pancras Road 
LondonNW12AB 
TeI:01-837 7781 

KB6: 56 -station standard 
Teletype layout 

AS RECOMMENDED FOR 
PRACTICAL WIRELESS 

VIDEO -WRITER PROJECT 
ASCII -Coded TTL-compatible 4 -bank alphanumeric reed -switch key- 
board with ROM encoder chip, strobed output, two -key rollover and 
debounce. Standard 7 -bit ASCII code (no parity). Supplied complete 
with circuit diagrams and code chart. 

SPECIFICATIONS 
Power Supply: +5VDC +1-5% 150mA; -I2VDC +/-10% 10mA. Output 
Logic Levels: Data Bits I through 7: Ov "0" 45V; 2-6V "I" 5.25V. Fan 
Out: One standard TTL load. Strobe: 2.6V "I" 5.25V; Ov "0" 46V. Fan 
Out: 10 standard TTL loads. Strobe signal delay 10 milliseconds nominal to 
allow data to stabilise. 

Price £35.00 plus CI .00 P&P + 8% VAT (Send 08.88) 
ALSO AVAILABLE-SPECIAL LOW-COST KEYBOARD: 

KBS: 3 -bank alphanumeric Baudot -coded 36 -station keyboard. TTL-compatible 
strobed 

Price £20.00 plus CI -b0 P&P + 8% VAT (Send £22.68) 
BURROUGHS SELF -SCAN DISPLAYS 

16 display positions instructed by a 6 -bit coded signal to display one of 64 pre- 
programmed characters as a 5 x 7 dot matrix. Each character 0.4"high.Input 
signal 6 -bit data, clock, reset ,etc. Power supplies +5V, -12V and +250V. 
External repertoire A -Z, 0-9 + special symbols. Size 84 x 24 x 14 approx. 
Price: Ex -equipment [49.50. brand new E60-00 plus E2 P&P plus 8% VAT. 
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WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

ALL DEVICES BRANO NEW, FULL SPEC. AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 
CASHICHEQUEIP.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P 6 P ADD 25p TO ALL 
ORDERS UNDER £16.84. OVERSEAS ORDERS POSTAGE AT COST, 
AIR/SURFACE. 

VATExport orders no VAT. Applicable to U.K. Customers only. Unless 
stated otherwise, all prices are exclusive of VAT. Please add 0% 
to devices marked . To the rest add t20%. 

We stock many more items. It pays to visit us. We are situated behind Watford 
Football Ground. Nearest Underground/Br. Rail Station: Watford High Street. 
Open Monday to Saturday. Ample Free Car Parking space available. 

POLYESTER CAPACITORS: Axial lead type. (Values are In uf). 
400V: 0001, 00015, 00022, 00033 Sp; 0-0047, 00068, 001, 0.015, 0018, 0022 Sp; 
0033, 0047, 0068 SP; 0.1, 0.15, 0'22. lip; O-33, O-47, lip; 0 68 24p. 

150V: 0.039, 0-1510.22, 0.33 Sp; 0.47 109; 0.68 15p; I -01Op; 1.5 20p; 2.2 24p; 4 7 28P 
DUBILIER: 1000V:0 01, 14p; 0022, 1Sp; 0 047,16p; 0.1, lip; 0.47 43p. 

POLYESTER RADIAL LEAD (Values in at). 250V: FEED THROUGH 
0.01, 0-015, 0022, 0.027 5p; 0.033, 0047, 0068, 0.1 Sp; 0 15 7p; CAPACITORS 
0-22. 033 9p; O-47 10p; 068 ldp; 1.0 19p; 1 -5 24p; 2.2 20p. 1000pF/350V Op 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In 0F). 
250V: 100pF, 40p; 100V: 20, Sp; 43V: 0.47, 1 -0, 1 -5, 2.2, 2.5, 3.3, 4.7, 6.8, 8, 10, 15, 

22, 47, 7p; 32, 50. 10p; 63. 100 12p; 1000, 509; UV: 1 0. Sp; 50, 10p; 220, 10p; 470, 
28p; 40V: 33, Sp; 35V: 1000, 38p; 25V: 10, 22, Sp; 80, 100, 160, 8p; 220, 13p; 640, 21p; 
1000. 27p; 2200, 34p; 3300, 39P; 4700, 47p; 14V: 10, 40, 47, 88, 100, 125, 220, Sp; 1000, 

1500, 15p; 4700. 46p, 10V: 4, 100, SP; 540, 10p; 1000, 14p, TAG -END TYPE: 70V: 
2500, Np; 4700, 111p; 64V: 3300, 94p; SOV : 2000, 72p; 40V: 10000 145p; 4000 70p; 
2500, 65p; 25V: 4700, 41p; 18V: 369 

TANTALUM BEAD CAPACITORS 
35V: 0-luF, 0.22, 0- 33, 0.47, 0 68, 1.0, 
22µF, 3 3, 4 7, 6.8. 25V: 1.5, 10. 20V: 
1 5. 14V: 10µF, 22, 47. 10V: 4.7, 15, 25, 
33. S V : 47µF. 3V: 10014F. 11p each. 

MYLAR FILM CAPACITORS 
100V: 0001, 0002, 0005, 0.010F 
0015, 002, 0.04, 0.05, 0.056uF 
O tuF, 0 15, 0 2 84V : 0-47uF 

5p 
SP 
7p 

CERAMIC CAPACITORS: 50V 
Range: O-SpF to 10,000pF 3p 

0.015uí, 0.022uí, 0 03301, 0 04701 4P 

TETFER Trimmer (Jackson) 10pF, Stp. 

JACKSONS VARIABLE CAPS. 
Dial Drive 4103 
6:1136:1 468p 
0-1-385pF 2800 
00 2 385pF 2659 
00 208/176 270p 

with slow 
motion drive 290p 
C804-5pF; 10; 15; 20; 

25: 50pF 135p 
100, 150pF 195p 

'L' 3x310pF 392p 
00-3425pF 348p 

Dielectric 
100/300pF 95p 
500pF 105p 
DILEMIN 
300pF/500pF 1659 
4832/2K 2 speed 
Drive Unit complete 
with knobs and 
coupling 322p 
Drum 54mm 30p 
6:1 Ball Drive 
4511/DAF 107p 

CERAMIC 
CAPACITORS: 50V 
2-7uF; 4-15pF; 6-25pF; 
8-30pF 20p 

MINIATURE TYPE: 
2 5-6pF; 3-10pF; 
3-30pF; 10-40pF na 
5-25pF; 80pF; 88pF 30p 

COMPRESSION 
TYPE 
3-40pF; 8-80pF 22p 
20-140pF; 50-200pF alp 
100-5000F 309 

SILVER MICA 
(Values in pF) 
3 3, 4 7, 6 8, 10, 12, 18, 
22, 33, 47, 50, 75, 82, 
85, 100, 120, 150, 200, 
250, 300, 330, 360 

8p each. 
1000, 22000F 11p each. 
RELAYS miniature 
for PW projects 85p 

CRYSTALS 
1MHz 323p 
1.6MHz 395p 
32768 3Np 
Holder HC6U 18p 

P C BOARDS 
for PW Projects 
We now supply 
these etched 
boards at the 
Readers PCB ser- 
vice prices. 

S -DECO 
£198 only. 

Ferrite Rods 
V'x2"5" 10p 

x 5" 20p 
x 6" 24p 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0.25W Log 6 0-5W 
Linear values 
1Kß &2K 0 (LIN. ONLY) Single gang 24p 
5K0 -2M0 single gang Up 
5KO-2MO single gang D/P switch 459 
5K0 -2M0 dual gang stereo 55p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm 
5K0-500KO single gang 499 
10K0-500KO Duel gang Np 
5OK0 Lin 150mm WS 150 £3.50 
PRESET POTENTIOMETERS 
0.1W 500-2.2M Mini. Vert. 6 Horiz. 7p 
0.25W 1000-3-3M0 Horiz.7, larger 8p 
0.25W 2000-4.7M0 Vert. 1 tp 

RESISTORS -Erie make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1-99 100+ 
0-25W 2-20-4.7M E24 1. Sp 1p 
e- 5W 2-20-4.7M E12 2p 1.59 
1W 2-20-10M E12 3p 2p 
2% Metal Film 10(1-íM51 tp 
HEAT 

SINKS 
TO92 Sp 
TO5 9p 
TO19 tP 
TO88 22p 
T03 22p 
T066 22p 
Insulation Kit 
Mica plus 
2 Bushes for 
70317066 or 
PlasticT rns5p 
Silicon 
Grease 120p 

EARPHONES 
Magnetic 
2.5mm ISp 
3.5mm 1Sp 
Crystal 33p 
FUSES. 
20mm 1p 
1-25" 4p 
1" Mains Sp 
Anil Surge 7p 
Holders 
Open Sp 
Enclosed 209 

DENCO COILS 
Dual Purpose 'DP' 
Rng.1-5 B,Y,R,W 74p 

6-7 B.Y,R 84p 
1-5 Green 82p 

'T' Type (Tr. tuning) 
Rng. 1-5 B, Y, R, W 

83p 
BOA Valve Base 23p 
RDT2 {Sp 
RFC 5 chokes Up 
RFC 7(19mH) Np 
IFT 13/14/15/18/17 79p 
1FT18/1.6 or 465 Np 
TOC1MW 

5FR 72 
sop 

MW/LW 5FR 94p 

DIL SOCKETS 
Low profile' W ire 
(Texas) !Wrap 

i CAMBION 
8 pin 12PÌ 
14 pin 13p .... Up 
16 Pin 149 34p 
24 pin 30p 
28 pin 459 

SOLDERCON PINS. 
100 SOP; 1000 400p 

PW RHYTHM GENERATOR PW PROJECTS 
Easibuild Organ, Music Box, 
General Coverage Receiver, 
Transistor Tester, Chroma - 
chaser, now available. Send 
SAE plus 10p per list. 

Build this PW Author approved, Easy build Low cost Rhythm 
Generator. We are the sole suppliers of the complete Kit including 
the Case, predrilled printed front Panel and the three RE- 
DESIGNED Fibre -glass P.C. Boards. Prices including VAT. 
Complete Kit £3995 (p. 3 p. and incur. £1.00). Reedy Built £49.95 
+ £1.00. Semiconductor kit £1275. Set of three boards £5.90. 
M252AA £7.50 (incl.VAT). 
Send SAE for complete list. (Demonstration on at our shop). 

TRANSISTORS 
p 

AC107 16 
AC117 35 
AC125 32 
AC126 10 
AC127 14 
AC128 15 
AC141 22 
AC141 K30 
AC142 20 
AC112K 38 
ACi76 18 
AC187 18 
AC188 19 
ACY17 35 
ACY18 28 
ACY19 25 
ACY20 24 
ACY21 29 
ACY22 16 
ACY28 21 
ACY39 70 
ACY40 24 
ACY41 20 
ACY44 39 

AD140 48 
AD119 46 
AD181 35 
AD182 34 
AF114 20 
AF115 20 
AF116 20 
AF117 23 
AF118 47 
AF121 33 
AF124 30 
AF125 30 
AF128 30 
AF127 30 
AF139 33 
AF178 70 
AF179 70 
AF180 70 
AF181 R 
AF185 N 
AF186 48 
AF239 39 
AFZ11 130 
AFZ12 136 
ASY26 38 
ASY29 84 
ASY50 17 
ASZ21 220 
BC107 O 

BC107B' 10 
BC108 0 
BC108B 12 
BC108C 12 
BC109 9 
BC109B 12 
BC109C 12 

BC114 16 
BC115 18 
Bette 18 
BC117 20 
BC118 15 
BC119 25 
BC135 13 
BC136 15 
BC137 15 

p 
BC140 34 
BC142 24 
BC143 24 
BC147 7 
BC148 7 
BC149 9 
BC153 N 
BC154 20 
8C157 10 
BC158 12 
BC15º 13 
BC160 32 
BC167 12 
BC168 12 
BC189C 14 
BC170 11 
BC171 11 
BC172 11 
BC177 16 
BC178 16 
BC179 18 
BC182 10 
BC182L 12 
BC183 10 
BC183L 11 

BC184 11 
BC184L 12 
BC186 22 
BC187 28 
BC212 12 
BC212L 13 
BC213 11 

BC213L 13 
BC214 14 
BC214L 16 
BC307B IS 
BC328 10 
BC441 30 
BC4e1 40 
BC482 30 
BC549C 15 
8CY30 55 
BCY32 65 
BCY34 N 
BCY40" N 
BCY55 204 
BCY59 18 
BCY70 iS 
BCY71 20 
BCY72 15 
BCY78 20 
BD115 52 
BD121 84 
BD123 05 
80124 75 
B0131 36 
BD132 38 
BD133 N 
BD1,5 4S 
BDtoo 39 
BD137 42 
BD138 47 
BD139 54 
BD140 N 
BD142 53 
BD145 SS 

BDY17 195 
BDY60" 95 
BOY81 115 
BF115 22 
aF154 22 

BF158' 39 
BF173 2S 
BF177 20 
BF778 28 
BF179 33 
BF180 33 
BF781 33 
BF182 33 
BF183' 33 
BF184 32 
BF185" 30 
BF194 10 
BF105 10 
BF198 14 
BF197 IS 
BF1B8 15 
BF200 40p 
BF224A 15 
BF244 34 
BF256' 34 
BF257 34 
BF258" 3t 

BF259' 4O 
BF594 30 
BF595 28 
BFR39 25 
BFR40 25 
BFR79 25 
BFR80 25 
BFX18 54 
BFX29 24 
BFX38 38 
BFX53 40 
BFX55 40 
BFX64 34 
BFX81 140 
BFX84 24 

BFX85 28 
BFX86 28 
BFX87 23 
BFX88 26 
BFY50 17 
BFY51 17 
BFY52 17 
BFY65 25 
BSY26 40 
BSY29 15 
BSY78 25 
BSX20 20 
BSY05A 18 
BU105 195 
MJ400 N 
MJ491 144 
MJ2955 125 
MJE340 45 
MJE370 N 
MJE371 84 
MJE520 BS 
MJE521 74 
MJE2955 90 
MJ E3055 62 
MPF102 34 
MPF103 34 
MPF104 40 
MPF105 40 
MPF106 50 
MPF107 54 
MPSA05 24 
MPSA06 24 
MPSA56 24 
MPSA70 28 
MPSUO2N 

MPSU52 N 
MPU131' 39 
0C25 59 
OC26 95 
0C28 St 
OC29 50 
0C35" 54 
OC38 84 
OC41 18 
OC42' 18 
0C44" 25 
0C45" 18 
0C46' 35 
OC70' 35 
°C71 23 
0072" 27 
OC77 N 
OC79 N 
oc81 24 
OC81D 2O 

0082" 25 
0082D 35 
OC83 28 
0084 44 
0084N 44 
OC/23 115 
OCt39 140 
OC1/0 125 
OC111 167 
OC170 30 
OC171 32 
0C201 124 
OC202. 13S 
0C203 184 
OC204 154 
OCP70 50 
TIP29 43 
TIP29A 45 
TIP29C 84 
T1P30 52 
TIP30A SB 
TIP3OB 64 
TIP3oC 74 
TIP31 52 
TIP31A S4 
TIP31B N 
TIP31C 84 
TIP32 60 
TIP32A 63 
TIP32B 08 
TIP32C 83 
TIP33 OS 

TIP33A 95 
TIP33B112 
TI P33C120 
TIP34 110 
TIP34A115 
TIP34B 140 
TIP35 219 
TIP35A 22S 
TIP35C"270 
TIP38A346 
TIP41A 68 
TIP418 73 
TIP42A 78 
TIP42B 82 
TIP2955" 65 
TIP3055 N 
TIS43 27 
TIS44 27 
TIS46 40 
TIS48 37 

TIS19 39 
TISSO 47 
TIS74 47 
TIS91 24 
ZTX1O7 12 
ZTX108 12 
ZTX109 IS 
ZTX300 14 
ZTX301 14 
ZTX302 19 
ZTX303 22 
ZTX304 21 
ZTX311 15 
ZTX314 24 
ZTX341 20 
ZTX500 17 
ZTX501 IS 
ZTX502 11 
ZTX503 19 
ZTX504 47 
ZTX531 20 
ZTX550 18 
2N526 40 
2NON 1S 
2NN7 15 
2N698 30 
2N690 4S 
2N706 15 
2N706A 18 
2N707 50 
2N708 15 
2N914 it 
2N916" 27 
2N918 34 
2N920 51 
2N930 18 
2N981 61 
2N987 59 
2N1131" 19 
2N1132 23 
2N1302 25 
2N1303 21 
2N1304 32 
2N1305 32 
2N1308 37 
2N1307 37 
2N1308 48 
2N1813 170 
2N1871 150 
2N167181N 
2N1893 27 
2N2160 N 
2N2217 40 
2N2218A"2S 
2N2219A24 
2N2220A26 
2N2221 A21 
2N2222 21 
2N2303 250 
2N2369 14 
2N2483 30 
2N2484 30 
2N2848 41 
2N2904 20 
2N2904A24 
2N2908 18 
2N2907" 20 
2N2907A22 
2N2928G 10 
2N25280 0 
2N2926R 8 
2N2926Y O 

p 
2N3011 > 
2N3053" 18 
2N3054 49 
2N3055 49 
2N3525" ri 
2N3614 115 
2N3615 135 
2N3702 11 
2N3703 12 
2N3704 11 
2N370S 12 
2N3700 /0 
2N3707 11 
2N3708 9 
2N3700 9 
2N3710 12 
2N3711 12 
2N3771 144 
2N3772. 175 
2N3773" 275 
2N3810 22 
2N3820 42 
2N3023 53 
2N3824" N 
2N38N 82 
2N3903 15 
2N3504 15 
2N3905 17 
2N3800 17 
2N4037 39 
2N4058 IS 
2N4001 13 
2N4062 11 
2N4850 
2N4871 34 
2N4922' 84 
2N5135 12 
2N5136 12 
2N5138 12 
2N5179 
2N5180 
2N5191 
2N5305 
2N5457 34 
2N5458 34 
2N5450 40 
2N5485 42 
2N0027 35 
40311" 38 
40313 N 
40316 N 
40317 38 
40328 40 
40327 N 
40347' N 
40348 73 
40360' 40 
40361 40 
40362 N 
40411' 220 
40412' 42 
40430 128 
40476 175 
40494 93 
40495 84 
40603 84 
40636 110 
406730 55 

Matched 
Pair 
10p extra 

TTL 74* 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 
7448 
7450 
7451 

7453 
7454 
7400 
7470 
7472 
7473 

14 
14 
16 
16 
20 
22 
44 
44 
26 
26 
15 
25 
25 
40 
74 
35 
39 
14 
29 
24 
30 
30 
36 
36 
48 

28 
48 
36 
33 
17 
74 
74 

130 
122 

94 
114 

82 
84 
17 
17 
17 
17 
17 
32 
28 
32 

7474 
7475 
7478 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7493 
7494 
7495 
7496 
7497 
74100 
74104 
74105 
74107 
74100 
74110 
74111 
74118 
74118 
74119 
74120 
74121 
74122 
74123 
74125 
74126 
74128 
74132 
74138 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 

36 
36 
34 
84 

114 
62 
95 
OS 

125 
34 

384 
43 
50 
53 
40 
85 
73 u 

262 
135 
48 
40 
33 

54 
75 

198 
115 
185 
105 
34 
SO 
73 
60 
6S 
Et 
75 
75 
72 

316 
314 
311. 

N 
27! 
ISO 
128 
70 

74153 42 
74154 150 
74155 76 
74156 84 
74157 95 
74159 225 
74160 115 
74181 116 
74162 116 
74163 116 
74161 121 
74165 120 
74188 161 
74187 342 
74170 245 
74172 SN 
74173 175 
74174 173 
74175. 90 
74178 120 
74177 118 
74180 106 
74181 299 
74182 85 
74184 184 
74185 146 
74188 650 
74190 104 
74191 165 
74192 120 
74103 120 
74194 120 
74195 95 
74196 118 
74197 118 
74198 246 
74199 240 

CMOS* 
4000AE 15 
4001AE 15 
4002AE 15 
4008AE 115 
4007AE 17 
4009AE 55 
4010AE 45 
1011AE 10 
4012AE 18 
4013AE 55 
4015AE 99 

4016AE 55 

4017AE 95 
4018AE 04 
4019AE 40 
40206E 105 

4021 AE 105 
4022AE 95 
4023AE 18 
4024AE 66 
4025AE 17 
6128A 165 
40276E {0 
4028AE OS 

4029AE 109 
4030AE 52 
4033AE 130 
4034AE 164 
4040AE 99 
4042AE 85 
4043AE 97 
40446E 95 

1o45AE 140 
4046AE 127 
4047AE N 
4049AE 52 
4050AE SS 

4054AE 183 
4055AE 134 
4058AE 134 
4060AE 112 
4067AE 3S0 
40696E 18 
4070AE SS 

4071AE 20 
4072AE 20 
4076AE 155 
4081AE O4 
4082AE 20 
4510AE 149 
4811AE 165 
4510AE 140 
4518AE 140 
4520AE 130 
4528AE 140 

LINEAR IC'S 
702 75p 
709C 14 pin 27p 
710 41p 
741 14 pin 32p 
741C 22p 
747C 70p 
748C 33p 
8038CC 335p 
AY -1-0212 SNp 
AY -1-5051 1209 
AY -5-1224 349p 
AY -1-67216 195p 
AY -5-3500 6109 
CA3011 82p 
CA3014" 137p 
CA3018 72p 
CA3020 145p 
CA3023 145p 
CA3028A Np 
CA3035 132p 
CA3036 1379 
CA3043 165p 
CA3048 SSp 
CA3048 215p 
CA3075 iNp 
CA3080 70p 
CA3081 1Np 
CA3089E 190p 
CA3090AQ 375p 
CA3123E 184p 
CA3130 lip 
LM300H 170p 
LM301A Up 
LM301 TOS 45p 
LM308 1209 
LM318 1SSp 
LM380 90p 
LM381 170p 
LM741 32p 
LM3900 54p 
LM3900N Sfp 
M252AA 450p 
M253 750p 
MC724 175p 
MC845P 150p 
MC1303L 1469 

MC1304P SNP 
MC1310P 1849 
MC1312PQ 175p 
MC1458P T7p 
MC1496 
MC1710CG 
MF C40008 
MFC6040 
MK50253 
MM2112N 
NE350 
NE513A 
NE555 
NE558DB 
NE560 
NE561 
NE562B 
NE565A 
NE588 
NE567V 
ROM2513 
SG3402' 
SL414A 
SN72702 
SN72733 
SN76003 
SN70013 
SN76023 
$N76033 
SN76115 
SN78227 
TAA5508 
TAA621 A 
TAA861 A 
TAA700 
TAA900 
TAD100 
TAD110 
TBA120S 
TBA8400 
TBA550Q 
TBA641B 
TBA651 
TBA800 
TBA810S 
T8A820 
TBA9200 
TDAN20 
TCA270SQ 
ZN414 

91 
7tp 
73p 
70p 

550p 
450p 
1Np 
210p 
419 
90p 

3254 
325p 
322p 
1759 
15114 
182p 
7549 
255p 
2200 
Up 

125p 
280p 
148p 
145p 
22SP 
200p 
211P 

30p 
2359 
1S5p 
2539 
2509 
1Np 
170p 
Np 

2210 
3559 
2259 
1009 

1059 
Np 

3544 

350p 
106p 
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WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
AAZ15 15p 
AEY11 60p 
BA700 10p 
BA102 10p 
8Y126 12p 
BY127 12p 
OAS 9p 
OA70 40p 
0A47 8p 
0A70 Op 
0A79 12p 
0A81 10p 
0A85 12p 
0A90 6p 
0401 6p 
0A95 Op 

0A200 9p 
0A202 8p 
PL4004 Op 
N914 4p 
N916 5p 
N4001/2' Sp 
N4003' 6p 
N4004/5' Op 

N4006/7` 7P 
N4148 4p 

3A/100V' 18p 
3A/400V' 20p 
3A/600V' 27p 
3A/1000V'30p 

BRIDGE 
RECTIFIERS 
(plastic caso) 

1A100V 24p 
1 A200V 280 
1A400V 31p 
1A600V 34p 
2A50V 33p 
2A100V 44p 
2A200V 46p 
2A400V 58p 
2A600V 88p 
4A100V 65p 
4A400V 79p 
4A800V 120P 
8A100V 73p 
6A400V 88p 
BY122 54p 
BY164 56p 

ZENERS 
Rng:3-3V-33V 
400mW 9p I 3 17p 

VARICAPS 
MVAM1 350p 
MVAM2 135p 
BB105B 30p 

Noise Diode 
Z5J 105p 

SCR's` 
Thyristors 
1 A50V 38p 
1A100V 42p 
1 A200V 47p 
IA400V 52p 
1 A600V 70p 
3A50V 38p 
3A100V 43p 
3A200V 60p 
3A400V 110p 
3Á800V 99p 
5A400V 105p 
7A400V 1250 
C106D 55p 
TIC44 25p 
TIC45 45p 
204444 191p 

TRIACS 
3A400V 113p 
6A400V 140p 
6A500V 17Sp 
8A400V 160p 
10A500V 1950 
15A400V 280p 
15A500V 2850 
40430 99p 
40669 95p 

DIAL 
ST2 25p 

ALUM. BOXES 
with Ild 
7;x5}x1}" SOp 
4,4x1}" 50p 

SPEAKERS 

80 0.3W 
2"; 25" OSp 

4x2}x1}" 50p 2.5; 3" S8p 
4x53,13" 
4,23x2" 

8Sp 
SOp 640 2.5" 850 

5,4x2" 
6x4,2" 

82p 
87p 

404" 125p 

7x5x23" 98p 40 7x33" 125p 
8,6x3 
10e7e3" 
10,43,3" 

118p 
138p 
110p 

80 5W 
7" x 4" 175p 

12,5x3" 117p 160 5W 
12,80" 199p 7x4" 185p 

COPPER CLAD BOARDS 
Fibre single dble/ 
glass sided sided S.R.B.P 
6"x6" Bap 78p 7)"08}" 
6"x12" 115p 180p 40p 

FERRIC CHLORIDE lib bag 
Anhydrous BSp + 30p p. & p. 

DALO ETCH RESIST 
PEN` + spare tip 75p 

VEROBOARD' Pitch 
0.1 0.15 

23 x 3}" 
(copper clad) 

2, x 5" 43p 390 
3} x 35" 43p 
3} x 5" 48p 
2} x 17" 134p 
3ìi a 17" 173p 
4, x 17" 222p 
Pkt of 36 pins 
Spot face cutter 
Pin insertion tool 

40p 
53p 

107p 
143p 

015 
(plain) 

19p 
24p 

34p 
73p 
95p 

145o 
28p 
52p 
729 

OPTO ELECTRONICS` 
LEDS + Clin DL728 180p 
TIL209 Redl4p DL747 180p 
0.2" Red 18p XAN345 .3" 
Yellow,Green, Green 1409 
Amber 21p 6"Green 190p 
OCP 70 40p MAN3610 240p 
OCP 71 85P MAN3640 240p 
ORP 12 NIP Minitron 
ORP 61 SOP 3015F 220p 
2N5777 54p TIL111 130p 
DL704 75p TIL112 (30p 
DL707 75p TIL114 1400 
DL727 180p T1Ll17 140p 

VOLTAGE REGULATORS' 
723DIL45p;723T0553p; MC7812 IA 12V 1350 
7BÁ6258 950 MC7815 IA 15V 140p 
703 Metal Can Type FTBN24 IA 24V 140p 
1A 5V 170p TDA14I2 SA 12V 135p 
IA 12V 170p 

1OOp 
Variable Type 
LM325 ++5V 240p 
LM326N +12V 240p 
LM327N +5 -12 280p 
LM317K 20W 1 -SA 

+1 -2V to 37V 350p 
Plastic Case LM317H 5W 1 -SA 
MC7805 IA 5V 135p +1ßV to 37V 320p 

1A 15V 
1A 18V 
LM309K 
LM323K 
MVR5 
MVR12 

2100 
145p 
825p 
170p 
170p 

KNOBS' flt }" shaft with grub screw,, 
except K2 (push flt) 6 K8 (for sliders). 
Kl Black or White pointer type Op 
K2 Slim silvered aluminium 10p 
K4 Black serrated. Metal top with 

line indicator 33mm diem. 22p 
K4A As above but 25mm diem. 20p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm diem. 24p 
K6 PK2 as K5, pointer on skirt 24p 
K7 Black, knurled, tapered. Metal 

top & skirt. Callb. 0-10, 30mm 2Sp 
K8 Black or silvered for slider pot 10p 
K9 Solid Aluminium, Amplifier Knob, 

Professional type, with etch line 
indicator 16.5 x 12mm dlam. 28p 

K10 As above but tapered 18 5 x 17mm 
diem, Sip 

1(11 Aluminium, (Top Hat) Knurled 
body with 18.5mm skirt. Knotched 
Attractive app 

JACK PLUGS SOCKETS 

Screened !Plastic Open Moulded 
chrome body metal with 

2.5mm 10p Op Op break 
3.5mm 14p (Op Op ! contacts 
MONO lop (Sp 13p 17p 
STEREO 289 18p 1Sp 22p 

DIN 
2 pin Loudspeaker 
3, 4, 5 (180° & 240°) 

Plugs Sockets 

CO -AXIAL tTV) 

12p 8p 

14p ' 10p 

PHONO 
assorted colours 
Metal screened 

Sp (Single) 
Op 7p (Double) 

12p fOp (Triple) 

BANANA 4mm 9p 10p 
2mm i 150 (Sp 

PANEL METERS Full scale 
59x 46 x 35mm req. 1}" hole 

0-50uA 0-100mA 500A-0-SOuA 
0-100uA 0-500mA 100mA-0-100mA 
0-500uA 0-1 Amp 500jA-0-5000A 
0-1mA 0-50V DC £3.25 each 
0-5mA 0-300V AC EDGEWISE 0-10mA "S" 80x32 x70mm 0-50mA "VU" 0-1mA, 0-500mA 
Price £3.05 each. Price £414 
108 x 82.5 e 38mm req. 80mm panel hole 
0-50µA; 0-100µA; 0-500µA £440 
DUAL VU METERS (150µA approx) £4.8S 

TRANSFORMERS' (Mains Prim. 220-240V) 

6-0-6V 100mA 90p 18-0-18V 1A 27Sp+ 
9-0-0V 75mA OSP 30-0-30V 1A 29Sp+ 
12-0-12V 100mA Odp 6 -0 -6V1 -SA 240p+ 16.0-15V 100mÁ 1850 

0-0-9V 2A 270p+ 0-12 0-12V 150mA 140p 
0-6 0-6V 280mA 150p Prim. 120/240V, Sec 
0-12 0-12V 0SA IOtp+ 201/ (a) 2 5A & 12V 
15-0-15V 0-5A 2000+}A 180p+ 24-0-24V 0 -SA 198p+ 
9-0-9V IA 245p+ LT44 Mini. Driver, 
0-12 0-12V 1 A 245p+ . 20K, i Sec. v 

Kop 15-0-15V 1 A 2459+ 
30-24-20-15-12-0 l A 

1 270K. 0 
Min. 0/P 

54p Multi tappings 325p+ 
30-24-20.15-12-0 MOT Min. 0/P Pri. 
2A multi tap 345p+ 1.2K, Sec. 80 42p 

(Please add 48D p&p charge to all prices 
marked +, above our normal postal charge.) 

LAMP HOLDERS AND LAMPS' 
LES HOLDER Dome shaped, Red, 
Blue, Green, Yellow, White 

Radio 

LES BULBS 5v and 12v Op 

MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 50p 
MES BULBS 3.5V 6V 12V Op 

NEONS Maine, Sealed with Resistor, 
Sq. Top, Red or Grn. Round Top Red 24p 
Neon with leads. 95V AC (No resistor) Op 

SLIDE 250V: 

1A DP C/O 14p 
}A DP (mini) 11p 
4 pole/2 way 19p 
PUSH BUTTON 
Spring loaded 
SPST on/off SSp 
SPOT Clover 8Sp 

DPDT Centre off 88p DPDT 8 Tag 8Sp 

SWITCHES. PUSH BUTTON: 
Miniature Non Locking 
Push to Make 1Sp Push to Break 25p 
ROCKER (white): 10A 250V 
SP changeover centre off 25p 
ROCKER: (black) on/off 10A 250V 20p 
ROCKER: Illuminated (white) 
lights when on. 3A 240V 48p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
2-12 way, 2012-6W, 3p/2-4W,4P/2-3W 32p 
ROTARY: Meins 250V AC , 4 Amp 2811 

SWITCHES 
TOGGLE: 2A, 250V 
SPST 230 
DPDT 20p 

4 polechanpeoverSSp 
SUB -MIN TOGGLE 
SP changeover 48p 
SPST on/off 44p 
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POWER TRANSISTORS 
0C24 0.60.. ..ASZ15 0.80 
0C25 0-50.. ..ASZ16 0.80 
0C26 0.40.. ..ASZ17 0.80 
0C28 0'80.. ..ASZ18 0.80 
0C29 080.. ..60131 040 
0C35 0.50.. ..BD132 0.50 
0C36 0.85.. .. BD133 0.55 
ÁD140 0'45.. .. BD135 0.311 

AD149 0.45.. ..60136 0-32 
AD161 0'38.. .. BD137 0.32 
AD162 0'38.. .. BD232 0'50 
ADZ11 1.25.. ..BU208 2.00 
ADZ12 1-25.. ..2N3055 0'60 
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0A2 0-45 
0A3 11.55 
0132 0'4S 
0C3 0.45 
003 S N 
183GT 0'SS 
1L4 0-32 
1R4 0.84 
1R5 0.55 
154 4-4668H6 
1S5 6-41168J5 
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3A4 S -S 
3A5 1.OS 
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3V4 PN 
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60.134 056 
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SAF4A 076 
6AG5 gß5 
SAG7 0'84 
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6AK8 0'75 
BALS gß0 
SAMS 105 
BANS 2.50 
BANS 0.70 
6A05 OSS 

GUARANTEED 

BASS 0-45 
BASS 4'84 
6AS7G 144 
OATS S -SO 

BAVE S N 
6AWSA 0.75 
6AU8 140 
6BA6 11ß6 
6BE6 0.45 

175 
9.75 

621N6 II. N 
SBN8 SN 
6BZ6 5-Sí 
6827 5'7$ 
604 Ir. 
6Ca8 0-54 
SEAS 175 
6FSGC FP 
6GK5 0.70 
BKBGT 0-04 
BJ4 S-75 
6J5GT 0.84 
6.16 gß5 
SSL7GT PSS 
6SN7GT 0.55 

Ì2qÚ7 4.34 
12AX7 0-38 
I264Á S'S 
ISBAS S'N 
12BE6 11.0 
12BH7 0'84 
12X4 0S6 

79ÁQ5 0 75 
30M 0.70 
30016 1.84 
30C17 Ill 
30F5 1 N 
30FL2 SSS 
30FL12 1.10 
30FL14 0'84 
30P12 114 
30P19 4-115 
30PL13 1 A 
30PL14 110 
30PL15 1.10 
35A3 0.76 
35A5 S N 
3586 075 
35C5 4-74 
3505 O'N 
3SW4 PN 
5085 5115 
5005 S-70 
7501 5.75 
85A2 0.75 
9001 0'05 
807 PSS 
5763 1.50 
EABC80 0.40 
EAC91 N 
EAF42 0711 
EAF8OI 0.84 
EBC41 176 
EBC81 0.54 
EBF80 SN 
EBF89 O -N 

V 
QPí7!/1 

ECM 0.75 
0-75 EC88 

EC91 2.84 
ECC81 5 45 
ECC82 5311 
ECC83 1311 
ECC84 0-35 
ECC85 0.84 
ECCN 135 
ECM 184 
ECC89 0'84 
ECF80 0.84 
ECF82 0-45 
ECF200 P8S 
ECF201 0ßS 
ECFSOI 0 75 
ECF802 4.75 
ECH42 O'N 
ECH81 PN 
ECH83 0.5S 
ECH84 S N 
ECL80 0-N 
ECL81 0 75 
ECL82 542 
ECL83 1.15 
ECL84 0'110 
ECL85 4.45 
ECL86 0.5S 
ECLL800 4.10 
EF10 S -SS 
EF41 175 
EF80 0ß5 
EF85 6.45 
EFN 1. 46 

VALVES 
EF92 11-75 
EF97 0.74 
EFN 0I 
EF153 0.35 
EF184 0 N 

EFL200 575 
5141 184 
5181 0'84 
EL82 O -N 
E183 PM 
5184 035 
E1.066 014 
EUS 1110 
EW60 2.111 
EI.504 184 
EL821 330 
EL822 350 
En 11'84 
EMN P53 
EM81 5.84 
EM83 050 
EM84 O -N 
EMU 104 
EM87 1.00 
Ey51 5'84 
EY81 145 

ÉY84 
3.5g 

Y87 5'50 
EY88 O N 

130 
EZ81 0.35 EEO? 
GZ34 184 
KT66 3.45 
KT88 4.30 

PC86 11-45 
6-658 PC6-65PY81 

PC900 S -N 
PCC34 4.45 
PCCN 0 N 
PCC8S 14S 
pCC89 PSS 
PCFSO 184 
PCFg2 0'84 
PCF84 4.45TT22 
PCFN 0.84 
PCF200 4'25 
PCF201 S'N 
PCF801 S'SS 
PCF402 O SS 

PCH2O0 O 7S 
pCL8I 1S5 
PCL.82 0.84 
PCL83 11'70 
PCUI4 S 56 
PCt88 1.84 
PCL200 S' S 
PCL203 PN 

P 1.W 
P136 11 55 
P1.82 4'64 
2183 0'84 
PL84 0.50 
PLN 0:70 
PLSO4 0'115 
PL308 6.10 
P1509 1.311 

PL519 1-55 
0.45 

PY82 145 
Py53 184 
pygg 0.84 
PYSoo s -Is 
Pisano sss 
py801 0'55 
TT21 ill 11'311 

UABCN O,N 
UAF42 6.74 
UBC41 4.84 
UBC81 1150 
UBFBO S N 
UBF89 PN 
UCC84 P75 
UCC85 0'84 
UCF80 0.75 
UCH42 184 
UCH81 S N 
UCL82u 040 
UCL8 5 70 

6.75 
UF421 0.75 
UF42 0.75 
UF85 0-64 
UF89 0'84 
UL41 0.70 
ULM 184 
UY42 S'N 
UM SN 
UY85 S'il 

HIGH GAIN DARLINGTON PAIRS 
Plastic 3 -lead case encapsulated DAR- 
LINGTON pair. Typical current gain 30,000. YP 
Max. collector voltage VCgO 40V. Max. 

collector current 400mA. IC80=10nA. 
BC516-PNP £0'80. 
BC517-NPN £0.80. 

SILICON STUDMOUNTED POWER 
RECTIFIERS BYX25-1000R 

1000 p.i.v. at 20A forward current, reverse 
polarity (i.e. Stud Anode). 

SPECIAL OFFER £0'55 each. 

HANDLING AND POSTAGE CHARGES. When ordering through our Mail O der Service please add 20p In £ for postage and 

packing. Our new Catalogue 1976/1977 is now available. Please send £0.30 for your copy. 

VALUE ADDED TAX: Prices are exclusive of VAT, at present rated at 12+%. This percentage must be added to the total value 

of the order including handling charges. 

1. Understand 
electronics. 
Step by step, we take you through 

all the fundamentals of electronics 

and show you how easily the sub- 

ject can be mastered using our 
unique Lerna-Kit course. 

2. Become a 
radio amateur. 
Learn how to become a radio- 
amateur in contact with the whole 
world. We give skilled preparation 
for.the G.P.O. licence. 

Build an oscilloscope. 

Read, draw and understand 
circuit diagrams. 

Carry out over 40 experi- 
ments on basic electronic 
circuits and see how 
they work. 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon Iran- 

sietors plus 2 power output 
transistors in push-pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.e. Into 8 
ohms. Frequency re- 
sponse 12Hz 30KHz f 
3db. Fully Integrated 

pre -amplifier stage with 
separate Volume. Bass boost 

and Treble cut controls. Suitable 
for 8-15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, Input and output 
plugs. Overall size 3" high x 6" wide x 7f" deep. AC 
200/250V. PRICE 41375. P..4 l'. £I 00. 

DE LUXE STEREO AMPLIFIER 
A.C. mains 
200-240 v. Using 
heavy duty 
fully isola- 
ted mains 
transform - 

er with full 
wave recti- fication 
giving ade - 
q u a t 

smoothing with negligible hum. 
Valve line up:- 2 x ECL88 Triode Pentodes. 1 x EZ80 
as rectifier. Two dual potentiometers are provided for 
bass and treble control, giving bass and treble boost and 
cut. A dual volume control is used. Balance of the left and 
right hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak 
output of 4 watts per channel (8 watts mono), into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume level» to be used with negligible 
distortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height including valves 5". Ready 
built & te.st,-d to a high standard. £1240. P. & P. £1.30. 
HARVERSONIC STEREO 44 

- - A solid state 
stereo amp- 
lifier chassis, 
with an out- 
put of 3-4 
watts per 
channel into 
8 ohm speak. 

ere. Using the latest high technology Integrated circuit 
an plifiere with built in short term thermal overload 
protection. All componente Including rectifier smoothing 
capacitor, fuse, tone control, volume controls, 2 pin din 
sockets & 5 pin din tape rec./play socket are mounted on the printed circuit panel size approx. 98" x 2f" x 1" max. depth. Supplied brand new & tested, with knobs, brushed 
anodised aluminium 2 way escutcheon (to allow the 
amplifier to be mounted horizontally or vertically) at only 1750 plus 50p P & P. Mains transformer with an output of 17v a/c at 500m/a can be supplied at 21-50+ 40p P & P if required. Full connection details supplied. 
VYNAIR & RETIRE SPEAKERS & CABINET FABRICS 
app. 54 in. wide. Our price 51.60 yd. length. P. & P. 50p 
per yd. (min. 1 yd.). S.A.E. for samples. 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Glving 13 alternatives. Primary: 0-210-240v. 
Secondary combinations 0-5-10-15 20 25 30 35 40-80v. 
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size Sin. long x 351n. wide x Sin. deep. 
Price 5290 P. & P. 90p. 
MAINS TRANSFORMER. For power supplies. 
Prl. 200/240v. Sec. 9-0-9 at 500 mA. 11 P. & P. 60p. 
Pri. 200/240v. Sec. 12-0-12 at I amp. 41.85. P. & P. 60p. 
Prl. 200/240v. Sec. 10-0-10 at 2 amp. 42.85. P. & P. 90p. 
PH. 290/240V Sec. 23V at 1 -lamp, OV at .6 amp, 8V at 
50mA. £200 + 65p P. & P. 

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. 
A.C. input. Four switched fully smoothed D.C. out- 
puts giving 6v. and 75v. and 9v. and 12v. at 1 amp 
on load. 
Fitted insulated output terminals and pilot lamp 
indicator. Hammer finish metal case overall size 
6" x 35" x 21". Ready built and tested Price 15.715 
P. & P. 86p. 

STEREO -DECODER 
SIZE 2" x 3" x 5" ready built. Pre - 
aligned and tested. Sens. 20-580 mV 
or 9-18V neg. earth operation. Can 

be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full detail. and 
Instruction» (inclusive of hints and 
tips) supplied. 1008 plus 20p. P. & P. 
Stereo beacon light if required 40p 
extra. 
QUALITY RECORD PLAYER AMPLIFIER MK. M 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, EL84, 
and rectifier. Separate Bad, Treble and Volume control. 
Complete with output transformer matched for S ohm 
speaker. Blze 71n. wide x Sin. deep x 81n. high. Ready 
built and tested. PRICE 0880, P. & P. 90p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 1780, P. & P. £1. 

el 

HARVERSONIC MAINS OPERATED SOLID 
STATE STEREO FM TUNER 

Enjoy fabulous stereo radio at this 
low introductory price! 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other standard stereo amplifier. The design 
incorporates the very latest circuitry techniques with high - 
grain, low noise IF stages. Automatic frequency control to 
'lock -on' station and prevent drift. IC stereo decoder 
for maximum stereo separation. L.E.D. for stereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 125" wide x 8" deep by 25" high. Supplied ready 
built, fully tested and fully guaranteed. A/C Maine 
200/240V (not available In kit form). 
SPECIAL OFFER E2250 EI.40 p. & p. 

SPECIAL OFFERS 
/dullard LPI159 R.F.-I.1. Double Tuned Amplifier 
Module for nominal 470 KHz. Size approx. 21" x 10" x 
2" 7.8 Volt + earth. Brand new pre -aligned. Full speci- 
fication and connection details supplied. 12-25. P. & P. 12p 
Pye VHF/FM Tuner Head 
covering 88-108 M/Hz. 10.7 
M/Hz I.F. output. 7.8 Volt+ 
earth. Supplied pre -aligned, 
with full circuit diagram. 
Connection details supplied. 
Beautifully made with 
precision -geared FM gang 
and 32314 + 323Pf A.M. 
Tuning gang only 1316 + 
l'. & P. 35p. 

PRECISION MADE 
Push Button Switch bank. 8 Buttons giving 18 S/P C/O 
interlocked switches plus 1 Cancel Button Plus 3 d/p c/n. 
Overall size 8" x 25" x 1". Supplied complete with 
chrome finished switch buttons. 2 for 11-60 + 20p P & P. 

HI-FI LOUDSPEAKER SYSTEM MK I I 
Beautifully made, simulated teak finish enclosure 
with attractive slatted front. See 160" high x 105" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" base unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm Impedance (state which). 

OUR PRICE Cl2.00 each Carr. 81'90. 
Cabinet Available Separately 8726, Carr. 81.40. 
Also available in 8 ohms with EMI 13" x 8" base 
speaker with paraeltic tweeter 11085. Carr. £100. 

LOUDSPEAKER BARGAINS 
Sln. 3 ohm Iá-46, P. & P. 35p. 7 x 410. 3 ohm 51 P. & P 
48p. la x Bin. 3 or 15 ohm HI 50, P. & P. 75p. E.M.I. 
P x bin. 8 ohm with high flux magnet 32 OS, P. & P. 50p. 
E.M.I. tweeter. Approx. 35". Available 3 or 8 or 15 ohms, 
52.00 + 28p, P. & P. 

"POLT PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 115" x 14 fit" x 1j," deep. Weight 100e. Power 
handling 20W rms. (40W peak). Impedance 8 ohm only. 
Renponse 40Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under tablee, etc., and used with or without 
baffle. Send S.A.E. for full details. 
Only 1840 each + p. & p. (one 75p, two 90p). 
Now also available 8". - 8 ohm 10 watts, T.M.R. 20 
watt peak 40 H4-20,000 Hz. Overall depth 1". Ideal for 
i1ì -Fi or for use, in care £510 + p. & p. tone 35p, two OSp). 

SPECIAL LINES D SUBJECT TO 
STOCK EAVAILABILITY 

Hi -Fidelity etereo cassette tape deck transport mechan- 
isms as used in Hi'Fi Music Centres. Electronically 
speed controlled motor, belt -driven flywheel capstan, 
three digit re-settable counter. Record/Play pre -amps. 
Bias oscillator. Record/Play and erase heads etc. Power 
supply required 12V D.C. Circuit diagram, etc. supplied. 
These unite are brand new, but untested and are only 
offered to the more advanced conetructo- enthusiast. 
PRICE 116.87 + £1.25 P. & P. 
WE REGRET THAT WE ARE UNABLE TO ENTER 
INTO CORRESPONDENCE ON THESE UNITS. 

New but very slightly marked 'GLENBURN' BOR 
automatic record changer decks fitted with cueing lever, 
lightweight arm and ceramic HI -Fl stereo/compatible 
cartridge. Can be used for automatic or manual play. 
PRICE 19.66 + 41.20 P. & F. 

Latest model GARRARD 6300 auto/manual changer 
de -luxe with cueing lever, bias compensator, counter- 
balanced low resonance arm and fitted with ACOS 104 
diamond ceramic stereo cartridge. PRICE ONLY 11450 } £1.50 P. & P. 

Limited number of the latest BSR C141R1 auto/manual 
changer de -luxe. Lightweight tubular arm cueing lever, 
bias eornpeneator. PRICE 112.80 + £1.40 P. & P. 
Aleo similar but without cueing lever or bias compensator. 

ONLY 411.00 + £1.40 P. & P. 

Open 9.30-5.30 Monday to 
Friday. 9.30-5 Saturday 
Closed Wednesday. 
All prises and specifications correct 
st time of prix and subject to 
alteration without notice. 

HARVERSONIC SUPERSOUND 
IO -- IO STEREO AMPLIFIER KIT 

A really first-class HI-FI Stereo Amplifier Kit. Uses 14 
transistors including Saloon Traneletore In the first five 
stages on each channel resulting in even lower noise 
level with improved sensitivity. Integrated pre -amp with 
Base, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component identification clearly marked, smart brushed 
anodleed aluminium front panel with matching knobs, 
wire, solder, nuts, bolts -no extras to buy. Simple step 
by step instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.s. per channel into 6 ohms. Fre- 
quency response ±3dB 12-30,000 Hz Sensitivity: 
better than 80mV Into 1]í1l. Full power bandwidth: 
±3dB 12-15,000 Hz. Baas boost approx. to ±12dB. 
Treble cut approx. to -18d13. Negative feedback 18dB 
over main amp. Power requirements 36v. at 1.0 amp. 
Overall Sise 12"w. x 8"d. x 25"h. 
Fully detailed 7 page construction manual and parts Ilt free with kit or send 25p plue large S.A.E. 
AMPLIFIER KIT 11860 P. & P. 60p 
(Magnetic input components 33p extra) 
POWER PACK KIT .. .. 14 S5 P. & P. 86p 
CABINET .. .. .. 14.85 P. & P. 85p 

SPECIAL OFFER -only E22 -SO if all 3 items 
ordered at one time plus LI p. & p. 

Full after saale, service 
Also available ready built and tested 129.26. P. & P. £l. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MK II 
Designed for HI -Fl reproduc- 
tion of records. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 75"w. x 4"d. x 
4t"k. Incorporate. ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound mains 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bane and treble lift and 
cut. Negative feedback line. Output 45 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only 5750. P. & P. 41.00. 

HSL "FOUR" AMPLIFIER KIT. Similar In appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc 47.00 
P. & P. £100. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL84e In push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcement. 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-1511 speaker and 2 independent volume controls, 
and separate base and treble controle are provided 
giving good lift and cut. Valve line-up 2 EL84e, ECC83, 
EF88 and EZOO rectifier. Simple instruction booklet 
25p + SAE (Free with parte)' Ali parts sold separately. 
ONLY 11185 P. & P. 81.36. AI. available ready built 
and tested /1620 P. & P. £1.35. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or translator equipment. 9.18v. 
battery or from H.T. Ulna 200/300v. Frequency 
response 151.1z-26KHz. Gain 26dB. Solid encap- 
sulation size 15" x 11" x 5". Brand new complete 
with instructions. Price 1160 P.& P. 15p. 

Prices include VAT at Current Rate 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.w.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 

A fear e,inales (earn Rome I/"in,blelon Tube 8tafian. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(P/ease write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 



The new Maplin Catalogue 
is no ordinary catalogue... 
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SUPPUES p`K 

Just one of the hundreds of new lines in the 

component section. A new range of FULLY 

quality 

PUSHw 
large 

anSge.TC 

high quality - 
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FOR YOUR COPY OF OU a MONEY NOW.tie the 
SEND PRO COUPON SENO NO M19 EY 

77 /78 catalog 

ON APPROVAL! 
Price of your brand new 

me a copy completely 
satisfied that it 

is 
Please rush blished.Only if 1 am 

ompl to days of 

that 
am 

Iinstantthit rp will1send50p Uetodaywifre 
receipt 

Iworth every penny, return the catalog purchase 
not satisfied,) may 

without 
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catalogue 
should I choose to keep it. 

Ianything from your catalog 
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p512 
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MaP 
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lin Electron= u o delaycompletion of larger 
warehouse, catalogue will be 

delayed by up to four weeks - so there's still 
time to order before publication and get your pack of ten 

super special offer coupons, giving big discounts on ten different 
popular items. YOU COULD SAVE POUNDS! - SO DON'T DELAY - 

FILL IN AND POST COUPON NOW! 

Projects section 
includes complete 
construction 

details of a professional 
quality MULTI -CHANNEL 

MIXER with modular sections for complete flexibility. Extremely low noise andldistortion 
AND low cost 

Catalogue includes a very wide range of 
components: hundreds of different capacitors; 
resistors; transistors; I.C's; diodes; wires and 
cables; discotheque equipment; organ components; 
musical effects units; microphones; turntables; 
cartridges; styli; test equipment; boxes and 
instrument cases; knobs, plugs and sockets; 
audio leads; switches; loudspeakers; books; tools - 
AND MANY MANY MORE. 

Our bi -monthly newsletter keeps you up to date with latest 
guaranteed prices - our latest special offers (they save you 
pounds) - details of new projects and new lines. Send 30p 
for the next six issues (5p discount voucher with each copy). 

nerpiun 
ELECTRONIC SUPPLIES 
P.O. BOX 3, RAYLEIGH, ESSEX SS6 BLR 

Shop: 284, London Road, Westcliff-on-Sea, Essex 
(Closed on Monday) Telephone: Southend (0702) 44101 

roK 


