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Ire= EIE3PiEl135 uo 
IrF1runJ5 5860 GROVE RD., 

WINOSOR,BERKS. 
61.4 INS. 
TEL, 54525. 
TELEX 27950, REF 1617. 

ADD 8% VAT TO PRICES MARKED 
ADD 128% TO ALL OTHER PRICES 
OR AS CURRENT VAT LEGISLATION 
SEND C.W,O,(EXCEPT GOV'T DEPT) 
POST Si PACKING 20p FOR THE UK. 
BARCLAYCARD A ACCESS BY POST 
OR £5 MIN ON TELEPHONE ORDERS. 
CATALOGUE LIST FREE SEND SAE 
MONEY BACK IF NOT SATISFIED. 
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ADD VAT 
To PRICES 

OPTO -ELECTRONICS 

DISPLAYS 
DL707 0.3" 
DL704 0,3" 
DL747 0,6" 
DL727 2x3" 
3015F or G 

£1* 
£10 
£1.25* 
£1,99* 
£2* 

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

RED POLARISE FILTER 6"xl" £1.50* 

REO LEOS BOP. 
RED LEDS 209 STYLE 0.125" DIA. 
OR 0.2" DIA. NO CLIP ONLY l0p. 
TIL209 RED LED A 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 £1 

AUDIBLE WARNING BLEEPER 

12VOLT 35m.A,SPARKLESS £1* 

Technology Toy 
ELECTRONIC CONSTRUCTION KITS, 
4 in 1 13.50: 30 in 1 £6, 
Subject to availability. 
Send S.A.E. for details. 

0 -365Pf Tuner 99p 
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 75p 
ETCH RESIST PEN & 2 TIPS 75p 
FEC ETCH PAK 500gm £1. 
6"x4" BOARD.NYLON £1.SRBP 50p 
PCB KIT:B ITEMS £2. 
DECOR DEROLDER BRAID REEL 6..p 

vero 
VESO 0.1" PITCH COPPERCLAD 
2I"x5" 40p. 34"x$",45p* 
28"x33" 36p 34"'t3ß'" 40p. 
3I"x17" £2fFACE CUTTER 65p 
DIL BREADBOARD 6"x4" £2,25 
VERO PINS: 36 30p.200 £1,16* 
5 MIN CLEAR EPDXY GLUE 75p 

TRADE SUPPLIED 

NORMALLY 24 HOURS 
ON EX STOCK ITEMS. 

IC's ¿0W 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 * 

LM300 OPA £1,50* 
LM301 OPA 38p 
LM304 0-40V £3 * 

L4308 Hi Bo £1 * 

LM309K 5V Reg,£2 
LM318 70Vus £3 * 

L'Á372 IF £2 
LM377 2x2W AF £3 
U1380',0745) S9p 

CMOS 

L11381 2xpreA. £2 
LM1808 radio £3 
LM3900 4xOPA 60p* 
MC1303 2s Pre £2 * 

MC1330 stereo £2 
MC1312 SQ £2 * 

MC1318. £2,50 * 

4C1330 75p 
MC1339 2xPre £2 
MC1350/1/2 £1 * 

MC1466/1469 £4 * 

MFC4000 IW 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 
5E72741 as 741 
5E76660 IF £1 
5E76611 IF £1 
TBA 800 AF 80p 
TBA 810 AF 7W 95p 
TBA 820 AF 80p 
ZN414 Radio £1,20 

TTL 

QUALITY PRODUCT 

TRANSISTORS 
PRICE EACH:- 
AC127/8 176 20p* 
AC187/8 20p* 
AD149 49p* 
AD161/162,ea50p* 
BC107 lOp* 
BC107B 13p* 
BC108 9p 
BC108B 13p 

2.13 

C1 9p* 
BC109B 14p 
BC109C 15p 
BC147/8/9 9p 
BC157/8/9 12p 
BC167/8/9 12p 
BC177/8/9 20p 
BC182/3/4a6110p 
BC212/3/4aB112p 
BCY79/1/2 18p* 
BD131 &132ea39p 
BFR39/88250V39p 
BFY50 15p* 
BFY51 15p* 
131752 & 53 15p* 
BSX19/20/21 20p 
MJ2955 T03 95p* 
MJE3055 64p* 
9PU131 PUT 49p 
INS BUSH SETS Sp,DATA LIST 15p, 

DIGITAL CLOCK IC 

AY51224 4DIGIT £3.49 

SWITCHES 

SPST 18pí DPDT 24p 
SUBMIN SPIT 65p* 
WAVECHANGE SWITCHES ALL 40p 
1POLE 12 WAY,2P6W,$P4W,4153W, 
COIL FORMERS 0.2 or 0.3" 10p. 

GAS DETECTOR Tos. 

TGS308 £49 MAINS KIT £61 

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

PRESETS 6p. RESISTORS }W 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 

FULL SPEC. DEVICES 
MATCHING 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 lip 
2N3053 18p 
2N3055 115W 45p* 
2N3055 RCA 89p* 
2111614 T03 £1,50 ' 
2Ñ3702/3/4/5 lOp 
2N3706/7/8/9 12p 
2N3710/11 14p 
2N3771/2/3 £2,25* 
2N3819e &23e 16p 
2E3820 FET 40p 
2N3904/5/6 17p 
2N5457 FET 29p 

i 

8P 
74.1 

In 

555 35 
BC 109 9P 

2N3055 
4Sp 

FET 3819 
16p 

MC1310 
£2 

TRANSISTOR DATA LEAFLET 15p 
TTL DATA LEAFLET 15p 
OPTO LED & DISPLAYSequ ivl5p' 
CMOS BOOK £2,50- CLOCK 15p 
ALL -OTHER PRODUCTS eóoe 10p 

DIODES 
0581 & 0A91 Germanium 5p. ' 

1N4001 1A50V & 1N4002 5p* 
1N4004 6p* 1N4007 9P* 
1N4148 & 1E914 SILICON 4p* 
ZENERS BZY88 400mW 10p - 

BRIDGE RECTIFIERS 1A50V 22pí 
lA 400V 30p 6AMP 100V 55p 
SCR's TRIACS 
SCR's4 TAG1/400 lA 400V 50p 
lA 50V 39p. lA 600V 69p. 
0106 4A 400V THYRISTOR 55y* 
TRIACS: SC146 l0A 400V £1. 
15A 400V DISCO TRIAC £1.50* 
DIACS: 811100 & MV2 25p ea. 

BULK OFFERS PER 100 off 

1N4001 £3,* 1E4004 £3.50* 
1E4007 £5 * BC107 £8. 
BC108 £7,50* BC109 £8 
2E3055 £33 NE555 £30 * 

741C(8)118 *3819FET £12 
lA 50V BRIDGE £16. 

BARGAIN PAKS 
flee. Full spec. 

full spec 11 
OP AMP £1 

£1#D 12 BC109 £1 
£1,F 11 2N3704 £1 
£1* H 8 2N3819 £1 

ALUMINIUM BOXES PAK J 6 2E3053 £1* K 1N914x40 £1 
AB7 50pí ASH.47p* AB12 44p PAK M 3 T099 3055 £1N 25 059111 

DIL SOCKETS AB13 85p* ABS SOp*ÁB 

lA x10 
SOp* cassettes LOW COST TYPE 8,14 & 16 pin 14pí DIL RELAY 250V So £1* 

.PROFESSIONAL TYPES BY VERO etc. - 

8 PIN 16pí 14 PIN 18p. 16 PIN 20p TRANSFORMERS 100Ma 6,9 or 12 £1, LOW NOISE NOT REJECTS. 
C60 33p ea TEN FOR £2.70 

SOLDERCON PINS: 100 65E° 1000 £4 IA/lA 6/12 or 12/24 £2 each. C90 42p ea TEN FOR £3.60 

SAFE MOTOROLA 
CD4000 15p*, 

CD4001 19p* 
CD4002 19p 
CD4006 £1 * 

CD4007 19p 
CD4008 87p 
CD4009 50p* 
C04010 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* 
14501 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 * 

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 
l6p* 
16p* 
19p* 
36p* 
19p* 
22p 
28p* 
28p 
23p 
22p* 
16p* 
75p 
65p 
78p 
79p* 
16p* 
29p 
25p* 
31p 
31p* 
49p* 
36p* 
45p* 
99p* 
69p 
82p 
£1 * 

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

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

68p 
£1,200 

CERAMIC 22pf to 0.1 uf 50V .op 
ELECTROLYTIC,IN 10,25 & 50V. PAK A: 
2UFJ10V ,10,50, & 100uf 25V PAK B 5 

& 10V 7p ea, 50VOLT lOp ea, PAK C 4 2N3055 
1000 uf 25V 18p.200/500uf 9p. PAK E 11 BC182 

11 RED LEDS 
741C 8 PIN 
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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. 
60 subjects 
at "O" & 
"A" levels 
Accountancy 
Air 

Conditioning 
Rtlilr?inq 

Engineering 
Farming 
Heating 
Industrial 

Management 
Mechanical 

Purchasing 
Sales 
Storekeeping 
Work S:udy 

POST OR PHONE TODAY FOR FREE BOOKLET. 

'Cs 
To: International Correspondence 
Schools 
Dept. 7772. intertext House, L.,:: 
SWB 4UJ or telephone 622 9911 

Subject ,if Interest 

Name 

Address 

Telephone Number 

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

a ll i m m 1. li ll im 1. 
HIGH SPEC components FAST! - 

Agents for VERO - ANTEX - 

BIB MULTICORE SOLDER ' OPEN gam-5pm, 6 days-Phone orders 9am-4pm. 
S.A.E. for stock list including pots, presets, I.C.'s 7400 8 CMOS. 
capacitors, plugs, sockets, switches, cable, etc. ' Post tree envelope included for your next order. 
SUPER EXPRESS phone service-ask for details. 
Shop at keen prices 6 days per week, Late night-Fri. 1-10pm. 

TRANSISTORS + 200 OTHER TYPES IN STOCK 
AC125 20p BC109 11p BC262A 15p BFX29 211p TIP41A 47p II 20p 1098 12p 287 209 84 22p 42A 80P 

127 20p 109C 13p 300 27p 88 22p TIS43 35p 
128 20p 117 1/0 301 20p BFY50 17p ZTX300 13p 
151 35p 142 22p303 30p 51 16p 302 ttp , 
153 35p 143 24p 338 160 52 10p 500 15p 
176 20p 147A 9p' 557 90 BY164 40p 502 180 , 
187 20p 147B 10p BCY7I 10p ME0401 1Ip 1N914 Sp 
188 20p 148 90 72 14p 0411 1/0 1N4001 Sp 

AD149 48p 1488 10p BD123 90p ME4001 10p 4002 6p 
161 42p 1498 110 124 Np 4101 11p' 4005 Op 
162 42p 149C 11p 131 30p MPF102 32p' 1006 10p ' 
MCHIPR 154 18p' 132 30p OA47 Ip 4148 Sp 

1 04 1578 12p 139 54p 90 5p 2N2219 20p 
AF116 24p 177 17p 155 75p 91 Op 2646 40p 

117 24p 1788 16p BF158 20p 200 6p 29260 13p' 
124 30p 1798 19p 184 25p 0C28 90p 2926G 159' , 
239 37p 1848 129' 185 20p 29 SIp 3053 18p 

AU113 1 50 184L' 11p 194 10p 35 80p 3055 60p 
BC107 11p 187 26p 196 129' 44 30p 3702 11p 

107A 12p 212A 139' 197 129' 71 25p 3703 10p 
108 10p 212L 15p' 199 159' ORPI2 57p 3704 130 , 

CIL108 6p 213B 120 200 30p TIP29A 470 3705 10p 
BC108B 11p 214 150 338 34p 30A 56p' 3707 12p' 

11 
108C 129 214L 17p' BFW11 60P 31A Sip 3819E 25p , 

DIODES BRIDGES RESISTORS ltpeach LINEAR433p /IC's 
50V 3A 13p 100V 1A 24p -5 WATT EI2 (5%) LM380SL607451'29' I 100V 3A 15p 200V 1A 25p 1 ohm - 10m ohm LM3900N 49P200V 3A 10p 400V to 26p ZENERS(400mw) BZX 83 NE555 60p , 1. 400V 3A 21p 3V, 3V3, 5V1, 5V6, 7V5, 5N76013ND 1.i0' 

THYRISTORS 9V1, 10V, 12V, 18V, 22V1 SN76013N 1.75 

600V 1A S0p TAG 1 600 LED TII 209/0.125c0ß" TBA800N 1 35 , 
700V 1A 1.208T106 Red 20p 20p TBA810S 1.49 , 

I400V 4A Stp C106D1 Grn 29p 29p TBA820 1'20 
500V 65A / 2S BT109 Clips for above 1p. 

11Post & Packing 25p per order. VAT please add to total 125%. rest 8% 

ORCHARD ELECTRONICS I FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 ODE II 
Telephone 0491 35529. 

la. MI IIZ 11D liN IIM M INI 11N IlB M lI ZII IM ll Ill 

1 

Test Equipment 
Dhiltins 
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. 

Please send me details of all your test equipment 

NAME 

ADDRESS 

Eagle International, Precision Centre, Heather Park Drive, 

Wembley HA01 SU Tel: (01)-902 8832 
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eM 2OO WATT DISCO SYSTEM 

Consisting of 
(1) Twin T/table Console / Rec. Mic. 
with Pre -Amp and P.U. Cartridges UD 150 Cardioid 
(2) 100 + 100 watt Power Amplifier. £9.95 extra 
(3) & (4) Pair 100 Watt Loudspeakers with system only 
including 12" Units Console complete with lid 

40W SYSTEM £99.95. 100W SYSTEM inc. Mic. & H'phones £ 169.95 
OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES. Send stamp for Free catalogue. 

£199.95 £;:óo 

Terma: Dep. 840 00 and 12 monthly 
payments £1680 (Total ß227M) 

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

for L. & R. Turntables 
* NEON MAINS INDICATORS 

for all three switches 
* INPUTS (Each with its own 

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

VOLUME CONTROLS 

* FADE IN/FADE OUT SLIDER 
MIXER Controls for each T/table 

TDIM DISCO CONSOLE 
Incorporating twin B8R MPM type 
turntables and Sonotone or Acoe 
Cartridges with diamond styli. 
Separate Vol. controls for each 
turntable. Also MONITORING 
FACILITIES, pine Treble and 
Bau Controls. Separate input 
for 'mike' with vol. control. 
Black i covered 

£99 95 
Cabinet with Ud, , 
Or DEP. £14 96 and 
18 fortnightly pymts. 
15.47 (Total £118 41) -Carr. £160 
TD2S STEREO VERSION 
OF ABOVE £125.00 Terms DEPOSIT £20 
and 18 fortnightly Carr. £1'00 
payment. £671 
(Total 8140.78) 

TITAN 100W BASS BINS £99.95 
High quality 15' high flux Base Unit and J104 Horn 
Tweeter in folded horn type enclosure to provide amazing 
level of sound output. List price £144 Terms Dep. £1495 
and 18 fortnightly payments £6.47 (Total £11841) Carr. £3. 

DISCOMAJOR TWIN TURNTABLE POWER CONSOLE £119.95 
Twin Full sire B8R turntables. Sonotoue or Acos Carr. £2.50 

Cartridges with Diamond styli'. Facilities as TIM Console but with 
built-in 100 watt Power Amplifier complete with lid. Terms: 
Deposit £13.05 and 18 fortnightly py,ants. 56.78 (Total 113599) 

STEREO VERSION £155 can £3 
or Deposit £25 ,m11 is fo,'I nightly i,ynil, 
£830 (Tons] £17440 

ALL RSC PRICES INCLUDE VAT 
RSC PHANTOM 50 COMBO AMP. £59'95 
Rating 60 watts. 3 inputs, 2 vol. controls -Base, Treble Presence. Care. £1lie 
Suitable for Lead or Rhythm Guitar, role., Radio, Tape etc. Inc. High Flux 12" 
50w Speaker. Den. £7.95 & 8 monthly payments 5748 (Total 867'79). 

POWER (SLAVE AMPLIFIER 100 WATT 
Suitable for use with DISCO -Consoles. Also for 
increasing output of lower -powered Amplifiers. e 
payments of £5.75 (Total £55.00) £49.95 
200 Watt (100 + 100W) Model £69.95. Carr. £I 

Terms: Dep. £9.00 and 8 mthly 

TITAN TA/50A 50W AMPLIFIER 
Solid state, 3 sep. controlled inputs plue Mister 
control. Baas & Treble Controls. Vynide covered 
cob. with corner protectivee. List price 880 
Terms: Dep. £9 & 12 mthly pymts £49.95 £4 (Tot. £67) 

TITAN TA/50A WITH 70W TWIN SPEAKER UNIT 
Cynide covered. Fitted protective corner pieces. Tin.. £89.95 
Dep. £11 & 12 mthly pymts £7.67 (Tot. £10304). 

Carr. £2.50 
TITAN TA50A with 100W TWIN SPEAKER UNIT 

£94.50 For all purposes inc. Baas (luitar. Tenus: Dep. 814.60 & 
18 fortnightly pymts £515 (Tot. £10720) Carr. £2.50 

FANE HIGH POWER L'SPEAKERS 
Power ratings R.M.B. Cont. 2 PRS GUARANTEE 

"Gauss 14000 Imp 8.15 ohms. CARR FREE. 
POP 33T 12' 33w £13.95 Dual cone. Full range. 

"'POP 50/212-SOw £15.99 Dep for Pair £5.95 and 
8 monthly pymts £3.81 (Total £36.43) 

o 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 443.99) 

TITAN GROUP/DISCO SPEAKERS 
GUARANTEED List ROC Price 

T12/35 12" 35w £1500 moos 
FOR 5 T12/00A 12" 60w £2100 11406 

T12/100 12" 100w £3600 698.96 
YEARS T15/60 15" 60w £2800 £1799 

T15/70 15" 70w £30.00 £1995 
T15/100 15" 100w £4000 £2895 impedance 
T18/100 18" 100w £4900 929.95 8-15 ohms 

TEEMS MONTHLY PAYMENTS 
MODEL DEPOSIT TOTAL 
Model TI2/35 (Pair) 6490 e 8 at £2.02 £27.86 
Model T12/00A (Pair) £690 & 8 at £3 37 £3386 
Model T12/100 (Each) £599 & 8 at £3.00 £2999 
Model T15/60 (Each) £499 & 8 at 9225 £2299 
Model T15/70 (Each) 6486 & 8 at £2.37 £2391 
Model T15/100 (Each) 6700 & 8 at 8337 £3396 
Model T18/100 (Each) £9.95 & 8 at 8337 23891 

CABINETS FOR ABOVE SPKRS 10.95 Heavy duty. Beautifully finished FROM 
hr black Vynide with Vynair fronts fitted protective 
corner pieces. Various sizes and cut-outs. 

FANE 
CRESCENDO 

SPEAKERS 

FULL RANGE 

AVAILABLE 

AT ALL 

BRANCHES 

WIDGET CLAMPED TYPE 200-250v 50 Ha AUTO (STEP UP/STEP DOWN) 250v. 60mA 6 3v. 2a. 81.76 
250.0.280v. 60mA 6.3v. 2a. 81.85 
STD. UPRIGHT MOUNTING OR DROP-THRO 
250-0.250v. 100mA 6.3v. 4a. 0.5-03v. 30. £488 
300-0-300v. 180mA 6.3v. 4a. C.T. 63v. 

1a. for Musard 510 Amplifier £920 
350-0.850v. 100mÁ 03v. 4a. 0-5-6.3v. 3a. £485 
350.0.850v. 150mA 6.3v. 4a. 0-6-6-3v. 30. 85'80 
425.0-426e. 200mA 63v, 4a. C.T. 5v. 3a. 8988 

200mA 03v. 4a. 6.3v. 4a. 6 v. 3a. 810 00 
45Ó.0.450v. 250mA 05v. 4a. C.T. Sr. 3a. 61045 
250.0.250v. 70mA 8.3v. 2a. 0-15.03v. 2a. 82.60 
250.0.250v. 100mA 63v. 36a. 62.80 
250.0-250v. 100mA 8.3v. 2e. 6.3v. la. VISO 
350.0.350v. 80mA 6.3v. 2e. 0.0.09v. 2a. 2313 
300.0.500v. 100mA 6.3e. 4a. 0-5-6.8v. Sa. 6488 
FILAMENT OR TRANSISTOR POWER PACK 
12v. la. 8110, 63v. 15e 81.08, 13.3v. 2a. 8110. 
63v. Sa 81.70, 63v. 6..22.60, 12v. 3a. or 24v. 1.5a. 
12.60 0.0.18e. lia. £866. 0-12.25-42v. 2.. 8819 
CHARGER TRANSFORMERS 0.9-15v. 1(a. £2.03; 
21a. 5288; 3a. £832: 5a. £2.84. So. 2349: 
8a. £3 48. 

RSC TRANSFORMERS, L.F. CHOKES"UT 
GUARand N.TEED.lmhere ¡rn: 

TRANSFORMERS 0-110/1.10% 260- 
130.250v. 80w. 1890; 150w. 26.20: 
250w £537: 50ow £9.84. 

OUTPUT TRANSFORMERS 
Pentode 5000 or 7000 to 3 n £1.12: 
Push Pull 8w EL84 tu 3 or 15 fl 
£1.88; 12w 6V1( i" 3 or 15 G £2.61; 
1.2w OVO to 3, 8 or 15fí 12-72; 
EL84 to 3 or 1511 12w £881; Ultra 
Linear for Mallard 510 etc. £4.85; 
18w. sert. wound 61,6, KT66 etc. 
to 3 to 10 Q £3.71: tow. (wet. 
wound EL34, 61.0, KT66 etc. to 3 
or 15(16$-37. 

L.F. CHOKES 150u(A, 7.10H. 
25011 8128; 100mA. 1011 200íl 
£1.10: 80mA, 1014. 400íì 419. 

TITAN H.F. UNITS 

incorporating a pair of Highly Sensi- 
tive Borna. Frequency range 3.5 kHz to 
15kflz. Rating 70/100 watts. For 8 or 
15Lì. Or Dep. £6 .95 & 8 monthly 
payments 

3 (Total 2 £ L7.95 
50 WATT 

H.F. HORNS 
Imp. 8 n Range 
2'S Hs to 15 EH. 
Exceptionally 
sensitive. 
Complete with 

Fane HPBO 
L'roseover 

£9.95 

HI-POWER TWEETER 
Response 3KHz-20KHz with 2 
mid. Non elect. filter available 555. 
Rating 50 Watt £6.95 Imp eR 

'SOUND TO LITE' 
SYSTEM PULSAR 
Special price £ 106.95 Dep. £14,'9.) ,md 
complete kit 19 fortnightly yts.98 
Super SL Unit. 1000 watt (Totalpa 8121£5.89). 
per channel. Manual override buttons, 
«potbaoks with 6 bulbe (3 sep. colours) 5 yd. 
and 10 yd. leads. fitted plugs. Units sold sep. 

FAL SOUND -TO -LITE UNIT £21.60 
3 -WAY SPOT BANK Exc. Bulbs £16.20 
COMPLETE SYSTEM 

Incl. 2 spotbnnks and bulbs 
£55 

INTEREST REFUNDED 
ON CREDIT PURCHASES 
SETTLED IN 3 MONTHS 

JINGLE MACHINES from £37.95 
ECHO CHAMBERS from £49.95 
COLUMN SPEAKERS from £29.95 
GROUP/DISCO SPKRS in CABS 

from £ 1 1.95 

New Branches at YORK 
CARLISLE, DEWSBURY 
LIVERPOOL, PRESTON 

® Barclaycard 
and Access 
accepted 

All items subject to availability. 
Prices correct at 13.9.76 E. & O.E. 

EDINBURGH 101 Lothian Rd. (Ct. Wed.).Tei. 220 0301 
GLASGOW 326 Argyle St. (CI'd Tues.). Tel. EN 4188 

OPEN ALL DAY SATURDAYS (5 Day Week) HULL 7 Whltefrisrgate (Closed Thurs.). Tel. 20505 
B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 LEICESTER 32 High Street (Closed Thurs.).Tel. 80420 
B OLTON 23 Deansgate. (Closed Wed.). Tel. 33512 LEEDS 5-7 County (Mecca) Arcade, Brlggete 
BIRMINGHAM 30/31 Greet Western Arcade. (Closed Wed.). Tel. 458252 

Tel. 021-235 1279 (Closed Wed.). LIVERPOOL 35 Dawson's Way, St. John's Shop - 
CARLISLE 8 English Street. (Closed Thurs.). Tel. 38744 ping Centre Tel: 708 9380 (Ct. Wed.). 
COVENTRY 17 Shelton Sq., The Precinct.Tsl. 25983 LONDON 238 Edgware Road, W.2. (Closed Thun). DERBY 07 St. Peter's Street. (Cloud Wed.). Tel. 41381 
DARLINGTON 19 Northgate (Cl. Wed.). Tel. 68043 
DEWSBURY 9/11 Kingswey (Closed Tues.). Tel. 468058 
DONCASTER 3 Queenegete. Waterdel. Centre. 

(Closed Thur.). Tel. 83089 

MAIL ORDERS a EXPORT ENQUIRIES TO: - 
AUDIO HOUSE. HENOONNER LANE, LEEDS. 18. 
Tel: 0532 877631. 
MAIL ORDERS MUST NOT BE SENT TO SHOPS 
TERMS O.W.O. er 0.0.D. Ne O.O.D. under Il. 
POSTAGE 40p rra ORDER OR AE QUOTED. 
PLEASE SEND STAMP FOR FREE CATALOGUE. 

NEWCASTLE UPON TYNE 24 Newgate Shopping 
Centre, 59 Grainger St. (Closed Wed.). Tel. 21459 

N OTTINGHAM 19/19A Market Street 
PRESTON (Closed Thur.). Tel. Á08g 

41 Fri groats Walk. St. George. Shoppg Prot. Tel. 81079 
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 
STOCKPORT (Closed Thurs.). Tel. 20710 Tel7 

MANCHESTER 60A Oldham Street (Clued Wed.)._ SUNDER 
723 1629 4 Uttle 

LAND 5 Market 
nderbank 

Sq. CI 
Thur..). 

Wed.). Tel. 70573 
Tel. 230 

MIDDLESBROUGH 103 Llnthorpe Rd. Tel. 210585 
8 

YORK Closed 
(Closed Wed.) 5 CHURCH ST. ( vim., Tel. 34355 
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6A%4 -76 6,1U8A .0,12BE6 .65 30PL1 I.0DAF86 80 80 

HOW HEAR THIS! 
50nTAPE HEADS FROM ONLY 

Fit a brand new head and transform 
the quality of your tape player. Large production runs of 
Standard cassette and cartridge heads for European and 

U.S. manufacturers enable us to offer single items at 
bulkorder d'scount prices. 

r_ r r 
I50p Mono Cassette 

-E_1._ 
oty 

- - MIN saw - 
SAVE MONEY & IMPROVE 

I 60p Stereo 8 Cartridge oh, 
PERFORMANCE! Fantastic 
value - they ht most tape players 

I (1.25 Stereo Cassette Oly Data sheets on full range .I I I 
II enclose cheque/P. O. as full paymenl for Qy. marked above a 15p P & P per order I 
NAME 

IADDRESS I 
Money back if not satisfied 

1 MONOLITH ELECTRONICS LTD., 5/7 Church St., Crewkerne, Som. 

J L 
CJL LTD. P.O. BOX 34.CANTERBURV.CT1 IVT 

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

AUDIO MODULES 
AMPLIFIERS 

5W RMS 
IOW RMS 
25W RMS 
35W RMS 

125W RMS 

PRE -AMPLIFIERS 
Microphone pre-amplif,ers £2.75 
Stereo pre -amp for 5W, IOW £7.50 
Stereo pre -amp for 25W. P.B. 

selector L1535 
STEREO FM TUNER Decoder, 

P.B. selector £22-70 
POWER SUPPLIES for 5W, 

IOW CI -50 
TRANSFORMERS for 5W, IOW 

£2.95 
POWER SUPPLIES for 2.5W £3'55 
TRANSFORMERS for 25W £3.35 

L3-15 
£3-50 
£4-60 

£14.75 
£17,4 

SOLDERING IRONS (ANTEX) 
15W 'C' Miniature Irons C3.30 
15W 'CCN' Low leakage Irons £3.50 
16W 'G' Miniature Irons £3.50 
25W 'X25' Low leakage Irons £3 25 
'SKI' Soldering Kits £5.20 
'MLX' I2V Kits £4.10 
Elements. 'C CI -50 'CCN' LI -85 

'G' LI -85 'X25' CI -60 
Bits. 3/32^, 1/8". 3/16^ -each £0.50 
(N.B. State Type of Iron) 
'ST3' Stands -for all models CI .50 

SOLDER in handy dispenser £0.45 
WIRE STRIPPER & CUTTER 

CO -85 
WELLER Dual Heat Gun £7.75 

(Spotlight, Pistol Trigger) 
WELLER Dual Heat Gun Kit 

£10-55 

THE O 

0- tf1.Nr 

NIP EN DOOR TO QUALITY 

EEETRO AEUE 
er "i:. 

-gem ` 

t?: ELECTROE LTDe 

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. 

+ FREE POSTAGE 

40p 
POST PAID 

inc. 40p Refund 
Voucher 

on all C.W.O. mail orders in U.K. over 
12.00 list value (excluding V.A.T.) If under. 
add ISp handling charge. 

All comn,anieutiooe to Dept. PW/10 
28 ST. JODES ROAD, ENGLEFIELD SEMI, SCRAM, SURREY 
TW80 ORB. Tel Rebarn 8803. Telex 244476 Shop 9-5.30, 5-1 pm Sala 
NORTHERN BRANCH: 880 Barnette Lane, Bornage, Manchester 
1119 1130. Tel: (3811 432 4946. Shop 9-5.30pm, 1 pm Bats. 
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IN-PAK Order yours HOW! 

OUR1977 ILLUSTRATED CATALOGUE 
The most comprehensive range of products and technical information ever, including OVER 800 
ADDITIONS to our list of Semiconductors and Electronic Components. Fully illustrated and 
designed to be updated as we increase our range. This is A MUST FOR ALL: Order NOW - 
every copy carries a Special Discount Order Form. 

6P300 
115 WATT SILICON TO3 ME 
Vcbo 100V. Viceo NV, IC 15A,. 
replacement for 233035, !Wit 

1.24 25-N 'N. N:.: 
GP Switchim2 

TO .11 SIM. TO 25150.5 0S447128/0 All umbra 441 04. N4 000 end AVAILABLE IN PAP .Imll.r to 
20 fur Nt. mar MI. fro for i1 -M. 1.040 for 114. 
Whun ordering Plume NMI or P 

WORLD SCOOP!. 

APPROX. 9N 
Aeaorted tail -out Integrated clrcu 
Logic, 74 series, Unmoor, Audi 
Many coded devices but some u 
to Identify. 

OUR SPECIAL M 

P&P 
Postage and Packing add 25p u 
otherwise shown. Add extra 
airmail. Minimum ordar Lt. 

3015F Minitron 7 Segment Indlc.tor LI 
L.E.D. DISPLAYS 
DL787 Common anode 0.3' Npp DL747 
common anode 0.8' LI 78. DL727 Doubl 
711501x9, common anode 0.5' 32 1111 

LED's 
Available In 0 I25' and 0.8' di. lens.. 
RED lip. GREEN 17p. YELLOW 17p. 

DIODE E DIVALENT 
DE 74 141ao 
equlval^-' 

.J ÉL.ECTR ÑeC T 3 
COMpaN 

... 

.:'27- .%' GMCstole. 

BI -PAN STILL LOWEST IN PRICE. FULL SP ION GUARANTEED. ALL 
FAMOUS MANUFACTURES 

Type 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7416 
7417 
7420 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 

1 25 100+ Type 1 25 100+ 
0.N 9N 541 7448 4 N 8 71 57/ 
1 I8 1 41 B N 7450 1112 8-11 11.10 
1 11 0.14 9 N 7451 912 911 8.14 
8 11 1i/ 1.41 7453 9.12 911 316 
1.13 9.12 8.11 7454 912 1.11 316 
813 912 8.11 7460 9.12 B11 1115 
925 6.24 923 7470 8.23 24 823 
925 424 9.23 7472 5 22 8.21 9.29 
8.15 8.14 9.13 7473 8.29 8 24 8 22 
9.15 1 14 8.13 7474 6.27 25 1.23 
S N 8 N 9 7475 8 N 9411 41 

23 922 121 7476 525 524 8-23 
926 525 924 7480 1 N 9.48 944 
524 526 525 7481 EtJ2t1.N N 

28 1 27 1.28 7482 1-83 9.81 0.78 
8.28 8.27 028 7483 8-N 9N 5 84 
5.12 8 11 1 19 7484 4-N 9N 1.N 
1-2. 5 27 1 L 7485 LI 25 E1 15 
534 8.28 1 L 7486 / 32 1.39 rL 
1.31 L 4 L 7489 L2N L2.98 L2.74 
131 126 526 7490 0.37 8.35 8-33 
/-38 128 926 7491 N 8.54 9-N 
842 8 L 024 7492 543 9-42 1 41 
8 12 8 1t 1.11 740.7 943 5 42 541 
5.41 4.26 9 L 7494 8.43 1.42 1.41 5 26 5 37 5 35 7495 8.79 1 18 1 N 
1 34 1 28 924 7496 9.111 8-N 9184 
9 26 1 L 526 74100 El N 4.911 SN 
4.12 411 S IS 74104 945 8-31 5 36 

Type 1 25 108+ 
74122 1 51 1 41 541 
74123 8.5/ 8-N 584 
74141 5411 0 51 rN 
74145 1.94 r41 0.82 
74150 [1 34 61-25 L1.28 
74151 71 5 74 1.72 
74153 4 N 53 9.91 
74154 E1 51[145E1-49 
741155 9-N 78 .78 
74156 8-N 78 1-71 
74157 1-95 53 1i11 
74180 LIN N 1-N 
74161 61.116 3N B.N 
74162 El -N 8 N 9N 
74163 E1 N 8-N 8-N 
74164 E1.25E1 nit 13 
74165 E1.25 £1 246115 
74166 L1-NE1J4L1 35 
74174 El -N 9N 8-N 
74175 5113 993 B 91 
74178 L1.11E1.11Et N 
74177 [1 18E1-11 El.« 
74190 E1i8[1-11E1-N 
74181 E2-N[1-N61.N 
74182 8-N 988 9N 
74184 LI -47 El .82 L158 
74190 [1 511111.4161.411 
7413 L1.51E1-45E1.411 
74192 E1.15[1 -14E1 -N 

?ANSISTORSilh 
ND NEW FULLY GUARANTEED 
:e 

n 
7 

1 

Type Price 
15E117 9N 
BF118 571 
3E119 31 71 
15E152 1 N 
1E153 1 
3E154 1 
13E155 1 71 
5E151 1 49 
11E157 91.31 
6F/S8 1 N 
15E159 8_d 
13E173 r18 
15E176 1 34 
8E179 1 31 

6E180 r31 
6E181 1 11 
8E194 1 1 
3E195 8 11 
3E196 8 92 
1E197 1 IS 
IF1N 8 12 
FIN 412 
F257 6 L 
1258 9 38 

251) a N 
'262 1' 98 
20.7 1N 
270 138 
171 531 
72 Y 81 
73 831 
1 1 38 

1 25 
1 IS 
1 

WORLD SCOOP!! 
JUMBO SEMICONDUCTOR PAX 
Tr.nslatore-Germ. and Silicon. 
Rectifl.rs-Diodes. Trlacs-Th ristora-I.C.'s and 
Zen.,.. ALL NEW AND CODED. 
Approx. 100 pieces only 4-$5p. 

ZENER DIODES 
FULL RANGE IN STOCK, 2-33 Volts 

400mal 1p 15W 17p 10W 38p 

Type Price Type Price 
B FY53 Y 13 OC75 411 
BSY19 5/1 0076 411 
B SX20 r11 0077 5L 
SSY25 ru 0011 4-14 
BSV26 511 OC81 D 4-18 
B SY27 11 0C12 4.11 
BSr28 11 OC62D 9 IS 
BSY26 4i1 0013 1 28 
6SY38 9 11 0C138 4.2/1 
B SY39 91.18 0C140 4.23 

0 5 L BSY4 OCt/º 521 
315741 529 OC170 5L 
B SYN Y 13 OCt71 N 
B SY96A 513 0C200 1-21 
B U105 3 N 0C201 Y 28 
MJE521 4 N 0C202 91.21 
MJE29554 N 0C203 8.28 
MJE30554.17 OC204 1.2º 
MJE34404 H OC206 09 38 
MPE102 Y 28 OCP71 0041 
MPF104 1 28 ORP12/ 
MPF106 N 28 NSL4931 09.N 
OC18 1 L ORP60 0941 
OC20 4 N ORP61 1J1 
0C22 Y 17 TIP2º 5N 
0C23 1-N TIP30 1.41 
OC24 Y 17 TIP31A 5S52 
OC25 538 TIP32A ºN 
0C26 21 TIP4IA 951111 
0C21 4 TIP42A 72 
0C29 91 NI TIS43 4.211 
0C35 4.4.1 Ì UTN 4.211 
0C36 581 1rX107 517 
0C41 Y L ZTX108 557 
OC42 Y-21 ZTX109 517 
0C44 11 ZTX300 57 
OC45 513 ZTX500 1 N 
OCIO 4 11 2N696 9111 
OC71 q 15 23697 q-11 
0072 115 2N648 Y 28 
0074 h 15 2N699 4.34 

VAT 
CHAT 

IN.c9vIV IVI J 
TO.3 Plastic Encapsulation 

µA.7805/L121 SV 
(equiv. to MVR5V) E1-25 

4A.7812/L130 12V 
(equiv. to MVR12V) E1 -23 

P.O. BOX 6, WARE HERTS 
SHOP 18, BALDOCK ST, WARE, HERTS. 

AT OPEN 9 to 5.30 Mon/Sat. Tel: 61593 
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!rPriti i#43p 
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 Sparkrite circuit it completely 
eliminates problems of the contact breaker. There is no misfire due to 
contact breaker bounce which is eliminated electronically by a pulse 
suppression circuit which prevents the unit firing if the points bounce 
open at high R.P.M. Contact breaker burn is eliminated by reducing the 
current to about 1/50th of the norm. It will perform equally well with 
new, old, or even badly pitted points and is not dependent upon the 
dwell time of the contact breakers for recharging the system. Sparkrite 
incorporates a short circuit protected inverter which eliminates the 
problems of SCR lock on and, therefore, eliminates the possibility of 
blowing the transistors or the SCR. (Most capacitive discharge ignitions 
are not completely foolproof in this respect). All kits fit vehicles with 
coil/distributor ignition up to 8 cylinders. 

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

OPTIONAL EXTRAS 
Electronic/conventional ignition switch. 
Gives instant changeover from -Spark rite 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(0922)33008. 

PRICES INCLUDE VAT, POST AND PACKING. 

Improve performance &economy NOW 

'Qukkinsft/llgyation 
sry vine mall kvittke 

at. ai 
Electronics Design Associates, Dept., ewrequired 

oil 
I I 

82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 
Name 

Address 

Mk. 2 DI V Asa. Kit @ Ell. 

Mk. 2 Ready Built Negative Earth @ E14.97 

Mk. 2 Ready Built Positive Earth 4: E14.97 

Ignit,on Changeover switches Si E4.30 

BIM 
R.P.M. Limit systems in above units 4 E2.42 

I enclose cheque/PO's 
f oric 

Cheque No. 

Send SAE if brochure 
only required. 

1 

1 

1 

Vero 

The easiest, fastest way of 
constructing your electronic 
circuits. 0.1" x 0.1" or 0.15" x 

0.15" Matrix, 15 sizes. 

VEROIULfH1 
New catalogue available (p ice 10p + S.A.E. at least 7" x 9") 
Vero Electronics Limited, Retail Dept., 
Industrial Estate, Chandler's Ford, Hants. S05 3ZR 
Telephone: Chandler's Ford 2956 (STD 04215) 

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

Telephone: 20767 

20 SILICON PHOTO TRANSISTORS AND PHOTO 
DARLINGTONS Untested for El. 
GERMANIUM TRANSISTORS AC 141K, AC 142K, AC 153K, 
AC 176K, AC 187K, AC 188K. All at 20p each. 
SILICON SOLAR CELLS -5 Volt 5mA, (ir, 35p, 5 Volt 50mA @ 
50p, 5 Volt IOOmA (ai 60p, 5 Volt 500mA (4, E220. 
ST C CRYSTAL FILTERS 10.7MHz B.W. ± 6KHz @ E4. 
STC 12 VOLT DOUBLE POLE CHANGE OVER RELAYS @ 

MULTI -TURN CERMET 20 TURN TRIMPOTS 10, 20, 50, 100, 
200, 500 ohms, 1K, 2K, 5K, IOK, 20K, 50K, I00K, 200K, 500K, I Meg, 
2 Meg. All at 30p each. 
MULTI -TURN WIRE WOUND 20 TURN TRIMPOTS 10, 20, 
50, 100, 200, 500 ohm, 1K, 2K, 5K, IOK, 20K. All at 20p each. 
20 ASSORTED TUNING VARACTOR DIODES Untested (d 45p. 
NEW BOOKS "Constructing Simple Short Wave Receivers" (ä. 

60p, "Building Simple Transistor Test Gear" (a 75p. 
50 ASSORTED TRANSISTOR ELECTROLYTICS 
PLASTIC POWER TRANSISTORS MP 8112 NPN @ I5p, MP 8512 
PNP ra ISp. 
HIGH CAPACITY TUNING VARACTOR DIODES 180 to 
300pí, Untested 3 for 30p. 
VHF DUAL GATE MOS FET Like 40673 @ 33p, 4 for El 10. 
OP -AMPS 8 Lead Round with circuit for Audio Pre -Amp. Untested 
5 for 57p. 
COMPRESSION TRIMMERS IOpf, 30pf, 50pf, ISOpf, 750pf, I000pf. 
All 6p each. 
MULLARD SEMI AIR -SPACED TRIMMERS 5 to 60pf at 8p each. 
F.M. I.C's Like TAA 570 Untested with data (a.; 5 for 57p. 
TEXAS PNP DARLINGTON POWER TRANSISTORS TIP 
117. (a, 35p. 
SPECIAL OFFER OF RESISTORS 5% CARBON FILM }, }, f 
watt assorted. 20 different odd values in Lots of 200 @ 80p. 
JACKSON IOpf TUNING CAPACITOR C802 75p. 
60 ASSORTED WIRE WOUND RESISTORS I to 10 Watt for 
S7p. 
200 TUBULAR CERAMICS Assorted @ 57p. 
TEXAS 800 PIV 2 Amp PLASTIC TO3 NPN TRANSISTORS 
SOp each. 3 for LI.10. 
Please add 20p post and packing on U.K. orders under L2. 
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barcia 
CBM 

SR7818D 8 -digit 
or 5-dlglt+2 Exp. 

Full trig and log 
functions Sq. root 

Reciprocals 
Yx, Xs, w 
Register exchange 

Memory plue 
Store recall 
Sign change 
Algebraic logic. 

£11.70' 
4148R -10 -digits, 2 exponents, Full log 
and trig functions. X', Reciprocal, 1T, 
X root of Y. Polar rectangular co- 
ordinates. 2 -store memory. Recharge- 
able. Mean and Standard deviation. 
(R) £28.50 
SR41110R. 10 -digit, 2 Exp. 90 function 
pre-programmed, metric conversions. 
Extra functions to the 4148R:-Perma 
and combinations. Gamma. Poisson and 
Binomial distributions, factorial, com- 
plea numbers, hyperbolic functions, 
linear regression and integration of Y- 
f(o) (R) £39'95 
SR1800-Slmllar to the 4148R. Green 
display. Battery operated. £19.401 

SINCLAIR 
CAMBRIDGE 
SCIENTIFIC 

5 -digit 2 Exp 
C 6 CE key sin 
con tan aresin 

arccos and tan 
reciprocal E to 

the X natural log 
antllog memory 

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

radian switch. 
ONLY 
OXFORD 30a - 
Larger version of above. 

DECIMO 
SCIENTIFIC 
Large green display, 
8 -digits, 2 exponents. 
4 trig log functions 
to -fe. 
Radian degrees. 
Exchange, 
Memory, IT. 
Reciprocal. Xs etc. 
Single Function 
keyboard. 20 hr 
battery life. £23.50 
SUPER-VATMAN-Slmllar to above 
but with full -function memory, X' 
Reciseical. 7r. V . £11 .530 

£10.54 

£12.491 

ROCKWELL 
44RD. 9 -digit 
or 5 -digit & 2 Exp. 
Green display. 
Store. Similar to 
the 03R less 
factorial 
£17.55 
50RO. 12 -digit or 
8-digit+2 Exp. 
Additional to 44RD: 
Polar rec., co- 
ordinates, log, rad 
or grad. 
£22.201 
03R -8 -digit, 2 exponent. 10-". Mem- ory. 2 -level parenthlsis. All trig and log functions. Degree radian. Factorial. Reciprocal. IT. -V etc. Rechargeable. 
(R) £23.95 
including recharger. 
81R -Green display. 8-diglts. All trig 
end log functions. (R) £20.42 

TECHNOLOGICAL ...lb., PRECISION PRODUCTS 
ELECTRONICS 

The Z1CQN range of Quality 
Electronic Watches 

L.C.D. L.E.D. 
KLCS 
L.C.D. Constant display 
Shows Hrs, Mine 6 
pulsating seca. Chrome 
finish with Stainless 
Steel back and FREE 
Adjustable S/Steel 
bracelet. £22.68 

KLCS 
5 -Functions. Shows Hre, Mina. 
pulsating secs. Press button 
once for Mth 6 Date. Twice 
for Secs readout. Auto -set 
back to time! Plus 'Hite 
Lite' for viewing in dark. 
Stylish Chrome finish. 
S/steal back. FREE matching 
S/steel bracelet. £32.68 

KLCli 
SWISS MADE -Solid 
S/steel throughout. 
Constant dise., shows 
Hrs, kilns, pulsating 
Secs. Single Command 
Button -Press once for 
Mth 6 Date, twice fer 
Mina 6 Secs. Auto- /Beet 
back to time. 'Nilo -Lite'. 
FREE matching S/steel 
bracelet. £36.68 

Or in Heavy Gold Plate 
on Solid 5/steel wit, 
Gold Plated bracelet. £41.61 

KEDS 
5 -Functions. Shows Hre, Mln 
Secs, Mth & Date. 4-Yr 
calendar. Beautifully 
finished with S/steel back 
6 FREIE Leatherette 
Strap. £18.47 
KEDB 
A fantastic 8 -Functions - 
window display shows 
Hrs. Mins, Secs, Mth 6 
Date. Day of week in 
letters. Single button. 
Auto -hold 6 Fade-out. 
4 Yr calendar. Case In 
Heavy Rhodium on Brass 
+ S/steel back. FREE 
matching S/steel 
adjustable bracelet. 
£27.33 
KEOS PLUS 
Month & Day of the Week 
in Letters' Shows Hrs, 
kilns, 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 
bracelet. 
£34.62 ONLY 

All come In FREE Presentation Box. All Zycon watches carry our 'NO QUIBBLE' 1 Year Guarantee! 

NOV US 
4525--8-dl git, 2 Exp. 
100 step programmable. 
R.P.N. Full log, 6 
trig functions. X Y 
Exchange, exponent 
key, change sign. 
memory 4 roll stack 
ship, delete, access le 
additional programmes 
within the 100 step. 
(R) £39.55 
4520-Non-programnabl e 
version of the 4525 Incl. 
mem + x', deg. 6 [ad. 
(R) £21.20 
4510-8-dlglta. 3 level stack. All trig and 
log functions. . IT. Reciprocal. 
Memory etc. £13.501 

NEW 4840. 10-diglt, 2 Exponent. 54 
functions. 4 -level Roll Stack. 3 fully 
addressable memories. Logs, Trigs. 
Stat 6 Metric Conver- 
sions etc. (R) £47.10 
400Algebra 

IC 
but (R) £47.10 

4515 -100 -step programmable version. 
(R) £33.10 

5010 -Metric £17.801 
8020 -Financier. £16.6551 
5025 -Rechargeable. Financier 100 -step 
programmable. (R) £39.50 
5035 --Statistician. £16.501 
5035 -100 -step programmable Statisti- 
cian. Rechargeable. (R) £39.50 

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

(R) £29'95 
including 
recharger 
SR81A-As above but with 3 Indepen 
dent memories. Linear regression. 
Mean. Variance. Standard deviation 
Permutation. Random number genera- 
tion + 20 basic conversions and their 
inverse. Rechargeable. (R) £43.90 

Including recharger 

SRSII-100 step 
programmable. 
10 -digit, 2 Exp. 
10 independent 
memories, all log 
trig and statistical 
functions. Can be 
programmed for 
mathematics, 
electronic 
engineering, 
statistical, 
financial and 
navigation. 

£64.90 (R) 
13R52-224 programme steps. 20 Inde- 
pendent memorlea. 9 level parenthesis. 
Card programmable. Supplied 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 425. 

£20833 (R) 

THE ROCKWELL 
STAINLESS STEEL 24K 24K -Stainless - 
steel Sllmline. 
Green display. 
Beautiful 
leatherette wallet 
to hold pen. 
note -pad and 
credit cards 
(ail included). 
Full memory. 

Click -buttons. 
Rechargeable. 
Including recharger (R) £1950 

CASIO 
FX-20-Full trig and log 
functions. 8 -digit 
mantissa or 8 -digit 
mantissa and 2 -digli 
exponents. 10" to 
10-ss. Bright green 
display. Full sin, 
cos, tan, inverse 
sin, Inverse cos, 
Inverse tan. Log X 
and Ina, ex, xy, V-, Reciprocal 
Degree Radian 
conversion. 
Memory and 
exponent key. 
ONLY 
£15.65' 
FX-15-As above but larger and in- 
cluding a larger display. xs key. IT key. 
Reciprocal key. ONLY £19.251 
FX-1111-De Luxe model with similar 
functions to the FX-15 but 8 -digits + 2 
exponent /0-1e to 10-sn. 

OUR PRICE £23.501 

ALL ITEMS CARRY A 
FULL YEARS GUARANTEE 

-Free B.S.I. approved adaptor. 
(R) -Free recharger. 

ADD 8% VAT TO ALL PRICES 

DECIMO DIGITAL CLOCK/RADI 
£32.95 OUR PRICE LARGE DIGITAL READOUT Incl. VAT plus,1 P&P 

This Is the most unique clock/radio In the 
country today having a soft l;^ 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 went up to 10 minutes more -lust prase 
the 'Drowse' button. Automatic 80 minute 

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

ORDER FORM E 

' PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to 
THURS BETWEEN 2 & 5 p.m. 01.458 4733. SUNDAYS 18 a.m.to 1 p.m. To: BARCLAY ELECTRONICS Dept.10PW 
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. & p 

NAME 

ADDRESS 

Iaamw 

barba 
s1, 
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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 wil4 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. 

< 1 
S T 

1 
T 

Z 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. 

{ e -.a t ; j 
,. 

85-700.-1 la 
e 465 534. 

OUTPUT 
AMP 

igEDflRf 

.{a00 Std 

114 ..: 

IRS. 
1 2 3 4 5 6 

ro aav +: sa{. Car 

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 as a 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. 

ro 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 

WI II6...11 
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FANE 'SPECIALIST RANGE' LOUDSPEAKERS 

Illust. 
12" 

DISCO 80' 

`POP' RANGE 
FAST SELLING and 
RELIABLE UNITS 
POP 33T 12" 33w £13.95 
POP 50/212"50w E15.99 
POP 55/2 12" 60w [2295 
POP 60 IS" 60w E25.95 
POP 70 15" 70w E28.95 
POP 100 18" 100w E44.95 

Available in impedances 
of either 812 or 1552 

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. 15" 'BASS 85' 85 watts R.M.S. 
Linen Cone Surround. Fitted extra Rec. Retail Price 
large Tweeter Cone. Frequency £25.95 Range 50-15,000 Hz. 

12" `GUITAR 80L' 80 watts R.M.S. 
Plastiflex Cone Surround. Allumin- 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 £24.95 Range 45-9,000 Hz. Rec. Retail Price 
FOR USE IN MULTIPLES FOR BASS GUITAR 

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

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

`CRESCENDO' MODELS 
Nine models for specific 
purposes 

12" UNITS £56.95 from 
15" UNITS £72.95 
18" UNITS £89.95 from 

Linen Cone Surround. Frequency Rec. Retail Price 
Range 40-7,000 Hz. Can be used 
singly but ideally TWO UNITS IN £57.75 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 JI04 
Range: 2KHz-15KHz 
Power: 70 watts with HPX2 
Power: 50 watts with HPXI 
Impedance: 8 ohms 
Size: 10.563"x 3.5" x 
7717" Deep Ultra 
high sensitivity Level £ 16.95 response Rec. Ret Price 

Rec 
Ret 
Price 

£7.95 

MODEL 920 
Mk II 
Range: 
1000Hz- 
18000Hz 
Power: 100 watts with HPXI 
Impedance: 8 ohms 
Size: 35.6cm x 22.5cm 
Depth38iIcm £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-SKHz, £2,75 HPX2 'Cross -over' frequency SKHz. 

MODEL 910 Mk II 
Range: 2KHz-I5KHz 
Power: 50 watts with 
HPX I 

Imp: 8-16 ohms 
Size: 16.8cm x 9-Icm 

Depth 16.5cm 
Rec. Retail £17.75 Price 

Please send S.A.E. for leaflet Distributors(Wholesale& Retail Trade): LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS 
on any of the above range Manufacturers enquiries to: FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS. 
Prices correct at 16-9-76 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for o`er 35 3 -ears for Short -Wave Equip- 
ment of quality. "H.A.C." were the Original 
supplier° of Short -Wave Receiver Kite for the 
amateur constructor. Special offer Atts valves - 
70p each. 

1978 "DE" RECEIVER 
Complete kit -Price 88.80 (incl. p. S p. S V.A.T.). 
Customer writes: "I think the performance is 
astonishing for ouch an Inexpensive and foolproof 
kit. I would wholeheartedly recommend title kit 
to anyone, however inexperienced, or an antidote 
to TV -Ills, and as an entry into a fascinating 
hobby". 
This kit is ready to aeeemble and contains all 
genuine short-wave components. drilled charade, 
valve, acceeeoriee and full Instructions. Full range 
of other B.W. kits, including the !anion. model 
"K plus" (illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kits and component. °. 
Bend stamped envelope for details. 

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

SUSSEX RHI9 3SN 

`GREENWAY 
Capacitors El2 Values I.T.W. Polyesters 
10% 100V Radial* 001; 0012; -0015; 
0018; 0022mfd 3p each. 0027; 0033; 
0039; 0047mfd 3p. 0056; 0068; -0082; 
Olmfd 3.5p each. 012; 015mfd 4p. 018; 
022mfd 3.5p. 027; -033; 039mfd 4p. 
-047; 056; 068mfd 4Sp. 082mfd Sp. 

I mid 5.5p. 12; 15mfd 6p 18mfd 6.5p. 
-22mfd 7p. 27; 33mfd 9p. 39mfd. 10.5p. 
47mfd I2p. Dipped Tantalum 1; I5; 
22; 33; 47; -68; I; I.S; 2.2; 3.3 35V 
10p each. 4.7; 6.8 IOmfd 25V Ilp. 4.7 
IOmfd 10V 10p. 15 22mfd 16V ISp. 33 10V 
I5p. 47 6V; 68 3V ISp. Electrolytic 
Capacitors* Axial 1000 40V 25p. 470 16V 
ISp. 220 25V 12p. 4-7 63V Sp. 2.2 63V Sp. 
I mfd 63V Sp. Radial 2200 40V (Tag) Sop. 
1000 16V 25p. 470 25V 19p. 220 25V 12p. 
100 25V 6p. 47 16V 5p. 33 16V Sp. 10 16V 
4p. Smfd 16V 3p. 4.7 16V 3p. 2.2 50V 4p. 
Imfd 50V 4p. }Watt Carbon Resistors* 
IR-10Meg ISp each. BARGAINS Trans- 
former Torrodial (Plessey) El .25 -1- 42p 
p&p. 500mA 20V Capacitors 16mfd LI -25 
+ 42p P&P. Edge Connectors 15 pitch 
18/13/10/7 Way with Polarising Key IOp 
each. *Slider Pots 47K Log Sterio 20p - 
single 10p. 014 Open Fuse Holders Sp. 
*Phono Panel with 4 sockets 10p. 

SEND FOR FULL LIST -Industrial Dis- 
tributors. Terms C.W.O. V.A.T. (*) add 
124%, others 8%. P&p on orders under 
E3 (25p). 

Greenway Electronic 
Components 

(East Grinstead), Ltd. 

62 Maypole Rd., Ashurst Wood, 
East Grinstead, Sx. RHI9-3RB. 
Tel: Forest Row 3782 (STD 034-282) 3713 

Please send 10 12 
15p stamp addressed envelope 

Camera 
Kits 

and 
Ready 
Built 

Modules 
Whether 

professional 
student, teacher 

or amateur a 
CROFTON module 

is the answer 

CROFTON don't lust sell 
k rt s, we Kat 

you a technical 
back up service toensure 

Apart from our popular C.C.T.V. Camera 
Kits we are launching a range of ready 
built, tested, and guaranteed electronic 
modules both for trade and end user. 
The ultimate range will be extensive. 
Some of the existing modules available 
are:- 

E.T.I. Master Miser 
E.T.I. Electronic Ignition 
Wide range R.F. Wobbulator 
E.T.I. Digital Voltmeter 
E.T.I. Frequency Meter 
Video Amplifier 
Video Mixer 
Sound/Video Modulator 
Guitar Amplifier 
As well as all E.T.I. P.C.B's. 
V.L.F. Transmitters 4. Receivers 
Send S.A.E. for Information. 

Secondhand cameras and monitors always 
available. 

NOTE PCBs for most published wo1ecrs ava,iable ro orae, 

CROFTON ELECTRONICS LTD 
Dept. B, 35 Grosvenor Road, Twickenham, 

Middx. Tele. 01-891 1923 
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CALCULATOR DISPLAYS 
'-' digit height, bright red LED 7 

segment displays for calculators, 
digital watches, miniature 
clocks, DV Ms, timers etc. 

Fairchild END -10, single digit 
common cathode E1.N (+vat 8p) 6 
tor £5.80 (+vat 40p) 
- HP 7414 4 c igit, common cathode 
12 pin d.i.l. pin out Np+Ival 8p) 6 
for ELM( +vat 40p) 

Bowmar 81 digit, common 
cathode with pc connector, and red 
bezel £1.85 :+vat 1Sp) 6 for E10 
(+vat 80p) 
+ Texas3 digit common cathode 12 
pin d.i.). pin wt 85p (+vat 7p) 6 for 
E4.00 (+rat 32p) 

Texas a+5 digit, common 
cathode 2x14 pin d.i.l. £1.05 pair 
(+vat 150 

30 pin termination board for all 

Tpes 
except END -10 20p I + vat 2p) 

exas calculator keyboards. 19 gold 
plated 'snap type key contacts on 
gold plated pcb. 75p (+vat 6p) 
Pit p on all the above 25p_ 

TAPE HEADS 

8X12E343) TRACK ERASE 
HEAD - £1.25 (+vat 15p) 
8X12RP63 WITH BX12E343- 
£2.85 (+rat 36p) 
STEREO CASSETTE RIRP 
HEAD (200 of m) - E2.25 
(+rat 28p) 
TWIN STAGGERED 
MARRIOTT HEADS RIRP1 - 
L1.Se(+vat 18p) 
MARRIOTT RECORD) 
REPLAY & ERASE HEAD - 
EL75 (+vat 2-p) 
MINIFLUX R9N ERASE - £2.25 
(+ vat 28p) 
GX11 E388 ERASE675 ohms 
2 mA -LL.NI+vat lip) 
GX12 E387 ERASE 675 ohms 
2mA -L0.881+vat11p) 
GX20 E362 ERASE 90 ohms 
90mA- ELM (+vat11p) 
RIRP113 TAPE HEAD 
TRACK -FAILS (+vat 8p) 

Specially designed re provide 
aircraft and boat modelmakers with 
a low-cost, alai -to -use radio 
control. Ina Manatee system awes 
you everything Iron single channel, 
up to soehisticatec 7 -channel 
Digital Proportional System! Buy 
the components tow want. Ideal for 
any radio control aapbcetron 
- Simple transmitter -£295 

For this latest edition, we 
have made hundreds of 
changes and additions. 
Containing virtually 
everything for amateurs 
and professionals, 
Henry's Radio Cata- 
logue is also a 
"must" for man- 
ufacturers. 
Again, we have 
included a comp eta 
alphabetical Index, 
as well as a sec- 
tional index, so 
that you'll have 
no trouble at 
all in finding 
what you need. 

* OVER 5,000 
ITEMS * OVER 
200 PACES * DISCOUNT VOUCHERS * QUANTITY DISCOUNTS 
ON MOST ITEMS 

BOWMAR 

TEXAS l 

3 DIGIT FNDIO 

MULLARD TUNER 
MODULES - 
LP1171 combined AM)FM IF 
strip - E4.2/ (+vat 53p) LP1179 
FM front end with AM tuning 
gang, used with LP1171 - EA.26 
(+rat 53p) +- LP1171 6 79 pair - 
EL.N (+rat £1.00) -+ LPt157 
complete AM strip - £2.15 (+vat 
26P) 16 Ferrite Aerial - 0Sp (+vet 
7p) 
P 6 p all modules 25p each 

HR -RP TAPE HEAD SINGLE 
TRACK £8.55 (+vat 6p) 
XRPS17) TRACK -E3.25 
(+vat 40p) 
XRPSI8) TRACK RED - 
£3.25 (+rat 40p) 
XRPS361 TRACK -£8.75 
(+vat 79p) 
XES111 TRACK ERASE - 
£1.25 (+rat 15p) 
BXIRPI63I TRACK - £2.25 
(+vat 28p) 

e- INCLUDING 
PROPORTIONALLY 
CONTROLLED SWITCH 
+- FEATURING COSMOS 
DIGITAL LOGIC to minor ise 
power consumption and ex end 
battery life. 

BULK PURCHASE - EXCLUSIVE 
xS 

TO HENRY'S 

OWS US TO SEU. 
FANTASTIC 

C ! -- 
UALITY ITEMS 

Compare performance and 
specification with units 
costing 3 times as much! 

DIGITAL 
24 HOUR 

SILENT RUNNING 

LARGE ILLUMINATED 
NUMERALS 

AC MAINS SI1E61x23x21 

MECHANISM ONLY 

THREE FOR 18.50 
+VAT £1.32 POST FREE 

Atsemb16, 
it In In evening' 

MECHANISM Inc. assembly 
AND CASE instruction 

THREE I 22.00 
+VAT £1.76 POST FFEE 

AS USED IN BRAU11 
DIGITAL CLOCKS 

NORMALLY 
£24 WITH CASE 

Mretrn styling 

COMPLETE UNIT 
+VAT 72p 

9 P&P 25p 

THREE FOR £25.00 
VAT £2.00 POST FREE 

TEXAN AMPLIFIER 
dPRACTICAL 

WIRELESS 

featurehure 

best 

by 

elhng TEXAs 
amps in the UV, 

(+vet 37P) a- Single-ch add-on 
f or recawer -L11.75 (+val £1 47e) - PC board for above -75p(+yet 
6p) - Case tor transmitter - £1.25 
(+vat 1óp) Bast c receiver -Le IS 
I +vat 67o) send now tar lager 
No. a (3óp) for full details. 
Post etc.. 50o each. 

IT'S 
THE 

BEST 
EVER ! 

FREE - lo edocalional establlshmenf, and 
manufacturers when ordered on official headed nolepap 

ONLY 

85P 
PLUS 

14p p&p 

£29.95 
- VAT £3.74 \- 
P&P £1 

Built £39.95 
VAT E4.93 

DESIGNED BY 

Build the Texan stereo amplifier, and be 
doubly proud! You'll own a superb home 
entertainment unit. And the pleasure of doing it yourself. 
Look at the Texan specification 
Fully integrated stereo preamp and power amp, 6 IC's, 10 
transistors. 6 rectifiers end zener diodes. Plus stabilised, 
protected circuitry, glees fibre pcb; Gardeners low -field low -line 
mains transformer; all facilities and controla. Slim design, 
chassis 141"r 6" a 2" overall. 20 watts per channel RMS. 

The natural follow ont 

* Can be 

built Stage by 
stage. Ask for 

leaflets S. 

* Everything necessary 
Supplied. Full after sales 

service and guarantees. 

TEXAN FM £20 95 + 
VAT 

TUNER KIT £2.82 

Built and tested £25.95+VAT £3.24 

1 Build the matching Texan stereo tuned 
Features advanced varicap tuning. Phase lock loop 

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

Excellent spec: 2.5 uV aerial sensitivity. 50X1 mV output (adjustable). 
Tuning range 87-102 MHz. Mains powered. 

44'HENELEC AM/FM TUNER MODULE 

MAY BE ASSEMBLED IN AN EVE- 
NING. FEATURES - Built-in AM 
Ferrite aerial * LW coverage 1S0KHa- 
2S0KHa * MW coverage S2SKHa- 
1.BMHz * FM coverage 07-/NMHz 
-o' 750 aerial for FM a 1S0meV output 

Siae LI(L; a 6}(W) a 21(H) 

Price £2115+VAT £2.74 p&p £1.00 

This new AM/FM tuner kit Easily adarted for stereo, using the 
incorporates 2 Mullard modules. Supplied as a Henelec IC stereo decoder kit, high 

pre -aligned and tested printed circuit, the performance modular design, phase lock 
constructor only has to build the PCB into the loop princlole. Low pass filters for 

chassis, connect the power, aerial and output loads. optimum performance. 
Styled to match the Texan amp, mains operated. Price 1111.79+ VAT £1.02 p&p 50p. 

We will be pleased to Quote for parts for circuits in this magazine. Send your list for 
quotation in S.A.E. Ask for FREE leaflets and lists on our kits projects. 

All mail to: Henry's Radio 303 Edgware Rd. London N!2 NRARya LONDON W2 404 6 Edgware Road Tel 01 402 8381 
L LONDON W1 231 Tottenham Ct Rd ï,"ií,,, Tel 01 636 6681 
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SCOPES. General purpose bench scopes 3" screen for 

use on 200/250v 50c/s. Vertical amp 10c/s to 100Kc or 5c/s 

to 300Kc at 3Db down, Sensitivity 10 Mill/V to 100v per 

Cm.T.B. 10c/s to 5Kc in 3 ranges. Sync int or ext with free 

running T.B. Controls. Focus, Brill, X & Y Shift, X amp, Y 

atten, Y amp, Sync Amp & polarity, T.B. coarse & fine 

freq, Y amp cal. Provision for direct Y plate I/P & Z mod. 

Contained in case 10 k 8 x 20" supplied with copy of manual 

& mains lead tested. Very well made unit made for A.M. 

ideal for Radio & Audio servicing, £25. V.H.F. Rx A.M. 
type 1392 single channel Rx crystal controlled Rx covering 

100 to 150Mc/s normally used as ground station Rx, uses 

13 valves as 2 RF & 3 IF stages, BFO, 0/P for phones, 

Tuning meter etc. Contained In 19" case reps ext 250v HT 

& 6.3v supplied with copy of manual & suggested mods to 

make Rx tunable. These Rx are in good cond having been 

fully reconditioned by A.M. £1850. SIGNAL GENERA- 

TORS. Marconi type TF144G for use on 200/250v 0/P 
85Kc to 25Mc/s in 8 bands, as fine & coarse atten with O/P 

var luv to 1 Volt, fitted meter to read RF & Modulation levels, 

int mod at 400c/s. Supplied with circ & inst book & con- 

nectors, in good cond tested £28. AIRPORT TAPE 
RECORDERS 10 channel units complete with amplifier, 

bias osc, monitor & P.U. panels. These have two 5 track 

Rec & Two 5 track replay heads for use with #" tape on 14" 

spools, tape deck & all panels contained in 19" frame rack 

for use on 230v 50c/s £88.40. We have a few tape decks only 

at £35. LOW BAND R.T. UNITS Storno for use in 70/ 

90Mc/s range F.M. 10w 0/P for use on 12v less crystals 

but complete with control box, mike etc. Note the acces- 

sories are complete but soiled condition, with circa & 

notes £12. CRYSTALS 2 pin 1OX & 1OXJ types in range 

2 to 10Mc/s 20 different for £2. TAPE DECKS & AMPS 
with BSR TD2 decks two chan units with twin amps, bias 

erase osc, mixer O/P stage etc all transistor mounted on base 

23 x 14" regs 24vDC smoothed & 240v with cires, can be used 

for stereo £1050, also similar unit with valves regs ext HT & 

LT with circ £750. CRYSTAL CALIBRATORS type 
CT432 for use on 200/250v general purpose unit with 0/Ps at 

100kc, 1 & 1OMc/s these 0/Ps are provided by 3 separate 

crystals, with harmonics up to 50th. Unit as mixer & O/P for 

phones also provision for selecting ext crystals of various 

types, neat unit in case 7 x 14 x 11" tested with manual £19. 

HELIPOTS 5K 10t new small type by Boumes £1 70. 

HEAD & MIKE SET for use with 19 set new boxed £3.40. 

SPEAKER UNIT small horn spk. 3 ohm for use with 

M/C RT size 5 x 3" with mt brk & cable new £3.50. 

CRYSTAL FILTERS 10 7Mc/s size 28 x 16 x 18mm 12Kc 

b.w. £2.20, 3OKc b.w. £1.50, both new. R1155 Rx we have 

a few of these in stock B LáN models tested in price range 

£26 to £38 depending on condition á model, enquire. 

Above prices Inc carripostage & V.A.T. Goods ex 

equip unless stated otherwise. SAE for list 16 

or enquiry. Shop open Tues to Sat. 

A. H. SUPPLIES 
122, HANDSWORTH ROAD, SHEFFIELD S94AE 

Phone 444278 (0742) 

556 

complete DIGITAL CLOCK KITS 
TEAK CASES 

prompt order 
{ despatch 

NON -ALARM 
£10-65 

+ VAT £0.85 

+ ALARM 
£12.43 

+ VAT £1. 07 

including P 6 P 

"DELTA" 
GENUINE TEAK OR PERSPEX CASE 

DELTA DATA: 4 Radiant Red } Inch high LEDO. 12hr display with AM/PM 
Indication, Beautiful Burma Teak Case or Pretty Perspex In 
White, Black, Blue, Red, Green. Power failure Is Indicated 
by flashing display. 

MODULES: Kits can be bought without case: Non Alarm £9.00 Alarm 
£1250 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 C1 
£4.32 and save on complete clock price. 
Complete Clock ready built. 2 yr guarantee. Non Alarm 
£1350 Alarm £18.50. 

ALARM Pulsed tone. Tilt operated 10 minute 'Snooze' period. 
FEATURES: Single switch setting Optional extra mercury switch (45p) 

avows Alarm reset by tilting clock. Digit brightness is 
automatically controlled to suit lighting level. 

11ALPHA" OF EIRTMAS 
4 Glowing Green 4" high digits 12 or 24 hour. Non Alarm. £11 'OO inc. Built & Tested module plus perspex case. 

NOVUS CALCULATORS: 850: £5.40 4510: £1620 
850: £6.75 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 (0482) 814477 

poly -planar 
20 -Watt Full Range Speaker 

Completely replaces the 
conventional cone speaker 
Super -thin construction 
permits new installation ideas. 
Power capability: 40 watts peak. Frequency range: 40 Hz -20 KHz 
Sensitivity: 85 dB/M for 1 watt electrical Input. Input Impedance: 
8 ohms. Generating temperature range: -20°F to +175°F. Slam 
(W%13%1.): 1.7/18" x 11.3/4 x 14.11/18", Weight: 19 ounces. 

£8.50 each Stereo pair £16.50 
INCLUSIVE OF VAT AND POSTAGE 

web europa 
P.O. Box 9, Ruthln Clwyd 

OVER 2,000 ELECTRONIC COMPONENTS INA 

PYJNtWFfft r<, 
100 PAGE CATALOGUE 

Please send me 
the 100 page 
Tandy catalogue 

Address - 

PW3 al 
u 

I Tandy Corporation (Branch UK), Bda:on Road. ,o, 

Nationwide supermarket of sound! 
LWednesbuiy. W Midlands WSIO 7JN , 
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forpr.fessioauls,uad 
BREAK THE SOUND PRICE BARRIER! 

100W output 
4 -channel sound/light converter. 
variable speed and chaser 
X -fade and P.F.L. 
Tape 6 mie. Inputs 
Strong wood cabinets, Vynid- 
covered 

With sound -light converter, syn- 
chronous motor twin turntable,. 
And features that give you profes- 
sional levels of operation. Fu I 

rrnn' of he vv duty sprayers. 

b 

DeLvered U n 
H°:', V A T 

PUT SYSTEM 7000 
IN CONTROL NOW! 

AUTOMATICM IC OVER -RIDE 

y/! WV6Vq76(qetúiò 
c O í9[l9üR!'* frou nr. ° ©.. 

with CENTAUR 

100W STEREO 

sound -light 
mobile disco 

INCLUDES 
CON DENSER 
HIC AND 
HEADPHONES 
ABSOLUTELY NO MORE TO BUY !! 

£199.00 

Ready lo plug -no soldering al ali 
Stainless steel front panel 
inputs for 2 ceramic cartridges/tape/ 
microphone 
Individuel deck controls AND left/ 
right fader 
Low noise(-80dB) 20 Hz -50kHz f 1dB 
1 watt headphone monitor 
CONTROLS-Master, Monitor, Vol- 
ume. Selector X -lade, etc. 

READY BUIL 
MONO £37 50 

STEREO £53 SO 

MODULAR PCB 
with all 
electronics 
Mono £1650 
Stereo £27.50 
Front panel £3.50 

Magnificent 
MINOTAUR 100 
Professional 
100 watt Amplifier 

ä ® _.._- (4, 

Compatible with all Saxon System 
7000 units, this Is a superb amplifier 
reaelly adaptable to a wide range or 
applications. 

100W r.m.s. Into 80. 
Two mixed Inputs, wide rang. 
Kass and treble controls 
May be operated as a slave ample 
Ser 
Extremely compact (27cm x 16cm r 

10cm) 
Fully protected against all in 
correct loads and short circuits 
Plug Isolated terminals 
Silver anodised facia 

£49.50 

HIGH IN POWER-LOW IN COST! 
(120 watts from E1450) 

POWER AMPS 30-120 W.R.M.S. 
Only 4 connections -^F Distortion typically 
04% 
Single supply rail 

Input-240mV 

Size -8" x 3" x 1' 

Individually 
tested 6 grntd. 

SA1200 120 watt R.M.S./8 ohms 

PM1201/6 supply for one module 

PM1202/0 supply for two modules 

SA1204120 watt R.M.S./4 ohns 
PMI201/4 supply for one module 

PM1202/6 supply for two modules 

SA606 80 watt R.M.S./8 ohms 

PM601/8 supply for one or twc modules 

'ßA604 60 watt R.M.S./4 ohms 

PM601/4 supply for one or two modules 

SA308 30 watt R.M.S./8 ohms 

PM301 supply for one or two nodules 

£2100 
£11 60 

£15 30 

£19.50 

£11 60 

£15 30 

£1250 
E11 60 

£10 S0 

£11.60 

£9 50 

E9 90 

Mix it perfectly with modular 
SYSTEM 7000 MIXERS t e . Automatic mic over -ride 

inputs for all sources inc. mag. cartridge 
Wide range bass and treble controls 

Echo smo nd/renitor tu nefar cilityt 
Feeds most amplifiers 
With front panela, ready to use 
Individual monitor buttons 

INPUT MIXER 
Mono £8.50 Mono 
Stereo £12 00 Stereo 

PCB Modules only 
Mono £5 50 

Stereo £9 00 

£8.50 . 

£12 00 

PCB Modules only 
Mono ES 50 

Stereo E9 00 

SFN[lFl 

AND LIQUID WHEELS 
SUPERSTROBE AT NEW LOW PRICE 

1 flash/2 secs.-up to 20/sec. 
Compact black Bondene case 
Ideal for mobile disco or smaller club 

NOW ONLY £10 75 
PRO -STROBE 

Giant 80 watt tube 
Discharge energy up to 6 Joules 
External trigger-audio up to 240w 

NOW ONLY £31 50 

NEW! NEW! NEW! SYSTEM 7000 
LIGHTING CONTROL MKII 

Successor to the LIGHTING CONTROL 
UNIT this new SYSTEM 7000 controller 
offers Increased facilities and effects. 
Note these features: 

FOUR channels-up to 1000 watts each 
Twin sequencer -1 flash/2secs-20 
flashes/sec 
Independent Dimmers on each 
channel 

+ IC LOGIC circuitry PLUS RCA 8 A 
Triaca 

+ Stainless Steel steel panel to match 
other System 7000 units. 

NOTE: Sound/Late plus Sequencer 
plus Dimmers all in the same unit 

£42 50 

Vi 

et77 won 

7i 
O -w d 

QUADRAFECT MODULE- 
same features as above but pcb 
only. Ready to connect and use 
£29 
SYSTEM 7000 SOUNDLITE 
THE tried end tested soundlite 
now in module form and com- 
plete on front panel. 
THREE CHANNELS - THREE 
KW-INDIVIDUAL CONTROLS 
PLUS MASTER. 
COMPLETE ON PANEL £24 75 
MODIILF ONLY £16 50 

NOW ALSO AT 
WALLINGFORD (Between 
Reading and Oxford) 

with sales 7 service 6 days a 
week 

HOUSE HIGH S? 

Phonie Ó491O1 35529OXONx10 

ODE 

A 423 
Henley/ 

Saxon equipment Is designed 
and made in our own Croydon 
factory 

FLINT 
HOUSE 

M4 to 
London 

& M40 

A 329 

Readiñ e M4 toWa e 

r Didcot 

PRICES include cornea e and packing. I VAT mus: be added to all orders at 8%. I C.O.D. 6ßn ,..tr.i. S A.E. with all enquiries please. 

Send or phone your Orders by post-Please make cheques or crossed P.O.'s payable to 

BAACCESS 
or 

RCLAY CARD SAXON ENTERTAINMENTS LTD. 
No. for prompt attention. 327-333 WHITEHORSE ROAD. CROYDON. SURREY CRO OHS 
After 4.0 p.m. leave your Telephone: 01-694 00986385 
message on our answer- Shop Hours 9 am -5 pm (Lunch 12.30-1.30); Sat. 9.30 ars -5 pun Prices and specifications 
phone 01.684 6385. Sub/rct to altoralion wirhoul calico, Mail Order desk 10 am -4 pm Mon -Fri. 

TRADE ENQUIRIES 
NORMAN ROSE 
(ELECTRICAL) LTD. 
London 61.437 9111 
Birmingham 021-236 4710 
Mane hester 061.2731499 
Bradford. Yorks. 6274 26184 

VAT NO. 218 6921 49 
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INTEGREX LTD. 

eeta9nee-deed Aost 
A. Marshall (London) Ltd Dept: PW 
40/42 Cricklewood Broadway London N W23ET Tel: 01-452 0161/2 Telex :21492 
6, 85 West Regent St Glasgow G2 2QD Tel: 041-332 4133 

5 a rs a s& 
27 
1 StraitsRueDanton ParadeIssy FishpondsLeso Bristol BS16 2LX Tel: 0272-654201/2 

6 Mulineaux Paris 92 

Catalogue price 40p post paid 
(30p 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 
Top 200 IC's TTL, CMOS & Linears 

in Britain 
SN74153 73p 

POPULAR SEMICONDUCTORS 
CA302OA El -45 CD4049 56p NE555V 48p SN7446 86pSN74154 LI 29 2N696 25p 2N3906 22p AFI39 69p BD139 41p MPSA56 20p 
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CD4002 20p LM381AN6307SL640C c400SN7474 30p SN74176 86p 2N2102 60p 3N128 80p BCI67 1p BF244 35p TIP2955L1-00 
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CD4020 [1.12 14DIL 41pSN7416 43p SN7495 39p TAA263 LI -25 2N3055 65p 40673 73p BC257 7p ME4102 IOp BA155 12p 
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CD4024 79p LM78I5P EI39SN7425 27p SN74118 90p TAA6I IC L2 25 2N3442 LI -20 AC152 S0p BC309 25p MJ491 LI -S5 BYZII 70p 
CD4025 20p LM7824P LI -39SN7427 27p SN74119 E180TAA621 62 15 2N3638 16p ACI53 409 BC327 20p M12955 L121 BYZI2 70p 
CD4027 56p MCI303L LI 445N7430 16p SN74121 34p TAA66IB LI -32 2N3702 17p AC176 409 BC328 19p MJE370 68p 0A47 IOp 
CD4028 91p MCI 310PEI.91SN7432 27p SN74122 45pT8A64IBL2-50 2N3703 I5p ACI87K 40p BCY70 25p MJE371 81p 0A90 6p 
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2N3819 26p 
AFI15 65p 
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80136 36p 
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MPSA05 lop 
MPSA06 20p 

TIC47 38p 
C106D 6Sp 

PLY MOST COMPONENTS AT DISCOUNTED KIT PRICES 2N3904 21p AFI18 65p 80138 399 MPSA55 20p ORPI2 70p 

Call in or send S.A.E. for details Prices correct at Ist. Sept., 1976, but all exclusive of VAT. P. & P. 30p 

DoIbyTM Noise Reducer Kit 
PRICE: £37 90 + VAT 

'Wireless 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 is 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 (Dolbyise) signals during recording, and, 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) end decoding 
a switchable f.m. stereo multiplex and bias filter 
provision for decoding Dolby f.m. radio transmissions (as In USA) 
no equipment needed for alignment 
suitability for both open -reel and cassette tape machines 
check tape switch for encoded monitoring in three -head machines 

The kit Includes: 
-complete set of components for stereo processor 
-regulated power supply components 
-board -mounted DIN sockets and push-button switches 
-fibreglass board designed for minimum wiring 
-solid mahogany cabinet, chassis, twin meters, front panel, knobs, mounting screws end nuts 

Calibration tapes are available for open -reel use and for cassette (specify which) PRICE £2.00 + VAT' 

Typical performance 
Noise reduction better than 9dB 

weighted 
Clipping level: 113.5dB above Dolby 

level (measured at 1% third har- 
monic content) 

Harmonic distortion 0.1% at Dolby 
level (typically 0.05% over most of 
band, rising to a maximum of 
0'12%) 

Signal-to-noise ratio: 75dB (20Hz to 
20kHz, signal at Dolby level) at 
Monitor output 

Dynamic Range > 80dB 
30mV sensitivity 

S-2020TA STEREO TUNER/AMPLIFIER KIT 
SOLID MAHOGANY CABINET 

A high -quality push-button FM 
Varicap Stereo Tuner with Interstatlon 
mute combined with a 20W e.m.e. per 
channel Stereo Amplifier. 

Please add VAT at 121%, 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 13E11 OPT 
Tel. Burton -on -Trent (0283) 215432. Telex 377100 

PRICE: £S3-85 + VAT 

THD < 0'1% ©20W 
Tuner SIN 30dB @ 1.2µV 

(mono) 
Toroidal Transformer 

Access 
Barclaycard 
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WILMSLOW AUDIO 
THE Firm for speakers! 

SPEAKERS 
Baker Group 25, 3, 8 or 15 ohms 
Baker Group 35, 3, 8 or 15 ohms 
Baker Group 50/12 8 or 15 ohms 
Baker Group 50/15 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 
Celestion G12H 8 or 15 ohms 
Celestlon G12/50 8 or 15 ohms 
Celestlon G12/50TC 8 or 15 ohms 
Celestlon G15C 8 or 15 ohms 
Celestlon G18C 8 or 15 ohms 
Celestion HF1300 8 or 15 ohms 
Celestlon HF2000 8 ohms 
Celestion 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 61" d/cone, roll surr. 8 ohms 
EMI 8 roll surr. 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 FR65 
Eagle FR8 
Eagle FR10 
Eagle HT15 
Eagle HT21 
Eagle MHT10 
Eagle FF28 multicell. horn 
Fane Pop 15, 8 or 16 ohm 
Fana Pop 33T, 8 or 16 ohm 
Fana Pop 50, 8 or 16 ohm 
Fane Pop 55, 8 or 16 ohm 
Fane Pop 60, 8 or 18 ohm 
Fane Pop 70, 8 or 18 ohm 
Fane Pop 100, 8 or 16 ohm 
Fane Crescendo 12A, 8 or 18 ohms 
Fane Crescendo 12BL, 8 or 16 ohms 
Fane Crescendo 15/100A, 8 or 18 ohms 
Fane Crescendo 15/125, 8 or 18 ohms 
Fane Crescendo 18, 8 or 18 ohms 
Fane 910 Mk II horn 
Fana 920 Mk II horn 
Fane HPX1 crossover 200 watt 
Fane 13 x 8, 15 watt dual cone 
Fane 801T 8" into, roll surr. 
Goodmans Axent 100 
Goodmans Audlom 200 8 ohm 
Goodmans Axiom 402 8 or 15 ohm 
Goodman, Twinaxlom 8, 8 or 15 ohm 
Goodmans Tw. naxlom 10, 8 or 15 ohm 
Goodmans 8P 8 or 15 ohm 
Goodmans 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12PG 8 or 15 ohm 
Goodman, 12PD 8 or 15 ohm 
Goodmans 12AX 8 or 15 ohm 
Goodman» 15AX 8 or 15 ohm 

£9.00 
£,0-75 
£1400 
£1862 
£12.38 
£1069 
£1631 
£9.00 

£14.85 
£1941 
£1350 
£16-7S 
£10-50 
£u-00 
£28-9S 
£34-50 
£696 
£8.55 
£13-50 
£448 
£29-95 
£8.95 

£19.95 
£4-75 
£1192 
£3-56 
£3-93 
£5.73 
£3.15 
£3 36 
£383 
£393 
£1-57 
£5 51 

£095 
£11.95 
£14 08 
£3-96 
£4-95 
£400 
£BSO 
£5.50 
£º7S 

£12.50 
£15.50 
£17.9S 
£18.78 
£27.85 
£37.95 
£39.95 
£49.05 
£59.95 
£679S 
£15.75 
£39.98 
£2.50 
£5.50 
£8.06 
£760 
£1346 
£1060 
£9.50 
£0.88 
£620 
£6.50 
£14-8S 
2.18 SO 
£18.95 
£3900 
£45.00 

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 
Kef T15 
Kef B110 
Ket 8200 
Ket B139 
Kef DN8 
Kef DN12 
Kef DN13 SP1015 or SP1017 
Lowther PM6 
Lowther PM6 Mk 1 

Lowther PM7 
Peerless KO10DT 4 or 8 ohms 
Peerless DT1OHFC 8 ohms 
Peerless KO40MRF 8 ohms 
Pesriess MT225HFC 8 ohms 
Richard Allan CA12 12" bass 
Richard Allen HP8B 
Richard Allan LPBB 
Richard Allan DT20 
Richard Allan CN8280 
Richard Allan CN820 
Richard Allan Super disco 60W 12" 
Richard Allen CG15 15" bass 
Richard Allen Super Disco 10' 50 watt 
Richard Allen Super Disco 8' 50 watt 
Radford MD9 
Redford MD6 dome mid range 
Radford TD 3 
Radford Crossover network 
BD25 Mk II 
STC 4001G 
SIC 4001 K 
Tannoy 10" HPD 
Tan noy 12" HPD 
Tannoy 15" HPD 
Wharfedale Super 10 RS/DD 8 ohms 
Castle 8 RS/DD 

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

KEF kit ill 
Paredes, 1060 
Peerless 1070 
Peerless 1120 
Peerless 2050 
Peerless 2080 

£22.50 
£3900 
£1600 
£4.05 

£95 -00 
£11000 
£12100 
£1534 
£5.18 
£6.25 
£875 
£7.85 

£15.08 
£2.06 
£5.39 
£405 
£3080 
£32.65 
£48-40 
£7.25 
£8.26 
£928 
£2.85 
£1980 
£1193 
£8-33 
£6-06 
£1620 
£3.15 
£1695 
£2745 
£1325 
£1295 
£10-50 
£12.50 
£7.25 

£13-00 
£2200 
£5.90 
£5.90 

£78-00 
£9600 
£89.95 
£13.50 
£9.28 

each £1328 
each £1328 
pelf. £4050 
pair £1780 
pair £21.97 
pair £2675 
pair £38.50 
pair £5100 

each £4600 
pair £5400 
each £46.50 
each £5400 
pair £3080 
pair £5300 

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 
Richard Allan Twin assembly 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allan Super Triple. 
Richard Allan RA8 Kit 
Richard Allan RA82 Kit 
Richard Allan RA82L Kit 
Fane Mode One Mk2 
Wharfedale Linton II kit 
Wharfedale Glendale 3XP kit 
Wharfedale Dovedale Ili kit 
Wharfedale Denton 2XP Kit 

each £1346 
each £2025 
each £2518 
each £2025 
pair £3760 
pair £5940 
pair £65.70 

each £1035 
pair £2150 
pair £4770 
pair £5840 
pair £23ßS 

HI-FI 
ON DEMONSTRATION 

in our showrooms 
Akai, Armstrong, Bowers and Wilkins, 
Castle, Celestion, Dual, Goodmans, 
Kef, Leak, Pioneer, Radford, Richard 
Allan, Rotel, Tandberg, Trio, Video- 
tone, Wharfedale, etc. Ask for our 
Hi-Fi Discount Price List. 

THIS MONTH'S SPECIALS! Carr. 
£2 00. Pioneer SX737 £17900. Rotel 
RD20 £13500. Rotel RA312 £5600. 
Videotone Saphir 1 pr £5200. Video- 
tone Minimax 2 pr £4300. 

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

All Prices Include VAT 
(Prices correct at 2.9.78) 

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

All units guaranteed New and Perfect. 
Carriage and Insurance: Speakers 55p 
each, 12" and up 85p each. Kits £1.00 
each (£2.00 per pair). Tweeters and 
crossovers 33p each. 

WILMSLOW 
AUDIO 

Dept. PW 
Loudspeakers, Mail Order and Export: 
Swan Works, Bank Square, Wilmslow. 
Hi-Fi, Radio & TV: Swift of 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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TRANSISTOR UNIVERSAL AMPLIFICATION Co. Ltd. PHONE 01-672 3137 / 672 9080 

o MONO DISCO MIXER 
WITH AUTO FADE 

Designed for the discerning D. J. of professional standard. Offering 
a vast variety of functions. Controls; Mic Vol; Tone, over -ride depth, 
auto/manual sw; Tape Vol; L & R Deck Faders; Deck Volume; Treble 
and Bass; H. Phon Vol Selector; Master Vol On,,Off sw. Max output 
3V RMS. 

Specification: Deck inputs-50mV intolMi2; Deck Tone Controls - 
treble total range 36dB at 15kHz-Bass total range 36dB at 50Hz. 
Mic input -200 ohms upwards 2mV into 22k. Mic Tone Control - 
Total range 40dB at 15kHz. Tape input-100mV into 200 ohms. Power 
requirements 20-50 volts d.c. at 50mA. R.I.A.A. comp mag inputs 
available 75p extra. 
PANEL SIZE 18 x 4# in. DEPTH 3in. 09.75 

o TUAC AMPLIFICATION 
Loline 125 watt with sustain 
Loline 60 -watt with sustain 
Combo twin 60 reverb 
Combo 30 

4 x 12 200 -watt cabs 
2 x 12 100 -watt cabs 
Mini; PA Bin 
Disco Reflex Cab 

£81 
£65 

£140 
£75 

£135 
£80 

£125 
£95 

STOCKISTS --CALLERS ONLY 
Geo Mathews, 85 87 Hurst Street. Birmingham (Tel. 021.622 1941) 
Arthur Sallis Ltd., 28 Gardner Street (Tel. Brighton 65806). 
Bristol Disco Centre, 26 The Promenade, Gloucester Road (Tel. 

Bristol 41666) 
Soccodi, 9 The Friars (Tel. Canterbury 60948). 
Cookies Disco Centre, 132 West Street (Tel. Crewe 4739) 
H.B. Electronics. 54 Montagu Street (Tel. Kettering 83922) 
Leighton Electronics Centre. 59 North Street (Tel. Leighton 

Burzard 2316) 
Garland Bros. Ltd., Deptford Broadway. London 01.692 4412 
Al Music Centre, 88 Oxford Street, Manchester (Tel. 061-236 

0340) 
Damon Electronics, 99 Carrington Street (Tel. Nottingham 53880) 
Electra Centre, 58 Lancaster Road (Tel. Preston 58488) 
Luton Disco Centre, 88 Wellington Street, Luton (Tel. Luton 411733) 
Mitchell Electronics, 7 Queen Street (Tel Salisbury 23689) 
TUAC Sound Centre 163 Mitcham Road Tooting (Tel. 01-672 3413) 
Mon-Sat. 9.30 a.m.-5.30 p.m. 
Hall Day Wed. 9.30 a.m.-1 p.m. 

SOLE 
AGENCY'S 

NOW 
AVAIL- 
ABLE 

IN 
LEEDS 

NORWICH 
and 

SWANSEA 
Reader 
intros 

appreciated 

PRE AMPLIFIERS 
V AO8 
Designed for use with TUAC power amplifier modules. Extensive 
research has gone into various wide range tone control circuits pro- 
duces superb sound quality. Thousands are already in use in high 
quality professional amplification systems. 
VAO8 Vol. Treb. Mid and Bass controls. H1. IMP. FET. I/P suitable 
Mid. Guitar, Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Treble +35dB 
at 16kHz Mid +20 -15dB at 1kHz Bass + 20 -10dB at 40Hz. £8.50 
VAO6 Vol. Treb. and Bass controls. Sensitivity 8mV. Treb. +28 
-15dB at 12kHz. Bass f 18dB and 40 Hz £7.50 © SVAOB STEREO PRE AMP Vol. Treb. Mid and Bass controls. I/P 
suitable, Guitar, Radio, Crystal/Ceramic P.U. Sensitivity 4mV. Treble 
+35dB at 16kHz. Mid +20 -15dB at 4kHz. Bass +20-10dB at 40Hz. 
Plus Full Balance Control. Fully I/C operation supply voltage F15VDC 

£15.00 

AMPLIFIER MODULES 
O TL30 D.C. COUPLED POWER AMPLIFIER MODULE 

Output power 30 watt R.M.S. continuous sine wave into 8 Ohms 
T.H.D. at full power 0-5% 
Signal to noise ratio-85dB 
Input sensitivity 60mV into 50k ohms 
Frequency response 25Hz-50kHz 
8 transistors 4 diodes 

TL60 5x5x3in 
60 watt R.M.S. continuous sine wave output 
2 R.C.A. 110 watt 15 amp transistors 

Q TL100 5x5x3in 
100 watt R.M.S. continuous sine wave output 
2 R.C.A. 150 watt 15 amp transistors 

QTP125 7x64x3in 
125 watt R.M.S. continuous sine wave output 
4 R.C.A. 150 watt 15 amp output transistors 

£12.50 

£16.75 

£18.75 

£23.25 
Specification on power modules: Rugged layer wound driver trans- 
former Short -Open -and Thermal overload protection Only 
6 connections. All output power ratings ± 0 5dB. Output impedance 
8-15 ohms; THD at full power 2% typically 1%; Input sensitivity 60mV 
into 10k f2; Frequency response 20Hz-20kHz ± 2dB. Hum and noise 
better than -70dB. 

ALL PRICES INCLUDE V.A.T. POSTAGE AND PACKING FREE 

TECHNICAL INFORMATION: TEL 01-672 3137 
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MANUFACTURERS OF ELECTRONIC & AMPLIFICATION EQUIPMENT 

()POWER SUPPLIES 
Vacuum varnish impregnated. Transformers with supply 
board incorporating pre -amp supply: 
P5250 for supplying 2 TP125s £28.00 
PS 60/60 for supplying 2 TL6Os £2550 
PS 125 ± 45 volts for TP125 £16.75 
PS100 ± 43 volts for TL100 £1550 
PS 60 ± 38 volts for TL60 £14.50 
PS 30 ± 25 volts for TL30 £9.75 
PSU 2 for supplying disco mixer £6.50 

STEREO DISCO MIXER 
With touch sensitive switching and auto fade 

INPUTS: Four Identical stereo inputs available with any equalisation. Two magnetic 
and two flat supplied as standard. High quality slider control on each channel. 
Volume, treble, and bass controls for each pair of sliders. Sensitivity mug., 3mV 
(R.I.A.A. comp.). Flat 50mV at 1kHz. Bass controls }1848 at 60Hz. Treble controls 
}18dB at 15kHz. 
OUTPUT: Up to 3 volts (+12dB) available. Attenuated output for TUAC Power 
Modules. Rotary master and balance controls. Band width 15Hz-25kHz} 1dB. 
P.F.L.: Output 250mV into 8 ohms. Rotary volume control. Monitoring facility for all 
4 channels. Selection via touch sensitive illuminated switches. Switched visual 
cue Indicator. 
Miscellaneous Facilities: Two illuminated deck on/off switches. Mains illuminated 
on/off switches. Auto fade illuminated on/off swish. Mains powered with integral 
screen and back cover. Complete with full instructions. 
Size; 251n long x bin high x 3in deep £115 

4 CHANNEL SOUND TO LIGHT 
SEQUENCE CHASER-4LSMI O 

RCA 8A Triacs 
1000W per channel 
Fully suppressed and fused 
Switched master control for sound operation from )W to 125W 
Speed control for fixed rate sequence from 8 per minute to 50 per second 
Full logic integrated circuitry with optical isolation for amplifier orofec'lon 

13Full 

wyc condo £1875 easy connections XV 
Patents applied for 

Mode1501500W per channel as above withoutsound triggerirg £1225 

e 3 CHANNEL LIGHT MODULATOR 
RCA 8A Triaca 
1000W per channel 
Each channel fully suppressed and fused 
Master control to operate from 1W to 100W 
Full wave control 
12 easy connections 

£18.00 
(Single Channel Version 1500 Watts £9.50) 

FRONT PANELS FOR 
LIGHTING EFFECT MODULES 

(complete with switches, neons and knobs) as illustrated 
41 For S1LMB 

®- tAC.,r. 
.4 .4 ".4 

Size: 8" x 4)" 

. - 
runc 

4"á ß B 

£6.50 

A Size: 61" x 4i' 
For 4SLM1 

£5.50 
:or S1LMB 
combined with 3SDMI 

£7.50 

O ADD SEQUENCE CHASING AND 
DIMMING EFFECTS TO YOUR 
TUAC 3 CHANNEL LIGHT MODULATOR 

Speed Control 3 per min. to 10 per sec. 
Full logic integrated circuitry 
Dimmer control to each channel 
9 easy cIons £13.00 SEQUENCEE DIMMER cMoons MODULE-3SDM1 

Factory reorganisation now completed. 
Assembly line capacity available for 
long and short runs to clients specification 
with Quality control. 

O FUZZ 
LIGHTS 
RED GREEN 
BLUE AMBER 
240 volt a.c. Long 
Life Candle Bulb, 
Revolving Re- 
flector, adds a 
new dimension 
to disco lighting 
effects. 

£19.50 

Suppliers to H. M. Govt. Depts. Manufactured and 
assembled in Gt. Britain fully tested and guaranteed 

TO ORDER BY POST 
Make cheques P.O.s payable to TUAC LTD. PW 11 

or quote Access Barclay Card No. and post to 
TUAC LTD. (PW11)119 Chartmont Road, London, 
SW17 9AB. We accept phone orders from Access 
Barclay Card Holders. Phone 01-672 3137, 9080. 

Send large stamped addressed envelope with all enquiries for fully illustrated 12 page catalogue 
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CRESCENT RADIO LTD. 
164-166 HIGH ROAD, LONDON N22 6EJ 

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

I ST. MICHAELS TERRACE, WOOD GREEN, 
LONDON N22 4S1 Phone 888-4474 

CLEAR PLASTIC PANEL METERS 
Size 59mm x 46mm x 35mm these meters require a 
38mm hole for mounting. 
MRS =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Seale 
ME8 =0 to 500 micro amp Full u-.`.. 
MES =0 to 1 m/a Full Scale 
ME10=0 to 5 m/a Full Scale 
ME11=0 to 13 m/a Full Scale 
ME12=0 to 50 m/a Full Scale 
ME13=0 to 100 m/a Full Scale 
ME14=0 to 500 m/a Full Scale 
ME15=0 to 1 amp Full Scale 
ME16=0 to 50 volte 
ME17=0 to 300 volta 

A.O. Full Scale 
ME18 - "8" Meter 
ME19-"VU" Meter 

OUR PRICE £3.50 
+8% 

"C100" 100 WATT AMPLIFIER 
All built and tested, mounted on a plain aluminium 
chassie which measures 18" x 9}^ x 4^ and which you 
can mount Into a cabinet of your choice. Four con- 
trolled inputs, master volume, treble, middle and boss 
controls. 0/c protected output. 100 watts clean Into 
Bohm L/S. Ideal for disco, moule groups, PA. and 
clubs. A bargain at £42 + £1 caer. + 8% VAT. 

AIRCRAFT BAND CONVERTER 
A moat popular unit providing instant 
conversion of any medium wave radio 
to cover the fascinating V.H.F. 
aircraft band. Spec.: 9 volta. treed 
with any AM or FM radio without 
requiring to be connected. Tunes: 
110-135 MHz. Size: 100 x 70 x 
40mm. Our price £5.50 + 8% VAT. 

MULTI -METER ü7112 
50,000 o.p.v. 

If you need 
a good in- 
strument for 
your work/ 
hobby and 
you're not 
prepared to 
settle for a 
small male 
and poor 
rangea, then 
read the 
apeciflca- 
tione for the 
MM12, and 
send for one! 

AC volta: 0 to 1.5, to 0/500 
in 10 ranges. DC volte: 0 to 
0.5. to 0/500 in 12 ranges. 
DC current: 0 to 25 µA, to 
0/10 amp. 10 ranges. 
Resistance: 0 to 100 ohms, 
to 0/16 meg ohms In 4 
rangee. Decibels: -20 to 
+62 db In 10 ranges. Size: 
61 x 40 x 2}inch. 
Price 119.50 + 8% VAT. 

BARGAIN PROJECT BOX 
A plastic box with moulded 
extrusion rails for PC or 
CTau(ie panels with metal 
front plate fitted with four 
screws (aU supplied). 
OUR PRICE 50p. +8% 

POWER SUPPLY UNITS 
+8% 

PPI witched 3, 40, 6, 70, 
9 and 12 volte et 500 m/a, 
with on/off switch and 
pilot light. Size: 130mm x 
55mm x 75mm. 
ONLY 84.00 

213 CONDE.' ER 
MICROPHONE 
Cardioid J mni- direc- 
tional 600 ohm and 50K 
ohm Impedance. 20-18,000 
Hz. On/off switch and wind 
shield. Complete with stand 
adaptor. Packed in presen- 
tation box. 
Price 91850 + 121% VAT. 

CABLELESS SOLDERING IRON WAHL. "I80 -TIP" 
* Completely Portable * Heats In 5 seconde * Soldere ep to 150 joints or more per charge 
* Recharges automatically in Its own stand 
* No AC leakage or induced current to damage 

delicate components. 
* Heats to 700 deg. F 
* Fine Tip for delicate and general purpose soldering 
* Only 8" long and weighs just 6 ose. 
OUR PRICE 19.75+8% (spare bite are available) 

FERRIC CHLORIDE 
Anhydrous ferric chloride In double sealed one pound 
poly packs. Our Price 66p+P/P+VAT @ 8% per lb. 

8 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 

Three Channel Baas, 
Middle. Treble, Each 
channel has its own 
sensitivity control. 
Just connect the in- 
put of this unit to /- ,111111111a11err 
the loudspeaker ter- - -- - 
minale of an amplifier and connect three 2505 up to 
1000W lamps to the output terminals of the unit, and 
you produce a fascinating sound -light display. (All 
guaranteed.) 

£18'50 plug 75p P. & P.+8% 

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

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

3 WAY MULTIPLE AC ADAPTOR 
This compact adaptor eeabl e a large range of battery 
powered radios, and calculators to be more economic- 
ally operated off the main( (220-240V A.C.) Instantly 
ewitchable for 6, 7.5 or 9 Volta, current rating is 
250mA. A polarity reversing coupler le Incorporated 
Into the 2 metre lead which le terminated by a unique 
4 way plug offering connections by 2.1 and 2-5mm 
(ockete, 2.5 and 3-5mm plug. The sealed moulded unit 
le fitted with a 2 pin 5 amp mains plug and measures 
47 x 35 x 69mm. Nominal weight: 0.22 kg. 
ONLY 9850 + 8%. 
000DMANS CROSSOVER 
Bargain Price Crossovers manufactured by Goodman. 
for the "Havant" Loudspeaker System. 3 way, 8 ohm. 
11 each + 124% VAT. 
LOW NOISE LOW PRICE CASSETTES+S % 
Good quality tape In well made screw type cassettes. 
Presented in single plastic cases. 
C60 =83p 090=48p C120 -60p 
10% Discount on ten or more cassettes of one type 

P.C. ETCHING KIT 

This kit contains all that 
the constructor will need to 

etch the circuits of his own 

design. 

Contente -Plastic etching 
dish. Sample copper clad 

board; Laminate Cutter; 
1 lb Ferric chloride; 
Large Plastic Spoon i.Etch 
Resist Pen; Full Etching 
Instructions. 

Complete and Big Kit 
Value at NI 76p+8% 

LOUDSPEAKERS +12}% 

ir 8 ohm SOp 

ir 40 ohm Sop 

2}" 80 ohm 60p 

5" 8 ohm ceramic 8125 

Alp STEREO PRE -AMPLIFIER 
Using standard phono plug con- 
nections. Input impedance: 50,000 
Whm,. Maximum input: 30 mv. 
Maximum output: 1.8v (at 1% dis- 
tortion). Gain: lome input, 0.5v 
output. Frequency response: 30- 
_0,000 Hz. S/N ratio: over 00 dB. 
Power supply: 240v AC. Dirnea- 
elons: 101 x 69 x 40mm. 
Our Price 8550 + 121% VAT. 

U.K. CARRIAGE 50p UNLESS OTHERWISE STATED 
VAT -AB pica are excluding VAT. Please add to each Item the VAT rate indicated. 

(NMMT 
orll yor 

ELECTRONICS Í' l Íl C S 
Stockists of: Amstrad Teleton AkaiSansui Wharf edale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORSPAP 25p 
240v Input6, 7.5 or 9v 

output .. . £2.55 
12v d.c. input (specify output 6, 7.5 

or 9 d.c.) at 300mA .. .. £420 

CARTRIDGES & STYLI P&P 25p 

Cart. Styli 
Acos GP91/2SC or 3CS 

GP93/c orrp) 
£1.60 £1ß0 

ster. tryst £2.00 £1-20 
GP94/1 or 98/1 
ster. cerem. £2.00 £1 ß0 

GP101 tryst. comp. £1.00 - 
GP104.ter. carom £215 £1.20 
BSR X5M or X5H 

tryst. comp. £1.05 £1ß0 
SX6M or SXSH 

cryst. .ter. £2.25 £1 ß0 
SC5M star. carom. £2.75 fIß0 CASSETTES P&P 25p 
Sonotone 9TAHC or C60 C90 Ci20 

9TAHC/G (Diem.) £2/S £1-20 Low Noise £0-37 £I.4$ £039 
3509 Magnetic £2 45 £1.20 Philips £0.00 £0.90 £1.27 

Audio Technica AT55 £2ß5 Memorex £0.01 £1.10 £1.07 
Goldring 6850 £3-S0 £1.75 Cassette Head Cleaner .. £0.40 

6800 £5-2S £1.75 Bib Head Cleaner De- 
G800H £Sß5 £1.75 maanetlser .. £1.90 
G800E LO -SI £3 -SO GARRARD SP25 Mk IV .. £20.70 

Shure Cartridges & Styli GARRARD SP25 Mk IV/G800 
M44G £0.88 £I-95 with Plinth & Cover .. £33.20 
M55E £8 40 £6 36 BSR MP60 . £17 35 
M75ED Type 2 £1530 £11 70 Plinth & Cover for Garrard, 
MJ5EJ Type 2 £1200 £8.25 

These Prices Apply to Mall Order Only. V.A.T. INCLUSIVE. All items subject to 
availability & manufacturers increase 

Callers Welcome at Manchester 30-32 Shudehlll Tel. 061-8327710. Leeds 4 New 
Market St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051-236 0738 

P&P 70p 
£3M 
£2.35 

SPEAKERS 
EMI I3" x 8", 3, 8 ohm Plain 

8" x 5" C.Mas. 5 watt, 
3,8or 15 ohm.. .. 
8" x 5" Dualtone .. 
8 ohm, 10 wett .. 

ELAC 6}" 8 ohm Dualtone .. 
8" 8 ohm Dualtone .. .. 
10" Dualtone .. .. 

£3.70 
£295 
£305 
£3 35 

MICROPHONES P&P 45p 
UD 130 50K/600 ohm 

uni -dir. ball metal .. £7 45 
Condenser Mic. 600 ohm ECM77 

omnl-dir .. £8 NI 
Cassette Stich Mic. with 

R/Control .. £1.50 
Cass. Stick Mic. with 

R. Control (Philips type) .. KIM 

EWMAR 
NELECTRONICS 

Mail Order DeptPw,n 
Belmont St, Monten, 
Eccles, Manchester. 

Tel 061.789 5268 

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. 

i i i i i um i i i i i i i i i i ' BRITISH NATIONAL RADIO & ELECTRONICS, 
I SCHOOL, WD11 

P.O. Box 156, Jersey, Channel Islands. 

I NAME - 
1 
1 

ADDRESS I 
(Block caps please) 

Iii111111ammemm 1 ----li 
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SUPERSOUND 13 HI-FI MONO 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 6 eillcon tran- 

elstor plu 2 power output 
transistors ln push-pull. 

Full wave rectification. 
Output approx. 13 
watt, r.m.., into 8 
ohms. Frequency re- 
sponse 12H. 30K Ha t 
9db. Fully Integrated 

pre -amplifier stage with 
separate Volume. Bass boost 

and Treble cut controls. Suitable 
for 8-16 ohm speaker. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, eecutebeon panel, input and output 
plug*. Overall else 9" high x 8" wide x 75' deep. AC 
200/250V. PRICE £1875. P. 8 P. EI -00. 

DE LUXE STEREO AMPLIFIER 
A.C. maine 
200-240 v. 
U i n g 
heavy duty 
folly isola- 
ted mains 
transform 
er with full 
wave recti- floatlon 
giving ade- qute 

smoothing with negligible Imen. 
Valve line up:- 2 x ECL88 Triode Pentodes. 1 x EZBO 
e a rectifier. Two dual potentiometers are provided for 
ban and treble control, giving bees and treble boat and 
cut. A dual volume control le used. Balance of the left and 
right band channel» can be adjusted by mew of a »epee - 
rate 'Balance' control fitted at the rear of the chants. 
Input sensitivity I. approximately 1100m/v for full peak 
output of 4 watts per channel (8 watt, mono), into 8 ohm 
speaker.. Full negative feedback in a carefully calculated 
circuit, allows high volºma levels to be used with negligible 
dtetortion. Supplied complete with knobs, chassis size 
11"w x 4"d. Overall height Including valve, 6". Ready 
built & tested to a high standard. 81840. P. & P. 21.50. 

HARVERSONIC STEREO 44 
A solid state 
etereo amp - 
Wier chants, 
with an out- 
put of 9-4 
watts per 
channel into 
r ohm speak- 

ers. Csiag the latest high technology integrated circuit 
amplifiers with built in short term thermal overload 
protection. All components Including rectifier smoothing 
capacitor, fuse, tone control, volume control., 2 pin din 
socket, & 6 pin din tape rec./play socket are mounted on 
the printed circuit panel oie approx. 9r x 21" x 1" max. 
depth. Supplied brand new a Leafed, with knobs, brushed 
anodised aluminium 2 way escutcheon (to allow the 
amplifier to be mounted horizontally or vertically) at 
only 17-50 plue 50p P & P. Maine transformer with an 
output of 17v a/c at 500m/a can be supplied at 11.50+ 
40p P & P it required. Full connection details supplied. 
VYSAIE a REIINE SPEAKERS & CABINET FABRICS 
app. 64 In. wide. Our price 1160 yd. length. P. a P. 50p 
Per Pd. (min. 1 yd.). S.A.E. for samples. 

B RAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS. Giving 13 alternatives. Primary: 0-210-240v. 
Secondary combination. 0-6-10-15-20-25-30-85-40-40y. 
halt wave at 1 amp. or 10-0-10, 20-0-20, 30-0-80v. at 
2 amps full wave. Size Sin. long x 35in. wide x lin. deep. 
Price 1890 P. 5 P. 90p. 
MAINS TRANSFORMER. For power nipping. 
Pei. 900/240v. Bec. 9-0-9 at 500 met. 11.10. P. t P. 60p. 
Pri. 200/240v. Sec. 12-0-12 at 1 amp. 11.56. P. 5 P. BOp. 
Pei. 200/240v. Sec. 10-0-10 at 2 amp. 11295. P. 5 P. 90p. 
Pri. 9(0/140V Sec. 23V at 1.6amp, 0V at 41 amp, 8V at 
50mA. 12-00 + 65p P. & P. 

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. 
A.C. Input. Four switched fully smoothed D.C. out- 
puts giving 8v. and 75v. and 9v. and 12v. at 1 amp 
on load. 
Fitted emulated output terminals and pilot lamp 
indicator. Hammer finish metal case overall else 
6" x 35" x 25". Ready built and tooted Price 15.75 
P. A P. 86p. 

TEREO-DECODER 
S IZE 2" x 3" x r ready built. Pre. 
aligned and tooted. Sens. 20.660 mV 
or 9.16V neg. earth operation. Can 

be fitted to almat any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted if required. Full detalle and 
instructions (Inclusive of hlata and 
tips) .applied. 1962 Om 20p. P. & P. 
Stereo beacon light if required 409 
extra. 
QUALITY RECORD PLAYER AMPLIFIER MR. II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECCeS. EL84, 
and rectifier. Separate Ban, Treble and Volume controls. 
Complete with output transformer matched for 2 ohm 
speaker. Sise 71n. wide o lin. deep x ein. high. Ready 
built and toted. PRICE 11950, P. t P. 801, 
ALSO AVAILABLE mounted on board with output 
transformer and meeker. PRICE 57.80, P. 5 P. El. 

HARVERSONIC MAINS OPERATED SOLID 

STATE STEREO FM TUNER 

Enjoy fabulous stereo radio at this 
low Introductory priceI 

Designed and styled to match our 10 + 10 amplifier but 
will exit any other standard steno amplifier. The design 
incorporates the very Latest circuitry technique. with high - 
grain, low none IF stages. Automatic frequency control to 
"look -on" station and prevent drift. IC stereo decoder 
for maximum stereo eeparatlon. L.B.D. for steno beacon 
indicator. Nominal output of tuner 100mV. Approximate 
else 195" wide x h" deep by 2r high. Supplied ready 
built, fully tested and fully guaranteed. A/C Mains 
200/240V (not available In kit form). 
SPECIAL OFFER £22.50+ £l'40 p. & p. 

SPECIAL OFFERS 
Mollard LP1IS9 B.F.-I.F. Double Tuned Amplifier 
Module for nominal 470 KBs. Sloe approx. 21" x 15" o 

0" 7.6 Volt + earth. Brand new pre -aligned. Full aped - 
Scallop and connection detain eupplied. 12-55. P. ß P. 12p 

Pye VHF/FM Tuner Head 
covering 88-108 M/Ha. 10.7 
M/Hs I.F. output. 7.8 Volt+ 
earth. Supplied pre -aligned, 
with full circuit diagram. 
Connection detail. supplied. 
Beautifully made with 
preciolon-geared FM gang 
and 323Pf + 323Pf A.M. 
Tuning gang only 1815 + 
P. t P. 36p. 

PRECISION MADE 
Pue& Button Switch bank. 8 Button» giving 18 8/P C/O 
nterlocked ewitchee plus 1 Cancel Button Plue 3 dip c/o. 
Overall else 6" x 25" x 1^. Supplied complete with 
chrome finlahed switch buttons. 2 for 1160 + lop P t P. 

HI-FI LOUDSPEAKER SYSTEM MK 1 I 

Beautifully made, simulated teak finish enclosure 
with attractive slatted front. glee 165" high x 100" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 18" x 8" ban unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 18 Ohm impedance (state which). 

OUR PRICE £12.00 each Carr. 1190. 
Cabinet Available Separaiy 1725, Carr. 61.40. 
Also available In 8 ohms with EMI 13" x 8" bars 
speaker with parasitic tweeter 11086, Carr. glee. 

LOUDSPEAKER BARGAINS 
lin.. 8 ohm 1146. P. & P. 95p. 7 x 41n. 3 ohm 11SS, P. t P 
48p. 10 x bin. 3 or 16 ohm U -SO, P. t P. 78p. E.M.I 
P et lin. 8 ohm with high Sus magnet 1806 P. it P. 50p 
E.M.I. tweeter. Approx. 80". Available 3 or 8 or 16 ohms 
MI 00 + 26p, P. a P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Size 115" x 1415" x 1i." deep. Weight 100.. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Response 40Hz-20kHz. Can be mounted on ceiling», 
walls, doors, under tablee, etc., and used with or without 
belle. Send S.A.E. for full details. 
Only 57-25 each + P. & P. (one 75p, two 90p). 

Now a1s0 available 8". - 8 ohm 10 watts, r.m.e. 20 
watt peak 40 Hz -20,000 Hz. Overall depth 1". Ideal for 
HI Fl or for use in care 1490 + P. A P. (one 36p, two 86p). 

SPECIAL LINES OFFERED 
STOCK AVAILABILITY 

HI Fidelity stereo caeeette tape deck transport mechan- 
leme as need in HI -PI Music Centres. Electronically 
speed controlled motor, belt -driven flywheel capstan, 
three digit re-eettable counter. Record/Play pre -amps. 
Blue oscillator. Record/Play and erase heads etc. Power 
supply "golfed I2V D.C. Circuit diagram, etc. supplied. 
These unite are brand new, but untested and are only 
offered to the more advanced constructor enthuelast. 
PRICE 111.87 + 11.26 P. & P. 
WE REGRET THAT WE ARE UNABLE TO ENTER 
INTO CORRESPONDENCE ON THESE UNITS. 

New but very slightly marked 'GLRNBURN' BEM 
automatic record changer decks fitted with cueing lever, 
lightweight arm and ceramic Hi -FI stereo/compatible 
cartridge. Can be need for automatic or manual play. 
PRICE 5956 + 11.20 P. t P. 

Latest model GARRARD 8300 auto/manual changer 
de -luxe with cueing lever, btu compensator, counter- 
balanced low resonance arm and fitted with ACOS 104 
diamond ceramic etereo cartridge. PRICE ONLY 41450 
+ 11.60 P. t P. 

Limited number of the latest BSA C141R1 auto/manual 
changer de -luxe. Lightweight tubular arm cueing lever, 
bias compensator. PRICE 11240 + 81.40 P. & P. 
Alto similar but without cueing lever or bias compensator. 

ONLY 5111.00 + £1.40 P. a P. 

HARVERSONIC SUPERSOUND 
IO + IO STEREO AMPLIFIER KIT 

A really fiat -clam HI-FI Stereo Amplifier Kit. Use. 14 
transistors intending Silicon Translators in the ern five 
stages on each channel resulting in even lower none 
level with improved sensitivity. Integrated pre -amp with 
Bar, Treble and two Volume Controls. Suitable for nee 
with Ceramic or Crystal cartridge». Very almple to 
modify to suit magnetic cartridge -Instructions Included. 
Output stage for any speakers from 8 to 16 ohms. Compact 
design, all parte supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component Identification clearly marked, smart brushed 
anodleed aluminium front panel with matching knob.. 
wire, »older, nuts, bolts -no extras to buy. Simple step 
by step Instructions enable any constructor to build an 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.e. per channel into 6 ohms. Fre- 
quency rrponae ±8dB 19.80,000 Hs Sensitivity: 
better than 80mV into IMO. Full power bandwidth: 
±BdB 12-16,000 Hs. Bus boost approx. to t12dB. 
Treble cut approx. to -16dB. Negative feedback 18áB 
over main amp. Power requirements 85v. at 1.0 amp. 
Overall Size 12"w. x 8"d. x 2f"h. 
Fully detailed 7 page construction manual and parts 
list tree with kit or send 25p pia larga S.A.E. 

AMPLIFIER KIT 113.50 P. t P. 66D 
(Magnetic input components 33P extra) 
POWER PACK KIT .. .. 5486 P. A P. 85p 

CABINET .. .. .. 5485 P. it P. 86p 

SPECIAL OFFER -only E22S0 if all 3 items 
ordered at one time plue LI p. di p. 

Full after sale, service 
Also available ready built and tested 18825. P. & P. 11. 

Open 9.30-S.30 Monday to 
Friday. 9.30-S Saturday 
Closed Wednesday. 
All pelees and epecificaiione correct 
at time of par and mbject to 
alteration without notice. 

8 -VALVE AUDIO 
w AMPLIFIER BASO MK II 

Designed for HI -Fi reproduo- te" tion of records. A.C. Malos 
operation. Ready built on 
plated metal hle,75"w axe au size 4 mu 4". 

1 45 h. Incorporates ECCSI, 
EL84, E280 valves. Heavy 

P 
e 

duty, double wound main. 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with Improved 
wide range tone control' giving bauand treble lift and 
cut. Negative feedback line. Output 41 watts. Front 
panel can be detached and leads extended for remote 

knob mounting of controls. Complete with ., valve*, .ta., 
7 wired and tested for only 180. P. & P. 21.00. 

ML "POUR" AMPLIFIER KIT. Similar In appearance 
to HA34 above but employe entirely different and 
advanced circuitry. Complete set of part., et, 17.00 
P. t P. 11.00. 

ri 
eI: 

10/14 WATT HI -PI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watt. from 2 
EL84a in posh -pull. 
Super reproduction 
of both mole and 
speech, with negli- 
gible hum. Separate 
Input, for mike and 
gram Wow recorda 
and announcement. 
to follow each other. 
Fully shrouded section wound output transformer to 
match 8-16 0 speaker and 2 independent volume control», 
and separate bue and treble controls are provided 
giving good lift and cot. Valve line-up 2 EL84e, ECCeS, 
EF86 and EE80 rectifier. Simple inetrnctlon booklet 
26p + SAE (Free with parta)' All parts »old separately. 
ONLY 51125 P. a P. 11.85. Alm available ready built 
and tested 515-20 P. A P. 41.35. 

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. Bine 200/300v. Frequency 
response 16Hx-25KHa. Gain 26dB. Solid encap- 
sulation size If^ x 15 x f"- Brand new complete 
with inetrnctlone. Price 51.60 P.& P. lep. 

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 few minute, from South Wimbledon Tube Station. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

(Please write clearly) 

PLEASE NOTE: P. & P. CHARGER 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 

Practical Wireless, November 1976 563 



PLASTIC BOXES IN 5 SIZES 
Easily drilled or punched, grey ABS 

boxes incorporate slots for 1.5mm pcb's 
with lid fixing screws running into integral 

brass bushes 
100x50x25mm 51p (1-9) 49p (10+) 
112x62x31mm 59p (1-9) 52p (10+) 
120x65x40mm 68p (1-9) 62p (10+) 
150x80x5omm 77p (1.9) 74p (10+) 
190x110x60mm £1.33 (1-9) £1.30 (10+) 

Polystyrene version 
Plain inside, no integral bushes 

112x61x31mm 35p (1-9) 32p (10+) 
Add 25p per £1 order value for Post & Packing 

TYPE A NEON INDICATORS 
Held in 8mm hole by plastic bezel 

150mm wire leads 

melt 
,=,9121.1330 AG 

AH 

AA 

Red, Amber, Clear, Opal 19p each 

Green 28p each 

TYPE MP NEON INDICATOR 
150mm leads, held in 6.4mm hole by nut 

01110 
Red, Amber, Clear, Opal 20p each 

On all orders quote reference PW/11/76 

Stop wasting time soldering 

The NEW MW BREADBOARD accepts 
Transistors, LED's, Diodes, Resistors, Capacitors 

and all DIL packages with 6 to 40 pins 

Includes slot -in Component Support Bracket and has over 
400 individual sockets, plus Vcc & Ground Bus Strips 

Price £9.72 (includes VAT & P.P.) 

POWERFUL 12 VOLTS MINI HAND DRILL 
Ideal for drilling 

pcb's, chassis and 
model -making 

Supplied with 2 collets that accept drills 
and tools with up to 2.4mm dia. shanks 

Price £7.56 (includes VAT & P.P.) 

SEVEN SEGMENT DISPLAYS 
Economy Quality - Only 66p 

0.3" - Red 
Common Anode - Left Decimal 

Full specification displays also available 
Red, Green and Yellow 

£1.35 each inc. data O' 
P.P. Note. Unless included in price add 25p pos & packing 
for orders totalling under £10 Prices include VAT and are 

valid in UK only for 2 months from journal issue date. 

(Michael Williams Electronics 
47 Vicarage Av., Cheadle Hulme, Cheshire SK6 6JP 

II 

EYE CATCHING INSTRUMENT CASE 
Removable Red, Orange or Grey covers 

Black chassis with support brackets 
Overall size 250x167x68mm 

Price £11.86 (includes VAT & P.P.) 

ECONOMY DUALITY LED's 
50 for only £5 

100 for only £9 
Mixed bags, all sizes, various colours 

le 5s 

1B' u+ )em 

Ì ro Cr 
FULL SPEC. INDIVIDUAL LED's 

Red (any size) £0.75/pack 
Green, Yellow, Orange (any size) £1.20/pack 

Packs contain 5 LED's, clips and data 

g ij'IIII= 
OH LAMPHOLDER 

For LES or Midget flange lamps 
13mm hole fixing, lamp not included 

Red, Blue, Green, Amber, Clear, Opal, Orange 
Price 25p each (See P.P. Note below) 

Quantity quotations on request. 

ulve you only 
HALF 

a Constructor? 
For a year or two / was only half a constructor-struggling along trying to 
find the right components by tramping from shop to shop. Then I 

discovered Home Radio and their marvellous Components Catalogue! 
It's made life so much simpler for me-I can soon locate just what I need 
and then order by phone. I really feel that now I can claim to be a complete 
constructor. 

The Home Radio Components Catalogue consists of 1 ar,da Piffle ,,,v ,wre.a ;n axe capitals 
200 pages containing some 5,000 Items, nearly 2,000 of 
them illustrated. Everything is set out so clearly the 
catalogue is a pleasure to use. When you buy one you 
also receive free a mini catalogue filled with super 
bargains. The saving on some of your purchases from 
this bargain Ilst alone can more than pay for your 
catalogue. The catalogue costs 90 pence plus 35p for 
postage and packing. Why hesitate? Send off your 
cheque or P.O. for £1.25 now, and discover the satis- 
faction of being a complete constructor. 

NAME 

ADDRESS 

I HOME RADIO (Components) LTO. Dept PW 
234.240 London Road, M,icham, 5ur,et CR4 3540 
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THE 
CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 

IMPORTANT NEWS ! 

WE ARE PLEASED TO ANNOUNCE T'NAT THE 
"MANTA" - ONE OF THE HIGHEST QUALITY 
IGNITION UNITS AVAILABLE - IS NOW SUPPLIED 
IN KIT FORM 

CONSTRUCT THIS TOP PERFORMANCE IGNITION 
UNIT AND BENEFIT FROM IMPROVED PETROL 
CONSUMPTION, SMOOTHER RUNNING AND 
INSTANT STARTING FOR YOUR VEHICLE. 

KIT PRICE (INCLUDING POSTAGE AND PACKING, V.A.T., 
FULL ASSEMBLY AND INSTALLATION INSTRUCTIONS) 

ONLY £16.50 

(Ready made unit available at £1985, 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 

11Iß a ô electronics 

From Denco Coils, through TTL, C'Mos, Quarts Crystals, Vero, 
DVM Chips, Clock chips, LED's; LCD's; Displays, Transformers, 
Boxes, Cases, Knobs and millions of R's and C's, Transistors and 
Diodes. 

It's all in our BRAND NEW illustrated 
CATALOGUE. FREE with every copy 
are 36p worth of vouchers. 

Send 35p, inc. Free p & p to 

Dept. I Chromasonic Electronics, 
56, Fortis Green Road, London, NIO 3HN. 

tMAGENTA PW10, 61 Newton Leys, 
Burton on Trent, Staffs. 

electronics ltd. DE15ODW 

for professional components and service 

COMPONENTS & HARDWARE 
Applications. Inclusive prices. No minimum order. Speedy despatch by 

first class post. 

SHEET METALS; CAPACITORS; ENAMELLED & TINNED COPPER 
WIRES; RESISTORS: CABLE; IC's; TOOLS; SWITCHES; SCREWS. 
CASES, DIODES; PCB SUPPLIES; TRANSISTORS: PLUGS & 

SOCKETS; LEDs; DRILLS; VEROBOARD ETC. 

FREE CATALOGUE 
INCLUDES SAMPLES & TRANSISTOR TESTER DATA OFFER. 

Please send 2 x Mg stamps to cover postage etc. 

COMPLETE RADIO STATION FOR 
ANY LOCATION, Comprising: the NEW 
R.300 RX (with Xtal Marker), Gen. Cov. 
RX., Headphones, VFA, System "A", all 
connecting cables. Deliv. Securicor (our risk). 
ASSEMBLED IN SECONDS! 
BIG CASH SAVINGS! 

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 & 
GW. The GC was coming in like a bomb and in 
almost all cases both sides of the SSB QSO's were 
logged QS., and this on Top Band in late afternoon! 

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

SYSTEM 'A' £32'40 
250 w.p.e.p. OR for the SWL. 

SYSTEM `J' £38.60 
500 w.p.e.p. (improved `Q' on receive). 

PARTRIDGE SUPER PACKAGE 

£18900 
OR 8.300 ONLY 
£168.75 incl.deliv. 

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

Just telephone 
your 

card number 

Phone 0843 62535 (or 62839 after office hours) 

IF YOU CAN'T HEAR THEM, YOU WON'T BE ABLE 
TO WORK THEM. LET US GIVE YOU FREE ADVICE 
ON YOUR ANTENNA PROBLEMS, 
GIVE US A RING OR WRITE, WITH SAE. 

BOX 5 

G3CED 

QI4QTR/L7G 
9l7l105 1gillS t'Fn.r F.rL, Thtri,' 

LECTIlOM/C ` 
G3VFA 
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r 
Switch 

time intervals 
control 

chan9pVer 
ay 1 to 1000 seconds 

rereset 
COntrols. 

Ideal 

Fitted 
with hV or anV 

for use in photograp layed 

application 
requiring 

de 
sVed 

switching' 
Incorporates 

I.C. Timer 

DORAM 
KITS 

CONTAIN 
VERYTHING 
DOWN TO 

THE LAST 
NUT! 

tanin 

Mute controf 
an 

é scale and sip, meter. *5 
d MPX Preset tune and 

a an NO eli9n ment require 
*$ensiti0'tY 

O/ INv Fq. 
C 

aietin9 

A simple heads/tails game - 
random result when activated. 
Red and green LE.D. display. 

HERE'S JUST A FEW OF THE 

See coupon on next page 

Will give your car y 
greater performance 
and help to reduce 
fuel consumption. 

2V Neg. operation. Includes ' hangover switch with 
immobilize 
position. ( 

MANY NEW AND INTERESTING KITS AVAILABLE 

* 'INTERNATIONAL 25' AMP. £29-95 + H * CASSETTE POWER SUPPLY £3-20 + S * MOTORISTS DWELL METER £5-70+ S S = 8% V.A.T. * DARKROOM EXPOSURE METER £4-75 +H * TEST BENCH AMP. £4-95 + S H = 121/2% V.A.T. * 6V ACCUMULATOR CHARGER £9-95+ S * TV SOUND ONLY TUNER £36-95 + H * 60W GUITAR AMP. £29-95 + H 

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

566 Practical Wireless, November /976 



A PROFESSIONAL DEAL 

FOR AMATEURS 

LOOK WHAT'S IN IT FOR YO 
* SEMI CONDUCTORS * CAPACITORS * Ic * MINI CERAMICS * RESISTORS * 
POTENTIOMETERS * THERMISTORS * BRIDGE RECTIFIERS * REGULATORS * 
RADIO MODULES * AUDIO AMPS * TIMERS * :ABLE * TRANSFORMERS * Pert* 
SUPPRESSION FILTERS * CRYSTALS O RELAYS * CONNECTORS *PLUGS & SOCKETS * 
CASES * KNOBS I DIALS * HEAT SINKS * SCREWS, NUTS, TAGS, GROMMETS * 
ADHESIVES & CLEANERS * DIODES & INDICA'ORS * PANEL METERS & BULBS 

ILLUM PUSHBUTTON. TOGGLE, ROCKER & PROXIMITY SWITCHES* SOLDERING IRONS* 

NI CADS * DRILLS * REPLACEMENT STYLI O SPEAKERS * BLANK CASSETTES * 
MICROPHONES* CABINETS * MULTIMETERS * LOGIC PROBES 

AND MUCH, MUCH MORE I 

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

DORAMS SERVICE ALSO 
INCLUDES- 

* MANY PRICE REDUCTIONS - 
QUANTITY DISCOUNTS ON 
CAPACITOR, RESISTOR OR SEMI- 
CONDUCTOR ORDERS * FREE - UP -DATE PRODUCT 
INFORMATION SERVICE DURING 
LIFE SPAN OF CATALOGUE 

* ALL ORDERS SENT BY RETURN -OF - 
POST 

* NO -QUIBBLE REPLACEMENT PART 
SERVICE * POST & PACKING FREE FOR ORDERS 
OVER £1 (Only applies for Great Britain 
N.Ireland and B.F.P.O. Nos.- Overseas 
orders F.O.B.) 

SEND FOR YOUR NEW CATALOGUE 
AND/OR KIT BROCHURE NOW! 

$pedal Ofet 
If catalogue ordered (priced 60p) 
you will receive a refund voucher 
of 25p. 

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

' 

DORAM ELECTRONICS LTD. 
P.O- Box TR8, 
Leeds, LS12 2UF. 

I enclose Please send 
me by return my new catalogue 
and/or kit brochure. (Over 
seas orders except for N.Ireland 
please add 30p for post and 
packing surface only. 

CAT AL.00VE 

Edition 3 

PW1 0/ 76 

PLEASE PRINT BLOCK CAPITALS 

NAME: 

ADDRESS: 

POST CODE 

An Electrocomponents Group Company 
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trot cr watc cf 
SOME years ago, the BBC broadcast an intriguing 

play called, "Rossum's Universal Robots". 
These creatures had been designed by man, 

manufactured by man, for the service of man. They 
did all the menial tasks; house -keeping, cooking, 
cleaning, shopping etc. 

But after a while, one robot said to another, 
"There's more of us now than there are of them." 
And so, like all good revolutionaries before them, the 
robots took over. Once in command, they became 
superior species and all mere humans were reduced 
to second-claKs citizen status. 

The computer is an equipment, a kind of robot; 
designed by man, manufactured by man, for the 
service of man. There are lots of them about. Cer- 
tainly not "more of them than there are of us" 
but... 

In their electronic, unfailing, frighteningly accur- 
ate and detailed memories, data about you, me, him, 
she, them-everybody, is building up. 

"Prefers blondes, likes golf, interests-photography 
and electronics, police conviction dangerous driving 
1967, failed `O' levels ... etc. etc." 

All your idiosyncrasies, traits, past personal history 
available instantly. And, of course, it needn't stop 
there. 

Many people, both in the computer industry itself 
and outside it are asking just how far things are 
likely to go. Is there really a danger that, like 
Rossum's Universal Robots, the computers could take 
over? 

Computer programmers (amongst others) often 
counter this suggestion by observing that the com- 
puter is the servant. Man provides the input and 
receives the output. It also requires man to interpret 
the output. 

The argument has a certain truth and validity. 
Yet it is also true that the computer will play a major 
role (if not the major role) in the future development 
and, perhaps, in the ultimate destiny of the human 
race. 

It is being used increasingly to "advise action" for 
many problems having first devised a solution. The 
"robot" offers its logical conclusions from the input 
data. The output is seldom questioned and decisions 
are based on this logical output-an output devoid 
of all human feeling and reduced to some cold, 
algebraic hypothesis. 

The computer can store colossal amounts of infor- 
mation. In a police state this would prove useful or 
disturbing depending upon where you stood in the 
scheme of things. 

Is there not an indication, too, that we could be- 
come so dependent upon the computer that to all 
intents and purposes we will be a slave to it and not 
the reverse? 

Have we not seen this indication already in the 

field of electronic calculators? These are now com- 
monly appearing in schools. The danger is that we 
no longer bother to add, subtract, multiply or divide, 
the "robot" in our pocket does all that for us. Ask 
anyone who uses an electronic calculator regularly, 
and they will admit that they use it even for the 
simplest of calculations. We are already a slave to 
one form of robot. 

With the advent of microprocessors, desktop com- 
puters, new technologies and techniques developing 
all the time, there must surely be a case for caution 
or at least for a rethink and appraisal. 

At Baglan Bay, in Wales, computers control and 
virtually run a gigantic chemical plant. Not only does 
the computer control individual valves, chemical 
processes etc, but it also operates an alarm system. 
If anything goes wrong the computer will imme- 
diately and automatically effect the best means to 
keep as much of the equipment working as possible 
and will shut down only the minimum of plant so 
avoiding hindrance of production as much as possible. 

In between its millions of individual tasks of moni- 
toring and instructing, the computer will fire a series 
of special signals round all its sensors and circuits to 
automatically check that it-the computer itself-is 
functioning correctly at all times. It is self -diagnostic. 

Now imagine suddenly removing the computer 
from Baglan Bay and making man work the plant. 
The result would be chaos and probably failure be- 
cause the whole complex is run and has been de- 
signed to run from a computer. 

In the future our way of life is moving more and 
more towards dependence upon the computer. All the 
computers need do is to simply stop working-and 
we're dead. 

The more reliance we place on computers, the 
more we use them, then by definition, the more we 
are dependent upon them. It is the slow, unsuspect- 
ing, tender trap and we're walking right into it. 

Remember, too, that the "thing" (whatever it is) 
that controls need not assume human form just to 
please our visual satisfaction. The power behind the 
throne could just as well be a black box-possibly 
drawing its power from light and/or radio activity 
thus making sabotage impossible. 

What about those UFO's or anyone else who 
wanted to take us over. All they need do is conquer 
our computers and they've got us! 

What man does with the computer is now a major 
consideration. A crossroads has been reached. The 
computer is destined to be developed far beyond 
most people's wildest imagination. The final outcome 
will dominate our entire way of life. 

Think about it-while you're still able! 

LIONEL E. HOWES-Editor. 
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Mail Order 
Protection Scheme 

THE attention of all readers 
is drawn to the details of 
the Mail Order Protection 

Scheme published on page 606 of 
this issue. We shall publish it 
again from time to time. 

Please note that for the pur- 
poses 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. 

Super Service 
yERO ELECTRONICS 

LIMITED have announced 
the inauguration of their 

Verospeed Service Division. They 
undertake to despatch all written 
orders on the day they are re- 
ceived and a telephoned order 
before 3 p.m. will still get the 
goods in the post that evening. 

The products in this service 
have been carefully selected from 
the most popular ones in the Vero 
Electronics range to enable R & D 
prototyping to be carried out with 
the same products which can be 
obtained in production quantities 
at production prices from Vero 
Electronics Limited themselves. 
The prices for components are 
quoted in the catalogue and there 
is no extra charge for postage 
and packing. Vero also state, that 
there is no minimum order sur- 
charge. Vero Electronics Ltd, In- 
dustrial Estate, Chendles Ford, 
Hants. Tel: 04215 2956. 

spectacular shows, and the latest, 
The International Ideal Home 
Exhibition, promises to be no 
exception. 

To be held at the prestigious 
National Exhibition Centre, Bir- 
mingham, the theme of the show 
will be the "Family". On show 
will be three fully -furnished 
homes, a solar energy house, a 
theatre with cookery, Hi-Fi, TV, 
photography, fashion shows and 
personal appearances by stars of 
the entertainment world. 

The Solar House being shown is 
equipped with solar panels to heat 
domestic water, is fully insulated 
to the latest standards, and 
equipped with the latest energy 
saving devices. To back up this 
new form of energy, researchers 
claim that for the average family, 
50 per cent of the total energy 
used is for hot water and the sun 
can provide 70 per cent of this. 

For those wishing to attend 
the Exhibition will be open for 
two weeks from Thursday, 14th 
October to Saturday, 30th 
October. 

which include an extension to 
Doram's range of NPN, PNP, 
Unijunction and Field Effect 
Transistors; a Constant Current 
Charger and Rhythm Generator 
IC and 2m mobile aerials. In 
addition to the main catalogue 
Doram have published a fully 
illustrated brochure containing in- 
formation on no less than 26 new 
"easy -to -construct" kits. Doram 
Electronics Ltd., PO Box TR8, 
Wellington Rd, Industrial Estate, 
Wellington Bridge, Leeds LS12 
2UF. 

Solar on show 
JUST a short note for those 

who enjoy a good exhibition, 
albeit one that has little to do 

with wireless. It appears that the 
Midlands is slowly overtaking 
London, when it comes to staging 
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Catalogues for all 
DORAM ELECTRONICS 

LIMITED, one of Britain's 
leading mail-order distribu- 

tors of electronic components, con- 
struction kits and accessories have 
published a new `Edition 3' cata- 
logue priced at 60p and a new 
construction kit brochure priced 
25p. Should customers order both 
publications together, Doram are 
offering a special price reduction 
of 15p so customers only pay a 
total of 70p. In addition each cus- 
tomer will receive two 25p 
vouchers which may be used at 
any time, as a refund, when plac- 
ing orders with Doram. 

A special feature of the main 
catalogue is that during the life 
span of the catalogue customers 
will receive, absolutely free, up- 
date amendment leaflets giving 
information on new lines and 
price changes. 

Many new products have been 
added at the request of customers 

Quad from the Beeb 
ACORDING to a BBC state- 

ment, no commercial 
quadraphonic matrix 

system so far broadcast has 
achieved international acceptance. 
The statement continues by say- 
ing that not only is the present 
array of quadraphonic techniques 
unacceptable, but by and large, 
they don't match up to the stan- 
dard achieved by BBC VHF radio. 

Further to these findings, the 
BBC Research Department has 
developed a new matrix system 
which has already undergone 
rigorous tests and comparisons 
with other systems already known. 
The tests are claimed to have 
been judged by panels of 
engineers, acoustic experts, 
musicians, and producers of all 
types of radio programmes. The 
findings of these tests on this new 
type of transmission, known as 
"Matrix H" are said to be very 
favourable and that the system is 
far superior to anything yet tried. 
"Matrix H" has also been found 
to combine excellent compatibility 
with very good quadraphonic re- 
production. 

The present BBC stereo distribu- 
tion network it is claimed is 
capable, without modification, of 
carrying "Matrix H". However, 
the extension of BBC VHF radio 
services and stereo throughout 
the UK remains the first technical 
priority and unfortunately, no 
regular quadraphonic service is 
envisaged at present. 
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pIII& 
AND ASSOCIATED AUDIO SYSTEMS 

BEN DUNCAN 

THIS article is intended to help the amateur 
design and build good high powered audio 
equipment for discos, groups and PA applica- 

tions. (Abbreviated to D. G. and PA throughout this 
article.) Two basic factors predominate: 

1) Good reliability. Most group, disco and PA. 
(G. D. and PA) equipment is used publicly, and 
breakdowns can be embarrassing at the very least. 
Also, such equipment is generally under infinitely 
greater stress than domestic equipment, which is 
rarely, if ever, run flat out for any length of time. 

2) Inherent robustness. G. D. and PA equipment 
is generally subject to poor physical treatment. 

Unfortunately, I know from experience that some 
constructors and manufacturers use domestic design 
philosophy for this class of equipment. Reliable 
equipment is based on good, simple . designs, built 
of top quality components, using generous overatings 
at points of stress. Such excellence is expensive, but 
repays the owner a thousandfold in the long run. 
IT IS ABSOLUTELY FALSE ECONOMY TO SKIMP. 
The fundamentally commercial aspect of the uses of 
G. D. and PA equipment eases the higher expendi- 
ture involved, and in any case, sheer enthusiasm 
for loud music make it a worthy sacrifice to many. 

In the past, G. D. and PA equipment has lacked 
sound quality, but there is no longer any technical 
reason why fundamentally Hi-Fi reproduction should 
not be possible. 

Another factor is versatility. For G. D. and PA 
applications are broadly similar and it is logical to 

design a system that will either serve all three 
purposes and/or is readily convertible for alternative 
applications (Fig. 1). Consistent with this aim, 
nothing specific is described in the following text. 

Power amplifier 
High power amplifiers, until recently, had been a 

very acceptable stronghold of valves. However, 
second generation power transistors make all valve 
equipment technically obsolete. Only the elusive 
valve sound, beloved of some guitarists, makes the 
valve a must for a dedicated few. 

The relationship between power output and actual 
loudness is commonly misunderstood. Reference to 
Fig. 2 shows that for a given volume of space, the 
output wattage mist be multiplied by ten to double 
the loudness. Thus 100W is only three times louder 
than one watt. Careful consideration of this graph, 
and the cost of loudspeakers, shows the optimum 
power to be around 70/100W. Outdoor PA and 
(noisy) groups may need higher powers, and 300W 
would be needed for any worthwhile (50%) increase 
in loudness. Note that 300W is half as loud as 1,000W 
and NOT 500W as is commonly supposed. 

Heatsinking and ventilation must be superlative 
for the sake of reliability, even if the output 
transistors run coolly on music and voice signals. The 
rough sine and square wave inputs derived from 
synthesisers, guitars and organs can cause rapid 
overheating and dissipation may well exceed peak 

SPECIFICATION DISCOTHEQUE GROUP PUBLIC ADDRESS 

Power output (watts RMS) 25-100 25-1000 50-1000' 

Distortion (THD at max. rated 
output, 1kHz) 10% 10% 10% 

Hum and noise- 
suggested level. - 100dB 100dB -100dB (min) 

Phono input 
Tape input/output 

Microphone input 
Other inputs 

Ceramic (Two) 
Pre-recorded effects 
and jingles 
Dynamic - 

- 
Reverb & pre-recorded 
effects 
Dynamic (several) 
Guitar (several) 
Synthesiser, Organ 

Ceramic 
Pre-recorded speech & 
music 
Dynamic, Crystal - 

Specialities Monitoring, stereo, 
autofader 

- - 
The wider range is accounted for by indoor v. outdoor usage. 

Fig. 1 : Typical specifications for G.D. and PA applications with suggested standards to aim for. From these a composite specification may be obtained. 
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output power. Apart from overheated output stages, 
the transformer may overheat unless conservatively 
rated, due to the heavy load these signals will impose 
upon it. In order to effect cooling, heat is dissipated 
in three ways: (1) Conduction, the heat spreading 
out through the chassis, if of metal. (2) Convection, 
whereby cool air, in cooling a heatsink, becomes 
warm, and in rising, draws a fresh supply of cool air 
in, from underneath it. (3) Radiation. Heat is emitted 
directly from a heatsink. Matt black surfaces emit 
(and absorb) heat best. Heatsinks are best mounted 
inside an amplifier, as there is always the danger 
in externally mounted heatsinks that the live 
transistor casing may be shorted to chassis; a sure 
recipe for disaster. 

Thermal resistance 
Where the transistors are in contact with the mica 

washer and heatsink, these joints should be smeared 
with thermal conductivity compound. Silicon grease 
is an inferior substitute. All metal from which heat 
must be able to radiate freely should be painted 
matt black. The capacity, or thermal resistance of 
a heatsink is measured in °C/W and is determined 
as follows : There are generally three thermal 
resistances (0) to be taken into account. These, when 
added, together with the ambient (room) temperature 
give the actual transistor junction temperature, the 
maximum value of which, (T) Max) is ascertained 
from data books. Dissipation is always assumed to 
be 100 per cent of the transistor's power output, 
though in reality it is usually closer to 50 per cent, 
thus giving an overload safety factor of 100 per cent. 

(RMS 
watts) 
output 
toco 

500- 

300- 
200- 
150 

100 
eo= 
eo- 
40- 

20- 

107 
a_ 
a- 
4- 

2- 

0.1 

0.01 

I 
W28a1 

16 30 70 160 300 700 10'00 3006 708070,000 
Room volume (cubic metres) 

Fig. 2: Straight line graphs showing the relationship between loudness, 
wattage and room volume. An increase of 10dBA represents a doubling 
of the loudness. Also one acoustic watt is approx. 120dBA @ 1 metre, 
and 10W is approx. 130dBA @ 1 metre. 
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Typically, 01 (junction to casing) is 1.0°C/W 
02 Across mica washer) is 0.5°C/W 
03 (Heatsink; Area and mass of sink 

are the basic factors) is (say) 1'5°C/W 
Then 01+02+023=3°C/W. Thus the junction 
temperature of a transistor, driven at 25W, mounted 
on a 1.5°C/W heatsink with a mica washer, would be 
(3x25) 75°C, plus ambient temperature (Tanib) (say 
25°C)=100°C. Similarly, to calculate the required 
capacity of a heatsink, 

(T)max- Ta,nn) 
03- - (01+ 02) 

W 

W being the dissipation in watts of the transistor. 

Lead lengths 
It is highly inadvisable to mount preamp circuitry 

within the casing of a power amplifier. Apart from 
reducing versatility, it makes high frequency 
instability almost certain in many cases. Any 
oscillation in these circumstances is likely to be of 
a very high order and pass unnoticed, the only 
symptoms being overheated components. Any input 
level above 200mV is satisfactory, but in any case, 
input wires must be kept well away from the output 
stages and under no circumstances should input and 
output wires be run parallel at less than 60mm 
distance. If it is necessary for input and output 
wiring to cross over, minimal interaction is achieved 
by placing the wires mutually at right angles. 

A low input impedance (600f1) allows long input 
cables to be used without undue signal loss. However, 
high impedance inputs are more versatile as all lower 
impedances may be fed in without loss of quality. 
Thus provision of both low and high impedance 
inputs is suggested. The latter is tapped off a low 
impedance input by addition of a series resistor of a 
value corresponding to the impedance required. 
Naturally, there is some signal loss. 

Electronic overload protection circuitry is ideal for 
G. D. and PA equipment, but is necessarily complex 
to be effective. Therefore low tolerance fuses are 
the most common form of protection, and are 
relatively satisfactory. These fuses are simply rated 
at just above the average peak current, whether in 
the speaker or power lines. A double throw switch, 
wired to two fuses allows rapid changeover to a 
reserve fuse in the event of an exceptional peak 
blowing the first. If, however, there is a genuine 
fault, the reserve fuse will blow, and in so doing, 
confirm this. 

Loudspeakers 
Good bass response is essential in this type of 

equipment, with 70Hz being a maximum satisfactory 
frequency. RaC4 response below 30Hz however, due to 
turntable rumble and LF acoustic feedback, and treble 
response above 10kHz, due to inevitable scratch and 
hiss on disco records is unnecessary. Most high power 
speakers tend in any case to be bass heavy and few 
extend beyond 10kHz. 

It is essential when choosing speakers, to match 
both speaker and amplifier powers in RMS or peak 
ratings, and never to compare music ratings, as these 
vary from 20 per cent to 100 per cent above RMS, 
depending on the method of measurement. 100W 
RMS = 200W peak = 200W USA =120 - 200W music 
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power =150W IHFM! If a speaker is to be used 
exclusively with voice and music signals, a 20 per 
cent overload factor is recommended for the 
speakers. That is, for a 100W system, the speaker 
rating(s) should total 120W. Some speaker manufac- 
turers significantly underrate their speakers and this 
possibility should be checked with the manufacturer. 
For example, a speaker with a nominal 100W 
rating, could be safely fed using a 100W amplifier 
with all types of signal input. If the roughly sine 
and square wave signals from synthesisers, organs 
and guitars are to be handled, a 50 per cent overload 
factor is considered mandatory. A significantly lower 
overload factor may result in premature speaker 
failure or burnt out voice coils. It is not unknown 
for speaker cabinets to catch fire! 

Multiple speakers 
In high power systems, it is rare to use a single 

speaker, and units over 100W are not commonly 
available. With 100W say, two 60W speakers could 
be used, giving a 20 per cent overload factor. 
Whether they are wired in series or parallel depends 
on the required impedance. The wattage rating of 
each speaker being simply added, provided they are 
of the same impedance, or if they are of differing 
impedances, they share the power according to the 
inverse ratio of their impedances, given that the total 
impedance matches the amplifier. This applies only 
to second generation (Constant current source) 
power amplifiers, the power dissipated being 
inversely proportional to the loudspeaker impedance, 
due to the ultra -low source impedance. Use of 
several speaker cabinet, instead of mounting 
several speakers in one cabinet allows sound to be 
evenly distributed with greater ease. 

Cabinet design 
Designs specifically for G. 1). and PA applications 

are rarely met, but sensible uprating of a HiFi 
enclosure design is satisfactory. Here is a summary 
of cabinet design points : High density chipboard is 
suitable, and the thicker the better is an ideal maxim 
as long as it is not carried to extremes. A thickness 
of 18mm is suitable for most enclosures. Chipboard 
is easily damaged as are most materials if on the 
road. A solution is to build a framework of angle - 
girders around the cabinet, joined together with 
wing nuts. Its effect is to make enclosures virtually 
indestructable. Cabinet dimensions should be 
rectangular and as large as possible. 

Bass reflex cabinets should have both their 
height and width greater than the speaker cone 
diameter, with a depth which is greater than a 

third of the width. Infinite baffle cabinets should be 
totally filled with tightly packed acoustic wadding. 
Bass reflex cabinets require lagging of some 6mm 
thickness on any three non -parallel walls, and only 
proper (acoustically transparent) speaker cloth 
should be used, eg "Tygan". 

Bass reflex cabinets have a reputation of being 
difficult to get good results from. In my own ex- 
perience however, no particularly arduous calcula- 
tions or long hours spent tuning the reflex vent 
were engaged upon. The mere cutting of a correctly 
sized vent, obtained from tables, gave vastly im- 
proved and eminently satisfactory response. In the 
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bibliography, books (2) and (6) give details of bass 
reflex cabinet design. 

Speaker efficiency 
The efficiency of a speaker is simply how many 

acoustic watts output compared to how many elec- 
trical watts input and is expressed as a percentage. 
At about one metre, one acoustic watt is about 
120dBA, ten acoustic watts are 130dBA, and so on. 
Thus, if 10W drove 10 per cent efficient speakers, 
the loudness at one metre would be 120dBA, or a 

power of one acoustic watt would be emitted from 
the speaker. Efficiencies of reflex systems are 
generally between 5 and 15 per cent, and infinite 
baffle enclosures, between 4 and 8 per cent. These 
efficiencies are far higher than those normally en- 
countered in domestic audio, and are due to the 
physical size of the speaker units. 

If cabinets carrying the same signal face basically 
similar directions, the speaker cones must move in 
phase for good results, and vice versa for cabinets 
facing basically in opposing directions. Speaker ter- 
minals are usually marked with relative polarity and 
it is wise to see that all connectors in the loud- 
speaker line are coherently encoded for like polarity. 
For parallel connections, like terminals should be 
joined, and for series, oppositely marked terminals 
should be connected. 

Cable types 
The use of Imm2 cable, as used for domestic per- 

manent wiring, is recommended for speaker systems 
employing lengths below ten metres. The current 
capacity of this cable is 10A, and applying 

W 
I 

R 

Where I is average current, W is RMS output wat- 
tage, R is speaker impedance, it can be calculated 
that this cable is suitably overrated for most sys- 
tems, up to, say, 150W (depending on the speaker 
impedance). This unused capacity is not wasted. 
Boomy bass, if not caused by poor acoustic damping 
can be attributed to poor electrical damping, due to 
too high a source impedance. For this reason, always 
run individual wires back to the amplifier for 
speakers in parallel and always use parallel con- 
nections in preference to series ones to keep the 
resistance between each speaker and the amplifier 
as low as possible. Long runs of fairly thin cable, 
exhibiting a relatively high impedance are also 
responsible for this. Use of the specified heavy cable 
will avoid serious loss of damping for lengths up to 
20 metres, but PA often requires greater lengths. 
The usual solution is to use a line transformer to 
step up the impedance and voltage (typically to 25 or 
100V), hence reducing the current and allowing long 
runs of thinner cable to be used, with minimal power 
loss. Special high impedance speakers are then re- 
quired, or a second transformer to step down. Good 
line transformers are expensive and frequency 
response is bound to suffer, especially at the bass 
end. This is not unduly serious in PA work, but to 
say the least, bass is desirable for group concerts! 
The solution is to use 2.5mm, cable, of 20A rating, 
which is suitable for ultra high power systems, and 
exhibits extremely low impedance; thus long cable 
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Tape 
Tape 

preamp Tone 

Organ Line 
preamp Tone 

Mic/ 
Microphone guitar 

preamp 
Reverb o 

Synthesiser Line 
preamp Reverb -I.- 

Mic/ 
Guitar guitar 

preamp 
Graphic 

equaliser 

Microphone 
Mic/ 

guitar 
preamp 

Audio 
compressor o 

Record deck Ceramic 
phono 

Patching board 

runs up to several hundred metres are practical. 
The cost of this cable, given that all cable is expen- 
sive today, is relatively low, and compared with the 
cost of line transformers, is trivial! 2-5mm2 is of the 
order of £12 per 100 metres, and the smaller sizes, 
suitable for medium power systems, are corres- 
pondingly cheaper. 

The pre -amplifier 
The preamp determines the overall versatility of a 

system of this nature. Maximum versatility is 
obtained by providing preamps to handle all likely 
signal inputs, and for these to have a common out- 
put voltage and impedance (Termed "line level"). 
Tone controls and any effects units required can be 
simply inserted in series with the line, provided they 
have unity gain and match the line level. F. C. Judd 
described a system utilising this principle in PW 
some years ago, using a line level of 100mV at 10kO2. 
The article is highly recommended, as it contains 
preamp circuitry for all common signals, though it 
would not be difficult to design circuitry using IC's. 

The line level is raised after mixing to a suitable 
voltage for feeding power amps, generally between 
100 and 1000mV. A preset output of one volt at 60051 
will feed satisfactorily into most amplifiers. Several 
of these are useful for feeding additional amplifiers, 
driving sound/light convertors, etc. The preset 
allows the line to be matched to the power amplifier, 
thus preventing damage and distortion from over- 
loading. Fig. 3 shows a block diagram preamplifier 
employing patching, for group and PA use. A patch 
board is easily made, as only single pole connectors 
are necessary, there being no need to patch the 
earthy side. 

Fig. 4 shows a preamplifier in block form for a 
disco. Line inputs can provide additional signals, 
from say, tape or phono sources. Note that the cross 
fader must be ganged log/antilog. The monitor 
signal is derived before the mic signal is mixed in, 
to avoid acoustic feedback via the headphones. The 
monitoring allows accurate cueing and control of 
the music signal sources, and thus the mic signal is 
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Preset output 

Line 
amp 

H(High 

impe- 
dance 
output 
100k) 

Preset output 

Line 
amp 

Low impe- 
dance 
output 

(soon) 

Line 
ooutput 

(10k) 

I W285 I 

Fig. 2: Block diagram of a 
versatile group pre -ampli- 
fier, shown here with a 
typical arrangement patched 
in. 

superfluous. A 2W amplifier may seem extravagant 
for headphones, but power of this order is necessary 
when surrounded by, say, 110dBA of ambient noise. 
However, the resistor 'R' is determined so that at 
maximum volume, the level is safe for short term 
listening, though not necessarily comfortable! The 
autofader is an attenuator that reduces the music 
signal at a preset speed to a preset level when the 
microphone is used. "Fader on/off" shorts the auto- 
fader, allowing normal mixing of music and micro- 
phone signals. The line interceptor allows audio 
effects to be added, and when in the 'off' position 
(input and output terminals shorted), provides two 
extra line outputs, which are available for taping, 
monitoring or linking with another preamp. 

Ceramic cartridges are ideal for disco use, in that 
they are robust and free from hum pickup problems, 
yet give good quality and can be safely used on high 
tracking weights (5g) to prevent the tone arm jump- 
ing. 

Dynamic (moving coil) microphones are tough and 
relatively unidirectional, thus reducing the prob 
ability of acoustic feedback. They are eminently 
suited to all G. D. and PA applications. 

Don't use vintage autochangers with tracking 
weights measured in ounces. These damage both 
records and styli, and lack the all essential cueing 
devices. 

Interference 
The potential for troublesome levels of noise and 

hum is high in these applications. Amplification levels 
are very high, and bass heavy speaker systems are 
bound to emphasise hum. The use of quality com 
ponents throughout is a basic step towards noise 
reduction. Carbon film, or better still, metal oxide 
resistors are recommended. Wrongly polarised or 
leaky electrolytics can be noisy while occasional 
cleaning of slider tracks and audio connectors with 
switch cleaning fluid is helpful. Freezer aerosols aid 
location of noisy components. 

Hum is usually capacitatively picked up from 
stray AC fields. The solution is to totally screen all 
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internal wires carrying any AC currents, whether 
they be signal or mains currents. Directly radiated 
RFI will also be eliminated by these measures. Be 
extremely careful not to create more hum with earth 
loops. Earth connections should be made once only 
so that a common earthing point is made using .a 
`spider' arrangement of solder tags, to prevent earth 
currents interacting and causing instability. 

Hum pick-up 
Inductive hum pickup is caused when two induc- 

tors interact magnetically, commonly a mains trans- 
former and microphone transformer. This type of 
hum can be difficult to eradicate, and for this 
reason, magnetic cartridges and microphone trans- 
formers are best avoided for these applications-the 
latter is easily substituted for with a transistor 
matching preamp. If this is not possible, rotation of 
both inductors to find a point of minimal hum and 
maximum separation are helpful. 

Instability, mains -borne RFI and RF pickup are 
all similarly dealt with by connecting a 100nF 1000V 
capacitor across the AC mains entry point and across 
the secondary transformer terminals. If the DC 
power line is longer than 150mm, connect 1000µF 
and lOnF capacitors in parallel. Add a series resistor 
of value 1-33141 as close as is practical to the base 
lead of all low-level silicon common emitter/collec- 
tor configuration transistors only. Connect also a 
capacitor of 250-1000pF from base to emitter, again 
as closely as possible. Keep all wiring short, sliding 

PU 
Preamp for 
ceramic 

PU 

P'earnp for 

PU 
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1 
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Bass Treble 

77 
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Microphone 

0 

extra earthed braiding stripped from coax TV cable 
over low-level screened input cables in difficult 
cases. All metal within a unit must be earthed, but 
once only, to avoid hum loops and instability. 

Power supplies 
Stabilised supplies are strictly unnecessary for use 

with a well designed power amplifier, especially 
when used with music and voice signals only. It is 
desirable to use an overrated transformer and large 
value smoothing capacitors (over 10,000µF), the 
former for reliability under overload conditions and 
the latter to eliminate hum and prevent HF in- 
stability. If the output of an amplifier drops exces- 
sively on the heavy signals previously outlined, then 
proper electronic stabilisation is advised, though 
large value smoothing capacitors and overrated 
transformers should also be used as a matter of 
course. 

Bear in mind that for safety, all smoothing capa- 
citors should be rated at 1-5 times the RMS value 
of the transformer winding, whatever the nominal 
voltage may be to which they are subjected. Also, 
large value capacitors can damage rectifiers with 
their initial charging current. In any case, the rec- 
tifiers should be overrated, more than the trans- 
former, for they are less tolerant to overloading. If 
the transformer is 100 per cent overrated, and the 
rectifiers 200 per cent overrated, the power supply 
will survive most disasters! 

Chokes can cure extreme cases of power supply 

Auto 
fader 
on/off 

Auto 
fader 

Mic 
preamp 

Monitor 

2 watt 
ampi if ier 

Mic 
volume 

Output Input 

1 W2861 

Fig. 4: Basic Disco pre-ampll/ìer shown in block form. The Line inputs provide for additional input signals such as tape or phono. 
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hum, but should be screened and sited at least 
150mm from other inductors to avoid transmitting 
inductively coupled hum along the power lines. The 
transformer must be well ventilated, and electro- 
lytics should be mounted so as to remain as cool as 
possible. Ventilation slots in screening should not 
be in Iine with any non -screened circuitry, to avoid 
pickup of the leaking hum field. 

Lighting 
Between them, discos and groups use four types 

of lighting: Music modulated (Sound/light), random, 
strobed and gimmickry (Oil wheel, light pipes, etc.). 
It is worth noting here that it is dangerous to use 
strobed light for more than a couple of minutes and 
it must never be the dominant lighting. 9Hz or 
thereabouts is the most dangerous frequency and 
can cause epilectic convulsions, even in normally 
healthy persons. 

Any design utilising external signal inputs must 
incorporate a quality isolating transformer for 
safety. For RFI suppression, chokes of the same cur- 
rent rating as the control devices should be close 
wired in series with the live terminal of these. These 
can be made of about twenty turns of suitable heavy 
wire wound on an, insulated ferrite rod. Connect a 
100nF capacitor across the mains supply, and keep 
all mains and audio wiring short and screened. 
Triacs are generally better than thyristor control 
devices, as they give full wave control, thus twice 
the lighting output of the latter. They may be 
directly substituted into many designs, though a 
diac must be added in series with the gate connec- 
tion. 

Bear in mind the massive current surge when lots 
of cold lamps, exhibiting a very low resistance, have 
mains current initially applied via the control 
devices. Rather than overrate these, an alternative 
solution is to connect a switch across them. Before 
using the unit, the switch is turned 'on', so as to 
short the devices, and allow the lamps to warm up 
and attain normal resistance. This switch can also 
be used to switch in full lighting. 

Cable and bulbs 
Electrical goods suitable for these applications 

can be obtained cheaply from wholesalers. lmm2 
(l0A) cable is suitable for most connections and is 
relatively cheap while rubber plugs and sockets, 
virtually indestructible, are essential for trailing 
connectors and extension leads. Low wattage bulbs 
(25-60W) are best for sound -to -light displays, where 
rapid response is essential, while the slower response 
rate of 100/150W spot bulbs is suited 70 strobe and 
random displays. Gelatine (Coloured, heat -resistant, 
plastic sheet, used for stage lighting) is indispens- 
able, considering the astronomic cost and limited 
power of coloured bulbs. Though initially expen- 
sive its versatility is infinite, given a creative imagi- 
nation, and it rapidly works out to be cheaper than 
coloured bulbs. 

Miscellaneous 
Though standard jack connectors are universally 

used in G. D. & PA applications, DIN connectors are 
useful for multiple connections, and provision of 
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these and Cannon connectors would ensure com- 
patability with Hi-fi and studio professional audio 
equipment, if desired. Jacks should not be used for 
speaker connections, as they cause a momentary 
short circuit on insertion, which may well be 
sufficient to blow a fuse. It also increases the likeli- 
hood of a microphone, for instance, being plugged 
accidentally into the speaker socket! 4mm con- 
nectors (Banana) are ideal for speaker connections, 
though care is needed to avoid shorting, they are 
cheap, extremely tough, of low impedance, and un- 
like DIN loudspeaker connectors, are single pole, 
thus reversible if neccessary. 

Stereo is strictly unneccessary for disco systems, 
as apart from costing nearly twice as much as a 
mono counterpart, stereo separation on modern day 
singles is fairly poor, and few people at a disco would 
hear stereo separation anyway. On the other hand, 
discos are a lot to do with psychological impact, and 
effective multi -channel sound would be a welcome 
step. 

Finally, I cannot overstress the goals of reliability, 
robustness and versatility, in that order. Bear in 
mind Murphy's law "If anything can possibly go 
wrong, it will"-and in the worst possible situation. 
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RVICE FOR READERS 
All boards, except SRBP, are glassfibre, drilled and roller -tinned 

To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOUS 

Please supply PCB/s as indicated by tick/s in box/es 

Issue Project Ref Price P/P 

Mar 75 Electronic Organ 
(set of two) 

AM0315 
AM0318 7.56+25 

Sep 75 Electronic Clock D N07951 
(set of three) DN0796 2.40+15 

DN0797 
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 3.40+18 
Dec 75 Disco System, Light Modulator AM0423 2.70+18 
Jan 76 Music Box SRBP DN1/JM 2.25+18 

glassfibre DN1/JM 3.00+18 
Jan 76 Emergency Light Unit AM0419 3.50+18 
Mar 76 CMOS Crystal Calibrator AM0438 1.19+ 12 

Apr 76 DF Receiver 
(set of two) 

DN4/JM 
DN5/JM f 1.92+15 

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 2.08+15 
Jul 76 Disco Preamplifier A003 0.65+12 
Aug 76 Cassette Player Power Supply A001 0.65+12 
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 2.08+12 
Oct 76 Interwipe DN8JM 0.80+12 
Oct 76 Video -Writer (set) D002/3/4/6 

A007 19.44+35 
Oct 76 Hazard Flasher D005 0.76+12 
Nov 76 Low Level Battery Indicator A016 0.40+12 
Nov 76 Electronic Thermostat A017 1.30+12 
Nov 76 Cirtest Probe A018 0.48+12 
Nov 76 Burglar Alarm A019 0.504 12 

Nov 76 DFM Pre -scaler PCB AO15 will be added to set of four 
DFM boards at no extra cost. 

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. 

for £ made payable to READERS PCB SERVICES LTD. 

NAME 

ADDRESS 

Post Code 

Any correspondence concerning this service must be addressed to 
PCB SERVICES and not to the Editorial offices. 
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(Contd.) 
Ron HAM ER.A.S.* 

WHEN it comes to propagation, JLne is a most 
unpredictable month; the only real certainty 
is that it is well into the sporadic -E "season" 

and that there will be disturbances to radio signals 
in the four to six metre bands. There is always a 
good chance (like this year) of fine hot weather, so, 
in June there should be days when the troposphere 
is "open", to answer the prayers of the 2m and 70cm 
DXers. 

SOLAR ACTIVITY 
At midday on June 16th, 1976, the writer 

recorded a small burst of radio noise from the 
"active" sun, and that was the first for a month and 
more evidence of the sunspot minimum. Maybe it 
was a good thing that it was "quiet" in June because 
there were enough other upsets to orderly radio 
communication without the sun stirring the pot up 
a bit more. 

SPORADIC -E 
It is convenient for the students of sporadic -E that 

so many east -European countries use parts of the 
four and six metre bands for their national broad- 
casting, while those same wavelengths are relatively 
quiet in the United Kingdom. This situation means 
that hone receivers can be tuned to the frequencies 
used by these broadcasters with little rusk of "local" 
station interference. It's tough luck for the amateur 
who uses the four metre band because when 
sporadic -E is present his tiny bit (70 to 70.7MHz) 
is blotted out with strong broadcast signals, mainly 
from Poland 

An average of 14 broadcast signals were heard 
for varying periods on June 12, 19, 20 and 28th. During 
the early evening of the 29th, an extensive sporadic -E 
manifestation enabled very strong signals from 39 

of these stations to be heard with ease between 65 
and 73MHz. At the same time a host of continental 
radio -telephone signals plus sundry automatic 
transmissions (beacons, printers, tones etc) were 
heard between 40 and 50MHz, causing interference 
to Band I television pictures, which, before the 
advent of UHF television, was a real pest around 
Wimbledon time. 

The effects of sporadic -E manifestations were 
observed by the writer on nine days of the month 
(Fig. 1) and on each occasion strong pulses were 
received on the Rl vision channel (49.75MHz) and 
frequently, programme material was heard on the 
sound channel (56.25MHz). From experience the 
writer has found that the 50MHz region is most 
vulnerable to sporadic -E disturbances (even the minor 
ones not listed in Fig. 1) therefore the Rl vision 
signal is a most useful indicator as to the presence 
and extent of sporadic -E. 

TEN METRE BAND 
The mast persistent early warning for the short 

skip conditions which prevailed on the ten metre 
band (Fig. 1) was, and still is, the signals from the 
German beacon DLOIGI which was frequently heard 
at 599, and those from the beacon in Cyprus 5B4CY, 
which was heard less often, but it told the UK 
listener that the path was open between "G" and 
the Middle East. DLOIGI was heard on all of the 18 
days indicated in Fig. 1 (12 early morning, 7 at mid- 
day and 9 early evening) while the signal from 
5B4CY was heard 5 times (5, 7, 19, 22, 28th) in the 
early evening and once (29th) during the early 
morning. Both of these beacons are part of the 
International Beacon Project co-ordinated by the 
RSGB and reports of these signals are welcomed by 
the Society because these are the rewards that they, 

June 76 

Solar 

Sporadic -E 

10M beacons 

Short slip 

Tropo 
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Fig. 1 : The black squares show the days in June 76 when unusual atmospheric conditions were recorded by the writer at his home in Sussex. 
The vardous types of activity concerned are shown at the left. 
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and the beacon keepers, get for all of the voluntary 
work which they put into running the beacon service. 

It is worth remembering that these beacon signals 
are also very good for checking the sensitivity and 
calibration of the home receiver, as well as for 
testing that new ten metre aerial. 

Monday 7 , Tuesday 8 
XII Mt. XII 

-2 

Wednesday 9 , Thursday 10 
Mt XII Mt XII 

Figs. 2 and 3: The barograph charts for June 7 to 14 and 14 to 20 
showing the changes in barometric pressure over that period. What 
may appear to be small changes in pressure can have a profound 
effect on the transmission properties of the troposphere. For example, 
the drop occurring on the 18th was responsible for an opening to the 

Continent on part of the VHF broadcast band. 

Mt 

1 
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TROPOSPHERIC 
The atmospheric pressure recorded on the writer's 

barograph throughout June remained consistently 
high and only fell below 30in. (1016 mb) for about 
24 hours during the week-end of June 19/20th. There 
were several slight changes lasting for a few hours 
at a time which were enough to "open" up parts 
of the VHF/UHF spectrum for short periods over a 
limited frequency range. A good example of this can 
be seen in Fig. 2. Note the slightly falling pressure 
early on the 12th; at 0635 GMT the writer logged 
strong signals from eight continental FM broadcast 
stations between 89 and 100MHz. A similar fall 
occurred during the evening of the 13th and at 1838 
the writer heard nine continental broadcast signals 
in Band II. The pressure continued a slight decline 
and at 0735 on 14th, nine continental broadcast 
stations were again heard. None of these "extra" 
stations was heard while the atmospheric pressure 
was rising. 

Reference to Fig. 3 will show a sharp pressure 
fall during the afternoon and evening of the 18th; 
at 1239 five continentals were logged between 95 and 
100MHz and at 1800 13 continental broadcast signals 
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were heard between 89 and 100MHz. Band II was 
open periodically on 6, 7th and again during the 
early mornings of 12, 14, 15, 23, 24, 25, 26 and 29th 
and the evenings of 13, 18, 24 and 29th. 

A good picture was received in Sussex on Channel 
8 from the IBA transmitter in Lichfield, Staffs (with 
only a dipole) around 0800 on both 26 and 28th 
showing a path to the north on 189MHz. A UHF 
opening occurred early on the 26th when a very 
strong signal was received by the writer from the 
70cm beacon at Sutton Coldfield (GB3SC), again with 
only a dipole feeding the receiver. 

*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. 
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JOSTY 

JOSTY KIT 
THE QUALITY KIT 

FOR THE AMATEUR AND PROFESSIONAL ALIKE 

NEW KITS 
AT NEW LOW PRICES 

JOSTY KITS ARE GUARANTEED FOR 12 MONTHS. 

SEND FOR FREE CATALOGUE NOW AND ENJOY A NEW DIMENSION IN ELECTRONICS. 

HF 305 *NEW* 
VHF RADIO CONVERTER. 

£6.70 

HF61-2 *NEW* 
TRANSISTORISED DIODE RECEIVER. 

£4.30 

AT 365 *NEW* 
3 CHANNEL PSYCHEDELIC LIGHT. 

HF 385-2 *NEW* 
VHF/UHF AERIAL AMPLIFIER. 

£5.80 

ALL PRICES INCLUDE V.A.T. - PLEASE ADD 25P P & P 

POST THIS COUPON TO MAIL ORDER DEPT. : 

JOSTYKIT UK LTD. 
P.O.BOX 68. 

MIDDLESBROUGH, 
CLEVELAND, TS 1 4 BR. 

NAME' 

ADDRESS : 
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SEMICONDUCTORS 

LYNX ELECTRONICS 

from 

(LONDON) LTD. 

TRANSISTORS, 

RECTI 
AC128 0.15 

0.18 

DIODES, 

BD181 
8D182 

RS 

0.08 
OA90 0.08 

AC128 0.13 BD183 0.97 0C41 0.15 
THYRISTORS AC128K 0.25 

AC141 0.18 
BD232 0.60. 
80233 048. 

0C42 0.15 
OC44 0.12 

PIV -8A 1A 3A 4A 6A 8A 10A 15A AC141K 0.28 90237 0.55. 0C45 0.10 

(1082) (T05) (C108) (10220) (T0220) (70220) (10220) (T0220) AC142 0.28 
8 

813 0.20. 84 007 0.10 

50 0'20' 0.25 0'35 0'32 0'41 0.42 0'47 0'96 
AC142K0ß 
ÁC177860'18 

81371 84 Iß0 
BDV20 080 

00710.12 
0072 0ß2 

100 0.25 0.25 0.40 0.37 0-47 0.48 0.54 1.02 AC178K 0-25 BDY38 0.60 0084 0.14 
200 0.27' 0.35 045 0.40 0.58 0.60 0.88 1.14 AC187 0.18 BDY60 0.60 SCIOA 0.73 
400 0.30 0.40 0.50 0.45 0.87 0.88 0.98 1.40 AC187K 0-25 BDY81 0.85 SC4013 0.81 

600 - 065 070 - 109 119 iß8 1-80 AC188 0.18 
AC188K 0.25 

BDY62 0.55 
BF178 0-28 

SC40D 0.98 
SC4OF 0.85 

AD140 0.50 

*0143 0.46 

8E179 0.30 

8F19955 0.10 

SC41A 0.65 

sci D óás TRIACS (PLASTIC TO -220 PKGEISOLATEDTAB) 
Á0149 0.45 BF196 0.12 SC41F 0.80 

4A 6.5A 8.5A 10A 15A AD151 0.36 BF197 0.12 STE 0.20 
(a) (b) (a) (b) (a) (b) (a) (b) (a) (h) AD162 0.35 BF224J 0.18 TIP29A 0.44 

100V 0.60 0.60 0.70 070 0.78 0.78 0.83 0.83 1.01 1.01 ÁL102 096 BF244 0.17' TIP30A 0.52 

200V 0.61 0.84 0.76 0.75 0.87 0.87 0.87 0.87 1.17 1.17 
AL103 0.93 
ÁF114 0.20 

13F257 0.30 
BF258 0.35 

TIP3IA 0.54 
71P32Á 0.04 

40011 0.77 0.78 0.80 0.83 0.87 1.01 1.13 1.19 1.70 1.74 AF715 0.20 BF337 0.32 TIP34 1.85 
800V 0-96 0-99 0-87 1.01 1-21 1.28 1-42 1.50 2.11 2.17 AF118 0-20 BFW60 0.17 TIP41A 0.68 

N.B. Trlacs without internal trigger Mac are priced under column 
0.50 

ÁF1188 
AF11 

0.50 
BFX 0-26 

0.30N BF%3O 142064069 

0.14 
9 011 

(U. Triaca with internal trigger diem are priced under column (b). AF139 0.33 BFX84 0.23 N2070 0.16 
When ordering please indicate clearly the type required. AF239 0.37 BFX85 0.25 N4001 0.04 

BC107 0-09 
801078 0.09 

BFX88 0-20 
BFY50 0.20 

N4002 0.05. 
N4003 0.08 

BC108 0.09 BFY51 0.18 N4004 0.07 
OPTOELECTRONICS Special Offer P BC109 0.09 

BC109C 0.12 
BFY52 0.19 
BFV64 0-35 

N4005 0.08 
N4006 0.09 

Displays Discretas Red Led BC117 0.19 BFY90 0.85 N4007 0.10 
704 0.80 0125 Red (T1L209) 0-12 RL209 BC125 0.18 BR100 0ß0 2N696 0.14 
707 0.80 0.2 Red 0.13 9p BC126 0.20 BFY39 0.40 2N697 0.12 

727 Iß0 Oß Green 011 Axial lead BC141 0-28 BSX19 0.16 2N706 0.10 

728 1.20 Oß Clear 0-14 13C142 Oß3 BS%20 0-18 2N929 011 
747 1,50 BCl43 0-23 BSX21 0.20 2N930 0.14 

750 160 13C144 0.30 
BC147 0.09. 
8C148 0.09-87107 

8S495Á 0.12 
87106 1.00 

2N1131 0.15 
2N1132 0.16 

1.60 2N1304 0.20 

74 s 

ries NATIONAL CLOCK BC149 0.09 BT108 1.60 2141305 0.20 TTL8C152 CHIPS WIN 
0-25 

BC153 0.18. 
BT109 1.00 
87118 1.00 

2N1711 0.18 
2N2102 0.44 Le14 u 5% 

for 10+ 

£375 
(Basrlc clock chip giving 6 digit 
displays) Socket 045 

BC157 0.09 
BC158 0.09 

BU105 1.80. 
BU105/02180' 

2N2369 0.14 
2N2389A 0.14 

Less 10% MM5316 £5.25 BC159 0.09 BU126 1.80* 2N2484 0.16 
for 25+ (Sophisticated device Including BC160 0.32 BU204 1.60. 2N2646 0.30 

7400 0'14 
alarm) 
Socket for MM5316 080 

REGULATORS BC181 0.38 BU208 2.80. 2N2905 0.18 
7401 0 1 

723 0.45 BC168B 0.09 BY206 0.15 2N2905A0.22 
7402 0-14 1 amp Plastic BCl82 0.11 BY207 0-20. 2N2928R 0.10 
7403 0.1s LINEAR ICS 7805 1.50 BC182L 0.11 BVX36- 2N29260 0.09 
7404 016 LINEAR ICS 7812 1'50 BC183 0.10 300 0.12. 2N2926V 0.09 7408 0.16 
7400 0.16 

301A 8 Pin DII 0.35 7815 1'SO BCI83L 0.10 Fí00 0.15* 2N2926G 0.10 
7410 0.16 

307 055 
306 14 Pin DII 0.90 

7818 BC184 0.11 900 0.18. 2N3053 0.15 
7413 0-29 331 14 Pln DII 1.80 LM310-5 1.,y 

BC184L 0.11 1200 0.21* 2N3054 040 
7417 0-27 555 8 Pin Dii 045 1-M340-12 1.35 BC207B 0.12 ems- 2143055 0.50 
7420 0.18 
7427 0.27 
7430 0.18 

565 14 Pln DII 2.00 
566 8 Pin DII 1.50 
567 8 Pin DII 2.00 

LM340-15 13.5 
LM340-18 1.3S 

BC212 0.11 
BC212L 0.11 

300 0.50 
600 0.55 

2143440 0.58 
2N3442 1.20 

7432 0.27 
7437 0-27 

709 8/14 Pin DII 0.35 
741 8/14 Pin DII 0.28 

BC213 0.12 
BC213L 0.12 

900 0.80 
1200 0.65 

2N3525 0.50 
2N3570 0.80 

7441 442 
065 . 

7445 083 

748 Pin DII 0.75 
3900 14 Pin CHI 0.70 SP SPECIAL BC214 0.14 

8C214L 0.14 
BZX81 Series 
Zeners 0-20 

2N3702 0.10 
2N3703 0.10 

7447 0.81 C*fig p. yip. OFFER BC237 018 BZX83 or 2143704 010 
7448 0'75 CA3089E 2.14 BC238 0.16 BZX88 2N3705 0.10 
7447A 0.95 CA3090Q 3.22' BC300 0.34 Serles 2N3706 0.10. 
7470 0.30 CA3130 0.79 LM309K BC301 0.32 Zenere 0.11 2N3707 0.10 7472 0ß5 
7473 0-30 
7474 032 

MC1307P 1.96 
MC7310P 198 

1A 703 5V BC323 0.80 
BC327 0.18. 

C106A 0.40 
010880-45 

2N3714 1.05 
2N3715 1.15 

7475 047 MC1351P 0.91 95p BC328 0.16 C106D 0.50 2143718 1.25 
7478 0.32 MC1352P 0.91 BC337 0.17 C108F 0.35 2N3771 1.80 
7482 0.75 MC1458P 2.5 8C338 0.17 CRS1/050ßS 2N3772 1.80 7485 1.30 
7486 0.32 2.55 ICS SOCKETS BCY30 0.55 CR51/100ß5 2N3773 2.10 
7489 2.92 SN75451 0.89 8 Pin 0.12 BCY31 O.55 CR51/200.35 2N3819 0ß8 
7490 0.49 SN75452 0.89' 14 Pin 0.13 BCY32 0.80 CRS1/40040 2N3904 016 
7491 0.65 TAA263 0'95' 16 Pin 016 BCY33 0-55 CRS1/60085 2N3906 0.11 
7492 045 
7493 0-45 

TAA3017 1'20 
TAA31O10A 1'15 24 Pin 0,45 BCY34 0.55 CRS3-050-34 2N4124 0.14 

7495 067 7ÁÁ350A 1.95. 40 Pin 080 BCY38 0.5; CRS3-100.45 2N4290 0.12 
74100 1-08 TAA550 0.45' BCY39 115 CRS3-200-50 2N4348 1ß0 
74107 0.35 TAA8111312 1-25' BCY70 0.12 CRS3-40080 2N4870 0.35 
74121 0.34 TAA 881 0.65 BCY71 0.18 CR53-60085 2N4871 0.35 
74122 0.47 

0.78 
7Á0100 1.95 T03 BCY72 0.12 MJ480 0.80 2N4919 0.70 74141 

74145 62 
74154 1 62 

0 
1 >304 

TBA530 1"0 ' 
78ÁS300 1 90 

HARDWARE 
INC 

8 D615 0.55 
BD131 0.38 

MJ481 1.05 
MJ490 0.90 

2N4920 0.50 
2N4922 0-58* 

74174 1'00 TBASIO 2.10 
1 Mica BD132 0.40 MJ491 1.1S 2N4923 0.64 

74180 1.06 
74181 3-20 

TBA540Q 2'20 -2 washers 
Solder 7e9 813135 0.38 MJE340 0.10. 2N5060 Oß0 

1.35 
74193 1.35 

TBA5500 3'05 
7BÁ560 4'80 
TBA560Q 3.05 2 Nub/Bolo 813136 0-39 

130137 0.40 
MJE371 080 
MJE520 0.45 

2N5061 0.25'74194 

2N5062 Oß7' 
74196 1 -64 7BÁ570 0.98 Washers 813138 0.18 MJE521 0.65 2N5064 0.30 

TCA270S0 1.95' 100 sets for 459 BD139 0.58 0A5 0.50. 2N5496 0.65 

P. 6 P. 20p per orde -Overseas 80p -Ma ching 20p per pr. 

VAT 8% except for Item which ere 12)% -No VAT on oversees 

LYNX ELECTRONICS (LONDON) LTD. 
Hlgham Mead, Chesham, Bucks. Telephone (02405) 75151 Telex 837571 

SHIFI DISCOUNT CENTRES 

onle 
DISCOUNT 

SPEAKERS 
Imp 8 or 15 CI as app. 

ALL NEW 
UNITS 
Guarantees: 

TITAN years 
FANE 1 yrs 

OTHERS I year 
ALL PRICES 

INC. VAT 
List Sonic 

5" FANE 501 Mid or Price 
Full range Sp. Price £4 -CS 

8" x 5" lOw Various makes £3.95 
8" A.F. Model 80 Sp. Price LS -95 
8" A.F. Model 83 Sp. Price [6.9S 
FANE 8" 808T Sp. Price L3 -CS 
FANE 8" 807TP Sp. Price C4 75 
8" WHARFEDALE LINTON 

KIT Sp. Price Pair £23.95 
8" FANE MODE ONE KIT Pair E19.75 
0" WHARFEDALE GLENDALE XP 

KIT Sp. Price Pair £53.95 
0" ELAC Model IORM £3.8S 
2" FANE 121i1 SLR 20w Sp. Price 0.95 
2" FANE 122/10 25w Sp. Price L7'95 
2" POP 25T Sp. Price £9.95 
2" TITAN 12/35 35w LIS -00 £10.50 
2" TITAN T12/60A 60w 021 -00 L12 S0 
2" TITAN T12/I00A I00w £3600 £22.95 

CELESTION G12M Sp. Price L12499 
12" CELESTION G12H 30w Sp. Price LIS.95 
12" CELESTION G12150 50w 5p. Price £16 -SO 

12" GOODMANS 12 PD Sp. Price L17.95 
12" FANE 'SPECIALIST' 

DISCO 80 L25.95 L17. 30 
12" FANE 'SPECIALIST' 

GUITAR 80L E24-75 L16 S0 
12" FANE 'SPECIALIST' 

GUITAR 60B 624.95 £16.50 
12" FANE 'SPECIALIST' P.A.80 L24.75 616.30 
12" FANE CRESCENDO 12A 657.35 £37.93 
12" FANE CRESCENDO 12L 659.95 £39.95 
12" FANE CRESCENDO 

12 BASS £56.95 £39.95 
15" TITAN 115/60 60w 628.00 618.95 
15" TITAN T15/70 70w L30.00 L19.93 
15" TITAN T15/100 100w 640.00 627.95 
IS" FANE 'SPECIALIST' 

BASS 85 637.75 0.8-9S 
15" FANE CRESCENDO 

15: IODA £72.95 £49.95 
15" FANE BASS CRESCENDO L75-95 [49.95 
FANE CRESCENDO 15/IOOLT £74.69 £49 -CS 
18"TITANT18/100100w £44.00 £29.95 
18" FANE CRESCENDO I8A 699.95 £66.93 
18" FANE CRESCENDO BASS 689.95 £39.95 
18" FANE CRESCENDO 

'COLOSSUS' 18" 200 watt 6115.00 £69.95 

HORN UNITS 
CELESTION MI -11000 Sp. Price £13.75 
FANE 910 MK II L17.75 611.99 
FANE 912 C19.50 £14.99 
FANE 920 659.95 [39.95 
FANE 144 L7.95 £3 -CS 
FANE 1104 616.95 611.95 
HIGH POWER FANE HPXI £1.75 
CROSS OVER'S FANE HPX2 [1.79 

MANY OTHER DISCOUNT LINES 
(for personal callers only) 

including CABINETS, AMPLIFIERS, 
T'TABLES, DISCO CONSOLES, etc. 
Add 7Sp each (LI -SO pair) for carriage 

CREDIT TERMS AVAILABLE orders 1620 over 
Please enclose stamp for leaflets or with 
enquiries. Prices correct at 6.8.76. 

MAIL ORDERS & EXPORT to 
106 NEWPORT RD., MIDDLESBROUGH 

Personal callers to above or 
403 SAUCHIEHALL STREET, GLASGOW 

T1: 141.332.0700 
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IV losses 
I was surprised to see an old 

hand such as G2BCX advocating 
the use of Paxolin, PVC tape 
and even Sealastic for formers 
and sealants at frequencies of 
144MHz. Being very lossy at fre- 
quencies well below 144MHz they 
could introduce a power loss of 
up to 3dB when used in combina- 
tion. PTFE is ideal but Nylon 66 
would be preferable to Paxolin 
for formers. For protection of 
the loading coil and open ends of 
co -ax, Polystyrene cement is a very 
much better material than Poly- 
urethane varnish and sealastic is 
almost worse than nothing. 

As to his statement that the 
standard 0dB reference radiator 
is a dipole, I would refer him to 
Antennas by Krauss, F. E. Ter - 
man and others. The standard 
reference for gain and field 
strength effective radiated power, 
etc., is the unipole, i.e., the com- 
mon quarter wave radiator. 
J. Bradbury G3AVR (Hayes). 

The young idea 
I have been a DXer of the SW 

broadcast bands ever since I was 
just 14 (I am now almost 16). I 
would like to add my views to 
your mail concerning the subject 
of CB radio. 

If carefully controlled, CB radio 
could provide a great boon for 
example, to house -bound people 
and unlike the USA, I consider 
that full power operation on CB 
should be made available to 
young people if a UK citizens 
band comes about. Perhaps even 
putting aside several channels ex- 
clusively for people under 18, to 
prevent the entire band being 
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totally jammed up by us or adults. 
I too feel that SSB is essential, 

in these days of crowded fre- 
quencies, also if we are starting 
at the beginning then we may as 
well make the best possible use 
of the space. Perhaps though, one 
channel could be set aside for 
use by low power AM walkie- 
talkies. 

To all the Hams-in particular 
Mr. Dowdeswell in his August 
"On the Air" column, who 
appears to be against CB, I would 
like to say something. What 
about the people who just are not 
interested in technical matters? 
Some people just want it for 
company-especially the elderly 
and infirm. All they want is 
somebody to talk to-which is 
in my opinion what CB is about- 
just pure communication, nothing 
technical. 

If as I hope we get CB then 
there is one thing we must have. 
Strict control. We must not learn 
too late as the Americans did, but 
control it from the beginning. We 
must get the "pirates" before 
they start, not when they are in 
full swing. Simon Hicks 
(Swindon). 

More amateur gear 
I am in agreement with your 

Editorial completely as the edu- 
cation of the young is a most im- 
portant feature of your task. The 
PCB service which you have in- 
troduced is really excellent in its 
concept, I have used it, the ser- 
vice is very good and I will con- 
tinue to use it. 

I have been a Licensed Radio 
Amateur for many years and very 
much regret the changes that 
have taken place. The use of so 
much foreign made apparatus is 
a matter to be very much depre- 
cated. The reasons are: 

(1) Self training, the spring- 
board of Amateur Radio is grossly 
diminished. 

(2) Foreign imports are in- 
creased. 

You have a public duty to form 
opinion and direct it the right 
way, it is important to satisfy the 
reader of course, but I suggest 
that to lead and direct in the right 
direction, to increase the quality 
and number of persons who are 
concerned about Electronics, Tele- 
communications, etc, is a fine 
ideal. 

Naturally my interest is in 

Amateur Radio, and to this end I 
would welcome in the space 
allotted in your magazine more 
sophisticated PCB apparatus to 
suit my tastes. 

It was a pleasure to see in your 
Editorial excellent concepts with 
fine ideals. David Foster G3KQR 
(Tolworth) . 

Please repeat 
I read, with interest, the com- 

ments by E. Watt (Kidsgrove) 
(September 1976 issue PW) with 
regards to "channelised/mobilised 
debris" found occupying 2m 
today. 

His vast knowledge concerning 
the take over of the band by FM 
repeaters seems devoid of the 
true reasoning behind the use of 
repeaters. 

Their prime purpose is to en- 
sure a reliable communication 
link between MOBILES. Granted, 
there often appears more fixed 
stations using them, but let us not 
forget the true objective. 

No doubt his idea of true 
mobile communication is 100 AM 
QSO's on 145 (the good?, old 
days). 

His remarks about the fre- 
quencies being used by the re- 
peaters. 

Let us consider : 5 repeater 
channels are at present in use 
(R3, R4, R5, R6, R7) with, say, 
1212kHz frequency "windows" for 
input and output, 

Total 5 x 1212x 2 =125kHz 
in a band 1.35MHz wide (ex- 
cludes CW, SSB and Oscar bands). 

If he cannot find room in the 
1.225MHz remaining (over half 
allocated band) what a poor sys- 
tem he must have. 

Please do not think I am all for 
repeaters and repeater working, 
I very rarely use them, but I 
would not remove the chances of 
those who do and enjoy doing so. 

As regards 4m, has he seen the 
new CHANNELISED band plan, 
which after the World Radio Con- 
ference in 1979 may be meaning- 
less anyway? P. Salisbury 
GW8KSF (Wrexham). 

Entranced by a frog! 
Since time immemorial, I have 

been going to suggest that a 
feature be included, dealing with 
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the various problems encountered 
in servicing and construction, but 
have never done so, because I 
realise that very few of these 
have anything like universal in- 
terest. To say "since time im- 
memorial" may be a slight exag- 
geration, but when I had made 
the Scott -Taggart Four in nine- 
teen hundred and-when was it? -I had already two three -valve 
receivers "under my belt". What 
a marvellous set that was; at 
4 a.m. I once received Pittsburgh 
on MW, using a very queer aerial 
erected in our back yard, in the 
shape, I suppose, of an irregular 
trapezohedron, in a youthful 
attempt to get out as much wire 
as possible. 

In passing, I should like to 
reply to your correspondent 
Alexander Dodd (letters, Septem- 
ber 1976), who so eloquently 
laments the passing of the 
thermionic valve. I think he is 
right to do so, but Wireless Tele- 
phony is Wireless Telephony, 
whatever apparatus it employs. 
Much as I like the valve, I have 
to admit that in almost every re- 
spect solid state devices are far 
superior. It would be absurd for 
Practical Wireless to dwell in the 
past, and become à journal for 
antiquarians. 

However, one problem that I 
do have, is the removal of the 
enamel insulation from copper 
wire of 30 SWG or thinner. I 
have tried burning it off, but the 
wretched wire itself disappears. 
I have tried careful scraping with 
a knife, but the result is a num- 
ber of tiny lengths of wire, an 
interesting result, but unproduc- 
tive. There must be some chemi- 
cal dip which could be used, if 
only one knew. Then there is fine 
Litz wire. It is essential, we are 
told, to solder every strand. This 
means that each one must have 
its covering removed. I have 
tried, but have little skill in this 
subminiature kind of knitting. 
Can anyone give me the answer? 
In spite of my terrible problems, 
I must say how much I have en- 
joyed fifty years of radioactivity, 
and Practical Wireless. 

In the winter of 1924, my sister 
and I came home from school to 
find Dad bending over a strange 
contraption in a corner, on which 
were two brightly -glowing lamps. 
Without a word, he separated a 
pair of headphones, and gave us 
one each. I was entranced. I 
heard a woman singing "A Frog 
he would awooing go", and my 
father said it was from Man - 
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chester, fifty miles away. I have 
never forgotten the magic of that 
moment. What a wonder that was 
-and still is. 

In many ways sound radio is 
more remarkable than TV, 
though less complicated. One has 
only to look up at the night sky 
to realise that the unaided human 
eye can see distances millions of 
times greater than the human ear 
can encompass by itself. It is in- 
deed a great wonder, and modern 
inventions are daily making it 
more so. 

My thanks to Practical Wire- 
less for playing such an impor- 
tant part in my electronic educa- 
tion, and helping me on my way. 
Long may it flourish. Howard 
Padmore (Blackpool). 

Low-down on peaks 
It was disappointing to read 

Lionel Howe's Editorial (August 
issue) "Hear Hear?" Practical 
Wireless does not pretend to be 
in the Hi-Fi bracket, but your 
Editor does betray some ignorance 
of what is true High Fidelity. Part 
of the reason for high output 
concerns headroom (never heard 
of it?). 

It is well known that a typical 
domestic set up delivering an 
average programme level of 1W 
would be required to deliver 
50W in order to avoid clipping at 
transient peaks. Most of the 
rubbish which appears at £26.25 
is cramped at best, is highly 
selective about loads and inputs, 
and very high on distortion! If 
the editor is happy with that state 
of affairs-he ought not to inflict 
the paucity of his hearing on 
others. There's nothing wrong 
with aspiring to heights, provid- 
ing one knows to what one is 
aspiring! 

Just listening is a fair test, but 
the difference between poorly 
designed equipment and the best 
is incredible. If the Editor would 
care to compare any reasonable 
amplifier (at £26.25) with say the 
Nairn 160, I'm sure he will 
appreciate the difference in 
"musicality". 

I am sure the time has come 
when specifications are virtually 
meaningless to the majority, but 
they do have their uses! I am all 
for a little education, but your 
Editorial is very backward look- 
ing.-J. C. Nuttall (Worthing) 

Disgusted 
Perhaps I may be allowed to 

say a few words about your com- 
ments concerning the letter 
"You've Been Warned" by T. W. 
Hillyard. 

As a citizen in a supposedly 
free society I found it extremely 
distressing that you should con- 
done what amounts to legalised 
theft and attempted theft by a 
government department. Please 
let me state now that I agree that 
Mr. Hillyard should have been 
fined and his "transmitting" 
equipment confiscated, but the 
taking of other domestic elec- 
tronics equipment is a gross in- 
fringement of civil liberties. 

The state is far too fond of 
exceeding its authority in respect 
of individual liberties and for a 
person such as yourself in a most 
responsible position to condone 
this action leaves me with a feel- 
ing of disgust. One cannot be 
expected to respect the law unless 
one manifestly sees it as open, 
fair and just. R. Morgan Lloyd 
(Spalding). 

Err -well! 
I refer to the report published 

in the September issue of PW on 
the Exhibition of Civilian and 
Military Radio. It stated on page 
429 that BBC approval for a 
piece of radio equipment had to 
be obtained first, before a con- 
structors licence could be issued 
in 1923. This is not so. The true 
facts are that this rare licence 
covered the home construction of 
any apparatus, but theoretically 
one was not supposed to listen to 
BBC broadcasts with it. It covered 
experiments under the Wireless 
Telegraphy Act 1904. 

An ordinary BBC stamped 
licence. was issued for listening to 
BBC and other programmes with 
a receiver purchased with a BBC 
transfer on, and made by firms 
who were members of the British 
Broadcasting Co. Ltd. However, 
most enthusiasts listened to any- 
thing on the air, from the true 
transmitting Hams on 10W to 
KDKA and WJX. The air at this 
time was reasonably clear, apart 
from reaction whistles for long 
distance reception. C. E. Largen 
(Worthing) ("Old Timer" - 40 
years Hon. Sec. Ilford and Dis- 
trict Radio Soc. Ex. 2OT, 2OU, 
3QU). 
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Here's the remarkable new 

uIaEOMASTER 
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. 

dle 4, I 

Please send me (insert No. requ'd) Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) 

or £23.10+£4.00 for P&P overseas) 

Videomoster Ltd 14/20 Headfort Place, London SW1X 7HN 

I enclose my cheque/money order* for £ 

NAME 

ADDRESS 

VHF modulator required YES/NO* 
PWT7 I 

ALLOW 21 DAYS FOR DELIVERY 

Practical Wireless, November 1976 

delete as necessary 
I 
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FLUORESCENT LIGHT INVERTER KIT 

240v-50Hz from your 12v car battery 
25 wan -£4.75 300 watt (120á33.08 
40 watt -£8 27 400 watt (24v)-£39'05 
75 watt -£1203 500 watt (24v)-£48'18 
150 watt -£21.27 1 Kw (50v)-£127.99 
300 watt (24v)-£26-45 1.5 Kw (110v)-£11080 
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 

2400-50Hz-150 watt Inverter with built in 
battery charger. In event of power failure 
switches over automatically from battery 
charging to inverter operation. Cct. as 
appeared in Dec. 72 P.W. Complete kit of 
parts (excluding meter) £2450 plus £1 '70p.p. 

8 watt -12v -Fluorescent light, suitable for 
tents, caravans, houses, boats and secondary 
lighting for factories, hotels, &c. 
12"-8 watt £300 + 35p p. A p. Built up £' o + 35p p. & p. 
21"-13 watt £4-20 + 52p p. 45 p. Built up 
£559 + 52p p. & p. 

TRANSFORMERS AND COILS 
Both high volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
8-0-8v-BvA. 85p + 10p p. & p. 

at wawa mamma 

P.E. ORION STEREO ASTRO IGNITION 
AMPLIFIER 

20 -i 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 £47.30 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 ine.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 

In IN 

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 
FREE WELLER NW (8P2s) SOLDERING IRON 
(worth 23.24 Inc. VAT) with all order. over [20 
Llmeed period only. Send now. 

VARIABLE STABILISED POWER SUPPLY, 
mains input, 0-24V output. stabilised and current 
limiting at 500mA o 32V at SOmA. Brand new by 
British manufacturer. Size approx. 7y x 2f x Iln, 
complete with extern.) 5kO 3 -turn pot for voltage 
control. Connection date supplied. 87. 
SODA (25-v-25uA) EDGEWISE METERS, modern typein 

i 2 m 
by 

ounting lugs (Can be 
display 

eroed left orri }ht 
_hand.) [1.58 each, while stocks leer. 

g 

MAINS ISOLATION TRANSFORMERS. Tapped 
maint input, 240V at 3A + 12V at 500mA output. 
New, booed, mode by Gardners. [12. 
FLEXIBLE HEATER STRIP, 260V a .. 150W, 
approx. 1 metre long (insulated with Rbreglaes) 
with mains connector block. Many, many uses, 
Mp each. 

HEAVY DUTY RELAYS, 24V d c. opersted 
(will work on 18V) 3 heavy duty make contacts 
(around 10A rating) + 4 change over contacts 

1 break cont., New, complete with 
mounting breckat (Ideal for switching HT on 
'inane) Many uses for this high quality 
unit. VI .50 each. 
Good Quality Pressure Guages. 2fin die. 
flange mounting. 3 models avail. 0-60 Ili/sq.in, 
0-100 lb et, in. 02001b/sq. in. state which 81.25 
each. 
2803055 type Transistors. O.K., but unmarked. 
5 for 81. 

110V NEON/. SCREW -IN -TYPE, 4 for 50p. 
SLOW MOTION MOTORS (suitable for pro- 
grammer., displays. etc.) 230-240V at input. 
rotation between 1 and 2 revs per minute. 
81.25 each. 

MINIATURE PLIERS High quality "Crescent'. 
made in USA. 04.39 + VAT (3p). 
SIDE CUTTERS, high quality "Crescent", made 
in USA. 84.4 + VAT (44p). 

MIXED COMPONENT PACKS, containing resis- 
tors, capacitor., switches, pots, etc. All n 
(random sample bag led approx. 700 
tems), 02 per pack. while stocks last. 
TUNED COILS, 2 section coils, around 1MHz, 
with a black smart tuning knob, which moves 
en internal c ra to vary the inductance. many 
uses, easily rewound, 3 for Sap, 

HIGH QUALITY SPEAKERS, 8 -fin x bin elliptical. 
only tin deep. inverse magnet, 4 ohms, rated up 
to 10W, 81.50 each.or 2 for L2 7S (qty discount 
available - 121% VAT. 

TOO transistor insulator sate. 10 for Lop. 

MINIATURE 2 PIN PLUGS AND SOCKETS 
(fit into tin hole, pins enclosed. with coven for 
chassis mounting. or can be used for in -line 
connector.). Bargain pack of 3 plugs + 3 socket. 

covers Sop. 
PROGRAMMERS (magnetic devices). Contain 
9 microewitches (suitable for mains operation) 
with 9 rotating cams, all individually adjustable. 
ideal for switching disco lights. displays, etc., 
or industrial machine programming. (Need 
slow motion motor to drive cams, not supplied) 
9 switch version 81.50. 
HEAVY DUTY HEATSINK BLOCKS, and IIIed 
bass area 2}in x 2in. with 8 fins. total height 
24in Sap each. 
SPERRY 7.8EOMENT P.G.D. DISPLAYS, digit 
height 0.3in red, with decimal points, 150V to 
200V (nominal 180V) operation These are high - 

volt industrial type and therefore brighter than 
normal displays. All brand new, AT THE 
BARGAIN PRICE OF SOp PER DIGIT. TYPE 332 
(two digits in one mount) El each, TYPE 333 
(three digits on one mount) Cl 'N. (Sorry, no 
single digit available.) Data Supplied 

BSX20 (VHF Osc/Mult), 3 for 50p. 
BC108 (metal can). 4 for Sp. 
PBC 108 (plastic BC108). 5 for Sop. 
BFY51 Transistors. 4 for Np. 
BCY72 Transistors. 4 for Np. 
PNP audio type TO5 Transistor., 12 for 25p. 
BF152 (UHF amp/mixer). 3 for Np. 
2N3819 Fat . 3 for Np. 
BA121 Vanuap Diodes 4 for Sp. 
15914 diodes. 10 for 25p. 

SMALL MAINS SUPPRESSORS (small chokes. 
ides) for radio. HI-FI inputs. etc.) approx kin x 

1}in, 3 for Sop. 
PERSPEX TUNER PANELS (for FM Band 2 
tuners) marked 88-108 MHz and Channel. 0-70. 
clear number., rest blacked Out. smart modern 
appearance. Eliza approx. 8{ -in x inn, 2 for Np. 
Lead ºuppre»ore (10kohm) for mobile plug 
loada. 4 ter Np. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
ALU -SOL ALUMINIUM SOLDER (made by Multi - 
ore). Solders aluminium to itself or copper, 

bra». steal, nickel or tinplate. 16 s.w.g. with 
multicore flux, with instructions. Approx. 1 metre 
coil Pip pack. Large reel (approx. 12 metres) 
8275. 

loin polythene chassis mounting fuaeholders. 
8 for 3p. 
I. C.'s, some coded, 14 DIL type, untested, 
mixed, 20 for 25p. 

Mobile Conveners, 24V DC input 13.6V at 
appro. 3.4A DC output. fully stabilised. [3.50 
each (ideal 

dMryfor 
running 12V car radio from 24V 

lorry 
RIS Midget 3 pole 4 way, rotary witches. 
40p each. 

We now stock Spiralux Tools for the electronic 
enthusiast. Screwdrivers. Nut Spanners, BA and 
Metric sizes, pop noel guns, etc. S.A.E. for list. 

I.F. Cans, tin square, suitable for rewind, 6 
for Sop. + 123% VAT. 
Miniature earphones with min. jack plug. 2 for 
Np + 123% VAT. 

TWIN I.F. CANS, approv lin x 4in x lin high. 
around 3.5-5MHz, 2 »parate transformer. in 
t can. internally screened, 5 for Np + 124% VAT. 

Dubilier Electrolytics, 50uF, 450V. 2 for Np. 
Dubber Electrolytic.. 1000F, 275V, 2 for 50p. 
Plessey Electrolytic., 470uF, 83V, 31or Sop. 
TCC Electrolytic.. 10000F. WV. 3 for Sp. 
Plessey Electrolytic., 1000uF, 100V, 409 each 
(3 for [1). 
Dubllier Electrolytics, 50000F. 35V. Np each. 
Dubllier Electrolytic.. 5000uF, 50V. Np each. 
ITT Electrolytic., 6800WF, 25V. high grade, screw 
terminals. with mounting clips. SOp each. 
Plea»y Elecirolytice, 10.000uF at 03V. 7p each. 
Plessey Cat hodrey Capacitors, O-0.4uF at 12.5kV 
DC. Screw terminals. [1-80 each. 
PLEASE ADD 123% VAT TO ALL CAPACITORS 

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

TV PLUGS AND SOCKETS 
TV Plugs (metal type), 5 for Bap. 
TV Sockets (metal type). 4 for Np. 
TV Line Connectors (back-to-back sockets). 4 

for Sop. Pleaes add /22% VAT. 

PLUGS AND SOCKETS 
N -Type Plug. 50 ohm, 8p each, 31or 21.50. 
N -Type Socket. (4 -hole chaos mounting). 50 
ohms (a small coax lead type). 50p each. 
PL259 Plugs (PTFE(, brand new, pecked with 
reducer., 85p or 5 for O. 
50239 Sockets (PTFE), brand new (4 -hole fixing 
type). Wp each or 5 for L225, 
25 -way ISEP Plugs and Sockets, 40p »t (1 plug 

lskt) 
Plugs and sockets sold separately at 259 each. 
Bulgin Round Free Skts 3 pin, for mains input 
on test equipment, etc . 250 each. 

WELLER SOLDERING IRONS 
EXPERT. Built -in -spotlight illuminates work 
Pistol grip with fingertip trigger High efficiency 
copper soldering tip. 
EXPERT SOLDER GUN. 01-80 + VAT (5101 
EXPERT SOLDER GUN KIT (spare bits case. 
etc.). 0185 + VAT (759) 
SPARE BITS, PAIR, Np + VAT (2p) 
MARKSMAN SOLDERING IRONS 
SP150 15W Li . VAT (24p) 
SP25D 25W 83 + VAT (24p) 
SP25DK 25W + bits, etc. kit £3 -Rn + VAT (31p) 
SP40D 10W MN + VAT (Nei 
B ENCH STAND with spring for Marksman Irons. 
82.22 + VAT (149) 
SPARE SITS 
MTS for 15W, 4p - VAT (4p). 
MT4 for 25W. Np + VAT (p) 
MT10 for 40W. 42p + VAT (3p) 
TCPI TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron a PSU, nt) u VAT 
(21'80) 
SPARE TIPS 
Type CC single flat. Typa K double flat fine tip. 
Type P, wry fine tip. 81 each + VAT (pi. 
ALL SPARES AVAILABLE 

MULTICORE SOLDER 
Size 5 Saubit 18 s. w.g. in alloy dispenser, 32p 

VAT (3p), 
Size C1SAV18 Saubit 18a.w.g , Sp . VAT (4p1. 
Size 12 SAVBIT les.w. g. on plastic reel [1-80 

VAT (1591 

Terms of Business: CASH WITH ORDER. MINIMUM ORDER C1, ALL PRICES INCLUDE POST & PACKING (UK ONLY). SAE with ALL ENQUIRIES Please. 
PLEASE ADD VAT AS SHOWN. ALL GOODS IN STOCK DESPATCHED' BY RETURN. CALLERS SATURDAYS ONLY 9,30-12.00. 1.30-5.00. 
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REMOTE CONTROL UNIT 
The latest development by Alan Willcox in his series of 
remote channel change control units is a version requir- 
ing minimum connections and modifications to the TV 
set. in consequence the receiver section can either be 
built into or stood on top of the set. A new simple 
ultrasonic transmitter makes use of a timer i.c. while 
LEDs give channel indication. 

VIDEO CIRCUITS FOR THE 
EXPERIMENTER 

Since building a solid-state monochrome receiver four 
years ago Luke Theodossiou has tried out in it a number 
of different video output circuits. The course of this 
development is traced and the advantages of the various 
circuits described. 

SERVICING FEATURES 
John Law describes the Indesit T12LG13 portable and 
its faults, Dewi James describes some interesting faults 
recently encountered on a variety of models and there's 
more from Les Lawry -Johns on the Philips K70 colour 
chassis. 

GRUNDIG COLOUR RECEIVERS 
Andy Denham relates his experiences in servicing the 
first Grundig solid-state chassis - the 5010/5011 series. 
This is the first time we've looked at faults on a chassis 
using a thyristor line output stage. 

THE SONY U-MATIC VCR 
Start of a detailed look at the signal and servo techniques 
used in this well known VCR. 

PLUS ALL THE REGULAR FEATURES 

on solo OCTOBER 18th, 
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NEW RANGE FOR LEAK 
New from Rank HiFi is a range of 
Leak equipment called the 3000 
Range. There are four loudspeakers 
featuring time delay compensation, 
35 and 25 watt tuner amplifiers, an 
80 watt amplifier, a belt driven turn- 
table and a pair of head -phones using 
an improved form of the isodynamic 
principle. The 2075 loudspeaker con- 
tinues having established itself at the 
top of the loudspeaker market. 

Holography has been used exten- 
sively in the development of this new 
range of loudspeakers and in particu- 
lar in the design of the treble unit, 
which is common to all four loud- 
speakers. 

Rank HiFi has aimed this new 
range at the knowledgeable enthusi- 
ast, one who is capable of appreci- 
ating technical excellence coupled to 
a good appearance design and who 
expects reliability. 

Leak 3000 Range of Loudspeakers 
Embodying the latest research and 

production techniques of the en- 
gineering team at Bradford, these 

EAGLE ALARMS 
A new range of fire and burglar 
alarms introduced by Eagle Inter- 
national of Wembley, Middlesex 
meets the need for moderately priced 
automatic security systems in homes, 
schools and offices. 

For the detection of intruders Eagle 
market two alternative alarms AB10 
and AFB15. The AB10 is a door or 
window alarm with key and magnetic 
sensor switch. It is very simple to 
install and incorporates an instant/ 
delay action switch which allows 
setting of the alarm without triggering 
siren. The AB10 is also suitable for 
use on car doors. 

The AFB15 (illustrated) burglar/fire 
alarm employs the same master unit 
as the AB10, but has three remote 
detectors, one fire detector, plus 
plenty of cable, staples and self ad- 
hesive pads. Eagle International, Pre- 
cision Centre, Heather Park Drive, 
Wembley, HAO 1SU. 

four 8 -ohm designs mark a radical 
departure from previous Leak acous- 
tic products for the following rea- 
sons:- 

The subjective effect of such a time 
delay compensated system is subtle, 
but nevertheless demonstrable.When 
listening to a single loudspeaker an 
improvement occurs in perceptual 
depth and transparency of the sound 
image, adding a further degree of 
realism. The effect in stereo is a 

greater spatial effect and feeling of 
depth, where one listens through the 
loudspeakers instead of to them. This 
gives a more accurate construction of 
stereo images in the sound field. 

A far greater design effort has been 
applied to the appearance of this 
range than to previous Leak ranges. 

All the new drive units have plastic 
cones or diaphragms and the physical 
relationship between the drive units 

in space is accurately preserved by 
the use of a moulded polyurethane 
foam front baffle. 

Due to a greater understanding of 
Doppler distortion, intermodulation 
distortion, delayed resonance and the 
design of crossovers it has been 
possible to extend the operating fre- 
quency range of the bass units into 
mid frequency areas. The engineering 
team has been particularly success- 
ful in measuring these distortions, 
especially with regard to their audi- 
bility. 

The four designs in the Leak 3000 
Range of loudspeakers will be offered 
in teak with black grill covers. The 
estimated selling prices are expected 
to be in the region of (per pair): 

3020 £90 
3030 £125 
3050 £175 
3080 £262 

Rank Hifi, P.O. Box 70, Great West 
Road, Brentford, Middlesex, TW8 9HR. 

AIR BLAST CLEANER 
Available from importers Pelting & 
Cross Ltd., is a very useful cleaning 
device for the hi-fi and electronics 
enthusiast. Dust -Off is a 14oz. can 
containing a liquified gas (freon) 
which emerges as a pressurized, 
super dry but inert gas, capable of 
dislodging even well ingrained dust 
and oxide from delicate tape recorder 
mechanisms, tape heads, and record 
stylii without the danger of creating 
static by conventional forms of 
wiping or brushing. 

The cost of the initial Dust -Off can 
and trigger nozzle is £8.57 inclusive 
of VAT, plus post and packing at 65p. 
Flexible extension nozzle £1.49 plus 
post and packing 35p. For further 
information please contact Peter 
Recklin, Pelling & Cross Ltd., 104 Baker 
Street, London W1. Tel: 01-487 5411. 

586 Practical Wireless, November 1976 



NEW HEATHKIT CAT. 

Shown for the first time in the new 
Heathkit catalogue are: an AC volt- 
meter, X -Y chart recorder, IM distor- 
tion analyser, harmonic distortion 
analyser, amateur radio receiver, 
triple -output power supply and digital 
electronic floor and shelf clocks. Also 
included are details of a 'Big Ben' 
electronic chimes. Free catalogues 
may be obtained from Heath (Glouces- 
ter) Limited, Gloucester, GL2 6EE. 

BIB KIT 
Four useful accessories have been 
put together to make up a new Bib kit 
ref. 104. They are: cassette storage 
tray which holds ten cassettes and 
includes self-adhesive pads for wall - 
fixing, a Bib Fast Hand Winder, a 

cassette head tape cleaner, a pack of 
20 cassette and 10 library case re- 
placement labels. Price is £2.81 
including VAT and this kit is ideal for 
owners of cassette machines. Bib HiFi 
Accessories Ltd., P.O. Box 78, Hemel 
Hempstead, Herts., HP2 4RH. 

DECIMO WATCH 
With their digital watch Decimo have 
gone 100% for liquid crystal display. 
Not only are the digits large enough 
for all ages to read, but they are con- 
stantly displayed and a battery lasts 
about 18 months as opposed to about 
six months for the LED electronic 
type watch. 

"The Blue Max is the name they 
have chosen for their watch. It was 
of course the name of the famous 
medal given for extraordinary acts of 
b:avery and achievement in the First 
World War. Only officers were 
eligible to receive it. Later it was ex- 
tended as an award for the highest 
achievement in the arts and sciences." 
Price is £49.95. Further information 
from: Douglas A. Dorsett-Managing 
Director, Decimo Limited, Park House, 
Chobham Street, Luton LIP 3BS, Bed- 
fordshire. Tel: Luton 38881. 

PERIPHERAL 
A peripheral printer which broadens 
the usage of TI handheld program- 
mable calculators has been an- 
nounced by Texas Instruments. The 
new PC -100 print cradle now allows 
any TI hand-held programmable 
calculator to become a desktop 
printing calculator. 

When the calculator is locked into 
the cradle, the user is able to print 
anything shown in the display or 
print the step-by-step execution of a 

program. Programming the calculator 
becomes simplified, because the 
"list" feature of the PC -100 will print 
out program lists for editing, and the 
"trace" mode provides a complete 
audit of every step in progtam execu- 
tion. 

The PC -100, has a suggested retail 
price of £199.00 inc. VAT. 

Since it expands the usefulness of 
TI programmable calculators, the 
PC -100 will be available from all 
retailers which carry either of the 
recently announced SR -52 and SR -56 
calculators. European Calculator Divi- 
sion, Texas Instruments Ltd., 165 Bath 
Road, Slough, SL1 4AD. Tel: 35544 

SONUS CARTRIDGES 
C. E. Hammond & Co. Ltd. announce 
the availability of the Sonus line of 
cartridges: 

Blue Label cartridge: This unit is 
fitted with a micro -miniature multi- 
radial diamond tip, ground and 
polished to a precise contour in order 
to trace extremely high frequencies 
while maintaining a relatively large 
groove contact area. Although origin- 
ally developed for use with discrete 
quadraphonic records, these charac- 
teristics considerably improve groove 
tracing in general, with a consequent 
reduction in distortion in all forms of 
micro groove records, particularly in 
the inner grooves. The stylus mount- 
ing, although very small, has extreme- 
ly high mechanical strength and 
precise orientation. This diamond, 
combined with a moving system of 
exceptional lightness and strength 
definitely represents a 'state of the 
art' system. Price: £59 plus VAT. 

Red Label cartridge: This has a 

conventional elliptical (bi -radial) dia- 
mond tip. Except where an extended 
frequency range is essential, this tip 
provides most of the precise tracing 
virtues of the Blue Label, although 
the stylus groove bearing area is con- 
siderably smaller. Again, the stylus 
mounting and general characteristics 
provide high mechanical strength and 
precise orientation in a moving 
system of exceptional lightness and 
strength. Price: £46 plus VAT. 

Green Label cartridge: This unit 
is fitted with a micro -miniature 
spherical tip for general purpose use, 
where minimum stylus and record 
wear is desired under day to day 
conditions such as transcription or 
radio station work. It is also optimum 
for records compensated for inner 
groove distortion. Price: £39 plus 
VAT. C. E. Hammond & Co. Ltd., 
Revox: 105-109 Oyster Lane, Byfleet, 
Surrey KT14 7LA. All other products: 
111 Chertsey Road, Byfleet, Surrey 
KT14 7LA. Tel: Byfleet 41131. 
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BATTERY 
0J003£heJr_Li 

BATTERIES in equipment and cars are often prone to 
failure at inconvenient moments because no-one remem- 
bered to check the battery. More often then not, with the 
exception of cassette recorders, a monitoring meter is not 
fitted. 

This circuit is designed to monitor the battery voltage 
and light an LED when it falls below a precisely set level. 
It is cheap, small and more rugged than a meter. Moreover, 
a meter has to be looked at and can be mis -read, whereas 
a light is reasonably eye-catching. The unit consumes very 

little current (about 2mA), and can be permanently wired 
across the battery. 

SUPPLEMENT TO PRACTICAL WIRELESS NOVEMBER 1976 

Practical 
Wireless 

8 -Page 
Supplement 

Nov. 1070 
CIRCUIT 

A 741 operational amplifier is used to compare a pro- 
portion of the supply voltage, Vm at one input, with a fixed 

reference voltage at the other input Fig. 1. 

Photograph Showing the prototype printed circuit board with the 
LED mounted on the board. In practice however, the LED would 
probably be mounted remotely. 

As V,,, falls slowly with use, the voltage at pin 2 drops 
below that at pin 3 which is fixed by the Zener diode, and 
the 741 changes state. The 2.2MiO resistor supplies positive 
feedback to ensure sharp switching action. 

The output at pin 6 goes fron about 2V when 'off' to just 
below V,, when 'on'. In order to prevent the LED emitting 

w32J 

Fig. 1: Circuit diagram showing LEDI and D2 in the two positions 
enabling either a normally ON or normally OFF display. 

ONE 



slightly when supposedly off, a 1N4001 diode, D2, in series 
with it drops this 2V to about 14V, at which the LED 
definitely remains in the 'off' state. 

The preset enables triggering levels to be set from the 
Zener voltage to just below the line voltage. With a 9V 
battery the trigger level would probably be about 8"OV. The 
value of the Zener should be about half to two-thirds of the 
battery voltage when new. Circuit values are given for a 

9V monitor, but no component is critical. 
Should it be desired that the LED is normally 'on', and 

* components list 

Resistors 
R1 4 7ki2 
R2 10kí2 
R3 50kí2 
All *W, 10% 

R4 2 2Mí2 
R5 2 2kí2 
VR1 50kí2 Horz. preset 

Semiconductors 
I C1 741 D2 1N4001 
01 BZY886.2V 400mW zener LEDI 0 2in Red 

Miscellaneous 
PCB, 45 x 35mm (see readers PCB Service, page 
576). 

+ve 

Battery 

-ve 
.« 

AM 0493) 

VR1 1 0 
02 O 

R 
4 LEDI 

Fig, 2: Actual size PCB showing the (oil side above and the component 
overlay be/ow. 

switches 'off' when the voltage falls, then just reverse the 
polarity of the 1N4001 and the LED and take the LED to the 
positive line instead of the negative. (Shown dotted in 
Fig. 1). 

CONSTRUCTION 
A PCB layout is shown in Fig. 2, and makes for a neat, 

compact unit. Construction and component layout is very 
straight -forward, but ensure the LED is inserted with the 
correct polarity. The LED's the author used had the nega- 
tive lead indicated by a flat on the body. 

To set up, adjust the preset to cause the LED to light at 
what is considered to be the voltage of a near dud battery. 
The circuit may be used with batteries up to about 30V but 
R1 may need to be increased to keep the current drain low 
at the higher voltages. 

ELECTRONIC 
JJ2JCIf23J 

THE mechanically operated fan fitted to most cars is an 
unnecessary waste of power, causing overcooling and 
increasing warm-up time. If the engine is operating below 
its optimal operating temperature, the petrol/air mixture 
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The prototype shown here was constructed on Veroboard and used a 
transistor for switching (see Fig. 2.) The design shown in Fig. 3 is 
the modified PCB and uses a relay for switching purposes. 

will be weakened due to premature condensation causing 
a reduction in power output. The fan also absorbs actual 
power from the engine, and on some cars can absorb up 
to 5%. The fitting of an electronically controlled fan driven 
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1k 
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D7 
3.3V 
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7 
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4 

R6 
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R7 
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10 
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`o RLA O 
O 

R9 
22 

C3 
OOnF 
500V 
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Motor 

OV 

by a small heater type electric motor can stoo most of these 
unnecessary power losses. 

Fan cooling is only required when the coolant in the 
radiator rises above about 5 deg. centigrade above the 
opening temperature of the coolant thermostat. Under 
normal motoring conditions the ram effect of the air forced 
into the radiator by the forward motion of the car is ade- 
quate to cool the engine, but if, for example, the car engine 
is left idling in a traffic jam, then some artificial airflow is 

required, and this is provided by the electric fan. The elec- 
tronic thermostat described here controls the operation of 

the electric fan. 
The temperature of the radiator coolant is "measured" 

* components list 

Resistors 
R1 510 
R2 11511 

R3 12012 

R4 1000 
R5 4700 
R6 47kO 
All 3W 10% 

Capacitors 
Cl 22rrF 25V 
C2 100¡+F 15V 
C3 100nF 500V 

Semiconductors 
Tr1 BCY70, 2N3906 or 

equiv. 
Tr2 BC108, 2N3904 or 

equiv. 
ClI SN72741P 

R7 10k12 
R8 100 
R9 220 
R10 2200 
R11 470 
VR1 5000 pteset 

C4 22r+F 15V 
C5 500/rF 25V 
C6 500u 25V 

D8 BZY88 6 2V 
400mW zener 

D9 1N914 
D10 1N4001 
D1f BZX61 12V 1 3W 

D1 -D5 5 x 0A91 zener 
D6 BZY88 3.3V 400mW zener 
D7 BZY88 3.3V 400mW zener 

Miscellaneous 
RLA, 12V relay with contacts rated at 4A and coil 
resistance or more than 2000 i.e. Doram no. 348-131. 
T1, mains transformer with 12V secondary and 
rated at 6VA, i.e. Doram 207-201. PCB 125 x 50mm 
(see page 576 for readers PCB Service) 

W318j 

Fig. 1 : Circuit diagram of the 
Electronic Thermostat, show- 
ing the string of five 0A91 
diodes which form the sens- 
ing device on the radiator. 

by a string of germanium diodes D1 -D5, which are secured 
in thermal contact with the top of the radiator at the oppo- 
site end from the inlet pipe (this is to ensure that the radi- 
ator is allowed to fill completely with hot coolant before 
any assistance is given to the cooling airflow). The forward 
voltage drop of germanium diodes changes by 10mV per 
deg. centigrade approximately. Therefore the combined 
forward voltage drop of five series connected diodes will 
change by -50mV per deg. centigrade and if this voltage 
change is compared with a reference voltage, then a fairly 
simple, but effective thermostat can be made. 

+12V 

Motor 

0V 

W319j 

Fig. 2: Alternative switching is achieved by the use of a power tran- 
sistor instead of a relayas shown above. 

REFERENCE VOLTAGE 
As the battery voltage changes considerably with engine 

speed, state of charge, etc., some form of stabiliser is 
required to provide the reference voltage and also to supply 
the forward current for the diodes which are thermally 
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Fig. 3. The PCB shown above is full size and is designed to use the Doram 12V relay, number 349131. 

connected to the radiator. A regulated current to supply 
VR1 and the diodes D1/5 is provided by constant current 
generator Tr1. If the voltage across the diode chain and 
R1 is greater than that set on the slider of VR1 (threshold 
temperature) then the output from the voltage comparator 

¡Cl will be low (about 2V), but if the radiator coolant tem- 
perature rises high enough, then the voltage across the 
diode chain will drop sufficiently for the voltage on VR1 
slider to be the larger and in this condition the output of 
the comparator will go high (about 10V). To prevent 
"chattering" and to provide some hysteresis for the 
thermostat, R6 is included to give the voltage comparator 
some positive feedback-Fig. 1. 

When the output of IC1 is at 10V, then D8 conducts 
providing base drive for Tr2 which switches on and ener- 
gises the relay, thus starting the fan motor. When the out- 
put of IC1 is at 2V, i.e. the radiator coolant is at a lower 
temperature than requires artificial cooling, D8 does not 
conduct, Tr2 is not switched on and the relay is not ener- 
gised. Components Cl, C2, and R8 are essential to elimi- 
nate the high energy spikes present in most automobile 
electrical systems which can damage some of the com- 
ponents (notably IC1 and Tr2). 

The circuit will work equally well with any negative 
temperature coefficient device, such as a thermistor; the 
only proviso being that the device has a resistance of 
between 20 and 1000 ohms at the desired switching tem- 
perature. A power transistor can also be used to switch 
the supply to the fan motor, and if this is desired, then the 
circuit should be modified as shown in Fig. 2 

The circuit can also be used as a central heating con- 
troller, but in this case it is necessary to switch something 
off, normally the mains powered circulating pump. One of 
two solutions to this problem is to use the normally closed 
contacts of the relay instead of the normally open ones in 
the case of the fan motor. This solution has one disadvan- 
tage in that it is not fail safe, so a better way of reversing 
the function of the thermostat is to reverse pins 2 and 3 of 

240V 
AC 

T1 

010 
1N4001 

R11 

47 

C5 C6 
12V - 500uF - 500uF 7. 25V 

T 
25v 

+12v 

D11 

12V 1W 
zeher 

Ov 

] W320J 

Fig. 4: If this device is to be used for any purpose other than a car 
thermostat, the power supply shown here is recommended. 

IC1 and use the normally open contacts of the relay. For the 
domestic situation of a central heating controller, a mains 
power supply will normally be necessary, a suitable unit is 
shown in Fig. 4. The circuit has various other possibilities 
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such as a fish tank heater controller, or if the diode chain 
is replaced by a photocell, the unit can be used to auto- 
matically switch on parking lights on a car. 

`CURTEST' 
J DJ 

TRACING faults in a car's electrical system, one often 
requires to know whether a certain point is at earth poten- 
tial or a live supply point, irrespective of the polarity of the 
vehicles electrical system. This device indicates by means 
of coloured LED's, the state of any such point. The device 

I9V 

W317] 

LED1(red) 
R3 

A, 680 D2 

D2,3,4,6.7 .1N4001 

Probe 

Chassis 
connection 

B 

Fig. 1: The above circuit of the Cirtest Probe enables the user to 
determine the state of any electrical point on a car, whether the car 
is positive or negative earth. 

is completely self contained and works on both positive 
and negative earth vehicles with a 12V battery. Only one 
connection, to any chassis point on the vehicle is required 
plus a probe contact to the point to be tested. 

A small box, such 
as theDoram model 
shown here, is most 
convenient for 
housing the elec- 
tronics,and for ease 
of handling. 

* components list 

Resistors 
Rl 1 kit 
R2 1k11 

All }W, 10% 

Semiconductors 
Tr1 ZTX500 
D1 BZY88 12V 400mW 

zener 
D2 1N4001 
D3 1N4001 
D4 1N4001 

R3 68052 
R4 1500 

D5 BZY88 6.2V 400mW 
zener 

D6 i N4001 
D7 1N4001 
LED1 0 2in. Red 
LED2 0 2in. Green 

Miscellaneous 
S1, single pole slide switch. Crocodile clip. Diecast 
box 89 x 30 x 35mm (Doram 509923) PP3 battery 
and connectors. Material for probe i.e. knitting 
needle. Grommet, nuts and bolts. PCB 75 x 25mm 
available from the PW PCB Service (see page 576). 

CIRCUIT DETAILS 
The circuit is shown in Fig. 1. Point B in the circuit is 

connected via the crocodile clip, to any conducting part 
of the car's chassis, and point A is connected to the probe. 

If the probe contacts a point at chassis potential, there 
is no voltage across the bridge rectifier D3, D4, D6 & D7, 
and LED2, which is supplied by the bridge, fails to light. 
With the probe at chassis potential however, current from 
the battery B1 flows in the circuit formed by LED1, R2 and 
D2, and LED1 lights, indicating a point at chassis potential. 
No current flows in the circuit D1, R1, since the supply 
voltage of 9V is below the zener voltage of D1, and Tr1 
remains biased off. 

If the probe contacts a pont at +12V with respect to 
earth, this voltage appears across the bridge rectifier which 

supplies a voltage of the correct polarity to the series 
circuit D5, LED2 and R4. This voltage being higher than 
the zener voltage of D5, current flows in LED2 causing it 
to light and indicate a supply point. LED1 remains off, since 
with the probe at +12V with respect to earth, D2 is reverse 
biased, and no current flows in LED1. 
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Fig. 2: Designed for fitting in a small diecast box with the battery, the above PCB is reproduced 
full size with foil side above and component overlay below. 

If the probe contacts a point at 12V with respect to 
earth potential, this voltage appears across the bridge 
rectifier as before, and LED2 lights as before, indicating a 

point at supply potential. Simultaneously, a voltage of 21V 
appears across the circuit LED1, R2, D2. In order to prevent 
LED1 from illuminating, D1 conducts as the voltage has 
exceeded its zener voltage. The voltage developed across 
R1 due to this current flow appears via R2 at the base of 
Tr1 which as aresult conducts. This prevents LED1 from 
lighting, since the saturated collector -emitter voltage of 
Tr1 is below the voltage required to forward bias LED1. 

D5 is included in the circuit to prevent current from B1 
flowing through LED1 to earth, via R3, D2, D3, D5, LED2, 
R4, and D7. The zener voltage of D5, plus the forward 
voltage drop of the other diodes in the path, prevents this 
from happening with a 9V battery for B1. 

PROTOTYPE HOUSING 
The printed circuit board, Fig, 2., was housed in a small 

diecast box as shown in the photograph. A PP3 battery 
was used to keep the overall dimensions small, and the 
components mounted neatly on the PCB for the same 
reason. In the author's prototype, a small slide switch 
was used for 51, but a spring return push-button switch 
could be fitted if so desired. Two bolts with spacers 
support the circuit board, and a small right angle piece of 
aluminium, bolted to the box, serves as a battery clip. 
The two LED's fix into holes in the end of the box, using 
the fixing clips supplied with them. A red LED was used 
for LED1, and a green one for LED2. 

The probe consists of a steel knitting needle, cut to the 
appropriate length, with a piece of plastic sleeving (the 
plastic covering from screened lead was found to be ideal) 
slipped tightly over the end. This was fixed into a hole in 
the end of the box, using an epoxy resin adhesive. If 
desired, the fixed probe could, of course, be replaced with 
a probe on a flexible lead. The earth lead was formed from 
a suitable length of wire, with a crocodile clip fitted on the 
end. 

IN USE 
To check any point in a car's electrical system, of either 

polarity, the crocodile clip is affixed to any conducting 
point on the car's chassis, and the probe applied to the 
point to be tested. If the point is at chassis potential, the 
red LED will light, if the point is at supply potential, the 
green LED will light. The device will be found to be of use 
in checking lighting, ignition, and auxiliary circuits in any 
12 volt electrical system. 

BURGLAR 

THE alarm unit described here is suitable for use in the 
home, car or shop display, and will supply an alarm re- 
quiring up to 6A. 
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CIRCUIT OPERATION 
The circuit of the complete unit is shown in Fig. 1. The 

Thyristor or Silicon controlled rectifier, SCR1, is triggered 
by a voltage from Tri collector. If the alarm loop is kept 
closed i.e. Tri base is connected to ground, the voltage at 
this point will be zero, and the voltage across resistor R2 

will also be below the trigger voltage needed to fire SCR1. 
When the circuit is broken by the intruder the base of Tr1 
will become negative with respect to ground. This will alter 

(1) 

Line 
'A' 

(2) 

ISCR1I 

BTY79-400R 

AC128 

SCR1 
BTY79-40OR 

To alarm 

(4) 
Normally 

B open 

111V3091 

Fig. 1: Complete circuit of the Burglar Alarm, showing just two con- 
tact points. The Thyristor SCR1, should be mounted on a small 
heatsink if current in the order of 6A is to be drawn. 

the voltage across R2 to the state of trigger on the gate of 
the thyristor, and will supply power to the alarm. 

The resistor R4 is to make sure that the holding current 

* components list 

Resistors 
R1 15k0 R3 820 
R2 1 5k52 R4 2200 
RI, 2,34W5%.R41W10% 

Capacitor 
Cl 68nF 400V Polyester. 

Semiconductors 
Tri AC128 or 0081 or equivalent. 
SCR1 BTY79-400R 

Miscellaneous 
Alarm, Audible Warning Device, Doram number 
248-808. 4 -way terminai block. Si, SPST switch. 
75 x 30mm PCB. HP1 12V battery. Aluminium 
box 114 x 55 x 89mm, Doram 509-945. Aluminium 
mounting bracket for SCR1. 
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SCR1 SCR1 SCR1 
-ve via S1 cathode gate LineB anode 

Fig. 2: The PCB shown above was designed to fit into a case, together with the alarm and 
switch. The sensing switches-pressure mats etc. are external to the unit, and placed where 
most useful. 

of the thyristor is around 30mA, as without it, the SCR 
will reset. The only way to stop the alarm after it has been 
triggered, is to interrupt the supply i.e. switch the unit off 
and then back on again to reset. One could add a key 
switch to stop anyone but the owner resetting the unit, but 
if its well hidden the author felt that the extra cost was 
prohibitive. 

SETTING UP 
To set up the alarm it only needs a battery, the normally 

closed circuit connected to 1 and 2 (line A), and/or normally 
open circuit to 3 and 4 (line B). These switched circuits 
can be of any design such as pressure mats or window 
contacts. The alarm itself, should be connected between 
the anode of SCR1 and the positive supply. 

The unit should- now be switched on, and as long as the 
circuit on line A is closed or line B open, the alarm should 
not sound. However, if either of these two circuits are in 
the reverse mode, the alarm will be activated. After this, 
switch off, reset the contacts that were broken and switch 
back on again. The unit is now back to its standby mode. 

CONSTRUCTION 
All the components except the alarm, switch and SCR1 

are mounted on the PCB shown in Fig. 2. The two former 
components are screwed to the case together with a con- 
necting block, while the SCR is fitted to a piece of alumin- 
ium for heat sinking. Two holes are drilled in the lid, a small 
one for the external wiring and a larger one for the alarm 
to sound through. 

CONCLUSIONS 
While the unit is in the standby mode it is only taking 

a few milliamps and will give good life to an HP1 battery. 

The battery should be capable of delivering up to a few 
amps for the alarm, since this will be the only time there 
will be a large drain. 

When the unit is complete, with sensors in position, 
attention should be made to hide the cables and position 
the unit in an effective but unobtrusive position. 

THE FOUR PCB's SHOWN IN THIS CAR SUPPLEMENT 
ARE OBTAINABLE FROM THE READERS PCB SERVICE. 
FULL DETAILS AND COST CAN BE FOUND ON PAGE 576 

OF THIS ISSUE. 
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DFM prescaler 
& MODIFIED DISPLAY BOARDS 

T. J. JOHNSON 

THE Frequency Meter described in the June/ mended, but on no account use veroboard. 
July issues of PW, had certain limitations, one It is also advisable to use an IC socket, the price 
being the upper frequency limit, typically of the socket just does not compare with the price 

28MHz. This is obviously no use if it is desired to 
measure the frequency, of say, an amateur 2m trans- 
mitter, where the limit is 146MHz. To overcome this 
limitation a prescaler is used to divide the input 
frequency by 10, thus extending the range up to 
280MHz. 

Circuit description 
The circuit of the prescaler is shown in Fig. 1, and 

comprises integrated circuit IC1, capacitor C2, which 
provides a small amount of smoothing on the power 

Cl 
¡/p lOnF 

D1 
-iN914 

D2 
t N914A 

o/p 

NC 

16 

IC1 
11C90 

8 

NC NC NC 

+I C2 
10uF 

T10, 
T1ÓñF 

+Vcc(5V) 

W 302 1 

Fig. 1: Circuit diagram showing the small number of components 
required for this project. When used with this &cult, the DFM's 
frequency coverage is extended up to 280 MHz. 

supply, and C3 which smooths any RF noise. The 
input signal is AC coupled to the IC via Cl, while 
the two diodes protect the IC from excessive input 
voltage. 

The IC is one from a range of prescalers manu- 
factured by Fairchild, and designated 11C90, and is 
capable of operating up to 650MHz, although the 
limit of the DFM reduces this to 280MHz. 

Construction 
The use of a PCB is a must if instability is to be 

avoided, the one shown in Fig. 2 is to be recom- 
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Fig. 2: Full size drawings of the PCB required for this project. This 
design Is recommended if instability is to be avoided. 

* components list 

Capacitors 
Cl lOnF 
C2 10uF 10V 

Semiconductors 
D1 1N914 
D2 1N914 

C3 10nF 

1C1 11C90 (Fairchild) 

Miscellaneous 
PCB 50 x 38mm. 16 pin DIL socket. Length of single 
core screened cable. Length of wire for supply, 
DPDT switch. 
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of a damaged IC! The input and output are con- 
nected via screened leads, the length of which 
should be as short as possible. 

Use 
It is up to the constructor as to whether the pre - 

scaler is to be used inside the main DFM or external 
to it. When used in the main DFM, the power supply 
may be taken from any convenient point on the 
main circuit board. If used externally, then it is 
advisable to screen the power leads, and to keep 
them as short as possible. 

When used in the DFM, the circuit board may be 
mounted near the input socket and a small switch 
used to change over the inputs. A suitable system 
is shown in Fig. 3. 

The minimum operating voltage is 350mV pk to 
pk sinewave, although tests carried out found 

p coax 
socket 

o 

Prescaler 

Standard 
DFM 

components 

Existing 
lead 

to counter 

[ W 303 

Fig. 3: The prescaler should be connected in parallel with the standard 
input wire (between SK1 and S2), and either one of these two inputs 
selected by a DPDT switch. 

the prescaler reliable down to 100mV, for a range 
from 100kHz to 100MHz. It was also found that 
operation below 100kHz was too erratic, but since 
this type of frequency can be measured direct on 
the DFM this is no set back. In all cases a sinewave 
was used. 

MODIFIED DISPLAY BOARDS 
mWING to the demand for the four Dora 

display boards for the DFM (June/July '76), 
stocks have run short, and we are now able 

to offer these boards in the PW readers PCB service 
(page 576). UY 

Although all four boards are the same in design. 

DFM DISPLAY BOARD 
0 O IPC Magazines Ltd.1976 

DP 

+5V 
unreg. 

(6) Lead from pin 4 IC8 to board 4 (pins 4/13 IC15). 
(7) Lead from S4J/ON to DP on board 2. 
(8) Lead from S3J/ON to DP on board 3. 
(9) Lead from pin 1 IC9 to board 1 (pin 2 

then links taken from this board to 
three. 

DP from S4j,bn 
for DB2 and 
from S3j/on 
for DB3 

Connected only on DB2,DB3 

+5V Unreg. 

IC10 pin 3 

o 
To same point on D82,3,4 

IC9 pint 

To same point 
on DB2,3,4 

+5V reg. 

IC8 pin 8 

0v 

1 

A004 f To same point 
on D82,3,4 

Component and foil side views of the modified display boards for use in the PW DFM as published in June/July 1976 

y 

IC13 pin14 on DB2 
(see note 2 below) 

1 C 

E 

U G 11 

e 
U 

E 
E 

It 
3 
3 

E 
E 

IC14 3 
3 IC18 

E 
3 

E 3 E 
E 3 j 

a 

E 
3 9 Link 

To same point 
on DB2,3,4 

0 

IC14), and 
the other 

connections to these boards differ. Below is listed 
the connections to the main board and power supply 
board and the links required between the display 
boards themselves. 
(1) +5V regulated, +5V unregulated and OV to 

board 1, and then links taken from this board 
to the other three via the holes ready drilled. 
Also links on all boards bridging the OV track 
near pins 7/8 of the 7490. 

(2) Input lead from pin 3 IC10 to board 1 (pin 14 
IC14) and links taken from pin 11 IC14 to pin 14 
IC13; from pin 11 IC13 to pin 14 IC12, and from 
pin 11 IC12 to pin 14 IC11 (refer to Fig. 8, DFM, 
July '76). 

(3) Lead from pin 8 IC8 to board 1 (pins 4/13 IC18). 
(4) Lead from pin 6 IC8 to board 2 (pins 4/13 IC17). 
(5) Lead from pin 2 IC8 to board 3 (pins 4/13 IC16). 

IAM05021 

AVAILABLE NOW! 

REPRINT OF PW's 

TELE -TENNIS SERIES 

July -November 74 

Send 75p + 10p (post & packing) to: Chief Cashier 
(PW Tele -Tennis), IPC Magazines, Tower House, 
Southampton St., London, WC2E 9QX. 

i 
590 Practical Wireless, November 1976 



WHITER THAN WHITE 
Have you ever seen those adver- 

tisements on the telly where some 
dolly bird leers at the lens displaying 
a mouthful of dazzlingly white 
gnashers-like a piano keyboard with 
no black notes? Well, those teeth 
are going to be twice as white soon, 
thanks to the Japanese. 

A new colour television tube which 
is claimed to be almost twice as 
bright as its earlier brothers will be 
marketed later this year by Hitachi. 
The increase in whiteness/brightness 
is achieved by persuading twice the 
number of electrons to get to the 
phosphor dot screen via the shadow 
mask. This in turn has been managed 
by applying a voltage between the 
mask and the screen. Interesting that 
the system calls for some 24kV for 
the electron guns. Clearly a method 
with great potential! 

DEATH CODE 
Say the word 'Crypt' during a 

conversation and there will probably 
be a grave silence-smokers may 
even start coffin! But leave off the 
letter 't' and you've got something 
quite different. 

Cryp is the name of a new range of 
communications security equipment 
which uses digital techniques for 
voice transmissions. It can be used 
with data transmission and other 
types also. 

Some systems operate by stretch- 
ing out and compressing the voice 
data. Time -element scrambling is 
one title often used. 

Cryp makes things very difficult for 
the 'enemy' i.e., the unauthorised 
listener. It takes the message data 
and mixes it all up with long, long 
digital code sequences. These digital 
sequences are generated on a com- 
pletely random basis. 

For the eavesdropper the statistics 
of making what he hears intelligible 
are truly horrendous. For example, if 
he's looking for a sequence so that 
he can synchronise his own equip- 
ment and thus pick up the start of a 

sequence of code, the manufacturers 
guarantee that the encrypted se- 
quences will not recur or recycle in 
less than 17 thousand million bits. 
Even worse: every customer has the 

ON RECENT DEVELOPMENTS 

option o something like 10 thousand 
million unique settings for his code. 
Someone with a mathematical bent 
has worked out that even if you were 
able to check out each different code 
taking only one single second to do 
it-it would still take you 300 years 
to check them all. Well 10111001 me! 

SMALLER FINGERS 
WANTED 

Now that just about everyone has 
an electronic calculator, and prices 
have sunk to almost nothing for 
simple four -rule machines, I thought 
that this area of electronics would 
remain quiet. After all, what else was 
there. 

Just to prove me wrong, a Japanese 
company has oroduced a tiny little 
calculator which measures 61 x 43 
millimeters and is only 15 millimeters 
thick. Price in Japan is around the 
£17 mark. Not only does this mighty 
midget give addition, subtraction, 
multiplication and division, it also 
offers calculation by powers, division 
and multiplication by a constant and 
it has floating decimal point. Liquid 
crystal displays are used and the 
power drawn is only one hundredth 
of one Watt. It uses a single silver - 
oxide type battery and this will give 
over 60 hours of use. Commenting 
on the calculator, the company be- 
lieves that it is the smallest size 
calculator which can be operated by 
bare hands. To go smaller is possible, 
but one is limited by the size of human 
fingers. 

CHIPS WITH 
EVERYTHING 

The conservation of power has 
been highlighted in recent times and 

I learn with great interest of what 
appears to be the ultimate-an 
electronic circuit which doesn't use 
a battery, just light. It is a tiny chip 
which is intended for use in the new 
Kodak Fast Development Camera. A 
minute photodiode supplies power 
to a tiny oscillator. The greater the 
light intensity, the higher the fre- 
quency of the oscillator. Output from 
this oscillator feeds an "ever so 
tiny" converter which in turn shows 
its gratitude to the oscillator by pro- 

ducing around 500mV of output. 
Frequency of the oscillator varies 
(with light intensity) from just over 
100Hz up to nearly 1MHz. The photo- 
diode receives its light through the 
lens and is, therefore, proportional 
to the scene being actually photo- 
graphed. Now the chip manufacturers, 
realizing this, were not slow to see 
greater possibilities for their baby 
chip (the light -to -frequency con- 
verter measures only 36thou by 
12thou). 

For the Kodak Instant type of 
camera, the photodiode chip and a 
linear IC are packaged together. This 
little bundle indicates when the light 
levels are too low, gives warning that 
the battery in the camera (used for 
other things) gets low, it also looks 
at ambient light levels at the time of 
taking the photograph and auto- 
matically selects the aperture, and 
finally it times the automatic shutter. 
Now that's what I call the efficient 
use of energy. 

STERILE BEAM 
I hear that the laser continues to 

find new tasks-carrying out light 
work no doubt. One manufacturer is 
using a laser beam to cut out shapes 
of ceramic used in the manufacture 
of electronic circuits. The substrates 
are held on an X -Y table which is 
computer controlled, and thus the 
substrate is moved under a stationary 
laser beam which does the cutting. 
The power of the laser is only around 
100W continuous wave but this still 
works out at 10M W (ten million Watts) 
per centimetre. It is also reported 
that the same laser is being modified 
so that the beam itself can be guided 
very precisely by hand. The applica- 
tion here is to use the beam for 
surgery. The beam has the advantage 
of being completely sterile and would 
cauterize blood vessels instantly. 

It's nice to know that someone is 
shedding a little light on the internal 
workings of the human body. 
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PART 4 M.J.HUGHES M. A.,C.Eng. MIERE 

The first 3 -sections have covered the 
General Concept, the Power Supply and 
the Sync Pulse Board. 

This section deals with the Address 
Counters and Registers in theory and 
practice. 

As explained in Part 1 we have to produce discrete 
sets of binary codes which designate portions of the 
television display raster to the different character 
cells. These are called the Character "Column" and 
"Row" Addresses respectively. We have also to pro- 
duce similar codes which designate portions within 
each character cell. You will remember that each 
cell comprises a matrix of 6 picture points in width 
by 8 picture points in height. Each of the six vertical 
picture point columns needs a code to tell the multi- 
plexer the sequence in which they must appear when 
they are assembled into the final video signal. The 
Read Only Memory also needs to know which row 
of picture points (within the cell) it should be 
operating on hence eight binary codes are required 
to identify them. 

These address codes have to be produced in a 
very regular fashion and in exact synchronism with 
the television raster so that they always relate to 
precise positions on the screen in the final display. 

Fig. 14 is a schematic of the address code genera- 
tors, which we call counters. The word counter is a 
perfect description because that is all they are. 
Within the circuit there are four fairly straight- 
forward binary divider chains. They vary from 
ordinary divider chains in that some of them do not 
start at a count of zero and all of them are forced 
to reset before they have completed their natural 
counting cycle. 

MULTIPLEXERS 
Take the Multiplexer Address Counter for in- 

stance. This is IC20, a four stage binary divider IC. 
The first stage is not used because we need to 
divide the 4MHz clock by 6 to define the codes for 
each of the six picture points within the width of 
the cell. To count on a scale of six only, a 3 stage 
counter is required which has a maximum range of 
eight. To get it to cycle on six we have to force it 
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into a reset condition after the count of "5". This 
is done by IC2lb in conjunction with IC21a. 

To ensure that the counter always starts at a 
count of zero at the beginning of a television raster 
line (this is to ensure synchronism) we use the line 
sync pulse (Line Drive) to override the internally 
generated reset. This is particularly important be- 
cause there are a potential 256 picture points along 
a line (including the line sync period) and this 
number is not exactly divisable by six. Without an 
overriding reset at the start of each line the counter 
would precess relative to the lines of the display 
and the final result would be rubbish. IC2la accepts 
the line drive reset as well as the "scale of six" reset 
from IC21b and feeds a reset signal to IC20. 

If you refer to Fig 15, you will see the waveforms 
that are generated by the three outputs of IC20. We 
call these the Multiplexer Address lines and they are 
designated Q21, Q22 and Q23. Notice that, apart from 
the reset to zero period when line drive is active, 
Q21 is simply a divide by two of the 4MHz clock. 
Q22 does not get a chance to take up its second 
"high" before the counter is reset on the scale of 
six and the "high" of Q23 is curtailed by the reset. 
This sequence requires 6 clock pulses after the line 
drive signal has ended and if the three address lines 
are looked at as binary numbers you can see the 
six discrete codes that they represent in the table 
under the region marked as the first "Cell Width". 
The code 000 describes the most left-hand picture 
along a row in the cell while 001 represents the 
second from the left and 101 represents the sixth. 
The counter is then reset to 000 and this describes 
the most left-hand picture point of the next cell and 
so on. 

COLUMN ADDRESS 
A total of 39 complete cells can be described along 

a television raster line in this manner but, as men- 
tioned before, there is an incomplete cell on the 
extreme right hand end of the raster line which 
only has three picture points. The line drive reset 
takes over in the middle of this cell and resets the 
counter in readiness for the next television line. 

The first five cells along a raster line are not used 
for display as they form the left hand margin while 
the last two complete cells plus the forshortened cell 
form the right hand margin. The fact that the last 
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A Fig. 14. Schematic diagram of the Address Counters. y Fig. 15. The waveforms from IC20 (modulo 6 counter). 
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cell along the line is shorter than the rest does not 
affect the appearance of any character as it falls in 
the margin. 

The Q23 signal occurs once and once only in each 
cell and as it has a transition to zero at the end of 

every cell it can be used as the signal source for 
counting the cells across the width of the screen. 
This counting is carried out by IC22 and IC23 which 
are used as a five stage binary divider to generate 
the address codes for each column of cells. It is 

convenient to use the code 00000 to describe the 
first cell which will contain a character of the final 
display. 

As said before the first five cells after the line 
drive signal are to form the margin therefore we 

need the code 0000 to occur on the SIXTH cell. To 

achieve this we ensure that the five stages of the 
counter are reset to a predetermined code on receipt 
of the line drive signal. 

The way this counter operates can be seen in the 
waveforms of Fig.16. The top two signals (Line Drive 
and Q23) are the same as those shown in the pre- 
vious figure but this time we have put in all the 
Q23 signals for a single television line. Remember 
that it occurs only once in each cell therefore every 
time it reverts to zero in this diagram it corresponds 
to the right hand edge of a character cell. These 
transitions are counted by the first five stages of 

the Column Address Counter in binary form; the 
outputs of the counter being Q24, 25, 26, 27 and 28 

respectively. Line Drive is used to reset the counter 
so that all stages except Q26 are at "1". 

This means that at the end of the fifth cycle of 

Q23 the output code of the counter, taken as a whole, 
will be 00000, the zero address position for the first 
display character cell. Note that this is how the five 

character cell wide left hand margin is formed. The 

Fig. 16. Waveforms from the Column Address Counter. Note that the 

code 00010, marked by an asterisk, also occurs immediately before the 
line sync period (see text). 

Line drive 

023 

024 

025 

026 

027 

counter then proceeds in conventional binary fashion 
for a further 32 cycles of Q23 defining the 32 

different column address codes for the character 
cells across the width of the screen. These codes are 
shown in the table at the foot of the diagram. 

After the latter 32 cycles of Q23 we receive two 
more before the next line drive pulse comes along 
to reset the counter to its start position. These two 
extra pulses conveniently form the right hand 
margin. 

WRITE WINDOW 
Apart from the address codes for the columns of 

character cells we also obtain a special signal from 
the next stage of this counter (Q29) this we call 
"Write Window". The purpose of this signal is to 
prevent an ambiguous case occurring during the 
Write operation of the instrument. 

You will note that the code for the third display 
character position is 00010 and this occurs briefly for 
a second time just before the occurrence of the line 
drive reset signal. This in itself is no problem except 
the pulse which is used to instruct the Random 
Access Memory to accept input data (the Write 
instruction) happens to fall in the middle of a 

character cell. As the last cell along the TV line is 
foreshortened-see Fig. 15-this writing instruction 
spreads into the code produced by the Column 
Address Counter during the reset period. This code 
is 11011 and is identical to that for the twenty- 
eighth display character position. If we did not take 
steps to prevent it happening, whenever we write 
something into address position 00010 the same 
character would appear further down the row in the 
position corresponding to the Address 11011! The 
simplest way of preventing this problem is to inhibit 
the writing pulse at all times except during the time 
called the Write Window which is defined by the 
signal Q29. You will see this signal entering the 
comparator later in this description. 
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MARGIN BLANKING 
During the read cycle of the instrument the 

address counter will be going through all its code 
combinations and unless something is done about 
it we would get true addresses thrown up at the 
times of the left and right hand margins. The effect 
of this would be to repeat some of the characters 
(that have equivalent addresses) in the margins. In 
reality it does not matter if this happens as long 
as we don't see them, so we arrange to blank the 
video signal as we are going through the margin 
address positions. This is slightly complicated by 
the fact that we have to embody a character cell 
delay between addressing the Random Access Memory 
and displaying the information. This was mentioned 
in Part 1. The column blanking signal must therefore 
be one character cell delayed relative to the 
addresses. This is clearly seen in the bottom wave- 
form of Fig. 16. This delayed waveform is generated 
by the circuitry associated with IC32b. 

ROM ADDRESS 
Having defined the horizontal positions of the 

cells we now have to prescribe Addresses to them to 
designate their vertical positions and at the same 
time generate lower level address codes to denote 
which of the eight rows of picture points within 
the cell is active (this is needed for the Read Only 
Memory). It is the latter which we produce first and 
we call it the ROM Address. The counter which pro- 
duces it is IC26. You should refer also to Fig. 17. 

Because each row of picture points within a cell 
is made up of two raster lines the first thing we do 
is divide the line rate by two. This is done by the 
first stage of IC26. We have not given a designation 
to this half line frequency signal as it does not play 
any further part in the circuitry but, if you have an 
oscilloscope, it can be seen at pin 12 of IC26. 

The following three stages of IC26 produce the 
ROM Address signals shown as Q30, Q31, and Q32 in 
Fig. 17. These three stages are reset to an "All 
Noughts" starting condition by the inverted field 
drive signal. This ensures synchronism with the field 
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I h 

Line drive 
U u Ll UI LLII 

Field drive 1 
030 

031 

032 

16 lines 

rate of the television raster. Conventional binary 
division takes place with the counter of IC26 com- 
pleting 19 full cycles. It then starts an extra cycle 
but is unable to complete it before the next field 
drive signal, which resets the counter in readiness 
for the next field. There will be a short delay (half 
a line period) before the start of cycling for the 
next field -due to the staggering of line drive pulses 
brought about by our locked interlace system. On 
the third field this delay will not occur, but on the 
fourth it will be present again and so on. 

ROW ADDRESS 
One complete cycle of Q32 defines the height of a 

character cell and the eight codes generated by the 
Address lines are shown in the table of Fig. 17. As 
already mentioned we obtain "19 and a bit" cells; 
the top two and bottom "One and a bit" are reserved 
for top and bottom margins respectively so we re- 
quire the Row Address for all the cells occurring on 
the THIRD row from top of the screen to be 0000. 

An identical technique is used to that already 
described for the Column Address Counter. The four 
stages within IC27 give the Row Address as Q33, 
Q34, Q35 and Q36. Field drive is used to reset this 
counter to "All Ones" with the exception of Q33. 
Reference to Fig. 18 shows that this gives us an 
address of 0000 for the third row. The counter 
operates up to 16-producing the address for each 
row of cells-and then starts to re -cycle just before 
the next field drive pulse. For the same reasons as 
before we have to prevent the appearance of charac- 
ters in the top and bottom margins so we use the first 
stage of IC28 to divide Q36 by two and this gives 
us (after inversion by IC24d) our Row Blanking 
signal. There is no need for this' to be subjected to 
the delay that was needed in the case of the Column 
Blanking signal. 

Fig. 17. The waveforms appearing at the outputs of 1C26, the 
ROM Address Counter. 

18 repeats of 16 lines 

IT 

Field14 Cell height 
'drive I 

119 consecutive cells 

I -t-------- -- 
030 ->l 0 1 1 
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Field drive 
II 

032 

033 

a34 L 
035 J 
036 J 

Row blanking 
(1C24d pin 8) 

Field 
drive 

ADDRESS ROUTING 
As might be expected the MPX Address codes 

are fed directly to the multiplexer (which will be 
described later), the ROM Address codes go straight 
to the Read Only Memory and the Column and Row 
Address codes go to the Random Access Memory to 
call up the correct data to describe the character 
that should be occurring at the prescribed place on 
the screen. The Column and Row Addresses are also 
fed to the comparator (Fig 19) to start the process 
of generating a writing signal. 

CELL IDENTIFICATION 
As explained in the first part of this series we 

have to keep a record of where on the screen we 

expect the next character to occur when we are 
typing into the system. Clearly every character cell 
can be described in terms of a Column and a Row 
Address code and a combination of any pair of 
these codes will be unique for a particular position 
on the screen. We can use a static register to hold 
any pre -determined code and compare its contents 
with the Column and Row Addresses as they are 
generated. Whenever the contents of the register 
exactly tally with the codes generated by the Address 
Counters we can say that the television raster is 
going through the cell that is designated by the code 
we have stored in the register. 

ADDRESS REGISTERS 
To keep life simple, and practical, we have split 

the register into two logical portions. One is the 
Row Address Register and the other is the Column 
Address Register. In a typewriter we do not often 
wish to go to a particular place on the screen at 
random but usually follow a certain pattern. For 
example we usually want to step to the next 
character position along a line (towards the right) 
after we have typed the last character. At the end 
of a line we want to return to the start of a new 
line (i.e. a carriage return) and then to step down 
a line. It should be clear that stepping along a line 
from left to right is the same as moving from one 
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Row address codes 

Fig. 18. The waveforms from the outputs of 1C27 and 1C28 (these form 
the Row Address Counter). 

W3151 

column address to the next higher one and stepping 
down the screen from one line to the next is simply 
an operation of incrementing the Row Address. 

A carriage return is simply a means of telling 
the Column Address register to return to an address 
of zero. The registers are therefore nothing more 
than counters which react to asynchronous signals 
generated at the user's command. 

UP/DOWN FACILITY 
To add flexibility we have chosen to make the 

counters reversible so that, if desired, we can step 
the address codes in the other direction-this 
enables back spacing and stepping UP the screen 
for correction purposes. 

It would have been possible to incorporate a "tab" 
facility so that, at a touch of a button, the column 
address register would take up a pre -determined 
code which might be of help in compiling tables of 
numbers. We felt that this was an un -necessary 
luxury and although simple in theory would have 
complicated the wiring of the system. 

The only condition we have built in, of this nature, 
is "Reset to Zero" which zeros the address codes for 
both columns and rows. This enables the user to do 
a rapid return to the top left hand corner of the 
screen to start a page of type. 

IC35 forms the Row Address Register. Like all 
the counters used in this part of the circuit it is an 
UP/DOWN counter that receives its direction in- 
struction at pin 5. In this case the instruction is 
generated by a flip flop (IC32a). One press of the 
Forward/Reverse control key will make the 
counters operate in an UP mode and a second press 
will toggle the flip flop making them count down. A 
"O" on pin 11 of IC35 will reset it to zero in this 
circuit and this signal is obtained from SW2. Count- 
ing pulses (for stepping from one row to the next) 
are generated by the Line Feed key of the keyboard 
and this signal is detected by the keyboard interface 
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circuitry (to be described later) and fed to pin 14 
of the Row Address Register. 

DEAD END COUNTERS 
There are 16 discrete row address codes and the 

four binary stages within IC35 are a perfect match. 
This allows us to use another feature of this inte- 
grated circuit. It has a Maximum/Minimum count 
output at pin 12. When the counter reaches "All 
Ones" when counting UP this output goes to "1" and 
the same happens when the counter reaches "All 
Noughts" when counting DOWN. By feeding this 
signal back to the enable input of the circuit it 
allows us to turn the unit into a "Dead End Counter". 
This facility ensures that when the bottom row of 
the screen is reached a further depression of the 
line feed button does not set the counter back to 
zero-which would result in the writing position 
jumping back to the top row of the screen. 

Because the outputs of this stage correspond to the 
Row Address Waveforms as generated by the Row 
Address Counter we give them similar designations 
suffixed by an "a". They are Q33a, 34a, 35a and 
Q36a. They are eventually compared with their 
equivalents Q33, 34, 35 and Q36 in the comparator 
comprising ICs29 to 31 but more about this later. 

o 
Forward/ 
reverse 

Carriage 
return 

The Column Address Register works on exactly 
the same principle. IC36 is a four stage UP/DOWN 
counter as is IC37 which provides the fifth bit of 
the comparison address. These two integrated 
counters are cascaded one into the next and both 
receive their direction instruction from the same 
flip flop as the Row Address Register. This register 
has to increment, every time a character key is de- 
pressed, on the release of the key. It also has to 
increment on receipt of the non -writing "Cursor 
Step" signal. These two signals are combined in 
the keyboard interface circuit and we see their 
combined signal (called Character Step) coming 
in to pin 14 of IC36. 

To prevent the register cycling round to restart 
addresses for the row in question we again have 
to make it a "Dead End Counter". This is rather 
more complicated than for the Row Address Register 
because we cannot make use of the Maximum/ 
Minimum signal from IC37 directly. This is because 
only its first stage is used. We therefore have the 

Fig. 19. The schematic diagram of the "UplDown" Counter, the Row 
Address Register, the Column Address Register, the Comparitor and 

the "Direction Indicators". 
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Fig. 20. The major portion o/ the wiring pattern on 
the etched board. The remaining pattern is on the 
component side of the board and can be seen as 

Fig. 21. 

Fig. 21. The component locations on the board. 
Note that 1C32 is reversed in orientation com- 
pared to all the other ICs on this board. Since R7 . 
acts as a stake between the two sides of the board 
it is essential to solder both sides of both ends. 
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circuitry comprising IC33d and IC34a, b and c which 
detects the state of the counter and depending on 
the direction of counting and the state of the count 
it will activate, or de -activate, the enable input of 
IC36 (pin 4). Again it is convenient to be able to 
reset the register to "All Zeros" for an instant 
return to the left hand end of a row but in this 
instance we have to consider two sources of the 
reset signal. It might come from the reset button 
(SW2) which is used for starting from the top left 
hand corner of the screen or from the Carriage 
Return signal generated from the keyboard. These 
two signals are combined in IC33b and c before 
being fed to the reset inputs of the Column Address 
Register. 

COMPARATOR 
The five outputs, Q24a, 25a, 26a, 27a and Q28a 

are fed to other stages of the comparator with their 
counterparts from the Column Address Counter. If 
we consider the four Row Address bits and the five 
Column Address bits together we can define any 
one of the 512 possible positions of character cells 
with a nine bit word. Provided we compare like bit 
with like (from the counter and register respec- 
tively) there will only be a perfect comparison of 
all nine pairs of bits when the Address Counter is 
addressing the cell position defined by the Register. 
Our comparator therefore has to be capable of 
handling nine pairs of variables and when coinci- 
dence occurs it must produce an output which is 
later used to generate the Write instruction. 

We call the comparator's output "Address Co- 
incidence." Note that we have one extra signal 
coming into the comparator at pin 9 of IC29; this is 
the Write Window which has already been des- 
cribed. We can use it at this stage to inhibit the 
generation of an Address Coincidence signal during 
the left and right hand margins by simply comparing 

* components list 

Address Counter¡Register/Comparitor 

Integrated Circuits Resistors 
IC20 SN7493 
I C21 
IC22 
IC23 
IC24 
IC25 
IC26 
IC27 
IC28 
I C29 
IC30 
IC31 
IC32 
IC33 
IC34 
IC35 
IC36 
IC37 

SN7400 
SN74177 
SN74177 
SN7404 
SN7430 
SN7493 
SN74177 
SN74177 
SN7485 
SN7485 
SN7485 
SN7474 
SN7400 
SN7410 
SN74191 
SN74191 
SN74191 

R3 1k 10%, 1W 
R4 470 10%, 1W 
R5 1k 10%, 1W 
R6 470 10%,1W 
R7 1k 10%, 1W 

Semiconductors 
Tr2 BC108 
Tr3 BC108 
LED1 MV5025 or 

similar 
LED2 MV5025 or 

similar 

Miscellaneous 
Printed circuit board, 
code D003, from 
Readers PCB Ser- 
vice. Dil sockets, 12 

off 14 way and 6 off 
16 way (DIL strip 
sockets could be 
used). Tinned copper 
wire for staking. 
Board pins. 

it against logic level "O". When the Write Window 
is at "O" and we have a perfect match of addresses 
the Address Coincidence signal goes "high". 

DIRECTION INDICATOR 
Because a toggling flip flop is used to control 

the direction of the registers it would not be clear 
which way they were likely to go without some form 
of indicator. LEDs 1 and 2 are driven from the Q 

and Q outputs of the direction change flip flop. When 
LED1 is lit it indicates "Forward" operation whereas 
LED2 indicates "Reverse" operation. 

CONSTRUCTION 
The inter -component wiring for this unit is again 

provided by a double sided PCB. The major portion 
is shown in Fig 20, whilst the "overflow" is com- 
bined with the component layout of Fig 21. 

From Fig 21 it is clear that most of the con- 
struction consists of inserting integrated circuits 
into their correct holes. However, we make no 
apology for repeating our previous warnings, 
namely:- check the orientation of the devices, en- 
sure no pins are folded under, keep the heat from 
the soldering iron to a minimum and solder all the 
stakes on both sides. On the subject of stakes, note 
that R7 acts as a stake so each side of each end 
needs to be soldered. 

IMPORTANT CONSTRUCTIONAL NOTE 

To prevent erratic logic conditions arising 
from current spiking-caused by the very high 
switching speeds of TTL and the heavy cur- 
rent drawn by its output during switching 
operations-it is usual to incorporate small 
value capacitors across the power rails. When 
the prototype was originally designed it was 
felt that these capacitors could be soldered 
across the power supply leads on the top of 
each board. As it turned out, there were no 
problems with spurious pulses hence the illus- 
trations of the boards do not show the capaci- 
tors. If, after construction, there is any indica- 
tion of erratic operation the constructor should 
connect four 0.22uF capacitors between the 
+5V and OV rails at convenient positions on 
each board. These can be soldered directly to 
the topside printed wiring-if double sided 
boards are used. They should be distributed 
so that the de -coupling effect of each will affect 
as many of the IC packages as possible. There 
are no rules for this but, equally, there are 
unlikely to be any problems if the recom- 
mended layout is adopted. 

You will notice that provision is made for flying 
leads to be taken to the two LEDs which should be 
mounted on the front panel in a convenient position. 
On the prototype there was room for them on the 
keyboard metalwork. 

The third major board of the three, containing 
the Memories, the Keyboard Interface, The Cursor 
Generator and the Video Stages will be covered in 
our December issue. 

600 Practical Wireless, November 1976 



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 015%, and rumble 
(weighted) -60áB. 

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, November 1976 

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. 

And if you're 
serious about HiFi, 
you couldn't hope 
to ask for a better 
start than that. 

To: Goldring Limited Anglian lame. Burd St. Edmunds, 
Suffolk IP32 t3SS. 

Please tell me more about the Gtldriig Chi Construction kit 

Name 

Address 
PW 1078 

Goldring 
__Sound pure and simple__) 
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Number 61 MOTOROLA MC1339P STEREO PRE -AMP 

THE Motorola MC1339P is a low -noise audio 
pre -amplifier package containing the two 
separate amplifiers required for a stereo system 

in a single 14 pin dual -in -line epoxy case. A power 
supply filter circuit is incorporated on the chip, whilst 
emitter follower circuits provide low output 
impedances. 

CHARACTERISTICS 
The MC.1339P is normally used with a 12V power 

supply, the supply current being typically 17-5mA 
(max. 22mA for any device) at this voltage. Although 
the absolute maximum permissible supply voltage is 
16V, it is wise to use a somewhat smaller value to 
allow some margin of safety, since any momentary 
excursion above 16V can result in the destruction of 
the device. The maximum permissible internal 
dissipation is 625mW at 25°C. 

Positive supply 

+7.5V zener 

Feedback (1) 

Roll -oft (1) 

Output (1) 

Regulator 

Input return (1) C 

1W3221 
Input (1) 17 

11 Amplifier earth 

13 Regulator earth 

12 Feedback (2) 

11 Roll -off (2) 

10 Output (2) 

Input return (2) 

Input (2) 

Fig. 1. The leadout connections for the MC1339P. The amplifiers are 
quite separate from each other. 

The amplifiers of the MC1339P each have an open 
loop gain of typically 65dB. Their input resistance 
is about 250kí2 and the output resistance about 10011. 
The channel separation is typically 70dB whilst the 
internal circuit provides some 33dB power supply 
frequency rejection. The equivalent noise voltage at 
the input in the 100Hz to 10kHz range is about 0.7/íV 
with a maximum of 3/4V for any device. 

602 

The MC1339P is basically two operational ampli- 
fiers, with the connections shown in Fig. 1. It can be 
seen that various facilities are provided, such as a 
connection to pin 4 from which a by-pass capacitor 
can be connected to provide a rolling -off of the gain 
at high frequencies. 

TYPICAL AMPLIFIER 
A typical general purpose pre -amplifier with a flat 

response over a wide frequency range is shown in 
Fig. 2. The input impedance is 10ki2 and the voltage 
gain 100 times (40dB) with the component values 
shown. The voltage gain is equal to (R3+R2)/R2 
and the values of these resistors may be adjusted for 
any reasonable value of gain. The frequency 
response rolls off below 100Hz, the gain falling to 
about 30dB at 15Hz. The high frequency response 
depends upon the value of C3. If the latter has a 
value of 500pF the response is flat to about 200kHz, 
whilst when C3 has a value of 1000pF the response is 
level to about 40kHz. 

Cl 
33OnF 

Input 

IW323I 

+12V 

Output 

Fig. 2. Circuit of a wideband pre -amplifier using one half of the IC. 
The other half would be identical for stereo work. 

The pin numbers shown are for the one amplifier 
of the MC1339P, but the other amplifier can be used 
in a similar circuit. This remark applies to the other 
circuits to be discussed. 

RECORD PLAYER 
The output of a typical magnetic cartridge of a 

record player is about 2 to 12mV RMS to a pre- 
amplifier with an appreciable gain is required before 
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ALBEN ENGINEERING CO. LTD., 
DEPT P W THE CRESCENT WORSTHORNE, 
BURNLEY LANCS. Tel Burnley 20940 

Build circuits in minutes 

using the low-cost S DeC modular breadboard 

An S-DeC is a breadboard which 
allows components to be inserted 
into it without soldering. Holes 
are numbered for identification 
and re -use purposes. Electronic 
components are plugged into the 
holes via their leads. Beneath the 
holes are metal sockets connected 
together electrically in accordance 
with a pattern shown on the 
upper surface of the S-DeC. By 
plugging in the components. you 
can build electronic circui is 
in minutes --without using a 

soldering iron. When you have 
built your circuit. simply unplug 
the components and use them over 
and over again to build other 
circuits on your S-DeC. 

With every S-DeC you receive a 

free booklet showing how to build nine super circuits. There is also a free 
control panel to accommodate things like tuning capacitors and variable 
resistors. 

The S-DeC, booklet and control panel costs only LI.98p plus 37p postage, 

packaging and VAT. Send your cheque/PO now and start building 
electronic circuits the easy way. 

P.B. Electronics (Scotland) Ltd. 
57 HIGH STREET, SAFFRON WALDEN, ESSEX CBIO IAA. 

Telephone: Saffron Walden (0799) 22876. PWO 
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Brush up 
on your 
record 
core 

Presenting two superb c eaners 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 ciameter which can 
clean right to the bottom of your record 
grooves, overcoming bo-h 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 ersuring that your 
valuable record collection is kept in excellent 
condition. 

Decca Spacial Products 
Ingate Place, Queenstown Road, 
London SW83NT 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH 

MAINS 
ISOLATING 
Pri. 1200.40V 
Sec. 120/240 
Centre tap with screen 
Ref. VA 

070 
(Watts 

20 ) 4.57 
49 60 6-68 
50 100 7.63 
51 200 11.95 
52 250 14.47 

350 17.14 
54 500 19.73 
55 750 27.23 
56 1000 37.97 
57 1500 43.33 
58 2000 48.34 
39 3000 76.36 

IISV or 240V Sec. 
only. 

30 VOLT RANGE 
Prim. 200-240V 
Sec. 0-12-15-20-24-30V 
Ref. Amps C 

112 0.5 3.15 
79 I.0 4.00 

3 2.0 5.55 
20 3.0 6.87 
21 4.0 7.93 
51 5.0 955 

117 6.0 1069 
88 8.0 14 -IS 
89 I0.0 14.51 

60 VOLT RANGE 
Prim. 200-240V 
Sec. 0.24-30-40-48-60V 
Ref Amps 
124 0.5 
126 I.0 
127 2.0 
125 3.0 
123 4.0 

5.0 
120 6.0 
121 8.0 
122 10.0 
189 12.0 

L 
3.94 
5.43 
7.65 
11.00 
13.07 
14-20 
16.64 
19.56 
24.09 
25.16 

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

12e 24v L 
III 0.5 0.25 2.30 
213 I.0 0.5 3.01 

71 2 1 3.69 
68 3 - 510 
18 4 2 4.56 
85 5 

3 6.36 
1óé 9 4 7.34 
72 10 5 7.86 

116 12 6 8.39 
17 16 8 1048 

115 20 10 1542 
187 30 IS 19.50 
226 60 21.94 

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

P it 
VA Ref. L r 

60 243 6 62 
350 247 1523 

1000 250 32.68 
2000 252 54.80 

50 VOLT RANGE 

NO HIDDEN EXTRAS -Prices include VAT and P s P. EXCEP1 

t WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE-BRS 

Electºosil,Audio accessories,semiconductors, Panel Meters& Multi- Meters 
CALLERS WELCOME (MON.-FRI.) 
OR SEND STAMP FOR LISTS. 

Prim. 200-240V 
Sec. 0.19.23.33-40-50V 
Ref. 
No. Amps 
02 0.5 4.87 
03 I.0 5.17 
04 2.0 7.17 
OS 3.0 8.77 

07 6.0 17.29 
18 8.0 18.62 
19 10.0 22.04 

CI000 MINI -MULTIMETER 
DC -1000V AC -1000V. 10000/V 
DCI-100mA. RES -150k0 
BARGAIN AT (4.59 
ANTEX SOLDERING IRONS 
15W ¿3.57 I8W £3.31 25W 
(2.99 SOLDERING IRON KIT 
¿4.45 STAND FOR ABOVE 
LI.49 
MAGNETIC TO CERAMIC 
CARTRIDGE CONVERTOR 
OPERATING VOLTAGE 20-45V 
ONLY L3.17. 

COMPONENT PAKS 
200 Mixed value resistors (count by weight) 
ISO Mixed value capacitors (count by weight 

30 Mixed value precision resistors }w 2 
IS Assorted pots & pre -seas 
10 Reed switches 

3 Micro Switches 
20 Assorted tse strips 

PLEASE STATE PAK REQUIRED 
90p PER PACK. 

SCREENED MINIATURES 

3Rai 

mA Volts 
3 

L 
2.50 

113 9-6 i;ú 
235 330, 330 09, 09 2 39 
207 500, 500 0-8-9, 0-8-9 3 6 
208 I A IA 06-9, 08-9 4 31 
236 200, 200 015, 015 2 28 
214 300,300 020 0-20 3.22 
221 700 (DC) 20-12-042-20 3 66 
206 IA, IA 015-20, 015-20 5 37 
203 500, 500 015-27, 015.27 4'77 
204 IA, IA 015-27 015-27 6.00 
5112 500 12, IS, 20,24,30 5 15 

AUTO TRANSFORMERS 
Ref VA Auto Taps 

113 ( 20 0-115-210-240 1-81 

64 150 0-11í-200-510-240 6.75 24 
66 300 .. 8.62 
67 500 .. .. 13.10 
84 1000 1970 
93 1500 .. .. 
5 2000 31.62 56 

73 3 45 76 

NEW 
TRANS CASES 

Combined ll and 
floor mounting. Send 
for details. 

BRIDGE RPCTIFIERS 
200V 2A 0.67 
400V 2A 0.71 

30OV 10A 
V 4A 0.2.7700 

CASEDI/CUTO TRANSFORMERS 
240V mains lead input & USA 2 pin 
outlets. 

20VA L 4.93 Ref I13W 
I50VA L 8.94 Ref 4W 
500VA LIS11 Ref 67W 

I000VA 322.84 Ref 84W 
2000VA 335.66 Ref 95W 
Electronic Con ion Kit 
10-Proiect (including electronic organ) 
ideal gift at L8 63. 

HIGH QUALITY MODULES 
3 Watt RMS AMPLIFIER 32.711 
S Watt RMS AMPLIFIER £3.17 

10 Watt RMS AMPLIFIER L3 -El 
25 Watt RMS AMPLIFIER (4.67 
125W RMS AMPLIFIER L17SO 
PRE -AMP for 3.5.10W £7SO 
PRE -AMP for 25W L15.79 
POWER SUPPLIES 3-5-10W LI 54 
POWER SUPPLIES 25W L3.56 
TRANSFORMER 3W £2.77 
TRANSFORMER 5-10W 3]22 
TRANSFORMER 25W L3-56 
/ SR MINI -DICK 
4 Speed Single -or Auto - 
changer (chassis) L7.61 
E SR F128R 
Single and Auto (Chassis) £20.34 
GARRARD SP25 1V ( ) C1.1.36 

NEW STEREO 30 
Complete Stereo Chassis inc.: 
7í7w RMS, Amp. Pre -amp, 
Power Supply, Front Panel, 
Knobs (only needs Mains Trans.). 
S 30 L17.99. Mains Trans 
L3.56 Teak veneered cab. 34.34. 

AUDIO KIT 25W 
2+25W Amplifiers 
I +Pre -Amp 
I+Power supply 
1+ Transformer 
I+Front Panel 
I+Kit of parts to include on - 
off switch, neon ind. Stereo 
headphone socket. Plus In- 
structions book 332.18. 

TEAK AUDIO KIT 23W 
Teak d cabinet 
165:+ I11},+ 334 aluminium 
chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. L11.21 

CARTRIDGES 
Magnetic Sonotone 100 33.31 
Ceramic E.E.I.CS 2000 32.72 
ACOS GP93-I £2.11 
TCC AT -55 ¿4.42 

TEST METERS 
AVO 8 MK5 
AVO 72 
AVO MMS 
AVO TT 169 

367.37 14 Pre -selected stations SuPPIY 20.35V 90mA fla. £21-n 
STEREO PM TUNER fitted with Phase -lock Loop 

¿2686 
¿23.48 
L27.34 
313.93 

(USSR)inc. Steel carry case 
POWER UNIT 
CCI2-05 Output Switched 3-4.5-6-7.5-9- 12V 
at 500mA. L.518. 

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

TELEPHONE: 01--488 3316/7/e 
NEAREST TUBE STATIONS: ALDGATE 6 LIVERPOOL ST 

I. Vnderstand 
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, 

aEwEt! 
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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. 

#1) Build an oscilloscope. 

(2) Read, draw and understand 
circuit diagrams. 

(3) Carry out over 40 experi- 
ments on basic electronic 
circuits and see how 
they work. 

Brochure, without obligation to: 
BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, 
P.O. Box 156, Jersey, Channel Islands. 

NAME 
ADDRESS Block caps please 

ins mo ins usi am me am am an am as im NM NI MI ION IIIII BEM BIM 11111111111 
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the main amplifier. This pre -amplifier must also have 
the required response to match the R1AA recording 
characteristic used by record manufacturers. In con- 
trast, crystal and ceramic pick-up heads are not 
usually used with a pre -amplifier, since they provide 
a much higher output voltage than magnetic 
cartridges. 

+12v 

Fig. 3, above, in this application the MC1339P is used as an amplifier 
with a magnetic cartridge. 
Fig. 4, below, the response to be expected from the circuit of Fig. 3 
together with the ideal RIAA curve. 

+20- 

+10 - 

Gain 0 (dB) 

-10 - 

-20 - 

-30- 

1 W3251 

I-- f = 50Hz 

Response of 
fig.3 circuit 

Ideal RIAA response 

(2= 500Hz 

f3 = 2120Hz 

40 100 200 400 1k 2k 4k 10k 20k 

Frequency (Hz) 

A pre -amplifier for use with a magnetic cartridge 
is shown in Fig. 3. This provides the response shown 
in Fig. 4 which is very close to the ideal RIAA 
response shown dotted in Fig. 4. The values of the 
two `corner' frequencies f2 and f3 are determined 
by the values of C3 and C4 respectively. The low 
frequency response is determined by the value of Cl. 

1 1 

f 2 2nR3C3 f 3_2zrR3C4 

PLAYBACK AMPLIFIER 
A low noise, high gain tape playback amplifier is 

shown in Fig. 5. This provides the special frequency 
compensation required to produce the NAB standard 
playback equalisation curve of Fig. 6. The output is 
about 100mV with an input from a tape head of 
2.2mV at 1kHz. The low frequency response is 
determined by the value of C2, whilst C3 provides 
the bass frequency boost. The minimum high fre- 
quency gain is set by the ratio (R3+R2)/R2. 

TAPE RECORDER AMPLIFIER 
The frequency response of a tape recording 

amplifier must be the mirror image of the NAB 

Practical Wireless, November 1976 

Cl 
330nF 

IW3261 

+12v 

Output 

Fig. 5, above, a tape playback amplifier incorporating NAB equalisation. 
Fig. 6, below, illustrates the frequency response of Fig. 5. 

Gain 
(dB) 

I W3271 

20 40 70 100 200 400 1k 2k 

Frequency(Hz) 

4k 10k 

playback equalisation characteristic in order that 
the overall record/playback response shall be flat. 
The circuit shown in Fig. 7 will produce the required 
recording characteristic of Fig. 8. 

The parallel inductance -capacitance circuit at the 
output of this amplifier forms the bias trap and must 
resonate at the bias oscillator frequency. It prevents 
the bias signal from passing to the output of the 
recording amplifier. Any reasonable inductance and 
capacitance values can be used, but the Q factor 
should be reasonably high for good bias rejection. 

Cl 
330nF 

Audio 
input 

IW3281 

+12v 

Fig. 7. Amplifier circuit for feeding a signal to a tape head during 
recording. Capacitor C5 resonates with inductor L at the bias frequency 
employed in the recorder. 

This circuit is, for example, suitable for amplifying 
the 10mV output from a microphone to provide the 
30µA recording current required by a typical tape 
recording head. The 301(A current is simulated by a 
1V RMS signal at the output pin 5, feeding the head 
through the 33k51 resistor R4 at 1kHz. The voltage 
gain required at this frequency is thus 100 (40dB) 
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but the value of R3 is chosen to give a somewhat 
greater low frequency gain, since the open -loop gain 
of the amplifier is not infinite. 

The response of a typical quarter track head at a 
tape speed of 334 i.p.s. is typically 3dB down at 
1770Hz. The value shown for C3 provides the 
required compensating boost at this frequency. One 
might feel a resistor would be needed in series with 
C3 to roll off the high frequency gain at frequencies 
over 20kHz, but this is not necessary since the fall 
in the open loop gain of the amplifier itself provides 
the required roll off. The low frequency response is 
determined by the value of the coupling capacitor 
Cl. 

Gain 
(dB) 

IW3291 

60 - 

50 

40 

30 
20 40 100 200 400 1k 2k 4k 7k 10k 

Frequency(Hz) 

Fig. 8. Frequency response of the circuit in Fig. 7. 

The MC1339P is available from Trampus Elec- 
tronics Ltd., 58-60 Grove Road, Windsor, Berkshire 
SL4 1HS and from Chromasonic Electronics, 56 
Fortis Green Road, Muswell Hill, London, N10 3HN. 

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 co 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. 

PwIECIINICHOSS 

Uillf No.16 
1 

. 
2 3 4 5 

10 9 I 11 12 I 
1. 18 19 p 

. 
22 

23 .. 
ACROSS 

1 Utmost faith in such audio systems? (4, 8) 
7 Trades 10 modulators for a wireless? (5-3) 
8 Length of tape to make you look sideways, 

backwards! (4) 
11 Bubbles to see Seth's changed hook-up? (7) 
13 Then a transformer could be in a Welsh town? (5) 
14 Skill in his comeback as conductor is zero! (5) 
16 Disc that's taped as an honour? (5) 
17 Blow-out in tin adaptor and you need percipience? 

(7) 
21 Marconi made two starters for Mum? (4) 
22 He's been given the target of transmission? (8) 
23 Quite obvious it's like cats -whisker reception! 

(7, 5) 

DOWN 
1 Amplifier with a built-in listener? (7-3) 
2 Makes a powerful contribution? (9) 
3 Solid state based on oil in hair antennae? (4) 
4 Battery -makers team with 500 between points (5) 
5 Plan corner piece as a radio component? (5) 
6 Your superhet outside still? (3) 
9 Current source for your choice of stable relaxa- 

tion? (10) 
10 He's oscillating with her! (3) 
11 Fish for reconditioned parts? (5) 
12 Impedances in switching-in theory, anyway (9) 
15 Initial label that made the dog spin! (3) 
18 Object about old aerial and why sound irritating? 

(5) 
19 Raise to his modulation? (5) 
20 The Ringer recorded by Edison? (4) 
22 Fabulous bird makes electro -coil centres? (3) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 
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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 tuse. 20+20 watts rms, 40+40 watts r-ak. 

OW YOU CAN SAVE 
SYSTEM 113 

'For only £80, you get the 20+20 watt 

Viscount IV amplifier; a pair of our 12-watt- 
rnis Duo Type Ilb matched speakers; a BSR 

MP 60 type deck complete £8000 
with magnetic cartridge, v 
de luxe plinth and cover. + p a p £6.50 

£2990 
+pap.£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: Svs emtb £2.50, System 2 C5 + P A. 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, drilled and formed. 
Cabinet is finished in teak veneer. 
Black fascia and easy -to -handle 
aluminium knobs. £2900 Output 30+30 watts 
rms, 60+60 peak. + p a p £2.10 

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 
cabinets with clear plastic top. £2 o9 
Easily built b hobb ! + p A p.£4.05 

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-pull switches. Independent 
bass and treble controls and 
master volume. £2750 + p 8 P. 

£1.50 

70 and 100 WATT DISCO AMPLIFIERS 
Brilliantly styled for easy disco performance! Slop ng fascia, so that you can use the controls without fuss 

or bother. Brushed aluminium fascia and rotary co trols. 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 Fib 2, or vice- 

verse. Pre -fade level control Ir 
(PEE) lets YOU hear nett disc + p & p. £3.00 
before fading it in. VU meter 

monitors putout level. 70 

watts rms. 140 watts peak 

output. All the big features as 

an the 70 wart disco £6500 
amplifier, but with a massive 

100 wens rms, 200 wens rap £4.00 

peak output power. 

SPEAKERSfiwo models- Duo Ilb, 
teak veneer, l2 watts rms,24 watts peak, 
18/a"x 133"s 714"approx. 

+pap.L6.50 
PER PAIR £34 

Duo III 20 watts 
rms, 40 watts peak, 
77"x13"x11%" 

£48+paD 

£7.50 
PER PAIR 

TURNTABLE Popular BSR MP 
60 type, complete 

with magnetic cartridge, diamond 

stylus, and de luxe plinth and cover. 

£2400 
08 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 a P £150 

DELUXE ACCESSORY 

KIT 
Comprises of a matched pair of 
dynamic mica. and two replace- 
ment slider level controls. 
P A P FREE WHEN PURCHASED 
TOGETHER WITH ABOVE ITEM 

£3.95+868£1.00 

TURNTABLES BY BSR STEREO AMPLIFIE 
Big value from RT -VC! Two units COMPLETE 
WITH PLINTHS. First, the popular MP 60 type 

semi-professional deck. £1750 +pap £22 

Second, the lower -cost C141 automatic unit, fitted 
with a stereo ceramic cartridge. 

£1195 
pa P 

£2.55 

Both units have plinths finished in superb teak 

veneer. Eitherwav, you're on to a bargain from RT -VC 

with built-lin-amO OpIlt1erEs 
Here's the big -value portable disco 
console from RI-VCI It features a pair 
of BSR MP 60 type auto -return, 
single -play professional serles record 
decks. Plus all the controls and features you 

need to givejfabulous disco £5500 
performances. Simply 
connects Into your existing + p 8 p' £6.50 

slave or external amplifier. 

ELECTROLYTIC CAPACITORS 
AT BARGAIN PRICES 
all brand new from reputable Inter- 
national manufacturers. 
PACK 1 Containing 30 mixed Elec- 
trolytics, valves from 4.7 mid to 47 mfd. 
Minimum 18V working. SSp + 208 pop. 
PACK 2 Containing 17 mined Electro- 
lytic valves from 100 mfd to 2200 mfd. 
Minimum 18V working, Majority 40V 
working. 75p + 200 8óp. 

All PRICES INC. VAT 
AT CURRENT RATES 

GOODS NOT DESPATCHED OUTSIDE UK 
AF items subject to availability. 
Price correct at 1st September 1976 and 
subject ro change without notice 

For further information, please sand 
stamped addressed envelope 

Build up a 4 -watts 
rms per channel 
stereo amplifier 
with Unisound MK2 
modules. For only £9.95 
you 

get 
pre -amp, power amp, and all the control 

panel parts. Features include IC power chips for 
low distortion. For the experienced constructor ont 

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 
Bach unit. Cabinet size + P & P £ 550 How about this for incredible 
20 x 11"-x 9 /a'"(approx). 

PE PAIR 
£5.50 bookshelf value from RT -VC! A 

pair of high efficiency units for 

15 -WATT KIT VOvaFT1EK 
inky tór kw-powerjamplifwh ttryou needs. 
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 

simulated teak. Complete with two 

8" (approx.) speakers 
for max, power £750 

handling of 7 watts. p&p £1.70 

20 -WATT HI-FI KIT IN CHASSIS FORM 
per pair 

For extra power, choose this super RT -VC kit! EMI 13" x 8" (approx.) triple - 
laminate -coned woofer with massive 5" (approx.) magnet, plus 5" (approx.) 

mid -range unit with concentric 2" parasitic tweeter and 2eh" (approx.) magnet. 

Complete with circuit diagram and crossover components. 
£1050;;Ep£2ET 

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'/e" (approx.) tweeter, and 

matching crossover. £750 + PI p 

Power handling capacity 
PER SET 15 watts rms, 30 watts peak. 

R 0 
21C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDG WARE ROAD, LONDON W2 
Personal Shoppers EDGWARE ROAD. 9 a.m.-5.30p.m. 
Half dey Thura. 
ACTON. 9.30a.m.-Sp. m. Closed ail dey Wad. 

Minimum order on 
Access and 
Barclaycards £r5 

DO NOT SEND CARD 

Just wore your order giving 
your credit cord number 
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r IC MW RADIO KIT 

MW ti 

Like all Tandy P -Box kits, they 
buildthe 'p ró way -by 'bread- 
boarding: Easy to follow instruc- 

ons aid in building a great 
sound from speaker or plug-in 
earphone 

3 -TRANSISTOR 
SW RADIO KIT 
Brings you the 
world on 4.5 
-50 MHz. 
NEW LOW E699 
PRICE tom/ 

28 -HO 

MORE EXCITING 
} fiP-B 

1 KITS 
Mé RR CODERIT £3.29 

Bt1RCLANtarrKrr. 
£1.99 

SIRER KIT 

tr2xóN 
£3.99 AAM KIT. £1.69 

IcAorRc oÇ £.4.95 
METRONOME. 

LOCATOR RIT. I £2,95 LO £4.99 
FANNAKIT £3.99 
Batten. necesury for all kn, are serre. All often eublen to avaJebJny 

I Name 

°PfBCiXcI{IT \UUCHF1Zj 
wa. .-.am .e 

%ï7 
Address ii1 

I 

ire..- 1 
I 

i < 1 J i 

(/.... 
iil l .., i 

L - ` JvJPWl 

FOR ra.vU)' 

Fill in your name and address and take 
this voucher to any Tandy store. It's 

worth £ 1 off any P. Box Kit advertised 
above. 1 per customer Offer ends 30.11.76 

Available ti um any (11 (1111 1 :tores. 

TANDY 
Nationwide supermarket of sound! 

PRECISION PETITE LTD. 
119A HIGH STREET, TEDDINGTON, MIDDX. TEL. 01-977 0878 

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 

£18.30 
Solve your communica- 
tion problems with this 

4 -Station Transistor Intercom system (1 muter and 
e lobe), in robust plastic cabinets for desk or wall 
mounting. Calltalkflieten from Matter to subs and 
lobo to Muter. Ideally suitable for Business, Sur- oysbrynd Vaectolonoóv 

Schools, 
On/ off switch. lm 

Operate. 

Complete with 8 oonnectinr wires each bbft. and 
other accessories. P. A P. 86p. 

MAINS INTERCOM NEW MODEL 
No batteries-no wire.. Just plug in the mains 
for Instant two-way, loud and clear communication. 
On off switch and volume control. Price !2924 
per pair P. t P. AMP. 

NEW I AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

1295 
VAT 91.04 

Latest trauslslorbed Telephouo Amplifier with 
detached plugin speaker. Placing the receiver on 
to the cradle activates a switch for immediate 
two-way conversation without holding the handset. 
Many people clan listen at a time. Increase efficiency 
in aloe, shop, workshop. Perfect for "conference' 
cave: leaves the user's hands free to make note., 
consult flies. No long waiting, saves time with 
longdbtanoe call.. On/Off switch, volume. Direct 
ape recording model at /1e-96 + VAT 91.12 
P. A P. 70p, 10.day price refund guarantee. 

WHIT LONDON DI3i0T IOPPLDM 1!910, 
10 IIISIIGTOB HIGH 6TRIOBT, LONDON, We 

IN -T -E -R -L -O -C -K -I -N -G 
PLASTIC STORAGE DRAWERS _//%//////// L I, - , / ;1 ! 

J Newest, neatest 
system ever 
devised for storing small 
parts and components: 
resistors, capacitors, diodes, transistors, 
etc. Rigid plastic units interlock together 
in vertical and horizontal combinations. 
Transparent plastic drawers have label slots. 
ID and 2D have space dividers. Build up any 
size cabinet for wall, bench or table top. 

AS SUPPLIED TO POST OFFICE, 
INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (Sins x 2fins x 
2fins). [2.50 DOZEN. 
DOUBLE UNITS (2D) (Sins x 4}ins x 
2fins). [4.40 DOZEN. 
TREBLE (3D) [4.20 for 8. 
DOUBLE TREBLE 2 drawers, in one 
outer case (6D2), [6.50 for 8. 
EXTRA LARGE SIZE (6DI) [5.50 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over [20, less 55 
Orden over [60, less 7 %. 
PACKING/POSTAGE/CARRIAGE: Add 75p 
to all orders under CIO. Orders [IOand over, 
please add 10% carriage. 
QUOTATIONS FOR LARGER QUANTITIES 
Please add 9% V.A.T. to total remittance 

All prices correct at time of going to press 

FLAIRLINE SUPPLIES 
(Dept PW 1I) 

124 Crieklewood Broadway, London NW2 
Tel. 01.410 4444 
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by Eric Dowdeswell G4AR 

BACK in harness again, in dirty old London! 
I rather liked lying in the garden all day at 
home, gazing up at the swallows resting awhile 

on the aerial wires. Still, I'm fit and reasonably well 
again so there's nothing for it but to get back to the 
daily slog! 

There are several readers this month writing in 
for the first time. One thought that I must get very 
fed up answering questions from beginners. Not at 
all OM! I have now been doing this feature long 
enough to see what were beginners a couple of years 
back, now getting their amateur transmitting licences, 
generally at the first attempt. It is very gratifying 
to me and, of course, it is a continuous process. 

Judging by the Home Office figures on current 
amateur licences more people are joining the ranks 
than are leaving it which is a very healthy sign. 
However, the figures do not reveal how many of 
the licences are actually being used. Unfortunately 
the percentage is very low indeed, probably due to 
TVI problems, in the main. TVI can be cured so it 
behoves the TVI-troubled amateur, especially the 
newly licensed one, to persevere and get it cleared 
up rather than to give up the ghost at the first set- 
back. For sound practical advice on TVI there is no 
better source than the RSGB. 

The logs and letters continue to come in so 
obviously a lot of people have decided to enjoy our 
own fantastic weather rather than chance it abroad! 
Paul Barker BRS34898 of Sunderland is in the throes 
of moving across town so holidays are probably far 
from his thoughts. However, he seems to have kept 
the receiver and the SSTV gear on the boil although 
he considered it a poor month from the latter angle, 
nothing logged outside Europe. Asia on 20m seemed 
the best for Paul and his best catch was KJ6DL 
on Johnston Is. First newcomer this month is John 
Beer of Barnstaple who has acquired a BC348 set 
and coupled it to a 100ft aerial via a home-made 
ATU to "PW specification" as John puts it. On 20m 
John managed an HK9 and some JA's which is not 
too bad for a start. 

Steven Larkins in Wellingborough sent a list of 
stuff heard via the Cambridge repeater on 2m so 
Uncle Eric has had to send a nice little letter explain- 
ing that real amateur radio is something quite 
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different and hoping he, Steve, will see the light very 
soon. Steven nearly died laughing when a very new 
G8+3 was called by "SKIRT" for his first "DX" 
QSO! Robin Bayley A9203 near Wolverhampton splits 
his time between studying for his RAE, building an 
all -bands receiver and listening on his Marconi 
R1475, finding 80 and 20m quite good but 40m very 
poor. Second newcomer is Peter Bowyer residing in 
Kettering, Northants, who has a Heathkit SW717G 
plus a "modified" Windom plus a 50ft dipole. What 
about making the 50ft into 66ft OM and getting the 
best out of it on both 7 and 21MHz? Peter, like 
several others, comments on the jamming station 
that seems to sit on 20m all day and night although 
I gather that it has moved off lately. I should not 
be surprised if those who operate these polluters of 
our ether find the amateur bands a good place to 
"park" their transmitters while they are finding some 
poor broadcaster for their attention! 

Neil Braeman is our third newcomer, hailing from 
Southwater in Sussex. He is another who is starting 
the hard way with an old four -valve Pye superhet to 
which he added a BFO although this was not very 
successful. Coupling arrangements have to be just 
right, especially for SSB, so perhaps your lack of 
success is hardly surprising, Neil. He now uses a 
signal generator but even so SSB is hard to resolve. 
Neil aspires to the RAE in December, plus the morse 
test, so he's got a lot to do in the meantime. His way 
of learning Morse has a lot to commend it. He sat 
down with a copy of "Treasure Island" and hummed 
the letters to himself until he knew them by heart. 
Now he can do 16 wpm on a key, "buzz" at 32 
wpm (!) but copy only at 5 wpm! This is where 
another and experienced operator is absolutely 
essential. 

Old timer (to the column) Alan Doherty BRS34968 
in Portrush, N. Ireland, is now off to ZL land for a 
few months but he promises to keep in touch. I 
don't know if it's business or pleasure but I reckon 
he'll want to stay there! His best catch recently has 
been VK9XI on Christmas Is. Mr. P. Moore only 
started his listening in April, on a Heathkit Mohican 
receiver, and is pleased with the 400 or so calls 
logged to date mostly on 80m SSB. At Fairwater, 
Cardiff he uses a long wire or a telescopic aerial. 
Now, more Moores! John Moore of Leicester is not 
really a newcomer since he used to dabble some five 
years ago until music and photography got a hold 
on him! Now he's back in the fold with a CR100, 2m 
converter and 132ft long wire. He's built another set 
using the Plessey SL600 IC's and copied over 90 
countries on 20m in a few weeks. He says "the 
amount of pleasure I get from hearing DX on a 
receiver I have built myself is tremendous" which 
only confirms what I have always been saying! Build 
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it yourself! John comments on the many new pre- 
fixes which have been inflicted on us in recent years, 
quoting an AC3 thought to be in Sikkim but turning 
out to be Pennsylvania! What a let -down! 

Brian Harrison uses an AR88 in Hastings, spending 
a bit more time on 10m than most, but 20 and 80m 
also get some attention. J. Hodgson of Morpeth, 
Northumberland is getting the hang of things now 
and learning to sort out the "goodies" from the 
rubbish on 20m SSB. His full -wave end fed wire feeds 
a Mini Clipper set but he'd like PW to publish a 
series pn constructing a good communications receiver 
with explanatory details as the project went along. 
As he says, it would also help to spread the cost over 
a period of a few months. 

Log Extracts (All SBB) 

B. Harrison: -10m 7X4MD JY9TR 8R1J 6W8AAD; 
20m HL9TX OA4GM VR3HA 3B8DR 5U7BA 8R1X 
9L1JM 9N1MM 9X5RK. 

J. Moore: -20m AH3FF (US Samoa) KC4AAC 
KH6OT VP5SL 3D2AJ (Fiji) 4W9GR 5J3SB. 

P. Moore: -80m CR5AK CX7BH HI1NR. 
A. Doherty: -20m VK9XI VQ9HCS 9M2SV 9V1NR. 
P. Bowyer: -20m CO2FR FM7AU FR7BI HKOLE 

HR3JJR JY9HQ VP1MPW VP2KAA YA3D0 5W1AX; 
15m CE3RC JA6XMM LU9VAB YB2VE ZD7SD 
6W8AAD 9Q5SW 9V1SR. 

R. Bayley: -20m DUIDBT FP8DH HKOCOP TG9HL 
VP8AA 80m A2GC0 EA6CF KL7KV PY7HS PZ1DR. 

J. Beer: -20m HK9BBJ VE80MC 9K2DP. 
J. Hodgson: -20m HC2LF HI8MVF HK6MA 

HP7XJS JY9HQ KV4AM VP1PTL VP2MAI YN1WB. 
P. Barker: -20m A4XGQ (Masirah Is.) KJ6DL 

YBOIN 5N2NAS 7Z1AB 9L1JM 9V1NR 20m SSTV 
DF1KJ HB9ADD I4EXY OK3TDH. 

S. Budd: -80m CE3EZ FM7AV VP8PB ZE2KF 
ZS5LB; 40m HK1CMO VK7CK 6W8FP; 20m AH3GK 
(KS6) FW8CO HC8RG HKOLE (San Andres Is.) 
KG4SC PYOAW (Trinidade Is.) YB8ACK; 10m 
CT6CAL TI2TB. 

SHORT WAVE BROADCASTS 
by Derek Bell 

THE holiday period is over at last and DXers 
can now settle down to the long winter nights 
with the dark hours giving reception from 

early evening to well into the late morning. For those 
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that took a portable on holiday with them the change 
of QTH perhaps filled in some of the blanks in their 
log books. Robin Bayley of Albrighton was one such 
who while in Yorkshire with his Grundig Prima Boy 
logged: - 

9570 Radio Australia at 0815 
9860 Radio Peking at 1600 

11780 Radio Nacional de Brazillia at 2000 
11920 TWR Bonaire at 0100 
15430 NHK Japan at 0800. 

For those who were lucky enough to get abroad 
with a portable they were perhaps involved with the 
Customs who are always interested in one's posses- 
sions! So take along the bill from the shop that sold 
the receiver. Alternatively ask the Customs to give 
you a statement that you are taking the set out of 
the country. In fact it is always a good idea to have 
a note of the vital statistics of your equipment, such 
as the serial number, since should you be unlucky 
enough to have it stolen then such details can be a 
great help to the police. 

Operating a short wave set from a hotel bedroom 
is fraught with problems. Indeed, operating from any 
room without access to a space for a decent aerial 
puts the DXer at a distinct disadvantage. John 
Timms of Manor House is in that position living 
in a bedsitter in the heart of London which is hardly 
conducive to good interference -free listening. He 
already has a 40ft wire draped round the room but 
this produces no results at all. 

Two readers have passed on items of mail, the 
first relating to the recent on/off/on again overseas 
service of Radio New Zealand and sent by Tom 
Mahoney of Callander, Perthshire and is the official 
press statement from the New Zealand Minister of 
Broadcasting. Couched in the usual diplomatic 
language it makes clear that the funding for the 
service will now come from the Ministry of Foreign 
Affairs and be cheaper than the Telex and tape ser- 
vices that were planned to replace it. The statement 
says that the service is of "particular use to the 
island communities with which New Zealand had 
special relations." One concession to the wider world 
of DXing was made in the final paragraph which said 
that the new service would enable contact to be 
maintained with "New Zealanders in the South 
Pacific, with scientific staff in the Antarctic as well 
as with listeners in other parts of the world." This 
cut in the service must have drawn protests from all 
over the world. Anyway, the service is now restored 
with the bonus that being a relay of the internal 
service we can now hear what the New Zealanders 
hear. I would be interested to know if anyone pulls 
in Arthur Cushen's DX programme as it would be a 
shame if that were to be axed. 

The second item is from R. E. White of Wallasey 
who takes issue with me on the old discussion regard- 
ing the value of the literature sent out by broad- 
casting stations. Mr. White presents a very cogent 
argument in favour by saying that these items are of 
particular use to the novice DXer. However, the 
questions and answers in publications such as the 
news bulletins of the Radio Budapest DX Club, that 
Mr. White used to back his argument, tend to be 
repetitive and do not give all round education in 
matters DX. The main argument against is that many 
stations send not items that improve the DXers 
knowledge of the hobby but political propaganda. 
Recently Radio Berlin International asked me if I 
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ROOM THERMOSTAT 
Famous Satehwell, elegant design, 
intended for wall mounting. Will 
switch up to 20 amps at mains volt- 
age, covers the range 0.80°C. 

Sp c dl snip this month £2.90, post 
VAT paid. 

NUMICATOR TUBES 
For digital Instruments, counters, 
timers, cloche, etc. Ri -vac XN11 
Price £1.25 each. Poet and VAT paid. 

--ami 
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RADIO STETHOSCOPE 
Easiest way to fault find, tracea 
signal from aerial to speaker, when 
'igual stops you've found the 
fault. Use it on Radio, TV, 
amplifier, anything. Complete kit 
vomprieee two special transistors 

and all parta in- 
cluding probe tube 
and crystal ear- 
piece, 16.96, twin 
atetho-aet instead of 
earpiece VAT and 
postage Incl. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and emptier.. 
Adjustable output 0v., 9v., 12 volta for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PPS, PP4, PP6, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor 
condensers and instructions. Real snip at only 
111.90 including post and VAT. 

MOTORISED DISCO SWITCHES 
With six 10 amp changeover switches. Multi 
adjustable switches are rated at 10 amp each 
so a total of 2000.'' can be controlled and this 
would provide a magnificent display. For mains 
operating 6426 poet A VAT Paid. Ditto 0 switch 
6486 Poet d VAT Paid. DITTO BUT 12 SWITCH 
15.76 POST AND VAT PAID. 

MAINS MOTOR 
Precision made -u used In 
record decks and tape record- 
ers -ideal also for extractor 
fans, blower, heaters, etc. New 
and perfect. Snip at 96p + 
VAT d Postage 95p. 
I" etaekmotor 61.69 + VAT it 
postage 35p. lj" etackmotor. 
22+ VAT and Postage 40p. 

WINDSCREEN 
WIPER 
CONTROL 
Vary speed of your 
wiper to suit conditions. 
All parta and instructions 
to make. 66.76 poet 
and VAT paid. 

EXTRACTOR FAN 
Clean, the air at the rate of 
10,000 cubic feet per hone 
Suitable for kitchen., bath. 
rooms, factories, changing 
room,, etc. It', so quiet it can 
hardly be heard. Compact. 
or casing comprises motor, 
fan blades, sheet steel cuing, 
pull .wltoh, main. connector 
and fixing bracket.. 16.85 
INCLUDING POST at VAT 
Monthly list available free; 
send long .tamped envelope. 

28 RPM GEARED MAINS MOTOR 
This is a substantial motor (1^ stack Induction 
type) quite powerful definitely large enough to 
drive a rotating display or a tumbler for pollehing 
atone etc. Approximate overall else 4" x 35^ x 
sr these are ex -unused equipment, carrying 
our normal ex -equipment guarantees. PRICE 
£8.96 POST and VAT PAID. 

SOUND TO LIGHT UNIT 
Add colour or white light 
to your amplifier. Will 
operate 1, 2 or S lamps 
(maximum 450w). Udt in 
box all ready to work. 
17.96 plus 95p VAT and 
postage. 
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/TELESCOPIC AERIALS 
for portable car radio or 

transmitter. Chrome plated - 
six sections, extending from 74 to 
471n. 50p + 15p. Post d VAT. 

KNUCKLED MODEL FOR F.M. 809 + 17p 
Poet and VAT. 

NEED A SPECIAL SWITCH 
Double lead contact. Very slight pressure clone. 

both contacts 18i each. 
Plastic puehrod imitable 

O 
foroperating. 10p each, 
10 for 

MULLARD UNILEX 
A mains operated 4 + 4 items system. Rated one 
of the finest performer@ 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 Goodman speaker. this should sell 
at about £30 -but due to a special bulk buy and 
as an incentive for you to buy this month we offer 
the system complete at only 614.00 including 
VAT and postage. 

PP3/PP9 [BATTERY ELIMINATOR 
Made in Japan for Bush Radio. This is very neat little 
transformer driven full wave unit totally enclosed with 
Input mains and output leads. This power supply unit 
which was originally marketed by Bush at over 46 le offered 
as this months snip. PRICE £260 INCLUDING POST it 
VAT. 

TWIN OUTPUT POWER PACKS 
These have two separate R.C. smoothed outputs 
so can operate two battery radios or a stereo amp 
without cross modulation (they will of course 
operate one radio/tape caesettelcalcnlator, in fact 
any battery appliance, and will save their coot in 
a few months). Specs: Full wave rectification, 
double Insulated mains transformer -total 
enclosed in a hard P.V.C. care -three core maim 
lead terminal output -when ordering please state 
output voltage 45v, 6v, 74v, 9v, 1'2v, or 24v. 
Price £3.95. Post and VAT included. 

INFRA RED BINOCULARS 
Made for military purpose during and 
mmediately after the last war to enable 

+vipers, vehicle drivers, etc. to see in the 
lark. The binoculars have to be fed 

from a high voltage source (5KV 
approx.) and providing the objecta are 
in the rays of an infra -red beam then the 
binoculars will enable these oblecte to be 

seen. Each binocular eye tube contains a complete optical lens system ae 
well as the Infra -red cell technical data on which is available. The bin- 
oculars are unused, believed to be in good working order, in fact they were 
never issued and are still in original cases, but since they were made a long 
time ago they can hardly be called new. Bold without guarantee. Price 
£1760 per set + £1 carriage. 

THIS MONTHS SNIP 
This is a Satchwell thermostat, it is highly sensitive and can be set to 
control temperature within 1°C. Like most other very sensitive thermostats 
it is of law current rating .o if you require it to switch heaters or similar 
then you -win have to use a thermostat to switch a relay, the relay will swit eh 
the heaters. (We have supply suitable relays £1.00 + Op each. These have 
three 10 amp changeover contact, so that with this the thermostat can 
control up to 6kW's of heating). This is wall mounting thermostat with 
white ventilator cover, regular price of this le probably £3 or £4. We are 
offering this month at £1.50. +12p. Our total stock is over 1,000 and 
anyone wishing to make an offer, bulk quantities up to £1,000, are invited 
to do so. 

MICRO SWITCH BARGAINS 
Rated at 5 scope 250 volts, ideal to make a switch panel 
fora calculator and for doze. of other applications. Parcel 
of 10 for 11.00 VAT AND POST PAID. 

HONEYWELL PUSH BUTTON PANEL 
MOUNTING MICRO SWITCH 

1.2.8 -Bank, each bank conuleting of the changeover micro 
switch rated at 10 amp. 250 volts. Through panel fixing by 
2 look nuts complete with black 1" diameter knob. Prices: - 
1 bank 40p-2 bank 66p-8 bank 70p. 

SMITHS CENTRAL HEATING CONTROLLER 
Push button gives 10 variations es follow.: (1) continuous 
hot water and continuo. central heating (2) continuous 
hot water but ontral heating off at night (3) continuo. 
hot water but central heating on only for 2 period, during 
the day (4) hot water and central heating both on but day 
time only (5) hot water all day but central heating only for 
two period, during the day (6) hot water and central heating 
on for 2 periods during the day time only -then for summer 

time use with central heating off (7) hot water continuo. (8) hot water day 
time only (9) hot water twice daily í10f everything off. A handsome looking 
unit with 24 hour movement and the switches and other parta necessary to 
select the desired programme of heating. Supplied complete with wiring diagram. 
Originally sold we believe at over 115. We offer these while stock, last at £7.60 
each INCLUDING VAT and Postage. 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives really amusing 
resulte. You will receive an amuing assortment of 
stations over the 19, 25, 81, 29 metre bands -Kit contains 
chassis front panel and all the parts 11.50 -crystal ear- 
phone 55p including VAT and Postage. 

ONLY LISO FOR SEVEN 
ELECTRIC MOTORS 
7 powerful batt. motors u used in racing can and 
power models. Output and type@ vary for use to 
hundreds of projects -Toole, toys, model., etc. All 
brand new reversible and for 14-12v batta. Wiring 
ding. inc. VAT, Post PAID. 

TERMS: Where order is under £6 pleie add 40p surcharge to offset packing 
expense. 

BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 103 TAM WORTH ROAD, 

CROYDON CR9 ISG. 

ITS FREE! 
Our monthly Ad Advertising 
Bargains List gives details of bargains 
arriving or just arrived -often bargain. 
which sell out before our advertisement 

its na i ing list and 
its free -just send S.A.E. Below are a 
few of the Bargains still available from 
previous lists. 
Remember 7.029P (again available). Electricians of 
the old school most certainly will, and most will 
agree how much better this is than its modern 
replacement 2.5mm. It has greater current 
carrying capacity (20 amps against 13 amps) and 
being stranded It will not break so sadly and 
being larger It is easier to use. A fortunate buy 
enables are to offer 9 core 7.029 cheaper than we 
could offer 9 core 2.6mm, namely 69.60 against 
£1150. If you are contemplating installing a ring 
main, an immersion heater, storage heater. or 
fires, then you should definitely buy .ome of this 
cable. It la p.v.c. covered, correctly colour coded 
and up to all British standard,; in fact, was made 
by one of our moat famous cable companies. 
Price £9-60p + 76p per 100 metre toll. Carriage 
£250 + 20p. 

Remember 5.029? This would not be much good 
today ae moat Installations call for a trailing 
earth wire as well ae L. & N., however a special 
offer this month le 3 core 1.5mm at only 15.50p + 
44e per 100 metres. Post £1.50p + 12p. 

NCR Amounting Computer. This we understand 
was In working order immediately before being 
dismantled and delivered to us, but ae we have 
no means of testing ft and as also we dosi t have 
any spares for it, we cannot give any guarantee. 
If you buy it then you will have to take a chance. 
The computer is American made, it weigh» over 1 

ton, has an alphabetical numerical keyboard. We 
cannot see any type number on it but the numbers 
that do appear are as follows: Clam 390.590.1. 
It comprises three main unite with Interconnecting 
leads, the first unit is a 10kw isolating same as the 
416 amp described below. This le a very heavy 
transformer and new would cost at least L.?00. 
The second major unit le the computer control 
panel, this weighs nearly a ton and is full of 
components and hardware. The third unit is the 
desk with the alphabetical and numerical key- 
boards. The price we are asking for this computer 
le £875 and we feel certain that even if it could not 
be got going again it would realise a lot more than 
this it broken ,.own and sold for its component 
parts. Important Note: Owing to Its else this 
computer is not at our Croydon address. If you 
wish to view this please be prepared to travel into, 
Sussex Just off the Brighton Rowland telephone us 
for the addrem and so that a mutually convenient 
time can be arranged. Tele No. 688 1893. 

7kv RHT Transformer. This is made by Parmeko, 
this is a "c" core cowtruction totally enclosed in 
black enamelled sheet steel case. The primary 
emirate of two separate windings each 125 volta 
tapped with two 10 volt step, eo It could be used 
on 115 volta or 230/240 volt.. The secondary la 
centre tapped and has further tapping to give 
voltage» u follows : 2.6kv-0-2.5kv, 8kv-0- 
8kv, 3.5kv-0.3.5kv. The current rating of the 
secondary is 248 ma e.m.s. Price £90 + 19.40. 
Carriage £2 + 16p. 
Isolatloa Transformer. Very high current 418 
amps, primary 0-260 volts, last 80 volt, in 10 volt 
steps so this traneiormer can be used to step up 
voltage. for instance at the end of a long cable 
run. Secondary, centre tapped 120v -0-120v so 
this transformer will isolate and step down or will 
Isolate at normal mains In and normal main. out 
or finally it will mite and step up. A big trans- 
former completely enclosed in sheet steel box 
weighing about 900 lbs. Price £100 + £8. Carriage 
at cost but we would prefer you to collect this. 
(This le at Croydon). 

6 Bank Switch Panel. This Is a Government Sur- 
plus item so it le very well made and contain. 
switches which will break 15 amps DC. The 5 

switches are completely overate eo may be used 
to control temperate circuit. or they may be 
ganged together to bring in t{ heaters In parallel 
.ultable for mad. or battery work. Sise of the 
switch le approximately 54 x 15 x 14 and operation 
le by nickel plated toggles. Price 76p each + 6p. 
Post 20p + Sp. 

Cooling Thermostat. The thermostat switches 
off as the temperature in the room rises. It is, 
therefore, suitable for controlling electric room 
heating. We have a similar stat but with con- 
tacts which switch on as the temperature rises. 
These are for air conditioning or cooling circuit.. 
Contacts again rated at 20 amps and these 
have changeable contact@ so they can be used 
for cooling or heating or both but as their original 
function was Intented for cooling they are set 
and calibrated for 12-40°F. Price U 50p + 6£p. 

Stmmerstats. Often confused with thermostatic 
the function of aimmeretat Is to pulse the supply 
Into a heater or cooker. The longer the pulse le 

the greater will be the amount of heat dissipated 
and vice versa. The length of the pulse Is determin- 
ed by a control knob which in the case of a cooker 
is usually engraved -simmer. boil, fry. We have 
Sunvic Slmmerstat as wed ha many high grade 
cooker. as well as industrial heaters. Current 
rating is 15 amps 200/250 volta AC. Price 11.759+ 
14p. Post 20p + 2p. 

Flash Ernie is the name we have given to our 
latest disco light display because it le a random 
flasher and le very effective especially with 
coloured bulbs. Kit consista of motorised .tad 
switch, master control ,witch, anti spark cape, 
9 lamp holders, connecting wire and wiring dia- 
gram. Price £6 + 40p. Prat Sop + Op - 
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T.T.L. 74 I.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS 
7400 12p 7413 30p 7432 25p 1454 15P 7490 Up 74121 25p 74139 100p 74156 79p 74174 /0111p 74189 350p 
7401 12p 7414 Np 7437 25p 7440 15p 7491 7Sp 74122 40p 74141 Np 74157 70P 74175 759 74190 1109 
7402 12p 7416 30p 7438 Up 7470 30p 7492 45p 74123 Np 71142 270p 74160 Np 74176 iNp 74191 140p 
7403 12P 7417 

7420 
30p 
15p 

7440 
7441 

15p 
Up 

7472 
7473 

25p 7493 
309 7495 

40p 
Np 

74125 
74126 

Np 
511p 

74143 
74144 

270p 
270P 

74161 
74162 

Np 
Np 

74177 
74178 

101Ip 
140p 7419E 120p 7404 

7405 
12p 
12p 7422 20p 7442 65p 7474 30p 7496 70p 74130 130P 74145 75p 74163 Np 74179 1/0p 74193 120p 

7406 35p 7423 Up 7445 Np 7475 301, 71100 0Sp 74131 iNp 74147 230p 74164 125p 74180 1NP 74191 1Np 
7407 359 7425 25p 7446 OSP 

I 7476 30p 74101 ND 7p32 t5P 74148 1Np 74165 125p 74181 2NP 74195 73p 
7408 159 7426 

154 
25p 7447 75P 

70p 
7483 859 74105 

74107 
409 
309 

74135 iNp 741507 
74151 

120P 74188 12SP 71182 75P 74196 1Np 

7410 13P 7427 25D 7450 15P 74857448 1NP 74109 50P 74138 Np 71163 iSP 74187 325p 74184 150p 74197 1Np 
7411 20p 7428 40P 7451 15p 7486 30P 74118 Np 74137 100p 74154 120p 74170 200p 74185 150p 74198 185p 
1412 200 7430 15p 7453 15p 7489 250p 74120 Np 74138 125p 74155 70p 74173 150p 74188 350p 74199 145p 

SPECIAL OFFER ALL 22 1.C.'s FOR P.W. DIGITAL FREQUENCY COUNTER 
FOR £7.50 

POPULAR BRANDED TRANSISTORS 
BC147 - BC148 - BC149 - BC157 - BC158 - BC159 - BF194 - BF195 - BF196 - BF197 

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

Bulk Purchase I.T.T. IN4148 10 for 30p, 100 for £1.50 

1 Amp Diodes IN4001, IN4002, IN4003 4p each, 30 for £100 
IN4004, IN4005, IN4006 6p each, 30 for £1.50 

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

NEW LOW PRICE 
741 OP Amps 

ANY QUANTITY 20p each 
555 TIMERS 

ANY QUANTITY 35p each 

TRANSISTORS, etc. BC1/H 7p BC182L 12p BC212L 12p I BCY72 tip BF180 309 BFX85 2Sp 2N3702 12p 

AC128 12p MTCHN PR 
AC176 12p I Np 
AD149 4Sp I AF111 üp 
AD161 35p AF115 lip 

AFit7 
BC107 
BC108 
BC109 

1sp 
sp 
9p 
Op 

BC149 
BC157 
BC159 
8C169 

7p 
7p 
7p 

12p 

BC163 
BC183L 
BC184 
BC184L 

10p 
11p 
11p 
12p 

BC547 
8C548 
BC549 
BCY70 

12p , 

12p 
12p 
18p 

BD124 
BD131 
BD132 
BD135 

70p 
3Sp 
35p 
50p 

BF182 
BF183 
BF200 
BF244 

30p 
30p 
30p 
1fp 

BFX87 
BRY39 
BRY56 
BSX20 

25p 
35p 
35p 
16p 

2N3704 
1N911 
BY100 
BY126 

12p 
3p 

154 
100 

AD162 3Sp AF116 189 BC147 7p BC182 11p 8C212 120 BCY71 1fp BD137 40p BFX84 25p 2N3055 50p BY127 12p 

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 

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 4-18 ohms (optimum 
load 8 ohms, TAM50/100/250, 4 ohms 
TAM500/1000) 
Low distortion (0.1%) 
20-20,000 Hz f 1 d B 

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 

TAM505W RMS 25V supply £3.20 
TAM10010W RMS 35V supply £3.75 
TAM250 25W RMS 45V supply £4.25 
TAM500 50W RMS 45V supply £4.95 
TAM1000 100W RMS 65V supply 
(all modules carriage free) 

£9-80 

POWER SUPPLIES 
For 1 or 2 TAM50/100 £4.25 (carr 50p) 
For 1 or 2 TAM250/500 £6.95 (carr 50p) 
For 1 or 2 TAM1000 £9.80 (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 12}% 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 
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was still interested in their RBI Journal, which is 
99 per cent propaganda and only devotes a few 
column inches to DXing. 

However, to get away from the problems of the 
world let us turn to Andrew Linton who had a 
Meridian superhet via Santa Claus last Christmas. 
Having hung it on the end of a 90ft wire and got 
used to all the knobs Andrew has logged the 
following: - 

0590 Radio Norway at 1400 
9701 Vatican Radio at 1131 

11710 Radio Israel at 2000 
11940 WYFR at 2200. 

Andrew has one or two questions to ask, namely 
the location of WYFR and of the 7235 service of 
Radio Australia. WYFR is an American evangelist 
network with the call sign that happily translates 
into "Your Family Radio" and around 1973 or so if 
memory serves bought another gospel network 
"Radio New York Worldwide" in order to get some 
shortwave access. Their present address is: 290 
Hegenberger Road, Oakland, California 94621. The 
Radio Australia transmitters are at Shepperton, 
Lyndhurst, Brisbane and Darwin. 

To continue with the latest transmitter news I 
hear that Liechtenstein is awaiting the delivery of 
a 500kW transmitter and will be on the air around 
1979 probably on 1386. Niels Montanana from 
Camberley mentions the Standard Frequency time 
signals that are so handy for calibrating the receiver. 
These usually consist of a morse signal identification 
with perhaps an announcement at regular intervals. 
To take one example, Turin comes in on 5000 with 
5kW on the last quarter of each hour, from 0645 to 
1800, in English, French and Italian and the call 
sign is IBF. With that I must declare the innings 
closed and wish 73s to you and yours. 

MEDIUM WAVE DX 
by Charles Molloy 

N interesting log of North American DX comes 
from Mirfield in Yorkshire where Harold 
Emblem at the controls of his Eddystone 730 

and medium wave loop pulled -in CKCM in Grand 
Falls, Newfoundland on 620kHz, CKVO Clareville, 
Newfoundland on 710kHz, WNEW New York City 
on 1130kHz, WCAU Philadelphia on 1210kHz, CFGO 
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Ottawa on 1440kHz and WMEX in Boston on 1510 
kHz. Harold must surely have the last word over 
Istanbul when he claims that the site of the 1016kHz 
transmitter is on the Asiatic side of the Bosphorus 
which makes this station an Asiatic broadcaster 
without any doubt. 

Medium wave stations often identify themselves 
over the air by the name of the town or city where 
the studios are located. Information on actual trans- 
mitting sites is not readily available and conse- 
quently a DXer who hears WCKY on 1530kHz 
announce itself as being in Cincinatti will count this 
one as being in the State of Ohio, not knowing that 
the transmitter is really in Kentucky. Vatican Radio 
on 1529kHz transmits from a site at Santa Maria 
di Galeria some 18km north of Rome and the 
Vatican State. This station is really in Italy! Collec- 
tors of "States Heard" will be disturbed to learn 
that some of the high power New York City outlets 
such as WINS on 1010kHz, WHN on 1050kHz and 
WNEW on 1130kHz transmit from an area of swamp 
land across the Hudson in New Jersey and should 
really count as belonging to that state. WNBC 660 
kHz is on Long Island and WCBS 880kHz is on 
Columbia Island (in Long Island Sound) so these 
two do count as New York. 

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. 

The writer enjoys his DX without worrying too 
much about the exact location of his quarry. DX clubs 
though, like to encourage competition among mem- 
bers by running "ladders" or tables of States, 
Provinces, Countries or Continents heard which can, 
now and again, lead to quite unexpected difficulties. 

F. A. Ainsley reports from Hartlepool with 
details of his homebrew receiver which, he claims, 
performs better than an AR88 on the medium waves. 
Two RF stages and a mixer are followed by a 
4 -pole ceramic filter at 455kHz and two IF amplifiers, 
a detector and an audio stage. The receiver was 
specially made for medium wave DXing and is used 
with a medium wave loop, FET differential amplifier 
and a two stage RF sensing unit. Preferred time for 
DXing during the summer is at sunrise on a Sunday 
morning when local QRM is light. Stations heard 
between 0200 and 0400 include Trans World Radio 
on the island of Bonaire in the Caribbean on 800kHz, 
WBZ in Boston on 1030kHz, WOKO in Albany, New 
York on 1460kHz (not often heard), WTOP in Wash- 
ington DC on 1500kHz and WQXR, the serious music 
station in New York City on 1560kHz. The latter is 
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owned by the New York Times and broadcasts pro- 
grammes similar to those of BBC Radio 3. 

Sunday morning is a good time for DXing on the 
medium waves at any time of the year in the UK. 
Stations in time zones to the east start to sign -on 
from 0300 onwards and during the week, DXing 
becomes difficult by 0500 owing to QRM. On Sundays 
however, many broadcasters make a late start which 
gives the DXer the chance to find a few spaces in 
the band to look for DX. This is the time to look 
for KOMO in Seattle on 1000kHz and WCFL in 
Chicago which is on the same frequency. 

Ralph Newman who lives in Reading, has been 
experimenting with a loop and homemade FET loop 
amplifier. The amplifier, which uses a 2N5459 
(MPF105) FET and two BC168 transistors, has an 
output emitter follower stage. With this set-up con- 
nected to an ordinary 6 transistor portable, CBN on 
640kHz, CJON on 930kHz, WINS on 1010kHz and 
WCAU on 1210kHz were heard. How was the loop 
amplifier joined to the portable receiver Ralph? 
Readers would be interested in details. When the 
loop plus amplifier was used' with a Barlow Wadley 
receiver Bagdad on 760kHz and the Voice of 
America relay in Thailand on 1580kHz were logged. 

Reception was during last winter. Ralph points out 
that you do not need a coupling winding on a loop 
when it is joined to an FET amplifier. Long leads 
between the loop and the amplifier should be 
avoided though, otherwise a poor null will be 
obtained due to the leads picking up signal. The 
amplifier was literally hung on the loop tuning 
capacitor to avoid this. 

A long and interesting letter from Fred Pilkington, 
G3IAG, mentions medium and long wave DX on 
board ship during his seafaring day. Droitwich 200 
kHz was heard during the day, half way across the 
Atlantic and as far south as Sierra Leone. After 
dark European longwave stations are heard regu- 
larly by DXers on the east coast of the United States. 
The range of the ground wave varies inversely with 
frequency. Even on the medium waves this effect can 
be observed. On a winters' afternoon start tuning 
from the LF end of the band, where North Africa 
can be heard in daylight, towards the HF end. At the 
writer's QTH long range reception peters out by the 
time 1200kHz is reached. After dark, long wave 
signals are reflected by the ionosphere and the 
range is considerably extended, just as on the 
medium waves. 

Fred mentions a holiday in south Spain and his 
attempts to hear Radio Gibraltar on 1484kHz. The 
station, in a letter, admits that it is difficult to put 
out a decent signal from the rock (probably because 
of the difficulty obtaining a good earth). Radio 
Gibraltar, which transmits on one of the two inter- 
national common frequencies, is on the air daily 
from 0655 until 2300 but so far as the writer is 
aware, it has not been heard in the UK. ea 

CONTINUOUS DISPLAY LCD WATCHES 
We now have available the choice of our unique alternat- 
ing display feature or a full six digits display. 
Models 1113/10 and /20 (Gold) 
Displays hours, minutes, months, date and seconds. Alternating display feature 
where display shows time for two seconds and then months and date for two 
seconds and continues to alternate until re -set to the normal mode of operation 
which is: continuously displaying time in hours and minutes with months, date 
and seconds on demand. 
Models 1113/10 also available with a stainless -steel bracelet. 

Also available model 2000/10 
This is a full six digit display which continuously shows: hours, minutes AND 
seconds OR hours, minutes and day of the month (date). To change seconds 
to day of the month simply operate command button once. To revert back to 
initial display mode operate command button once 
again. This watch is only available with stainless - 
steel bracelet. 
Prices: Model 1113/10 or 20 £34.50 

Model 2000/10 £37.95 
These prices are inclusive of VAT and P and P and 
all models are complete with back -light, matching 
bracelet, presentation case and one full year's 
guarantee and Instructions. 

Llrrriic 
Watch Division, Lee Instrumentation Ltd., 
Bedwas, Newport, Gwent NP1 8YZ 
Tel. (0222) 885758.7-8. TELEX: 497084 
Reg. No. 539437. VAT Reg. No. 133/15450 

ffll 11111111 MINI i MI 
To: Leetronic, Lee Instrumentation Ltd., Newport, Gwent NP1 8YZ 

Print - FREEPOST - no stamp required. 

Please forward (qty) model at each TOTAL £ 

t enclose n' 

Name cheque .... 

Address postal order 

money order .... ' Signed 

o1 
13n1Kuvrwao1 

Barclay/Access No 

II 

614 

tl ma mu elm um mu lr mulid 
Practical Wireless, November 1976 



QUALITY' STEREO SOUND_ 

m 1 PRICES 
SOLENT AUDIO SYSTEM 

Solent Mark Il 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 18#"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 £7.50 deposit 9 monthly payments of £8.00 
(Total Credit price £7950). P. & P. £4.00. Send £1150 
today. 

Chassis only available for cash at £4900 + p. & p. £3.00. 

Full 12 months Guarantee. 
CALLERS WELCOME. 

Access and Barclaycard Orders Accepted by Telephone 

FREE! Stereo headphones supplied with every complete order ® radio PW/11/76.100 CHASE SIDE SOUTHGATE 
LONDON N14 SPL Telephones: 01.882-1644 

Wire Wound Resistor.. Our selection of mixed values. 30 for £1 40. 100 for 
£3.50. 
Audio Amplifier Module. Mullard LP1173. Output nominal 10 watt. Supply 
voltage +24vt. With data end circuit £2.30. 
Varicap Control Selector. 4 way 25K. £1.50.6 way 14-5K. £2.00. 

Mains Droppers. 10 mixed values £1.00. 

Edgewise Level Meters. 200µA. Size t" overall Sep. 

1S Assorted Switches. Micro, push button, etc. £1 -SO. 

Tag Strips. 3 way to 7 way. 50 for LI -15. 

Chrome Plastic Knobs. 3 Types 4 of each with spring clip. £1.25. 
Ferguson Stereogram Chassis. Model 3357. All translator. Med/LW. FM. 
3 watts per channel S/M. With connection data. Less tuning scale. £1000. 
P/P free. 
Ferguson Stereogram Chassis. MW. LW, FM. With tuning scale (5+5 watts 
sine wave) 15 ohms £20.25. P/P free. 
Copper Clad Laminate. 8" x 7"-3 boards £1.60 + 8%. 

Ferric Chloride. lib 65p + 8%. 

Crystals HOW. (MHz) 12700; 128916; 9455-55; 9530-55; 90875; 945625; 
52-01667; 52-02500; 377625; 5156667; 52-03333; 909062; 9531 94; 9533-33, SOp 
each. 
Electrolytics. 32132132µF, 325v. 2" x15" 35p; 8OµF 150v 15" x 1" 20p; 2000µF 30v, 
25" x1" 25p; 2000µF 35v 3" x 1" 30p; 470µF 100v 3" x 15" 25P; 2000/20004F 25v 2" x 

15" 35p; 700µF 200v 3-}"x11" 30p; 16/16µF 275v 1 }"x1" 20p; 4500/900/900µF 30v 25"x 
15" 50p; 2500µF 40v 3" x 15" 46p; 470µF 25v 15" x 5" 15p; 4,000µF 25v 3" x 15" 40p; 
32µF 450v 15" x 1" 30p; 8µF 16µF 450v 11" x 5" 30p; 1000µF 12v 15" x }" 15p; 
5000µF50v2"x11"50p;150/200/200µF303v3"x11" 50p; 16/16/16µ1F 350v 2' x1"30p; 
50/50µF 500v 35" x ; SOp; 400µF 40v 15" x t" 26p. 

Try our parcel of small capacitors 20 mixed values £1 -Se + post. 
Miniature Presets-Selection of various values 10 for 65p. 

Coil Former.. 50 mixed. £135. 
Slider Volume Controls. 1K Lin; 100K Log; 1 Meg Log; 25K Lin. 25K Log; 
10K/100K Log; 100K/100K Log; 50K Log, 35p each. 

Aluminium Chassis, 7}" x 5}" x 21" 6Sp. 10" x 75" x 25" 7Sp. 11" o 75" x 25" OSp 

+ 8%. 
Thorn TA/20. Slide synchroniser for 4 track reel to reel recorders. 6 pin DIN 
socket models. £4 -SO. 

BSR Single Play Decke with Cue. Fitted stereo cartridge. P146 £1100. P153 
£12 00. 

Please add 10% P.P. Unless slated free P/P. VAT 12}% to be added to 
total order unless stated a%. No goods despatched outside U.K. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS. 

Complete the 
coupon and 

we'll send you 
our complete, 

new catalogue. 

The new Heathkit catalogue is now out. Full as ever with 
exciting, new models. To make building a Heathkit even 
more interesting and satisfying. 

Clip the coupon now (enclosing a 10p stamp for postage) 
and we'll send you your copy to browse through. 

With the world's largest range of electronic kits to 
choose from, there really is something for everyone. 

Including our full range of test equipment, amateur radio 
gear, hi-fi equipment and many general interest kits. 

And, if you happen to be in London or Gloucester, call in 
and see us. The London Heathkit Centre is at 233 Tottenham 
Court Road. The Gloucester showroom is next to our factory 
in Bristol Road. 

Heath (Gloucester) Limited, Dept. PW-116 Bristol Road, 
Gloucester, GL2 6EE. Tel: Gloucester (0452) 29451. 

rThe new Heathkit catalogue. Out now FREE, 
ITo: Heath (Gloucester) Limited Dept. PW-11G,Gloucester I 

IGL2 
6EE Please send me a Heat hkit 

catalogue.! enclose a 10p stamp for postage. 

IName 

HEM,. 

schlumberger 

Address 

FREE 
SOLDERING RON imam 
£3.só 
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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 £495 
New 1976 RCA 'Power Transistors, SCR's, Databook. £4.95 
National Semiconductor 7400 series TTL Databook, c. 200 pages £345 
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 E2 95 
Intel Memory Design Handbook, c. 280 pages £475 
Intel 8080 Microcomputer Systems Users Manual, c. 220 pages E4 -OS 

Motorola McMOS Databook (Vol. 5 Serles A) c. 500 pages £2 77 
Motorola M6800 Microprocessor Applications Manual, c. 850 pages... .£12 45 
Motorola M6803 Programming Manual, c. 200 pages £6 05 
Motorola Booklet introducing Microprocessors £1.50 
National SC/MP introkit Users Manual £0 75 
National SC/MP Programming and Assembly Manual £6.30 
National SC/MP Technical Description £1.95 
2650 Microprocessor Manual 220 pp £24 50 
DATASHEETS on Microprocessors: (usually Xerox Copies) 
'Merrill IM6100 12 bit CMOS £0 75 RCA CDP1802 8 bit CMOS £0.35 
National SC/MP 8 bit, Low cost £0 75 Zilog Z80 £075 
Signetics 2650 8 bit, Low cost £0 75 Motorola MC6800 £0.75 

CMOS From the top manu acturers, mainly RCA and MOTOROLA 
CD4000 
CD4001 
CD4002 
CD4006 
C04007 
C04008 
CD4009 
C D4010 
CD4011 
C04012 
CD4013 
CD4014 
CD4015 
CD4016 
C04017 
CDlMB 
CD4019 
CD4020 
CD4021 
CD4022 
CD4023 
CD4024 
CD4025 
C04026 
CD4027 
FAST SERV CE. We guarantee that Telephone Orders Fo goods in stock, 
received by 4.15 Mon -Fri, will be despatched the same day. Private customers 
use Access or Barclaycard (min. tel. order £51. Official orders no min 

0.16 CD4028 0.09 CD4053 0.97 CD4088 0.74 CLOCK 
0.16 CD4029 110 CD4054 1 20 CD4089 1 51 CHIPS 
0.15 CC/4030 0.56 CD4055 1.37 CD4093 0.69 AY51202 2 69 
1.22 CD4031 2-24 C04056 1-37 CD4094 1.94 AY51224 3 50 

017 CD4032 1-11 CD4057 2795 CD4095 1.09 MK50253 5 60 
0.95 CD4033 1.45 CD4059 4.96 CD4096 1'0! 
0.56 CD4034 1.90 CD4060 1.16 CD4097 3:67 FLAT 
0.56 CD4035 1.22 9.07 CD4099 190 CABLE 
0.17 C04038 3-18 

CD4062 
1.14 1.29 20m. 1m. 1.00 

0.17 CD4037 0.99 C04063 
CD4068 0.64 

C04502 
CD4510 1.41 10m. for 000 

0 59 
1 05 

CD4038 1-22 
CD4039 3-09 

C040ß7 3.87 CD 511 1.62 

105 CD4040 1i1 CD4068 Oß2 CD4514 2.65 
1410JVEROCASES 

751410J 2.64 
0.56 CD4041 Od7 C134060 Oß2 CDl515 T25 

2 
7514110 3.04 

0.99 CD4042 0.07 CD4060 0.22 CD4516 1 751237J 1 72 
0-99 CD4043 1.05 CD4070 0ß2 

1 Oß2 CD4072CD4073 
7512380 2.15 

0.56 
1.16 

CD4044 0.87 
CD4045 1.45CD4527 0 22 

CD4520 1-303 
1.54 SUNDRY 

1.05 CD4046 1.39 CD4075 0ß2 CD4532 1.50 CA3130 1.14 
1.00 CD4047 894 CD4078 1.61 CD4555 0.94 uA 741 035 
0.17 CD4048 0.56 CD4077 0.80 CD4556 0.94 
041 CD4049 0.5S C04078 Oß2 MC14528 1.16 SOLDERCON 
017 CD4050 0.55 CD4081 0.22 MC14553 5-24 PINS 
1.79 C04051 0.97 CD4082 0ß2 MC14552 6.05 100 0.50 
0.55 CD4052 0.97 CD4085 0.74 IM6508 8.05 1000 4-00 

SINTEL PO BOX 75F, 
Oxford 
Tel. 0065 49711 

BARCLAYCARD 

Components 
from leading 
manufacturers only 

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

I2 00 order as: 
"AUTOCLOCK KIT" 
f 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" £16.45 

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

memory ic's and microprocessors 

Please: Microprocessors should only be bought by experienced constructors. 
Sorry, we cannot answer technical queries or supply date other than from our 
data selection. 
1046100CCDL £56.00 8820 £1707 
8080A (2µS) £43 65 8850 21767 
6800 £33.67 8224 £9.76 
ISPAI500 (SC/MP) £1875 8228 £1216 
2650 £2700 8251 £1767 

MEMORY IC's 6255 £1767 

Intel 2102A-5 (new version of 2102-2). 18 pin IC, TTL compatible, 
Single +5V supply, 65Onsec., 1024 x 1 bit Statiç NMOS RAM £3 35 

Intel 2112-2 65Onsec. 258 x 4 bit Static NMOS RAM £4.76 
Intersi11M6508C CMOS 1024 01 bit Static RAM £6.05 

SINTEL 
Add 6% VAT + 2Sp p&p on all orders. Phone orders 
see "Fast service" for details. Export orders welcome, 
but you must contact us Prat for special order form and 
postage rates. OFFICIAL ORDERS WELCOME. 

VALVE 
BARGAINS 
Any 5-54p, 10-E1 00, 5044 50. 
Your choice from the list 
below. 
ECC82, EF80, EF183, EF184, 
EH90. PCF80, PCF802, PCL82, 
PCL84, PCL85, PCL86, PCL805, 
PL504, PY81/800, PY88, 30PL- 
14, 6F28. 

Large stock of older types of 
TV Valves. Brand new 35p each. 

Colour Valves-PL508, PL509, 
PL5I9, PY500/A. All tested. 
30p each. 

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

ard VHF/FM radio. 
B12 -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. 

E3 60 

Press Button UHF Tuners -4 Button Transistor -British 
made--E2SO 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-AC128 Transistors. PK7-3 
BF200 (VHF) Transistors. PK8-2 8E182 (UHF) Transistors. PK9 
Any 6 Transistors BC108, BCI 13, BC135, BC153, 8C171, BCI72. 
BF194, BF195, BFI 96, BF197. PKIO 8-I amp 400 volts rectifiers. 
PKI I 4-5 pin din plugs (1809. PK12-5 PP3 Battery Connectors. 

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

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

ADDRESS 

a radio 
amateur. 
Learn how to become a radio- 
amateur in contact with the whole 
world. We give skilled preparation 
for the G.P.O. licence. 

WAA 

Brochure, without odigetion to: W K111 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, 

e.O.Box 156, Jersey, Channel Islands. 

I NAME 

(B ce (Block p pawl; 
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NEW MOLLARD & MA 
All individually boxed. 
Full trade discounts to 
bona fide companies. 
Prices on application. 
135170 089 EF80 0.82 PC(;84 0.84 
DY88/7 0.70 EF83 1-10 PCC/35 1.02 
DY802 0.58 EF85 0.70 PCC88 0.98 
E1391 0.97 EPOS 178 PCC89 0.97 
EBC81 0.89 EF89 1.78 PCC189 1.22 
EBF80 0.68 EF91 1-85 PCF80 0.84 
EBF83 068 EE92 1.81 PCF82 1.87 
EBF89 0-50 EF95 1.88 PCF88 097 
EC80 
E088 
EC90 
EC97 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 

0.82 
0.813 
0.94 
0.89 
0.70 
0-70 
0-70 
0.68 
1-02 

EF183 
EF164 
E1190 
EL34 
EL36 
EL84 
EL86 
EL95 
EM81 
EY51 

093 
0.98 
1-22 
1.40 
1'50 
0.70 
1.40 
1.02 
1-24 
0-89 

PCF200 
PCF201 
PCF801 
PCF802 
PCF806 
PCH200 
PCL82 
PCL83 
PCL84 

1.50 
1-50 
0.97 
102 
097 
1-78 
084 
0.97 
0.98 

ECC88 
ECCI89 
ECF80 

1-22 
077 
088 

EY86 
EY86/87 
EYBS 

0.50 
0.70 
0.81 

PCL85 0-72 
PCL86 0-97 
PCL805/850-97 

ECF82 0.90 EZ80 084 PD500 2.82 
ECF88 0.78 EZ81 0.70 PFL200 1-28 
ECH81 1.78 GY501 1.78 PL36 1-40 
ECH83 1.08 GZ34 112 PL81 118 
ECH84 1.50 0083 080 PL81 A 1.40 
ECL80 1 02 PC86 1.40 PL8'2 048 
ECL82 ole PC88 1.40 PL83 1.78 
ECL83 0-98 PC97 0-70 PL84 1.02 
ECL86 0.82 PC900 0.84 PL500 1.40 

ZDA VALVES 

EXPRESS 
POSTAGE 
159 tor 1 Valve. 
Each additional Valve 
add 2p lo UK 

l'L5O4 1 49 
PL508 1-711 
P1.609 2'81 
PL802 248 
PY33 071 
PY81/800 0.73 
PY82 0-73 
PY86 /7 700 
PY88 
PY500A 
PY800 
PY801 
U26 
U191 
U193 
UBC81 
UBF89 
UCC85 
UCH81 
UCL82 
UCL83 
UL84 

084 
1.5'0 
0.72 
0.72 
112 
1.17 
0.54 
0'80 
0.85 
0.84 
1.73 
1.06 
108 
1-28 

UY8b 0'73 
6/3012/ 

ELr;804 140 
6F23/EF812 

1-18 
300:1/PCF80 

088 

30015/ 
PCF800 1 22 

30C17 119 
30018/ 

PCF805 1-29 
30F5/PF818 

145 
30FLI/ 

PCE800 0 98 
30E12 1.02 
30E112 1.44 
30E114 1-20 
30L1/PCC84 

082 
30L15/ 

PCC805165 
30117 1.12 
30P4MR 1 83 
30P1Z/ 

i'C801 122 
30P19/ 

PC802 1 08 
30PL1/ 

PCL801 1.35 
30PL13/ 

PCL800 1-47 
30PL14/ 
PCLA8 1.72 
30PL15 1'44 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. 
AZl 
AZ31 
CBL31 
CL33 
CY3I 
DAF91 
DA F96 
UCCB0 
DF91 
DF96 
DK91 
DK92 
DK96 
DL92 
DL94 
11196 
131186 
DY87 
DY802 
EABC80 
EAF42 
EB91 
EBC33 
EBC41 
BECK 
EBF80 
EBF88 
EBF89 
E13131 
ECC81 
ECC82 
ECC88 
ECC84 0 86 
ECC80 0-45 
E0088 0-50 
ECRU 1-50 
ECH42 086 
ECH81 0-85 
20083 0-50 
ECL8o 0.80 
ECL82 0-48 
ECL83 0-75 
201,86 0.66 
16011800 8.50 

1.00 
1-00 
1-40 
1-50 
1-00 
0-40 
080 
1-86 
0-40 
0-00 
0.60 
1-00 
0-76 
0-50 
0.86 
066 
0.46 
045 
0.47 
5 -te 
0-70 
080 
1.00 
0-75 
040 
0-40 
0-40 
o -t5 
5-00 
046 
0-88 
04e 

8E37 A 
8E39 
EF80 
EF85 
EF86 
EF89 
EF91 
EPOS 
EPOS 
EF98 
EF183 
EF184 
EL32 
EL33 
EL34 
EL36 
EL97 
EL41 
EL42 
EL84 
EL95 
EM80 
EM81 
EM84 
EMS! 
EM87 
EY51 
EY86 
EZ40 
EZ41 
EZ80 
EZ81 
G Y501 
0Z30 
4232 
GZ34 
114309 

1.50 
1-25 
0-85 
0-45 
0-50 
0-86 
0-40 
060 
045 
060 
040 
040 
0-80 
5-00 
0-70 
oeo 
3-40 
0-90 
1'06 
0.0 
0.80 
066 
0-00 
0-40 
1.00 
1-00 
0-45 
050 
0S0 
076 
080 
0-81 
090 
0.86 
065 
0.76 
1.50 

KTe1 8.40 
KT88 8-40 
KT81(7C5)2'00 
KT81 1-76 
KT88 8-65 
K T W61 1L60 
MU -14 1-00 

N78 6 00 
0A2 0-49 
0132 046 
PC86 0 06 
PC88 0 86 
PC97 0 66 
PC900 0 64 
PCC84 0 46 
PCC88 0 1111 

PCC89 066 
PCC189 0-66 
PCF80 0 40 
PCF82 0 4t 
PCF86 0 66 
PCF801 0 80 
PCF802 066 
PCF805 0 00 
PCF806 0 80 
PCF808 140 
PCL82 0 65 
PCL89 0 70 
PCL84 0-50 
PCL85 060 
PCL86 0 50 
PCL805/85 

000 
PD500 1-60 
PEN45 0.86 
PL36 041 
PL81 066 
PL82 0 60 
PL83 0-90 
PL84 0-60 
PLS00 066 
PL504 0 86 
P1508 000 
P1509 1 55 
PL802 2'00 
PX25 860 
PY33 048 
PY81 0 60 
PY82 0 46 
PY83 060 
PY6N 083 

PY500 14D 
PY8l/800 0 60 
PY801 068 
81,11 8-00 
8P6 045 
T41 150 
U14 076 
li 25 1 00 
026 085 
U191 0 75 
UABC80 0 40 
001,42 075 
UBC41 000 
118081 040 
UBF80 040 
UBF89 040 
UCC85 040 
U01142 0 80 
UCH81 0 00 
17CL82 0 40 
UCL83 0 70 
UF41 0 30 
UF89 0 00 
UL41 046 
UL84 0 00 
UY41 0 46 
UY85 046 
VR105/30 0-40 
VR150/90 0 46 
1R5 060 
185 40 
17X4 040 
384 
3V4 
6R4(11' 
VAG 
5U4GB 
5Y3GT 
5240 
6/30L'2 
OAKS 
BAM6 
BAQS 
eAB7G 
OATS 
80078 
OBAO 
8BE6 
BBHB 
61336 
6BQ7A 
0BR7 
61387 
SEWS 
OBW7 
604 
OCDB(L 
60116 
6CW4 
6F23 
BF25 
6F28 

0.60 
0.48 
120 
1.86 
070 
046 
006 
060 
046 
2.00 
090 
1.00 
0-$0 
0.40 
0.38 
0.46 
0-'75 
0.76 
0.85 
1110 
140 
ISO 
100 
060 
140 
2S0 
4.00 
0.90 
100 
0-75 

63530 0.65 
OJ66 046 
610 0.88 
6270 0.80 
6J7M 006 
6K6G'P 0-80 
611734 0.85 
6K7M 0-46 
eKBG 046 
8K8M 0.70 
61325 1 00 
BLOG 115 
6L6041 0-80 
6Q7G 0-40 
8Q7M 000 
68L7GT 066 
68N70T 0-96 
68Q7GT 0.40 
6050 1 60 
OVOG eta 
8V8GT 060 
6X4 0-45 
6X614 0.46 
6X5OT 066 
7B6 0.80 
7B7 090 
7C5 2'00 
706 100 
7117 0.00 
7R7 180 
787 2'25 
7Y4 080 
12AT6 0.46 
12AT7 0 46 
12AU6 0.60 
12AU7 0.80 
12AX7 04t 
12E06 060 
1213E6 060 
3001 0.40 
80016 1-00 
80017 1.00 
S0C18 000 
80F6 1-00 
80E11 100 
80FL2 1'00 
30E1,14 1.00 
30116 0-59 
80117 0-6 
80134MR 1 50 
SOP12 1.00 
80P19 090 
90PL1 0-95 
SOPL19 1.10 
30PL14 1.10 
35W4 0.60 
S524GT 0-70 
60CD6G 140 
807 1-00 
813ITT 1760 
813U88R 7-00 
866.4 2 00 

TRANSISTORS -INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 

All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 

15p per order in UK lard, Texas, RCA, Fer- 
ranti, Motorola, ITT, 

AAII9 007 BD131 0.42 Fairchild, Lucas, etc. 
AAZ13 0.12 
AAZ18 0-10 

BD132 050 
BF116 0.20 Quantity discounts on 

AC107 0-61 
AC126 006 
AC127 0-96 

8E167 016 
BF178 028 
8E179 048 

application. 
AC128 0-19 BF180 0.86 0091 0.07 ZTX500 048 24.2904 010 
AC170 0-20 BF181 0-86 0A200 000 ZTK501 0-16 942904A 016 
AC187 081 BF104 0.10 00202 0.08 ZTx508 0-18 252905 648 
A0108 080 BF195 018 0010 1.00 ZTXSSI 016 2429050 016 
ACY21 0 85 13E197 0-16 OCIO 200 ZTX550 048 242906 080 
ACY89 0-76 BF200 040 0023 116 14914 0-00 242926 0.18 
AD340 0-80 8E861 016 0C26 0-40 IN4001 0.00 3103053 048 
AD14 0-76 F898 016 0028 1 00 144002 0.07 2N3052 086 
ADM 0 44 BFWIO 0.01 0035 0-06 144008 0.00 248626 0.91 
AD1O2 044 11E129 018 0036 0.50 144004 0.08 258814 1.90 
A F116 0t6 
AF110 oU 
AF117 084 
A F186 048 
A F239 0i4 
ABY27 0-40 
A8Y23 0 ü 
BA102 0t6 
BA 116 010 
BC107 0 14 
BC100 048 
BC108 018 
BC110 016 
B0117 001 

13E188 024 
BFY60 040 
BFY61 0.10 
BFY62 040 
BR180 0 40 
BY100 017 
BY126 0-14 
BY127 0.12 
BZX61 merle. 

020 
BZY88 .erl.. 

0-10 
CR81-05 0-46 
CR81-40 0-06 

0042 0.40 
0C44 0-20 
0048 0-20 
0071 015 
0072 008 
0076 040 
0077 0-66 
0081 019 
00810 018 
0081Z 0-76 
0083 0.00 
00140 1 60 
00170 0'80 
00171 040 

144005 010 
5N4000 0.10 
I44007 0 lt 
144009 006 
144148 008 
18921 0 07 
í82039 010 
182051A 080 
I82100A 080 
183010 055 
24696 0 16 
24697 S10 
24700 0.10 

253610 0-85 
24/702 0-11 
248705 018 
241704 0.14 
2108706 0.16 
248706 S11 
242707 O lt 
2173708 007 
2N870 0-10 
213710 041 
2N3711 0-11 
2N8014 0-88 
iN3820 O -N 

BC148 080 CR83-00 0.40 00200 1 00 247060 012 2143823 060 
BC147 640 
BC148 008 
201090 016 
20102 0 1 

CR83-40 0.86 
31JE940 047 
10E370 068 
NJE620 005 

00201 1 60 
00202 1.50 
00203 115 
OCP71 1.20 

241181 0.86 
241132 0-84 
241302 0.18 
241301 0.18 

243908 0.10 
2143004 000 
2168600 eti 
2Nó006 S -B 

1301821. 018 M3E2956 117 ORP12 0 00 241804 0 Si 244000 016 
201841 018 2L7E8068 0-76 ORP00 0 66 241800 Ott 244015 010 
BC:338 016 YPF102 0-40 TIC44 0.55 2141304 080 2144080 0-1t 
BUM 086 MPF103 0-88 TIC226D 1-60 2141807 Ott 244001 0-18 
BOT83 04t MPF104 5-u TIL209 040 241000 015 2144042 014 
BOW 0i6 MPF108 008 TIP42A 809 2161008 080 2144200 0.80 
BOY70 0 18 NE555 0.42 ZTI107 0-18 2141013 081 34120 1.75 
BOT7l 018 NKT404 1-00 ZTI100 0 10 2141414 0.46 84141 611 
110112 0-1t 002 0-72 ZTI300 0a8 242147 1-25 40300 i0 
BOZ11 066 0010 040 ZTI801 0 14 242160 0-78 40341 i5 
BD121 1-00 
BD121 086 

0179 010 
0.381 0.18 

ZTI302 0-18 
ZT1301 014 

2N28694 0-10 
2N2046 5-60 

40342 0.45 
40430 010 

847400 040 847428 060 047488 0-47 8474145 118 8474192 800 
847401 018 8N7430 048 847490 066 8474150 1 76 8474199 8.00 
847402 0-18 8N7433 017 BN7491AN 8474161 1-00 8474194 1-80 
847403 0.10 8017437 0.87 1-00 8474154 2.00 8474196 110 
847404 018 847438 0-87 0N7452 0-70 0474155 1-00 8474196 140 
847406 0-82 847440 0-22 847499 0.70 8474158 1.00 8474197 1-50 
8N7406 048 8N7441AN 847494 0.60 8474167 0.95 8474198 5-77 
847407 040 0-92 847496 0-80 13474170 268 8474199 5-52 
847408 0 88 847442 0.79 847496 0.96 8474174 1.57 
847409 O48 0N7450 0-18 847497 8-87 8474170 1.10 
847410 0-15 847451 0-14 8474100 1-89 8474176 1-28 
847411 016 847453 0-10 8474107 0-46 8474190 2-00 
1347412 0-80 1347454 0-16 8474110 068 8474191 5-00 
847418 0'35 847460 040 8474118 040 
847416 088 
847417 0.88 

847470 046 
847473 0-41 

8474119 168 
8474121 0-60 DIL 14 pin 14 

647420 048 847474 048 8474122 0.70 
847422 026 
847423 0-87 

847480 0.80 
847483 1.10 

8474123 1-00 
8574141 0-90 SOCKETS I6 pin lip 

VAT 
To be added 
to all orders 
Valves & Plastic 
Transistors 12f% 

Integrated 
Circuits & Metal 
Can Transistors 

8% 0 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

DG 7-5, VCR 139A 
All at£8.00each, +p&p50p. 

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.-S p.m. Monday 
to Friday. Prices correct when going to press. 
Prices on application for any types not listed. 
Obsolete valves a speciality. 

R ST Climax House, Fallsbrook Rd., 
Streatham SW16 SED 

VALVE MAIL ORDER CO. 
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6W IC audio amp 
with free data and 

JC12 AMPLIFIER Nlie printed circuit £2.25 

DELUXE KIT FOR JC12 
Contains extra parts for the pcb and volume and tone 
controls. Mono version £2.33. Stereo £4.95. 

JC12 POWER KIT 
Supplies 25V lAmp £3.55. 

JC12 PREAMP KITS 
Type 1 for magnetic pickups, mks and tuners. 
Mono £1.50. Stereo £3.00. Type 2 for ceramic or 
crystal pickups. Mono Up. Stereo £1.76. 

LOUDSPEAKERS FOR JC12 

SENDE 
S 8 ohms 

FORW FREE£2.4 SAE LEAFLET ON KITS 

New AMPLIFIER 
New integrated cuit amplifier 5.t 

Sendlete 
with 

chip, printed circuit and data. £lIS. sae for 
free leaflet. 

BATTERY ELIMINATOR BARGAINS 
STABILIZED POWER UNITS 
Millenia series. Switched 1 to 30V In 0.1V steps. 
1A output: Klt£11.45. Kit + case £1440. Built £10.49. 

PRINTED CIRCUIT KIT £3.95 
Make your own printed circuits. Contains etching 
dish, 100 sq ins of pc board, 1 lb ferric chloride, etch 
resist pen, small drill bit, laminate cutter. 

2A output: Kit £13.95. Kit + case £16.90. Built £20.95. 
6 -WAY SPECIAL £5.20 
Switched output 
of 3, ft, 6, 7}, 
9, 12V at 500mA 

SINCLAIR BLACK WATCH 

With free 
Fully assembled MO 
stainless steel 
bracelet £20951 

6 -WAY DOUBLE 
RADIO MODEL £9ß0 
Switched output 
3+314}+4}16+e1 
7}+7}19+9112+12V at 250mA. Also 15/18,24V single. 
3 -WAY MODEL 
Switched output of 6/7119V at 250mA with 4 -way 
multi -lack plug £295 
RADIO MODELS 
50mA with press -stud battery connectors. 9V £3.25. 
6V £3 45. 9+9V £4 -OS. 6+6V £495. 4}+4}V £4.95. 
Also 9V 300mA £3.95. 
CASSETTE MAINS UNITS 
7}V output with 5 pin DIN plug. 50mA £3/5. 300mA 
£3.95. 
CAR CONVERTORS 
input 12V DC. Output 617}/9V DC 1A regulated £4.75' 

S-DECS AND T-DECS 
S-DeC £2.24, T-DeC £4.95. I 
u-DeCA £4.45. u-DeCB £7.85. 
IC carriers:- : 'w0", "j 1 
16 dit: plain £1.07. `` . 
with socket £2.21. 
10105: plain 99p. with socket £1.95. 

SINCLAIR 1020 
IC20 10W + IOW stereo Integrated circuit amplifier 

kit with free printed circuit + data £4 -OS. 
PZ20 Power supply kit for above £3.95. 
VP20 Volume, tone -control and preamp kit £7.95. 
SP20 10W 4 ohm speaker for IC20 £2.95. 
CS20 11 x 6 x 3 in attractive case for IC20 £2.95'. 
SEND SAE FOR FREE LEAFLET. 

, 

SINCLAIR CALCULATORS. 
Cam. Univ. £6.60. Cambridge Scientific £1145. 
Oxforc 300 £13.30. Programmable Scientific with free 
mains unit £2495. Mains adaptors are available for all 
models (state model) £3.20. 

CBM CALCULATORS 
897D 8 digit/%/4 function memory N/A. SR7919D 
8 digit or 5 + 2/memory/trig/log/pi/powers £1095. 
SR1800 10 digit scientific £17 -OS. Mains adaptors 
£3.20. 

NOVUS CALCULATORS' 
835 Model Bdigit/%lag. root/cont/4 function memory 
£4 95. Mains £Aß0. 

BATTERY ELIMINATOR KITS 
Send sae for free leaflets on range. 
100mA radio types with press -stud battery terminals. 
4W £1.95. 6V £1.95. 9V £1.95. 4}V + 4W £2.60. 
6V + 6V £2.60. 9V + 9V £2.60. 
100mA cassette type with 5 pin DIN plug. 7W £1.95. 
Transistor stabilized t -way type for low hum. 3/4}/ 
6/71/9/12/15/18V. 50mA £3 15. IA £6 -SO. 
Heavy duty 13 -way types 4I/6/7/81111/13/14/17/21/25/ 
26134/42V. 1 Amp Model £4.40. 2 Amp Model £9.95. 
Car Convertor kit Input 12V DC. Output 817419V DC 
1A regulated E195. 

FERRANTI ZN414 
IC radio chip £1.44. Extra parts and pcb for radio 
£3.65. Case 90p. Send sae for free data. 

adaptors 

MAINS TRANSFORMERS 
6-0-6V 100mA £1. 9-0-9V 100mA £1. 18V 1A £1 95. 
0/12/15/20/24/30V 1A £3.60. 12-0-12V 100mA £1. 
0/12/15/20/24/30V 2A £4.95. 20V 2}A £225. 
6-0-6V 1}A £2.16.9-0-9V IA £2.45.12-0.12V 1A £2.95 
15-0-15V IA £2.95. 30-0-30V 1A £3.60. 
6.3V 1}A £1.95. 0-24V twice 100mA £1.65. 

SINCLAIR PROJECT 00 AUDIO MODULES 
FM Tuner £1325. 016 £9.50. PZ5 £4.95. PZ6 £9.70. 
Z40 £S75. Stereo 80 £1195. Project 8050 £16.95. 

BI-PAK AUDIO MODULES 
S450 Tuner £16.98. AL80 £4.33. PA100 £1345. MK60 
audio kit £27.20 Teak 60 £10.95. Stereo 30 £1595. 
TC30 £4.60. AL060 £1615. Send sae for free data. 

MISTRAL I DIGITAL CLOCK KITS 
Includes pcb, power supply, case, }" display, chip 
and all parts. Kit £1095. Built £11.95. Also Mistral 2, 
deluxe assembled version with alarm and tilt sleep- 
over facility N/A. 
SEND SAE FOR OUR DIGITAL CLOCK LEAFLET 

SAXON ENTERTAINMENTS AUDIO MODULES 
SA1208 £1665. SA1204 £1330. SA608 £11.95. SA604 

£14 -OS. M?201/48 E11.45. £11.45.P PM601/88 £1495. 
PMI202/4£! 

95. PM301/8 
£8.70. Send sae for free leaflet. 

SWAN LEY ELECTRONICS 
ers 

i 

deduct 
Pricesn 

Dept. PW, PO BOX 68, inPcludest 
on 

VAT. 
orders 

(Overseas custootherwise 

SWAN LEY, KENT. items marked*, otherwise 11%). Official orders 
welcome. 

WHAT READERS SAY 

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 Mol ex- 

ceptional valse in 
training mechanics and 

technicians In Electricity, 
Radio and Eleetronlet. 

I didn't know this subject could be so easily 
presented. J. K., Earlsfield 
Pleased to say how understandable your books 
are -1 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., Ashion-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 

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 E 
BASIC TELEVISION 3 parts £5.00 E 

Tick Set(s) required. Prices include Postage 
YOUR 100º/p 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 
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15-240 Watts ! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 812 

HY50 
25 Watts 
into 812 

HY 120 
60 Watts 
into 812 

HY200 
120 Watts 
into 81! 

HY400 
240 Watts 
into 412 

POWER 
SUPPLIES 

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

The HY5 is a mono hybrid amplifier Ideally suited for all applications. All common input 
functions (mag Cartridge, tuner, etc) are catered for internally. Thedesired 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 Hs supplied with each pre -amplifier 
FEATURES: Complete pre -amplifier in single pack-Multi-function equalization-Low noise- 
Low distortion-High overload-Two simply combined for stereo. 
APPLICATIONS: HI-FI-Mixers-Disco-Guitar and Organ-Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick-up 3mV; Ceramic Pick-up 30mV; Tuner 100,0V; Microphone 10mV; 
Auxiliary 3-100mV; input impedance 4-7kO at 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 68dB. 
OVERLOAD. 38dB on Magnetic Pick-up. SUPPLY VOLTAGE ± 16-50V. 
Price £4.75 + 59p VAT P&P free. 
The HY30 Is an exciting New kit from I.L.P. It features a virtually Indestructible I.C. with short 
circuit and thermal protection. The kit consists of I.C., heatsink, P.C. board. 4 resistors, 6 
capacitors, mounting kit, together with easy to follow construction and operating Instructions. 
This amplifier Is ideally suited to the beginner in audio who wishes to use the most up-to-date 
technology available. 
FEATURES: Complete Kit-Low Distortion-Short, Open and Thermal Protection-Easy to 
Build. 
APPLICATIONS: Updating audio equipment-Guitar practice amplifier-Test amplifier- 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. into 80; DISTORTION 0.1% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz--3d8. 
SUPPLY VOLTAGE ± 18V. 
Price £4.75 + 59p 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/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz-3dB. 
SUPPLY VOLTAGE ±25V SIZE 105 50 25mm 
Price £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 end 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 80W RMS Into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 60W 
at 1kHz 
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
±35V 
SIZE 114 50 85mm 
Price £14.40+£1.16 VAT P&P free. 
The HY200 now improved to give an output of 120 Watts has been designed to stand the most 
rugged conditions such as disco or group while still retaining true Hi -FI performance. 
FEATURES: Thermal shutdown-Very low distortion-Load Ilne protection-Integral heatsink 
-No external components 
APPLICATIONS: HI-Fi-Disco-Monitor-Power slave-Industrial-Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS Into 60 LOAD IMPEDANCE 4-160 DISTORTION 0.05% at 
100W at 1kHz. 
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 
+45V 
SIZE 114 100 85mm 
Price £21.20+£1.70 VAT P&P free. 

The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W into 4n I It has been designed 
for high power disco address applications. If the amplifier Is to be used at continuous high 
power levels a cooling tan is recommended. The amplifier includes all the qualities of the rest 
of the family to lead the market as a true high power hl -fidelity power module. 
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 at 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+£2.34 VAT P&P free. 

PSU36 suitable for two HY30's £4.75 plus 59p VAT. P/P free. 
PSU50 suitable for two HY50's £8.20 plus Tip VAT. P/P free 
PSU70 suitable for two HYI20's £12.50 plus £1.00 VAT. P/P tree. 
PSU90 suitable for one HY200 £11.50 plus £0.92 VAT. PIP Tree. 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

Please Supply 
Total Purchase Price 

Available 
June '76 

I Enclose Cheque Postal Orders Money Order 
Please debit my Access account Barclaycard account 
Account number 
Name and Address 

Signature 
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A. 

afllbjtinternationai 
Coils, ICs for RF&AF,Tuners, 
Modules for AM FM Et TV. 
complete 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 prea/igned 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 
Please remember to include en extra 53 carriage on complete tuner kits. 

Radio ICs Misc. regs etc. Transistors 
CA3089E 1,811F 1.94t 7805ÚC 5v lA 1.55' ZTX107 0.14 
CA3090AQ mpx 3.75t 78M12 12v 1/2A 1.20' ZTX108 0.14 
MC1310P mpx 2.201' TDA1412 0.95 ZTX109 0.14 
SN76660N FM IF 0.75 7815UC 15v lA 1.55" ZTX212 0.16 
TBA120AS FM IF 1.00 78M20 20v rhA 1.20' ZTX213 0.16 
MC1350 AM/FM IF0.70 78M24 24v 44A 1.20' ZTX214 0.16 
HA1197 AM system 1.40 uA723 5.35v 0.80' ZTX413 0.18 
TBA651 AM system 1.81 NE550A do. 0.80e 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' BD165 0.50 

Audio ICs MC3401 do. 0.68' BD166 0.54 
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 NE560B 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 trigger 2.50' 

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 4 way preset 8.00 
Modules for I F, 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 Tilt. 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 lilt 0.55 
2mH, 23mH, 36mH, 7mH C050D 6kHz/470kHz ceramic lilt 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 !! 

If 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 not include. Our catalogue and price list continue this theme - 

with coils, linear ICs etc. Catalogue 40p, price list free with SAE. Post 
is 22p per order - unless otherwise stated. 

37a HIGH STREET, 
BRENTWOOD ESSEX 
telephone 0277 216029 

CMOS WITH DISCOUNTS! 
Any mix: Discount 10% 25+. 25% 100+, 33% 1000+ 

4000 
4001 
4002 
4006 
4007 
4008 
4009 
4010 
4011 
4012 
4013 
4014 
4016 
4016 
4017 
4018 
4019 
boto 
4021 
4022 
4023 
4024 
4025 
4026 
4027 
4028 
4029 
4030 
4031 
4032 
4033 
4034 
4035 
4036 
4037 
4038 

0.20 
0.20 
0.20 
1.31 
0.20 
1,07 
060 
9.60 
0.20 
0 20 
0,60 
112 
112 
0 60 
1 12 

112 
060 
1.24 
112 
1-07 
020 
0.87 
0-20 
1.02 
0.00 
1.00 
1.27 
0.60 
2 46 
1 19 
1.55 
2.11 
1.31 
3-00 
1.06 
1 20 

4039 

4040 
4041 
4042 
4043 
4044 
4045 
4048 
4047 
4048 
4049 
4050 
4051 
4052 
4053 
4054 
4055 
4056 
4057 
4059 
4060 
4061 
4062 
4063 
4066 
4067 
4068 
4069 
4070 
4071 
4072 
4073 
4075 
4076 
4077 
4078 

st C US 

bl 1 
5taurrt6t 4 CMOS! 

3 09 4081 0.24 14505 4 30 'E' LED Displays 
1'19 4082 0.24 14506 0-57 DL -704E 0.3" 70p 
093 4085 0.00 14507 0.60 DL -707E 0.3" 70p 
0.93 4088 960 14508 3.08 DL -728E 2 x 0.5" 
1.12 4089 1.74 14510 1.51 1.00 
1.04 4093 0.80 14511 1.74 DL -727E 2 x 0.5" 
1.56 4094 2.00 14512 1.03 100 
1.48 4095 1.16 14514 3 47 DL -750E0-8" 1.50 
1 01 4096 1 16 14515 3 47 DL -74700 6" 1.50 
0 60 

0.60 
0 60 
1.04 

4097 
4098 
4099 
40101 

4.13 
1-22 
2.63 
1.70 

14516 
14517 
14518 
14519 

1 51 

4 02 
1.39 
0.57 

Red Lads 
0.1" 15p 
0.2" 15p 

1.04 40102 216 14520 1.39 Clock Chips 
1.04 40103 2.16 14521 2.77 AV -5-1224A 3.50 
1.29 40104 2.26 14522 215 MK50253 5.50 
1 46 
1 46 

40107 
40108 

oa 
6.18 

14526 
14527 

215 
1.78 Soldercon Pins 

29.81 40109 221 14528 1-22 100 60p 
8.20 40181 4.30 14529 1 72 1000 4 00 

1,24 40182 1.73 14530 0-95 2500 0.75 
25e0 40194 2.26 14531 1.74 DIL Sockets 
1010 40257 2.26 14532 1.19 14/16 Pln 15p 

1 22 
0.69 

4700 
7083 

1.75 
4.25 

14534 
14536 

8.15 
4.00 Red Acrylic Filter 

4.13 14160 1.10 14537 1317 For LED displays 
0.24 14161 1.18 14539 1-24 157 x29 x3mm 70p 
0.24 
0.65 
0 24 

14162 
14183 
14174 

1.18 
1.18 
1 00 

14541 
14543 
14549 

1-62 
1-62 
4.10 

Push Switches 
Type SW9 15p 

0,24 14175 1.04 14552 10.50 Op -Amps 
0.24 14194 1 17 14553 4.66 CA3130 
0 24 14490 6.51 14554 1.67 (COSIMOS) 1 00 
1.71 14501 0.20 14555 1.01 CA3140 
0 65 14502 1.38 14558 1-01 (81/MOS) 9Sp 
0.24 14503 0.75 14557 4-05 741 Mlnldip 25p 

Terms: C.W.O. Add VAT to all prices at 8%. Post e c. 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 I P) 
94 New Chester Road, New Ferry, Wirral, Merseyside 
L62 SAG Tel: 051-645 3391 

DISC 

Capacitor 
Discharge 

IGNITION 
SI MAXIMUM PERFORMANCE 
MAXIMUM ECONOMY 
UNEASY COLD START 

SYSTEM I 

Professional photoelectric ignition using L.E.D. light source and reflective disc. This 
machined aluminium disc gives a timing accuracy fir superior to other methods and is 

simple to fit. Unit housed In diecaat box 4%" x 3'4" x 2%" Price £18.80 (Kit f1I1.80) 
State car/model/measurement Across cam lobes. 

SYSTEM II 

Contact breaker model as above less sensor. Pries £12.80 (Kit 810.80) M/C Twin unit 
Prias £15.00. S.A.E. for descriptive leaflet - ALL UNITS IN STOCK. Mail orders to 
CDI Electronic Systems Ltd, 275 Vale Road, Ath Vale, Aldershot, Hants. 

Demonstration/Callers to Hillside Motors, 292 Cershalton Road, Carshalton, Surrey. 
telephone 01-642 9973. 

51 Deptford Broadway, London SEO 4PH Telephone: 01-6924284 

INDUSTRIAL RF SERVICES 
H.F. WELDING INDUCTION 6 ELECTRICAL ENGINEERS 

Suppliers of Surplus Electronic Components and Test Equipment 
5 panels approx 6" x 12" packed with diodes, transformers, coils, ICe TTL 
transistors capecltora resistors etc. all 1975 gear limited quantity only 
£380 OOp 
Grundlgplp dictating machines slightly soiled and untested only £5N pp 
£1.60. 
Small 2 waveband radloe new boxed but sold as not working only 81.80 
Inc pp. 
Eresln multicore solder 180wg 2} KILO reels only our price Ú-80 pp 90p. 
Adcole soldering Irone 940V 23W New Boxed Our price 82.65 PPS/a. 
10 LARGE panels Approx t0" 012" Packed with condensers diodes transis- 
tors resistors etc E3111) pp 90p. 
Vernier dials 2" 0-100 81.5014"0-1081.10 pp Sop 
10 mixed computer panels £1.50 pp Sop 
Transformers 26.0-25 1 amp 81.48 pp 60p 24 volt 1 amp £2.75 pp. 80p. 
METERS Talyo Edgwlse no scale readings Just markers miniature 50-0-50 
micro amp E1-1141 pp 40v. 
Taylor Edgwlee 50 micro amp and 100 Ma 41.00 pp 400. 
VIDEO tape to clear 1"E1 -NI each pp. 80p. 
Computer tape to clear }" 81.00 each pp 80p. 
Record player deck plinthe £1.00 each pp £1 .00. 
Potentiometers 516 parcel 91-00 pp 60p. 
Ferrite rods 5 assorted sizes 9Sp pp 309. 
Capacitors 32mfd 450V 32p pp 20p 140mfd 350V 54p pp 30p 10 plug P 6 P free. 
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Minimum post 30p. Corn Lists 10p. 
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R.C.S. 100 watt 

RETURN OF POST MAIL-ORDER SERVICE 

JUST RELEASED BAKER MAJOR 12" í10.35 BAKER DISCO SPEAKERS 
HIGH QUALITY -BRITISH MADE 

VALVE AMPLIFIER 

Four inputs. Hone way miring, muter volume, treble and 
bau control.. Suits all speaker'. This proleaatonal quality 
amplifier chacal. L suitable for all groups, disco, P.A., where 
high quality power is required. 5 speaker output,. AIC mains 
operated. Slave output. Produced by demand for a quality 
valve amplifier. Send for details p 
Suitable carrying cabinet £14. Price £85 carr. 22 60 

ANOTHER R.S.C. BARGAIN ! 

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

This !amen/ unit now available, 10 watt., 8 ohm. 

Price £3. 25 Post 40p 

10in round £4.95. 

8" ELAC 

HI-FI SPEAKER 
Dual cone plaetici'ed roll sur- 
round. Large ceramic magnet. 
60-16,000 cps. Bala reaonance 
65 cps. 8 ohm impedance, 
10 watts. 
Post40p £395 

TEAK VENEER HI-FI SPEAKER CABINETS 

MODEL "A". 20 x 18 x 12ín. 

100 in. speaker. 00 
£13 . zn Post 

98p 
Illustrated 

MODEL "B". 
F80r 18 x 

in. speaker. 
0r £/'Sil 70p 

MODEL "0". 80 x 20 x 121,. 
Reflex cabinet will accept 1.121,. 
bau unit, 1-610, mid range 1-3in. 
tweeter. Teak finish. Grooved 
front £21.50 Cara 

LOUDSPEAKER CABINET 
WADDING 18ín. wide, 26p ft. 

GOODMANS CONE TWEETER 
80n. dlam. 18,000 C.P.B. 26 WATTS 8C1 £3.25 
8 inch woofer 16 watt. 2876. 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlight, and sound 
e flecte to recording,. Will mix 
Microphone, record', tape and 
tuner with separate controls into 
tingle output. 8 volt £5.20 battery operated. 
STEREO VERSION OF ABOVE 1686. 

BARGAIN 8 WATT AMPLIFIER. 4 Tran,etor £3.95 Push -Pull Ready bolt with volume, treble and 
bue control.. 18 volt battery operated. Main, Supply 62.96. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
' unable for cassettes, and all oses of 
tape reels. A.C. mains 200/240V. 
Leaflet S.A,E. £3.95 c4' 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type o1 heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
Me 101 x 81 x *In. Operating voltage 200/250V. ac. 
260 watts approx. Printed circuit element enclosed in 
aibetoa fitted with connecting wire,. Completely flexible 
prodding gate Black heat. Brittab-made for nee in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pad,, Food Warmer., Convector Heaters, etc. 
Moot be clamped between two sheets of metal or asbestos, 
eta., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti -frost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in greenhouee for geed raising and plant protection. 
Invaluable aid for bird honse', incubators, etc., etc. Can 
be used to eerie. for lower heat. Or in parallel for higher 
heat application,. 

ONLY 40p EACH (FOUR FOR El 50) 
ALL POST PAID -Discount. for quantity. 

Post 609 

30-14,500 c/a, 12ín. double 
cone, woofer and tweeter cone 
together with a BAKER 
ceramic magnet assembly 
having a flax density of 
14.000 gam and a total flux 

50 of 146,000 Maxwell.. Bau 
reaonance 40 e/s rated 26 WATT watt.. ROTE: 3 or 8 or 

i 

cis 
baffle 

R.m.s. 16 ohms mut be ,taled. 

Module kit, 30-17,000 
with tweeter, eroasever, 

k 

s 
and instructions. £I3 Carr. 22 

Please tate 3 or 8 or 16 ohms. Poet 609 

BAKER SPEAKERS 
"BIG SOUND" 
Robustly constructed to stand up to 
long periods of electronic power. 
As used by leading group.. 
Useful response 30-13,000 cps. 
Base resonance 66 cps. 

GROUP "25" 
12in 80 watt 
8, 8 or 16 ohm.. 

GROUP "35" 
121, 40 watt 
8, 8 or 16 ohms. 

£895 
Poet ó0p 

£I0.50 
Post 509 

GROUP "50/12" £ 14.50 
121, 80 watt professional 
model. 8 ohm, or 16 ohm,. Post 80p 
With aluminium presence dome. 

GROUP "50/15" £ 19.50 15in 79 watt 
8 or 16 ohm,. 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER/AMPLIFIER 
All purpose trau,atoried. Ideal for 

£ 
/ /1f Carr. 

Groupa, Disco and P.A. 4 input, oVX 21 00 
speech and music. 4 -way mixing. 
Output 8/16 ohm. A.C. main,. Separate treble and bus 
controls. Guaranteed. Details S.A.E. 
Professional amplifier using advanced circuit design. Ideal 
for disco, group.. P.A. or musical imtrumente. 4 input. 
4 way mixing. Master treble, bau and volume control.. 3 

weaker output waketa to suit various combination, of 
speaker.. 4 to 18 ohm. Slave output. A/C main.. Guaranteed. 
Details S.A.E. 
Latest 50 watt Model L49 

100 WATT DISCO AMPLIFIER CHASSIS 
MADE BY JENNINGS MUSICAL INSTRUMENTS £52 
4 ,pecker output,, vol., treble, base controls 
CAN BE USED AS 100 WATT SLAVE Carr. 111 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered tin thick wood cabinet. 
Size IS41n n 1841, x 81in. Weight 
281b. This cabinet features wide 
mesh Silver Grill covering separate 
omprtment for mounting Tweeter. 

or MA-Range Horn. The fully sealed 
bass compartment i, cut out for 
6410 Woofer. 6760. Carr. 85p. Rosewood Vernon 1860. 
Carr. 86 . Baffle could be out for lar er , raker. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channel,. 600 to 1,000 watt each. As featured in 
December Practical Wireless. Price £ 12.50 Cabinet extra U. 
8 Inch PHILIPS LOUDSPEAKER 
4 ohm. 4 watt, ceramic magnet £ I.95 
General purpose replacement unit. 

MAINS TRANSFORMERS bop 

poet Bop 

8 VOLT I AMP. 11.00 8 AMP. 61.40 
12 VOLT 800 MA. 61.00 760 MA. £1.60 

80 VOLT 5AMP. AND 84 VOLT 2AMP C.T. 18.46 
20 VOLT y AMP. 21.75 1 AMP. 1200 8 AMP. 1220 

80.0-20 VOLT 1AMP. 62 80 VOLT 11 AMP. 21.75 
0-20-40-80 VOLT 1 ALP. £8.60 

E .M I. TAPE MOTOR 
4 pole, 240 v. Size 31 x 21in. 
1200 rpm. Spindle .%in. dia- 
meter. 120v version £1. 

E .M.I. GRAM MOTOR 
840V a.c. 2,400 rpm 
2 -pole. One 21 x 20n. 
Collero gram motor 120v. 75p. 

£I.85 
Poet 46p 

Li -25 
Poet 86D 

2 x 12" CABINETS 
for Disco or PA all fitted with carrying handles and corners. 
Black finish. Other cabinets in stock. SAE For leaflet 

70 
WATT 
R.M.S. 

£46 
Carr. 22 

100 
WATT 
R.M.S. 

£59 
Carr. 68 

1x15" -i -1x12" 100 WATT CABINET 
Size 36" x 24" x 15" £65.00. Carr. E5 
Ideal for Disco, Ogren or PA work. 
High quality. Full range. 

SUPERB HI-FI 
I2in 25 watts 

A high quality loudspeaker, 
Ito remarkable low cone 
resonance enamel clear 
reproduction of the deepest 
bus. Fitted with a special 
copper drive and concentric 
tweeter cone reeulttng in full 
range reproduction with 
remarkable efficiency in the 
upper reenter. 
Bus Resonance 26cDa 
FloxDensit7 18,500 game 
Useful response 20-17,000cp. 
8 or 16 ohm. model.. 

£ 16.30 Boot 

AUDITORIUM 
I2in. 35 watts 

A full range reproducer for 
high power, Electric Guitar.. 
public address, multi -speaker 
systems, electric organ,. 
Ideal for HI -P1 and 
Discotheques. 
Bau Renounce 36cps 
Flux Density 15,000 gauze 
Useful response 25-16,000c0a 
8 or 16 ohms model,. 

£ 15.50 Sont 

AUDITORIUM 
I5in. 45 watts 
A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 ape. Ideal for Public 
Addrec, Discotheque', Elec- 
tronic Instruments and the 
home 111 -Fi. 
Base Resonance 36c0' 
Flux Density 16,000 gauze 
Useful response 20-14,000cp. 
8 or 15 ohms model.. 

£ 19.50 coot 

Hl -FI Enclosure Manual containing plan., desigus, 
crossover data and cubic tables, 88D 

RADIO COMPONENT SPECIALISTS0ªen937 
9TEHORSE(ROAtD,ICROSDON 

Cash price includes VAT Anca.. & Barclay cards welcome. Nall Selhur.t. Tel. 01.684 1665 
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Fully branded devices from VAT INCLUSIVE PRICES RCA, TEXAS, MOTOROLA, 
MULARD, etc. Add 20p P & P-No other extras 

Ills by TEXAS 
7400 18p 7492 UP 
74H00 

18p 749944 99Opp 

7402 lap 7495 Tap 
7403 lap 7496 Up 
7404 213 7497 291p 
74H04 Np 74100 1119 
7405 269 74104 Np 
740e 41p 74105 Np 
7407 39p 74107 38p 
7408 22p 71409 70p 
7400 22p 74110 55p 
7410 11p 74111 Np 
74H10 22p 74118 Np 

7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7427 
7428 
7430 
7432 
7437 
7438 
7410 
7441 
7442 
7443 
7444 

7 
e 

448 
7447 
7448 
7450 
7431 
7453 
7484 
7460 
7470 
7472 
7473 
7474 
7475 
7478 
7480 
7481 
7182 
7483 
7484 
7485 
7488 
7489 
7490 
7491 

95 p 
81p 
80P 

lip 
18p lip 
tip 
32 
34p 

45P 
37P 
Up 

1Np 
iip 
eep 

1539 
120p 
Sip 
alp 
Up 
Np 

27p 74122 52p 
40p 74123 T3p 
88p 74125 70p 
40p 74128 115P 
NP 74132 73p 
18P 74138 81p 
435 74141 750 
2ip 74142 300p 
31P 74145 810 
33P 74148 173p 
40p 74150 135p 
350 74151 77p 
14P 74153 92p 
32P 74154 1845 
32p 74155 97p 
32P 74158 575 
18p 74157 NP 
Isis 74159 220p 
75p 74100 107p 

111p 74161 107p 
118p 74162 107p 
120 p 74183 107p 

74154 130p 
74185 1565 
74180 140p 
74167 3409 
74173 1Np 
74174 120p 
74175 S2p 
74176 1315 
74177 100p 
74180 1Np 
74181 322p 
74182 Np 
74185 148p 
74190 153p 
74101 1309 
74192 130p 
74193 130p 
74104 11Op 
74195 102p 
74196 10ap 
74197 1Np 
74198 211p 
74199 197p 

C -M0111 ICs 
4000 18p 

4002 
4006 
4007 
4009 
4011 
4012 
4013 
4015 
4018 
4017 
4018 
4019 
4020 
4022 
4023 
4024 
4025 
4026 
4027 
4028 

MC1195 
4029 120p MC1498 
4030 59p MC3340P 

18p 4042 Np MFC4000B 
104p 4043 1Np NE540L 

10p 4048 150P NE555V 
67p 4047 110p NE558 
1ap 4049 Np NE561B 
19p 4050 56p NE562B 
5Sp 4054 120p NE585 
Np 4055 120p NE588V 
54p 4058 145p NE567V 

100p 4060 120p 2567 
120p 4069 40p SN72733 
Np 4071 29p SN76003N 

120p 4072 295 SN76013N 
11111p 4081 19p SN78023N 

19p 4082 Up SN78033N 
7Sp 4510 112p TAA621A 
19P 4511 iNp TA A88113 

290p 4518 140p TBA841B 
a1p 4518 106p TBA800 

1525 4528 130p TBA810 
TBA820 

LOW PROFILE OIL 
SOCKETS BY TEXAS 
8 pin 12p, 14 pin 139, 
18 pin 145, 24 pin 405 

TDA2020 
XR2240 
ZN414 

TRAN - 
SUITORS 
AC125 1ip 
AC126 14p 
AC127 1Jp 
AC128 18p 
AC178 iap 
AC187 üp 
AC188 tip 
AD119 dip 
AD1O1 39p 
AD182 39p 
AF114 22p 
AF115 225 
AF118 22p 
AF117 229 
AF139 4ep 
AF239 480 
BC107/B lOp 
BC108/B 10p 
BC109C itp 
BCI47 9P 
BC148 Op 
BC149 10p 
BC157 11p 
BC158 13p 
BC159 13p 
BC189C 16p, 
BC171 12p 
BC172 11p 
BC173 13p 
BC177 20p 
BC178 17p 
BC179 29p 
BC182 12p 
BC183 12p 

BC184 
BC187 
BC212 
BC213 
BC214 
BC337 
BC478 
BCY70 
BCY71 
BD131 
8D132 
BD135 
BD138 
BD139 
BD140 
130181 
BD182 
BDY58 
BF115 
BF187 
BF170 
BF173 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF184 
BF185 
BF101 
BF195 
BF198 
BF197 
BF200 
BF257 

14p 
32p 
14p 
125 
17p 
24p 
32p 
20p 
24p 
3Op 
43p 
$op 
Sop 
sip 
Np 
97p 
97p 

17Sp 
249 
25p 
255 
27p 
29p 
30p 
3Sp 
35p 
3Sp 
3Sp 
24p 
24p 
13p 
11p 
17p 
10p 
409 
34p 

BF258 39p 
BFR39 34p 
BFR10 34p 
BFR79 349 
BFR80 34p 
BFR88 37p 
BFX30 32p 
BFX84 2ap 
BFX85 27p 
BFX88 230 
BFX87 22p 
BFX88 2/p 
BFY50 17p 
BFY51 Up 
BFY52 17p 
BRY39 39p 
BSX19 1ip 
BSX20 lap 
BU105 17Sp 
BU108 3129 
MJE340 49p 
MJ2955 110p 
MJE2955 107p 
MJE3055 70p 
MPSA06 37p 
MPSA12 82p 
MPS000 75p 
MPSUSB Nip 
0C28 70p 
0C35 70p 
0C41 19p 
0C42 19p 
OC/5 19p 
OC71 2Sp 
TIP29A 50p 
TIP29C 42P 

OP. AMPS 
301A Ext. Comp. 8 pin DIL 
5387 FET Op. Amp TO 9 
709 Ext. Comp. 8/14 pl DIL 
710 DIR. Comp. 14 pin DIL 
741 Int. Comp. 8/14 pin DIL 
747 Dual 741 14 pin DIL 
748 Ext. Comp. 8 pin DIL 
778 Prog. Op. Amp TO 99 
1458 Dual Op. Amp. 8 pin DIL 
3130 CMOS/Bipolar Mosfet 
39110 Quad. Op. Amp. 14 pin DIL 

40p 
300p 

30p 
45p 
25p 
76p 
40p 

153p 
7Sp 

108p 
80p 

LINEAR I,C.. 
CA 3028A DIR. Cascade Amp. To 99 112p 
CA 3048 5 Translator Array 14 pin DIL 70p 
CA 3048 Quad. Low Noise Amp. 250p 
CA 3053 DIR. Cascade Amp. TOS/DIL Np 
CA 3089E FM IF System 18 pin DIL 2509 
CA 3090AQ FM Stereo Decoder QIL SNp 
ICL8038BC VCO Funken 14 pin DIL SOOp 
ICL8038CC VCO Funken 14 pin DIL 340p 
LM380N 2W Audio Amp 14 pin DIL 100p 
LM381N Stereo Pre Amp 14 pin DIL 180p 
M252 Rhythm Ken 18 pin DIL 5500 
MC1310 FM Stereo Decoder 14 pin DIL 2011p 
MC1351P Lim/Det. Audio Preamp 104p 

3700 
115p 
180p 
7Sp 

Multipher 14 pin OIL 
Bel. Mod/Demod 14 DIL 
Elec. Attenuator 8pin DIL 
1W Audio Amplifier PCB 
Audio Pwr. Dryer TO99 140p 
Timer 8 pin DIL 40p 
Dual 55514 pin DIL 108p 
PLL with AM Demod 409p 
PLL with VCO le pin DIL 400p 
PLL 14 pin DIL 200p 
PLL Function Gen 8 pin DIL 183p 
PLL Tone Decoder 8 pin DIL 200p 
Dual 567 18 pin DIL 400p 
Video Amplifier 14 pin DIL 1569 
Audio Pwr. Amp with int. HS 273p 
Audio Pwr Amp with Int HS 175p 
Audio Pwr Amp with int HS 175p 
Audio Pwr. Amp with Int. HS 273p 
Aud. Amp. for TV QIL 310p 
FM IF Amp. Lim/Detector QIL 1509 
Audio Amp QIL 300p 
5W Audio Amp QIL 100p 
7W Audio Amp QIL 125p 
2W Audio Amp QIL 100p 
20W Audio Amp QIL 400p 
Prog Timer/Counterl8 pin DIL 4009 
TRF Radio Receiver TO18 1409 

TIP30A Np 
TIP30C 72p 
TIP31A 56p 
TIP31C Np 
TIP32A 53p 
TIP32C 109 
TIP33A 97p 
TIP33C 120p 
TIP34A 124p 
TIP34C 1Np 
TIP35A 243p 
TIP35C 2Np 
TIP38A 297p 
TIP38C 3Np 
TIP41A 70p 
TIP41C tIp 
TIP42A 78p 
TIP42C Np 
TIP2955 78p 
TIP3055 Np 
TIS93 28p 
ZTX108 itp 
ZTX300 llp 
ZTX500 19p 
ZTX504 Np 
2N897 25p 
211098 32p 
2N708 22p 
2N708 22p 
2N918 43p 
2N930 19p 
2N1131 2Sp 
2N1132 2Sp 
2N1304 40p 
2N1305 40p 
2N1308 40p 
2N1307 409 
2N1813 229 
2N1711 22p 
2111893 329 
2N2219 22p 
2N2222 22p 
2N2360 15p 
2N2484 32p 
2N2904/A 22p 
2N2905/A 22P 
2N2908/A 22p 
2N2928RB 9p 
21120280G 11 p 
2N3053 19p 
2N3054 43p 
2143055 SOp 
2N3430 72p 
2N3442 151p 
2N3702 14p 
2N3703 149 
2N3704 lIp 
2N3705 14p 
2N3706 12p 
2N3708 11 p 
2113709 11p 
2N3707 14p 
2N3773 320p 
2N3886 Np 
2N3004 22p 
2143905 Up 
2N3908 22p 
2f14058 19p 
2144080 19p 
2N4123 229 
2N4124 22p 
2N4125 22p 
2N4128 22p 
2144289 24p 
2N4371 1429 
2N4348 173p 
2N4401 349 
2N4403 31p 
2N5089 34p 
2135296 Up 
2N5401 82p 
2N6107 70p 
2N6247 200p 
2N6254 140p 
2N8292 70p 
40360 4Sp 
40381 43p 

40382 45p 
40410 1Sp 
40409 86p 
40411 2139 
40594 8Sp 
40595 Sip 
FETs 
BF244 159 
MPF102 40p 
MPF103 IOp 
MPF104 IOp 
MPF105 40p 
2N3819 27p 
2N3820 56p 
2N3823 S4p 
2N5457 10p 
2N5458 IOp 
2N5459 409 
3N128 81 
3N140 92p 
3N141 a1p 
40803 83p 
40673 Up 
UJTS 
TIS43 3Tp 
2142180 9Sp 
2N2848 4Sp 
2N4871 40p 
PUJT 
2h16027 NP 
DIODES 
SIGNAL 
OA47 9p 
0.481 10p 
0A85 11p 
OA90 7p 
OA91 9p 
OA95 Op 
CA200 ip 
0A202 10p 

1N918 t1p 
1N4148 4p 
RECTIFIER 
BY100 31p 
BY128 iSp 
BY127 12p 
1N4001 SP 
1N4002 6p 
1N4004 7p 
1N4005 71) 
1N4007 8p 
ZENER 
2.7 to 33V 
400mW 11p 
I W 22p 
VARICAP 
88105 33p 
N OISE 
Z5J 1409 
B RIDGE 
RECTIFIERS 
IA 50V 2Sp 
lA 100V 27p 
1A 400V 21p 
1A 800V 32p 
2A 50V 40p 
2A 100V Iip 
2A 400V Sip 
3A 800V 63p 
4A 100V 750 
8A 50V 72p 
BA 100V 71p 
BA 400V 90p 
TRIACS 
Amp Volts 

3 400 130p 
8 400 132p 
8 500 tl/p 

10 400 200p 
10 500 270p 
40430 1Np 
40869 10Sp 
DIAC 
BR1O0 30p 

VOL. REGS. 
FIXED-Plastic 3 Terminals 
1 Amp Positive 

12V 7812 156p 
15V 7815 150p 
18V 
24V 
1 Amp 
5V 

7818 130p 
7824 150p 
Negative 
7905 215 

12V 7012 215p 
15V 7115 215p 
18V 7918 213p 
24V 7924 215p 
LM309K (T03) 5V 1 Amp156p 
LM323K(T03) 5V 3 Amp7S0p 
TBA625B(T05)12V 0:5A 99p 
7805 (T03) 5V lAmp 156p 

VARIABLE VOL. REG. 
723 14 Pin OIL 45p 

MAIL 
ORDER 
ONLY 

OPTO -ELECTRONICS 
PHOTO- 
TRANSISTORS 
OCP70 33p 
OCP71 120p 
2N5777 43p 
LDRo 
ORP12 Np Red 
ORP80 7Sp Green 
ORP81 75p Yellow 
SEVEN SEGMENT DISPLAYS 
3015F Mlnitron 0:3" 
DL704 Com. Cathode 0.3" 
DL707 Com. Anode 0.3" 
DL747 Corn, Anode 0.8" 
OPTO -ISOLATORS 
Phototransistor TIL112 (IL 12) 8 Pin DIL 1Slp 
Photoderlington ILCA5S 6 Pln DIL 270p 
DRIVERS 
75401 Quad Segment Driver 14 Pin Oil lip 
75492 Hex Digit Driver 14 Pin OIL 975 

Govt., Colleges, 
etc. orders 
accepted 

LEDs 
TIL209 Red 
TIL211 Green 
TIL32 Infrared 
MV5025 
0.2" 

1Sp 
32p 
81p 
27p 

18p 
29p 
32p 

17Sr, 
16op 
160p 
2S0p 

SCR THYRISTORS 
IA 50V TOS 
IA 100V TO5 
lA 400V TOS 
3A 400V STUD 
7A 400V T05 + HS 
8A 50V Plastic 
18A 100V Plastic 
16A 400V Plastic 
15A 600V Plastic 
13T100 1509 2N3525 
C1060 70p 2N4444 
MCR101 27p 2N5064 

43p 
4Sp 
S0p 
81P 
O7p 

112p 
173p 
1459 
2389 
104p 
2Np 
43p 

PW VIDEO 
WRITER KIT OF 
6x2102-2 RAM 
1 x R03-2513 ROM 
£20 inc. VAT, 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON. NW9 
Tel. 01-204-4333 

GIRO NO. 331 7058. Access and 
Barclaycard accepted. 

C.W.O. only. Terms of business es 
In our Catalogue. 

Export Order enquiries welcome 
(£5 min.) 

Official Orders accepted from Educa- 
tional and Government Departments. 
ALL PRICES include VAT & P & P 

E. & O.E. SHOP HOURS 9-12.30, 1.30.5.00 5 days. 
CLOSED WEDNESDAY. 

1976 ISSUE 

Oq 

68 PAGES -3 000 ITEMS 
FULLY ILLUSTRATED 
20p CREDIT 
VOUCHERS 

ALL NEW STOCK 
*SATISFACTION 
GUARANTEED 

DISCOUNTS 
NEW PRICE LIST 

For Cat. 4a-S.A.E. 
Boxes - Cases - 

Kits - PC 
Materiels - Tools - 

Reaistors - Teat 
Meters - Capacitors - 

Hardware - Semi- 
conductors - Books - 

Pots - Colic - Audio 
Accessories - Screws - 

Connectors - Audio - 
Modulee - Veroboard - 

Transformers - Knobs - 
Calculators - Audio Leeds - 

Batteries - S dec Storage 
Units - Heetslnks, etc., etc. 

nr?p. 
neh p 

. r raen 

SPECIAL CAPACITOR KITS 
C280 Kit-PC Mounting polyester 250V 5 of each 
value: 0.01, 0 022, 0047, 0.1, 0.22uF, 2 of 0.47, 
1pF, £1.0i net 
C295 Kit-Tubular polyester, 400V, 5 of each value 
0.01, 0022, 0-047, 0.1, 0.22uF, 2 of 0.47µF, £2.67 
net. 

RHYTHM GENERATOR FULL KIT AVAILABLE SAE FOR LIST 

SPECIAL RESISTOR KITS (CARBON FILM 
5%) (Prices include post & packing) 10E12 -W o 
1W KIT: 10 of each Ell value, 22 ohms -1M, stole 
of 570 £5.20 net. 25E12 1W or 1W KIT: 25 of each 
Ei2 value, 22ohms-1M, a total of 1425 E1214 net 

B. H. COMPONENT FACTORS LTD. 
MULTIMETER U4323 

22 Ranges plus AF/IF Oscillator 20,00011/Volt. Vdc-0 5-1000V In 7 ranges 
Vac -2.S -1000V In 6 ranges 
Idc-0.05-500mA in 5 ranges 
Resistance-SO-IMO In 4 
ranges, 
Accuracy -5% of F.S.D. 
OSCILLATOR -1 KHz and 
485KHz (A.M.) at approx. 1 Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE ES 93 net P. & P. 75p U/323 

MULTIMETER U4324 
34 Ranges. High sensitivity. 20,0001)/Volt. 
Vdc-0.8-1200V In 9 ranges. 
Vac -3-900V In 8 ranges. 
Idc-0'08-3A in 6 ranges. 
lac -0.3-3A In 5 ranges. 
Resistance -250-5M0 in S ranges. 
Accuracy-dc and R-24% of F.S.D. 

ac and db -4% of F.S.D. 
Size -187 x 98 x 83mm. 
Supplied complete with storage case, 
test leads, apere diode and battery. 
PRICE E11.72 net P. & P. 75p. 

_ 

U4324 

MULTIMETER U4341 
27 Ranges plus Transistor Tester. 16,70011/Volt. 
Vdc- 0'3-900V In 8 rangea. 
Vac -1.5-750V in 8 rangea. 
Idc-.08-800mA in 5 ranges. 
lac-0.3-300mA in 4 ranges, 
Resistance -2K0 -2M0 In 
4 ranges. Accuracy-dc-21%, 
ac -4% of F.S.D. 
Ife -10--350 in 2 ranges. 
Size -115 x215 x90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE E12.10 net P. A P. 7Sp U4341 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0000/Volt, High accuracy, mVdc-75mV. 
Vdc-1.5-800V In 9 ranges. 
Vac -1.5-000V In 9 ranges. 
Idc-b -120 microamps In 2. 
Idc-0.O-1000mA in 8 ranges. 
lac-0:8-1500mA in 8 ranges. 
Resistance -1K 11-1M B in 4 ranges. 
db scale -10 to + 12db. 
Accuracy-do-11% ec-21%. 
Site -115 x215 x Nmm. 
Complete with carrying case. 
test leads and battery. 
PRICE £1009 net P. & P. 75p. U4313 
(P.W.), LEIGHTON ELECTRONICS CENTRE 
39 North Street, Leighton Buzzard, LU7 7E0. 
Tel.: Leighton Buzzard 2318 (Std. Code 05253) 
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NOW -just whert i ÿóúlneéd it most! -x N x.\ , \\ //////-7 
BI -PRE PAILS 

ONCE -IN -A 
LIFETIME 

I I \ \ \ \ 
MANY ITEMS AT/HALF PRICE AND\ LESS 

PAKS DOWN FROM 60p TO 30p EACH 
TESTED PAKS all at 30p each 

Pak No. Contents 
TP10 2 Light dependent resistors. 400 ohms light, 

1 megohm dark. }" dia. 
TP11 10 Transistors XB102 & XB112 equiv. to 

AC126 AC156, 0081 /2. 0072, etc. 
TPI3 5 OCP71 Light sensitive transistors. 
TPI4 20 0071 germanium PNP audio pre amp 

transistor, black glass type 
TPIS 20 OC81 germanium PNP audio output tran- 

sistor, white glass type* 
TP17 201 watt zoner diodes, mixed 6.8 to 43 volts* 
TP20 10 Mullard 0C45 transistors. I.F. amp PNP 

germanium 
TP21 30 Short lead (t" approx) transistors, NPN 

silicon planar types Ex radio manufacturer, 
all good but production line changes. 

TP22 8 Integrated circuits. 4 gates BMC962 and 2 
flip flops BMC945 

TP27 5 Germanium PNP high frequency transis- 
tors, unmarked similar to 0C170/171. AF115/ 
6/7 3 lead TO -1. 

TP28 5 2N910 UHF/VHF silicon transistors. NPN 
4 lead TO -18 uncoded. 

TP3S 4 3819E transistors, N channel FETn these 
are 2N3819s In plastic cases*. 

TP38 8 Integrated circuits. DTL data supplied. 
Mixed types flip flops. 

TP40 15 Transistors, these are brand new manu- 
facturers surplus Items. 

BUMPER I.C. PACK 50p 
50 I.C.s at one penny each! 
50 assorted Integrated circuits Including many 
brand new marked devices. 

UNTESTED PAKS all at 30p each 
Pak No Contents 
UT2 150 Germanium diodes. miniature glass 

type* 
UT3 100 Silicon diodes miniature glass type, 

similar to 1N4148* 
UT4 100 Silicon diodes. miniature glass type, 

similar to 1N914/6.* 
UTS 40 Zener diodes, 250mW OAZ240 range, 

average 50% good* 
UT8 25 Zener diodes. 1.11 watt top hat type, 

mixed voltages.* 
UT7 30 Silicon rectifiers. 750mA BY 100 type, 

top hat, mixed voltages. 
UTIO 15 Power transistors, PNP germanium and 

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

UTII 30 OA47 gold bonded diodes, polarity 
marked. 

UTI2 10 2N3819 10 -channel FET5 plastic case 
type.* 

UTI3 15 integrated circuits.experimenters pak, dual 
in line 10-5, TTL, DTL, marked and unmar- 
ked, some definitely good but old types. 

UTII 15 AC128 transistors PNP germanium 
audio output. 

FIRST EVER: QUARTZ CRYSTAL 
PAK 
Containing ten quartz crystals. 2 -pin plug -In 
types. Easily dismantled from housing for re- 
grinding to different frequencies. 550x1p 
Add 10p per pack to postage charge. 

SEE 
BELOW 

COMPONENT PAKS all at 30p each 
CPI 150 Capacitors, mixed bag of paper, sliver 

mica electrolytics, etc. Approx No. counted 
by weight. 
200 Resistors, mixed types and wattages, 
Including Hi -stability Approx No. counted 
by weight. 
5 Earphones, single low impedance for 
transistor radios, cassettes, etc. No plugs* 
25 Heat sinks, to fit SO -2 (OC72) and TO -1 
(AC128) etc. 
500 Cable clips for G.P.O. }" die cable. 
Nylon with hardened steel pin (probably 
tungsten) sealed box of 500. 

CP12 10 Reed relay inserts, 1" long i dia. will 
operate from external magnet or coil. For 
magnets see PAK CP13. 

CP13 10 Magnets various sizes for operating 
reedawitches In PAK. CP12. Ideal for 
burglar alarms on doors and windows, etc. 

CPIs 5 P.C. boards each containing.a BF180 UHF 
amplifier transistor. A good basis for 
building a TV aerial pre -amp. 

CP77 25 Electrolytic Capacitors, various values 
and voltages, many useful types, from T.V. 
to transistor radio & HI-FI. 

CP111 1 Light activated SCR, 50 volts 1.6 A type 
LOF. Ready mounted on PCB with gate resis- 
tor & leads fitted. Full data & circuits for 14 
protects. inc. slave photo flash unit, burglar 
alarm, etc. 

CPIs 3 Micro switches 1 pole change over, stan- 
dard model li" x1". 

CP21 200 Square Inches copper laminate P.C. 
board In approx. 8 pieces. 

CP23 4 switches, minlature,push to make, single 
pole. 

CP2 

CP5 

CP7 

CP8 

MISCELLANEOUS-Your chance to save pounds 
PRINTED CIRCUIT PANELS 
(Ex Equipment) 
TYPE L4 EX cash register board. Equipped with 8 x SN7490Ndecode 
counters. 11 x SN15846N quad 2 Input NAND/NOR gate, 1 x SN7413 
dual schmidt trigger el. 50. 
TYPE L5. A stabilised power supply board for I.C.s Equipped with 
4 x SN7413N dual schmidt triggers 1 x TVR2001 tenor I.C., 1 x 2N3738 
power trans. various resistors & capacitors. lip 

UHF TUNER UNITS 
We have sold thousands of these 
units brand new and made by a 
world famous manufacturer. 
Covers -625 line T.V. channels 21 
to 65 Standard T.V. IF frequency 
output ideal for making a HI Fl 
television sound receiver. £1 50 

HIGH VOLTAGE 
(12KV) DIODES 
Replacements for colour 
TV triplera, only 5 for Sep 
ON-OFF ROCKER 
SWITCHES 
2 pole 1 way mains push 
c:t 7 for hole size t" x 
11" each 15p. 

flU.D.C. MOTORS 
Stabilised speed regu- 
lated. Ideal for portable 
record or cassette 
players. Size 11" dia. 
x 11," plus spindle. 
Brand new and boxed 
75p 

SUNDRY POST OFFICE (G.P.O.) 
ITEMS 
EX G.P.O. telephone dials, as used In 700 
and 300 type phones. Complete 35p 
EX G.P.O. telephone handsets with lead, 
black. (Additional P & P. 25p) 40p 
EX G.P.O. buzzers, 12/24 volt operation, 
clean condition 20p 
EX G.P.O. push button key switches, 2 pole 
change over. Brand new. 1Sp 

EX G.P.O. counter units 0000-9999. 10 per 
second (24-48v. operation) 20p 

INSTRUMENT CASES 
Beautifully finished In stove enamelled grey 
crackle, in heavy gauge aluminium with Internal 
racking and heavy gauge panels (suitable as 
heatsinks). Ideal for P.A. systems. bench 
power supplies, oscilloscopes, metered 
instruments, etc. BRAND NEW AND BOXED. 
SIZE "A" 14"x 15"x 6" deep £5.50 + additional 
25p for P/P. 
SIZE "B" 17"x 18"x 12" deep £1 -SO + additional 
£1 for P/P. 

A FASCINATING & UNUSUAL OFFER 
VARIABLE PRE-SET VOICE DECODERS 
Brand new, but sold essentially for component value 
4 stages, 7 position control knobs. On 10" x 12" P.C.B. In plastic tray 
Contains 35 I.C.S. viz. 8 o 7493, 5 x 7420, 7 o 7400, 4 o 7404, 2 0 74.30, 
2 x 7410, 2 x 7442, 2 x 7401, 1 x 7413, 1 x 7474 and 1 x 7490 (total 35) plus 
35 transistors, 4 miniature rotary switches, voltage stabilizer and 
various other components. £4.00 + additional SOp for P/P 

PUSH BUTTON SELECTOR ASSEMBLIES 
for varicap tuning systems as used in VHF/FM radio re- ,c.1.25* 
ceivers of UHF/TV tuners. With indicators oneach stage. 

4 button assemblies. £2.00* 7 button assemblies with A.F.C. switch 

STEREO DECODERS (FM) £1.95* I.C. operated units for use In negative earth systems 
Transistor operated unit for use in positive earth systems. £1 75* 
L.E.D.s can be added to the above J 

12 RELAYS £1 ONLY 
Ex GPO and others; various voltages and coil impedances, non- 
spacified but extremely useful to keep for when wanted. 
Add 35p per pack to postage charge. 

CALLERS WELCOME-ORDER WITHOUT DELAY-OFFERS CANNOT BE REPEATED 
Originators of and first with com- 
ponent paks in U.K. and still leading 

BI-PRE-PAK LTD Dept. PW.S 
220-224 WEST ROAD, WESTCLIFF-ON-SEA 
ESSEX SSO 9DF Telephone Southend (0702) 46344 Bl-PRI- 

TECHNICAL 

BOOKS 
Dozens and dozens of 
titles of NEWNES-BUT- 
TERWORTH, BABANI 
PRESS, BERNARD PUB- 
LISHERS All at 

25% 
OFF PUBLISHERS 

PRICES 
S.A.E. brings full list 

VAT 8% 
ON EVERYTHING 
EXCEPT ITEMS 
MARKED * AT 12t% 
Please add appropriate 
amount to total value of your 
order. 
MINIMUM ORDER 
for items Bent by post £3 
excluding VAT and postage. 
POSTAGE 
Please add 50p for P/P to all 
orders unless stated other- 
wise. Where additional 
postage and packing le 
quoted this is to be added 
to the basic 50p charge. 
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VALVES 
A1065 1-25 
AR8 0.60 
ARP3 0.60 
ATP4 8-M 
B12H 3-00 
DAF96 11.00 
DF96 8M 
D K96 0.75 
DL92 0-50 
D L96 0.70 
DY86/87 

0.45 
DY802 3.45 
E88CC/01 

1-30 
El MCC 

1-06 
E182CC 

3-80 
EA50 0-40 
EABCM 

0.40 
EAF42 0-70 
E891 0.30 
EBC33 1.00 
EBC41 0-75 
EBF80 O -M 
EBF83 0.45 
EBF89 0-40 
EC52 0.40 
ECC8I 845 
ECC82 835 
ECC83 0-35 
ECC84 0.35 
ECC85 0-45 
ECC86 1.25 
ECC88 0-55 
ECC189 

8M 
ECF80 0-45 
ECF82 0-45 
ECF801 0-75 
ECF804 2 . 50 
ECH42 0.85 
ECH81 0-40 
ECH84 0-M 

ECL80 0.M 
ECL82 0.40 
ECL83 0.75 
ECL86 0M 
EF36 0.05 
EF37A 1-10 
EF40 0-70 
EF41 0-75 
EF80 0-35 
EF83 1-25 
EF85 0-40 
EF86 0-40 
EF89 0-35 
EF91 O -M 
EF92 0.50 
EF95 0P45 
EF183 0.40 
EF184 0-40 
EFL200 6.75 
EL34 070 
EL35 070 
EL37 2-20 
EU1 0-N 
EL81 11.611 
EL84 0.35 
FLU 0-06 
ELM 0-M 
ELIO 0-50 
EL91 106 
EL95 0-70 
EL504 0-M 
EL821 1.48 
EM31 0-70 
EM80 0-55 
EM84 0-44 
EM87 1 - 

EY51 0 45 
EY81 0.45 
EY86187 

0.45 
EY88 0.50 
EZ40 0.70 
EZl1 0.75 
EZ80 0-30 
EZ81 0-35 

GT1C 5106 
GY501 0-N 
GZ32 0-05 
GZ34 0.00 
GZ37 1-80 
KT66 3.06 
KT88 4-M 
MH4 1-00 
ML6 87S 
0A2 0-45 
OB2 0.45 
PABC80 

0-40 
PC86 0-85 
PC88 885 
PC97 0-55 
PC900 0-55 
PCC84 0-45 
PCC89 0-48 
PCCI89 

PCF80 -M 
PCF82 0.40 
PCF84 6iS 
PCF86 0.05 
PCF200 

PCF2010 
N 

0-06 
PCF801 

0.55 
PCF8O2 

0.55 
PCF805 

1-10 
PCH200 

0.80 
PCL81 0.611 
PCL82 8M 
PCL83 970 
PCL84 0.50 
PCL86 0M 
PCL805/B5 

11-80 
PFL200 0.70 
PL36 0-M 
PL81 0-55 
PL82 0-M 
PL83 0-50 
PUM 0 50 
PL504 985 

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 8-95 U25 1-00 UL84 0.50 3V4 885 6AM6 0-f0 6C4 0.06 6K8GT 0 55 767 0-06 
PL509 /-35 U26 8-06 UY41 0S0 5B/254M 6AN8 0-70 6C6 8S0 BL6M 1 06 7Y4 806 
PL802 1-85 
PY33 0.60 
PV80 8-60 
PY/81/800 

0-50 
PY82 045 
PV83 8.50 
PY88 8-50 
PV500 1-10 
PY801 0-55 
QQV03-10 

1-70 
QQV06- 

40A 14.00 
QV03-12 

1711 
SCl/400 

3.48 
SCl/600 

SSO 
SP61 048 
1T21 8-00 

U27 1 06 
U191 875 
U801 8-80 
UABC80 

0.45 
UAF42 0.70 
UBC41 11.110 

UBFM 0.50 
UBF89 0.50 
UBL1 1-48 
UBL2I 0-75 
UCC850.50 
UCF80 0.80 
UCH42 0-06 
UCH810-50 
UCL82 0-45 
UCL83 0-70 
UF41 0.70 
UF80 0-40 
UF85 0-S8 
UF89 0-06 
UL41 0-70 

UY85 0.58 
VR105/30 

V R150/30 
0./S 

0-45 
X61M 1-50 
X66 0-75 
Z8000 3.00 
2801U 3-06 
Z900T 1-S0 
1A3 0-55 
IL4 830 
IRS 0- SO 

IS! 0.35 
ISS 0-35 
114 0-35 
IX2B 0.75 
2D21 0-50 
2K25 9-48 
3A4 0-M 
3D6 .40 
3S4 0.50 

58/255M 
06 

5B/258M 
06 

5.50 
5RIGY 1-00 
5U4G 0.55 
5V4G 0-iS 
5Y3GT 8.06 
5Z3 1-20 
5Z4G 0-40 
5Z4GT 8.8.5 
6AB7 0-M 
6AC7 0-06 
6AH6 078 
6AK5 0.45 
6AK8 0-44 
6AL5 0.30 
6AL5W 

006 
6AM5 1-00 

6AQ5 0-55 
6AQ5W 

8-70 
6AS6 0-06 
6AS7G 100 
6AT6 0.60 
6AU6 0.40 
6AV6 0SI 
6AX4GT 

0.75 
6AX5GT 

1.06 
687 0.70 
6BA6 0-M 
68E6 0-40 
6BG6G 1-00 
6BJ6 0.75 
6807A 0-M 
6BR7 1-34 
6BW6 1-10 
6BW7 106 

6C6B 0.50 
ECHO 106 
6CL6 l-75 
6D6 0So 
6EA8 8-7S 
6F7 1.10 
6F8G 0.75 
6F12 0.06 
6F17 1.06 
6F33 3.50 
046 0JS 
6J4WA 

1d5 
6.15 0.65 
6JSGT 0.55 
6J6 0-35 
6J7 0-6S 
6J7G 0-40 
6K0GT 0-06 
6K7 O -SS 
BK7G 835. 

fiL7G 0.40 
8SA7 855 
6SC7 0 75 
6SG7 0 55 
6SJ7 04 
6SJ7GT 

4 35 
6SK7 0 06 
6SL7GT 

O SS 

6SN7GT 
0 SS 

6SQ7 0 M 
6V6GT 0 M 
6X4 0 45 
6X5G 0 40 
6X5GT 0 55 
6Y6G 0.05 
6Z4 0 45 
6-3012 0 06 

9D2 0-M 
9D6 0.50 
11E2 8N 
12A6 9M 
12AT6 0.45 
12AT7 845 
12AU7 0.35 
I2AX7 0-35 
12BA6 0-S11 
128E6 0 -SS 
12BH7 8.55 
12C8 0-M 
12E1 3-75 
1205 1-50 
12K7GT 

0.55 
12K8GT 

0-75 
12Q7GT 

0-S0 
12SA7GT 

0.06 

Please 
12+% 

THE VALVE 
GUARANTEE 

35W4 0-S5 
35Z4GT 

0-70 
5005 0.65 
50CD6G 

1.20 
75 1.06 
75C1 0.75 
76 0-75 
78 0-70 
80 0-75 
85A2 875 
803 0-06 

add 
VAT 

WITH A 

9003 0.78 
9004 0.40 
9006 0.06 

C.R. 
TUBES 

DG7-5 
12 06 

0G7-32 
1606 

DG13-2 
1800 

Please write or phone for current price of any TRANSISTORS of the transistors, diode shown below. 

12SG7 OSS 
12SJ7 0SS 
12Y4 0-40 

805 1806 
807 0.75 
813 8-06 

MW13-35 
35-VCR133 

06 
AAZ72- AF/18 BC172 CRS3/40 0C29 0C206 2N4058 14S7 1-06 868A 1-M 806 

BAV70 AF124 BC172A CRS25/025 0C35 ZRII 2N4061 19AQ5 870 931A 0-M 5FP7 8-06 
AC113 AFi25 BC212A GET115 0C36 ZR2I 2N4172 19G3 8-06 954 0 -SO 88J 006 
AC126 AF126 BCY31 GET116 0C12 ZR22 2N5295 19G6 8-M 955 .SS 88L 948 
AC127 AF127 BCY33 GERM OCM 2N456A 3N128 19H5 1S-48 956 0-50 CV527 800 
AC128 AF139 BCY72 NKT222 0C45 2N525 3N128 20P3 O -M 957 11- SO 
AC176 AF178 BF715 NKT304 0070 2N896 3N154 20P4 1.10 1829 0-78 SPECIAL 
ACY17 AF188 BF167 NKT404 0073 2N708 3N159 25LBGT 2051 100 VALVES 
ACY18 AF239 BF173 OAS 0075 2N918 SX754 0-70 5783 1-70 CV2339 
ACY79 AFZI 2 BF185 0A47 0078 2N1305 2S303 30C15 1.00 5933 3-00 4548 
ACY20 ASV26 BFY51 0A70 0078D 2N1307 T12082 30C17 1-10 8057 0-M M503 -22J42 
ACY39 ASY27 BFY52 0A71 0081 2N1309 40235 30F5 1-M 6060 0-70 M M 
ACY40 ASY28 BSY27 0A73 0082 2N2062 40250 30FL1 1-10 6064 0-M K301 7 48 
AD149 BC107 BSY38 0A79 0C82DM 2N2411 40251 30FL12 1-10 6065 1-00 KRN2A 
AD161 BC108 8SY95A 0A91 0083 2N2989 IN23A 30L15 1-06 6067 0.06 0 N 
AD162 BC709 BY100 0A200 0083B 2N3053 IN25 30L17 1-00 6080 3-S6 725A 26N 
ADZ11 BC113 BYZ16 0A202 0C139 2N3054 IN38A 30P72 1-00 6146 3.35 TY4-500 
ADZ12 
AF114 

BC116 
BC118 

CRS1/20 
CRS1/30 

OAZ200 
0C22 

0C140 
OC170 

2N3055 
2N3391 

IN43 
IN70 

30P19 1-00 
30PL13 1-111 

6116B 5.80 
6360 1.70 2.1/19206 

48 

AF115 BC136 CRS3/10 0C25 0C172 2N3730 IN877 30PL14 116 8020 S-06 140 M 
AF116 BC137 CRS3/20 0C26 0C200 2N3819 IN4148 35L6GT 9001 11-40 2J/52A 
AF117 BC148A CRS3/30 0C28 0C204 2N4038 IN4785 0-M 9002 855 75 N 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Vale s. U.K. 

UK Postage £1-£2 200 £2-E3 30p, £3-íL6 40p. Over £5 free. 

clomp 
VIDECON 
TUBE 
Type P884B 
English Elec. 
£20 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Bullard £106 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc., retail 749 3934; 
trade and export 743 0899. 

COLOMOR (ELECTRONICS) LTD 
170 GOLDHAWK RD., LONDON W12 
Open 9-12.30, 1.30-5.30 p.m. 
Closed Saturdays. 

F.M. FRONT END 
Geared tuning. AFC. 88/108 
MHz. A.M. gangs fitted full 
circuit diagram & conn. 
details supplied. 
£3.50 PP 25p. 

OUTPUT METER 
500µa 11 x 11 clear plastic 
Panel type £1.30. 

AM/FM TUNING METER 
125-0-1251za Edgewise 1f x f 
£1.10. 

SIGNAL STRENGTH METER 
250µa illuminated edgewise 14 a 1 £1 10. 

MINIATURE METERS 
500 micro -amp (level -stereo beacon, etc.) scaled half 
black/half red. 
Size 1 x 1 in 6Sp. p.p. 15p. 

3 GANG TUNING CAPACITOR 
8 5pf to 320pí. 8Op p.p. 20p. 

S-DECS AND T-DECS 
S -DEC £1.90 T -DEC £3.60 }P.P.25P. 
U -DEC A £4.20 U -DEC B £6.90 

SMITHS GEARED MOTORS 
240v AC 3 revs per min./4 revs. per min £1.50. 

2 revs per hr./6 revs per hr. p.p. 25p. 

OVERLOAD CUT-OUTS 
Panel mounting 800 M/A 1-8 amp. 10 amp. 5Sp ea. 

MAINS RELAY 240v 
3 c/o 10 amp contacts. £1 with base. 

MINIATURE RELAYS 
(13 x 11 z f) 24v. 4 c/o 40p. 

CIRCUIT BOARD (P.C.B. 1/16 loa copper). 

FORMICA P & P 35p. on all packs. 
8.4 x 7.7 in 3pcs. 800. 10-1 x 7.9 in 3 pcs. £1. 13.1 a 

9.4 in 3 pcs. £1ß0. 17 x 9 In 2 pcs. £1ß0. 

B ARGAIN PACK 
10 pcs. 10-1 x 7.9 plus free 1Ib etching Xtals. £3.20. 

FIBRE GLASS P.C.B. (Single -sided) 
6x 6 in 55p ea. 12v 6 in 05p ea. 12 x 12 in £1.4 ea. 
p.p. 15p each piece. 

FIBRE GLASS P.C.B. (Double sided) 
6 x6 in 45p ea. 12x 6 in 70p ea. 12x12 in £1.25 ea. 
p.p. 15p each piece. 

PRINTED CIRCUIT KIT 
The no frills all value kit. Containing 4 pcs 8 x 7 
Formica laminate. 1 pce 6 a 6 Fibre glass laminate, 
1lb Etching Crystals. 50 c.c. Resist ink, with in- 
structions. £2.40 P.P. 65p. 

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

ETCH RESIST PEN S5p. p.p. 5p. 

FIBRE GLASS BARGAIN PACK 
200 sq. in. single & double sided pieces, £1 ß5. 
p.p. 25p. 

FERRIC CHLORIDE ETCHING XTALS 
11b makes 1 litre pack, 70p. p.p. 35p. 
51b makes 5 litre pack, £2 65 p.p. 65p. 

EDGE CONNECTOR 
54 way -1 vero size etc. Can easily be cut to any 
length 55p. P.P. 10p. Side Guides for above con- 
nectors 16p each. 

MINI UNISELECTORS 
12 volt 11 way, 4 bank (3 non -bridging, 1 homing) 
£2 50 P.p. 35p. 
24 volt 11 way, 6 bank (5 non -bridging, 1 bridging) 
£2.48. p.P. 35p. 

KINNIE COMPONENTS 10, NELMES WAY, HORNCHURCH, ESSEX RMII 
20Z. HORNCHURCH 45167 (callers by appt.) 

UNIQUE STEREO 
ELECTRONIC CLOCK 
RADIO 

iiall'.r(elNllilnk :alari nl,u.ua4 

asaerre`sr. 

£39.98 inc. VAT 
P & P £1 

THE REALTONE E4 AM/FM-FM STEREO CLOCK 
RADIO has a unique design. It features an 
accurate digitron (green) clock incorporating a 
dimmer control which can be used as a night 
light or adjusted to a pleasant soft glow. It has a 
stop watch facility and can be set to display 
HRS/MINS or MINS/SECS and can be pro- 
grammed to wake you up to the alarm and/or 
stereo music. The radio has an FM multiplex 
stereo system with AFC (automatic frequency 
control) which allows drift free reception and 
incorporates two balanced high-fidelity speakers. 
The wake-up/sleep control has its own memory 
and can be set up for up to 59 mins. duration. 
ALSO THESE SCIENTIFIC CALCULA- 
TORS AVAILABLE T.I.SR 56 @ £57.9S, SR52 
@ £199, PC100 printer for SR52/SR56 @ £176. 
SR51A @ £4795, T.I. 30 REALTONE SC6010 
@ £54 (13 memories) SC60 @ £38 (3 memories), 
CBM4190 @ £36.95, 4148R @ £27.95 ROCKWELL 
MRD @ £10690, 64RD @ £23.80, H.P.21 @ £54, 25 
an £93-06, 25C @ £149, 27 © £126, 67 (a1 £330, 91 
(a £314, 97 (ai £510. CASIO ALIO (Fraction) @ 
£1605. AL8 £13.95, FX19 g £16.115, FX20 
programmable @ £4995 P & P 55p (11 mem, 127 
steps). All prices include V.A.T. S.A.E. for 
further details. 
^7.1.30 (9; £15.95, opt. Recharger e, £7 95. 

C.W.O. TO: 
KRAMER & CO. 

9 October Place, Holders Hill Rd., 
London NW4 1EJ 01-203 2473 

Telex 888941 ATTN KRAMER 
Registered Number: 1797716 
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GREENWELD 
443 IVlillbrook Road Southampton 

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

Addiscombe Road, Croydon (Tel. 01-688 2950). 

MULTIMETER MODEL LT22 
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 1ki 
Total 610 resistors £8.00. Electro- 
lytics, wire ended 25V working 10 each 
of: 1, 2.2, 4.7, 10, 22, 47 end 100mfd. 
70 capacitors for £3.20. 400mW 
zanars 5% 10 each 3V to 30V, 280 
In all. Only £14.04. 
1 watt Metal Film resistors, 5% 
10 off each value 27R to 10M, E12 
series. Total 880 resistors £10.00. 
Polystyrene capacitors, 160V 2}% 
10 off each value from 10pF to 10,000pF. 
Total 370 capacitors £12 50. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £1.75; 71bs £3.45; 561b £16. 
Pack with about 500 components Inc. 
at least 50 translators £1.00; Pack 
with 12 High quality panels, Inc. IC's, 
power transistors, multlturn trimpots 
hundreds of small signal transistors, 
resistors, genera, capacitors, etc. 
Only £2.75. 
7400 IC pack -20 74 series IC's on 
panels £1.20. 

FERRIC CHLORIDE 
Anhydrous technical quality In 11b 
double sealed packs. lib £1.00; 3lbs 
£210; 101bs £5 N; 1001ba £39.00. 

VEROBOARO 
100sq ins asstd. sizes and pitches, 
about 8 pieces (All 0.1" ii requested) 
£1.30. 
PC ETCHING KIT Mk II 
Contains lib Ferric Chloride, 100 
so ins copper clad board, DALO 
Quick Drl Etch resist pen, abraslve 
cleaner, 2 miniature drill bits, etching 
dish and Instructions. £3.65 

7114 BARGAIN PARCELS 
Hundreds of new components-pots, 
resistors, capacitors, switches, PC 
Boards with transistors, diodes and 
were, loads of odds and ends. 
NOW REDUCED TO £2.04 

TRANSISTOR PACKS 
200 asstd. mainly out of spec. tran- 
sistors, mostly unmarked-NPN PNP 
plastic, TOS TO18 RF AF Small 
signal and TO3 power devices. 
About 75% useable devices. Only 
£1.110. 100 unmarked BC108, untested 
£2.10. 10 out of spec. 2N3055 E1. 

SV 12A REGULATED POWER 
SUPPLY 

Brand new boxed fully stabilized 
PSU, complete with instruction 
manual. Load regulation 0.15%. 
Thermal & Electronic overload 
protection. Only £24 00. 
BULK BUYERS CORNER 
Disc ceramic caps: 33pF, 100pF 
£6/1000; 02uF 30V £1.50/100; tuF 
50V £250/100; 5uF 3V £3/100. 
Polystyrene 150V 5%: 47, 120, 180, 
390, 470pF £2/100. 
Electrotytics: 10,000uF 6.3V £6.50/100; 
1000uF 10V £7/100; 2200uF 10V £9/100; 
5uF 15V £21100; 2.5uF 16V £1 50/100; 
1uF 25V £2.501100; 2.2uF 25V £2.50/ 
100; 1uF 35V Tant bead £6 50/100. 
Zeners: 400mW 4V7, 5V1, 6V8, 7V5, 
8V2, 9V1, 10V, 11V, 12V, 15V, 30V. 
All £5.50/100. 12V 1.8W (ZC2012) 
£12/100; 33V 11W (SZ33C) £12/100; 
4V7 21W (VR475) £11/100; 22V 3W 
(BZX70) £10/100. 
Diodes: 1N4001 £2.70/100; 1N4004 
£360/100; 1N4007 £5/100; BYX94 
(1200V 1A) £71100. 
Transistors and IC's: BC107, 8, 9 
£750/100; BC119 £13; BC139 £15; 
BC148 £7; BC149 £8; 6C157 £8; 
BC158 £8; BC159 £1: BC172 £0; 
8C184 £7; BC208 £7; BC212 £7, 
BC213 £7; BC214 £s; BC252 Et: 
BC328 £10; BC347 £0; BCX33 £9; 
BCY70 £9; BF173 £14; BF181 £19; 
BF182 £19, BF194, 5, 8 £7; BF2448 £17; 
BFY51 £10; BFY52 £10; BSX20 £11; 
BSY95A £7; ZTX341 E9; 2N3055 
(RCA) E36; 2SC538 £5. 

All price per 100 

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 0-5044A-25mA- 
250mA Resistance 0 -50k -500k -5M 
(Mid Scale 300 -3k -30k) db's 4 ranges 
-20db to +42dB. Size 130 x 90 x 

42mm. £10.95. 
VEROBOXES if CASES 

Case type 1410, 205x 140 x 40mm £2 be 
1411, 2050140 x 75mm £3.25 
1412, 205 z 140 x 110mm 

£4.20 
Plastic Boxes-Professional quality, 
two tone grey polystyrene boxes with 
threaded Inserts for mounting PC 
boards. 
Type 2518, 120 x 65 x 40mm £1.85; 
2520, 150 x 80 x 50mm £220; 2522, 
188 x 110 x 60mm £285; Sloping front 
type: 220 z 174 x 100/52mm £520. 

COMPONENT PACKS 
400 asstd. carbon resistors £1 35 

200 asstd P.C. resistors Np 
100 W Irewounds 2-15W £1.N 
200 Miniature resistors, }, } and (W. 
mostly carbon film £1.20 
200 poly, mica, ceramic caps £1 10 
100 Polyester, 01-2ßµF £1.60 
200 miniature electrolytics, but many 
unmarked so only £1.04 

TRANSFORMERS 
Ail have mains primaries: 6-0-6V 
100mA Np; 9-0-9V 100mA 17p; 
12-0-12V 50mA PC nmtg 85p; 12-0-12V 
100mA £1 00; 24-0-24V SOOmA E2 05; 
Multitapped transformer to give 3, 4, 
5, 6, 8, 9, 10, 12, 15, 18, 20, 24 or 30V, 
or 12-0-12, or 15-0-15V 1A version 
£3.15; 2A version E445; 30-0-30V IA 
£3.80; 6-0-8V 1)A £2.30; 12-0-12V 
1A £2 05; 25V 1IA £2 N; 20V SOmA 
75p; Type LGC: 17V @ 2.4A, 15.7V 

Type JBS: 110V Primary11V 300 mA 
Sec. Use 2 (Series oil) to get 31V 
600 mA, or 82V Q 300mA. Price for 
2 £1.05. Type SMS: 12V 130mA, 
5-0-5V 120mA, 11-0-'1V 10mA £1.20. 
Few only, 18V 20A EL». 

RELAYS 
Miniature Plug -In types: 1250 ohm 
4c/o 400; 700 ohm 4clo Np. PO 3000 
type 650 ohm with 6 heavy duty c/o 
contacts (Ex -equip) Hp; 10 for £4 N. 
6 1" easily removable reeds In 3580 
ohm colt Np; Plug in relay, B7G Bass 
17mm dia 0 42mm long 10k coil 1c/o 
contact 40p. Omroin MK3P plug In 
relay. 230V AC coil, 3 sets 10Ac/o 
contacts. Et 20. Same with 12V colt 
£1 20. Bases 300. 

REED INSERTS 
Min. type, body length 1", 10 for Sep; 
100 £3 50; 1000 £25 N. 

ODDS AND ENDS 
Edge Connectors, gold plated 0.1" 
40 way single sided 009;78 way double 
sided £1.50. Heat shrink sleeving, 1m 
length 0125" dia 100. Spiral binding 
3m x3.2mm 200. 100mid 10V Tantalum 
Caps, 10 for 500. 33k or 1 -8k 1% resis- 
tors, 20 for 250. Polythene connector 
blocks, 12 way 2A or 5A 20p; 101 
18p; 251 lip. Insulation tape-Red, 
Black, Blue, Yellow, Green, White 
or Brown. 5yds x 0-75" 10p per reel, 
101 9p; 251 Sp. 11" Quick blow 
fuses 1, 15, 2, 3, 5, 10 or 15A 300 per 
doz of one value, 10 doz mixed £2.50. 
2000mfd 10V capacitors vert mntg, 
long leads 14 for £1.00. 20 ohm GPO 
balanced armature telephone Insert 
30p. 250V 2}A bridge mot 50p1 
Ex -computer tape: 10}" NAB ranis of 
high grade 5" magnetic tape. £2. 
10 reels £13. 100 reels £75. Much 
cheaper to callers. 
BC348B trans,istors-40V, 100mA, 
300mW, life 200 e 2mA. 12 for 9Sp; 
100 for £0.50. 

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. Ofnclel 
Orders accepted from Schools, etc. (Minimum Invoice charge £5). Export/ 

Wholesale enquiries welcome. Surplus components always wanted. 

Join the Digital 
Revolution 

Understand the latest 
developments in calculators, 
computers, watches, telephones, 
television, automotive instrumentation ... 
Each of the 6 volumes of this self -instruction course measures 
111" x 8} and contains 60 pages packed with information, 
diagrams and questions designed to lead you step-by-step 
through number systems and Boolean algebra, to memories, 
counters and simple arithmetic circuits, and on to a complete 
understanding of the design and operation of calculators and 
computers. 
Design and Digital Systems. 

£6.20 
plus 80p packaging and 
surface post anywhere in 
the world. 

Payments may be made 
In foreign currencies. 

Quantity discounts 
available on request. 

VAT zero rated. 

Also available-a more elementary course assuming no prior knowledge 
except simple arithmetic. 

Digital Computer Logic and Electronics 

In 4 volumes: 
1. Basic Computer Logic 

2. Logical Circuit Elements 

3. Designing Circuits to Carry 
Out Logical Functions 

4. Flipflops and Registers 

£4.20 
plus 80p P. 6 P. 

Offer Order both courses for the 
bargain price £9.70, plus Sup 
P. & P. 

Designer 
Manager 
Enthusiast 
Scientist 
Engineer 
Student 

These courses were written so that you 
could teach yourself the theory and applica- 
tion of digital logic, Learning by self Instruc- 
tion has the advantages of being quicker and 
more thorough than classroom learning. 
You work at your own speed and must respond 
by answering questions on each new piece 
of information before proceeding to the next. 

Guarantee-no risk to you 
If you are not entirely satisfied with Design of 
Digital Systems or Digital Computer Logic and 
Electronics, you may return them to us and your 
money will be refunded in full, no questions asked. 

To: Cambridge Learning Enterprises (Dept. CM) 
FREEPOST, St. Ives, Huntingdon, Cambs. PE17 40R 

'Please send me......sells) of Deslen of Digital Systems at £7.00 each, 
p 6 p included. 

'or set(s) of Digital Computer Logic and Electronics at £500 each, 
p 6 p Included 

'or combined sets) at £1050 each, p 6 p included. 

Name 

Address 

'delete as applicable 
No need to use a stamp-just print FREEPOST on the envelope. PW11 
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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 
BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V, 25V,p 50V- 

47-5 
1 0, 

1 p - 76p); 100-p.(50V- 
8p 

22, 

) 220-89 (50V -10p), 500-11p. (50V- 
Bp) 1000/25V-18p. Subminiature 

bead -type tantalums O.1/35V, 0.22/ 

O2/1f25V-h p. 10/25V, 22/16V, 47/6V, 100/ 
3V -12p. Mylar Film 100V 0.001, -.i 0-002, 0.005p 0.01, 002-3121). 
0.04e 005---4p. Mullard C280 series 
miniature polyester vertical mounting 
E6 series 0 -áI -0l -4p, 0-15, 0.22- 
5p. 0.33, 0.47-8 . 1.0-15p. 1.5-20p. 
2.2-24pp. Mullard miniature ceramics 
63V, 2%, E12 series 1.8 f.-47 f.- 3p. 56 pf. -330 pf.12 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 E12 series 5% (10% 
over 1M61) 1N4148 -3p. 
1N4002 -5p. 1N4006 -7p. 1N4007 -Bp. 
Postage 10p. Prices VAT inclusive. The 
C. R. Supply Co., 127, Chesterfield Rd., 
Sheffield S8. 

6BA Spacer Pack, 50 assorted length 
clearance and threaded through t ypes 
(brass and alloy) 55p per pack. 
4BA Spacer Pack. 50 assorted length 
clearance and threaded through types 
heavy duty (brass and alloy) 60p per pack. 
C 4 & 6 BA Screwpack. 50 assorted length 
screws various heads some plated. 30p per 
pack. 
Radio Tuning Pulley Pack. 25 assorted 
diameter pulleys in brass and alloy, can 
be fitted to any thickness panels by suitable 
6BA screw and nut. 90p per pack. 
Extension Shaft and Coupler. Standard 
size 6.35m/m, I. dia. shaft 76m/m long with 
rigid coupler complete with grub screws. 
Heavy brass construction. 35p per pack. 
Trimmer Convertors. Enables a standard 
6.35 m/m control knob to be fitted to 
'TP' type trimmers (brass) lOp each. 
Front Panel Steadies. To fit above ext 
shafts and convertors or any standard 
6.35m/m shaft. Complete with lock 
washer and nut. (brass). I9p each. 
All the above components ere new and 
carry our unconditional guarantee. 
Please add 20p postage per order. 
Mail order only. Trade inquiries invited. 
Electro-Mech Products, 7 Chantry 
A , Bideford, Devon. Precision 
Engineers to the Electronics Industry. 

MULLARD COMPONENTS. Send s.a.e. 
for free list to P.M.S., Dept. PWI, 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). 

CONDff O SOFACCEPTANCE 

OF CLASSIRED ADVERTISEMENTS 

t. 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. 

SOUTH AFRICAN HOBBYISTS 
FOR ALL YOUR COMPONENT REQUIREMENTS WRITE TO 

SEFRA TV & ELECTRONICS 
P.O. BOX 415 SILVERTON 0127 

FOR QUOTE BY RETURN POST 

300W TOUCH SWITCH KITS 
18300H Contains Teia., IC, Diodes, Rectetor, 
P.C.B. Frontplate, etc. Replaces conventional light 
switch with NO REWIRING. TOUCH one insulated 
plate for ON, another for OFF. Complete with 
het -ructions -ONLY 62.97. 
ALSO TSA30011 AUTOMATIC as above but with only 
ONE TOUCHPLATE. TOUCH for ON and light 
eteye on for a preset time. Ideal for ataire and hall. 
Complete with instruction -ONLY 12-97. 
300W LIGHT DIMMER HIT replaces conventional 
light switch -61.90. 
THIS MONTH'S SPECIAL OFFER 
10 TRIACB TAG250 400V/10A for only 5800. 

TRIACS 400V T0110 BC148 By 
CMOS Caae 6.5A Isolated tab 74p BC158 lip' 
Motorola l0A (TAG250) 701, >N3055 38p 
4000 20D (3+67D) 

Isolating oN8027 
" 4001 209 

4007 

Kit 5p Div[20 
NE555 8 pin DIL 44p 

(put) 309 
1N4004 Op 

4011 20p 741 8 pin DIL 24P 1N4148 4p 
4013 57p RESISTORS tW 5% El 220- 
4015 1069 toM (ì 2p' 
4018 679 LDR l" dia. 400 fì to IM O light 
4017 1069 to dark 49p 
4040 1069 NEON wire -ended 7p 

4049 679 Choke 15Amp 15p 

4501 ggp Rocker switch white SPOT 
10A/250V lap 

4510 185v MINI MAINS TRANSFORMERS 
4518 1369 100mA 6-0-6V 86p 
4568 155p ., 1.2-0-12V 66p 

ADD 8% VAT (125%) PLUS 20p P&P. Mail Order 
Only to: 

T.K. ELECTRONICS 
108 Studley Grange Road. London, W7 2LE. 

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. 

Off' CO 

+Det'^ 
VINTAGE RADIO 

tee 

VINTAGE 
1920 to 1950 

Receivers, valves, components, service data, 
historical research, books, magazines, repairs 
and restorations. A complete service for the 
collector and enthusiast of vintage radio. 
S.a.e. with enquiries and for monthly newsheet. 
Full 1076 catalogue, 50p post paid. 
TUDOR REES (Vintage Services), N, Bread 
Street, Staple Hill, Bristol, BS'S SNL. Tel. 
Bristol 555472. 

LARGE SELECTION of surplus elec- 
tronic components, speakers, cabinet hardware, etc. Offers invited. Lists 
available from: C.S.R. Ltd., Dawkins 
Road, Hamworthy, Poole, Dorset. Tel: 
02013 78989. 

Precision Polycarbonate Capacitors 
All High Stability -extremely 

440V AC RANGE 
Value Dimes- Price 

Low Leakage 
63V DC RANGE 
Value(µF )±1% ±2% t5% 

10.1 Moss (ram) each 0.01-0.2 6128 75p 50P L D 0.22-0.47 6182 77p 51p 0.1µF 27 12.7 68p 068µF 6144 84p 609 016µF 27 12-7 809 10µF 6160 9lp 80p 02244F 33 16 86p 15µF 6174 111e 671. 
0251.4F 33 16 92P 224oF 6198 6182 79P 0331IF 93 16 99p 39µF 6640 61.60 99p 047µF 33 19 6110 47µF 0682 *1.88 61 23 06µF 
0680, 

33 
50.8 

19 
19 

6116 
6186 6.8µF 6948 6632 II 47 

10µF 60.8 19 6187 1044F 0498 53.32 6201 
164F 50.8 25.4 6164 I5µ9' 6714 6476 0688 
2084F 50.8 25.4 6196 2.244F 0960 6844 0890 
TANTALUM HEAD CAPACITORS --Value available: 
0.1, 3-22, 0-33, 0.47, 0.68, 1.0, 2-2, 3.3, 44, 0 -Sp? at 
15V/25V or 35V; 10-0pF at 15V/20V or 25V; 220µF at. 
8V/10V or 16V; 3300µF at 6V or 10V: 47-014F at 3V or 
817; 100.0µF at 3V. All at 12p each, 10 for 6110', 60 
for S6', 100 for 69'. 
TRANSISTORS & I.C.'. 
BC107/8/9 9p BC212/212L 129 2N3005 50p 
BC114 12p BC213/219L 119 0C44/45 SOp 
BC147/8/9 10p BC214/214L lip OC71/2 Sop 
BC153 lep BF194/6 169 NE555 Timer Blp 
BC154/7/8/9 12p BFY60/1/2 20p 741C8 pits Dil gip 
BC182/182L Ilp AF178 40p ZN414 1116 
BC183/183L 119 AF299 38P SN76013ND 
BC184/184L 12p 2N3702/4 Ilp 5160 
POPULAR DIODES -1N914 Op. 8 for 46p, 18 for 909, 
IN916 8p. 6 for 45D, 14 for 90p: 1844 5D, 11 for 609; 
28 for 6100, 1E4148 6p, 8 for 27y, 12 for 48p; 1N4001 
55P; 002 6p; 003 019; 004 7p: 005 71p; 006 8P; 007 68e 
LOW PRICE REFER DIODES-400mW, Tel. ±0% at 
5mA. 3V; 3V3; 3V6; 4V7; 5171; ove; 8V2; °VII; 7V0; 
8V2; 9V1; 10V; 11V; 12V; 13V; 13-0V; 10V; 10V; 18V; 
20V; 22V; 24V; 27V; 30V; 33V. Al! at 7p each, 6 for 881, 
10 for 86p, 60 for 5312. SPECIAL OFFER: 100 Zeners 
(may be mixed) for 5800. 
RESISTORS -High stability, low noise carbon film 0% 
5W at 40°C, 5W at 70°C. El2 series only -from 2.20 to 
2-2MO. ALL at 1p each. 8p for 10 of any one value, 
709 tor 100 of any one value. SPECIAL PACK; 10 of 
each value 2.212 to 2-231n (730 real/dot") 26. 
SILICON PLASTIC RECTIFIERS -16 amp, wire -ended 
DO27: 100 P.I.V. 7p (4 for 2691; 400 P.I.V. Bp (4 for 3091. 
BRIDGE RECTIFIERS -25 amp: 200V 409; 320V 46p; 
800V 65p. 
SUBIUNIATURE VERTICAL PRESETS -0-1W only: 
All at 5p each; 60; 100; 220; 470; 880 ohm; 1k; 2k2; 
4k7; Bko; 10k; 15k; 22k; 47k; 100k; 320k: 880k; 1M; 
2M6; 5M. 
PLEASE ADD 20p POST AND PACKING ON ALL 
ORDERS. EXPORT -ADD COST OF SEA/AIRMAIL. 
Add 8% VAT to all item. except those marked with 

which are 125%. 
Send S.A.E. for additional stock lista. 

Wholesale price lista available to bona Ode rampantes. 
MARCO TRADING (Dept. P4), 

The Old School, Edetaatoa, Wem, Shropshire. 
Tel: Whixal) 464/466 (STD 094 8761 

(Propre. Mlnicoet Trading Ltd.) 
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VALVES Books and Publications 
Radio-TV Industrial Transmitting 

2200 Types. 1930 to 1975, many obsolete. List 
20p. S.A.E. for quotation. Postal export service. 
We wish to purchase all types of new and boxed 
valves. Wholesaler's, Dealer's, etc., stocks 
purchased. 
COX RADIO (SUSSEX) LTD., The Parade, 
East Wittering, S . West Wit -tiring 2923 

500 COMPONENTS. Resistors, capaci- 
tors, diodes, transistors, pots coils, 

etc Identified, formed leads, fall-out 
and surplus. Good value at £1.75. Ali 
inclusive (UK postal rates only). CWO 
please to L. Penseney (PW) Bankhead 
Farm, South Queensferry, West 
Lothian. 

DIODES IN9I4E 2p ea. £1 30/100, £10/ 
1,000 5% Zeners 2.7-36v 5p ea £4/100, 
800V I amp Low VF 5p ea £41100 20p 
p & p. Bale Electronics, Nanock' 
Dalton, Dumfrieshire. 

SPECIAL OFFER - ZN1040E inc. data £6.00 
2 - ZN1040E Inc. data £11 00 
1 - 1040E(R) unmarked reject of above 

Counts / Displays I Resets OK £2.75 
7489 Fully functional 64 -bit 
Read / Write Memory - Speed Failures 
1 at 75p, 2 at £1 -30, 3 at LI.65, 4 + at 50p each 
All prices inclusive (mail order only). 

GJD ELECTRONICS 
105 Harper Fold Road, Radcliffe, Manchester 

MSS ORQ 

RESISTORS GALORE: 12 W 5'i% Carbon, 
E24 Range 910R -820K, 4p for 5 of one 
value, !,W l'I Metal Oxide, E24 range 
3K3 -15K, 5p each. CWO only, P&P 
15p/ 100 Resistors. D. Korman, 41 Sel - 
wood Road, Sutton, Surrey. 

Aerials 

G2DYM SWL AERIALS 
All aerials custom built by G2DYM, Ex- 
B.B.C. Transmitter and Aerial Engineer. 

DIPOLES 
10, 11, 13, IS. 16, 19, 20, 25, 31, 40, 49. 
or 80m E10 each. Shipping or 160m E15 ea. 

WIDEBAND 
10-160m LIS all ciw 25m Bal -twin feeder 
or with Anti -Colour TV ORM. Braided 
Screened Bal -twin 25m feeder LS ea. extra. 
P. & P. LI per aerial. VAT 124% (except 
export). Design and Technical Consultant 
Service for your "difficult" situation or 
problem, details SAE plus 3 64p stamps. 

OLD SAWMILLS, WHITEBALL 
WELLINGTON, SOM. TA2I OLU 

SATISFACTION GUARANTEED OR MONEY 
BACK-NO ARGUMENT 

For Sale 

DISCOLIGHTS. 3 -channel soundlights 
£1750! Strobes £22! Full catalogue 
from: Arvak Electronics, 12a (P) 
Bruce Grove, London N17 (01-808 8923). 

P -W 1549.76, P -E 1964-76 15p each plus 
p.p S.A.E to Rutherford, 41 Anzio 
Close, Aldershot, Hants. 

Please mention 

PRACTICAL 
WIRELESS 
when replying to 
Advertisements 

START 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 -SO plus 26p P&P. 

Magnum Publications Dept PW5 
Brinksway Trading Estate, Brinksway, 
Stockport SK3 OBZ. 

Overseas Distributors wanted. 

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 P & P 

CALVERTON PUBLICATIONS LTD. 
8 Redgates Court, Calverton, Motu. 

Situations Vacant 

MRC NEUROLOGICAL 
PROSTHESES UNIT 

TECHNICIAN 
to help develop and maintain Neuro- 
logical Prostheses (i.e. electronic 
therapeutic systems, parts of which 
are surgically implanted). The work is 
carried out both in the laboratory and 
in patients' homes. The successful 
applicant will have initiative, an 
enthusiasm for electronics and an 
ability to get on with people. Any 
specialised training necessary will be 
given. 

Candidate should possess an HNC or 
University degree or City and Guilds 
Full Technological Certificate in a 
relevant subject. Salary on a scale 
rising to £3738 p.a. 

Apply in writing to The Director, 
MRC Neurological Prostheses Unit, 
Institute of Psychiatry, De Cres- 
pigny Park, London SES, marking 
the envelope M.T. 

Educational 
COURSES-RADIO AMATEURS 
EXAMINATION City & Guilds. Pass 
thi important examination and 
obtain your G8 licence, with an RRC 
Home Study Course. For details of 
this, and other courses (GCE, Pro- 
fessional Examinations etc) write or 
phone-THE RAPID RESULTS 
COLLEGE, Dept JX1 Tuition House, 
London SW19 4DS. Tel. 01-947 7272 
(Careers Advisory Service) 'or for a 
prospectus only ring 01-946 1102 (24hr 
recording service). 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY7 83Z. 

THEORY AND PRACTICE OF 
MODEL RADIO CONTROL 

2nd edition with latest circuitry 
Development of proportional digital systems 
explained. Gives practical examples of a modern 
digital system transmitter receiver / decoder and 
servo's. 

£2.25 plus 35p p. & p. C.W.O. 
S.A.E. for lists. 

D. J. a D. MODELGEAR 
58 LOWTHER GROVE, GARFORTH, LEEDS 

LS25 1EN 

FREE T.V. CIRCUIT DIAGRAMS 
All main British T.V. sets (plus many foreign) 
comprehensively covered in our easy -to -follow 
T.V. Repair Manuals -4 mono and 3 colour. 
Just send model no., If colour (mfrs. chassis 
type helps) with £4.50 and receive the manual 
covering your set-plus your sets circuit diagram 
on request tree. Set of 7 only £27 post free. 
British T.V. Circuit Diagram Manuals-the main 
mono (over 37 series) for £9 90 and virtually 
every colour for £17.50. 
Full details of these and other publications from: 

T.V. TECHNIC 
70 CHURCH ST., LARKHALL, LANARKS 
Tel. (009) 803334. ML9 1HE 

Wanted 
WANTED-NEW VALVES, TRAN- 
SISTORS. TOP PRICES, popular types. 
Kensington Supplies (C), 367 Kensing- 
ton Street, Bradford 8, Yorkshire. 

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 

SERVICE SHEETS, Radio, TV etc., 
50p and s.a.e. Catalogue 20p and s.a.e. 
HAMILTON RADIO, 47 Bohemia Road, 
St. Leonards, Sussex. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 7Sp EACH (Except colour) & CAR RADIOS 
Please state If Circuit will do il 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 a "by return of post" service. Any 
claims for non-dellvery should be made within 
7 -days o1 pasting 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 Ilst on 

request with order. 
Mall order or phone 01-458 4882 

Large Stocks of Colour Manuals 
NO OVERSEAS MAIL PLEASE 

SERVICE SHEETS, radio. TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 7HP. 
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Service Sheets 

SERVICE SHEETS-COLOUR TV SERVICE MANUALS 
LARGE SELECTION COVERING MOST MAKES-S,A.E. WITH ENQUIRIES PLEASE TO: 

BELL'S TELEVISION SERVICES 
190 KINGS ROAD, HARROGATE, N. YORKSHIRE TEL. (CODE 0423) 55885 

We also have a large stock of Books & Magazines on Radio, TV, etc. Free lists on request 

Miscellaneous 

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 Discos & parties. 'Brain -freeze' 
'em with vari -speed stop -motion 
flashes. Includes super case too. 
Send £3.50 plus 20p post and 
packing. 
(All prices include V.A.T.) 

Send remittance to: 
BOFFIN PROJECTS, 
4 CUNLIFFE ROAD, 

STONELEIGH, EWELL, SURREY 
(Mail order U.K. only) 

Or for more details, send 20p for lists 

ENAMELLED COPPER WIRE 
S.W.G. 1 lb reel 4 lb reel 
10 to 19 £2.95 £1.60 
20 to 29 £3.15 £1.80 
30 to 34 £3.45 £1.90 
35 to 40 £3.65 £2.10 

All the above prices are inclusive of postage 
and packing in U.K. 

COPPER SUPPLIES 
102 Parrswood Road, Withington, 
Manchester 20 Tel: 061.445 8753 

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, 8in x 5in x 3in, £1.70. loin x 
bin x 3in £2.42. l0in x 8in x 3in £3.02. 
12in x loin x 3in £3.96. 8in x 4M x 4i17 
£1.98. loin x bin 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. 12ín x 8in x 7in 
£4.40. 12ín 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. 

DO-IT-YOURSELF 
HI-FI' STEREO 
SPEAKER KITS 

The best value around ! 
),. Send for details 

Ca HELME AUDIO 
PRODUCTS LTD. 
Dept. P W. 

4 SUMMERBRIDGE 
HARROGATE YORKS 

Tel. Dailey 279(Std Corte 0423 72) 

THE SCIENTIFIC WIRE CO 

Copper - Nickel Chrome - Eureka - Menganln 
Wires. 

Enamelled - Silk - Cotton - Tinned Coverings. 
No minimum charges or quantities. 
Trade and Export enquiries welcome. 

S.A.E. Brings List. 
P.O. BOX 30, LONDON. E4 OBW 

SUILO e TREASURE TRACER 

MK Ill Metal locator 
Varicap tuning 

Britain's best selling metal 
locator kit; 4,000 sold 

_ Weighs only 220r. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Thoroughly professional finish 
As seen on BBCl end BBC2 TV 
You only need soldering Iron, 
screwdriver, pliers end snips 
Five transistor circuit 
Send stamped, addressed 
envelope for leaflet 

Complete £12-50 Built & sealed £7.50 Kit 
Post 85p£1'00 VAT V:. Post 85p£1V0 VAT g9ó 

MINIKITS ELECTRONICS, 
Ba CLEVELAND ROAD, 

LONDON, EIS 2AN (Mall order only) 

RECHARGEABLE NICAD BATTERIES. 
Pencell, AA-£0.94p. Sub. C'-£1.16. 
'C'-£1.92. 'D'-£2.59. PP3-£4.48. 
Chargers, £4.48, £4.48, £4.98, £4.98, 
£3.98 resnertively. Others. All prices 
include VAT. Add 10% Post and Pack- 
age. SAE for price list plus 25p for 
information booklet. Sandwell Plant 
Ltd., 1 Denholm Road Sutton Gold- 
field, West Midlands. 021 354 9764. 

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. 4979 

COLCHESTER COMPONENTS SHOP. 
Now open Sunday -Thursday 12-6 p.m. 
J. K. Electronics, 11 Mersea Road, 
Colchester 64433. 

MORSE IMPROVEMENT 
C90 Cassettes 
1-12 wpm with simple exercises. 
12-24 wpm Computer produced pro- 
fessional level operator material including 
international symbols. 
Price: complete with instruction and 
exercise booklets £4 each including postage. 
Overseas EI extra. 
Morse Key and Buzzer Unit suitable for 
sending practice and DIY tape preparation. 
Price £3 including postage. Overseas El 
extra. 

MHEL Electronics 
12 Longshore way, Milton 

Portsmouth, (UK) PO4 815 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD S10, 3BD. 
BEC CABINETS (illus'd) 

METAL CASES 
DRY TRANSFER LETTERING 

Send 15p for leaflets (Refundable) 
Trade enquiries invited 

Musical 

Miracles ! 

by Dewtron ® 

Build your own synthesiser or musical effe,t- 
using some of the huge range of DEWTRON 
modules. Or, build fuzz or was -wau at budget 
prime u,hsg special kite. 

Send 20p for Catalogue from- 
D.E.W. Ltd., 254 Ringwood Road, Feradown, 
Dorset BH22 BAR. 

AUDIO PLUGS and sockets at discount 
prices. Send s.a.e. for details by re- 
turn. Tape Equipment Supplies, 25 
Nuthurst, Sutton Coldfield, West Mid- 
lands B75 7EZ. 

10% OFF TTL THIS MONTH 
7400/1/2/3/10/40 ,'s 11p. 7404/5 ( 13p. 
7408/20/30 my 14p. 7432 (g I5p. 7411 (u] 19p. 
7407 4 24p. 7415/72 (4 22p. 7437/38/74 (9 25p. 
7413/73 (9 Up. 7478 ag 211p. 74107 (4 21p. 
7488 (9 30p plus many others. 
Please deduct 10%, add 1Sp postage and 8% VAT 
or send SAE for catalogue to:- 

FRASER-MANNING LTD. 
26 HERVEY STREET, IPSWICH, SUFFOLK 
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12 VOLT FLUORESCENTS 
MADE BY THORN 
LIGHTING. Ideal for 
Caravan, Boat, Tent, 
Emergency Lighting etc. 
All lamps guaranteed 
for 12 months. 

35% OFF 
RRP 

21 ins 
13 watt 

£4.90 

12 ins 
8 watt 

E4.00 

All lamps have On/OR Switch, Wrong Polarity 
Protection Device and Diffuser. 

COO CASSETTES 32p AllsCa se tesi l stiic 
C90 CASSETTES 45p Screwed Assembly. 

All prices include VAT. Add Postage 5p in £1. 

Quantity Discounts' SALOP ELECTRONICS 
10 Units 5% 23 WYLE COP 
50 Units 7% SHREWSBURY 

100 Units 10% Tel. 53206 

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 
SFE. 

TOO MUCH QRM? 
GET RID OF tiring whistles and CW interference 
FAST with a TUNABLE AUDIO NOTCH FILTER 
Goes between receiver and speaker. EASY to 
make, all parts, case, instructions etc., money 
back assurance, ONLY £5.30 inc. post, E9 54 
airmail. 

CAMBRIDGE KITS 
45 (PL) Old School Lane, Milton, Cambridge 

GORSE'S 
MAIN STOCKISTS FOR 

GRU N DIG 
Satellit 2000, 21 Wave Band Radio, T11545 and 
TK745 Stereo Tape Recorders, Radios, Radio/ 
Cassette Recorders, Cassette Recorders, Micro- 
phones, etc., etc. 
Please write, phone or call for full details and 
prices. 

42-44 CHURCH ST.. 77 THE MALI 
BLACKBURN BURNLEY 

Tel: 51692 Tel: 15229 

LOW COST - HIM EFFICIENCY 

AUDIOOSCILLATOR £20 

RANGE: 10Hz to 100kHz. OUTPUT: IV, 
sine/sq. DISTORTION: less than 0-02%. 9V 
battery. Also available in Kit form at [16. 
Md 8% VAT. P. & P. and ins. 75p. 
Leaflet available, also F.M. Signal Generator, 
Millivoltmeter, freq. meter, THD analyser, 
P.S. Units. 

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. 

MINI ACCUMULATORS 
2 volt MULTI - USE 
Sealed Lead Acid Re- 

chargeable Cells. 
Size L4S0-14" X 1.1" 
X 44". 3 for £2.65 
Size GA2-1.7" X I'S" 
X S'. 3 for £2.95 
"Add 25p P. & P. 
Any Qty" 
Suite FI -Cord 

GARFIELDS, 295 Rye Lane, London, 
S.E.15 

Electrical 
STYLI, CARTRIDGES and Audio leads, 
etc., for the best at keenest prices, 
send SAE for Free Illustrated List to: 
Felstead Electronics (PW), Longley 
Lane, Gatley, Cheadle, Cheshire SK8 
4E E. 

Ladders 
LADDERS. Varnished 2512ft extended 
£26. Carriage £1.90. Leaflet. Alloy 
extending and Loft Ladders. The 
Ladder Centre (WLS) Halesfield (1) 
Telford, Salop. Tel: 586644. Order 
C.O.D. 

CLASSIFIED 

ADVERTISEMENTS 

Your product or service can be 

successfully advertised through 
these columns-Details of how 
to send your instructions can be 

found on page 628 

cie0 CompuF¢r parts for hobby, 
/1// experim¢ntal,¢dueational 

and professional use. 

I_al_ 
ELECTRONIC BROKERS LTD 

49/53 Pancras Road 
London N W12AB 
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: -I- 5VDC +1-5% 150mA; - I2VDC +1-10% IOmA.Output 
Logic Levels: Data Bits 1 through 7. Ov "O" 45V; 2.6V "I" 5.25V. Fan 
Out: One standard TTL load. Strobe: 2.6V "1" 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 
ALSO AVAILABLE-SPECIAL LOW-COST KEYBOARD: 

KBS: 3 -bank alphanumeric Baudot -coded 36 -station keyboard. TTL-compatible 
strobed output. 

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 8( x 2) e II approx. 
Price: Ex -equipment [4950. brand new [60.00 plus [2 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 BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 
CASH/CHEQUE/P.0.5 OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p" TO ALL 
ORDERS UNDER £10 00. OVERSEAS ORDERS POSTAGE AT COST, 
AIR/SURFACE. (SEND 25p FOR OUR CATALOGUE). 

V AT Export orders no VAT. Applicable to U.K. Customers only. Unless 
stated otherwise, all prices are exclusive of VAT. Please add 5% 

to devices marked . To the rest add 12)%. 
We stock many more Items. It psys 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 al). 
411V: 0.001, 00015, 0-0022, 00033 5p: 00047, 0 0088, 0.01, 0 015, 0 018. 0-02211p; 

0033, 0047, 0068 8p; 0.1, O -IS, 0.22, 10p; 0.33, 0.47, 18p; 0.68 24p. 

1110V: 0.039, 0.15, 0.22, 0.33 6p; O-47 10p; 0.8815p; 1.0 18p; 1 -5 20p; 2.2 24p; 4.7 2Op 

DUBILIER: 1000V :0.01, 14p; 0022, 1Sp; 0047, 16p; 0.1, 19p; 0.47 439. 

POLYESTER RADIAL LEAD (Values in at). 250V: FEED THROUGH 
0 0.01, 015, 0022, 0.027 Sp; 0033, 0047, 0068, 0.1 6p; 0.15 7p; CAPACITORS 

0 22, 0.33 9p; 0 47 10p; 0-6814p; 1 -0 19p; 1-5 24p; 2 2 28p. 1000pF/350V 6P 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In pF). 
250V: 100uF, 40p; 100V: 20, 4p; 43V : 0 47, 1 0, 1 5, 2 2, 2.5, 3 3, 4.7, 6 8, 8, 10, 15. 

22, 47, 7p; 72, 50, 10p; 63, 100, 12p; 1000. 50p; 50V: 1 -0, Ip; 50, 10p; 220, 10p; 470. 

28p; 40V: 33, 8p; 35V: 1000, 3$p; 25V: 10, 22, 40, 4p; 80, 100, 160 Op; 220, 13p; 
470; 640, 2Ip; 1000, 27p; 2200, 34p; 3300, 39p; 4700. 47p; 14V: 10, 40, 47, 68, 100, 125. 

220, lip; 470, 11p; 1000, 1500, lip; 4700, 44p; 10V: 4, 100, lip; 640, 10p; 1000, 14p; 64V: 
3300 03p; 2200, 18p; TAG -END TYPE: 70V: 2500. gip; 4700, IlIp; 50V: 2000, 729; 

40V: 10000 145p; 4000 70p; 2500 65p; 25V: 4700, 48p; 14V: 4500, 31p. 

LUM BEAD CAPACITORS 
35V: 0-1pF, 0.22, 0.33, 0.47, 0.68, 1.0, 
22µF, 3 3, 4.7, 6.8. 25V: 1.5, 10. 20V: 
1.5. 15V: 10µF, 22, 47. 10V: 4.7, 15, 25, 
33. 6V: 47µF. 3V: 1004.4F. 

Price: II each. 

MYLAR FILM CAPACITORS 
100V: 0.001, 0002, 0005, 0 01u 
0015, 0.02, 0.04, 005, 0.058uF 
0-IUF, 0.15, 0 2 SOV: 0-47pF 

Sp 
IP 
7p 

CERAMIC CAPACITORS 
50V d.c. Plaquette body 25mm leads. 
Range: 0-5pF to 10,000pF 3p 

0-01544f, 0-022pf, 0 033uf, 0.047u1 4p 

JACKSONS VARIABLE CAPS. 
Dielectric Dial Drive 4103 
100/300pF 95p 6:1/36:1 468p 
500pF 1059 0-1-385pF 2110p 

DILEMIN 00 2 365p 26Sp 
300pF/5000F 165p 00 208/176 270p 
4632/2K 2 speed with slow 
Drive Unit complete motion drive 200p 
with knobs and C804-5pF; 10; 15; 20; 

coupling 322p 25; SOpF 13Sp 
Drum 54mm 30p 100, 150pF 105p 
6:1 Ball Drive 'L' 3x310pF 392p 
4511/DAF 107p 00-3x25pF 348p 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0-25W Log & 0.5W 
Linear values 
1K .12K 0(LIN. ONLY) Single gang 21p 
5K11 -2M0 single gang 21p 
5K0 -2M O single gang DIP switch 409 
5KO-2M0 duel gang stereo 53p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm 
51(0-500K0 single gang 45p 
10K0 -500K0 Dual gang S8p 
50K0 Lin 150mm WS 150 £3.50 

PRESET POTENTIOMETERS 
0.1W 500-5M 0 Mini. Vert. & Horiz. 7p 
0ß5W 1000-3-3M0 Horizontal 7p 
0ß5W 2000-4.7MO Vertical 8p 

CERAMIC TRIMMER CRYSTALS 
CAPACITORS 1MHz 323p 
2-7pF; 4-15pF; 8-25pF: 1-6MHz 305p 
P-3OpF 20p 3 2768 360p 

MINIATURE TYPE: Holder HC6U 18p 
2.5-6pF; 3-100F; 
3-30pF; 10-40pF 229 
5-25pF; OOpF; 88pF 30p 

COMPRESSION 
TYPE 
3-40pF lip; 100-500pF 
32p 

SILVER MICA 
(Values In pF) 
3.3, 4.7, 8.8, 10, 12, 18, 
22, 33, 47, 50, 75, 82, 
85, 100, 120. 150, 200, 
250, 300, 330, 380 

Sp each. 
1000, 2200pF lip each. 

RELAYS miniature 
for PW projects 85p 

PW PROJECTS 
Easy Build Organ 
Music Box General 
Coverage Receiver 
Direction Finder 
Transistor Tester 
Now Available 
Send SAE plus 
10p per list. 

For any other pro- 
jects please send 
list plus SAE for 
quotation. 

RESISTORS -Eire make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1-99 100+ 
0-25W 2-20-4.7M E24 1Sp Ip 
0-5W 2.20-4-7M E12 2p 1 Sp 
1W 2.20-10M E12 3p 2p 
2% 0-5W Metal Film E12 tp 
HEAT 

SINKS 
TO92 8p 
T05 Op 

TO18 Op 

TO88 16p 
TO3 lip 
T068 lip 
Insulation Kit 
Mica Pius 
2 Bushes for 
703/7068 or 
Piasti cTrnsSp 
Silicon 
Grease 120P 

EARPHONES 
Magnetic 
25mm 1Sp 
3.5mm 159 
Crystal 30p 
FUSES" 
20mm 4p 
1.25" 4p 
1" Mains Sp 
Ant/ Surge 7p 
Holders 
Open lip 
Enclosed 20p 

DENCO COILS 
Dual Purpose 'DP' 
Rng.1-5 B,Y,R,W 74p 

6.7 B. Y. R 4!p 
1-5 Green 82p 

'T' Type (Tr. tuning) 
Rng. 1-5 B, Y, R, W 

83p 
B9A Valve Base 23p 
RDT2 8Sp 
RFC 5 chokes 84p 
RFC 19mH 90p 
IFT 13/14/15/16/17 79p 
IFT 18/1 6 or 485 BOp 
TOC1 80p 
MW 5FR 72 

W/LW 5FR 949 

DIL SOCKETS' 
Low profile 
(Texas) 

8 pin 12p 
14 pin 13p ... 28p 
16 pin 149 .... 34p 
24 pin 30p 
26 pin 45p 

Wire 
Wrap 
CAM BION 

SOLDERCON PINS. 
100 SOP; 1000 400p 

RHYTHM GENERATOR (PW MAY -JUN 1976 by A. S. WEBB) 

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 £39.95 (p. & p. and Insur. £1.00). Ready Built £49.95 
+ E1.00. Semiconductor kit £12.75. Set of three boards £5.90. 
M252AA £7.SO (IncI.VAT). 
Send SAE for complete list. (Demonstration on at our shop). 

TRANSISTORS 

AC107 16 
AC117 35 
AC125 32 
AC126 16 
AC127 18 
AC128 15 
AC141 22 
AC141 1036 
AC142 20 
AC142K 36 
AC176 15 
AC187 18 
AC188 19 
ACY17 35 
ACY18 24 
ACY19 25 
ACY20 24 
ACY21 29 
ACY22 16 
ACY28 21 
ACY39 78 
ACY40 24 
ACY41 28 
ACY44 31 
AD140 44 
AD149 46 
AD1O1 36 
AD162 34 

AF114 20 
AF115 20 
AF116 20 
AF117 23 
AF118 47 
AF121 33 
AF121 30 
AF125 30 
AF126 30 
AF127 30 
AF139 33 
AF178 70 
AF179 70 
AF180 70 
AFi81 48 
AF185 60 
AF186' 48 
AF239 39 
AFZ11 138 
AFZ12 136 
ASY28 38 
ASY29 40 
ASY50 17 
ASZ21 220 
AU104 125 
AU105 135 
BC107 9 
BC107B' 10 
BC108 9 
BC1088. 12 
BC108C 12 
BC109 O 

BC109B 12 
BC109C 12 
BC113 15 
BC111 14 
BC115 18 
BC116 18 
BC1L7 20 
BC118 
BC119 
BCi35 

15 
25 
13 

p 
BC138 15 
BC137 15 
BC142 24 
BC143 24 
BC147 7 
BC148 7 
BC149 9 
BC153 99 
BC154 20 
BC157 10 
BC158 12 
BC159 13 
BC167 12 
BC168 12 
BC169C 14 
BC170 11 
BC171 11 
BC172 11 
BC177 74 
BC178 II 
BC179 18 
BC182 10 
BC182L 12 
BC183 10 
BC183L 11 
BC154 it 
BC184L 12 
BC188 22 
BC187 24 
BC212 12 
BC212L 13 
BC213 11 

BC213L 13 
BC214 14 
BC214L 1i 
BC307B 15 
BC328 14 
BC441 30 
BC4e1 10 
BC462 30 
BC549C 15 
BCY30 SS 

BCY32 65 
BCY34 40 
BCY40 96 
BCYSS' 204 
BCY59 18 
BCY70 15 
BCY71 20 
BCY72 15 
BCY78 2/ 
BD115 52 
BD121 00 
BD123 95 
BD121 75 
BD131 35 
BD132 38 
BD133 60 
BD135 45 
BD138 39 
130137 42 
B0138 47 
BD139 54 
BD140 00 
BD142 53 
BD115 SS 

BDY17 195 
BDY60 95 
BDY61 115 
BF115 22 
BF154 22 

BF158 21 
BF173 25 
BF177" 26 
BF178 24 
BF179' 33 
BF180 33 
BF181 33 
BF182 33 
BF183 33 
BF184 32 
BF185 30 
BF194 10 
BF195 10 
BF196 14 
BF197 15 
BF198 15 
BF224A 15 
BF244 34 
BF256 34 
BF257 34 
BF258 3/ 
BF259 48 
BF594 30 
BF595 24 
BFR39 25 
BFR40 25 
BFR79 25 
BFR80 25 
BFX18 54 
BFX29 25 
BFX38 30 
BFX53" 40 
BFX55 40 
BFX64 38 
BFX81 140 
BFX84 24 
BFX85 28 
BFX80' 28 
BFX87 23 
BFX88 25 
BFY50 17 
BFY51 17 
BFY52 17 
BFY65 25 
BSY26 40 
BSY29 OS 

BSY78 2S 
BSX20 20 
BSY95A 18 
BU105 195 
MJ400 90 
MJ491 160 
MJ2955 90 
MJE340 45 
MJE370 00 
MJE371. 00 
MJE520 /S 
MJE521. 74 
MJE295594 
MJE305552 
MPF102 34 
MPF103 34 
MPF104 40 
MPF105 40 
MPF106 50 
MPF107 50 
MPSA05 24 
MPSA SS 
MPSA06 24 
MPSA56 24 
MPSA70 2/ 
MPSUO2 60 

MPSU52 80 
MPU131 30 
OC25 S9 
OC26 95 
OC28 58 
OC29 54 
OC35 54 
OC36 58 
OC41 14 
0C42 18 
OCII 25 
OC45 18 
OC46 35 
OC70 35 
OC71 23 
OC72 27 
OC77 SI 
OC79 Si 
OC81' 24 
0081D" 24 
OC82 25 
0082D 35 
OC83 24 
OC81' 44 
OC84N 44 
OC123 115 
OC139 140 
OC110 125 
OC141 157 
0C170" 30 
OC171 32 
OC201 125 
OC202. 135 
OC203 150 
OC204 150 
OCP70 50 
OCP71 IS 
TIC44 30 
TIC45 50 
TIP29 43 
TIP29A 15 
TIP29C 65 
TIP30 52 
TIP30A 56 
TIP3oB 64 
TIP30C 74 
TIP31 52 
TIP31A 54 
TIP31B 55 
TIP31C 68 
TIP32 60 
TIP32A 63 
T1P3213 60 
TIP32C 83 
TIP33 45 
TIP33A 95 
TIP336112 
TIP33C120 
TIP34 110 
TIP34A115 
TIP348140 
TIP35 219 
TIP3SA 725 
TIP35C270 
TIP3@A346 
TIP41A II 
TIP41B 73 
TIP42A 78 
TIP42B 62 
TIP2955 65 
TIP3055 SO 

TIS43 27 

TIS44 27 
TIS46 40 
TIS48 31 
TIS49 31 
T1S50 47 
TIS74 47 
TIS91 24 
ZTX107 12 
ZTX108 12 
ZTX109 
ZTX300 
ZTX301 
ZTX302 
ZTX303 
ZTX304 
ZTX311 
ZTX314 
ZTX341 

15 
14 
14 
16 
22 
24 
IS 
24 
20 

ZTX500 17 
ZTX501 15 
ZTX502 19 
ZTX503 19 
ZTX504 47 
ZTX531 28 
ZTX550 14 
2N526' 40 

2N696 15 
2N897 15 
2N898 34 
2N699 45 
2N706 15 
2N706A 14 
2N707 50 
2N708 15 
2N914 18 
2N916 27 
2N918 34 
2N920 51 
2N930 15 
2N961' 61 
2N987 59 
2N1131 19 
201132 23 
2N1302 25 
2N1303 27 
2N1304 32 
2N1305 32 
2N1306 37 
2N1307 37 
2N1308 48 
201671 150 
20167113190 
2N189". 27 
2N2160 90 
2N2217 40 
2N2218A25 
2N2219A24 
2N2220A2i 
202221A21 
2N2222 21 
2N2303 250 
2N2369 14 
2N2483 30 
2N2184 30 
2N2846 41 
2N2904 20 
2N290/A24 
2N2906 18 
2N2907 20 
2N2907A22 
2N2926G 10 

2N20260 p8 
2N2926R 4 
2N2926Y 8 

203011" 30 
2N3053 10 
2N3054 49 
2N3055 49 
2N3525 71 
203614. 115 
203615. 135 
203702 11 
2N3703 12 
203704 11 
2N3705 12 
2N3706 10 
2N3707 11 
2N3708 9 
2N3709 9 

203710 12 
2N3711 12 
2N3771. 164 
2N3772' 17S 
203773. 275 
2N3819 22 
2N3820 42 
2N3823 53 
203824 80 
2N3866 62 
2N3903 15 
2N3904 IS 
2N3805 17 
2N3906 17 
204037 39 
204058 IS 
2N4061 13 
2N4062 14 
2N4871 34 
2N4922 65 
2N5135 12 
2N5136 12 
205138 12 
205457 34 
2N5458 34 
2N5459 40 
2N6027 35 
40311 34 
40313 00 
40316' 40 
40317 34 
40326 40 
40327 48 
40347 85 
40348' 73 
40300 40 
40361 40 
10362 40 
40411 220 
40412' 42 
40430 120 
40476 170 
40494 93 
40495 54 
40511 
40576 
40594' 
40603' 54 
10036 114 
10673' 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 
7448 
7447 
7448 
7450 
7451 

7453 
7454 
7460 
7470 
7472 
7473 

14 

14 
15 
20 
22 
44 
N 
19 
19 

is 
25 
40 
74 
35 
39 
16 
29 
24 
30 
30 
34 
34 
48 
16 
24 
40 
30 
33 
17 
74 
74 

130 
122 

94 
116 

82 
00 
17 
17 
17 
17 
17 
32 
2$ 
32 

7474 30 
7475 34 
7478 36 
7480 51 
7481 114 
7482 82 
7483 95 
7484 95 
7485 125 
7488 34 
7489 390 
7490 43 
7491 60 
7492 53 
7493 40 
7494 45 
7495 73 
7196 82 
7497 262 
74100 135 
74104 48 
74105 48 
74107 33 
74109 44 
74110 S4 
74111 76 
74116 1!t 
74118 115 
74119 165 
74120 105 
74121 34 
74122 SO 

74123 73 
74125 69 
74126 65 
74128 81 

74132 75 
74136 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 

15 
72 

315 
314 
314 
00 

275 
160 
128 

79 

74153 
74154 
74155 
74158 
74157 
74150 
74160 
74161 
74162 
74163 
74164 
74185 
74186 
74187 
74170 
74172 
74173 
74174 
74175 
74176 
74177 
74180 
74181 
74182 
74184 
74185 
74188 
74190 
74191 
74192 
74193 
74194 
74105 
74198 
74197 
74198 
74199 

82 
150 
76 
s0 
95 

225 
114 
114 
116 
116 
121 
120 
181 
34 
24590 

175 
173 

98 
120 
116 
106 
200 

65 
184 
141 
854 
194 
165 
120 
120 
120 

55 
118 
111 
24$ 
240 

CMOS* 
4000AE 15 
4001AE 15 
4002AE tI 
4006AE 95 
4007AE 18 

4009AE 41 
4010AE 46 
1011AE II 
4012AE 14 
4013AE 45 
4015AE 81 

4018AE 
4017AE 
4018AE 
4019AE 
4020AE 
4021 AE 
4022AE 
4023AE 
1021AE 
4025AE 

48 
00 
86 
48 
97 

87 
13 
15 
S. 
17 

4026AE 150 
4027 69 
4028AE 76 
4029AE O6 

1030AE 44 
4033AE 120 
4034AE 100 
4040AE 44 
4042AE 72 
4043AE 66 
4044AE 40 
4045AE 120 
4046AE 115 
4047AE 75 
4049AE 44 
4050AE 40 
4054 183 
4055AE 114 
4056AE 114 
4060 212 
4067 304 
1069AE 18 
4070AE 45 
1071 20 
4072 20 
4076 130 
4081 ü 
4082 20 
4510AE 120 
4511AE 150 
4516 103 
IS18AE 105 
4520AE 105 
4528 107 

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 550p 
AY -1-5051 120p 
AY -5-1224 319p 
AY -1-87216 195p 
AY -5-3500'1110p 
AY -5-3507 610p 
AY -5-4007 745p 
CA3011 02p 
CA3014 137p 
CA3018 72p 
CA3020 1/Sp 
CA3023 145p 
CA3028A 90p 
CA3035 132p 
CA3030 137p 
CA3043 1659 
CA3045 S5p 
CA3048 215p 
CA3075 150p 
CA3081 100p 
CA3089E 190p 
CA3090AQ 375p 
CA3123E 100p 
CA3130 lip 
LM300H 170p 
LM301A 36p 
LM301 TO5 45p 
LM308 120n 
LM318 15Sp 
LM380 98p 
LM381 170p 
LM3900 54p 
LM3909N 59p 
M252AA 695p 
M253 750p 
MC724 175p 
MC84SP 1S0p 
MC1303L 744p 

MC1304P 300p 
MC1310P 140p 
MC1312PQ 17Sp 
MC1458P 17Sp 
MC1498 91p 
MC1710CG 79p 
MFC10008 73p 
MFC5040 145p 
MK50253 550p 
MM2112N 4S0p 
NE350 100p 
NE518A 210p 
NE555 419 
NE550DB tip 
NE560 
N E561 
NE552B 
NE585A 
NE566 
NE567 V 
ROM2513 
SG3402 
SL4I4A 
SN72702 
SN72733 
SN76003 
SN76013 
SN76023 
SN78033 
SN78115 
SN76227 
TAASSOB 
TAA621 A 
TAA661A 
TAA700 
TAA960 
TAD100 
TAD710 
TBA120$ 
TBA5400 
TBA5500 
TBA641 B 
TBA851 
TBA800 
TBA810S 

3259 
3259 
322p 
175p 
1S0p 
152p 
750p 
255p 
2280 

1259 
250P 
141p 
145p 
19Sp 
2009 
1840 

310 
243p 
1SSp 
253p 

154p 
171p 
lip 

2209 
355p 
225p 
151p 
4Sp 
159 

TBA820 60p 
T8A9200 3509 
TDA2020 3019 
TCA270S0 3S0p 
ZN414 10Sp / 
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TIL209 Red14p 
0.2" Red 18p 

Yellow, Green 
Amber 21p 

OCP 70 40p 
OCP 71 85p 
ORP 12 Sip 
ORP 51 50p 
2N5777 36p 

WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
AAZ15 15p 
AEY11 60p 
BA100 10p 
BY126 12p 
BY127 12p 
0A9 9p 
OA10 40p 
0A47 Op 

OA70 ip 
OA79 12p 
'OA81 10p 
OA85 12p 
0A90 Op 
0A91 6p 
0A95 8p 
0A200 0p 
0A202 dp 
PL4004 Op 
N914 4p 
N916 Sp 
N4001/2 Sp 
N4003 6p 
N4004l5" Sp 
N4006/7" 7P 
N4148 49 

3A/100V 15p 
3A/400V 111p 
3A/600V 22p 
3A/1000V 2Sp 

'BRIDGE 
RECTIFIERS 
(plastic 
1 A50V 
1A100V 
1 A200V 

1 A400V 
1 A600V 
2A50V 
2A100V 
2A200V 
2A400V 
2A600V 
4A100V 
4A400V 
4A800V 
8A10oV 
6A400V 
BY122 
BY164 

case) 
21p 
249 
26p 
31e 
349 
33p 
449 
46p 
Sip 
68p 
65p 
79p 

120p 
73p 
889 
54p 
Sep 

ZENERS 
Rng:3- 3V 33V 
400mW 9p 
1.3W 17o 

VARICAPS 
MVAMI 270p 
M V AM2 105p 
BB105B 23p 

Noise Diode 
Z5J 10Sp 

SCR's* 
Thyristors 

1 A100V 
1A200V 
1A400V 
1 AFOOV 
3A50V 
3A100V 
3A200V 
3A400V 
3A600V 
5A400V 
7A400V 
C106D 
MCR101 
TIC44 
2N4444 

asp 
42p 
479 
52p 
70p 
38p 
43p 
60p 

110p 
SOD 

1059 
125p 

55p 
25p 
25p 

1Hp 

TRIACS 
3A400V 113p 
8A400V 140p 
6A500V 175p 
8A400V 180p 
10A500V 195p 
15A400V 260p 
15A500V 285p 
40430 99p 
40669 9Sp 

DIAC 
ST2 25p 

ALUM. BOXES 
with lid 
21051x11" Sep 
404x11" Sep 
4x21011" 54p 
4851011" 65p 
4x2102" 50p 
302x1" 42p 
604x2" lip 
7x502)" 96p 
8x6x3" 118p 
10x7x3" 138p 
10x41x3" 110p 
12x503" 117p 
1208x3" 199p 

ALUM 
PANELS 
6 x 3 16p 
6 x 4" 22p 
8x3" 25p 
9x10" 3$p 
8x12" 409 

SPEAKERS 
80 0.3W 
2.25" 6Sp 
2.5; 3" 58p 
640 2.5" 65p 
404" 12Sp 
4 n 7x3 5"125p 
16n 5W 
7 x 4" 185p 

COPPER CLAD BOARDS. 
SRBP 8.75 e 9.5" 439 
Fibre Glass 6 0 6" 04p 

6x12" 115p 

FERRIC CHLORIDE lib bag 
Anhydrous 6Sp + 30p P. & p. 

DALO ETCH RESIST 
PEN + spare tip 89p 

VEROBOARD Pitch 
0.1 0.15 

(copper clad) 
21 x 31" 38P 24p 
21 x 5" 43p 39p 
31 o 31" 43p 409 
31 x 5" 48p 53p 
21 x 17" 1349 107p 
3u x 17" 173p 1439 
41 x 17" 222p - 
Pkt of 36 pins 
Spot tace cutter 
Pin insertion tool 

0.15 
(plain) 

1ºp 
24p 

34p 
73p 
95p 

1459 
28p 
52p 
72p 

OPTO ELECTRONICS' 
LEDS + Clip DL704 75p 

DL707 75p 
DL727 1í0p 
DL728 180p 
DL747 180p 
XAN345 -3" 

Green 1409 
-6"Green 190p 
MAN3610 1709 
MAN3640 170p 
Minifron 
3015F 110p 

VOLTAGE REGULATORS 
723 DIL 45p; 723T0553p; MC78121A 12V 
TBA625B 9Sp MC7815 IA 15V 

FT8N24 IA 24V 
T03 Metal Can Type TDA14121A 12V 
IA 5V 
IA 12V 
1A 15V 
1A 18V 
LM309K 
MVR5 
MVR12 

Plastic Case 
MC7805 to 5V 

135p 
1409 
1409 
135p 

Variable Type 
LM325 ±15V 240p 
LM226N +12V 240p 
LM327N +5 -72 260p 
LM317K 20W 1 5A 

+1.2Vto37V 350p 
LM317H 5W 1.5A 

135p +1 2V to 37V 320p 

170p 
1709 
180p 
2109 
145p 
170p 
170p 

KNOBS* Flt 1" shaft with grub screws, 
except K2 (push fit) & K8 (for Sliders). 
K1 Black or White pointer type Op 
K2 Slim slivered 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. 26p 
K6 PK2 as 1(5, pointer on skirt 26p 
K7 Black, knurled, tapered. Metal 

top & skirt. Calib. 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 diem. 26p 

K10 As above but tapered 18-5 x 17mm 
diem. 28p 

K11 Aluminium, (Top Hat) Knurled 
body with t8.5mm skirt. Knotched 
Attractive 30p 

JACK PLUGS SOCKETS 1 
Screened 
chrome 

2.5mm 10p 
3.5mm 14p 
MONO 19p 
STEREO Up 

Plastic Open 
body metal 

Op tp 
10p Op 
1Sp 13p 
lip 159 

Moulded 
with 
break 

contacts 
17p 
22p 

DIN 
2 pin Loudspeaker 
3, 4, 5 (180° & 240') 

Plugs Sockets 

12p sp 

CO -AXIAL (TV) 14p 10p 

PHONO 
assorted colours 
Metal screened 

5p (Single) 
8p 79 (Double) 

12p 10p (Triple) 

BANANA 4mm 
2mm 

Op 10p 
11p 11p 

PANEL METERS Full scale 
11 x 46 x 35mm req. 11" hole 
0-50uA 0-100mA 50aA-0-50uA 
0-100uA 0-SOOmA 100uA-0-100*iA 
0-S00uA 0-1 Amp 500uA-0-500NA 
0-1mA 0-50V DC £3.23 each 
0-5mA 0-300V DC EDGEWISE 0-10mA "S' 89 x32x70mm 
0-SOmA "VU" 0-1mA, 0-500uA 
Price £3 05 each. Price E4.14 
108 e 82.5 o 38mm req. 60mm panel hole 
0-50yA: 0-100PA; 0-500)0A £4.40 
DUAL VU METERS (150-A epprox) E4 -OS 

TRANSFORMERS (Mains Prim. 220-240V) 

6-0-6V 100mA 90p 18-0-18V to 275p+ 
9-0-9V IOOmA 55p 30-0-30V to 29Sp+ 
12-0-12V 100mA ssP 6-0-6V 1.5A 2409+ 15-0.15V 100mÁ 1859 

9-0-9V 2A 2709+ 0-12 0-12V 150mA 1409 
0-6 0-6V 280mA 150p . Prim. 120/240V, Sec 
0.12 0-12V 0.5A 198p+ 20V ® 2.5A & 12V 
15-0-15V 0.5A 2009+ @1A 1009+ 24-0-24V 0 -SA 198p+ 

LT44 Mini. Driver, 9-0-9V IA 245pt 
Pri. 0-12 0-12V lA 245pí 201C, Sec. 1Kk 

15-0-15V 1 A 245p+ 
30-24-20.15-12-0 1 A LT700 Min. 0/P Pri. 
Multi tappings 325p+ 1 2K. Sec. 3.20 Sop 
30-24-20-15-12-0 MOT Min. 0/P Prl 
2A multi tap 3459+ 1.2K. Sec. 8 0 42p 

(Please add 48e 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 14p 

LES BULBS 6v and 12v Sp 

MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top Sop 

MES BULBS 3 SV 6V 12V 9p 
NEONS Mains, Sealed with Resistor. 
Sq. Top, Red or Grn. Round Top Red 22p 
Neon with leads, 95V AC (No resistor) 9p 

SWITCHES* 
TOGGLE: 2A, 250V 
SPST 23p 
DPDT 299 
4 pole on/off 35p 
SUB -MIN TOGGLE 
SP changeover dip 
SPST on/off 44p 
DPDT 6 tag 69p 

SLIDE 250V: 
IA DP 10p 
to DP C/O 129 
1A DP 9p 
4 pole/2 way 159 
PUSH BUTTON 
Spring loaded 
SPST on/off 55p 
SPDT C/over 45p 

DPDT Centre off dtp DPDT 6 Tag 859 

SWITCHES" PUSH BUTTON: 
Miniature Non Locking 
Push to Make 13p Push to Break 25p 
ROCKER (white): 10A 250V 
SP changeover centre off 25p 
ROCKER: (black) on/of! 10A 250V 20p 
ROCKER: Illuminated (white) 
lights when on. 3A 240V 44p 
ROTARY: (ADJUSTABLE STOP) 1 Pole/ 
2-12 way, 2p -2-6W, 3p/2-4W,4P/2.3W 30p 
ROTARY: Mains 250V AC , 4 Amp 28p, 
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ce and W Hea 

44AdWESTBOUR EaGROVEa z & 
LONDON W2 SSF 

Tel: 727 564112'3 Please 

1 AERO 
send all 

SERVICES 
pondence and Mail -Orders to Head Office 

LTD Retail Shop 
85 TOTTENHAM COURONRW 

41 

Tel 580 8403 
Open all day Saturday 

POWER TRANSISTORS 
0C24 0.60.. ..ASZ15 0.80 
0C25 0.50.. ..ASZ16 0.80 
0C26 0-40.. ..ASZ17 0.80 
0C28 0.60.. .. A SZ18 0-80 
0C29 0.60.. .. BD131 0.40 
0C35 0.50.. .. BD132 0.50 
0C36 0.65.. .. BD133 0.55 
AD140 0.45.. ..BD135 030 
AD149 0.45.. .. BD136 0'32 
AD161 0.38.. ..BD137 0-32 
AD162 0.38.. .. BD232 0.50 
ADZ11 1-25.. .. BU208 2'00 
ADZ12 1.25.. ..2N3055 g.5g 

FULLY 

0A2 0 45 
0A3 6-55 
OB2 0.45 
0C3 6-45 
OD3 0.45 
183GT 0 SS 
1L4 0.32 
1R4 0.50 
1115 0.55 
1S4 040 
155 0.40 
1T4 0.40 
9A4 O -N 
3A5 1:00 

GUARANTEED 

BASS 0 65 
6Aß6 0 80 
6AS7G 1 00 
BATE 080 
BAV6 0 50 
8AW8A 6 75 
6AU8 0 40 
6BA6 0 38 
6BE6 045 
613H6 0-75 
6BJ6 9 75 
68N8 080 
SBNB 0.05 
6BZ6 0 35 

19A05 0 75 
30A5 0 70 
30C15 100 
30C17 110 
30F5 1 00 
30FL2 0 80 
30FL12 1 10 
30FL14 0 90 
30P12 1 00 
30P19 0 95 
30PL13 1 10 
30PL14 1 10 
30PL15 110 
35A3 0 70 

V 
%[/1 

EC86 0.75 
EC88 0.75 
EC91 2 80 
ECC81 0 45 
ECC82 0 38 
ECC83 0 38 
ECC84 0 35 
ECC85 045 
ECC86 1 25 
ECC88 0 60 
ECC8O 0 s0 
ECF80 0 16 
ECF82 045 
ECF200 0-85 

VALVES 
EF92 0.73 
EF97 0.70 
EF98 ell 
EF183 035 
EF184 0.40 
EFL200 0.75 
EL41 0 80 
EL81 0 60 
EL82 0 60 
EL83 0 60 
ELM 0 35 
EL66 0 S0 
ELOS 0.70 
EL360 2 10 

PC86 0 85 
PC88 065 
PC900 6-60 
PCC84 0 45 
PCC85 045 
PCC88 0.65 
PCC89 0 55 
PCF0O 0 40 
PCF82 040 
PCF84 0 65 
PCF88 0 65 
PCF200 0 65 
PCF201 0 85 

PL519 1 55 
PY81 045 
PY82 0 45 
py83 0 50 

py88 0 so 
pys00 4 t 
PY800 0 55 
PY801 0 55 
TT21 6 30 
TT22 6 30 
UABC80 0 50 
UAF42 0 70 
UBC41 0 60 

HIGH GAIN DARLINGTON PAIRS 
Plastic 3 -lead case encapsulated DAR- 
LINGTON pair. Typical current gain 30,000. 
Max. collector voltage VCBO 40V. Max. 
collector current 400mA. lce0=10nA. 
BC516-PNP £0'80. 
BC517-NPN £0.80. 

354 B SO 
3W 0.00 
5R4GY 1.00 
5Ú4G 0 55 
5V2GT 0.6S 
5Z4GT 0 55 
8AB4 0.50 
6AC7 060 
6AF4A 0 70. 
6AG5 0 35 
6AG7 0 60 

6BZ7 0 70 
6C4 0.40 
6CB6 0 50 
0EÁ8 0 75 
6F6GC 0 00 
6GK5 0.70 
8K6GT 0 80 
6J4 0.75 
6J5GT 0-55 
6JO 0 IS 
8SL7GT 0 S5 

35A5 o to 
3585 0 70 
35C5 0 70 
3505 o -0e 
35W4 0.60 
5085 6i 
5005 0 70 
75C1 0.75 
85A2 0:75 
9001 0 05 
807 6-65 

ECF201 0 85 
ECF801 0 75 
ECF802 0 75 
ECH42 0 05 
ECH81 0.50 
ECH83 0 55 
ECH84 0 SO 

ECL80 0.60 
ECL81 0.75 
ECL82 042 
ECL83 1 15 

L 0 60 
Ell -_821 EL821 3.20 
EL822 3 50 
EM71 0'00 
EMO O SS 
EM81 060 
EM83 050 
EM84 0.40 
EM85 1 00 
EM87 1 00 
EY51 045 

PCF801 0 SS 
PCF802 0 S5 
PCH2O0 0 75 
PCL81 0 S5 
PCL82 0 40 
PCL83 0 70 
PCL84 0.50 
PCL84 0 50 
PCL200 0 75 ;,:l.,,, _.1-., 

0.60 
P0500 1.70 
PL36 1140 

U8C81 
UBF80 
UBF89 
UCC84 
UCC85 
UCFO 
UCH42 
UCH81 
UCL82 
UCL83 
UF41 
UF42 

0 50 

50 
50 
75 
50 
755 

.75 

6-50 
6-40 
6-70 
0.75 
0 75 

SILICON STUDMOUNTED POWER 
RECTIFIERS BYX25.1000R 

1000 i.v. at 20A forward current, reverse PBAMB 
polarity (i.e. Stud Anode). 

SPECIAL OFFER £0.55 each. 

6AH6 0.70 
8AJ5 6-65 
OAKS 0.45 
6AK8 0 70 
GALS 6-30 

0165 
BANS 2-S0 

0-70 
8ÁQ5 0-50 

6SN7GT 0.55 
12AT7 0.45 
12AÚ7 0.38 
12AX7 0 38 
12B4A 0.90 
12BA8 6-50 
128E6 0.60 

0-60 
12X4 7 0-50 

5763 1.0 
EABC80 040 
EAC91 0.60 
EAF42 0 70 
EAF801 0-65 
EBC41 0.75 
EBC81 0 S 
EBF 89 6-40 

ECL84 0.60 
ECL85 0.65 
ECL88 0.55 
ECLL800 4 00 
EF40 0.45 
EF41 0 75 
EF80 0:35 

EF88 040 

EY81 0.45 
EY84 3 50 
EY87 0.50 
EY88 0 50 
EZ80 0 30 
EZ81 0 35 
GZ34 060 

KT88 4 30 

PL81 0 55 
PL82 0.50 
PL83 0 50 
PL84 0 50 

PL95 0 70 
PL504 0.05 

P1.5Ó9 1 30 

UF80 0 40 

ÚF85 0 60 
UF89 0 50 
ÚL41 0 70 
UL84 0 50 
UY42 0 60 

UY85 0 5o 

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 TAY.: Prices are exclusive of VAT, at present rated at 12}/e. This percentage must be added to the total value 
of the order including handling charges. 

SOUTHERN VALVE COMPANY 
P.O. Box 144, Barnet, Harts. Tel: 01-440 8641 

QUALITY Valves -90 day guarantee. ALL 
& BOXED VALVES (Inc l. ta 

NEW 
n) -many makes. 

Radio Societies, trade etc. welcome. 
AZ9] 
DY88/7 
DY802 
EB91 
ECC81 
ECC82 
ECC83 
ECM 
E0088 
ECH42 
ECH81 
ECH88 
ECH84 
ECL80 
ECL82 
ECL83 
ECL88 
EF80 
EF86 
EF88 
EF89 
EF183 
EF184 
EH90 
EL34 
EL41 
EL84 
EL90/ 1 

EM84 
EY51 
EY86/7 
E240/1 
EZ80 
EZ81 
nY601 
GZ80 
PC88 
P088 
PC97 
PC900 
PC084 

65p 
86p 
42P 
18p 
35p 
35p 
84p 

48p 
72p 
360 
82p 

52p 
470 

600 
300 
37p 

38 
870 
370 

88p 
680 
36p 
470 
47p 
470 
880 
58p 
860 
80p 

45p 
88p 

40p 

400 

PCC85 44p PY801 41p 
PCC88 132p UBF89 47D 
PCC89 60D UCC80 46D 
PC0189 680 UCH42 720 
PCF80 40p 001181 42p 
PCF82 600 UCL82 420 
PCF88 680 UCL83 68D 
PCF200 96p UF41 680 
PCF801 600 U159 42p 
PCF802 660 UL41 720 
PCF806 8126 UL84 440 
PCF806 60y UY86 36p 
PCF808 0112 U26 720 
PCH200 77p U28 860 
PC1.82 37D 0191 700 
PCL83 60p 8/80L2 70p 
PCL84 47p 8BW7 680 
PC1,86 l 8F28 70p 
PCL806 f 6D 6F28 689 
PC1,88 60p 8V6 47p 
PCL200 0150 81.6 (near (10p 
P0600 6226 equly KT88) 
PFL200 78D 201.1 80p 
PL88 62D 20P4 86D 
PL81 60p 3001 40p 
PL81A 649 30010 781) 
PL82 3811 80017 80p 
P1.83 409 30018 61-26 
PL84 469 3036 76D 
1.1.6001 80FL3 
PL604 76p 

80FL'2 
97p 

PL608 880 80L1 400 
PL609 4140 80L16 78p 
P1.619 42-80 801.17 72p 
PL802 6200 80P12 76D 
PY88 620 80P19 700 
PY81/8 41p 80PL1 6180 
PY88 41D 30PL18 76p 
PY600 80PL14 86D 
PY600A 81 80PL16 85g 
PY800 410 80P4MR 000 

We offer return of poet service. Post free over 
510 00. Postage: 1st valve Op, extra valves Op, 
Max. 55p. Moat types available, send sae for lists. 
Discount Prices. All prices subject to alteration 
without notice due to market fluctuations ate. 
Trade: Representative calls certain areas. 
Telephone enquiries welcomed, sae with en- 
quiries PLEASE!. C.W.O. ONLY. No C.O.D. 
Export enquiries welcomed. VAT invoices on 
request. Mall order only. (Large valves 2p extra). 

Use your calculator 
however simple as a real 
scientific/mathematical device 

ELECTRONIC 

CALCULATOR 
USER'S HANDBOOK 

by M. H. Babani B.Sc. (Eng) 
208 pages 4} x 7}. 95p 

Instant reference formulae, data, methods 
of calculating equations, trig. and hyper- 
bolic functions, logs, square roots, etc., 
metric conversions, binary, etc. etc. 
(ISBN 0 85734 0368) 

HOW TO BUILD YOUR 
OWN METAL& TREASURE 

LOCATOR 

by F. G. Rayer, T.Eng(CEI) Asscte.I.E.R.E. 

96 pages 4} x 7}. 85p 

Tells you progressively how to make your 
own locator stage by stage, so that beginner, 
and expert can enjoy using it. 
(ISBN 0 85934 035) 

OBTAINABLE FROM most large branches of 
W. H. Smith, good bookshops, component 
dealers, mail order h , etc. S.A.E. brings 
complete Hat. 

BABANI PRESS LTD 
The Grampians, 
Shepherd Bush Rd. 
London W67NF 
01-603 7296 2591 

Please 
mention 

Practical 

Wireless 
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replying 

to 

Advertisements 

Pubilehed on approximately the 7th of each month by IPC Magazine. ]Jolted, F'leetway House, F'arringdon Street, London EC4A 4AD. Printed In England by Index Printer. 
Dunstable, Beds. Bole Agent, for Australia and New Zealand -Gordon and Ootoh (Asia) Ltd.; South Africa -Central Nema Agency Ltd. PRACTICt. WiaLLue L sold subject 
to the following conditions, namely that It shall not, without the written consent of the Publisher. first having been given, be lent, resold, hired out or otherwise dlepoeed of by way of Trade at more than the recommended selling price shown on the cover, excluding Eire where the selling price is subject to V.A.T., and that it shall not be lent, resold, hired out or otherwise dlaposed ofhi a mutilated condition or in any uoeuthoriaed cover by way of Trade or eased to or se part of any publication or advertieing, literary or pictorial matter whatsoever. 



ANEW ELECTRONIC MASTER KIT 

KHF AIR 
CONVERTER 
KIT 

Another completely solderless Electronic 
Construction Kit with many more projects, 
including Transistor Radios of various 
types and wavebands. Amplifiers, Metro- 
nome, Sound Amplifier, Transistor 
Tester, Signal Generator, Quick check 
component Tester, Tuners, Crystal 

Set, Morse Code Practice Oscillator 
with Morse Key, A. F. Oscillator etc. 
etc., Also a special project V.H.F. 
Aircraft Receiver!! 

And all these components!! 
2 x Interchangeable Control Panels (ready drilled). 
4 x Solderless Construction Boards (ready drilled). 
Large 13 x 99" Baseboard. (ready drilled). Ready 
Wound Medium Wave, Long Wave, Short Wave, 
and V.H.F. Coils. 7" Ferrite Rod. Quality 5" x 3" 
Loudspeaker. Crystal Earpiece. Also!! Knobs, Dial, 
Wire, Sleeving, Capacitors, Resistors, Translators, 
Battery Straps, Connector Clips, Screws, Nuts and 
Bolts, Potentiometers, Tuning Capacitors, Instruction 
Manual and Pictorial Diagrams. 

£14.99 roomP dP. 
C mplete kit of parts including construction plans. 

Build thin Converter Kit and 
receive the Aircraft Band by 
placing It by the side of a 
radio tuned to Medium Wave 
or the Long Wave Band and 
operating as shown in the 
instructions supplied free with 
all parte. Uses a retractable 
chrome plated telescopic 
aerial, Gain Control, V.H.F. 
Tuning Capacitor, Transistor, 
etc. 
All Parts Including Caee and 

£3.95 Fls. 
Pre 

anPand 
Ins. 45p. 

POCKET 

FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable wavebands. 
M.W., L.W., and Trawler 
Band, 7 stages, 5 transistors and Total Build - 
2 diodes, supersensitive ferrite rod ing Costs 
aerial, attractive black and gold case. £A7 50 
Size 5f" x 19" x 3f" approx. 
All Parts including Case and Plane. PAP+Ins. 60p. 

NEW ROAMER TEN 

MODEL R.K.3. 

MULTIBAND V.H.F. AND A.M. RECEIVER 
13 TRANSISTORS AND FIVE DIODES 
QUALITY 5" r 3" LOUDSPEAKER 

WITH Multiband V.H.F. section covering 
Mobiles. Aircraft, T.V. Sound, Public Service 
Band, Local V.H.F. Stations, etc., and 
Multiband A.M. section with Airspaced Slow 
Motion Drive Tuning Capacitor for easier and 
accurate tuning, covering M.W.1, M.W.2, 
I.W. Three Short Wave Bands S.W.1, S.W.2, 
S. W.3 and Trawler Band. Built in Ferrite Rod 
Aerial for Medium Waves, Long Wave and 
Trawler Band, etc., Chrome Plated 7 section Telescopic 
Aerial, angled and rotatable for peak Short Wave and 
V.H.F. reception. Push Pull output using 600mw 
Translators. Gain, Wave -Change and Tone Controle. 
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 Instructions and Operating Manuals. 

C 

£13 99 inc. P A P. 
e Enclosure Kit (if required) £1.80 Ise. P A P. 

TRANS EIGHT 

ELECTRONIC CONSTRUCTION KITS 
ECI'2t. V. 

ilH. e band 
B'. Receiver Kit. 8 Tran- 

elstoro and 3 Diodes. Push/Pull 
output. 3" Loudspeaker, Galu Control. Superb 
9 section swivel ratchet and retractable chrome 
plated telescopic aerial, V.H.F. Tuning Capacitor, 
Resistors, Capacitors, Transistors. etc.Will receive 
T.V. Sound, Public Service Band, Aircraft, V.H.F. 
Local Stations, etc. Operates from a 9 Volt PP7 
Battery (not supplied with kit). 
Complete kit of parts including construction plane 

£7.95 PAP and Ina. 70p 

ECK 4 

-_- 
yt 

Ì\IEW EDU-KIT MAJOR 

7 Transistors, 6 tuneable wavebands, MW. 
LW, TrawlerBand, 3 Short Wave Bands. 
Receiver Kit. With 5" x 3" Loudspeaker. 

Push/Pull output stage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 6 section 
chrome -plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors, 
Capacitors, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts Including 
nnstruction plane. £7.25 P A P and Dtn. lop. 

8 TRANSISTORS and 3 DIODES 
'ì Tunable Wavebands: MW, LW, SW1, SW2, SW3, 
and Trawler Band. Sensitive ferrite rod aerial for 

MW and LW. Telescopic aerial for Short Waves. 31n. 
Speaker. 8 improved type transistors plue 3 diodes. 
Attractive case in black with red grille, dial and black 
knobs with polished metal inserts. Sine 9 x 51 x 2}In. 
approx. Push pull output. Battery economiser switch 
for extended battery life. Ample power to drive a 
larger speaker. / 
Complete kit of parts including con- 7 .50 0 
struction plans. P A P + Ina. 70p CY V 

£7'i0 

ROAMER SIX 
CASE AND LOOKS AS TRANS EIGHT 
6 Tunable Wavebands: MW. LW, SW1, SW2, Trawler 
band plus an extra Medium waveband for easier 
tuning of Luxembourg, etc. Sensitive ferrite rod aerial 
and telescopic aerial for Short Waves. 3in. Speaker. 
8 stages -6 transistors and 2 diodes. Attractive black - 

caae with red grille, dial and black knobs with polished 
metal inserts. Size 9 x 5f x 2i in. approx. 
Complete kit of parts including construction plans 
P & P + Ina. 70p. 

Completely Solderless Electronic Construction Kit. Build these 
Drojects 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 Transis- 
tor Loudspeaker Radio MW/LW * 5 Transistor Short Wave 

® Radio * Electronic Metronome * Electronic Noise Generator * Batteryleee Crystal Radio * One Transistor Radio * 2 
Transistor Regenerative Radio * 3 Transistor Regenerative 
Radio * Audible Continuity Tester * Sensitive Pre -Amplifier 

Components Include: 24 Resistors * 21 Capacitors * 10 Traneis- 
tors * Ilin Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way 

connectors * 2 Volume controls *' 2 Slider Switches * 1 Tuning 
Condenser * 3 Knobs * Ready Wound MW/LW/SW Coils * Ferrite 

Rod * 69 yards of wire * 1 Yard of sleeving, etc. Complete kit of parts 
Including construction plans. 

£9.00 

RADIO EXCHANGE LTD., 
61A HIGH STREET, 
BEDFORD MK40 1SA 
Tel: 0234 52367 

ALL PRICES INCLUDE VAT Reg. No. 788372 

* Callers aide entrance "Lavelle" Shop. 
* Open 10-1, 2.30-4.30. Mon -Fri. 9-12 Sat. 

I enclose £ 

for 

Name 

Address 

Total Building Costs P A P+Ins. 85p. 4: PW!1l!76 , 



Make it with 
MAKIN! 
ELECTRONIC COMPONENTS 

WIDEBAAell161/0CLJIIIYFA574fReE 

BUILD IT YO 
IN STAGES 

Get started with a 49 note instru- 
ment - features tremulant end 
reverberation. Ideal to learn on. 
Leaflet MES 51. Price 15p gives 
full details to build this complete 
instrument. 
Extend the raige of MES 51 by 
adding another keyboard and 

several new tone colours. Leaflet 
M ES 52. Price 5p also shows how 
to use 61 note keyboards. 

URSELF ... 

Fully controllable attack and 
decay controls (normally found 
only on the most expensive 
organs), up to seven footeges 
on each keyboard, up to 70 
controls including drawbars, 
and a 13 note pedalboard, 
make up the additions des- 
cribed in the step-by-step 32 
page instruction leaflet MES 
53. Price 35p. 

Automatic voice operated taler 
Belt drive turntables 
Monitor facilities 
(Headphones and VU meters) 

' Sound operated light show - 
plus many other advantages. 

Send for our ieeiler MES 4l owing lull dated, for construction 
Price 20p Soon you be the Deller everyone went, et th.ir carryi 

We stock all the parts for this brilliantly 
designed synthesiser, including all the 
PCB's, metalwork and a drilled and 

printed front panel, giving a superb professional finish. Opinions of 
authority agree the ETI International Synthesiser is technically superior 
to most of todays models. Complete construction details in our booklet 
now available price E1.50, or send SAE for specification. 

A really superior high quality 
stereo graphic equalizer featuring 
9 octaves per channel. We stock 

all the parts (except woodwork) including the metalwork 
drilled and printed. ISp brings you a reprint of the article. 

This is a fully constructed and tested 
electronic clock module as illustrated. 
Data sheet supplied. Simple to connect 

to alarm and your battery/mains radio. Smart case available 
Data sheet available separately. Please send SAE. 

Bright 4 Digit 0.5" Display Sleep Timer 
Flashing Colon 11Hí1 Snooze Timer 
Switch for Display Seconds Time can be set accurately to 
Alarm Set Indicetor within one second 
P.M. Indicator Leading Zero Blanking 
Power Failure Indicator 

SIMPLE CLOCK KIT - £9 38 ALARM CLOCK KIT - £10.99. 
ALARM CLOCK 6 RADIO CONTROLLER KIT - £11.51. 
SMART PLASTIC CASE with fully punched chassis - £2.49. 

Please send SAE for our Clock data sheet. 

Get ou, FARI/ZOgg 
NEW1977/78 CATALOGUE 
PUBLIC/1770N DATE OCT. 28. 1978 ON APPROVAL 

All new. Completely re -written. Hundreds of new lines. Lots of exciting new projects to build. PRICE Slip. SEND NO MONEY NOW. Overseas send 8 International reply coupons. Everyone ordering before publication date will receive a 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 THE COUPON NOW. 

JOIN OUR MA. LING LIST NOW! 
Published every two months our Newsletter 
gives full details of our latest guaranteed prices. 
Send just 30p and we'll send you the next six 
news letters as they are published. 

SAVE Et's ON SPECIAL 
OFFERSI 
DETAILS OF NEW PROJECTS 

AND NEW LINES 

MAPLIN ELECTRONIC SUPPLIES 
Ali mad ro P O Box 3. R%%leign, Esse. SS6 BLR 

I 

im fflMIM 
Please rush me copy of your brand new 1977 78 
catalogue the instant it is printed (October 28th. 
1976). Only if I am completely satisfied that it 
is worth every penny will I send 50p within 
14 days of receipt. If I am not satisfied I may 
return the catalogue ro you within 14 days 
without obligation. I understand that I need 
not purchase anything from your catalogue 
should I choose to keep it. 

I NAME 

I ADDRESS 

PW 

-----------a-J 
H You do not wish to cut magez.ne, w, ice your 
request for Catalogue On separate sheet 


