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ADD 8% VAT TO PRICES MARKED * 

ADD 12áó TO ALL OTHER PRICES, 
OR AS CURRENT VAT LEGISLATION 
SEND C.W,O.(EXCEPT GOV'T DEPT) 
POST & PACKING 20p FOR THE UK. 
BARCLAYCARD & ACCESS ER POST 
OR £5 MIN ON TELEPHONE ORDERS. 
CATALOGUE LIST FREE SEND SAE 
MONEY BACK IF NOT SATISFIED. 

,A SEMICCNDIJCTCC IDCWEIIICUSE 
NORMALLY 

STOCK 
24 HOURS QUALITY PRODUCT ON EX STOCK ITEMS. 

ADD VAT IC's 

TO PRICES 

OPTO -ELECTRONICS 

DISPLAYS 
DL707 0.3" E1* 
DL704 0,3" £1* 
DL747 0,6" £1.25* 
DL727 2x5" £1,99* 
3015F or G 82* 

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

RED POLARISE FILTER 6 "xl" £1.50* 

REO LEOS iSP. 
RED LEDS 209 STYLE 0.125" DIA. 
OR 0.2" DIA. NO CLIP ONLY 10p.* 

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

GREEN LEI) LARGE OR SMALL 29p* 
ORANGE LED LARGE OR SMALL 29p* 
ORP12 60p* 205777 39p* TEC12 £1* 

AUDIBLE WARNING BLEEPER - 

12VOLT 35mA,SPARKLESS £1* 

Technology Toy 
ELECTRONIC CONSTRUCTION KITS, 
4 in 1 £3,50. 10 in 1 £6, 
Subject to availability, 
Send S.A.E. for details. 

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

DAM pen 7Áp 
ETCH RESIST PEN & 2 TIPS 75p* 
FEC ETCH PAK 500gm £1, 

6"x4" BOARD,NYLON £1,SRBP 50p* 
PCB KIT:6 ITEMS £2, 
DECON DEBOLDER BRAID REEL h.ip* 

Vero 
VERO 0.1" PITCH COPPERCLAD 
25"x5" 40p* 35 "x5 ̂ ,4Áp* 
25 "x30" 36p* 34 "43 8" 40p* 
3;9x17" £2 *FACE CUTTER 65p* 
DIL BREADBOARD 69x4" £2,25* 
VERO PINS: 36 30p.200 £1,16* 
5 MIN CLEAR EPDXY GLUE 75p* 

TRADE SUPPLIED 

¿OW 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 1A. 41.50* 
7812 or 15 £1,69* 
7905/12 & 15 43 
76013 6W AF £1 

CA3046 65p 
053048 £2,20 
CA3054 £2,20 
CA3130 OPA 84p* 
ICL8038 Sögen f3 
LM300 OPA £1,50* 
LM301 OPA 38p* 
LM3O4 0 -40V 83 * 

L'1308 Hi Bo ££1 * 

L01309K 5V Reg,£2 * 

LM318 70Vus £3 * 

L`1372 IF £2 
LM377 2x2W AT £3 
L11380(ß0740) 89p 

LM381 2xpreA. £2 
LI,11808 radio £3 
LM3900 4xDPA 60p* 
MC1303 2x Pre £2 * 

"1C1310 stereo £2 * 

MC1312 SQ 82 * 

M01318 £2,50 
'.401330 75p* 
1101339 2xPre- £2 
MC1350/1/2 £1 * 

MC1466/1469 £4 
MFC4500 4W AF' 75p 
NE536 PET 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 * 

S172741 as 741 
ßN76660 IF £1 

ßN76611 IF £1 

TBA 800 AF 80p. 

TBA 810 AF 7W 95p 
TBA 820 AF 80p 
ZN414 Radio £1,20 

O iT1 O S T T L 
SAFE MOTOROLA 
C94000 15p* 
054001 197* 
CD4002 19p* 
CD4006 £1 * 

CD4007 19p* 
CD4008 87p* 
054009 50p* 
CD4010 50p* 
CD4011 18p* 
CD4012 19p* 
CD4013 50p* 
CD4015 94p* 
CD4016 50p* 
CD4017 94p* 
CD4020 £1 

CD4022 87p* 
CD4023 19p* 
CD4024 72p* 
004025 19p* 
CD4027 50p* 
CD4028 87p* 
CD4040 94p* 
CD4042 78p* 
CD 4046 £1,24p' 
CD4049 500 
CD4050 50p* 
1:4501 26p* 
14502 99p* 
14507 69p* 
14510 £1.64 * 

14511 £1,65 
14512 £1,20 * 

14516 £1,70 * 

14518 £1,40 
14519 £ 690* 
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 
!411/12 
7413 
7417 
7420/27 
7430/32 
7440 
7441 
7442 
7445 
7447 
7450/3/4 
7470 
7472 
7473 
7474 
7475 
7476 
7480 

7482 
7483 
7485 
7486 
7490 
7491 
7492 
7493 
7495 
7496 
74100 
74107 
74121 
74122 
74123 
74141 
74145 
74147 
74151 
74154 

Ok Sockets 

15p* 
16p* 
16p* 
19p* 
36p* 
19p* 
22p* 
28p* 
28p* 
23p* 
22p* 
16p* 
75p* 
65p* 
78p* 

79p* 
16p* 
29p* 
25p* 
31p* 
31p* 
497* 
36p* 
45p* 
Iap 
69p* 
82p* 
E1 * 

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

81.10* 
33p* 
32p* 
42p* 
65p* 
83p* 
72p* 
£2 * 

68p* 
£1,20* 

DIL SOCKETS 
LOW COST TYPE 8,14 0 16 pin 14p0 
.PROFESSIONAL TYPES BY VERO etc. 
8 PIN 16p# 14 PIN 18p* 16 PIN 20p* 

SOLDERCON PINS: 100 65p* 1000 84* 

TRANSISTORS FULL SPEC. DEVICES 
PRICE EACH:- 1ATCHING 25p 
AC127/8 176 20p* -PIP29 & 30 eá 64p* 
AC187/8 20p* CIP29C & 30C 85p* 
A0149 49p* CIP31 & 32 ea 74p* 
AD161/162 ea50p* CIP31C I 32C £1 * 
BC107 lOp* 8101 74p* 
BC107B 13p* CIP41C. £1,35 * 

BC108 9p* CIP42 85p* 
BC10813 13p* 1IP42C £1,50 * 
BC109 9p* CIP2955 99p* 
50109B 14p* CIP3055 69p* 
501090 15p* 1I543 Unijunc 27p* 
BC147/8/9 9p 0N706 & 8 16p* 
50157/8/9 12p 202646 UJT 49p* 
00167/8j9 12p 202904 & 5 pnp29p* 
BC177j8/0 20p 2N2926broyg llp 
0C182/3/4g&Z10p 203053 18p* 
0C212/3/4a4112p >713055 115W 45p* 
BCY70/1/2 18p* 203055 RCA 89p* 
BD131 0132ea39p 2103614 T03 £1,00 .. 

BFR39/88250739p 203702/3/4/5 lOp 
13FY50 15p* 2113706/7/8/9 12p 
B1Y51 15p* 203710/11 14p 
BFY52 & 53 15p* 213771/2/3 82,25* 
B0%19/20/21 20p* 103819e 823e 16p 
1,132955 1103 95p* 203820 FET 40p 
'1JE3055 64p* 203904/5/6 17p 
MPU131 PUT 49p 205457 FET 29p 
INS BUSH SETS 6o;DbTA LIST 15p, 

DIGITAL CLOCK IC 

AY51224 4DIGIT £3.49 

SI'!IT .CHES 

SPST 18pp DPDT 24p° 
SUBMEN SPST 65p* 
WAVECHANGL SWITCHES ALL 40p* 
.1POLE 12 10.1V , 2P6W, 3P4W, 4P3W, 
COIL FORMERS 0.2 or 0.3" 1.0p 

GAS DETECTOR TGs 
TGS308 £48 MAINS KIT £6 8 

POTENTIOMETERS AB EGlN 
2 MEG LIN OR LOG ONLY lop, e 

2.2K 5K & 10K 100K 20p ea 
ALL OTHER VALUES ONLY 16p ea 

PRESETS 6p. RESISTORS 5W 1p, ea. 

HEATSINKS TOS & 18 7p* TO3 16p* 
TV4 PLASTIC PONER 17p* 
703 EXTRUDED 4" FINNED 45p* 

DIN PLUGS ALL lop ea 

DIII SOCKETS all lop 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 

CERA^SIC 22pf to 0.1 uf 50V :op 
ELECTROLYTIC,IN 10,25 & 50V. PAK A: 11 RED LEDS full spec £1* 
2UFJ10V ,10,50, & 100uf 25V PAK B 5 741C 8 PIN OP AMP £1* 
& 10V 7p ea. 50VOLT lOp ea. PAK C 4 2N3055 £1*0 12 BC109 £1* 
1000 uf 25V 18p,200/500uf 9p. PAK E 11 BC182 £1,F 11 2N3704 £1 

PAK G 7 BFY51 £1* H 8 2N3819 £1 
ALUMINIUM BOXES PAK J 6 203053 £1* K.1N914x40 £1 
AB7 50p* AB9.47p* AB12 44p* PAK M 3 T099 3055 £1*N 25 0591£1 
A1313 85p* AB5 50p*AB10 50p* 

DIL RELAY lA 250V SPCO £10 cassettes 

8p 
220 

555 35p 
BC 109 9p 

2N3055 
45p 

FET3819 
16p 

MC/3/0 
£2 

TRANSISTOR DATA LEAFLET 15p 
TTL DATA LEAFLET 15p 
OPTO LED & DISPLAYSequirol5p 
CMOS BOOK £2.50- CLOCK 15p 
ALL OTHER PRODUCTS e &oe 10p 

DIODES 
0081 & 0091 Germanium 5p, 
104001 1550V & 104002 5p* 
104004 6p* 1N4007 9P* 
1N4148 & 110914 SILICON 4p* 
ZENERS BZY88 400m10 10p 
BRIDGE RECTIFIERS 1A50V 22p* 
lA 400V'30p* RAMP 100V 55p* 

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

TRIALS: SC146 l0A 400V 61* 
15A 400V DISCO TRIAL £1.50* 

DISCS: ßR100 & MV2 25p ea. 

BULK OFFERS PER 100 off 

1114001 £3,* 1E4004 03,50* 
114007 £5 * ßC107 £8. * 
ßC108 87,50* BC109 £8 
2N3055 £33 * NE555 £30 * 
741C(8)£18 *3819FET £12 
lA 50V BRIDGE £16. 

BARGAIN PAKS 
flea. Fu11 spec. 

TRANSFORMERS boxa 6,5 ór 12 £1, 

IA /1A 6/12 or 12/24 £2 each. 

LOW NOISE NOT REJECTS. 
C60 33p ea TEN FOR £2,70 
C90 42p ea TEN FOR £3,65 
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PRACTICAL 
WIRELESS 

BRITAIi r 

EDITOR 

PREMIER MQ A AZINE FOR THE DO-IT-TO 

Lionel E. Howes, G3AYA 

ASSISTANT EDITOR 
Eric Dowdeswell 

ART EDITOR Peter 

, G4AR 

Metalli 

TECHNICAL EDITOR 
T erry Carter 

s 
Bill Tull 

PRODUCTION & NEW 
EDITOR 

TECHNICAL ARTIST 

SECRETARIAL 

Alan 

.inda Walji 
Jill Austin 
GER 
Roy Smith 

CLASSIFIED ADVERTISING 
01 -261 5762 Colin R. Brown 

Martin 

ADVERTISING MANA 
01 -634 4383 

PLEASE NOTE: We do not operate 
a Technical Query Service except on 
matters concerning constructional 
articles published in PW. We do not 
supply service sheets or information 
on commercial radios, TV's or elec- 
tronic equipment. 

All queries must be accomp 
a stamped, self- addressed envelope 
otherwise a reply cannot be guaranteed. 

Send letters concerning advertising 
matters to the Advertising Manager, 
Roy Smith. 

Send letters concerning editorial 
matters to the Editor, Lionel Howes. 

anied by 

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

BINDERS 
Binders £2.10 and indexes 45p (inc. 

can be supplied by the Post 
Department, IPC Magazines Ltd.,'ÿ 

Lavington House, 25 Lavington Street, 
London, SE1 OPF. 

VOL. 52 NO. 9 

ISSUE 839 

JANUARY 1977 

RADIO AND ELECTRONICS CONSTRUCT °. 

NEWS & COMMEN' 
744 LEADER ARTICLE -Ration Cards 

744 NEWS ... NEWS ... NEWS . . 

750 PW READERS PCB SERVICE 

763 NEXT MONTH IN PRACTICAL WIRELESS 

772 HOTLINES- Recent Developments -Ginsberg 

780 TELEVISION -What's in the January issue 

784 ON THE AIR -Amateur Bands -Eric Dowdeswell G4AR 

Broadcast Bands SW -Derek Bell 

Broadcast Bands MW- Charles Molloy 

CONSTRUCTIONAL 
746 AN OSCILLOSCOPE CALIBRATOR -J. Thornton Lawrence 

(R.7 ech.Eng)GW3JGA 

751 ICELERT -Black Ice Warning -Ian Hickman 

757 CHROMACHASE 4 part 2- William Bean 

764 ELECTRONIC POLYPHON part 1 -M. J. Hughes MA, 
C.Eng.,MIERE 

773 VIDEO -WRITER part 6-M. J. Hughes MA, C.Eng., MIERE 

778 S -DeC PROJECTS No. 2- 'Christmas Pudding Saver' - 
David Gibson 

OTHER FEATURES 
781 VAGARIES OF VHF (Contd.) -Ron Ham, F.R.A.S. 

782 SPECIAL PRODUCT REPORT -RTVC Stereo Amplifier Kit 

790 TECHNICROSS -Puzzle No. 17 

COPYRIGHT AND QUERIES 
p IPC Magazines Limited 1976. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and 
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless" to ensure 
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it. 
Prices are those current as we go to press. 
We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' products other 
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer 
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope. 
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iFriIIiÍ! 
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 "Sparkrite' ignition to conventional 
ignition for performance comparisons, static timing etc., and will 
also switch the ignition off completely as a security device, includes: 
switch connectors, mounting bracket and instructions. Cables excluded. 
Also available RPM limiting control for dashboard mounting 
(fitted in case on ready built unit). 

CALLERS WELCOME. For Crypton tuning and fitting service - 
'phone (0922)33008. 
PRICES INCLUDE VAT, POST AND PACKING. 

IMPROVE PERFORMANCE & ECONOMY NOW 
Note -Vehicles with -current impulse tachometers (Smiths code on dial 
RVt will require a tachometer pulse slave unit). Price £3,35 Inc. V.A.T. 
post & packing. 

Qaiakinstm//4tibn, 
Ileemisemodification terilreit mass 

Electronics Design Associates, Dept., .PW,/1 
82 Bath Street, Walsall, WS1 30E. Phone: (0922) 33652 
Name 

Address 

Mk. 7 DIY Ass. Kit @ £11.80 z1L 

Mk. 2 Ready Built Negative Earth @ £14.97 

Mk. 2 Ready Built Positive Earth @ £14.97 

4.1 
Ignition Changeover switches @ £4.30 

R.P.M. Limit systems in above units @ £2.42 

!enclose cheque /PO's 
for (5 

Cheque No. 

Send SAE if brochure 
only required. 

1 
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Still the simplest, fastest way 
of constructing your 
electronic circuits. Vero 
Electronics Ltd manufacture 
boards to suit most of your 
requirements, including, 
Verostrip, Dual in line IL. 
boards, Plain Boards, etc, A 
new catalogue is available 
(price lop + S.A.E. at least 7" x 9 ") 

Vero 

Vero Electronics Limited, Retail Dept., 
Industrial Estate, Chandler's Ford, Hants., S05 3ZR 
Telephone: Chandler's Ford ?956 (STD 04215) 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

MW /LW PUSH - BUTTON 

o 

A professional standard Car Radio you can build yourself, 5 push -button 
selectors or manual tuning. Full 4W RMS output with tone control, 
illuminated tuning scale and automatic polarity selection, suitable for any 
12V car. Supplied complete with full assembly instructions, fitting kit & 
speaker. Order code 991 -962 

Car Radio less speaker £16.95 + H VAT (Order code 991 -978) 
kieSIMPINI 

Overseas orders -add 15% for p & p. All items offered for sale subject to the 
Terms of Business as appears in Doram Edition 3 catalogue, price 60p. The 
Doran) Kit brochure is also available, price 25p. Combined price only 70p which 
also entitles you to 2 x 25p vouchers each one usable on an order placed to the 
value of £5.00 or more (ex VAT). 

DORAM ELECTRONICS LTD, P.O.BOX TR8 LEEDS LS12 2UF 

An Electrocomponents Group Company 
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Consisting of 
(1) Twin T /table Console Rec. Mic. 
with Pre -Amp and P.U. Cartridges ÚD150 Cardioid 
(2) 100 + 100 watt Power Amplifier. h £y}IS extra 
(3) & (4) Pair 100 Watt Loúdspeakers ) 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. 

£750 

Terms: Dep. £4295 and 12 monthly 
payments £18.70 (Total £24385) 

* ILLUMINATED P.U. ARMS 
* FULL SIZE B.S.R. Turntables 
* SEPARATE MAINS SW [TUBES 

for L. A 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 cash T /table 

TDIM DISCO CONSOLE 
Incorporating twin BSR MP60 type 
turntables and Sonotone or Acol 
Cartridges with diamond styli. 
Seyante Vol. controle for esch 
turntable. Aleo MONITORING 
FACILITIES, plus Treble and 
Bau Controle. Separate input 
for 'mike' with vol. control. 
Black h 

s 
covered 

X99 95 
Cabinet with lid, 
Or DEP. £14.95 and 
18 fortnightly pymts. 
£5.58 (Total £115.89) Carr. 41.50 
TD2S STEREO VERSION 
OF ABOVE £125.00 
Terme DEPOSIT £20 
and 18 fortnightly 1a £2 00 
payments £8.89 
(Total £144021 c-'!!:- 

TITAN 100W BASS BINS £99.95 
High quality 15" high lissa Bass 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 £5.58 (Toted £11539) Carr. £3. 

DISCOMAJOR TWIN TURNTABLE POWER CONSOLE £119.95 

s Twin Full size RSR turntables. Sonotone or Acts Carr. LI-50 
Partridges with Diamond Stylii. Facilities as TDI Console but with 

built-in 100 watt Power Amplifier complete with lid. Teens: 
Deposit £1715 :md 18 fortnightly pynurts. £6.89 (T. -1 ,1 £118 37 

STEREO VERSION £ 155 Care £3 
r le > -.) £25 and Io fortnightly p lst, 

fR 5:' (1'518 

ALL RSC PRICES INCLUDE VAT 
RSC PHANTOM 50 COMBO AMP. £59' 5 
Hating 50 watts. 3 inputs, '2 vol. controls --Bass, Treble Presence. Carr. £150 
Suitable for Lead or Rhythm Guitar, mie., Radio, Tape etc. Inc. High Flux 12" 
50w Speaker. Dep. £9.95 & 8 monthly paymeuts 1738 (Total £68.99). 

POWER (SLAVE) AMPLIFIER 100 WATT 

FANE HIGH 

Suitable for use with DISCO- Consoles. Also for 
increasing output of lower- powered Amp. £49.95 Dep. £9.00 and 8 mthly payments of £6.05 
(Total £57.40) Carr. £1 
(100 100W) MODEL £69.95 

TITAN TA /50A 50W AMPLIFIER 
slid state, 3 sep. controlled inputs plus Master 

.opte 
ll. Bass & Treble Controls. Vynide c re.l 

ab. with corner proteetives. List price e£60 
Terns: Dep. £9 & 3 ,n(Sly pirata £49.95. £8.05 (Total £57.40) Carr. £1.00 

TITAN TA /I OOA as above but 100w R.M.S output £69.95 
Dep. £14.00 & 12 mthly pyutts 85.80 (Total £81.20). Caro. £ I _;o 

TITAN TA /50A WITH 70W TWIN SPEAKER UNIT 
i ynide covered. Pitted protceeive encrer picas.. U,-p. £18 £89.95 -,18 r rtnightly pymts £4.72 (Total £102.96). 

Car. £1.50 
TITAN TA l ODA with 100W TWIN SPEAKER UNIT£I 

J9.95 For all purposes ins. Bass (miter. 'l'erras: Hep. 217.95 a 
18 fortnightly pynds £6.69 (Total £13837). Carr. £E -50 

RSC TRANSFORMERS, L.F. CHOKES and Ì5t erleaveed where n.cemers,. 
MIDGET CLAMPED TYPE 100 -250v 50 Ha AUTO (STEP UP /STEP DOWN) 

TRANSFORMERS 0 -110/ 1.20. 200- 
230 -250e . 80w. 82.90: 150w. £5.20: 
250. £6.37: 500w £9.84. 
OUTPUT TRANSFORMERS 
Pentode 300(1 or 7000 to 3 Q £1.12: 
Push Pull 8. EL84 to 3 or 1 0 
4188: l.0 01.01 to 4 or 15 ST 52.61: 
121, 6VI) to 3. 8 or 150 £2.72; 

N .(Or 250 -0 -250x) 6010A 6.3v. 2a. £1.,5 
STD. UPRIGHT MOUNTING OR DROP -THRO 
250.0.250v. 100mA 6.3v. 4a. 0- 5 -6,3v. 3a. £4.85 
300- 0 -300v. 130mA 6.3v. 4a. C.T. 6.3v. 

la. for Mullard 510 Amplifier 15.10 
350- 0 -360v. 100mA 6.3v. 4a. 0- 5 -6.3v. 3, £485 
350- 0 -350v. 160mA 6.3v. 4, 0- 5.6.3v. 3a. 15.20 
425- I.422v. 200mA 6.3v. 4a. C.T. 5v. 3a. 19.85 

200mA 6.3v. 4e. 8.3v. 4, 5v. 3, 110.00 
460- 0.420v. 260mA 6.3r. 4a. C.T. 5v. 3a. 11045 
260.0 -250v. "QmA 8.3v. la. 0- 5 -6-3v. la. 12.60 
9504-250v. 100mA 6.3v. 3.5n, 
260.0260x. 100mA 6.3v. 2a. 6.3v. la. 58.20 
860- 0 -350v. 80mA 6.3v. 'la. 0- 5.63v. 2a. £880 
300- 0 -300v. 100mA 6.3v. 4a. 0.ó.6.3v. - 3m 14.85 
FILAMENT OR TRANSISTOR POWER PACK 
12v. la. £1.10, 6.3v. 1 -6a 11.06, 6.3v. 2e. £1.10. 
6.3v. 3a 81.70, 6.3v. 6e. £2.60, 12v. 3a. or 24v. 1.5a. 
12.600 0- 0.18v. 12e. £2.26, 0- 12.25.42v. 2a. 18.10 
CHARGER TRANS 0.ß.10v, 11a. 22.03; 2za. £2.28; 
3a. £1.32; 5a. £2.84. 0a. £349: 8a. 63.48. 

EL84 to 3 or 15 5-2 12w- £2.81: Ultra 
Linear for Mallard 510 etc. 64.35; 
18w. sect. wound 6L8. KT61. Mo- 
to 3 to 15 Q £3.71: 20.. coot. 
wound EL34.:iLet, KTfili etc. to 3 
or 15 S2 8837. 
L.F. CHORES 150mA, 7 -10A, 
850 4 £1 -2S; 100inA, 10H, 200 Cl 

£1.10, 6onc 0. IfIII. 411110 415.- 

POWER SPEAKERS 
Power ratings R.M.S. Cont. 2 YRS GUARANTEE 

Gauss 14000 Imp 8 -15 ohms. CARR FREE. 
POP 33T 12" 33w £13.95 Dual cone. Full range 

*POP 50/2 12" 50w £15.99 Dep for Pair £8.00 and 
8 monthly pymts f3.54'(Total £36.32 

15" 60w £25.95 Dep £7.00 & 8 monthly 
pymts £2.87 (Total £29.96 

*POP 100 18" 100w 144.95 Dep (10.00 & 8 
monthly pymts £5. 17 (Total 151 .36) 

*POP 60 

TITAN GROUP /DISCO SPEAKERS 
GUARANTEED 

FOR 5 

YEARS 

FANE 
CRESCENDO 

SPEAKERS 

FULL RANGE 

AVAILABLE 

AT ALL 

BRANCHES 

T12/35 I2" 35w 
T12/60A II" 60.. 
T12/100 il" 100.. 
T15/60 15" 60w 
T15/70 15" 7ow- 
T15 /I00 15" 100, 
T18/100 Pi" 100n- 

TERMS 
MODEL 
Mc,,lel T12/35 
Model T72 /604 
Model TI2 /160 
Model T15/60 
Model T15/70 
Model T15/100 
Mode, T18 /100 

List ,Rot.`. Prie, 
61530 £1095 
£21-00 £1295 
53600 £24-95 
51600 £1899 
£2800 61995 
541-00 £2995 
547.00 £3295 

I,np 
8--15 ohms 

MONTHLY PAYMENTS 
DEPOSIT 
(Pair) £5.50 & 8 at £2.56 
(Pair) 27.50 & 8 at £2.87 
(Rach) 25.50 & 8 at 22.94 
(Each) £4.50.1 8 :d 82.32 
(Each) £5.00 & 8 at 22.37 
(Each) £7.00 & 0 at £3.39 
(Each) 67.95 & 8 at £3.69 

TOTAL 
£2598 
£30-48 
£2902 
£23.06 
823-98 
£3412 
£3747 

CABINETS FOR ABOVE SPKRS £10.95 Heavy duty. Beautifully finished FROM 
n black T'ynide with vynair .Ironte fitted protecti. 
corner p even. Varions sizes and cut -nuts. 

TITAN H.F. UNITS 

1o, e p,'o,,i,o;; a pair of Highly Srnsi- 
lis e 1lorn, t'reclueney range 3.5 kHz to 
15kHz. Rating 70/100 watts. For 8 or 
1552. Or D,p. £6.95 & 8 monthly 

£27.95 otn£312 £27. 
50 WATT 

i 

H.F. HORNS 
nip. 882 Range. 

. KHz to 15 KHz 
I'.seeptiomrily 

ua[tive.. 
:'mnplete with 

Fane HPX" 
'Crossover' 

£9.95 

HI -POWER TWEETER 
Response 3K11Z- 2tIKHa with '- 

toid. Non elect. Iller available 55p 
Rating 50 Watt £6.95 In,p 00 

'SOUND TO LITE' 
SYSTEM PULSAR 

c,Special price 
£106* 95 

Dep. 
omptete kit e monhtly 

payts. £1284 (Total £12287). 
Saper SL Unit. 1000 watt 
per channel. Manual overeido buttons, 2 
apotb inks with bribe sep. 'sitars) ó 
and 10 yd: leads, gs fitted plu. Units .sold sep, 
FAL SOUND -TO -LITE UNIT £21.60 
3 -WAY SPOT BANK Exc. Bulbe £ 16.20 
COMPLETE SYSTEM 

loci. 2 Spotbanke and bulbe £55 

INTEREST REFUNDED 
ON CREDIT PURCHASES 
SETTLED IN 3 MONTHS 

JINGLE MACHINES from £37.95 
ECHO CHAMBERS from 149.95 
COLUMN SPEAKERS from £29.95 
GROUP /DISCO- SPKRS in CABS 

from £I I.95 

New Branches at YORK 
CARLISLE, DEWSBURY 
LIVERPOOL, PRESTON 

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

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

(Cloned Thora). Tel. 63069 

Barclaycard MAIL ORDERS le EXPORT ENQUIRIES TO 
and Access AUDIO HOUEE, HENCONNER LANE. LEEDS. 18. 
accepted Tel:0532 577631. 

All Items subiect to availability. MAIL ORDERS MUST NOT SE SENT TO SHOPS 
Prices correct at 21.10.76 E. & O.E. TERME O.W.O. or O.O.D. No O.O.D. under E1. 

EDINBURGH 101 Lothian Rd. (Cl. Wed.).Te1. 229 0501 POSTAGE 40p PER ORDER OR AB QUOTED. 
GLASGOW 326 Argyle St. (CI'd Tues.). Tel. 248 4158 PLEASE SEND STAMP FOR FREE CATALOGUE. 
HULL 7 Whitefriargete (Closed Thurs.). Tel. 20505 NEWCASTLE UPON TYNE 24 Newgate Shopelea 
LCESTER32 Hl ph Strut (Closed ThurtJ.TN.55422 Centre, 59 Grainger St. (Cloud Wed.). Tel. 21409 

LEEDS 5 -7 County (Mecca) Arcade, Briggate NOTTINGHAM 19/194 Market Street 

LIVERPOOL 
(Closed Wed. )John's Tel. Shop- PRESTON 

Friarge Walk. St. GeorgessShoppt Pere? Tel. 51919 egr'S Way, St. (ells Shop- 
ping Centre Tel: 708 9380 (Cl. Wed.). SHEFFIELD 13 Exchange Street (Castle Mkt. Bids.) 

LONDON 238 Edgware Road, W.2. (Closed Thurii.). STOCKPORT (Closed Thurs.). Tel. 20716 
Tel. 7231629 8 Little Underbank (Closed Thurs.). Tel. 480 -0777 

MANCHESTER 60A Oldham Street (Closed Wed.). SUNDERLAND 5 Market Sq. (Closed Wed.) Te1.70S73 
Tel. 236 2778 

CIOSed MIDDLESBROUGH 103 Linthorpe Rd. Tel 210585 YORK 5 CHURCH ST ) ST. Tel. 34355 (Closed Wed.) - Wed. 
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BENTLEY ACOUSTIC 
CORPORATION LTD . 

7a GLOUCESTER ROAD. LITTLEHAMPTON, SUSSEX 
All prices inclusive of V.A.T. at 121-% Telephone 6743 

ECF82 50 
ECF86 80 

ECH35 1.60 
ECH42 .71 
ECH81 .35 
ECH83 -50 
ECH84 50 
ECL80 45 
ECL82 40 
ECL83 -74 

..1-'54 -6b 

.CL85 70 
ECL86 450 
EF22 1.00 
EF40 78 
EF41 75 
EF42 -80 
EF73 1.75 
EF80 -28 
EF83 1.25 
EF85 -80 
EF86 -46 
F.F99 -SE 
EF91 50 
EF92 50 gg97 -90 
EF98 -80 
EF183 -38 
EF184 -86 
E1804 1.76 
EH90 45 
F.I.32 60 
EL34 -90 
EL35 3.00 
EL37 3.00 
EL41 -67 
ÈL81 8 - EL83 -70 
EL84 -34 
ELBE 8A 
EL96 -69 
EL360 1.80 
EL506 120 
EM80 -55 g81 60 
EM83 80 
EM84 -45 
EM85 1-20 
EM87 1-10 

E517£1803 
2.50 

EY51 45 

EY83 460 
EY84 420 
EY86 /7 -37 
EY88 -55 
EY91 50 
EZ40 -52 
EZ41 -62 
EZSO -38 
E251 -88 
GY551 -85 
GZ32 60 
GZ33 1.80 
(4234 76 
GZ37 110 
HABC80 .80 
11L23DD 

88 
HL41DD 

1.00 
HL42DD 

100 
HN309 470 
HVR2 1.00 
11V82Á 

1.00 
KT41 1.00 
KT66 8-00 
KT81 ¢00 
KT88 8.76 
KTW61 

1.60 
KTW82 

1.50 
KTW63 

1.20 
MHLD6 

'99 
MU14 1-16 
P61 -00 
PABC80 45 
PC86 -62 
PC88 -02 

PC92 -55 
PC83 -5b 
PC95 -70 
PC97 -39 
PC900 -40 

PCC85 47 
PCC88 -81 

PCC189 52 
PCF80 .40 
PCF82 45 
PCF84 70 
PCF86 -57 
PCF2001.20 
PCF2011.00 

` PCF801 49 
PCFR02 54 
pCFe06 63 
PCH2O0 

" 100 
PCLS2 40 
pCL84 ¢g per. .84 
PCL805 -60 

PEN251.00 
PEN4a 1.00 
PEN95DD 

1.00 
PEN46 60 
PEN453DD 

2.00 
PENDD- 

4020 1.00 
PFL200 70 
PL38 -80 
PL36 60 
PL81 -49 
PL81A -58 
PL82 -89 
PL83 45 
PL84 -50 
PL604 /500 

-90 
PL505 1.56 
PL508 1.00 
PL509 1.55 
PT4D 1-00 
PY3312 50 
P180 60 
PY81 -40 
PY82 -40 
PY83 -44 
PY88 -40 

PYBOOAt 40 ' 

PY801 40 

QQ V03/10 
0 

2.00 
Q895/10 

1.00 
Q815ß/15 

1.80 
QV06/20 450 
R19 75 
43Áß0ßO 46 
UAF42 70 
43ßC41 50 
43ßd81 65 
UBF80 50 
UBF89 .89 
1313421 E00 
ÚC92 -50 
UCC84 -90 
UCC85 -4b 
UCF80 -80 
UCH21 2-00 
U0H42 -71 
UCH81 45 
UCL82 -46 
UCL83 -67 
ÚF41 -70 
ÚF42 -80 
ÚF80 -40 
ÚF85 -50 
UF89 -45 
UL41 70 
IIL8448 
ÚM80 -80 
ÚY41 -80 
ÚY42 -50 
ÚY85 -85 

4330 1.00 
1712114 1.16 
U19 4.00 
U25 -71 
e2ß .80 
U33 1.75 
U35 1.76 
UI? 2-00 
U43 1.20 
1181 -80 
H191 -50 

U301 1b5 
U403 -90 

U801 -80 
U4020 75 
VP23 -85 
VP41 -90 
VR105 50 
V11111 100 
VU120 1.00 
VU133 1.00 
W107 75 
W729 1.20 
X41 1.00 
X66 1.60 
Z759 6'86 

Transistors 
& Diodes 
1N4744 10 
2E404 -21 
2N9ß6 -61 
2N1756 68 
2N2147 -99 
2N2297 -26 
2N2369 -18 
2N$013 -88 
2N3121 2.90 
2N3703 -28 
2N8709 -88 
ÁA119 18 
AA120 -18 
AÁ129 .18 
AAZ13 -21 
ÁC107 -18 
AC113 -30 
AC126 14 
AC127 -20 
ACI28 e23 
AC132 -23 
AC154 -$0 
Á0156 -23 
ÁC157 30 
AC165 -80 
AC166 30 

AC176 44 
AC177 82 

ACY18 -28 
ACY19 23 
ACY20 .21 
ACY21 $8 
ACY22 1.8 
ACY28 -21 
AD140 42 
AD149 -58:' 
ÁD161 53 
ÁD163 58 
AF1I4 -80 
AF115 -30 
ÁF117 -E8 
AF121 85 
AF124 36 
AF125 20 
ÁF126 E1 
AFI80 -56 
ÁF186 -64 
13A115 18 
BA116 -21 
BA129 -14 
BA130 -12 
BA153 -18 
BC107 -14 
BC108 -14 
ßC109 -14 
ßC113 80 
BC115 18 
BC116 30 
BC118 .26 
ß0Y70 63 
BCY12 -58 
BCY33 23 
BCY34 88 
BCY38 -26 
BF158 .ß1 
ßF159 30 
ßF163 83 
BF173 44 
ßF180 -35 
BF181 47 

BFY50 436 
BFY51 -23 

BY100 -21 
BY114 41 
BY126 48 
BY127 21 
BYZIO .30 
BYZ11 30 
BYZ12 430 
BYZ13 30 
F8Y11A 46 
1'ßY41Á S6 
0A9 14 
0A47 12 
0Á70 18 
0A73 18 
0A79 -11 
0A81 .11 
0Á85 11 
OÁ90 -14 
0Á91 -11 
0A95 11 
0C44 42 
0C45 18 
0C46 -18 
0070 -14 
0071 -18 
0072 -13 
0074 88 
0075 18 
0076 18 
0077 -32 
0078 -18 
0078D -18 
0081 18 
OC81D 13 
0082 - 18 
0082D 18 
0083 -28 
0084 -28 
00123 20 
00169 50 
00172 .41 
00200 -56 

0B2 
0Z4 
lÁ8 
JABOT ,66 
IA7GT 
111311T 
11150T 
1L4 
1N5GT 
1E5 
184 
1U4 
lÚ5 
2D21 
20115 
2X2 
3A4 
9D6 
3Q4 
SQSGT 
384 
8V4 
40Bß 
5008 
5R4GY 100 
5Ú4G 
5V4(4 
6Y3GT 
823 100 
5Z4G 
5Z4GT 
ß130L`2 
OABG 1 
6Á06 
6ÁG7 
OAO7 
6A16 
6ÁY5 
6AK5 
6AK6 
6AM8A 
0AN8 
6AQ5 
6AR5 
6A87G 100 
BATE 
6A1J6 
6AV6 
6AW8A 
6AX4 

40 6138G 85 
66 613.46 40 
60 6ßC8 490 

68E6 40 
80 6B116 70 
bb 613J6 -65 
80 6ß117A .86 
25 6B@7Á 460 
75 6BR7 1.00 
50 6eR8 1.28 
40 6B67 1.70 
70 BBW6 100 
85 6ßW7 -65 
65 68Z6 -60 
75 604 -40 
70 606G 60 
55 606 46 
40 609 BOO 
80 gC26A .50 
70 1'80 
45 60G8Á .90 
80 60L6 7b 
75 60f.8Á 95 
75 8087 1.00 

6CÚ5 90 
60 6D3 -75 
60 6DE7 -90 
55 6DT6A 85 

6EW6 85 
48 6E5 1.00 
79 6F1 -80 
79 61'ßG -60 

6F13 85 
85 6F14 75 
85 61'15 75 
60 61'18 40 
70 63'23 -86 
70 6824 480 
45 6E25 1-00 
70 6F28 -74 
70 ßF32 70 
70 6G6G 80 
47 60H8A -80 
80 6GK5 -75 

60137 -90 
50 6H6GT -30 
40 O15(IT -50 
50 616 .85 
84 617G 135 
75 6JU8A -90 

6K7(4 -86 
6K8G 50 
6K8GT 56 
641 2.50 
6L6(10 70 
6L7 80 
6418 .60 
6L19 2.00' 

6N7GT -70 
8Q7G 60 
6Q7GT -50 
6Q7(M) -65 

-70 
ß6A7 65 
6607äT 75 
68(47 50 
68H7 65 
6817 -60 
66117(4T 55 
68 @7 .80 
6V6(4 30 
6V6GT 55 
6X4 -45 
6X5GT -45 
7138 -80 
787 -80 
7117 -80 
787 2'00 
7Y4 -80 
8D -80 
9D2 -50 
9D7 70 
IOD 80 
IODE7 BO 
1017 -67 
10F9 -65 
101'18 -65 
1OLD11 -75 
10P13 -80 
10P14 2-50 
12A5 85 
12AC6 -80 
12AD6 -80 
12AE6 40 
12AT6 -45 
12A1T6 -50 
12AV6 60 
12113A6 50 
12BE6 -55 

12ßH7 -55 
1284'7 .85 
12E1 3-b0 
'MGT .40 
1237GT -70 
12115 150 
12K7GT .50 
12%8 75 

12807 T .50 
12ßG7 55 
128117 60 
12817 40 
128Q7 80 
12ßR7 -76 
14117 75 
1487 1.00 
I9Á@6 65 
19G6 6.50 
19111 4.00 
20D1 -70 
20F2 86 
20L1 1-20 
20P3 1.00 
20P3 1.00 
20P4 -84 
20P5 1.50 
25Á6G -70 
25L6(4 70 
25Y5G 60 
2535(4 -75 
2535 -75 
2526G .80 

2-00 
3OÁ5 -75 
30C15 -77 
30C17 -77 
30018 1.00 
30F5 -70 
30FL13 -70 
30FL141.00 
30L15 75 
30L17 -70 
30P4318 -98 
30PI2 14 
30P19/ 

80P4 -90 
30P41 1-00 
30PL13 1-00 
3OPL141.29 

3OPL151-00 
36A3 75 
35C5 80 
35D5 -90 
3IL6GT -80 
35W4 -65 
3523 -80 
35Z4GT 70 

42Z5GT1 50 
43 1Eß 
50B5 -95 
5005 -70 
5OCD80 

1.20 
b0EH6 86 
50L6GT 

1.00 
85A2 75 
SbAS 75 
90AG 340 

1.00 
2158G -10 
807 1.10 
1625 2'50 
1625 250 
5702 1.20 
5763 1.60 
6057 100 
6066 1.00 
6067 -60 
7193 
9002 -56 

-45 
ACPEN 1.20 
AC6PEN 60 
AL60 1.20 
ARPS 60 
ATP4 60 
AZ1 -50 
AZ31 80 
AZ41 -50 
B36 75 

DF91 .30 
DF96 40 
DK40 70 
DK92 1.00 
DK96 70 
DL96 -80 
DM70 80 
DM71 176 

DY802 45 
EBOCC ßb0 
E80CF 5.00 
ESOF 2.20 
E88CC 1-20 

8180F 
70 

E180F 1.16 
E182CC 3' 
E18800 

ß -60 .1148 -60 
EÁ50 40. 
EA76 1.30 
EÁß080 -40 
EAC91 -55 
EAF42 -70 
EÁ1'801 -75 
EB34 -30 

17 ,E1..,!,°1 
1 -75 

EBC81 -40 
EBF80. -40 

E.,..25,,,3 -45 
-40 

EBL21 8'00 
EC86 '84 
EC88 -84 
EC92 -56 
ECC33 2.00 
ECC35 2.00 
ECC40 .90 
ECC81 34 
ECC82 -84 

NAMED TRANSISTOR SETS: - 
LP16 (AC113. A0154. A01ß7. AA120) -615 
per pack. 1/0081D 2/0081, 606. 
1/0044 A 2 ¡0046, 50p. 1 ¡0082D. It 
2/0083 -560. Net of 3/0088 75p. 

Soiled but unused and tested. 81 each. 

and guaranteed. Despatch charges:--25p on all orders below £10 in 

free. Orders despatched same day as received. Any parcel insured against 
parcel extra. Terms of business available on request. Many ether. in 

Please enclose S.A.E. for reply to any queries. 

BL63 2-00 
CL33 1.75 
CTIC 1 -00 
CY31 -70 
DAF91 46 
DAF96 -80 
OCIO -70 

E0083 -84 
ECC84 -35 
ECC85 39 
ECCBO 1-25 
ECC88 41 
ECC189 40 
ECC8071.40 

Special offer of EF50 valves. 

All goods are unused. tested, 
value. Orders over 810 post 
damage in transit for 5p per 
stock too numerous to list. 

i 

(NE WMART 
CS 

ór,allyor 
ELECTRONI l' 1 n e S 

Stockists of Amstrad Teleton Altai Sansui Wharf edale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORSP&P 25p SPEAKERS P &P 70p 

240v !nput6, 7.5 or 9v EMI 13" x 8 ", 3, 8 ohm Plain 53.40 
output .. .. .. .. £2.65 8" x 5" C.Mag. 5 watt, 

12v d.c. input (specify output 6, 7.5 3. 8 or 15 ohm.. .. .. £2.35 
or 9 d.c.) at 300mA .. .. £4.20 8" x 5" Dualcone . 

8 ohm, 10 watt .. i .. £3-70 
ELAC 6? 8 ohm Dualcone .. £3.35 

8" 8 ohm Dualcone .. .. 53-45 
10" Dualcone .. .. £4.10 

-0.,.,........... '.;4-.,..NES 
P&P 45p 

(ster. comp) £1.60 £1.20 UD 1305011¡600 ohm 
GP93/1 or95 /1 uni -dir. ball metal .. £7.45 
ster. cryst £2.00 £1.20 Condenser Mic. 600 ohm ECM77 
GP94 /t or9611 omni -dir . .. £6.90 
ster. ceram. £2.00 £1.20 Cassette Stick Mic. with 

GP101 tryst. comp. £1.00 - nl..ontrol . .. ßI.56 
GP104 ster. ceram £2.IS £1.20 Cass. Stick Mic. with 
BSR X5M or X5H R. Control (Philips type) .. £1.93 

tryst. COMP. £1.65 £1.20 - 

SX6M or SX6H CASSETTES P&P 256 

cryst. ster. £2.25 £1.20 COO C90 C120 
SC5M ste:. ceram. £2.75 £1.20 Low Noise £0.37 £0-48 £0.59 
Sonotone 9TAHC or Philips £0.66 £0.90 £1.27 

9TAHC /G(Diem.) £2.45 £1.20 Memorex £0.61 £1.18 £1.67 
3509 52.45 £1.20 Cassette Head Cleaner £0.48 

Audio Technica AT55 £2.25 - Bib Head Cleaner De- 
Goldring G850 £3.50 £1.75 - magnetiser .. .. .. £1.99 

G800 £525 £1.75 
G800H £525 £1.75 RECORD DECKS P &P £135 
GO00E £9.06 £3.50 GARRARD SP25 Mk IV £2070 

Shure Cartridges á Styli GARRARD SP25 Mk IV /G800 
M44G £6.86 £4.95 with Plinth á Cover .. £33.20 
M55E £8.40 £6.36 BSR MP60 . £17-35 
M75ED Type 2 £15.30 £11.70 Plinth & Cover for Garrard, 
M75EJ Type 2 £1286 £8.25 BSR .. .. £4.77 

These Prices Apply to Mail Order Only. V.A.T. INCLUSIVE. All items subiectto 
availability á manufacturers increase Barclay Card and Access welcome 

Callers Welcome at Manchester 30 -32 Shudehill Tel. 061- 832 7710. Leeds 4 New 

Market St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051 -236 0738 

CARTRIDGES S STYLI P &P 25RpPL 

Cart. Styli 

NEWMART ELECTRONICS 

Mail Order Dept Pw I 

Belmont St, Manton, 
Eccles, Manchester. 

Tel 061.789 5268 

724 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

Electronic 
Coin 
Toss 4- 

An electronic version of the age old game of heads and tails. On 
pressing button either a red or green LED illuminates. Completely 
random. - 

£2.75 + S VAT (Order code 991 -827) 

Overseas orders -add 15% for p & p. All items offered for sale subject to the 
Terms of Business as appears in Doram.Edition 3 catalogue, price 80p. The 
Doram Kit brochure is also available, price 25p. Combined price only 70p which 
also entitles you to 2 x 25p vouchers each one usable on an order placed to the 
value of £5.00 or more (ex VAT). 

ELECTRONICS LTD, P.O. BOX TR8 LEEDS LS12 243E 

Art Electrocomponents Group Company 
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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 fuse. 20 +20 watts rms, 40 +40 watts teak, 

HOW YOU CAN SAVE 
SYSTEM 1B 
For only £80, you get the 20 +20 watt 

Viscount IV amplifier; a pair of our 12 -watt- 
rms Duo Type Ilb matched speakers; a BSR 

MP 60 type deck complete faro magnetic cartridge, 
de luxe plinth and cover. + p & p. £6.50 

£2990 
+p&p.£2.10 

SYSTEM 2 
Comprising our 20 +20 watt Viscount IV 

amplifier; a pair of our large Duo Type III 
matching speakers which handle 20 watts 
rms each; and a BSR MP 60 type deck with 
magnetic cartridge, 

' £9200 de luxe plinth and cover. 

Carriage surcharge to Scotland: Sys emtb £2.SO, System 2 t5 tP&R£7, 

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. £qÁ00 
Output 30 +30 watts L.7 
rms, 60 +60 peak. + p & p. 02.10 

DIY STEREO 

SYSTEM 
COMPLETE WITH SPEAKERS 
Here's real value in DIY! Comprises ready -built 
amplifier module, 3 -speed Garrard auto -return 
deck, and teak- veneer simulate 
cabinets with clear plastic top: 
Easily built by hobb + D & p 04.05 

SPEAKERS Two models- Duo Ilbl 
teak veneer,12 watts rms,24 watts peak, 
18'4 "x 13'/: "x 7t "approx. 

+p& p.06.50 
PER PAIR £34 

Duo III, 20 watts 
rms, 40 watts peak, 
27 "x 13"x11 %" 

48 £7.50 
PEP PAIR 

STEREO CASSETTE DECK N 

Again, this kit is specially design, 

for the experienced Constructor - 
mounting into his own cabinet. 

Features include solenoid- assiste 

AUTO -STOP, 3 -digit counter, 

record /replay PC board, mains 

transformer and input and output 

controls. AC BIAS AND ERASE. 

I.0 20,20WATTS 
STEREO AMPLIFIER KIT 
WITH PZ20POWER UNIT 
FANTASTIC SAVING. A build -it- yourself stereo 
power amplifier with latest integrated circuitry, 
1 OW RMS per channel output, full short- circuit 
and overheat protection. 
LIST£14.50 OUR PRICE a4.9J p*P E7. 

PUSH BU 
(Motor Top 10 Aw 
Complete with speaker, 
fixing strips. The Teurisl 
experienced constructor 
The Tourist IV has five push bi 

medium band and one for lent 

The tuning scale is illuminate 
spun aluminium control knobs 

manual tuning and volume coi 

The modern style facia has be 

IT 
d 

or 

d 

TURNTABLE Popular BSR MP 
60 type, complete 

with magnetic cartridge, diamond 

stylus, and de luxe plinth and cover. 

£3250 
p&0.£1.50 

Iv 
TTON CAR RADIO KIT 

DELUXE ACCESSORY 
KITComprises 

of a matched 
pair of dynamic mica. and 

two replacement 'slider level 
controls. P á P FREE WHEN 
PURCHASED TOGETHER. 

£3,95 
+ p & p 
£1.00 

Ird) 
affle and 
IV -for the 
only. 
Icons, four 

wave band. 

and attractive 

are used for 

trot. 

£10.50 + & P P ndesigned ta 01.50 

blend with most car interiors and the finished 

radio. will slot into a standard can radio 

aperture. Sipe: approx. 7" x 2" e 43 ". 

Power Supply: Nominal 12 volts positive or 

negative earth (altered internally). Power 

Output: 4 watts into 4 ohms. 

111111111( 
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' /e" (approx.) tweeters and 
a pair of matching crossovers. Easily constructed, 
using a few basic tools. Supplied complete with 
an easy -to- follow circuit diagram, and crossover 'COMPACT' 
components. Input 15 watts rms, 30 

each unit. Cabinet size 
11"X 91 '(approx). 

£ELP5SI 

15 -WATT KIT '(Q 
IN CHASSIS FORM 

i 

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 
mlcropnone input. Level rnlxll 
controls fitted with integral 
push -pull switches. Independ 
bass and treble controls and 
master volume. £2750 

70 and 100 WATT 

ent 

£ 

+p &p. 

DISCO AMPLIFIERS 

PORTABLE DISCO CONSOLE 
with built -in pre -amplifiers 
Here's the big -value portable disco 
console from RT -VC! It features a pair 
of BSR MP 60 type auto -return, 

single -play professional series record 
decks, Plus all the controls an 

need to givelfabulous disco 
£ 5500 performances. Simply 

connects into your existing + p & p. £6.50 

slave or external amplifier, 

a matures you 

Brilliantly styled for eaue vlsw penm mance! Sloping fascia, so that you can use the controls thous fuss 

or bother. Brushed aluminium fascia and rotary controls. Five smooth-acting, vertically mounted slide controls - 
master volume, tape level, mit level, deck level, 
PLUS INTER -DECK FADER for perfect 

graduated change from record 

deck No.1 to So. 2, or vice- £49O0 versa. Pre -fade level control 

(PFL) lets YOU hear next disc + p & p. £3.00 
before fading it in. VU meter 

monitors output level. 70 

watts rms, 140 watts peak 

output. All the big features as 

on the 70-watt 
amplifier, but with a massive 

£6500 
100 watts rms, 200 watts p a p £4.00 

eak ou t rower. 

Sp, 

r 
When you are looking for a good spi 

why not build your own from this kit 

watts peak, FOR TOP VALUE . 

,+2!'+ 
p & p. 

How about this for incredible P. 
0 bookshelf value from RT -VC! A 

p14 1 ' pair of high efficiency units for 
E TER r my £ £7.50 - just what you 

need for low -power amplifiers. 
These infinite baffle enclosures 
come to you ready mitred and 
professionally finished. Each 

cabinet measures 12" x 9" x 5" 
(approx.) deep, and is finished in 

Rosewood. Complete with two 
8" (approx.) speakers 
for max. power 

handling of 7 watts. p &p £1.70 
per pair 

aker, 
It's 

the unit which we supply with the above 
enclosures. Size 13" x 8" (approx.) EMI 
woofer, 3t /." (approx.) tweeter, and 

matching crossover. £'50 + 

Power handling capacity. 
15 watts rms, 30 watts peak. PER SET 

DECCA 20 WATTS STEREO SPEAKER 
. This matching loudspeaker system it hand -made, as only Decca know how, built to a specification, 

not down to a price. 

The kit comprises of two 8" diameter approx. base drive uni , with heavy die cast chassis laminated 

cones with rolled P.V.C. surrounds Twos" diameter appro .domed tweeters complete with 
crossover networks, 

Our price p r stereo pair £30.00 +04.00 P & P. 

ELECTROLYTIC CAPACITORS 
AT BARGAIN PRICES 
all brand new from reputable inter- 
national manufacturers. 
PACK 1 Containing 30 mixed Elec. 
trolytics, valves from 4.7 mfd to 47 mfd. 
Minimum 16V working. 55p + 20p p &p. 
PACK 2 Containing 17 mixed Electro- 
lytic valves from 100 mfd to 2200 mfd. 
Minimum 16V working, Majority 40V 
working. 75p + 200 p&p. 

ALL PRICES INC.VAT 
AT CURRENT RATES 

GOODS NOT DESPATCHED OUTSIDE UK 
itcrs subject to availability 

Price correct at 1/11/76 and 
subject to change wirhautnatice= 

We are unable to show ail our products. so 
please send S.A.E. for our fully descriptive 
catalogue and any further information. 

2i C HIGH STREET, ACTON, LONDON W3 6NG 
323 EDGWARE ROAD, LONDON W2 
Personal Shoppers EDGWARE E OAD: 9 a.m. -5.309 m. 

Half day Thurs. 
ACTON 9.30a.m. -5p.m. Closed all day Wed 
and half day Sat. 

Minimum 
Access and 
Barclaycards 015 

DO NOT SEND CARD 
Just write your order giving 
your credit card number 
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AUDIO 
MODULES 

A NEW APPROACH TO QUALITY HI -FI 

Cliff palm Ltd. introduce a flexible range of high quality modules to 
enable a sophisticated hi -fi system to be built up from simple 
beginnings. 
An initial 20W r.m.s. + 20W r.m.s. stereo with standard controls 
can be expanded to give a 40W + 40W system with (in addition to 
the normal bass, treble and balance controls) a further range 
comprising "rumble" and "hiss" switchable controls with a range 
of frequencies; and a stereo image width control. 

STEREO PRE -AMP: CP-P1: PRICE £1330 
+ VAT £1.66 

Specification 
Input Sensitivity 

Magnetic 
Tuner 
Tape 
Auxiliary 

3mV 
100 mV 
100mV 

1 -100mV 

Signal/ 
Noise 
>70d B 
>70dB 
>70dB 
60dB- 
70dB 

Impedance 

47Kí2 
10KS2 
I0Kû 

200K0 

Magnetic !/p overload 33dB; 
Distortion 0-04% at 1KHz; Output 1v 

into 10K52; 
Supply voltage ±18v nominal; 
Tone controls, Bass ±12dB at 100Hz; 

Treble ±12dB at 10KHz. 

Description: This is a general purpose 2 channel pre -amplifier 
suitable for use with gramophone, tape, microphone or tuner 
inputs. It requires no external components other than the poten- 
tiometers for the bass, treble, balance and volume controls and 
the input selector switch. The unit is ,internally protected against 
accidental reversed supply connection. 

r.m.s. 

AMPLIFIER: CP2 -15 -20 PRICE: £12.85 
40W r.m.s. single + VAT £1 -61 

20W r.m.s. + 20W r.m.s. stereo 
Specification: 
Power output; 40W r.m.s. into 80, 1 channel 
or 30W r.m.s. into 15f, 1 channel 
or 20W r.m.s. + 20W r.m.s. into 452, 2 channel 
or 15W r.m.s. + 15W r.m.s. into 80, 2 channel 
Input Sensitivity 1v r.m.s.; Frequency 
response 20Hz- 20KHz, at -3(1.13; Distortion 
0.04% at 15W; Supply Voltage ±18v nom- 
inal; Size 5.1 x4x1.25 inches, 130x102x 
32m m. 

Description : This module is designed to give either a 20W + 20W 
stereo amplifier or alternatively a 40W single channel. It has built -in 
protection against accidental reversed supply connection and it 
incorporates a thermal shut -down facility to prevent over- dissipa- 
tion. No external components are required. 

INDUSTRIAL PRICES FOR THE HOBBYIST 
ALL 'BIG NAME' BRANDED GOODS - MONEY BACK GUARANTEE 

COSIMOS CD 4038AE 0.99 CD 40866E 0.66 CA 3127E 1.31 
CD 4000AE 0.19 CD 4040AE 0-98 CD 40898E 1.42 CA 3600E 1.01 
CD 4001AE 0.19 CD 4041AE 0.77 CD 40936E 0.73 
CD 4002AE 0.19 CD 4042AE 0.77 CD 40946E 1 -71 D.I.L. Sockets 
CD 4006AE 1.08 CD 4043AE 092 CD 40958E 0.96 8 pin 0.16 
CD 4007AE 0.19 CD 4044AE 086 CD 40868E 0.96 14 pin 0.20 
CD 4008AE 0.88 CD 4045AE 1-28 CD 40978E 3.41 16 pin 0.22 
CD 4009AE 0.52 CD 4046AE 1.22 CD 40998E 1.68 24 pin 0.33 
CD 4010AE 0.52 CD 4047AE 0.84 CD 45026E 1.13 28 pin 0.37 
CD 4011AE 0.19 CD 4048AE 052 CD 45108E 1.24 LM 555CN 0.53 
CD 4012AE 0.19 CD 4049AE 0.52 CD 45116E 1.43 703CN 0.98 
CD 4013AE 0.52 CD 4050AE 0.52 CD 4514BE 2.51 709CN 0.40 
CD 4014AE 0.92 CD 40518E 0.86 CD 45156E 2.87 710CN 0.56 
CD 4015AE 0.92 CD 40528E 0.86 CD 45166E 1-25 711 CN 0.63 
CD 4016AE 0.52 CD 40536E 086 CD 4520BE 1.14. 8 pin 741CN029 
CD 4017ÁE 0.92 CD 40548E 1.07 CD 4527BE 1-44 747CN 1.07 
CD 4018AE 0.92 CD 40558E 1.21 CD 45326E 1.32 748CN 0.49 
CD 4019AE 0.52 CD 40566E 121 CD 4555BE 0 84 3900CN0-75 
CD 4020AE 1.01 CD 4060AE 1.02 CD 45588E 0.84 301 AN 0.58 
CD 4021AE 0.92 CD 40636E 1.00 AUDIO t /C's 
CD 4022AE 0.88 CD 4066AE 0.57 CA 3028A 0.83 DIODES 
CD 4023AE 0.19 CD 40676E 3.42 CA 3035 1.41 1N4001 0.04 
CD 4024AE 0.72 CD 40688E 0 20 CA 3045 2.99 1N 4002 0-04 
CD 4025AE 0 19 CD 4069BE 0-20 CA 3046 0.73 1N 4003 0.04 
CD 4026AE 1-58 CO 40706E 0.54 CA 3048 1.78 IN 4004 0-05 
CD 4027ÁE 0.52 CD 40718E 0.20 CA 3052 1.23 1N 4005 0.05 
CD 4028AE 0.83 CD 4072BE 0.20 CA 3053 0.48 1N 4006 0.05 
CD 4029AE 1 05 CD 4073BE 020 CA 3065 1.40 IN 4007 0.05 
CD 4030AE 0.52 CD 40756E 0-20 CA 3075 1.35 1N 4148 0.02 
CD 4031AE 2.02 CD 40768E 1.42 CA 3080 0.54 IN 914 0'03 
CD 4032AE 0.98 CD 40776E 0.54 CA 3081 0.82 BZY 88c 2.7v- 
CD 4033AE 1.28 CD 4078BE 0.20 CA 3082 0.84 33v 0.06 
CD 4034AE 1.75 CD 40818E 0.20 CA 3089E 2.01 OA 47 - 0.05 
CD 4035AE 1.07 CD 40828E 0.20" CA 3090E 0.92 OA 200 0.07 
CD 4036AE 0.87 CD 40858E 0.66 CA 3097E 0.99 OA 202 0.07 
Transistors 2N 3703 0 171 40360 0.24 40594 0 69 BCY 72 0.11 
2N 2102 0.70 2N 3704 0.18 40361 0.25 40636 1 06 BFX 29 0.37 
2N 2369 0-23 2N 3706 017 40362 0.26 40673 0 49 BFX 30 0.40 
2N 2905 0.32 2N 3708 0.15 40406 0.42 BC 107 0 14 BFX 84 0.27 2N 3053 0-18 
2N 3054 0.58 

2N 4036 0.59 
2N 4037 0.48 

40407 
40408 

3.33 
BC 108 0 13 8FX 85 033 0.48 

0.49 BC 109 0 16 BFX 88 0-23 2N 3055 0.62 
2N 3440 0.57 

2N 5296 0.42 
3N 128 0.71 

40409 
40410 0.49 BC 237 0 12 BFY 50 0.28 

2N 3442 1.54 3N 140 0-89 40411 2.44 BCY 70 0 18 BFY 51 0.27 
2N 3702 017 3N 141 0.79 40595 0.80 BCY 71 0 20 BFY 52 0.27 

TERMS: C.W.O. 15P POST & PACKING. 12 }% VAT. 
8% VAT ON CMOS. Send SAE for comprehensive list 

ROWNSGEM LTD. 
Rosebank Parade, Plough Road, Yateley, Camberley, 
Surrey. Phone No. 0252 871388 

The Professional Organisation for the 'Hobbyist' 

FUNCTION GENERATOR: CP -FGI PRICE: £1175 
+ VAT £1-47 

For those requiring a wider range of facilities, this module provides 
bass and treble filter controls, comprising switchable cut -off 
frequencies for rumble and hiss reduction. Also included is a 

stereo separation control. The unit is complete except for potentio- 
meters and switches. 

POWER SUPPLY: CP -PS 18/20 PRICE: £5.75 
+ VAT £0.72 

This is suitable for one 20W + 20W complete system. For a 40W + 
40W system, two power supplies are required. 

Full application notes are provided. 

Post and Packing are free on all orders. 

All units are guaranteed for 2 years. 

Cliffpalm Ltd. 
DEPT. HF /PW, 13 HAZELBURY CRESCENT, 

LUTON LUI 1 DF, BEDS. 
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DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

IC SIGNAL 
INJECTOR 
For audio fault finding, this battery operated unit may be simply 
attached at any point in the circuit to provide a 1 KHz square wave 
of pre -settable amplitude, up to 5V. Using only one I C the unit, 
complete with battery, is incorporated in a case only 50 x 50mm x 
100mm long with probes to provide connection to circuit. Easy to 
construct for only: 

£2.20 + S VAT (Order code 991 -877) 

Overseas orders -add 15° %, for p & p. All items offered for sale subject to the 
Terms of Business as appears in Doram Edition 3 catalogue, price 60p. The 
Doram Kit brochure is also available, price 25p. Combined price only 70p which 
also entitles you to 2 x 25p vouchers each one usable on an order placed to the 
value of £5.00 or more (ex VAT). 

ELECTRONICS LTD, P.O. BOX TR8 LEEDS LS12 2UF 

An Electrocomponents Group Company 
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TECHNOLOGICAL b arcia PRECISION PRODUCTS 
ELECTRONICS 

CASIO 
fx -201P (Illus,) 
10 digit or 8 digit, 2 Exp. 
127 Steps. 10 Inde. 
meurs, cos, sin, tan. 
All log functions 
Degree Rad. Un- 
conditional jump 
and manual jump 
as well as ipdirect 
address, subroutine 
etc. The programme 
function allows ybu 
to handle any type 
of calc. under any *£49 95 condition 
fx -102. The world's first fractional 
calculator, 10 digits or 8 plus 2 Exp. 
sin, cos, tan. Deg. rad. (exp. 10±09). 
Trig. Inverse common & Natural logs. 
Reciprocals. Sexagesimal, Pi entry. 
Statistical calcs. , Incl. 2 kinds of 
Standard deviation and other appli- 
cations. *£19.95 
fx -19. 8 digits or 6 plus 2 Exp. Trig, 
Inverse trig. All log functions. Sqr 
roots, Reciprocals. Sexagesimal/ 
Decimal conversions, 2 kinds of 
Standard Deviation and other appli 
cations. *£16.95 
AL8 A -dig. Fractional Calcs. standard 
deviations remainder from division. 
Time talcs. 2 mem. fact. £13.95 

TEXAS 
SR56 ,) 
100 Step program- 
mable. 10 digit, 
2 Exp. 101nde mem- 
ories, all log trig 
and Stat functions. 
Can be programmed 
for maths, elec- 
tronic engineering, 
statistical, financial 
and navigation. 
£57.95(R) 
SR52. 224 programme steps. 20 Inde- 
pendent memories. 9 level parenthesis. 
Card programmable. Supplied with 20 
blank magnetic cards and prog. manual 

(R)£199.00 
Any of the following pre -programme 
manuals: 1. Statistics. 2. Electrical 
Engineering. 3. Mathematics. 4. Finance. 

ONLY £25 each 
SR51. 10 digit, 2 Exp. Rechargeable. All 
log and trigs, Hyperbolic x to the root 

If y. Rad & Des. Factorial. Mem. 3 
nde. mems. Linear regression. Mean, 

variance, standard deviation. Permuta- 
tion, Perms, Random number generation 
+ 20 basic converts., and their inverse. 

(R)£47.95 
TI30. 48 functions plus Algebraic 
operating system. 15 seats parenthesis. 
Constant, roots, powers, reciprocals. 
Sci notation. Log, trig, deg rad, mem, 
step function. 

£15.95. Charger £7.95 

NOV US 
4140 (Illus.) 
10 digit, 2 Exp. 54 functions. 4 -level 
roll stack. 3 Fully addressable memories. 
Logs, Trigs, Stat and Metric conversions 
etc. (R)£42.95 
4650. 8 digit, 2 Exp. Algebraic logic. 
2 -level parentheses. Full mem. Addres- 
sable. Trig, sin, cos, tan and inverse 
trig functions. Deg rad. Reciprocal, 
Sq root. Powers and PI entry. Mem Ex 
and Register Ex (R)£27.50 
4525. 8 + 2 Exp. 100 step prog. R.P.N 
Full log and trig. XY Exchange. Mem.; 
4 roll stack, skip, delete. Additional 
progs within the 100 step(R)£34.95 
4515.100 step grog version (R)£31.95 
6035. 100 -step programmable Statis- 
tician. Rechargeable. (R)£34.95 
6025. Rechargeable. Financier 100 -step 
programmable (R)£34.95 
4510. 8 digits. 3 level stack. All trig & 
log functions. -. sr. Reciprocal 
Memory, etc. £12.95* 
6030. Statistician. £15.95* 
6010. Metric. £15.95* 

The ZYCON 
L.C.D. 
KLC3 
L.C.D. Constant displa 
Shows Hrs, Mins & 
pulsating secs. Chrome 
finish with Stainless 
Steel back and FREE 
Adjustable S /Steel 
bracelet. £24.50 
Gold Plate £2645 

range of Quality 
Electronic Watches 

L.E.D. 

KLC9 
Constantly shows hrs, mins 
& Pulsating secs. Press 
command button for mth 
á date, press again for 
mins & secs. May be set 
to alternate hr & mins to 
mth & date every 2 secs. 
resets to time. 4 yr cal. 
'Nile Lite' £37.90 
Gold Plate £42.40. 
FREE matching bracelets 
with each. 

KLCS 
U.S.A. MODULE 
Continuous hrs, mina & 
pulsating secs. Press 
command button for mth 
& date. Press again for 
secs readout. Setting for 
alternating hrs & mien to 
mth & date every 2 secs. 
Auto -time reset. 4 yr 
calendar. 'Nite- lite'.. 
FREE matching S /Steel 
bracelet £39.95 

KED5 
5- Functs. Shows Hrs, Mins 
Secs, Mth & Date. 4 -Yr 
calendar. Beautifully 
finished with S /steel back 
& FREE Leatherette 
Strap. £19.95 
Gold Plate £295 
KED6 A fantastic 6- Functions- 
window display shows 
Hrs, Mies, Secs, Mth & 
Date. Day of week in 
letters. Single button. 
Auto -hold & Fade -out. 
4 Yr calendar. Case in 
Heavy Rhodium on Brass 

matching hing S /steel 
ed)ustable bracelet. 
£29.95 Gold Plate £33.90 

KED6 PLUS 
Month & Day of the Week 
in Letters! Shows Hrs, 
Mins, Secs, Date, Mth & 
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. Trimest watch in the world. 
£37.50 ONLY Gold Plate £40.50 

EXCLUSIVE! 
Digital Alarm Watch 
Just arrived and only 
from us! Shows Hrs, 
Mins, Secs, Mth, Date p 
& Day! Advance bleep 
as a reminder then 
PULSATING BLEEP for 

secs unless stopped 
when 

secs 
will bleep 5 pomins 

later as a further reminder 
AM /PM feature. Simple to set. Alarm - 
set check. Single command button for 
all time functions. NO MORE PARK- 
ING FEES! Solid Stainless Steel 
throughout with matching bracelet. 
ONLY £98.90 +£1.50 Inn. & P.P. 

LADIES DIGITAL 
THE IDEAL PRESENT! 

An elegant 6- function 
watch. Shows Hrs, 

1 
Mills, Secs, Mth, 
Date, Day! She'll love 
this piece of 
miniaturised elec- 
tronic wizardry! Gold 
Plate or with stylised 
Chrome Bezel, each 
with matching 
bracelet. 
GOLD PLATE 

£39.95 
S /steel £36.95 

+ £1.50 Ins. P &P 

AT LAST -THEY'VE ARRIVED! 
AND YOU HAVE A 
CHOICE OF TWO! 

CBM 
4190R (Illus.) 
10- digit, 2 Exp. 00 function 
pre -programmed. Metric 
conversions. Extra 
functions to the 4148R: 
Perms and combina- 
tions. Gamma. Pois- 
son and Binomial 
distributions, fac- 
torial, complex num- 
bers, hyperbolic 
functions, linear 
regression and inte- 
gration of Y = f(x). 

(R)£36.95 
79190. 8 -digit or 5 -digit + 2 Exp. Full 
trig and log functions. Sq root. Reci- 
procals Yx, Xx, sr. Register exchange. 
Memory plus. Store recall. Sign change. 
Algebraic logic 

£10.95* 
4148. 10 -digit + 2 Exp. Full log and 
trig fund. Xa, Reciprocal, sr, x root of y. 
Polar rectangular co- ordinates. 2 -store 
mem. Mean and Standard deviation. 

(R)£26.95 
1800. As 4148 but Green display and 
Bat operation. 

£20.95* 

SINCLAIR 
CAMBRIDGE 
SCIENTIFIC 
5 -digit 2 Exp 
C & CE key sin 
cos 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 300 - 
Larger version of abode. 

SOLAR WATCHES 
Restrained elegance by ZYCON 
Ultra thin dress watch exclusive to us. In 20 micron GOLD PLATE! 
Shows Hours, Minutes, Seconds and Date. Backlight for viewing 
in darkness. This is the neatest Solar Watch we have seen! 
With flexible, adjustable Gold Plated bracelet. 

AND FOR THE SPORTSMAN ... 
A really rugged watch in solid Stainless 
Steel with Stainless Steel adjustable band. 
Shows Hours, Minutes, Seconds, Month and 
Date. Ideal for wearing when indulging in £120,00 outdoor activities. 
£115.00 £1.50 Ins. & P &P +£1.50 Ins. & P &P 

ALL WATCHES COME IN FREE PRESENTATION BOX 
ALL ZYCON WATCHES CARRY OUR 'NO 
QUIBBLE' 1 YEAR GUARANTEE 

ROCKWELL 
64RD (Illus.) 12 -digit 
or 8 -digit + 2 Exp. 
Additional to the 
94RD. Polar rec., 
co- ordinates. Log 
Trig, rad or grad. 
£24.50* 
44RD. 9 -digit or 
5 -digit and 2 Exp. 
Green Display. Store. 
Similar the 63R £19.50* 
24K. Stainless Steel SIlmline, Green 
display. In beautiful leatherette wallet 
to hold pen, note pad and credit cards 
(all Included). Full memory. Click 
buttons. Rechargeable. (R)£21 .9s Including recharger. 

ALL ITEMS CARRY 1 YR. GUAR. 
PRICES INCLUDE V.A.T. 
e Free B.S.I. adaptor. (R) Free recharger 

£8.95 

£13.90* 

4 
DECIMO DIGITAL 
CLOCK RADIO 

LARGE 
DIGITAL 

READOUT 

This is the most unique clock /radio in 
the country today having a soft, 1=" high 
orange -glow digital readout which is 
completely silent and non -pulsating. 
In a beautifully styled enclosure with 
up -to -date VHF /MW radio. You can 
awake to soft music or alarm -and if 
you want up to ten minutes more-just- 
press 
0 minute 'sleep. button in case you 
drop off while the radio is on! 

OUR PRICE £33.95 Plus 
£1 P &Pt- rl ORDER FORM 

I 
THURS BETWEE 

AND 
& 5 

PERSONAL 
m. 01- 4584755. SUNDAYS 10a m. oN p.m. 

I To: BARCLAY ELECTRONICS Dept. 12PW, 
I 1115 FINCHLEY ROAD, TEMPLE FORTUNE, LONDON N.W.11 

u Please send me 

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

value £ Please add 55p to all items to cover p. á p. 

NAME 

ADDRESS 

1 PHONE BARCLAYCARD OR 
ACCESS ORDERS. 
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her information. 
P.E. ORION TUNER UN 

MAY BE PURCHASED AS F 

4TE ITEMS. SEND S.A.E. FC 

Ill 

I. 

11,111 
INVERTORS 

240v -50Hz from your 12v car battery 
25 watt -£4.75 300 watt (12v)- £33.0B 
40 watt -£8.27 400 watt (24v)- £3905 
75 watt- £1203 500 watt (24v)- £48.18. 
150 watt -£21'27 1 Kw (56v)- £127.00 
300 watt (24v)- £26.45 1.5 Kw (11.v)- £140.80 
All above Invertors are in kit form but may be 
purchased bi,iit up in metal case and ready 
for use. Price list sent on receipt of s.a.e. 
Prices include p. and p. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

240v -50Hz -150 watt inverter with built in 
battery charger. In event 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 L1.70p.p. 

DIGITAL WATCH 
FOUR FUNCTION DIGITAL WATCH 
FOR ONLY £1B with 1 Year Guarantee 
HOURS . MINS.. SECONDS . DATE 
American Design, UK Manufacture. 

TRANSFORMERS AND COILS 
Both high volume and small order capacity 
available. 
Special offer. Miniature mains transformer 
8- 0- 43v.OvA. 85p + lop p. & P. 

P.E. ORION STEREO AS_ TRO IGNITION 
AMPLIFIER & TUNER 

20 + 20 Watts r.m.s. into 8 ohm load. Distortion 
less than 0.01% 100Hz- 10kHz. Frequency 
response ± 1dB 20 Hz to 20kHz. Hum level 
virtually nil with volume full on. 

This is a power amplifier of superb quality 
incorporating the very latest design features. 
Professional hi -fi enthusiasts have classed it 
as fantastic and real value for money. The 
CCT incorporates a low flux transformer and 
inputs for disc, tape, tuner, etc. 

Complete kit of parts including slim line 
bookend case, silk screened front panel and 
knobs £48.60 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 fur 

PARTS 
SEPAR, 

T 
ULL KIT OR 
R DETAILS. 

N.B. -DELIVERIES ON ALL ITEMS MAY TAKE UP TO 
28 DAYS. DEPENDING ON AVAILABILITY AND DEMAND. 
CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS 
CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES 

ASTRO IGNITION SYSTEM 
Complete kit of parts for this proven 
and tested system £10.45 inc.VAT 
Ready built with only two connec- 
tions to alter £13.75 inc. VAT. 
Thousands have used this system 
both home and abroad. Consider 
these advantages -more power, 
faster acceleration, fuel economy, 
excellent cold starting, smoother 
running, no contact'breaker burn- 
ing. Also because of the high 
energy Spark the fuel mixture can 
be made weaker giving further 
economy and fewer plug problems. 
Fitting time when built 5 minutes 
approx. Please state whether 
positive or negative earth. 

TRADE and EXPORT ENQUIRIES 
WELCOMED ON ALL PRODUCTS 

ASTRO ELECTRONICS 
pringbank Road, West Park 

CHESTERFIELD. 31475 
5 111 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT) 

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. 

728 

Brochure, without obligation to: 

BRITISH NATIONAL RADIO 
& ELECTRONICS SCHOOL, 

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

NAME 

ADDRESS 

WAA I 
(Block cape plea4e4 

CMOS MORSE 

ncILit N 

Fully electronic automatic morse keyer giving perfectly spaced dots 
and dashes of correct duration. Sidetone or silent operation with 
variable speed to suit novice or expert. Very low current drain on 
internal battery. Single paddle operation; suitable for most 
transmitters with a keying facility. Give your morse that precision 
quality. As featured in 

£9.45 + H VAT (Order 997 -049) RÁD.7COMtfv1 
n of 

Overseas orders -add 15% for p & p, All items offered for sale subject to the 
Terms of Business as appears In Dorm Edition 3 catalogue, price 60p. The 
Doram Kit brochure is also available, price 25p. Combined price only 70p which 
also entitles you to 2 x 25p vouchers each one usable on an order placed to the 
value of £5.00 or more (ex VAT). 

DORAM ELECTRONICS LTD, P.O. BOX TR8 LEEDS LS12 2UF 

\ \` An Electrocomponents Group Company 
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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 4SJ Phone 888 4474 

CLEAR PLASTIC PANEL METERS 
Size 59mm X 46mm x 35mm these meters require a 
38mm hole for mounting. 
ME6 =0 to 50 micro amp Full Scale 
ME7 =0 to 100 micro amp Full Scale 
ME8 =0 to 500 micro amp Full Scale 
ME9 =0 to 1 m/a Full Scale 
ME10 =0 to 5 m/a Full Scale 
ME11 =0 to 13 m/a Full Scale 
ME12 =0 to 50 m/a Full Scale 
ME1S =0 to 100 m/a Full Scale 
ME14 =0 to 500 m/a Full Scale 
ME15 =0 to 1 amp Full Scale 
ME18 =0 to 50 volte 
ME17 =0 to 300 volta 

A.C. Full Scale 
31E18 S" Meter 
ME19= "VU" Meter . 

OUR PRICE £3.50 
+8% 

"0100" 100 WATT AMPLIFIER 
All built and tested, mounted on a plain aluminium 
chassis which measures 18" x 94" x 4 " and which you 
can mount into a cabinet of your choice. Four con- 
trolled inputs, master volume, treble, middle and base 
controle. We protected output. 100 watts clean into 
Bohm L /S. Ideal for disco, music groupe, PA. and 
clubs. A bargain at £42 + Sl carr. + 8% VAT. 

AIRCRAFT BAND CONVERTER 
A most popular unit providing instant 
conversion of any medium wave radio 
to cover the fascinating V.H.F. 
aircraft band. Spec.: 9 volts. Used 
with any AM or FM radio without 
requiring to be connected. Tunes: 
110 -135 MHz. Size: 100 x 70 x 
40mm. Our price £550 + 124% VAT. 

MULTI-METER M1212 
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 avale 
and - poor 
ranges, then 
read the 
specifica- 
tione for the 
3111112, and 
send for one! 

AC volte: 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 rIA, to 
0/10 amps 10 ranges. 
Resistance: 0 to 100 ohms, 
to 0/16 meg ohms in 4 
ranges. Decibels: -20 to 
+62 db in 10 ranges. Size: 
64 x 4} x 25inch. 
Price £1950 + 8% VAT. 

BARGAIN PROJECT BOT 
A plastic box with moulded 
extrusion rails for PC or 
Chassis panels with metal 
front plate fitted with four 
screws (all supplied). 
OUR PRICE Sop. +8% 

POWER SUPPLY UNITS 
+ 8% 

PP1 switched 3, 44 6, 74, 
9 and 12 volts st 500 m /a, 
with on /off switch and 
pilot light. Size: 130mm x 
55mm x 75mm. 
ONLY £450 

M3 CONDENSER 
MICROPHONE 
Cardfoid and -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 £1850 + 121% VAT. 

TI MULTI-METER 
Ideal tester for everybody interested in 
electronics. Weighing less than 100 
grammes and only 60 x 24 x 90 mm 
Ranges: A.c. volts: 0.10V, 50V, 250V, 
1,000V, D.c. volts: 0 -10V, 50V, 250V, 
1,000V. D.c. current: 0.1mA, 0- 100mA. 
Resistance: 0.150 kohm. 
Price £4.75 + 8% VAT. 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double 
poly packe. Our Price 650 +P /P +V 

sealed one pound 
IT (438 %per lb. 

3 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 

Three Channel Bass, 
Middle, Treble, Each 
channel has its own 
sensitivity control. 
Just connect the in- 
put of this unit to 
the loudspeaker ter- 
minals minals of an amplifier and connect three 250V up to 
1000W lamps to the output terminals of the unit, and 
you produce a fascinating sound -light display. (All 
guaranteed.) £18.50 plus 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 enabl s a large range of battery 
powered radios, and calculators to be more economic. 
ally operated off the mains 220.240V A.C.) Instantly 
switchable for 6, 7.5 or 9 Volta, current rating is 
250mA. A polarity reversing coupler is incorporated 
into the 2 metre lead which 's terminated by a unique 
4 way plug offering connections by 2.1 and 1-Sean 
sockets, 2.5 and 35mm plug The sealed moulded unit 
is fitted with a 2 pin 5 amp mains plug and measures 
47 x 35 x 63mm. Nominal weight: 0.22 kg. 
ONLY £230 + 8 %. 
TIE -CLIP CONDENSER MICROPHONE 
Omni -Directional 600 ohm 40- 15,000Hz. 
Extra long lead. Ideal for stage work. 
conferences, etc. Price £8.50 + 124% 
VAT. 

LOW NOISE LOW PRICE CASSETTES +8% 
Good quality tape in well made screw type cassettes. 
Presented in single plastic cases. 
C60 =33p C90 -48p C120 -.60p 
10% Discount on ten or more cassettes of one type 

EFFECTS 
PROJECTOR 

I "160" 
No Disco should 
be without our 

new effects projector, we 
believe that this is the 
most versatile machine for 
projecting coloured images 
to supplement your music. 
Spec :-Volts =220/240 AC 
50Hz. Lamp A1/167 150 
watts. Standard Lens = 
60 m /m. 
A sturdy metal construc- 
tion and takes a range of 
lenses and accessories. 
Comes complete with 6" 
liquid wheel and ready to 
use. A bargain at £27 + 
VAT 8 %. 

LOIIDSPEAKERS +12}% 

24" 8 ohm BOp 

24" 40 ohm 60p 

24" 80 ohm BOP 

5" 8 ohm ceramic £1.26 

Al9 STEREO PRE- AMPLIFIER 
Using standard phono plug con - 
nections. Input impedance: 50,000 
ohms. Maximum input: 30 mv. 
Maximum output: 1.8v (at 1% dis- 
tortion). Gain: 10mv input, 0.5v 
output. Frequency response: 30- 
20,000 Hz. S/N ratio: over 60 dB. 
Power supply: 240v AC. Dimen- 
sions: 101 x 63 x 40mm. 
Our Price £330 + 124% VAT. 

II,K. CARRIAGE 50p UNLESS OTHERWISE STATED 
VAT -All prices are excluding VAT. Please add to each item the VAT rate indicated. 
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Telephone (0273) 414371 
Telex : IDACON BRIGHTON 87443 
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High quality audio 

730 

OUR PRICE ONLY 

The 450 Tuner provides instant programme selection at the touch 
of a button ensuring accurate tuning of 4 pre -selected stations, any 
of which may be altered as often as you choose, by simply changing 
the settings of the pre -set controls. 
Used with your existing audio equipment or with the BI -KITS 
STEREO 30 or the MK60 Kit etc, Alternatively the PS12 can be 
used if no suitable supply is available, together with the Trans- 
former T461. 
The S450 is supplied fully built, tested and aligned. 
The unit is easily installed using the simple 
instructions supplied. 

AL 

STEREO FM TUNER 
Fitted with Phase Lock -loop 

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

Typical Specification: 
Sensitivity 3,14 volts 
Stereo separation 30db 
Supply required 20 -30v 

at 90 Ma max. 

STEREO 
PRE-AMPLIFIER PA 100 

25 Watts 
(RMS) 

Max Heat Sink temp. 90C. Frequency response 20Hz. 
Distortion better than 0.1 at 1kHz. Supply voltage 15- 
50v. Thermal Feedback. Latest Design improvements. 

Load- 3,4,5, or 16ohms. Signal to noise ratio 80db. 
Overall size 63mm. 13mm. 

Especially designed to a strict specification. Only the 
finest components have been used and the latest solid - 
state circuitry incorporated in this powerful little amplifier 
which should satisfy the most 
critical A.F. enthusiast. 

ONLY £4.35 
Stabilised Power Supply Type SPM80 

SPM80 is especially designed to power 2 of the AL60 
Amplifiers, up to 15 watts (r.m.s.) per channel simul- 
taneously. With the addition of the Mains Transformer 
BMT80, the unit will provide outputs of up to 1.5A at 35V. 
Size: 63mm, 105mm, 30mrrt. Incorporating short circuit 
protection. 
INPUT VOLTAGE 33.40V. A.C. 
OUTPUT VOLTAGE 33V. D.C. Nominal 
OUTPUT CURRENT 10mA -1.5 amps £3.75 
OVERLEAD CURRENT 1.7 amps approx. 
DIMENSIONS 105mm x 63mm x 30mm 
TRANSFORMER BMT80£2.60 -I- 62p. postage 

Frequency Response + 1dB 20Hz- 20KHz. 
A top quality stereo Sensitivity of inputs: 

pre -amplifier and tone 1 0ÓK ohms 
t 100mV Into 

control unit. The six 2. Radio Tuner IOOmV into 
push- button selector 3 

10 ohms 
switch provides a 0K 

K 

ohms 
P.U. 3mV into 

choice of inputs cur et within tdBifrom 
2oHzAto together with two 20KHz. Supply 20 -35Vr 

to 

at 20mÁ. really effective filters Dimensions- 209mm >Ogmmx 
for high and low fre- 35mm. 

quencies, plus tape output. f13.75 pap 
MKSO AUDIO KIT: 45p 

Kit of parts to include on /off switch, neon Indicator, stereo ofheadphone socckets plus instruction booklet. COMPLETE PRICE £29.55 plus 62p postage. TEAK 60 AUDIO KIT: 
Comprising; Teak veneered cabinet stie 16;" x x 3f ", other parts include aluminium chassis, heatsink and front panel bracket plus back panel and approp- riate sockets etc. KIT PRICE £1070 plus 62p postage. 

TEREO COMPLET 30 AUDIO NE A SSIS 

7 +- 7 WATTS R.M.S. 
The Stereo 30 comprises a complete stereo pre -amplifier, power amplifiers and power supply. This, with only the addition of a transformer or overwind will produce a high quality audio unit suitable, for use with a wide range of inputs i.e. high quality ceramic pick -up, stereo tuner, stereo tape deck etc. Simple to install, capable of producing really first class results, this unit is supplied with full instructions, black front panel, knobs, mama switch, fuse and fuse holder and universal mounting brackets enabling it to be in- stalled in a record plinth, cabinets of your own construction or the cabinet available. Ideal for the beginner or the advanced constructor who requires Hi- Fi performance with a minimum of installation difficulty (can be installed in 30 mins.). 

TRANSFORMER £2.45 plus 62p p & p 

TEAK CASE £5.25 plus 62p p á p. £1625P6P46p. 
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equipment mono and other modules for Stereo 

NO W BI-PAK 
BRINGS YOU-- 

The AL8O 
357 power Amp! 

ONLY 

MPA 
30 

+ 8% VAT 

A High Fidelity Power Amplifier with a maxi- 
mum Power Output of 35 watt R.M.S., 
which has a maximum operating voltage 
of 60v. A MUST for all HI -FI users. 

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

Maximum supply voltage 
Power output for 2% THD 
Harmonic distortion 
Load impedance 
Input impedance 
Frequency response +3dB 
Sensitivity for 25 watts 0/P 
Max. Heat sink temperature 
Dimensions 
Mounting 
Fuse requirements 

15 -60v 
35 watts R.M.S. 
0'1% 
3-8 -16 ohm 
50K ohm 
20Hz -40KHz 
280mV R.M.S. 
90 °C 
102mm x 64mm x 15mm 
2, 4BA fixing holes in heat sink 
1.5A 

VAT 
ADD 
122% 

POSTAGE & 
PACKING 

Postage 8 Packing add 
!IMO 

less 
wise shown. Add extra for . Min:111;0 

AL 2030 
AND for those who need more 

P- O -W -E -R 
AL250 , , 125Rw 

AUDIO AMPLIFIER 
MODULES 

The ALSO and ALSO units are similar in their 
appearance and In their general specification. 

However, careful selection of the plastic 
power devices has resulted Ina range of 
output powers from 5 to 10 watts R.M.S. 

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

recorders, stereo amplifiers and cassette and 
cartridge tape players In the home. Harmonic 
Distortion Po = 8 watts f = 020% Load 

Impedance 8 -10 ohm 
Frequency response ± 3d8 Po = 2 watts 50Hz- 25KH2. 
Sensitivity for Rated 01P -Vs = 25v. RI. = 80 ohm. 
f -1KHz 75mV. RMS. Size: 75mm x 63mm x 25mm. 

POWER AMP 
Specially designed for use in- 
Disco Units, P.A. Systems, high power 
Hi -Fi, Sound reinforcement systems 
SPECIFICATION: 
Output Power: 125 watt RMS 

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

20kHz Measured at 100 watts 
Sensitivity for 100 watts output 

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

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

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

transistors 5 diodes 
Overall size: Heatsink width 

190mm, length 205mm, height 
40mm 

ONLY £15.95 +8% VAT 

Pan ME ME INE 
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AL20;Sw £2 
s R 95 AL3.M.S. 010w £3.25 

R.M.S. 

PA12 

£6.70 

NEW PAIS Stereo Pre -Amplifier 
completely redesigned for use with 
AL20 -30 Amplifier Modules. Fea- 
tures Include on /off volume. Balance, 
Baas and Treble controls. Complete 
with tape output. 
Frequency Response 20Hx -20KHx 

( -3dB) 
Bass and Treble rangefl2dB 
Input Impedance 1 meg ohm 
Input Sensitivity 300mV 
Supply requirements 24V. 5mA 
Size 152mm x 84mm x 33mm 

00,4 

PS12 
Power supply for AL20 -30, PA12, 
S450 etc. Input voltage 15 -20v A.G. Output 
voltage 22 -30v D.C. Output Current 800 mA 
Max.Size60mmx43mmx26mm. i.3® 

Transformer T538 £2.30 

P.O. BOX 6 WARE HERTS 
NENT SHOP: 18 BALDOCK STREET, WARE. T ;$s$s::$:;1 :rz4;a;>sY}}; EL: 61593 

c..:6.fi: :.77:xr:Fkrf, ;;`: COMPO 
:;;} ;.;$:R::.:. ............. ............. .... . ;?f . ............. 
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Technical 
Training in 
Radio, 
Television and 
Electronic 
ICS have helped thousands of amb 
to move up into higher paid, more sec 
field of electronics - now it can be your 
you are a newcomer to the field o 
working in the industry, ICS can pro 
the specialised training so essential to 

Personal Tuition and Guarant 
Success 
The expert and personal guidance by 
tutors, backed by the ICS guarantee 
successful is the key to our outstandin g 
technical training field. You study at the 
that suits you best and in your own 
words of one of our many successful st 
starting my course, my salary has tre 
expecting a further increase when 
completed." 
City and Guilds Certificates 
Excellent job prospects await those w 
these recognised certificates. ICS can c 
Telecommunications Technicians 
Radio, TV Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
Also MPT Radio Communications Certif 

s 
tious people 
ure jobs in the 
turn. Whether 

are already 
vide you with 
uccess. 
eed 
fully qualified 
of tuition until 
record in the 

time and pace 
home, In the 

udents : "Since 
bled and I am 
my course is 

( 

at 

Diploma Courses 
Colour TV Servicing 

c 

hold one of 
ch you for : 

ate 

Electronic Engineering ana maintenance 
Computer Engineering and Programming 

Servicing 
Contracting 

Radio, TV and Audio, Engineering and 
Electrical Engineering, Installations ant 
Qualify for a New Career 
Home study courses for leading prof( 
Mations and diploma courses for 
technical subjects :- 
G.C.E. Engineering 
60 subjects Farming 
at "O" & Heating 
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To: International Correspondence 
Schools 
Dept. 777A íntertext House, London 
SW8 4UJ or telephone 622 9911 

Subject of Interest. 

Name........_ _..._... 
___.._ 

_......._ ............. 

Address............ .__........ ____ ._ .............. .................. 

Telephone Number 

732 

complete DIGITAL CLOCK KITS 
TEAK CASES 
^r prompt order 

despatch 
NON-ALARM . ;" ..,.. £10.65 

+ VAT £085 

á ALARM 
£13.43 

+ VAT £107 
including P & P 

"DELTA" 
GENUINE TEAK OR PERSPEX CASE 

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

MODULES: Kits can be bought without case: Non Alarm £9.00 Alarm 
£12.50 inclusive. 

READY BUILT: Buy a working tested module and flt your own case. Non 
Alarm £9.50. Alarm £13.00. Or put it with our case parts 16 
£4.32 and save on complete clock price. 
Complete Clock ready built. 2 yr guarantee. Non Alarm 
£13.50 Alarm £16.50. 

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

allows Alarm reset by tilting clock. Digit brightness is 
automatically controlled to suit lighting level. "ALPHA., CHRISTMAS 

4 Glowing Green I" high digits 12 or 24 hour. Non Alarm. £11.00 inc. Built & Tested module plus perspex case. 

NOVUS CALCULATORS: 650: £5'40 4510: £1620 
850: £675 6030: £21.60 

Send payment with order. SAE for complete range of clocks, calculators 
and components. 

PULSE ELECTRONICS LTD 
DEPT. PW4, 202 SHEFFORD ROAD, 
CLIFTON, SHEFFORD, BEDS. 
Telephone Hitchin (0462) 814477 

CJL LTD. P.O. BOX 34,CANTERBURY,CT1 IYT 

ALI. PRICES INCLUDE P&P AND VAT. 

ANTEX SOLDERING IRONS AND ACCESSORIES 
15W 'C' Miniature Irons 
complete with 3/32" bit £320 
15W 'CCN' Low Leakage Irons 
complete with 3/32" bit £3.45 
18W 'G' Miniature Irons 
complete with 3/32" bit £3.25 
25W 'X25' Low Leakage Irons 
complete with 1/8" bit £2.90 
'SKI' Soldering Kits 

Fitted with 'C' iron, 2 
spare bits 2.3 and 4mm, heat sink, 
reel of solder. Booklet ' How to 
solder' gives useful tips £440 

MLX' 12V, 25W Iron 
Will work off car -type battery. 
Useful for repairs on motor cars, 
boats, etc. Complete with 118" 
bit, 4}m lead, crocodile clips, 
wallet, 'How to solder' £4.10 

Spare Elements 
'G' £I .50 'CCN' LI 85 
'C' LI-85 'X25' £I.60 

Spare Bits (slide on & off) 
3/32 ", 1/8 ", 3/16" each £0.50 
(N.B. state type of iron) 

'X25' De- soldering bits 
Dual -in -line, 14A, 14B, each £3.95 
'ST3' Stands -for all models 

High grade insulated base - 
chromium plated steel spring. 
Replaceable cleaning sponges, 
space for spare bits £1.45 

25W De- soldering Irons £9.50 
18W De- soldering Irons £9.50 
Foot pump £2.25 
SOLDER in handy dispenser £0.45 
WIRE STRIPPERS /CUTTERS 
Bib 8B, 8 bauge selector, automat , 
opening, easy grip handles £0 85 

OVER2,000 ELECTRONIC COMPONENTS INA 

100 PAGE CATALOGUE 

Please send me 
the 100 page 
Tandy catalogue 

Name 

Address 

r.i 
..I 

T IV 
PW 

SI 
Tandy Corporation (Branch iJk), fiilston Road, ' 

Nationwide supermarket of sound! 
Lwednesbyry, W. Midlands dlands WS10 7JN. 
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NEW MOLLARD & MAZDA VALVES 
All individually boxed. 
Full trade discounts to 
bona fide companies. 
Prices on application. 
133170 
D788/7 
DY802 
EB91 
EBC81 
88E80 
EBF83 
EBF'89 
EC86 
EC88 
8090 
E097 
ECC81 
ECC82 
ECC83 
80084 
ECC05 
ECC88 
E00189 
ECF80 
ECF82 
ECF88 
ECH81 
ECH88 
80884 
80180 
ECL82 
ECL83 
80186 

0.69 
0.70 
058 
097 
0.89 
0.88 
086 
0.50 
082 
0.86 
094 
289 
070 
070 
070 
0.88 
1.02 
192 
0.77 
083 
0.90 
278 
1.78 
108 
1-50 - 

1.02 
0.60 
098 
082 

EF80 
EF83 
EMS 
EF86 
8E89 
EF91 
EF92 
EF96 
EF183 
EF184 
EH90 
EL34 
EL36 
EL84 
EL86 
EL95 
83181 
EY61 
EY86 
EY88/87 
8788 
EZ80 
E281 
07501 
GZ34 
0081 
PC86 
PC88 
PC97 
PC900 

282 
110 
0.70 
178 
1.73 
185 
1.61 
1-63 
093 
093 
1.22 
1.40 
1.50 
070 
1.40 
1-02 
1.24 
0.89 
0.50 
0.70 
281 
0.84 
0.70 
1.78 
1.22 
0.80 
1.40 
1-40 
0.70 
0.84 I 

PC084 0.84 
P0086 1-02 
PCC88 298 
PC089 097 
PCC189 1.22 
PCF80 0.84 
PCF82 1-37 
PCF86 0-97 
PCF200 1.50 
PCF'201 1.90 
PCP'801 0.97 
PCF802 1.02 
PCF806 0.97 
PCR200 178 
PCL82 0-84 
PC183 0-97 
PC184 0-98 
PC185 272 
PCL86 0-97 
P01805J85097 
PD600 2182 
PFL200 1.23 
PL36 1.40 
PL81 128 
P181A 1.40 
P182 040 
PL83 1.78 
PL84 1 02 
PL500 1-40 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. 
AZ1 
AZ81 
cB131 
CL99 
0Y31 
DAF91 
DAF96 
DCC90 
DF91 
DF98 
DK91 
DK92 
DK98 
DL92 
D194 
DL98 
0186 
DY87 
DY802 
EA BOBO 
EAF42 
EB91 
813039 
EBC41 
EBC81 
EBF80 
EBF83 
8BF89 
E11131 
ECC81 
ECC82 
80089 
8CC84 
ECC85 
ECC86 
801136 
201042 
801181 
801183 
80180 
80182 
140183 
80186 
EF37A 

1.00 EF'39 1.25 OB2 0-46 
1-00 81680 0-85 PC86 0.86 
1.40 EF86 0-45 PC88 0-65 
1.60 EF86 260 PC97 0-65 
1-00 EF89 086 p0900 0.66 
0-40 81191 0.40 1.0084 0-45 
080 E1892 260 p0088 0-81 
1-85 EF95 0-45 PCC89 066 
040 BF98 080 PC0180 006 
260 EF183 0-40 pCF80 0-40 
060 EF184 0-40 p01882 0-48 
1-00 EL32 0-60 P0F88 086 
076 EL33 8-00 PCF801 960 
0-60 EL34 0.70 PCF802 066 
0.85 8138 Od0 pcF806 000 
0-66 E1-37 840 p0F808 080 
0-45 EL41 0-90 PCF808 1.00 
0-45 E1,42 136 PC182 046 
0-47 EL84 0.86 p0183 0-70 
288 EI.95 0-00 P01.84 0.60 
070 8M80 0.56 P0.185 0-60 
0-80 EM81 0.00 PCL85 0-60 
1.00 E3084 040 P(11805/85 
0-79 85186 1-00 260 
0-40 E5167 1.00 P11500 1-60 
0-40 8261 246 PE3046 086 
0-40 E788 0.60 P136 0.88 
0-88 EZ40 0d0 PL81 0-56 
200 E241 076 P182 060 
0.46 EZHO 0-30 P183 0-50 
0.38 EZ81 0.81 PL84 0-50 
0.88 01,501 0-90 PL600 0-86 
0-85 0880 0-85 PL504 0-86 
0.46 0832 0.66 PL508 0.00 
0.60 0234 0.75 P1509 1-65 
120 3030309 1-50 PL802 2.00 
085 KT81 8-40 PX26 860 
235 KT66 8.40 FY33 0.68 
0.60 8081(706)2.00 PY81 0-50 
0-80 1CT88 4-00 PY82 0-46 
0-42 KTW81 1-60 FY83 0.60 
0.76 MU14 1.00 F788 028 
0-56 N78 7-60 P7500 1.10 
150 i 0A2 0-46 PY81/800 0-00 

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

PL504 1.40 
FL508 1.73 
PL509 2.83 
PL802 2-33 
PY33 0.73 
PY81/800 0.72 
PY82 0.70 
PY86/7 700 
FY88 0-84 
PY600A 160 
PY800 0.72 
PY801 0.72 
1726 1.22 

117 
058 
0.80 
085 

17191 
17193 
UB081 
U13F89 
UCC85 080 
UCR81 1.73 
00182 
11C183 
UL84 
UY85 
8/3012/ 

1.02 
1.02 
1.28 
0.73 

E008041ß0 
6F23/EF812 

146 
30C1/PCF80 

0-84 

30015/ 
p02800 1-22 

30017 1.29 
30018¡ 

PCF806 1.29 
30F6/PF818 

1.85 
301'11/ 

1,08890 0-98 
30E12 1-02 
30F112 1-44 
3016114 1-20 
30L1/PCC84 

30115/ 
283 

PCC805 1.85 
30117 1-12 
30P4MR 183 
30P1Z/ 

110801 1.22 
30P19/ 

PC802 108 
30PL1/ 

PCL801 185 
30PL18/ 

PCL800 1-47 
3016114/ 
110188 172 
30PL15 1'44 

PY801 0.05 
sF41 0.00 
81'01 0.86 
141 1.60 
U14 0.76 
1726 1.00 
1728 0.86 
11191 0.76 
UABC80 .0-40 
UAF42 0.76 
118041 0-60 
11E081 0.50 
UBF80 0.60 
UBF89 0.60 
170085 0.90 
Ú0H42 0.60 
170118I 0.00 
UCL82 0.40 
U0183 0.70 
171.41 0.86 
ÚF89 0.60 
11141 0.69 
ÚL84 0.60 
ÚY41 0.06 
ÚY86 0.46 
Pß106 /30 0.40 
Yß160 /30 0.46 
180 0.60 
196 0.40 
114 0-40 

áV4 óé8 58407 1.80 
56140 196 
6U4GB 0.70 
5Y8GT 0.06 
5240 0.06 
6/8012 0-90 
6A82 040 
6A260 0-00 
OAQ6 0-80 
6A070 1-00 
8AT6 0.00 
BATA 0.40 
6BA6 0.66 
60E6 046 
60118 070 
8ßJ6 0-79 
BBQ7A 0.66 
8138.7 3.00 
6887 1.40 
BBWB 1.00 
611,377 1-00 
804 0.40 
80136G 1.60 
60116 2-20 
60W4 4-00 
6E23 090 
06625 1-00 
8E28 0.76 
03511 0851 

BJ6G 0-46 
eJ8 0-86 
8J7G 0.80 
63731 0.64 
8K60T 080 
8K70 0-86 
611711 0-46 
6880 046 
811834 0-70 
61125 1-00 
8180 1-26 
8L6GG 080 
6Q70 0-40 
8Q7M 0d0 
681701 0-09 
68N40T 0d6 
60Q70T 0-40 
8U6G 1-60 
8V80 0-40 
8V6GT 010 
6X4 0-49 
6X60 0-45 
8%501 0d6 
706 0-90 
707 0-00 
7C5 &00 
706 1-00 
7117 0-00 
787 1-30 
787 296 
7Y4 0-60 
131T0 0.48 
12AT7 0-48 
12AU6 040 
12,1111 0 88 
121%7 0.00 
128A0 0-60 
12880 0-50 
8001 040 
80018 1-00 
00017 1-00 
80018 090 
8036 1-00 
80FL1 1-00 
80FL2 1.00 
80FL14 1-00 
80115 0.80 
80117 096 
801,41111 120 
80P12 1-00 
S0P19 096 
80PLI 096 
80P118 1-10 
80PL14 140 
65W4 0-60 
862402 0-70 
600060 1-80 
807 1-00 
813ITT 17-50 
813U88R 7-00 
8681 9-00 

TRANSISTORS- INTEGRATED CIRCUITS 

EXPRESS 
POSTAGE 
158 per order in UK 

.AA119 
AAZ13 
AAZ15 
AC107 
AC126 
AC127 
AC128 
AC176 
AC187 
AC188 
A0Y21 
ACY39 
AD140 
AD149 
AD161 
AD162 
AF115 
AF116 
AF117 
AF186 
AF239 
ASY27 
A8Y28 
BA102 
61116 
110107 
130108 
130109 
BC113 
130117 
BC143 
BC147 
BC148 
801690 
130182 
801821 
1301841 

.730338 
130732 
BCY33 
BCY34 
BCY70 
BCY71 
130172 
BCZ11 
BD121 
BD124 

0-07 
0.18 
012 
0.75 
025 
025 
022 
027 
095 
0 -25 
055 
1 00 
0.85 
065 
0-45 
0.45 
0.25 
0-25 
Oß5 
1.60 
045 
045 
0.25 
0.25 
016 
0.14 
0 -14 
015 
0.15 
022 
080 
0-10 
0.08 
015 
0.12 
012 
018 
045 
1.00 
0.70 
075 
0.18 
0-22 
0.17 
1-25 
1.55 
0.75 

BD131 0-40 
BD132 0-45 
BF115 220 
BF167 090 
BF173 Oß5 
13E179 0.30 
BF180 0.30 
BF181 0-30 
1311.94 0-10 
BF195 0-10 
13E197 012 
131,200 0$2 
BF881 0-26 
618898 0ß5 
BFW10 0.81 
BFX29 0.28 
03E188 025 
B 7 0 0.21 
BFY51 221 
BY52 098 
BB100 0.40 
BY100 0-45 
BY126 012 
137127 0-12 
BFX61 series 

0-20 
BZY88 series 

0-12 
0881.06 0-45 
01181-40 0-60 
01103-05 0-45 
0883-40 0-75 
117E340 0-42 
MJE370 0-85 
MJE520 0-80 
51IE2955 125 
113'83055 0.75 
MPF102 0-40 
MPF103 0-40 
MPF104 0-40 
11PF105 0.40 
NKT404 1.25 
015 0-75 
OA10 0.55 
0A79 012 
0181 0I5 
0A91 007 

All transistors, I.C's offered 
are new and branded. 
Manufactured by Mul- 
lard, Texas, RCA, Fer- 
ranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. 
01200 
0A202 
0016 
0020 
0023 
0025 
0028 
0035 
0036 
0042 
0044 
0046 
0071 
0072 
OC76 
0077 
0081 
0081D 
00818 
0083 
00140 
00170 
00171 
00200 
00201 
00202 
00203 
OCP71 
ORP12 
ORP80 
TIC44 
TIC22613 
TIL209 
TIP42A 
ZTX107 
ZTX108 
ZTX300 
ZTX301 
ZTX302 
ZTX304 
ZTX500 

0.10 
0.10 
1-25 
2.00 
2-25 
0.65 
0.76 
0.75 
0.75 
050 
0.45 
0.45 
0-25 
0.45 
0.45 
0.75 
0.50 
0-28 
1.00 
0.55 
1.50 
0.50 
0.50 
1-00 
1.75 
1.50 
1.50 
1.25 
0.80 
0.65 
0.30 
1.40. 
0-22 
0-70 
0.10 
0.10 
0.12 
0.13 
0.17 
0.22 
0.12 

ZT+Y501 
818603 
ZTX531 
ZTX550 
18914 
184001 
184002 
184003 
184004 
184005 
1N4006 
1664007 
1114009 
184148 
I8921 
I82033 
I82051A 
I82100A 
183010 
211696 
211697 
28708 
28706A 
281131 
281132 
2111302 
2/11303 
2191304 
281305 
2111306 
2111307 
281308 
2261309 
2191613 
2111814 
282147 
282160 
27(2369A 
282646 
2112904 
2N2904A 

0.13 
0.16 
0-25 
0.18 
0.08 
0.07 
0.07 
0.08 
0.08 
0.09 
0.10 
0.11 
0.08 
0.08 
0.08 
0.20 
Oß0 
0.20 
0.25 
O .20 
0.17 
0.12 
0.12 
0-28 
095 
0.30 
O-40 
O .45 
0.45 
0.50 
0.60 
050 
0.50 
0.21 
0.45 
1.20 
0.76 
0.26 
0.50 
095 
0.25 

282905 0.3 
2N2905A 0-25 
282906 
282926 
2 /93053 

092 
0-15 
0.20 

2 /13055 0.60 
2113525 0.90 
2585014 1 -00 
281615 1.10 
2113702 
283703 
2115704 
283705 
2113706 
21,03707 
2113708 
2113709 
2115710 
283711 
2113819 
2x3820 
2573823 
2x3903 
2x3904 
2x3005 
2x3906 
27(4008 
2x4059 
284060 
284061 
2114062 
2114289 
38135 
38141 
40360 
40361 
40362 
40430 

0.13 
0.18 
0.15 
0.13 
0.13 
0.13 
0.09 
0.12 
0.13 
0.13 
0-37 
0.65 
0.80 
0.15 
0.15 
0.17 
0.17 
0.16 
042 
0.13 
0.13 
0.14 
0.80 
175 
0.80 
0.40 
0.45 
0.40 
0.85 

0577400 
8267401 
8117402 
8N7403 
8117404 
8147409 
9577406 
8x7407 
9577408 
8x7406 
8x7410 
9787411 
8x7412 
8147410 
087416 
8267417 
887430 
8577422 
9307428 

0-10 
016 
04e 
016 
0-3e 
0P82 
0-48 
0-41 
088 
090 
030 
016 
0-80 
0-9 
0.50 
0-8e 
OP16 
0-25 
0-87 

ßN7428 0.40 
8x7430 016 
0147433 0.87 
687437 0.67 
0007438 - 0.87 
8147440 092 
8167441_126 

0.95 
8787442 0.79 
9787450 010 
9067461 0.16 
8677463 016 
8x7454 216 
987460 0.16 
0197470 288 
8x7473 0.41 
8x7474 0-4A 
887480 0.60 
8147483 1.10 

8117488 0.47 
8x7400 0.55 
8147491ÁN 

1.00 
887492 0.70 
8167498 0.70 
587494 0.80 
8617495 0.80 
8x7498 096 
8017497 8.87 
8.74100 1.89 
97674I07 0.45 
8x74110 0.68 
9N74118 0.00 
8874119 1.68 
8x74121 0.50 
9 /474122 0.70 
0874123 1.00 
86074141 0.90 

0874245 
8874150 
8874151 
6874154 
8N74155 
8N74156 
8874157 
8874170 
8 /174174 
8N74175 
91474170 
80074190 
ßN74191 

128 
1.75 
00 
00 

1-00 
1-00 
0-95 
2.52 
157 
1-10 
198 
2-00 
2-00 

8874192 
8874193 
80074194 
8874192 
8874196 
8874197 
02674198 
8874199 

8.00 
9.00 
1-$0 
1.10 
1-20 
1.20 
9.77 
8.60 

011 8 pin 12p 
DIL 14 pin I5p 
SOCKETS 16 pin Ú7p 

VAT 
To be added 
to all orders 
Valves & Plastic 
Transistors um 

Integrated 
Circuits & Metal 
Can Transistors 

8% 0 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

VCR 139A 
All at £8.00 each, -I- p & p 50p. 

Acid 8% VAT 

SPECIAL OFFER 
TERMS OF BUSINESS: C.W.O. A /c's available to approved companies 
on appli4tion. Telephone and telex orders accepted. Export and 
trade enquiries welcomed. Open daily to callers 9 a.m.-5 p.m. Monday 
to Friday. Prices correct when going to press. 
Prices on application for any types not listed. 
Obsolete valves a speciality. 

RSTVALVE MAIL ORDER CO. 
Climax House, Fallsbrook Rd., 
Streatham SW16 6ED TELEPHONE 

01 -677 2424 
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ferartearciecté Olfft 
A. Marshall (London) Ltd Dept: PW 

40 -42 Cricklewood Broadway London NW23ET Tel: 01-452 0161/2 Telex:21492 

j & 85-West Regent St Glasgow G2 2QD Tel: 041 -332 4133 

A4 & 1 Straits Parade Fishponds Bristol BS16 2LX Tel: 0272- 654201/2 

CataJo ue price 55p poet Paid 
(30p to callers) Cali in and see us 9 -5.30 Mon -Fri 9 -5,00 Sat 

WE ARE NOW AT NEWCASTLE-ON-TYNE 
Marshall Aitken Ltd, 35 High Bridge Tel: 0632 26729 

Top 200 IC's TTL, CMOS & Linears 
CA3020A £1.45 CD4049 56pNE555V 48p'SN7447 89p SN74154 El 48 
CA3028A LI 85 C04050 56p NE556 LI 30SN7448 89p SN74157 78p 
CA3035 EI35C04510 El54NE560 L4 48SN7450 2IpSN74160 L1 20 
CA3046 73p CD451 I El 54 NE565 £1 30 SN7451 2I p SN74161 £1.20 
CA3048 £215CD4516 {t54SL414Af2 35SN7453 2IpSN74162 EI 20 
CA3052 El 62 CD4518 EI 38SL610C £2 35 SN7454 21p SN74163 E1 20 
CA3089E £2 00 CD4520 LI 38SL61IC í2355N7460 2Ip SN74164 98p 
CA3090Q£4 25 LM301AH 47pSL612C £2355 N7470 35p SN74165 98p 
CA3130 88p LM308N El 17SL620C E3 5051,17472 29p SN74167 £420 
CD4000 20p LM309K E1 80SL62IC E3 50SN7453 33p SN74174 98p 
CD4001 20pLM380 98pSL623C £5 755N7474 33pSN74175 98p 
CD4002 26p LM38IANC2.07SL640C £4.005N7475 46p SN74176 98p 
CD4006 LI16LM702C 75pSN7400 2IpSN7476 39pSN74180 £2 96 
CD4007 20p LM709 SN7401 21p5N7480 55p SN74181 E2 85 
CD4008 9Tp TO99 40pSN7402 2IpSN7481 £I.25SN74190 E148 
CD4009 57p SOIL 40pSN7403 26p 5N7482 77p SN74191 El 27 
CD4010 57p 14DIL 40p5N7404 16pSN7483 E1 04'SN74192 E1 17 
CD4011 20p LM710 45pSN7405 26pSN7484 LI 00 SN74193 Ei 27 
CD4012 20p LM723C 60p 5N17406 59pSN7485 El 48 SN74196 El 27 
CD4013 59p LM741 C SN7407 59p SN7486 32p SN74197 90p 
CD4014 El 01 T099 38pSN7408 22pSN7490 49pSN74198 90p 
CO4015 EI 01 BOIL 38pSN7409 22pSN7491 77pSN74199 £2 18 
CD4016 56p 14DIL 40pSN7410 2IpSN7492 49pSN76003N62.28 
CD4017 £1.01 LM747 78pSN7412 2IpSN7493 49pSN76013NE1.90 
C04018 El 01 LM748 SN7413 51pSN7494 85p SN76023NL1.91 
CD4019 57p 8011.. 440SN7416 46pSN7495 61pSN76033NE2.50 
CD4020 El12 14DIL 41p5N7417 460SN7496 88pTAA263 E1.25 
CD4021 EI 01 LM3900N 55pSN7420 2Ip5N74100 L1 23TAA300 42.67 
CD4022 97p LM7805P EI39SN7423 30p SN74107 33pTAA350A£2.48 
C04023 20pLM7812P LI 395N7425 30pSN74118 99pTAA550 40p 
CD4024 79pLM781SP E1 395N7427 30pSN741I9 £2.02 TAA61 I C E2 25 
CD4025 20pLM7824P £I39SN7430 21pSN74121 39pTAA62I 62 15 
CD4027 56p MCI303L El 44 SN7432 20p 5N74122 54p TAA66IB El 32 
CD4028 91pMCI310PEi 91SN7437 43pSN74123 46p TBA641B £2.50 
CD4029 EI-17MC1330P41355N7438 30pSN74141 80pTBA651 EI 80 
CD4030 57pMC1351P£I 875N7440 21pSN74145 830 TBA800 89p 
CD4031 E2 26 MC14553 E407SN7441 80pSN74150 E166TBA810 98p 
CD4037 970 MC1466L{3 951N7442 61p 5N74151 85pTBA820 85p 
CD4041 83pMC1469R£2 505N7446 96pSN74153 85pTBA920 í179 
SEND FOR OUR NEW CATALOGUE WITH S00 NEW LINES- 
55p post paid. 

Call in or send S.A.E. for details. 

POPULAR SEMICONDUCTORS 
2N696 25p 2N3906 22p AF139 69p B0139 
2N697 16p 2N4058 20p AF239 74p I BFI I 

2N699 55p 2N4062 18p 
2N706 12p 2N4921 60p 
2N1708 2Ip 2N4923 70p 
2N916 43p 2N5245 29p BC107 14p 
2N918 34p 21,15294 35p BC109 15p 
2N1302 37p 2N5296 36p BC147 IOp 
2N1306 45p 2N5458 26p 8C149 I 3 
2N1308 60p 2N5459 29p 8C157 12p 
2N1711 27p 2N6027 45p BC158 Ilp. 

2N2102 60p 3N128 80p 8C167 12p 
2N2148í1.65 3N140 161.00 BC168 12p 
2N22I8A 47p 3N141 85p BC169 12p 
2N22I9A 52p 3N200 6260 8C182 Ilp 
2N2220 35p 40361 45p BC182L 14p 
2N2221 22p 40362 48p BC183 lip 
2N2222 25p 40406 48p BC183L 14p 
21.42369 25p 40407 30p 8C184 12p 
2N2646 55p 40408 50p BC184L 14p 
2N2905 37p 40409 55p 8C212 14p 
2N2906 28p 40410 55p BC2I2L 14p 
2N2907 21p 40411 E230 BC213L 16p 
2N2926G 13p 40594 7Sp BC214L 190 
2N3053 25p 40595 88p BC237 14p 
2N3054 50p 40636 {115 BC239 16p 
2N3055 65p 40673 73p BC257 17p 
2N3391 29p AC126 37p BC259 18p 
2N3393 ISp AC127 44p BC30I 45p 
2N3440 57p AC128 37p BC307 20p 
2N3442 LI 20 AC152 50p BC309 25p 
2N3638 16p ACI53 40p BC327 20p 
2N3702 17p AC176 40p BC328 19p 
2N3703 I5p ACI87K 40p BCY70 25p 
2N3706 14p ACI88K 45p BCY72 24p 
2N3708 14p ADI61 75p BD121 L2.00 
2N371642 60 AD162 7Sp BDI24 f2.00 
2N3771£160 AFI06 45p 80131 51p 
2N3773E2-65 AFI09 45p 813132 54p 
2N3789E260 AFI 15 130136 130136 36p 
2N3819 36p AF116 65p 80137 36p 
2N3904 2Ip AFI18 65p 130138 

42p MPSA56 lop 
36p 0C28 12-00 

AF279 80pI 8F117 70p 0C42 50p 50p 
AF280 85p 

I 

130154 25p TIP29AS 50p 
ALI02 E1-50 8E180 36p TIP3IA 62p 

8FI81 36p TIP32A 7Sp 
8E184 35p TIP34A E1-20 
8F194 12p TIP35A L2-50 
81196 13p TIP36A £3-55 
81197 14p TIP4IA 70p 
8E198 15p TIP42A 70p 
BF244 35p TIP2955L1-00 
BF258 49p T1P3055 50p 
BF259 49p T1S43 30p 
BFS98 27p ZTX300 15p 
8FR39 24p ZTX30I ISp 
BFR79 24p ZTX501 15p 
BFX29 36p ZTX502 I8p 
BFX84 38p IN9141916 7p 
BFX85 41p IN4007 18p 

BFY50 30p IN5404 I8p 
BFY51 38p IN5408 40p 
BFY52 36p AA119 14p 
BRY39 50p BA102 15p 
ME0412 20p BA145 19p 
ME4IO2 10p 8AI55 12p 
MJ480 L1-05 BBIO3B 20p 
M1481 íI.30 BBI048 34p 
M1490 f1-05 BY127 29p 
M1491 LI -55 BYZII 70p 
M12955 El -21 BYZ12 70p 
M1E370 68p 0A47 IOp 
MJE371 81p 0A90 6p 
M1E520 65p OA91 6p 
1,11E521 75p OA200 8p 
M1E2955E1-25 8Y164 S7p 
MJE3055 75p ST2dìac 20p 
MP8113 4Sp 40669 EI-00 
MPSA05 20p TIC44 29p 
MPSA06 20p CI 06D 65p 

39p MPSA55 20p ORPI2 70p 
"FULL RANGE OF THYRISTORS, TRIACS, DIACS & ZENERS 
ALWAYS IN STOCK" 
Prices correct at 9th. Nov., 1976, but all exclusive of VAT. P. & P. 30o 

PRACTICAL WIRELESS T.V. SOUND TUNER 
(Nov. 75 article by A. C. Ainslie) 
IF Sub -Assembly (G8) £6.80. P & P 75p. 
Mullard ELC1043 Varicap UHF Tuner £4.00. P & P 30p, 
3 -way Station Control Unit £1.20. P & P 25p. 
6 -way Station Control Unit (Special Offer) £1.00. 
Resistors, Caps, Semiconds etc. £5.22, P & P 55p, 
Printed Circuit Board Z1.00. P & P 30p. 
Mains Transformer £2.50. P & P 30p. 

Add 121% VAT to price of goods. P & P all items 75p. 
Copy of original article supplied on request 

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

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

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: 85 413/M for 1 watt electrical Input. Input Impedance: 
8 ohms. Operating temperature range: -20 °F to +175 °F. Size 
(WzDxL): 1.7/16" x 11.3/4" z 1411/16 ". Weight: 19 ounces. 

£850 each Stereo pair £1650 
INCLUSIVE OF VAT AND POSTAGE 

web europa 
P.O. Box 9, Ruthin Clwyd 

THE OPEN DOOR TO QUALITY 
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. 

40p 
POST PAID 

inc. 40p Refund 
Voucher 

+ FREE POSTAGE an all C.W.O. mail orders in U.K. over 
í200 list value (excluding V.R.T.) If under, 
add ISp handling charge. 

All communications to Dept. PW /10 
28 ST. 1UDES ROAD, ENOLEFIELD GREEN, SCHAM, SURREY 
TWOS OHS. Tel Eeham 3803. Telex 284475 Shop 9- 5.30, 9-1 pm Oats 

NORTHERN BRANCH: 680 Barnette Lane, Burnes', Manchester 
14111 1NA. Tel: (381) 432 4945. Hhop 9- 5.30pm, 1 pm Byte. 
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Stirling Sound 
QV* MODULES FOR COST -CONSCIOUS CONSTRUCTORS 

HERE IS THE NEW STIRLING SOUND 

ssI11 00 
ONE HUNDRED WATTS PINS POWER AMP 
AND IT COSTS UNDER £10.00 
Why pay more when you can buy this professionally 
designed well engineered 100 watt R.M.S. job for only 
£9.65? Ruggedly built in our own Essex factory, the 
SS.1100 delivers 100 watts R.M.S. into 4 ohms from a 

70 volt supply and is designed for long unbroken spells 
of work such as disco and P.A. Size approx. 51" x 31" x 

11" with built -in output condenser and heatsink type 
bracket. 

POWER AMPLIFIERS 
SS.103 3 watt r.m.s. mono I.C. short 

£1.75 
SS.100-3 Stereo version of above using 
two I.Cs £3.75 
SS.105 5 watts r.m.s. into 4 ohms, using 
12V £2'25 
S5.110 10 watts r.m.s. using 24V and 4 

ohm load £2.75 
SS.120 20 watts r.m.s. into 4 ohms. 
using 34V £3.25 
The above all measure 89 x 50 x 19mm 
(13h x 24in). Suitable power supplies 
available. 
SS.140 40 watts into 4 ohms using 45V 
supply, i.e., SS.345, size 4 x 3 x áin £395 

PRE -AMPS AND CONTROL UNITS 
SS.100 Active tone control, stereo 
± 15dB on bass and on treble £1.60 
SS.101 Pre -amp for ceramic cartridges, 
etc. Stereo. Passive tone control details 
supplied £1.60 

FM TUNING MODULES 
SS.201 Front end tuner, slow geared 
drive, two gang. A.F.C. facility. Tunes 
88 -108 MHz £5.00 
88.202 I.F. amplifier. Metering and 
A.F.C. facilities £2.65 
SS.203 Stereo Decorder for use with 
the above or other FM mono tuners. 
A LED may be fitted £3.85 

* THE BUILT -IN QV FACTOR 
means Stirling Sound's guarantee of QUALITY AND VALUE 
to give you today's best all -round value in modules 

29.65 

SS.105 and 120 

SS.140 

SS.102 Stereo pre -amp for low 
output magnetic PUs. R.I.A.A. 
corrected. Linear feedback facility 

£2.65 
UNIT ONE PRE -AMP/ 
CONTROL 
Combined pre -amp with active 
tone- control circuits, ±15dB at 
10kHz treble and 30Hz bass. 
Stereo. Vol/balance /treble /bass. 
200mV out for 50mV in. Takes 
10 -16V. £7.80 

SS.202 

A member of the BI- PRE -PAK group of companies 

220-224 WEST ROAD, WESTCLIFF -ON -SEA, ESSEX SSO 9DF 

Telephone: Southend (0702) 46344 PERSONAL CALLERS WELCOME 

Practical Wireless, January 1977 

TODAY'S BEST VALUE IN 

POWER SUPPLY 
UNITS 

With 13 -15v 
take -off 
points 

7 
MODELS TO 

CHOOSE FROM 

Complete with mains transformers 
and low volt take -off points (except 
SS.300). All at 8% V.A.T. rate. Add 
50p for p/p any model. 

SS.312 
SS.318 
58.324 
SS.334 
SS.345 
SS.350 

12V/1 A 
18V/1A 
24V/lA 
34V/2A 
45V/2A 
50V/2A 

£3.75* 
£415* 
£4.60* 
£5.20* 
£6.25* 
£6.75* 

SS.300 Power stabilising unit 10 -50V 
adjustable, for adding to unstabilised 
supplies. (p /p 35p) £3.25* 

88.310/50 
Complete 
stabilised 
power sup - 
ply with vari- 
able output 
from 10 to 
50V/2A with 
built In pro- 

tection against short. £11.95* 

WHEN ORDERING 
add 35p, for pip unless stated otherwise. 
V.A.T. add 12 {% to total value of order 
unless price is shown" when the rate Is 8 %. 

Make cheques etc. payable to BI- Pre -Pak 
Ltd. Every effort is made to ensure correct- 
ness of information at time of going to press. 
Prices subject to alteration without notice. 
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JUST PUBLISHED 

RADIO 
COMMUNICATION 

HANDBOOK 
Fifth edition 
VOLUME I 

First published in 1938, the Radio Communication Handbook has long 
been a standard textbook on the theory and practice of amateur 
radio. Its almost encyclopedic coverage of this fascinating subject 
draws on the practical experience, gained over many years, of a 
multitude of radio amateurs in this cou ntry and abroad. The text, 
which has been completely revised and reset for this edition, is 
supplemented by hundreds of line diagrams, together with many 
photographs, charts and tables, making this probably the most 
valuable all -round reference book a radio amateur can possess. 

Volume I chapter titles 
I. Principles 
2. Electronic tubes and valves 
3. Semiconductors 
4. HF receivers 
5. VHF and uhf receivers 
6. HF transmitters 
7. VHF and uhf transmitters 
8. Keying and break -in 
9. Modulation systems 
Ill. RTTY 

464 -f-xvi pages £7.50 + 8Ip p &p 

Volume 2 (in preparation for publication early 1977) chapter titles: 
II. Propagation 19. Operating technique and 
12. HF aerials station layout 
13. VHF and uhf aerials 
14. Mobile and portable 

equipment 
15. Noise 
16. Power supplies 
17. Interference 
18. Measurements 

Size and price to be advised. 

Obtainable from 
RSGB PUBLICATIONS (Sales) 

35 Doughty Street, London WC I N 2AE 

20. Amateur satellite 
communication 

21. Image communication 
22. The RSGB and the radio 

amateur 
23. General data 
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T WIN BANKS LIGHT (less lamps) LENGTH 
144 inches UNIT 

W iredteadv for use 

Complote withthree 

that fash ,ddepofm lnnn 
Sound toLight 600 

MASTER U T WApER 
CHANNEL 

£30.95 
/NCLUD D EL 041P07 PLUGg AND 
MAWS /NMiT 50C10ET 

TYPE B 3 BANK UNIT 

...;.. - 

Ming £6-90 Fis. f 21 6 

WATT 
R DEOW GRE N 
CLEAR 
BLUE, .6 

B.C. or E.S. itune 

B.C. 
Fitting 

f 955 
E. 

£10 .35 Fittini g 

TYPE A SPOT (less lamp) 

B.C. Fitting 

£195E 
E.S. Fitting 

£2°12.., 

TWIN BANK 12 uGHr 
UNIT 

Length 
314 

L MMES strana V.A.T..N post e pACNING 
.ric..M reMeenilNNi y. 

R e!4 (less lamps) 

Fitting rsri5 ®I F tt itting 1 ®® 

Send 20 for illustrated Iseflet 8 ric l ALBEN ENGINEERING CO. LTD.,, 
DEPT P W THE CRESCENT, WORSTHORNE, 
BURNLEY. LANCS. TelBurnley20940 

WEIBROOK STEREO 
This new hi -fi amplifier from Welbrook is 
the result of painstaking design incorp- 
orating 5 I.C's 22 transistors plus 10 
diodes and offers outstanding value for 
money to the discerning enthusiast. 
30W RMS per channe! into 8 ohms load. 
Total harmonic distortion less than 0.1 
at all power levels. 
Hum /Noise -80db Tape /Tuner 

-65db Disc (Magnetic Input) 
Complete unit comprising power supply, 
pre -amplifier with filter networks, two 
power amplifiers and loudness control all 
in teak finished cabinet only £88.00 plus 
VAT. As above but without filters and 
loudness control only £79.00 plus VAT. 
Also available in module form complete 
with front panel but without cabinet- easily 
assembled by the average enthusiast. 

Send for details and full price list to:- 
Welbrook Engineering & Electronics 
Ltd., Brooks Street, Hillgate, STOCK- 
PORT SKI 3HT. 
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T.T.L. 74 I.C's. Prices include Postage and V.A.T. plus BIG QUANTITY DISCOUNTS 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 

12p 
f2p 
12p 
12p 
12p 
12p 
35p 
35p 
15p 
15p 
13p 
209 
20p 

7413 
7414 
7416 
7417 
7420 
7422 
7423 
7425 
7426 

7427 
7428 
7430 

30p 
60p 
309 
30p 
159 
20p 
25P 
25p 
25p 
250 
400' 
15p 

7432 
7437 
7438 
7440 
7441 
7442 
7445 
7446 
7447 
7448 
7450 
7451 
7453 

25p 
25p 
25p 
1Sp 
65p 
65p 
80p 
85p 
75p 
70p 

15p 7486 
15p 7489 

7454 15p 7490 35p 74121 
7460 15p 7491 75p 74122 
7470 30p 7492 45p 74123 
7472 25p 7493 40p 74125 
7473 30p 7495 60p 74126 
7474 30p 7496. 70p 74130 
7475 30p 74100 95p 74131 
7476 30p 74104 40p 74132 
7483 85p 74105 40p 74135 

74107 30p 
50 

309 741108 901/ 
250p 74120 90p 

7485 1000 74136 
74137 
74138 

25p 
40p 
80p 
50p 

130p 
100p 
659 

100p 
ß0p 

100p 
125p 

74139 
74141 
74142 
74143 
74144 
74145 
74147 
74148 
74150 
74151 
74153 
74154 
74155 

100p 
60p 

2709 
270p 
270p 

75p 
230p 
loop 
4200 
65p 
8513 

120p 
709 

74156 
74157 
74160, 
74161 
74162 
74163 
74164 
74165 
74166 
74167 
74170 
74173 

70p 
70p 
909 

Op 
90p 

125p 
125p 
125p 
325p 
200p 
150p 

74174 
74175 
74176 
74177 
74176 
74179 
74180 
74181 

74182 
74184 
74185 
74188 

1009 
75p 

100p 
1009 
140p 
1í0p 
100p 
2009 

752 
150p 
150p 
350p 

74189 
74190 
74191 
74192 
74193 
74194 
74195 
74195 
74197 
74198 
74199 

3509 
140p 
1í0p 
1209 
120p 
1209 

75p 
1002 
100p 
185p 
185p 

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

POPULAR BRANDED TRANSISTORS 
BC147 - BC148 - BC149 - BC157 - BC158 - BC159 - BF194 - BF195 - BF196 - BF197 

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

Bulk Purchase I.T.T. IN4148 10 for 30p, 100 for £1.50 
1 Amp Diodes IN4001, IN4002, IN4003 4p each, 30 for £1.00 

IN4004, IN4005, IN4006 6p each, 30 for £1 50 
Zener Diodes BZY88, 400MW 3V to 33V 7p each 100 for £600 

TRANSISTORS, etc. 
AC128 12p 1 MTCHN PR AF117 
AC178 12p 80p 13C107 
AD149 45p AF114 182 BC108 
AD161 35p AF115 18p BC109 
AD162 35p AF116 18p 6C147 

BC148 

9817 BC151 

9p BC159 
gp BC169 
7p 130182 

7p BC182L 12p BC212L 
7p BC183 10p BC547 
7p BC183L 11p BC548 
7p BC184 11p BC549 

12p BC184L 12p BCY70 
11p BC212 12p BCY71 

122 
12p 
12p 
12p 
18p 
tóp 

BCY72 
BE/124 
B13131 

BD132 
130135 
BD137 

1ßp 
70p 
35p 
35p 
SOP 
40p 

NEW LOW PRICE 
741 OP Amps 

ANY QUANTITY 20p each 
555 TIMERS 

ANY QUANTITY 35p each 

BF180 
13E182 

BF183 
13E200 

8E244 
BFX84 

30p 
30p 
30p 
30p 
fop 
25p 

BFX85 
BFX87 
BRY39 
BRY56 
BSX20 
2N3055 

25p 
259 
350 
35p 
16p 
50p 

2N3702 
2N3704 
1N914 
BY100 
BY126 
BY127 

12p 
12p 

3p 
150 
10p 
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 

TRANSFORMERS 
ALL EX- STOCK -SAME DAY DESPATCH 

MAINS 
ISOLATING 
Pri. 120/240V 
Sec. 120/240 
Centre tap with screen 
Ref. VA (Watts) 

f 
07* 20 4.57 
49 60 6.68 
50 100 7.65 
51 200 11.95 
52 250 14-47 
53 350 1714 
54 500 19.73 
55 750 2725t 
56 1000 3797t 
57 1500 43-33t 
58 2000 4834t 
59 3000 76.36t 

'115V or 240V Sec. 
only. 

30 VOLT RANGE 
Prim. 200 -240V 
Sec. 0- 12.15- 20- 24 -30V 
Ref. Amps £ 
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 9-55 

117 6.0 10-69 
88 8.0 14.15 
89 10.0 14.51 

60 VOLT RANGE 
Prim. 200 -240V 
Sec. 0.24- 30- 40- 48 -60V 
Ref Amps 
124 0.5 
126 1.0 
127 2.0 
125 3.0 
123 4.0 
40 5.0 

120 6.0 
121 8.0 
122 10.0 
189 12.0 

3.94 
5.43 
7.65 

1100 
13.07 
14.20 
16.64 
19-56f 
24-09t 
25.161 

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

12, 24,' f III 0.5 025 230 
3 01 213 I 

2 
0 

3.69 
68 3 - 5 10 
18 4 2 4.56 
85 5 - 5 61 
70 6 3 6 36 

108 8 4 7.34 
72 10 5 7 86 

116 12 6 8.39 
17 16 8 10 48 

115 20 10 15 42 
187 30 IS 19 50 
226 60 30 2194t 
HIGH VOLTAGE 
Mains Isolating 
Prim. 200/223 or 400/440 208 IA, IA 0 -8 -9, 0 -8 -9 
Sec. 100/120 or 200/240 236 200, 200 0 -15, 0 -15 2.28 

P & P 214 300, 300 0 -20, 0 -20 3.22 
VA Ref. E 221 700 (DC) 20- 12- 0 -12 -20 3,66 

60 243 6-62 206 IA, IA 0- 15 -20, 0 -15 -20 5.37 
350 247 15-23 203 500, 500 0.15 -27, 0 -15 -27 4.77 

1000 250 32.6ßt 204 I 1 A 0.15 -27, 0 -15.27 6.00 A, 
2000 252 54-80f SI12 500 12, 15, 20, 24, 30 3.15 

NO HIDDEN EXTRAS- 
(Prices correct at 26th Oct 1976) 

Prices include VAT and P & P. EXCEPT 
1- WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT 8 DISTANCE -8R5. Electposil, Audio accessories, semiconductors, Multi- Meters 

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

50 VOLT RANGE C1000 MINI- MULTIMETER 
Prim. 200 -240V DC -1000V AC- 1000V. 1000í2 /V 
Sec. 0- 19- 25- 33- 40 -50V DCI- fOOmA. RES- l5Okd2 
Ref. BARGAIN AT 44.59 
No. 

103 
IO2 

Amps £ ANTEX SOLDERING IRONS COMPONENT PAKS 
15W 43.57 18W £3.31 25W 200 Mixed alue resicitor (count b weight) 0 5 4-07 

I L2.99 SOLDERING IRON KIT 
130 Mixed value capacitors (count weight) 1.0 7.17 

E4.48 STAND FOR ABOVE 
35 Mixed op v 1pe resistors }w 2% 105 3.0 8.17 Ll 49 IS Assorted pots & pre -secs 105 3-0 877 10 Reed switches 

106 4.0 11.26 I MAGNETIC TO CERAMIC 1 3 Micro Switches 
107 6-0 1729 CARTRIDGE CONVERTOR 20 Assorted tag strips 
11: 

8.0 18.67 OPERATING VOLTAGE 20 -45V PLEASE STATE PAK REQUIRED 100 22041 ONLY £317. 90p PER PACK, 
SCREENED MINIATURES 
Ref mA Volts L. HIGH QUALITY MODULES 
238 200 3-0-3 25 Watt RMS AMPLIFIER 43-17 
2(2 IA, IA 0 -6, 0 -6 2 97 

10 Watt RMS AMPLIFIER 43.51 
13 100 9 -0 -9 2.20 25 Watt RMS AMPLIFIER- 44.67 

235 330, 330 0 -9, 0 -9 219 125W RMS AMPLIFIER 417 -S0 
PRE -AMP for 3 -5 -10W E750 207 500, 500 0-8 -9, 0 -8 -9 3.14 PRE -AMP for 25W 4179 4'51 POWER SUPPLIES 3 I 

AUTO TRANSFORMERS 
Ref VA Auto Taps 

(Watts) f 
113 20 0 -115- 210-240 2.81 
64 75 4.65 
4 150 0 -I 15- 200.220 -240 6.24 

66 300 8.62 
3 67 500 13.10 

84 1000 19 70 
93 1500 23.621 
95 2000 
73 3000 

I Decs Solderless Bread'ing 
5 Dec 70 contacts 42.41 
T Dec 208 contacts £3.92 
U Dec 'A' for IC's etc. 

£4.58 

-S -IOW E -54 
POWER SUPPLIES 25W 43.56 
TRANSFORMER 3W 42-77 
TRANSFORMER 5 -I0W £3.22 
TRANSFORMER 25W 43-56 
BSR I44R (CHASSIS) 
With magnetic cartridge 427.34 
GARRARD SP25 IV ( ) 421 -36 
POWER UNIT PLUGS 
Direct into 13A. 3 pin socket 
6 -75.9V 300mA E3-S9 

U Dec B for IC secc. 47.82 NEW STEREO 30 
Complete Stereo Chassis inc.: CARTRIDGES BRIDGE RECTIFIERS 7 +7w RMS, A7, Pro -amp, Magnetic Sonotone 100 f5 -31 

200V 2A 0'67 Power Supply, Front Panel, Ceramic E.E.I.CS 2000 £2 72 400V 2A 0.72 Knobs (only needs Mains Trans.). 
ACOS GP93 -1 4211 31.561 200V 4A 0.89 Stereo 30 417.99. Mains Trans 

45 7bí SOOV IOA 2-70 3 70 £56. Teak veneered cab. Eí.54. AT -55 fí 42 

AUDIO KIT 25W 
2 +25W Amplifiers 
11-Pre-Amp 
1- 1-Power supply 
1+Transformer 
I +Front Panel 

,i -/-Kit of parts to include on 
off switch, neon Ind. Stereo 
headphone socket. Plus I'l- 

1 structions book 432.18 

TEAK AUDIO KIT 25W 
Teak veneered cabinet 
l60 X I IO'r 30 ", aluminium 
chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. 41121 

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

20VA f 4.95 Ref 113W 
150VA E 8.94 Ref 4W 
500VA 415.I1 Ref 67W 

I000VA 122.84 Ref 84Wt 
2000VA 435.66 Ref 95Wí 

TEST METERS FM TUNER fitted with Phase -lock Loop AVO 7 MKS £6733 
AVO 72 4 Pre 2 Preselected stations supply 20.35V. 90mA Max. £272 E2ó66 
AVO MM5 £23.48 
AVO TT 169 £28.94 
U4315 £13.93 
(USSR) inc. Steel carry case. 
POWER UNIT Electronic Construction Kit CC12 -05 Output Switched 

10- Project (including electronic organ) 3- 4.5- 6- 7.5 -9- 12V 
ideal gift at LB -63. "No soldering" 1 at 500mA. £5.18. 

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

TELEPHONE: 01-488 3316/7/8 
NEAREST TUBE STATIONS: ALDGATE 6 LIVERPOOL ST 
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SAXON ENTERTAINMENTS LTD 
A FULL RANGE OF PRINTED CIRCUIT 
MODULES FOR ALL P.A. & DISCO & 
GROUP APPLICATIONS 

SYSTEM 7000 
HAS IT ! 

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

POWER AMPLIFIER MODULES 30-240 WATTS 

- 30 Watts rms 

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

60 Watts rms 120 Watts rms 240W rms 

SA308 
30W rms/ 
8 ohms 
£9.50 

SA604 
60W rms/ 
4 ohms 
£1250 

SA608 
60W rms/ 
8 ohms 
£1350 

SA1204 
120W rms/ 
4 ohms 
£1450 

SAI208 
120W rms/ 
18 ohms 
£21.00 

SA2404 
240W rms/ 
4 ohms 
£2550 

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

PM301 
For 1/2, 
SA308 
£9.90 

PM601 /4 
For 1/2 
SA604 
£1250 

PM601/8 
For 1/2 
SA608 
£1250 

PM1201/4 
For 1 

SA1204 
£1250 

PM1201 /8 
For1 
SA1208 
£12.50 

PM1202/4 PM1202/8 
For2 For2 
SA1204 SA1208 
£1950 

r 

£19.50 

PM2404/1 
For 1 

SA2404 
£1950 

DISCO MIXER MODULES Mono or Stereo 
(with Auto Fade) 

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

Mono £19.50 Stereo £2950 
* Front panel to suit £3.50 

Mixes two decks, tape and mic. 
Wide -range bass & treble controls on 
mic. & music channels. 
Variable autofade (mic. override) 
Ample headphone power. 
Needs only front panel* knobs and 
selector switch. 
Push-pull monitor circuit. 
20HZ- 20KHZ- Noise -77d13 
Comprehensive wiring details provided 
Perfect for incorporation in your system 

ALL PURPOSE CUSTOM -MIXER MODULES 
(Mono or Stereo) 

pi 

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

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

S e reo l ióó S £5.50 
Power supply for up to 20 modules -PPM18 £8.50 

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

Mono -I M7002M 
Stereo -I M7002S £9.00 

QUADRAFECT 
FOUR CHANNEL 4KW SEQUENCER 
WITH DIMMERS 

A COMPLETE 
LIGHT 
SHOW I! 

£29.50 
* PANEL £2.50 

THE ONLY MODULAR 
SOUND TO LIGHT UNIT WITH: 
* Four integral dimmers. 
* Two + Two sequencer * Automatic audio level 

RCA SA Triacs 
Sequence 0;5 -20HZ 
I.C. circuitry 
Needs only front panel* 

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

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

£16.50 
a Panel £2.50 

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

SYSTEM 7000 

MINOTAUR 100 -All Purpose Wide Range Amplifier 

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

£49.50 

100W rms -1dB _ Afou 
Standard 8 ohm output Input, high 
Twin mixed inputs accept power amplifier 
a wide range of signals which will deliver up 
30HZ -30KHZ ±2dB to 150 watts output. An 
23dB bass /treble absolute must where multiple 

mixing & power are required 
Four individually mixed inputs 

Wide range bass /treble +master 

Vynide covered case 
Fully short proof 
Superb value for money 

SAXON 150 HEAVY DUTY AMPLIFIER £59.00 

SYSTEM 7000 

COMPLETE DISCO MIXERS 
(with Auto Fade) 

V Lt 0 e 0 
.8111.111 

The choice of the professional D.J. 

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

MONO 18V £3750 MONO MAINS £4350 

*Ready to plug in & use 
e Mono or Stereo 

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

Stereo 18V £5350 
Stereo Mains £5050 

SYSTEM 7000 COMPLETE CUSTOM MIXERS 
(Mono or Stereo) 

. -o 
s..* OW 

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

Similar to the modules opposite thesemixin g modules 
are complete with front panels, sockets, knobs, 
monitor switch etc. Up to 20 channels (mono or 
stereo) may be Incorporated In one system with any 
number of output tracks. 

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

£8.50 
£12.00 
£8.50 

£12.00 
£8.50 

SYSTEM 7000 LIGHTING CONTROL MK II 
HAS YOUR SOUND . 

[ LIGHT CONVERTER GTO OT: 

1- ' 
ALL YOUR ELECTRONIC 
LIGHTING NEEDS IN ONE 
SUPERBLY DESIGNED 
UNIT. £4250 

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

Bondene case 
Matches System 7000 
mixers 

SAXON SOUND -LITE -An old design with improved , 

appearance 
Scintillating performance 
Similar to Mk II lighting control in appearance 
3KW power handling 

,` Individual bass, treble, middle & master controls 
1 -240W input 
Fully fused & Isolated 

Complete with heavy 
duty terminations 

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

CUSTOMERS INCLUDE BBC, LONDON WEEKEND TV, 
SCOTTISH TELEVISION, NATIONAL TYRES, 

POST OFFICE, GOVT. DEPTS. 

A READY -TO -USE 100W STEREO DISCO WITH 
BUILT -IN SOUND/LITE SEQUENCER AND LIGHTS 

FOR ONLY £199 

THE CENTAUR 

(Carr free in U.K.) 
100W rms stereo output 
Twin heavy duty loudspeaker 
Four channel fully automatic sound - 
lite with variable speed sequence 
I.C. pre -amp with tape input á X fade 
Separate mic. & music treble and 
bass controls 
Attractive Vynide cabinets 
Twin BSR decks with autostop & 
lift arm 

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

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

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

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

£89.90 

nágo 
a lue -price 

l 

includes Tremendous va 
lust plug i 

Accessories for complete discos & other systems 
Electret Condenser Mie ECM31 CIW windshield & clip £1200 
ECM78 -as above but duel impedance with removable lead £13.00 
Crown Stereo Headphones £675 Heavy duty boom mic. stand £1250 

CUSTOM BUILT DISCOS 
A full range of custom consoles 
are available using System 7000, 
from 50W mono to 500W stereo. 
Ask for our price list. 

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

Smart & professional 
Single Twelve: Empty £14 
With 60W unit £33.00 
Twin Twelve: Empty £24 
With units from £59.00 
Folded Horn -Full range P.A. Bin 100W RMS 
£12000 
This cabinet Is 3-4 times as loud as conventional systems 
for a given input power -thus there is a saving in overall 
size & cost. 

Many other cabinets available -ask for details. 

EMPTY DISCO CONSOLES 
£19 with plain motórboard. £21 with cutouts. 

Black Vynide finish Protective corners With your choice of cutouts. 

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

SUPERSTROBE £19.75 
2-3 Joules 
80W Tube for long lite 
Comdact4 "x4 "x4" 

PRO- STROBE £32.50 
6-8 Joules 
External trigger 
Long Life tube timer 
circuit 

150 WATT LIQUID 
WHEEL 
PROJECTOR 

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

Remarkable value - 
Sold elsewhere at 
£39.50. Our price 
is only: £31.50 

Please add 8% VAT to all orders (12} % for SA308/PM301) 
We accept Access & Barclaycard -simply telephone or send 
your card number -Do not send your card. 

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

To order -or for advice phone (01) -684 6385 or (01) 684 0098 
Mail orders to: 327 -333 Whitehorse Rd., Croydon, Surrey CR0 2HS 
Shop open gam -5pm Mon. Sat. Mail order desk 10am -3pm Mon. -Fri. 

Wallingford Branch: Flint House, High St., Wallingford, Oxon 
(Callers only) 
9am -5pm Mon.-Sat. Telephone (0491) 35529 

ROSE ELECTRICAL TO BONA FIDE TRADE CUSTOMERS 
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Ham re- 
Record- 
Antenna 

born with 

breaking 

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 -G31YQ 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 Q5., and this on Top Band in late afternoon! 
ALREADY IN USE BY AMATEUR TRANSMITTING 
AND SWL STATIONS WORLD -WIDE AND IN GOVERN- 
MENT COMMUNICATION. 

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

SYSTEM 'J' 

£32'40 

£38'60 
500 w.p.e.p. (improved 'H' on receive). 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STATIONS FOR ANY LOCATION 
Both Packages feature the World Record Joystick Aerial (System 
'A'), with 8' feeder, all necessary cables, matching communication 
headphones. Deliv. Securicor our risk. Assembled in seconds! 
BIG CASH SAVINGS! 

PACKAGE No. I As above with R.300RX . £210.55 
SAVE £13.87! 

PACKAGE No. 2 Is offered with the FRG7 RX. £193' I I SAVE £13.87! 

RECEIVERS ONLY, inclusive delivery, etc. 
R.300 4184.50 FRG7 £I67.06 

Prices include VAT, insurance and delivery by post or carrier 

Just telephone 
your 

card number 

Phone 0843 62535 (or 62839 after office hours) 
IMPORTANT 

All lines offered are correct at time of going to press and 
prices include VAT and carriage. At present we are enjoying 
occasional selling peaks when demand exceeds supply for 
a day or two and we will be able to serve you the better 
for a quick phone call when we can advise you on your 
intending purchase and "pencil -in" your order, take your 
card number, etc. All enquiries or sales by post or telephone 
receive the personal attention of George A. Partridge, 
G3CED, inventor of the VFA. 

BOX 5 

G3CED 

RRTR/lJG 
6i.g057g7R5 .vEn Ensigl47 

IETTROM/C`` G3VFA 
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TAMBA ELECTRONICS QUALITY PRODUCTS 
FOR HI -FI, DISCO, 
P.A. GROUP AND CLUB USE 

A BRAND NEW RANGE OF AMPLIFIER MODULES 5 to 100 WATT /RMS 
Choose the power you need from these five pure complementary amplifiers 

Two -year guarantee 

All amplifiers feature a pure comple- 
mentary symmetry output stage for low 
distortion and high reliability -the 
highest grade components (by Mullard- 
Texas, Plessey -RCA, etc.) used 
throughout 

Suits loads 4-16 ohms (optimum 
load 8 ohms, TAM50 /100/250, 4 ohms 
TAM500 /1000) 
Low distortion (0.1 %) 
20- 20,000 Hz ± 1dB 
Silicon circuitry throughout 
inherently open circuit proof 
Four simple connections 

High sensitivity -100mV 
Low profile (lin high 3 1in x 3in) 
75% efficient 
Glass fibre printed circuit board 
Accepts most mixers /pre -amplifiers 

£3.20 TAM50 5W RMS 25V supply 
TAM10010W RMS 35V supply £3.75 
TAM250 25W RMS 45V supply £4.25 
TAM500 50W RMS 45V supply £8.95 
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 122% 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 

Teach yourself the latest 
techniques of digital elec -. 
Elementary course: tropics Digital Computer Logic & Electronics 
i Basic Computer Logic 
2 Logical Circuit Elements 
3 Designing Circuits to carry out 

Logical Functions 
4 Flip -flops and Registers 
£4.20 + 80 pence P & P 

-Order both books at the 
same time for the bargain 
price of 

£9.70 + 80 pence 
P &P 

Advanced course: 
Design of Digital Systems 
1 Computer Arithmetic 
2 Boolean Logic 
3 Arithmetic Circuits 
4 Memories and Counters 
5 Calculator Design 
6 Computer Architecture 
£6.20 +80 pence P &P 

To: Cambridge Learning Enterprises (Dept. CIR) 
FREEPOST, St. Ives, Huntingson, Cambs. PEt7 4BR 

*Please send me set(s) of Design of Digital Systems at £7.00 each, I 
p & p included. 

*or sets) of Digital Computer Logic and Electronics at £5.00 each, 
I 

p* & p included. I 

*or combined set(s) at £10.50 each, p & p included. 

Name 

Address 

*delete as applicable. 
No need to use a stamp -just print FREEPOST on the envelope. PW1 
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VA VE 
BARGAINS 
AnyS -S4p, I0- EI.00, 50 -E4I 
Your choice from the Ii 
below. 

0. 

st 

ECC82, EF80, EF183, EF184, 
EH90, PCF80, PCF802, PCL82, 
PCL84, PCL85, PCL86, PCL805, 
PL504, PY81/800, PY88, 30f 

6F28. 

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

Aerial Splitters -2 way, 
OHMS Inside Tyne_ tl 50 

75 

AERIAL 
BOOSTERS 
Aerial boosters can produce 
remarkable improvements 
on the picture and sound, 
in fringe or difficult areas. 
B11 For TH stereo and stand- 

ard VHF /FM radio. 
B12 -For the older VHF 

television -Please state chan- 
nel numbers. 

B4S -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. 

E3.80 

Press Button UHF 
made -E2.50 each. 

Tuners -4 Button Transistor -British 

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 0154F to 
1.5µF (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 BF182 (UHF) Transistors. PK9 
Any 6 Transistors BCI08, BCI 13, BC135, BCI53, BCI71, BCI72, 
BF194, BFI95, BFI96, BFI97. PK10 8 -I amp 400 volts rectifiers. 
PK1I 4 -5 pin din plugs (180 °). PKI2 -5 PP3 Battery Connectors. 

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

ELECTRONIC MAILORDER LTD., 
62 BRIDGE ST., RAMSBOTTOM, BURY, LANCS. TEL. RAMS. (070 682) 3036 
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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 50115 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 
Celeatlon G12M 8 or 15 ohms 
Celeatlon G12H 8 or 15 ohms 
Celeatlon 612/50 8 or 15 ohms 
Celestion G12 /50TC 8 or 15 ohms 
Celestion G15C 8 or 15 ohms 
Celestion G18C 8 or 15 ohms 
Celestion HF1300 8 or 15 ohms 
Celestlon HF2000 8 ohms 
Celestlon MH7000 8 or 15 ohms 
Celeatlon CO3K 
Decca London ribbon horn 
Decca London C0 /1000 /8 Xover 
Decca DK30 ribbon horn 
Decca CO /1 /8 Xover (DK30) 
EMI 14 x 9 Bass 8 ohms 14A770 
EMI 8 a 5, 10 watt, d /cone. roll surr. 
EMI 6j" d /cone, roll surr. 8 ohms 
EMI 8 roll surr. bass 
EMI 5' mid range 
Elko 59ßM109 (15) 59RM114 (8) 
Elan 6h" d /cone, roll surr. 8 ohms 
Elac 10" 10RM239 8 ohms 
Eagle Crossover 3000hz 3, 8 or 15 ohm 
Eagle FR4 
Eagle FR65 
Eagle FR8 
Eagle FR10 
Eagle HT15 
Eagle HT21 
Eagle MHT10 
Eagle FF28 multicell. horn 
Fane Pop 15, 8 or 16 ohm 
Fane Pop 33T, 8 or 16 ohm 
Fane Pop 50, 8 or 16 ohm 
Fane Pop 55, 8 or 16 ohm 
Fane Pop B0. 8 or 16 ohm 
Fane Pop 70, 8 or 16 ohm 
Fane Pop 100, 8 or 16 ohm 
Fane Crescendo 12A, 8 or 16 ohms 
Fane Crescendo 12BL, 8 or 16 ohms 
Fane Crescendo 15/100A, 8 or 16 ohms 
Fane Crescendo 15/125, 8 or 16 ohms 
Fane Crescendo 18, 8 or 16 ohms 
Fane 910 Mk li horn 
Fane 920 Mk II horn 
Fane HPX1 crossover 200 watt 
Fane 13 x 8, 15 watt dual cone 
Fane 801T 8" d c. roll surr. 
Goodmans Axent 100 
Goodmans Audiom 200 8 ohm 
Goodmans Axiom 402 8 or 15 ohm 
Goodmans Twinaxlom 8, 8 or 15 ohm 
Goodmans Twinaxlom 10, 8 or 15 ohm 
Goodmans 81. 8 or 15 ohm 
Good mana 10P 8 or 15 ohm 
Goodmans 12P 8 or 15 ohm 
Goodmans 12PG. 8 or 15 ohm 
Goodmans 12PD 8 or 15 ohm 
Goodmans 12AX 8 or 15 ohm 

£9.00 
£10.25 
£1400 
£1862 
£13.38 
£70.69 
£1631 
49.00 
£1465 
£19.41 
£7295 
£15-95 
£1606 
£2000 
E26.95 
£39.95 
£6-98 
£8.55 
£1350 
£4.46 
£2995 
£8.95 

£19.95 
E4.75 
£1192 
£3 75 
L3.93 
£5.73 
£375 
L3.38 
E395 
E395 
£1.57 
E5.57 
£895 

£17.95 
£14 08 
£3.96 
£4-95 
£4.00 
E5.95 
£5.50 
£975 

£12-S0 
E18.75 
£1995 
£2175 
£33.95 
£42 95 
E44-95 
£54-95 
£8495 
E75-9S 
£15.75 
£45.95 
E2.50 
£950 
£8.96 
£8-50 

£14.95 
£22-06 
E10-60 
E10.95 
L6-50 
£6-95 

£16-50 
'1775 
£1875 
£44.00 

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 
Kef 8200 
Kef B139 
Kef ONO 
Kef DN72 
Kef DN13 SP1015 or SP1017 
Lowther PM6 
Lowther PM6 Mk 1 

Lowther PM7 
Peerless KO10DT 4 or 8 ohms 
Peerless DT10HFC 8 ohms 
Peerless KO40MRF 8 ohms 
Peerless MT225HFC 8 ohms 
Richard Allan CA12 12" bass 
Richard Allen HPBB 
Richard Allan LP8B 
Richard Allan DT20 
Richard Allan CN8280 
Richard Allan CN820 
Richard Allan Super disco 60W 12" 
Richard Allen CG15 15" bass 
Richard Allen Super Disco 10" 50 watt 
Richard Allen Super Disco 8" 50 watt 
Radford MD9 
Radford MD6 dome mid range 
Radford TD 3 
Radford Crossover network 
BD25 Mk II 
Soles 4001 G 6.K 
Tannoy 10" HPD 
Tannoy 12" HPD 
Tannoy 15" HPD 
Wharfedale Super 10 RS/DD 8 ohms 
Castle 8 RS /DD 

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

KEF kit Ill, 
Peerless 1060 
Peerless 1070 
Peerless 1120 
Peerless 2050 
Peerless 2060 
Richard Allan Twin assembly 
Richard Allan Triple 8 
Richard Allan Triple 12 
Richard Allan Super Triple 
Richard Allan RA8 Kit 
Richard Allan RA82 Kit 
01..1....1 alla" wesoi u 

each' 
each 
pair 
pair 
pair 
pair 
pair 

pair 
each 
pair 
each 
each 
pair 
pair 

each 
each 
each 
each 
pair 
pall 

£24.00 
£39.95 
£1600 
£4.05 

E95-00 
£11000 
£121 00 

£15 36 
E5 75 

E10 75 

LI 95 
E9 25 

E17 95 

£2 50 
ES 95 
£4 95 

£32 00 
£35-00 
£4860 
£8.25 
£9.50 
£9.85 
£3.40 
£7980 
£1250 
E8.50 
£6.25 

£16.95 
£3.15 
E189S 
£27.45 
413.25 
E7295 
E11.50 
E15.75 
£8.25 

E14.75 
E23.20 
£590 

E78.00 
E8600 
£99.95 
£13.50 
£9.28 

£13.28 
E1S.75 
£5195 
£17 59 
art -95 
E26 75 
£38.50 
£51.00 
446-00 
£54-00 
£46.50 
£5400 
£39.50 
£5300 
£13.95 
E20P75 
£2095 
£29.50 
£3780 
£59.19 
cs5.7a 

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 Monitdr, State of Art, Free on Request. 

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

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

SPEAKER KITS 
Fane Mode One Mk2 
Wharfedale Linton II kit 
Wharfedale Glendale 3XP kit 
Wharfedale Dovedale Ill kit 
Wharfedale Denton 2XP Kit 
Wharfedale Linton 3 P Kit 

ON 

each E10.3S 
pair £21.S0 
pair E47.70 
palr £59.40 
pair £23.25 
pair £3425 

HI -FI 
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 50 Rotel RA 412 £77.95. Rotel RX 202 
Mk I1 £97.50. Videotone Minimax II 
£43.00. Videotone Saphir I1 £49.00. 
Pioneer SX 450 £11600. Sansui SC 
2000/2002 £149.70. 

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. 

Send 

All Prices Include VAT 
(Prices correct at 1.11.76) 
stamp for Free 38 page booklet 

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

12" £1.00 
15" £1 75 
18" £2.50 

Kits £1 00 each (E2 00 per pair) 
Tweeters & 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: Wilmslow 
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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FOR KITS - CMOS - 1 !SPLAYS - MEMORIES - BOOKS - MI Ro 

KITSPW 

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

I2 0 
only 40mm x 154mm X 85mm 
FULLY AUTHOR -APPROVED KIT (We wrote the ad 

Only high quality components used -Piher resis 
glass PCB's etc. Full instructions included. S 
circuitry gives you good performance at low cost. 1 

order as: 
"AUTOCLOCK KIT" 
£ 17.85 

idle) 

ors, roller tinned fibre - 
mple but sophisticated 
ou benefit from our ex- 

perlende in clock kit design. After sales service available at very reasonable 
cost. Uses our own crystal timebase kit. 
Also available less case -order as "AUT- MODULE KIT" £1645 
Other Kits: For details see previous adds or Catalogue: 
"ACK" Advanced 6 digit alarm clock kit £26.80 
"GCK" 4 digit mini mantlepiece clock (green displays) £1440 
"XTK" 50Hz crystal timebase kit £6ß8 
"ACK + BBK + XTK" .... £33.58 "GCK + GBBK + XTK" £1940 

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 data other than from our 
data selection. 
IM6100CCDL £4536 6820 £1767 
8080A(2/1S) £3225 6850 £1767 
6800 £3387 8224 - £9.76 
ISPAl500 (SC /MP) 

MEMORY IC's 

£18.75 8228 £1 
2650 £2700 8251 £1 

'8255 £1 

Intel 2102A -6 (new version of 2102 -2). 16 pin IC, TTL compatible, 
Single +5V supply, 650nsec., 1024 x 1 bit Static NMOS RAM 

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

SINTEL 

2.16 
7.67 
7.67 

£3.61 
£4.76 
£805 

Add 8% VAT + 25p p &p on all orders. Phone orders 
see "Fast service" for details. Export orders welcome 
but you most contact us first for special order form and 
postage rates. OFFICIAL ORDERS WELCOME. 

PROCESSORS 

Components 
from leading 
manufacturers only 

DATABOOK and DATASHEETS: (may be photocopies) 
New 1976 RCA CMOS and Linear IC Combined Databook £6:70 
New 1976 RCA 'Power Transistors, SCR's, Databook £730 
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 £2.95 
Intel Memory Design Handbook, c. 280 pages £520 
Intel 8080 Microcomputer Systems Users Manual, c. 220 pages £525 
Motorola McMOS Databook (Vol. 5 Series A) c. 500 pages £350 
Motorola M6800 Microprocessor Applications Manual, c. 650 pages £1295 
Motorola M6800 Programming Manual, c. 200 pages £535 
Motorola Booklet introducing Microprocessors £180 
National SC/MP Introkit Users Manual £075 
National SC /MP Programming and Assembly Manual £6.30 
National SC /MP Technical Description 995 
2650 Microprocessor Manual 220 pp £24.50 
DATASHEETS on Microprocessors: (usually Xerox Copies) 
Intersil IM6100 12 bit CMOS £0.75 RCA CDP1802 8 bit CMOS 675 
National SC /MP 8 bit, Low cost £0.75 Zi log Z80 £075 
Signetics 2650 8 bit, Low cost £0.75 Motorola MC6800 £0.75 

CMOS From the top manufacturers, mainly RCA and MOTOROLA 
CD4000 017 CD4027 0.64 CD4051 1.07 CD4006 0.82 CLOCK 
CD4001 0.18 CD4028 1 03 CD4052 1 07 CD4089 1.73 CHIPS 
CD4002 0 17 CD4029 -1-31 CD4053 1.07 CD4090 0.92 AY51202 2,89 
CD4006 1B5 CD4030 0.64 CD4054 1.33 CD4049 2.15 AY51224 3.50 
CD4007 0.18 C174031 2.55 CD4055 1.51 CD4095 1ß0 MK50253 5.60 
CD4008 
CD4009 

1.11 
0.64 

CD4132 
CD4033 

1 ß3 
160 

CD4056 
C04059 

151 
5.48 

CD4096 i ß0 
CD4097 4ß8 FLAT 

CABLE CD4010 0.64 CD4034 219 CD4060 1-23 CD4098 1ß6 20-w1m. 100 CD4011 
CD4012 

0.20 
0.19 

CD4035 
CD4036 

135 
3.65 

CD4063 
C04066 

1.26 
0.71 

CD4099 2.11 
CD4502 1.43 tOm, for 800 

CD4013 0.64 CD4037 1.09 CD4067 4-28 CD4510 1.57 VEROCASES 
CD4014 116 CD4038 1-24 CD4068 0ß4 CD4511 1.80 751410J 2-64 
CD4015 1.16 CD4039 3.55 CD4069 0.24 CD4514 3.15 751411D 3.04 
CD4016 0-64 CD4040 1ß3 CD4070 0.67 CD4515 3.60 751237,1 1.72 
CD4017 
CD4018 

1 16 
1.16 

CD4042 
CD4042 

0.96 
0.96 

CD4071 
CD4072 

0.24 
0ß4 

CD4516 1.56 
CD4518 1ß5 751238D 215 

CD4019 
-- 

0.64 CD4043 
-- 

116 
- 

CD4073 024 
0ß4 

CD4520 1.43 
CD4527 1.82 

SUNDRY 
CA3130 118 l:U4b'Ge 

CD4021 
1,6 
1-16 

l:U4U44 
CD4045 

1-U7 
1.61 

D4075 
D4076 1-61 CD4532 1.65 uA 741 0.35 

CD4022 
CD4023 

1-11 
0.24 

CD4046 
CD4047 

1 -53 
1.04 

D4077 
D4078 

0-60 
0.24 

CD4555 1-04 
CD4556 1.04 SOLDERCON 

CD4024 0.89 CD4048 0.64 D4081 0.24 MC14528 1.22 PINS 
CD4025 0.24 CD4049 0.64 D4082 0.24 MC14553 4.68 100 0.50 
CD4026 1-98 CD4050 0.64 CD4085 0.82 1M8508 8-05 1000 4.00 
FAST SERVICE. We guarant 
received by 4.15 Mon -Fri, will b 
use Access or Barclaycard (mir 

SINTEL 

ee that Telephone Orders for goods in stock, 
e despatched the same day. Private customers 
. tel. order £5). Official orders no min. . 

PO BOX 75F, Illllllllll__ Oxford - BARCLAYCARD Tel. 08E5 49791 MIME 

PRECISION PETITE LTD. 
119A HIGH STREET, TEDDINGTON, MIDDX: TEL., 01-977 0878 

24 hour telephone answering service 

NOW PRESENT THEIR NEW 
WITH OUR CURRENT MODEL 

"THE PERFECT PAIR 
SPECIFICATIONS 

MODEL P2 (illustrated) 
Diam. 170 X 40mm 
Weight MTh . Torque 320cmg. r.p.m. 12,000 
4 collets 0 -3.5mm 
3 amp 12v, DC 

Price incl. VAT £16.50. p.p 65p 

MODEL P1 
Diam. 33mm 
Length 125mm 
Weight 160g. 
3 colletts 0 -25mm 
R,P.M.10,000 
Torque 120cmg 
2 amp 12V. D.C. 

Price incl. VAT £879. p.p. 35p 

STAND AVAILABLE FOR P.1. 
P.2 STAND SOONI 

Mode 

I 

DRILL! 
(MODEL P2) 

P1 

I P2. 

Variable Speed Transformer for 
both drills available. SAE 9x4" for Leaflets and Order Form 

742 

GREENWAY' 
RADIAL Lead Polyesters -from 3p. 
Radial Lead Polycarbonate -from 25p. 
Dipped Tantalum -from 10p. Send for List 
of Prices. 
Potentiometers Presets *Piker Horizon- 
tal & Vertical. Linear 2W 100R; 220R; 
470R; I K; 2K2; 4K7; 10K; 22K; 47K; IOOK; 

220K; I Meg 12p. *Carbon Track Poten- 
tiometers- single Gang 25W Log & Lin 
(2K2 -). Values as Presets 25p each. Switch 
Type D.P. (250V) -55p. 

BARGAINS *I0p each 14mm & 18mm 
Ferrites; Twin Mounted Pots 50K Log AB; 
Slide Switch 47K Log; Slider Potentiometer 
(stereo 20p); Phono Panel with 4 sockets 
6/10/12/17 way; Connectors 15 pitch; 
L1296 28V Lamps; 4 P.C. Fuseholders; 
Mixed Concentric Pots IOOK & 10K. 

SPECIAL OFFER Torrodial Transformers 
20V 500MA; 35V 200MA El -25 + 42p p &p. 
A.C. Capacitors 16mfd 500V £1.25 + 42p 
p &p. Isostat Solinoid Switch Coil 16ohms 
24V 60p. 

INDUSTRIAL DISTRIBUTORS -Send S.A.E. 
for Mail Order List. VAT (6) Add 12J¡ %, 
others 8%. P &p on orders under £3 25p. 

Greenway Electronic 
Components 

(East Grinstead), Ltd. 
62 Maypole Rd., Ashurst Wood, 
East Grinstead, Sx. RHI9.3RB, 

T1: Forest Row 3782 (STD 034482) 3713 
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The HY5 is a mono hybrid amplifier ideally suited for all applications. All common input 
functions (mag Cartridge, tuner, etc) are catered for internally. The desired function is achieved 
either by a multi -way switch or direct connection to the appropriate pins. The Internal volume 
and tone circuits merely require connecting to external potentiometers (not Included). The 
HY5 Is compatible with all I.L.P. power amplifiers and power supplies. To ease construc- 
tion and mounting a P.C. connector Is supplied with each pre -amplifier, 
FEATURES: Complete pre -amplifier in single pack - Multi -function equalization -Low noise - 
Low distortion -High overload -Two simply combined for stereo. 
APPLICATIONS: HI -FI- Mixers- Disco -Guitar and Organ -Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Pick -up 3mV; Ceramic Pick -up 30mV; Tuner 100mV; Microphone 10mV; 
Auxiliary 3- 100mV; input impedance 4.7kä at 1kHz. 
OUTPUTS. Tape 100mV; Maln output 500mV R.M.S. 
ACTIVE TONE CONTROLS. Treble ± 12dB at 10kHz; Bass ± at 100Hz. 
DISTORTION. 0.1% at 1kHz. Signal /Noise Ratio 68dB. 
OVERLOAD. 38dB on Magnetic Pick -up. SUPPLY VOLTAGE ± 16.50V. 
Price £4.75 + S9p 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 
Salid. 
APPLICATIONS: Updating audio equipment -Guitar practice amplifier -Test amplifier - 
audio oscillator. 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. Into 80; DISTORTION 0.1% at 1.5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz- 16kHz- 3dB. 
SUPPLY VOLTAGE ± 18V. 
Prise £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 ±05V 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 Tine protection -Thermal protection 
-Five connections -No external components 
APPLICATIONS: HI -FI -High quality disco -Public address -Monitor amplifier -Guitar and 
organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 60W RMS into 80 LOAD IMPEDANCE 4 -160 DISTORTION 0.04 %, at 60W 
at 1kHz 
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE10Hz -45kHz -3dB SUPPLY VOLTAGE 
± 
SIZE 

35V 
1145085mm 

Price £14.40 +E1.16 VAT P &P free. 
The HY200 now Improved to give an output of 120 Watts has been designed to stand the most 
rugged conditions such as disco or group while still retaining true HI -FI performance. 
FEATURES: Thermal shutdown -Very low distortion -Load line protection -Integral heatsink 
-No external components 
APPLICATIONS: HI -FI- Disco- Monitor -Power slave -industrial -Public Address 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV 
OUTPUT POWER 120W RMS into 80 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 COI It has been designed 
for high power disco address applications. If the amplifier is to be used at continuous high 
power levers a 50011119 1411 le ¡Ile m udfie, n,c,eene an ran yu4nues ui me rani 
of the family to lead the market as a true high power hi- fidelity power module. 
FEATURES: Thermal shutdown -Very low distortion -Load fine 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 1kHz 
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 £6.20 plus 77p VAT. P/P free 
PSU70 suitable for two HY120's £12.50 plus £1.00 VAT. P/P free. 
PSU90 suitable for one HY200 £11.50 plus £0.92 VAT. P/P free. , 

15 -240 Watts! 
HY5 
Preamplifier 

HY30 
15 Watts 
into 80 

HY50 
25 Watts 
into 8S2 

HY I 20 
60 Watts 
into 81 

HY200 
120 Watts 
into 8S2 

HY400 
240 Watts 
into 4s2 

POWER 
SUPPLIES 

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

Available 
June '76 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 

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

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

Signature 
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RATION CARDS 
IT is suggested that we have had an excellent supply of 

electronic components at extremely cheap prices, but that 
this will cease. Components will become that "precious" 

commodity just like water to the man in the desert. In the coming 
years prices will rise sharply and wastage will be a serious 
consideration for all hobbyists. Some people in the retail trade 
are hinting at component shortages, an event not uncommon in 
the professional /industrial electronics field. 

Semiconductors are a good example. First there was a boom 
in semiconductors, and in IC's in particular. Larry Curry of 
SGS said at that time, "When will this bonanza cease ?" But it 
didn't cease, and IC manufacturers, in order to keep pace with 
the huge and growing demand for the product, laid down more 
and more production lines. They ploughed huge sums of money 
into the business -all of it invested in plant and personnel. Then 
came the slump. Millions of dollars were left standing idle in the 
form of machinery and other capital equipment which was 
suddenly not needed anymore. 

Today, if there is a shortage, very few manufacturers indeed 
are prepared to invest vast sums in capital equipment in order to 
meet increased demands. They did that last time -and it cost 
them a fortune. Today, when a demand grows, it merely means 
a longer and longer wait for the customer, with delivery times 
stretching out into months. 

One professional component distributor said recently that 
there was a 9 month delivery on some types of capacitor. On 
certain other capacitors the waiting time for delivery was 18 
{eighteen) months. 

We cannot get round the problem by simply importing. Most 
countries will satisfy the demands of their own countrymen first 
(with the possible exception of Britain!). 

German suppliers are well known for this. Certainly they will 
sell you components. But let there be a shortage in Germany and 
they will immediately switch all their production sales (including 
those items promised to you!) to home market sales. After all, 
they still get paid for their product, but by selling it at home they 
are helping their German manufacturing friends to complete 
instrumentation and equipment which is often to be exported. 

So shortages are coming and many are here. Prices of those 
components are rising too -and will rocket up far higher before 
too long. 

If components really do get short, and I suggest that they will, 
could we see the introduction of component "ration books "? 
During the last, war food was rationed because it was in short 
supply. Your ration book was stamped or a "coupon" was cut 
out when you'd had your share. Can the same thing happen in 
electronics? Will shops introduce their own rationing system? 

Before you even mention Black Market (Psst -wanna buy a 
BC109 for a quid guv'nor ?) remember that I said component 
prices will soar. On the Black Market the cost would be even 
higher. 

Constructors of the future will have to think twice about exactly 
what they are going to build. In Practical Wireless we are running 
a series which uses a solderless "plug -in" breadboard to con- 
struct circuits. Because the components are plugged in they 
can also be unplugged afterwards and thus used again and 
again. So at least we are guiding the home constructor towards 
some saving and economy in components. 

In the meantime, hang on to that "junk box ". In later years the 
sale proceeds could see you nicely through your old age! 

LIONEL E. HOWES- Editor 
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Careers for the 
future 

THE theme for next year's 
IEETE's education con- 
ference, EASCON '77 will 

be career opportunities for young 
people as technician engineers 
and technicians in electrical 
and electronic engineering. The 
IEETE hope that by arranging 
a programme to attract careers 
advisers from schools and local 
authorities, they will play an im- 
portant role in formulating and 
expressing the purpose of educa- 
tion standards the country needs. 

The conference is to be a one- 
day event held in two separate 
centres. These two centres are 
(1) North Staffordshire Polytech- 

nic, Stafford, on Monday, 4th 
April. 

(2) South Thames College, 
Wandsworth, an Wednesday, 
6th April. 

Further details may be obtained 
from The Conference Secretary, 
IEETE, 2 Savoy Hill, London 
WC2R OBS. Tel: 01 -836 3357. 

Bury club 
cONTINUING on the educa- 

tional theme, just a short 
note here to inform readers 

in the Bury area that the local 
Radio Society meets every second 
Tuesday of each month. Meeting 
place is the Mosses Community 
Centre, Cecil Street, Bury, Lancs. 

Also at the same address, and 
meeting every Tuesday are classes 
for Morse and the R.A.E. Any 
further information may be 
obtained from The Secretary, 
John Clifford G4BVE, 10 Arley 
Avenue, Bury, Lancs. 

Tandys latest 
NO doubt many readers have 

seen the adverts for Tandy 
Stores and may wish to 

know exactly what the stores sell. 
To satisfy this need, Tandy have 
recently launched their new 1977 
Catalogue which is now available 
in all of their 160 outlets through- 
out the UK. What's More -its 
FREE. 

Shown on the next page, this new 
catalogue must be one of the 
most comprehensive available to 
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the general public, and covers just 
about everything that is mains 
or battery powered, has a section 
for the home constructor, and 

further sections of educational 
kits, calculators, aerials and 
speaker units. 

Two new models that are in- 
cluded for the first time are the 
Tandy Music Centre which 
features an AM /FM stereo tuner, 
cassette deck, record deck and 
amplifier, and the Tandy Stereo 
Cassette Decks which are com- 
plete with Dolby circuitry. The 
Music Centre carries a price tag 
of £177.50, while the cassette 
decks range. from £9995 to 
£159.95. 

Tandy Corporation, Bilston 
Road, Hollyhead Road, Wednes- 
bury, West Midlands WS10 7JN. 

from newsagents and booksellers 
at £3 a copy, or for £3.40, inclu- 
sive of postage and packing, from 
General Sales Department, IPC 
Electrical -Electronic Press Ltd., 
Room 11, Dorset House, Stamford 
Street, London SE1 9LU. Tele- 
phone 01 -261 8643. 

HiFi in '77 
THE 1977 edition of HiFi 

Year Book, now published, 
contains 500 pages and de- 

tails of just about everything in 
the world of HiFi. 

The book comprises 27 sections, 
from Amplifiers, Headphones, 
Surround Sound, Speakers and 
Receivers to Tape, Unit Audio 
and Pickups. Also amongst the 
sections is a directory listing 
hundreds of HiFi dealers, and 
additional articles on various HiFi 
subjects. 

HiFi Year Book can be obtained 
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RSGB states 
its mind 

T has become apparent that 
many readers have strong 
feelings concerning the intro- 

duction of CB into this country. 
PW has been publishing many 
letters on this subject and we 
were pleased to receive a 
communication from the RSGB 
explaining their position on this 
rather delicate subject. We print 
below the complete letter re- 
ceived and hope that it makes the 
Societies position clear to our 
readers. 

The Society is aware of the 
numerous items that have 
appeared on this subject in 
various journals both as corres- 
pondence and as feature articles. 
It is apparent that much of this 
material has been generated by 
those who will profit financially 

. from the introduction of the 
facility rather than potential 
users. 

The Society is often asked to 
state its policy on a citizens' band. 
It is somewhat difficult to offer 
an informed opinion on a matter 
concerning which nothing definite 
is known. Understandably no 
guide lines are available from 
the administration regarding the 
various possibilities and it is in 
this context that the following 
statement is made. . 

The matter of a citizens' band 
is under continual consideration 
by the Society's Telecoms Liaison 
Committee a n d the Council 
approves its present views which 
are: 
(a) The RSGB exists to safe- 

guard the interests of its 
members and of the Amateur 
Service in the UK. The 
Amateur Service is a defined 
service in the Radio Regula- 
tions (Geneva 1976) and is 
accorded world wide status 
in the same way as the pro- 
fessional services. A citizens' 

facility exists only where a 
national administration is 
prepared to set a s i d e 
spectrum space for this use. 

(b) While the RSGB may have 
no direct interest in a 
citizens' band facility by its 
present articles of associa- 
tion it must, in the interests 
of its members, take heed 
to developments likely to 
affect the Amateur Service. 

(c) The major consideration 
affecting the introduction of 
any new facility is the ability 
of the administration to 
exercise complete and effec- 
tive control. Anything less is 
not acceptable. 

(d) The RSGB is not opposed to 
the introduction of a short 
range personal communica- 
tions facility provided that its 
location in the spectrum and 
the equipment used are 
suitable. The 27MHz band as 
used in the USA and some 
European countries is 
probably one of the most un- 
suitable frequency bands that 
could be envisaged. There 
are three main reasons: 

(i) its proximity to the amateur 
28MHz band and the conse- 
quent availability of high 
power equipment together 
with the ease of illegal opera- 
tion in this band, 

(ii) the existence of long distance 
propagation during part of 
the sunspot cycle, and 

(iii) the interference to television 
receivers, particularly those 
operating in Band 1. 

Having regard to equip- 
ment now available it would 
appear that a vhf or uhf fm 
service with power limitation, 
crystal control and type 
approved apparatus could be 
suitable. 

(e) Location of a citizens' band 
within an existing amateur 
service allocation is not 
acceptable to the RSGB. 
Further, if this facility is 
eventually allowed it ought 
to be located in a part of 
the spectrum remote from 
any amateur allocation to 
prevent illegal operation in 
an amateur band such as is 
now experienced in the USA. 
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J. THORNTON LAWRENCE (R. Tech. Eng.) GW3JGA 
oscilloscope draws a graph of voltage against N t 
time. On some older and on most new oscillo- 
scopes the voltage (Y axis) and the time (X 

axis) are calibrated in precise units of voltage and 
time per centimetre of deflection. The X time base 
can be calibrated by displaying the output of a signal 
generator or crystal calibrator, but the calibration 
of the Y amplifier and attenuator requires a square - 
wave generator giving a square -wave of known 
amplitude. 

The Oscilloscope Calibrator to be described pro- 
vides a square -wave of known amplitude which is 
switchable over the range lmV to 5V peak -to -peak. 
The switching is in a 1 -2 -5 sequence which matches 
the usual oscilloscope input attenuator ranges. The 
square -wave output is approximately 1kHz in fre- 
quency and is also suitable for setting up the input 
attenuator frequency compensation and oscilloscope 
probe adjustments. 

For uncalibrated oscilloscopes, the Calibrator will 
enable the Y gain to be set correctly for the range 
in use. The Calibrator is also useful in measuring 
stage gain in amplifiers and checking, by substitu- 
tion, the output voltages of other equipment. 

CIRCUIT 
The circuit _ consists of a two -transistor multi - 

vibrator and a switched attenuator. The addition of 
a `disconnect' diode, D2, to the standard multi - 
vibrator circuit enables a good clean square -wave 
output to be obtained at the collector of Tr2. PNP 
transistors are used to generate a conventional 
positive -going output waveform. The switched, two 
stage, attenuator provides a variable amplitude 
output at the BNC and Belling -Lee co -ax sockets. 
The complete circuit is shown in Fig. 1. 

The astable multivibrator base timing components 
C2, R3 and C3, R4 each give a half cycle time con- 
stant of approximately 500;'S and thus a square -wave 
output of 1mS period (1kHz frequency). The re- 
charge of C2 is through R2 and the recharge of C3 
is through R5, the `disconnect' diode D2, allowing 
the collector of Tr2 to fall instantaneously to OV 
when Tr2 is switched off, thus giving the clean 
square -wave required. A zener diode regulator is 
included to stabilise the supply voltage to the multi - 
vibrator. 

ATTENUATOR 
The output attenuator is arranged in two stages, 

the first section providing outputs of 5, 2 and 1V, 
500, 200 and 100mV. The second section providing 
an attenuation of 100:1 and giving outputs of 50, 
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20, 10, 5, 2, and lmV. The two sections are arranged 
on two 1 -pole 12 -way switch wafers, S2, and gives 
an overall range of 5V to lmV peak -to -peak. Ideally 
the resistors in the attenuator should be 1% types 

economy and availability, 2% 
used. 

but in the interests of 
metal oxide types are 

CONSTRUCTION 
The main part of the circuit is built on a PC board, 

but the attenuator resistors are wired on the switch 
directly, as shown in Fig. 2. The PC board is mounted 
on the attenuator rotary switch pillars and the 

* components list 

Resistors 
Rl 2200 
R2 '47k12 All 5% 
R3 150k12 carbon 
R4 150kS2 film 
RS 10k0 j 

VR1 1kOà skeleton 

Capacitors 
SOpF 11 

C2 and C3 
16 

4 -7nF polyester or polystyren+ 

Semiconductors 
01 BZY;; -G5V6 (6.6V 400mW) Tri 80214 
D2 1N4148 Tr2 í3Ç214 

Miscellaneous 
S1, Single pole on -afl miniature toggle. S2, corr- 
prising shafting unit'(Doram 327428), 2 off 1 -pole 
12 -way wafters (327-á4O), 4 Ofi spacers (321.551). 
BNC socket. Belling -Lee socket. Knob for S2PCB 
from PW Readers PCB Services, see ad. Verobox 
75 -1238D fram Vero Electronics ltd., Industrial 
Estate, Chandlers Ford, I-lents SO5 3ZR. PPS 
battery (9V) and connectors. 

R6 3kSì 
R7 1k0 
R8 5100 
R9 3000 
R10 1000 
R11 1000 
R12 100fà 
R13 1kí2 

re-set 

Aí12 % 
metal oxide 
(Comm) 
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R1 7+5.6V1 

Tri Tr2 
8C214 BC214 

\ a Cal O 
VR1 

Fig.1: Circuit diagram of the Oscilloscope Calibrator. 
Components mounted on the printed circuit board are 
shown within a dotted line. Ca libration of the finished 
unit is effected with a single control VR1, adjacent to 
lead -out point F. 

S2a _S2b 

T 
9V 

1k 

_(° 

D1 
5.6V 2E 

C2 
4.7nF 

02 

R6 
3k 

1N4148 
C3 + 

4.7nF R7 
1k 

R2 
4.7k 

R3 
150k 

Printed circuit board 

R4 
50k 

R5 
10k 

Fig.2: Wiring details of the two wafers on switch S2. 
Note that this wiring only app lies to the make of switch 
specified, The tag layout on this switch is different from 
that on conventional 1 -pole 12 -way wafers which can be 
used provided the wiring diagram is followed. Do not 
forget the connections a -a etc. 

PC Board 

ToSt O 
+9V0 

Component 
side of 
PC B 

R8 
510 500 

200 

100 

50 

20 

10 

R12 
100 k 

R11 
100 

0 

IR3 1k 

To Batterq--0 
OV 
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IFK210I 

S2b 
Front wafer 

Switch shown 
in max anti-clockwise 

position of knob 

S2a 
Rear wafer 

FK211 

Output 
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I FK 212I 148 (5v) 

Fig.3: Suggested layout for the front panel on the Oscilloscope 
Calibrator. 

switch itself is mounted on the front panel. The 
front panel drilling is shown in Fig. 3. 

The Calibrator is housed in a Verobox along with 
the PP6 battery. The battery is held in position 
with a small pad of plastic foam material, cut to 
size. 

The PC board and component layout is shown in 
Figs. 4/5, including the connecting wires to the 
remaining components and switches. 

CALIBRATION 
With any calibrator, there is the usual problem 

of its own calibration, but in this circuit it can be 
easily carried out using a high resistance DC volt- 
meter. The base and emitter of Trl are temporarily 
shorted together to stop the multivibrator running 
whilst leaving Tr2 conducting. With the output set 
to 5V and a 20kf2/V meter (Avo 8 etc.) connected 
across the output, adjust VR1 to give a reading of 
5V on the meter. With the short on Trl removed, 
the output will be a square -wave of amplitude 5V 
peak -to -peak. This completes the calibration. 

ACCURACY 
The accuracy of the Calibrator is dependent on a 

number of factors, the accuracy of the meter used 
for calibration, the accuracy of the attenuator 
resistors and the loading on the output. In order 
not to load the output unduly, the output of the 
Calibrator should not feed into an impedance of less 
than about l00kf2. Providing this is observed and 
the setting -up is carried out carefully the output 
voltage inaccuracy should not exceed about ±5% 
of range and will probably be considerably better 
than this. 

CALIBRATING A SCOPE 
1. Set the oscilloscope to its most sensitive basic 

range, usually 10mV /cm or 100mV /cm. (If the 
oscilloscope has a X10 or X100 pre -amplifier, 
leave the setting on Xl.) 

2. Set the Calibrator to a range which gives about 
2cm peak -to -peak display. Using the time base 
controls, lock the timebase to display 2 to 4 
cycles. 

3: Adjust the Oscilloscope SET GAIN control to 
give the correct amplitude of display, e.g. 
oscilloscope 100mV /cm, Calibrator 200mV, 
display 2cm p -p. 

If, due to the frequency response of the oscillo- 
scope, the top and bottom edges of the displayed 
square -wave are not absolutely flat, ignore any 
`overshoots' and use the main horizontal portion of 
the displayed waveform. 

4. Check the Y sensitivity of the oscilloscope at 
all positions of the input attenuator /gain control 
using a deflection of lcm, or 2cm if greater 
viewing accuracy is required. 

5. Adjustment of the Oscilloscope input attenuator 
compensation can be carried out successfully 

0 IPC MAGAZINES LTD. 1976 

Fig.4: The foil layout of the printed 
circuit board is given here full size. 
The centres of the fixing holes for the 
switch may need modifying if a switch 
different from that specified is used, 

MI 

IAM0508l 

Q 

o 

Fixing potes far switch 

S1 

S2a.R10 

S2b,R12 

Output 

S2b 

Battery -v 
52a,R6 
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Fig.6: Layout of the components on the 
PCB. The output lead D should go to 
both sockets which 

ere 
connected in 

Parallel. 
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Output Set g r 

5V 

2V 

1V 

500mV 

20UmV 

54mV 

20rnV 

1amV 

5mV 

2mV 

dB change 

1mV 
Example:- initial setting 1V, input to amplifier for 
f V output is 50mV. Gain -: 6* } 8* 6* 6 *d6 - 26dó. 

using the Calibrator, but this should only be 
done by the method given in the maker's 
Service Manual. 

Where the Oscilloscope does not have a calibrated 
Y input, the Calibrator may be connected 
temporarily and the oscilloscope `Y gain' control set 
to give a specific deflection. The signal to be 
measured is then connected and its amplitude 
estimated against the previous deflection. 

AMPLIFIER GAIN 
The Calibrator can also be used for checking the 

approximate gain of audio and wide -band amplifiers. 
For this test, the oscilloscope is first connected to 
the Calibrator and the oscilloscope Y sensitivity set 
for a known deflection, e.g., 1V /cm. The oscilloscope 
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is then connected to 

Top view of the finished Calibrator. 
The PCB is bolted to the switch 
which can be wired to the PCB 
before it is fixed to the front panel, 

"leaving; only the wiring to the out» 
put sockets, on -off switch and 
battery. 

under test and the inpu 
to the Calibrator. 

The Calibrator outpu 
amplitude of signal or 
fier gain can then be 
output settings and ai 

(dB) equivalen 
as shown in the table. 

the output of the amplifier 
t of the amplifier is connected 

t is adjusted to give the same 
the oscilloscope. The ampli - 

estimated by noting the two 
dding together the individual 
is between the two settings, 

Ga 

i 
A %AILABLE NOW! 

REPRINT OF PW`s 

TELE- TENNIS SERIES 

74 

Send 75p + 10p (post & packing) to: thief Cashier 
(PW Tele- Tennis), IPC Magazines, King's Reach 
Tower, Stamford St., London, SEI 9LS. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 
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RVICE FOR READERS 
si 

All boards, except SRBP, are glàssfibre, drilled and roller -tinned 

, 
! 

- 
v° 

, +.. t 
O r 

Á 
° 

= 
Á 

) 1 x 
® IPC Magazines 

Ltd. 

To:- READERS PCB SERVICES LTD, PO BOX 

Please supply PCB /s as indicated by tick /s 

Issue Project 

Sep 75 

Dec 75 
Dec 75 
Dec 75 
Dec 75 

Dec 75 
Jan 76 

Electronic Clock (set of three) 
Random Number Selector 
Sound -To -Light Display 
12V PA System 
Disco System, Amplifier 

(2 required) 
Disco System, Light Modulator 
Music Box ' SRBP 

glassfibre 

each 

Mar 76 CMOS Crystal Calibrator 
Apr 76 DF Receiver (set of two) 
Apr 76 Wobbulator 
Apr 76 Auto. Slide Synchroniser 
June 76 Dig. Freq. Meter (set of 4) 
Jul 76 Transistor Tester 
Jul 76 Disco Preamplifier 
Aug 76 Cassette Player Power Supply 
Sep 76 Jingle Machine 
Sep 76 Capacitance Meter 
Sep 76 Octavia AF Source 
Oct 76 Jingle Machine, Mains Unit 
Oct 76 Digital Car Clock (set) 
Oct 76 Interwipe 
Oct 76 Video -Writer (set) 
Oct 76 Hazard Flasher 
Nov 76 Low Level Battery Indicator 
Nov 76 Electronic Thermostat 
Nov 76 Cirtest Probe 
Nov 76 Burglar Alarm 
Nov 76 DFM Pre -scaler PCB A015 will be adde( 

DFM boards at no extra cost. 
Dec 76 Chromachase 
Jan 77 Oscilloscope Calibrator 
Jan 77 Icelert 
Jan 77 Polyphon, motor and main boards 

Polyphon, tune disc, blank, SRBP 

11, WORKSOP, NOTTS 

n box /es 

Ref Price P/P 
I 

I 

DN0795/6/7 2.40+15 
DN0793A 0.98 +12 

DN0798 1.15 +12 
DN2 /JM 0.98 +12 

AM0421 4.40+22 
AM0423 350+22 I 
DN1/JM 2.25+18 
DN1/JM 3.00+18 
AM0438 1.19+12 I 

DN4/JM DN5/JM 1-92+15 
AM0443 1.08+12 
AM0441 2.33+15 I 

4X A004 3.17+15 
A002 3.08+18 I 
A003 0.65+12 
A001 0.65+12 
A005 2.30+12 

I A009 2-59+14 
A010 1.30+12 

I A006 2.08+12 
A001/2/3 2.58+12 
DN8JM 0.80+12 I 

D002/3/4/6 A007 21-44+50 
D005 0.76+12 
A016 0.40+12 I 
A017 1.30+12 
A018 0.48+12 
A019 0.50-}-12 

to set of four 

A021 5.70+22 
A023 1 25+12 
A020 1.45+12 I 

A025/4 7.90+20 
A008* 0.90+15 

I 
Post and packing is for one board or set of boards. Prices include VAT 

Remittances with overseas orders must be sufficient to cover despatch I 
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 READERS 
PCB SERVICES and not to the Editorial offices. 
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Except for the dash mounted lamp, the circuit 
should be installed in a metal box forming a heat 
sink for Trl and mounted at the front of the vehicle 
exactly two feet from the ground. It should be 
mounted so that it is in a free flow of air and not 
likely to receive heat either conducted or radiated 
from the vehicle." 

The circuit is reproduced as Fig. 1. Readers with 
the appropriate old transistors lurking in the junk 
box may care to experiment with it. It is an ex- 
ceedingly ingenious example of what can be done 
with a very few components, but (although I haven't 
tried it out) calculations show that it is five times 
more sensitive to variations in the 12V supply than 
the circuit which forms the main subject of this 
article. The requirement for a heat plate capable of 
being set to within a degree Centigrade is also some- 
what impractical. 

Fig. I, Circuit diagram of a simple alarm. Simple to make but 
not to calibrate. 

T "- BLACK ICE 
WARNING 

IAN HICKMAN 

WITH the approach of winter and the possibility 
of icy roads, the author considered the 
advisability of fitting an alarm to his car to 

warn of the danger of "black ice ". A thick covering of 
frost on the road is easy to see, but where the road 
is already wet before the temperature falls, the water 
can freeze as a transparent glaze not easily noticed, 
with maybe alarming results for the unwary driver. 

My filing system divulged a faded photocopy show- 
ing a circuit diagram and the following notes : 

"On a windless night with a clear sky, ice can form 
on the road surface when the temperature 2 feet 
above ground level is 2 °C. On a windy night with 
cloudy sky, ice only forms when temperature drops 
to 0 °C. This circuit causes the lamp to start flashing 
when the temperature drops to 2 °C, and to stay 
permanently lit when it drops to 0 °C. 

With Trl on a heat sink at 0 °C, Rl is adjusted so 
that the lamp is lit but on the verge of flashing. 
Raise heat sink temperature to 2 °C and adjust R2 
so that the lamp is out but on the verge of flashing. 
Repeat these two adjustments as above, since the 
controls slightly interact. 

200 

6.8V 
zener 
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-12V 

Tr1 GET 114 

Tr2 GET 535 8> 60 
Tr3 GET535 30 <8 <40 
LP1 6V 0.115A lamp 
All resistors 1,4W 5% 

OV 

W3361 
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L1 R1 

+12V 25PH 4.7 

(OV) 

15V 

+ 
C1 ® 

100NF 

OV 
o 

(-12V) 

D3 

e 
Front mounting Dash mounting 

temp. sensing unit indicator unit 

2N5485 
Th1 

R5 
27k R8 

10k 

Tr6 
BC109 

R20 
1k 

R12 
1M 

C3 
0.01pF 

Tr4 
2N4289 

R6 
82k 

1N916 
IC1 
741 

+ R7 
10k 

Tr2 
2N4289 

R9 
1M 

D2 , 6SV 

R2 
5.6k 

R4 
see 
text 

RVI 
1k 

C4 
0.01NF R10 

4.7k 
R14 

2.2k 

Tr3 
BC109 

RII 
Ok 

Improved unit 
The author therefore set about designing an im- 

proved ice alarm with added facilities, greater 
accuracy and easier to set up. 

A "traffic lights" display was decided on, with a 
red light showing when the temperature is 0 °C or 
lower, an amber light for temperatures up to 2 °C 
and a green light for all higher temperatures. The 
green, light thus acts as a pilot light indicating that 
the unit is switched on and a test button is provided, 
which simulates a temporary drop in temperature. 
Pressing it causes the red light to come on, then the 
amber and finally the green as the "temperature" 
rises to normal. This test operates even on a hot 
day, though the return to green is rapid. On a cold 
day it takes longer and it is just possible that if the 
temperature is a shade above 2 °C, the amber may 
stay lit, as the circuit is designed with a hysteresis 
of a fraction of a degree. 

Circuit 
Figure 2 shows the circuit diagram of the im- 

proved ice alarm. The temperature sensor is D3, the 
voltage drop across which (due to the current via R2) 
is compared with the voltage across 115, both with 
respect to the stabilised reference point at the 
cathode of zener diode . D2. As the slope resistance 
of Tri is typically greater than 101(11 and that of D2 
about 3f1, variations of the 12V supply are re- 
duced to millivolt level at the reference point and 
to totally negligible proportions at the input of the 
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R13 
2.2k 

R15 
3.3k 

D5 
1N916 

DB 
1N916 

D7 
1N916 

c 1 
Tr5 
C109 

R16 R19 
470 33k 

R18 
33k 

I Tr7 
BC109 

IW337I 

Fig. 2. The circuit diagram of the up -to -date alarm. The prolo.. 
type unit was built with 2N4289s for Tr2 and Tr4, as shown to , 
the diagram. A suitable, and more readily available, alternative 
is the BC214L, as given in the parts list. 

op amp, since D3 and R2 with R3 and R4 /VR1 form 
a bridge circuit. The change of voltage across D3 is 
about 2.1 mV per degree centigrade and this change 
is amplified by I'C1, the gain being set by R6, and R3 
in parallel with R4 /VR1. 

At summer temperatures, the drop across D3 is 
less than across R3, so the non- inverting input is 
positive with respect to the inverting input and the 
amplifier output is near +12V. As the voltages at 
the emitters of Tr4 and Tr2 are about 0-7V and 
1.4V respectively negative relative to the reference 
point, both of these transistors are OFF and there- 
fore Tr3 and Tr5 are likewise. Base current through 
R17 and R18 keeps Tr7 bottomed and the green 
lamp LP3 is therefore lit. 

When the temperature falls to 2 °C, the op amp 
output falls to the point where Tr4 starts to conduct, 
thus turning on Tr5. The amber lamp 122 therefore 
lights and via D6, Tr5 removes the base current 
from Tr7, extinguishing the green lamp. A modest 
amount of positive feedback via R12 to the base of 
Tr4 provides about 0.2 °C of hysteresis. As the tem- 
perature falls another 2 °C to freezing, the op amp 
output falls a further 07V, causing Tr2 and Tr3 to 
turn on. This lights the red lamp LP1 and via D4 
and D7 extinguishes the amber and green lamps. 
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© IPC MAGAZINES *LTD. 1976 

Fig. 3. The pattern on the etched board, shown full size, for the 

sensing /control unit. The lamp unit does not have a printed 
board. 

Fig. 4. The component locations on the board. Note that al- 
though the IC is drawn for a 14 pin device, the 8 pin item can 

be used if holes at 1, 2, 7, 8, 13 and 14 are not used. 
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Press - button Si provides a means of checking the 
operation of the circuit. When depressed, it injects 
a current at the junction of R3 and R4 via RS, 
gradually decreasing as C2 becomes charged. This 
has the same effect as temporarily increasing the 
voltage drop across D3, i.e. it simulates a temporary 
temperature reduction. Therefore, the red lamp will 
light, followed in turn by the amber lamp and finally 
returning to green. This not only shows that the 
circuit is functioning but, as explained earlier, pro- 
vides a qualitative guide as to how near the tem- 
perature is to freezing. 

The network L1C1R1D1 protects the circuit from 
disturbances on the 12V supply. Electrically, a motor 
car is a fairly hostile environment, with the wiring 
subject to "spikes" and "surges ". The former are 

Practical Wireless, January 1977 

LP1.2.3 
LP1 LP2 LP3 common' 

due to high rates of change of current in the induc- 
tance of the wiring and may reach several hundred 
volts for a few microseconds. Surges of many tens 
of volts, lasting for several milliseconds, are also 
a hazard. These are limited by Rl and D1, whilst 
the spikes are tamed by Ll and Cl. 

Construction 
Most of the components are non -critical and 

generally similar alternatives may be used. How- 
ever, it is very important that the unit's accuracy 
should be maintained or it could indicate no ice when 
ice is present. Therefore, the following components 
should be as listed:- Trl, D2, R2, 3, 4, 6, D3, 5. For 
the same reason, the unit should be recalibrated 
each autumn (see next section). 
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* components list 

Resistors 
RI 4=70 R11 1t#kSl 

R2 5.6k0* R12 'IMO 
R3 560S1 R13 22k0 
R4 4 7k, 5 6kf2 or 6.2k11 R14 22k0 

as required* RIS 3.3kf3 
Rä 27kS2 R16 4700 
R6 82kt2K R17 5.6k(1 : 

R7 1ekSa RIB 
"R8 10k0 R19 3,3kS2 . . 

. R9 1 tVliì R20 11111 

RIO 4 . 7kS1 
* metal oxide 
YR1 1ki2 (preferably Cermet) 

Capacitors 
CI 100uF, 25V 
C2 22uF, 12V 
C3 0-01µF, 12V disc ceramic 
C4 0011xF, 12V disc ceramic 

Semiconductors 
Tri 2N5485 
Tr2 BC2i4L 
Tr3 BC109 
Tr4 BC214L 
01 16V, 1W Zener e.g. 1 N4745 
02 6.8V Zeiler, e.g. BZY88C$V8- 
03 1i!N916 
04 1N916 
D5 .1N918 
D6 114916 
D7 1N916 
1C1 741 op: amp. 

Tr5 BC109 
Tr6 BC109 
Tr7 BC109 

Miscellaneous 
Switch-, SI, single pole change -over, Lamps, 121 
to LP4 14V, 0.7W. SRBP tube for 03, Box to suit 
mounting position. 5 core connecting cable for 5 
separate leads) low voltage, low current, L1, 260¡H 
suppression choke. 

Before fitting the lid to the box, Red Hermetite or 
similar waterproof gasketing should be smeared 
round the lip of the lid. This material is not an 
adhesive and is non -setting, permitting access at a 
later date should this be required. 

The indicator unit can be mounted at any con- 
venient position near the dashboard. Red, amber 
and green L.E.Ds (each in series with a lka resistor) 
can be used for LP1, 2 and 3 if desired. Due to their 
lower light output, the indicator would then need 
to be mounted well within the driver's field of view. 

Calibration 
This should be carried out outdoors on a cold day, 

so that the components are at a low temperature. 
This will ensure that the very small influence which 
components other than D3 have on the accuracy is 
quite negligible. 

D3 is cooled to 0 °C in a mixture of crushed ice 
in water. After stirring well with the sensor probe 
to ensure D3 is exactly at 0 °C, adjust. VR1 so that 
the red lamp just comes on. Remove the sensor 
probe and warm slightly. Check that on replacing 
in the ice mixture and stirring, several seconds elapse 
before the red lamp comes on. Readjust VR1 if 
necessary to achieve this. 

This completes the calibration, as the temperature 
at which the amber lamp comes on is fixed by the 
gain of IC1 and the voltage across D5, at a little 
over 2 °C. 

Installation 
The completed sensing unit, with D3 fixed at the 

end of a paxolin tube, mounts behind the radiator 
grille with the diode projecting through. 

The 12V supply to the sensing unit can con- 
veniently be picked up at the dashboard from the 
supply to accessories controlled by the ignition 
switch. For example, it can be wired in parallel with 
the supply to a car radio, in which case it can share 
the latter's line fuse. 

C3 and C4 should be mounted close to IC1, though 
if the printed circuit board of Fig. 3 is used, this is 
assured anyway. A good quality low leakage capaci- 
tor should be used for C2. 

The p.c. board mounts in the box with VR1 adjust- 
able via a hole in the lower edge. This hole also 
acts as a breather, to prevent condensation becoming 
trapped within the box. 
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Photograph of the Inside of the 
author's prototype probe box. The 
boxes used were from Crescent 
Radio and were ideal for the 
author's Maxi, the probe box being 
fitted behind the grille on the off- 
side and the probe pointing through. 
Other box sizes and fixing methods 

may be needed for other cars. 

As the circuitry of the ice alarm is completely 
isolated from the car chassis, it is equally suitable 
for fitting in cars with positive or negative earth 
systems. 

Take care to connect in the correct polarity! 
Reverse polarity will burn out Rl, as D1 will protect 
the rest of the circuit by turning on in the forward 
direction. 2 
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N EW 
For home 
constructor 
FREE BLOB BOARD! 

BLOB BOARDS 
Circuit diagram to circuit board in minutes. Layout circuit plan on .1" graph paper. 
Select Blob Board, lay components out with leads on copper strip. Blob of solder onto 
lead and your circuit is complete. Blob Boards normally half price of competitive boards. 
Roller tinned to solder components directly. No drilling or mounting. Modifications in 

a 
, seconds. Blob Board is re-usable. 

Blob Boards are circuit boards designed exclusively for the home constructor and proto- 
type engineer and are normally half the price of competitive boards. Blob Boards are 
roller tinned for ease of soldering, most require no cutting or breaking of contact rails. 

" HALF PRICE AND RE- USABLE. That is NEW! 

Blob Board .1" or .15" 1 off 3 off Dip Blob Boards 1 off 3 off 
All approx. inch sizes 

T ZB1 V 2.5 x 5 £0.30 £0.75 ZB11C 4.5. x 3 £0.36 £0.90 f{ ZB2V 2.5 x 3.75 £0.23 £0.57 Z621C 4.8. x 3.2 £0.40 £0.96 
SSIIII ZB3 V 3.75 x 5 £0.46 £1.14 ZB41 C 4,75 x 7.5 £0.85 £2.13 

ZB4V 10 x 6 £1.51 £3.78 ZB81 C 9.5 x 7.5 £130 £4.26 

Discrete Blob Board 1 off 3 off 
Sample pack: 1 off + 1 off ZB8D + 
1 off ZB21C normally £22 .32 ably £2.00 + 

ZB5D 3.6 x 2.4 £0.20 £0.51 free Blob Board. 
2860 2.4. x 7.3 £0.42 £1.05 Many other sizes and patterns available add ZB7D 4.9 x 7.3 £0.69 £1.75 30p post + 8% VAT to all orders. ZBBD 9 x 7.5 £1.62 £4.05 

S -DeC 

1r 

Take an S -DeC, take a small 
stock of components. Plug 
components into S -DeC, no 
soldering, make a radio 
receiver, light operated switch, 
3 stage amplifier. When circuit 
is made unplug components 

1 

and use them again to make a 

morse practice oscillator, LC 
oscillator, binary counter and 
any other discrete circuitry. 

r.. See Practical Wireless for new :,,,... series of S -DeC projects. 

t 

S -DeC + step by step instruc- 
tions to build above projects 
and 3 more + which compon- 
ents to use + free control 
panel for mounting switches, 
lamps etc. + free Blob Board. 
S -DeC only £1.98 + 37p (VAT 
+ post) send only £2.35. 

DRILLSAW 
GRIND BURR 
BRUSH-POLISH 

PB announce a precis'on British built drill for the home constructor. 
Works better than most bigger drills and can be used for fine detailed 
work. Drills through any circuit board, need to break copper strip 
simply grind it off. 
9000 RPM Drill + 20 Assorted tools £11.20 ( +VAT + post) 
Send £13.00. 
9000 RPM Drill only £5.22 + post + VAT send £6.00. 
Multi- purpose Drill stand £10.60 + Post + VAT send £12.00. r 

PB Electronics Scotland Ltd. 
57 High Street, Saffron Walden, Essex. CB10 1 AA. 
For leaflets and further information please 
send stamped addressed envelope. 

Practical Wireless, January 1977 

T-DeC 
If you are using IC's to build 
circuits use T -DeC for 1 chip 
circuits and U -DeC A for 2 
chip circuits. Draw circuit on 
graph paper, plug IC into 
Adaptor and plug into DeC. 
No soldering, no bent leads, 
no wasted IC chip. Lines on 
DeC show contact rails, plug 
discrete components in. Cross 
overs, connections are made 
using different coloured leads. 
Circuit completed and working 
unplug components and use 
for next circuit. No soldering, 
no damage to components. 
Use your DeC and small 
stock of components over and 
over again. T -DeC send £4.30. 
U -DeC "A" send £4.60. 
Adaptor send £2.30. 

POT LUCK 
Off cuts of fibre glass 
circuit board 5 sq. ft. 
Double sided fibre glass p.c.b. 5 sq. ft. 
Ferric chloride 5 litre mix 
Negative developer 1 litre 

Add £0.75p. to all above for 
Post + VAT. 

£1.50. 
£2.00. 
£2.00. 
£1.50. 
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GREEt\iWELD 
443 Millbrook Road Southampton 

SO1 OHX TeL-00703) 772501 
All mail order and callers (OPEN 9 -6 MON. -SAT.) to this address please 
-callers only to 21 Deptford Broadway, SE8 (Tel. 01 -692 2009), and 38 Lower 

Addiscombe Road, Croydon (Tel. 01- 6882950). 
TRANSMITTER /RECEIVERS MULTIMETER MODEL LT22 

Redifon C-410 Tx /Rx 2- 16MHz, 4 Xtal 
channels (no stabs) or ext. VFO. 
USB/LSB /CW /AM. Brand new chas- 
sis containing PA & Driver sections 
(no valves -needs 2759 & 2 6146, 
£10 extra). Complete front end, but 
3 PC boards missing. Supplied with 
separate PSU, 12 or 24V input (state 
which). Tx 0/P 100W, £40.00. Tx /Rx 
only, £32; PSU only, £16. Circuit 
diagrams supplied. 
Redifon G450 Low Power Transmitter 
(Exciter). SSB /AM /CW 100mW out- 
put. Fully tunable 1 5- 30MHz (Needs 
ext VEO). 10 switched channels xtal 
controlled (no stabs). All transistor 
construction. Standard mains supply 
voltage 240V 50Hz. Brand new units. 
Needs SSB filter. £40.00. 

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

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

CHASSIS OFFER 
Limited quantity of these chassis 
containing the following:- 44x2N 
1613, 8x ZT84, 44 muttíturn trimpots, 
2 x 18 way rotary switches, stacks of 
resistors, capacitors (inc tant) etc 
etc. Only £3.50. 

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

TRANSFORMERS 
All have mains primaries: t -0.6V 
100mA 95p; 9 -0 -9V 100mA £100; 
12 -0 -12V 100mA £1.05; 6.3V 1ÿA 
£195; 6 -0-6V 11A £30; 9 -0 -9V 1A 
£2.55; 12 -0 -12V lA £2.85; 12V 5A 
£3.65; 12V 8A £4.35; 30 -0-30V 1A 
£3.80; Multiteoped types: 0-12.15.20 - 
24-30V 1A £3.20, 2A £4.50. Bell 
transformer in white case 0 -8 -12V lA 
£1.80. 

VEROBOARD 
100 sq ins good size offcuts, all 0.1, 
all .15 or mixed. £1.30.17 x 31" x 0.1 
£2. Pins -1 or 15 single or double 
sided 40p/100. 

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

DEVELOPMENT PACKS 
50V ceramic plate capacitors, 5%. 10 
of each value 22pF to 1000pF, total 
210 caps. £2.70. 
CR25 carbon film 1 /3rd watt resistors, 
5%, 10 of each value 10 ohms to 1M 
Total 610 resistors £6.00. Electra - 
lytics, wire ended 25V working 10 each 
of: 1, 2.2, 4.7, 10, 22, 47 and 100mfd. 
70 capacitors for £3.20, 400mW 
zeners 5% 10 each 3V to 30V, 260 
In all. Only £14-00. 

1 watt Metal Film resistors, 5% 
10 off each value 27R to 10M, E12 
series. Total 680 resistors £1000. 
Polystyrene capacitors, 160V 21% 
10 off each value from 10pF to 10,000pF. 
Total 370 capacitors £1250. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £1.75; 11b5 £3.65; 5616 £16. 
Pack with about 500 components inc. 
at least 50 transistors £1.00; Pack 
with 12 High quality panels, inc. IC's, 
power transistors, multiturn trimpots 
hundreds of small signal transistors, 
resistors, tenors, capacitors, etc. 
Only £2.75. 
7400 IC pack -20 74 series IC's on 
panels £t-20. 

IDEAL 
CHRISTMAS 

GIFT!! 

Probably one of the lowest priced 
meters featuring a mirror scale, 
overload protection and 20000 ohms 
per volt sensitivity. A modern styled 
meter with unusually clear scale 
markings. Ranges: DC Volts 0-0.5 - 
2.5- 10 -50- 250 -1000 AC Volts 0- 10 -50- 
250 -1000 DC Current 0- 5011A -25mA- 
250mA Resistance 0.50k- 500k -5M 
(Mid Scale 300- 31-30k) db's 4 ranges 
-20db to +42dB. Site 130 x 90 x 
42mm. £1220, 

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

1411, 205 x 140 x 75mm03.25 
1412, 205 x 140 x 110mm 

£420 
Plastic Boxes -Professional quality, 
two tane grey polystyrene boxes with 
threaded inserts for mounting PC 
boards. 
Type 2518, 120 x 65 x 40mm £1.85; 
2520, 150 x 80 x 50mm £2.20; 2522, 
188 x 110 x 60mm £285; Sloping front 
type: 220 x 174 x 100/52mm £5.20. 

COMPONENT PACKS 
400 asstd, carbon resistors £1 35 
100 Wirewounds 2 -15W £1.90 
200 Miniature resistors, b, - and }W, 
mostly carbon film £120 
200 poly, mica, ceramic caps £1.10 
100 Polyester, -01 -2.214F £1 -00 
200 miniature electrolytics, but many 
unmarked to only £1.00 

SV 12A REGULATED POWER 
SUPPLY 

Brand new boxed fully stabilized 
PSU, complete with instruction 
manual. Load regulation 0.15 %. 
Thermal & Electronic overload 
protection. Only £2400. 

PC ETCHING KIT Mk II 
Contains lib Ferric Chloride, 100 
sq ins copper clad board, DALO 
Quick Dri Etch resist pen, abrasive 
cleaner, 2 miniature drill bits, etching 
dish and Instructions. £3.65 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed packs. lib £1.00; 3lbs 
£2.16; 101bs £5.60; 1001bs £39-00. 

RELAYS 
Miniature Plug -in types: 1250 ohm 
4c /o 40p; 700 ohm 4c /o 50p. PO 3000 
type 650 ohm with 6 heavy duty c/o 
contacts (Ex- equip) 75p; 10 for £4.00. 
6 1" easily removable reeds In 3580 
ohm coil 50p; Plug in relay, B7G Base 
17mm dia x 42mm long 10k cell lc /o 
contact 40p. Omron MK3P plug In 
relay. 230V AC coil, 3 sets 10Ac /o 
contacts. £1.20. Same with 12V coil 
£1.20. Bases 30p. 

REED INSERTS 
Min, type, body length 1 ", 10 for SOP; 
100 £3.50; 1000 £25.00. 

CRYSTAL FILTER UNIT 
Chassis 210 x 115 x 80mm containing 
24 way switch, 24 HC6U stab holders, 
24 beehive trimmers, + board with 
4 BF115, R's C's etc. £350. 

SPECIAL OFFER of PLUG -IN 
MODULES 

Large quantity just arrived, several 
diff types. Case size 77 x 50 x 50mm, 
either octal or 11 pin base. Send SAE 
for full list of types and circuits. 
Type R: Contains 6A 200V SCR, 
4 x 5A 300V diodes, 24V reed relay, 
C, R etc. Octal base, With circuit. 
Only £1.00 each, lO for E8 00, Type M: 
5 BC184, C426, min. R's and C8s 65p 
Panel with 2 6,5 400V trlacs, 709C, 

2N1711, 100V 1.4 bridge, 2 pots, 
1 preset, zeners, R's, C's etc. Only 
£1 -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 -tree on request on orders over £3. Official 
Orders accepted from Schools, etc. (Minimum invoice charge £5) Export/ 

Wholesale enquiries welcome. Surplus components always wanted. 
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CMOS WITH DISCOUNTS! 
Any mix: Discount 10% 25 +, 25% 100 +, 331% 1000+ 

C US 

4 CMOS ! 
4000 
4001 

0 20 
020 

4039 
4040 

3-09 
1-19 

4081 
4052 

0.24 
0.24 

14505 
14506 

4.38 
0.57 

4002 0.20 4041 0.93 4085 0.80 14507 0.60 
4006 1.31 4042 0.93 4086 0.80 14508 3.08 
4007 0-20 4043 112 4089 1.74 14510 1.51 
4008 1.07 4044 1.04 4093 0.89 14511 1.74 
4009 0.60 4045 1-56 4094 2.08 14512 1.03 
4010 060 4046 1-48 4095 1.16 14514 3.47 
4011 0.20 4047 1.01 4096 1.16 14515 3.47 
4012 0.20 4048 0-60 4097 4.13 14516 1.51 
4013 0-60 4049 0.60 4098 1.22 14517 4.02 
4014 1.12 4050 0.60 4099 2-03 14518 1.39 
4015 1-12 4051 1-04 40101 1.76 14519 0.57 
4016 0-60 4052 1.04 40102 2.16 14520 1.39 
4017 112 4053 1.04 40103 2.16 14521 277 
4018 1.12 4054 1.29 40104 2.26 14522 2.15 
4019 0.60 4055 1.46 40107 0.66 14526 2.15 
4020 1.24 4056 1-46 40108 6.18 14527 1.76 
a021 1-12 4057 29 61 40109 2.21 14528 1.22 
4022 1.07 4059 6.20 40181 4-30 14529 1.72 
4023 020 4060 1.24 40182 1.73 14530 0.95 
4024 0-07 4061 25.60 40194 2-26 14531 1.74 
4025 0.20 4062 1010 40257 2.26 14532 1.39 
4026 192 4063 1.22 4700 1.75 14534 8.15 
4027 0.60 4066 0.69 7083 4-25 14536 4.00 
4028 100 4067 4.13 14160 1.18 14537 1317 
4029 1-27 4068 0.24 14161 1.18 14539 1.24 
4030 0.60 4069 0.24 14162 1.18 14541 1.62 
4031 2.46 4070 0.65 14163 1.18 14543 1.82 
4032 1.19 4071 0-24 74174 1 06 14549 4.10 
4033 1.55 4072 0.24 14175 1.04 14552 1050 
4034 2.11 4073 0-24 14194 1.17 14553 4.66 
4035 1 31 4075 0 24 14490 6.51 14554 1.67 
4036 3.09 4076 1.71 14501 0-20 14555 1.01 
4037 1.06 4077 0.65 14502 1-38 14556 1.01 
4038 1.20 4078 0 24 14503 0.75 14557 4.65 

'E' LED Displays 
DL -704E 0.3" 70p 
DL -707E 0'3" 70p 
DL -728E 2 x 0.5" 

1.80 
DL-727E 2 x 0.5" 

1.80 
DL- 75000.6" 1.50 
DL 747E 0.6" 150 
Red Ledo 
0 1" 15p 
0 2" 15p 
Clock Chips 
AY- 5 -1224A 3.50 
MK50253 5.50 
Soldercon Pins 
100 60p 
1000 400 
2500 0.75 
OIL Sockets 
8 Pin 12p 
14/18 Pin 15p 

Red Acrylic Filter 
For LED displays 
157 x92z3mm 70p 
Push Switches 
Type SW9 15p 
Op -Amps 
CA3130 

CA3140 
(COS/MOS) 1.00 

(BI /MOS) 95p 
741 Minidlp 25p 

Terms; C.W.O. Add VAT to all prices at 8%. Post a e. 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. WI P) 
94 New Chester Road, New Ferry, Wirral, Merseyside 
L62 5AG Tel: 051 -645 3391 

Your career 
in Electronics? 
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. 1.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, 

Ima.I ....m ,silt--- ---Nre 
I BRITISH NATIONAL RADIO & ELECTRONICS 

SCHOOL, WD17 
P.O. Box 156, Jersey, Channel Islands. 

I NAME 

I ADDRESS 

I 

I 
I 

(Block caps please) I 
ro we NEOOa001I=l r= umrumIr mum 
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PART 2 

Last month's i.ssue covered t he general 
outline, me'circwt operation and most 
of the construction. 
This month we complete the article by 
describing the Programme and Mode 
options and operation, the testi 
finally, offer some display ideas 

ng and, 

PROGRAMMES 
The unit can drive lamps, or banks of lamps, in 

groups of four. Within that group it can energise a 
single lamp (called 1 for reference) a pair of lamps 
(either 1 and 2 or 1 and 3) or three lamps (1 and 2 

and 3). No provision is made for all lamps on or for 
all lamps off. 

These four alternatives comprise the "Programme ", 
and one or other of them is selected by S2a and S2b. 
Selection can be made at any position of the mode 
switch but will only be entered into the register in 
the "programme" position. 

S2 is wired such that it puts combinations of OV 
onto pins 4 and 5 of IC4. Pin 3 of IC4 is permanently 
connected to OV This ensures that at least one lamp 
is always on. 

WILLIAM BEAN 

The conditions at the input pins 9 and 10 decide 
which way the register progresses and, whilst they 
remain constant, a pulse on pin 11 will cause it to 
shift in the selected direction. 

As mentioned earlier, the outputs of the register 
are at QA, QB, QC and QD (pins 15, 14, 13 and 12) 
and the logic levels on those pins will progress one 
position in the selected direction for each clocking 
pulse. For instance, if 1 lamp is the selected pro- 
gramme, the unit will start with a logic 1 on QA 
and logic 0 on QB, QC and QD (i.e. 1000). At the 
first clock pulse on pin 11 the outputs become 0100, 
the second pulse gives 0010, the third 0001 whilst 
the fourth brings 1000 back to restart the cycle. If 
a reverse mode is operating the sequence would be 
1000, 0001, 0010, 0100 and 1000. 

Photograph of th e author's unit to show the front panel lettering 
for the various controls and switches. Letraset Was used for the 
small lettering and adhesive punched tape for the'larger, pry 
transfers of the Letraset type will last longer if sprayed with 
a protective covering. 
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MODE SELECTION 
The "Mode Selection" switch, Si, can select 1 of 6 

possible operating conditions. Perhaps the simplest 
position to start with is position 2, "Clock ". Switch 
Si grounds pins 9 and 10 of IC5. This prevents any 
audio pulses being fed to the clocking input of IC4. 
Slb grounds pin 1 of IC2 and thus prevents the clock 
pulses on pins 2 and 13 from operating the revers- 
ing sequence. The output of the internal clock, on 
pin 6 of IC5, is able to pass through the two gates 
of IC1 (pins 1/3 and 5/6) and will drive the register. 
Sla also grounds pins 9 and 12 of IC1 which prevents 
reversal of direction following IC4 reaching the ends 
of its cycle. Under these conditions the lamp pro- 
gramme will continue to cycle in the same direction. 

In position 3, "Clock Reverse ", the inhibits on the 
audio drive are still applied, as is the inhibit on pin 
1 of IC1, but the inhibit on pins 9 and 12 of IC1 
are removed. Now the register will progress at each 
pulse from the internal clock but at the end of 
each cycle a pulse is fed back to either pin 10 or 
pin 13 of ICI which can pass through the two gates 
of IC2 (pins 9 or 10 /8 and 5/6) and toggle IC3 which, 
in turn, will change the direction of IC4. The lamp 
sequence will now alternate, first forward then back. 

Position 4, "Audio", removes the inhibit on pins 9 
and 10 of IC5 and applies it to pin 1 of IC1. This 
allows the output of Tr9 to drive pins 12 and 13 of 
IC'5 and hence the clocking input of IC4. It prevents 
the internal clock input on pin 2 of IC1 from driving 
pin 5. The inhibits on pins 9 and 12 of IC1 are re- 
applied and the inhibit on pin 1 of IC2 remains. 

A =10mm(3 /g)diam 
B - To suit LED clip 

These prevent the reversal of IC4 as in position 2. 
Now each pulse from Tr9 of sufficient amplitude to 
trigger IC5 will cause the lamp sequence to move 
one position but always in the same direction. 

Position 5, "Audio Reverse ", maintains the inhibi- 
tions on pin 1 of IC1 and on pin 1 of IC2 but removes 
them from pins 9 and 12 of IC1. Thus the lamp 
sequence progresses one position at each audio pulse 
but the sequence will reverse at the end of each 
cycle. 

In position 6, "Auto " the inhibits on pin 1 of IC1 
remains and the clocking pulses for IC4 are still 
derived from the audio input. The inhibits on pins 
9 and 12 of IC1 are reapplied, preventing the end 
of cycle reversing procedure but the inhibit on pin 
1 of IC2 (from Slb) is removed. This allows the 
internal clock pulses to pass through all the gates 
of IC2 (pins 2/12, 11/8 and 5/6) to toggle. IC'3 and 
reverse the display direction. This can give rise to a 
completely random display by selecting one lamp 
only on the programme and adjusting the audio level 
and internai clock rate. Several combinations of level 
and rate will give the effect and its a case of "try 
it and see ". 

Position 1, "Programme", applies a OV level to 
the preset and clear inputs of IC3 which conditions 
IC4 to accept the control levels selected by the pro - 
gramme switch. The programme information cannot 
be entered at any other position of the mode switch. 

Fig.6. The drilling c 

specified. Also shoe 

Front panel 

etails for the front and rear of the case 
n is the detail for the triac heatsink. 

B B 

50mm (2 ") 

A 50mm(2 ") '20- 
1.1 

SPEED AUDIO 

25mm(1 "4 25mm( 

MODE 

B 

") 

B 

50mm (2") . 

50mm (2") 50mm (2 ") 

PROG DIM 

Rear panel 

10 Holes at 25mm (1")centres) 
Frh Frh F 

4- 
13mm 

(1/2) 9" --40mm( 50mm (2") 

F I< 213 

3mm1/g; 

A= To suit grommet 
B= 271/2mm 01146) 
C =To suit fuse holder 
D = To suit phone jacks 
E =4 BA clear 
F = 6mm(1 /q) for ventilation 

(similar on base near front) 

4 Holes 3.6mm diam 
_o___ 

f 20mm+20mm +20mm 
76mm (3") 

25mm 25mm 

18 

(3/i4 Heat sink 

30mm 
011/8 ) 

30mm 

(11/8) 

13mm 
(1/2") 

50 mm 
(2") 
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The Experimenter. 
From Continental Specialities. 

The Experimentor is 
not so much a new 

breadboard, practically 
a new way of life!, 

Says Ronald J. Portugal 
(President, 

Continental Specialities Corporation.) 

Two Versions. 

Experimentor 600. 
The world's first breadboard 

specially designed for 0.6 pitch 
devices. It gives you all the 

fan -out you need for complex 
MSIs, Micro -processors, 

Memories, Displays etc., (40 pins 
or more) with plenty of room for 

other components alongside, 

No soldering. 
No spoilt devices. 
No fuss. 
No fiddling. 
No wasted time. 
Now you can put circuits together as 

quickly as you think them up. 
Just plug your devices in, pull them out, 

plug them in again, as many times as you want. 

US Patent Design No235554. 

Experimentor 300. 
This one is designed to be 

ideal for 0.3 pitch DILs, any kind, 
from 6 pins up. Excellent fan -out. 

(You can also use it for 0.6 
devices, though for these the 

600 version is recommended.) 

J J 

Easy to Buy. 
There's no problem buying from USA. 
Just send name, address (block letters please), quantity of 

each required, and a perfectly normal UK bank cheque, made 
out in Pounds Sterling, to Continental Specialities Corporation. 

Or you can use an International Money Order, from any 
Post Office. We also accept your American Express Card or 
Access number. 

Then we post by return airmail, and you should receive 
the goods within 2 -3 weeks. 
Dealer enquiries invited. Note that any UK taxes or duties 
chargeable are solely the responsibility of the buyer. 

Apart from ICs, both versions take TO -5 transistors, 
diodes, LEDs, capacitors, resistors; any component with lead 
size between .015 and .032 inch diameter. And for inter- 
connections you use standard solid hook -up wire. 

Unique Construction. 
Each version of the Experimentor gives you 94 five - 

contact terminals, arranged in two rows of 47, plus two integral 
bus -strips for Ground and Power, with 40 contacts on each. 

That's 550 contacts in all! (See diagram). 
All terminal strips are recessed into the bottom of the 

plastic body, and covered with a stick -on vinyl backing, so you 
have no insulation problems. 

The contact rows are numbered 1 -5 -10 etc. and A- B -C - - -J 

lengthways, so each position is clearly defined. The bus -strips 
are labelled X -Y, each end. 

The plastic body is rigid, strong and longlasting, with a 
recessed screw -hole at each corner, and all four edges have 
a special quick -locking lip so that you can build rigid arrays of 
two or more boards. 

The Domino Theory. 
See how the Experimentor boards fix together, side by 

side, end to end, or at right -angles, to give unlimited scope for 
circuit building, planning, extending, rearranging. 

You can mix 0.3 and 0.6 DILs in any arrangement 
you like. 

And all your displays can face the way you want them. 
And look at these prices! 

Experimentor 300, £7.20, Experimentor 600, £7.90. 
All made to top CSC professional quality, and every one is fully 
checked before dispatch. 

Free Catalogue! 
Page after page of fascinating CSC products. Just write 

and ask. 

Ñame 

----------- - - - - 
1 Address 

Please send me (qty). Experimentor 300 @ £7.20each, 
and (qty). Experimentor 600 @ £7.90. 

Lenclose cheque/imo for £ (total). Amex /Access No =0= 
Continental Specialities Corporation, 44 Kendall St., PO Box 1942, New Haven, Conn. 06509 USA. Telephone: 203 -624 3103. 
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VALVES 
A1065 125 ECL80 050 
AR8 0-60 ECL82 0.40 
ARP3 0.00 ECL83 0.75 
ATP4 0.50 ECL86 0-60 
612H 3.00 EF36 0.65 
DAF96 0.60 EF37A 1.10 
DF96 060 EF40 070 
0K96 0-75 EF41 0.75 
DL92 0.50 EF80 0.35 
DIN 0.70 EF03 1-25 
DY86/87 EF85 0.40 

015 EF86 0-40 
DY802 545 EF89 0.95 
E88CC/01 EF91 0-60 

E10CC1 0 EF92 0.50 
EF95 045 

E182CC1 0 EF183 0.40 
EF184 0.40 

3-00 
EA50 0.40 

EFL200 075 
EABC80 EL34 0.70 

0.40 EL35 0.70 
EAF42 0.70 EL37 220 
EB91 0.30 EL41 0.80 
EBC33 100 EL81 0.60 
EBC41 0.75 L 035 
EBRO 0.40 EL85 0.00 
EBF83 0.45 EL86 0.50 
EBF89 040 EL90 0-50 
EC52 0.40 EL91 1-00 
ECC81 045 EL95 0-70 
ECC82 0.35 EL504 050 
ECC83 0.35 EL821 140 
ECC84 0.35 EM31 0.70 
ECC85 0.45 EM80 055: 
ECC86 1.25 EM84 0-40 
ECC86 055 EM87 1.00 
GI.... EY51 0-45 

EY81 0-45 
EY86/87 

0.45 
EY88 0.50 
EZ40 0.70 

EZ41 0.75 
EZ80 0.30 
EZ81 035 

789 

ECM ÌÌS 
ECF82 0.45 
ECF801 0.75 
ECF8042-50 
ECH42 055 
ECH81 0-10 
ECH84 0-60 

GT1C 5.00 PL506 0.95 
GY501 0.80 PL509 1.35 
GZ32 0.65 PL802 1-65 
GZ34 0.80 PY33 050 
GZ37 1.00 PY80 0.60 
KT66 3.00 PY/81/800 
KT88 4.00 0.50 
MH4 1.00 PY82 0-45 
ML6 0.75 PY83 0.50 
0A2 0- PY88 0.50 
082 045 PY500 1-10 
PABC80 PY801 055 

0-40 
QQV037 70 PC86 0.65 

PC88 0.65 QQV06- 
PC97 0.55 40A 14-00 
PC900 0-55 QV03-12 

1-70 
SC1/400 

SC1/600 
60 

5.50 
PCF82 040 SP61 0.80 

IT21 6.00 

PCC84 0.45 
PCC89 0.60 
PCC189 

065 
PCF80 0.40 

PCF84 0.65 
PCF86 0.85 
PCF200 

0.90 

0.00 
PCF801 

055 

0.80 
PCL81 0.50 
PCL82 0.40 
PCL83 0.70 
PCL84 0.50 
PCL86 0.60 
Dr( on sam 

PFL200 0-70 
PL36 0.60 
PL81 0.55 
PL82 0.50 
PL8.3 0.50 

PL504 0.15 

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. 

U25 1-00 
U26 0-00 
U27 100 
U191 0-75 
U801 080 
UABC80 

0-45 
UAF42 0.70 
UBC41 0.60 
UBF80 0SO 
UBF89 0-50 
UBL1 1-00 
UBL21 0.75 
UCC85 0-50 
ucFao 0-50 
UCH42 0.00 
UCH81 0.50 
UCL82 0.45 
UCL83 0.70 
UF41 0.70 
ÚF80 0.40 
UF85 0-50 
UF89 0-50 
UL41 0.70 

UL84 0.50 3V4 0.05 6AM6 050 
UY41 0.50 5B/254M 6AN8 0-70 

0. 
V R 05/0 5B/255M 

00 6AQ5 0-55 
6AQ5W 

VR150/ 0 45 56/256M 
00 070 

6AS6 0DO 

X61M 1SO 5R4GY7.0500 6AS7G1.00 
X66 0.75 5U4G 0.55 6AT6 0-60 
Z8000 3-00 5V4G 0-.65 

6AU6 010 
Z801U 3-00 5Y3GT 0- 

6AV6 0.50 
Z900T 1.50 5z3 1. 6AX4GT 
1A3 0.55 5Z4G 0-60 

0.75 
1L4 0.30 5Z4GT 0.65 

fiAXSGT 
1R5 0-50 6AB7 0.60 1 0 
1S4 0.35 6B7 070 
IS5 0.35 6AC7 060 66A6 0-40 
IT4 0.35 6A1-46 0.70 6BE6 0.40 
IX2B 0.75 6AK5 0.45 6BG6G 1.00 
2021 0.50 6AK8 0-40 66.16 0.75 
2K25 9.00 6AL5 0-30 61307A 0.50 
3A4 0.60 6AL5W 6BR7 1-30 
306 0.10 0.60 6BW6 1.10 
3S4 0.50 6AM5 1 6BW7 1.00 

6C4 
6C6 
BC6B 
fiCH6 
6CL6 
606 
6EA8 
6F7 
6F8G 
6F12 

6F33 

0.40 
0.50 
0.50 
1.60 
0.75 
0.50 
0-75 
1 -10 
0.75 
0.60 
1.00 
3.50 

6H6 0.45 
6J4WA 

1-25 
13,15 0.65 
6J5GT 0.5S 
6J6 0.35 
6J7 0.65 
6.176 0.40 
6K6GT 0.60 
6K7 0-55 
6K7G 0-35 

6KSGT 
6L6M 
6L7G 
BSA7 
6SC7 
6SG7 
6SJ7 
6SJ7G1 

6SK7 
6SL7Gl 

6SN7G" 

6507 
6V6GT 
6X4 
6X5G 
6X5GT 
6Y6G 
6Z4 
6-30L2 

0.5s 787 0.10 
1.90 7Y4 0.00 

0 906 $: Please add 
0:75 12Á 0:600 121% VAT 

12AT6 0.45 
35 12AT7 0.15 THE VALVE WITH A 12AU7 0.35 

0. 0 12A128A6 X7 0.35 
0.50 

GUARANTEE 

12BE6 0-SS 35W4 0.55 9003 0.70 0.55 12BH7 0.55 35Z4GT . 9004 0.40 
r 12C8 0.60 0.70 9006 0.40 
0.55 12E1 3.75 5005 0.65 
0.60 12K5 1.50 50CD6G 
0.60 12K7GT 1.20 C.R. 
0.45 0.55 75 1.00 TUBES 
-0.40 12K8GT 75C1 0.75 067 -5 
0.55 075 76 0.75 12.00 
0.95 12Q7GT 78 0.70 067 -32 
0.65 0 "0 0 0.75 15.00 
0 0 12SA7GT 85Á2 0.75 0613 -2 

0.60 803 6.00 15.00 
12SG7 0.55 805 15.00 MW13 -35 
12SJ7 0.55 807 0.75 35.00 
12Y4 0.40 813 6.50 VCR139A 
14S7 1.00 866A 1.60 5.00 
19AQ5 0.70 931A 6.00 5FP7 8.00 
1963 5-00 954 050 88J 9.00 
19G6 6.50 955 0.50 88L 9.00 
19H5 15.00 956 0.50 CV527 8.00 
20P3 0.60 957 0.50 SPECIAL 20P4 1.10 1629 0.70 VALVES 25L6GT 2051 1.00 

0.70 5763 1.70 CV2339 
30C15 1.00 5933 3.00 45.00 
30C17 1.10 6057 0.50 M503 -22J42 
30F5 1.00 6060 0.70 6060 
3OFL1 1.10 6064 0.60 1(301 7.00 
30FL12 1.10 0065 1-00 KRN2A 
30L15 1.00 6067 0.50 6.00 
30L17 1.00 6080 3.50 725A 25.00 
30P12 100 6146 335 TY4 -500 
30P19 1.00 6146B 5.00 30-00 
30PL13 1.10 6360 1.70 2.1/192 
30PL14 1.10 8020 5.00 140.00 
35L6GT 9001 0.40 2J/52A 

0.80 9002 0.55 75.00 

TRANSISTORS 
AAZ12- 

BAV70 
AC113 
AC126 
AC127 
AC128 
AC176 
ACY17 
ACY18 
ACY19 
ACY20 
ACY39 
ACY40 
AD149 
AD161 
A0162 

AF118 
AF124 
AF125 
ANN 
AF127 
AF139 
AF178 
AF186 
AF239 
AFZ12 
ASY26 
ASY27 
ASY28 
BC107 
BC108 
BC109 

Please write or phone for current price of any 
of the transistors, diodes shown below. 

BC172 CRS3 /40 OC29 0C206 2N4058 
BC172A CRS25/025 0C35 ZR11 2N4061 
BC212A GET115 0C36 ZR21 2N4172 
BCY31 GET-116 0C42 ZR22 2N5295 
BCY33 GEX66 0C44 2N458A 3N126 
8CY72 NKT222 0C45 2N525 3N128 
BF115 NKT304 0070 2N696 3N154 
8F167 NKT404 0073 2N708 3N159 
BF173 0A5 0075 2N918 SX754 
BF185 0A47 0078 2N1305 2S303 
BFY51 0A70 0078D 2N1307 712082 
5FY52 0A71 OM 2N1309 40235 
8SY27 0A73 0082 - 2N2062 40250 
BSY38 0A79 OC82DM 2N2411 40251 
BSY95A 0A91 OC83 2N2989 IN23A 
BY400 0A200 00838 2N3053 IN25 

ADZ11 0C113 BYZ16 0A202 0C139 2N3054 IN38A 
ADZI2 8C116 CR51 /20 OAZ200 0C140 2N3055 IN43 
AF114 BC118 CRS1 /30 OC22 OC170 2N3391 IN70 
AF115 BC136 CRS3 /10 0C25 0C172 2N3730 1N677 
ÁF116 BC137 CRS3 /20 0C26 0C200 2N3819 IN4148 
AF117 BC148A CRS3/30 0C28 0C204 2N4038 IN4785 

MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 
MANY OTHERS IN STOCK includ Cathode Ray Tubes and Special Valy s. U.K. 

UK Postage £1.42 £33 £S 10p. Over £5 free. 

VIDECON 
TUBE 
Type P564B 
English Elec. 
£20 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mullard £150 

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. 

Of course, by ' Santas' I mean Dads, Grand -dads and Uncles 
who, at this time of the year, are often desperate for inspiration! 
Well, if your son, grandson or nephew is keen on electronics 
may I make a suggestion? Buy a Home Radio Catalogue. In it 

you will find dozens of wonderful presents. When you give him 
the present you have chosen you can double his pleasure by 
giving him the catalogue as well! 
This is the one catalogue every electronic enthusiast must have. " kease .narrow Marne and AO* es in block capitals 

los 200 pages are crammed with over 5,000 items, well over 1,0001 
of them illustrated. It's a present that will last for years, because 

NAME 

it can de updated with new price lists, supplied free on request. ADDRESS 

With every catalogue comes a free bargain list -another worth- I 
while bonus. At the price of £1 plus 40p for postage and packing 
it's certainly wonderful value; so send off the coupon with a I 

A Happy 
Christmas 
to all our 
readers 

cheque or P.O. for £1.40 ... and become the Santa of the year! I HOME RADIO (Components) LTD . Dept. PW 
234-240 London Road. Mitcham. =carrer C1+4 3140 London 

mom emon 

POST 
THIS 

W 
OOpON 

9 é 
n.o.lor 

£ 140 

HOME RADIO (Components) LTD. Dept. P.W. ,234-240 London Road, Mltcham,CR4 3HD. Phone 01 -648 8422 
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LOCK -OUT SUPPRESSOR 
It is possible that a condition could occur, par- 

ticularly at switch on in a mode other than "pro- 
gramme", where all the outputs of IC4 are at logic 
0 and this could cause a lock -out of the sequence. 
To overcome this effect a simple lock -out circuit, 
Tr10 and its associated components, has been in- 
cluded. If the condition did occur at any time the 
LEDs would all be off. This would result in no current 
flowing through D14 a nd hence no volt drop across it. 
This, in turn, would cut off Tr10 and the collector 
would fall to ground potential and, in so doing, 
would apply a logic 0 to the preset and clear inputs 
of IC3. IC3 would condition IC4 to accept the pro- 
gramme selected, one at least of the LEDs would 
light, current would flow through D14, Tr10 con- 
ducts, the preset and clear inputs of IC3 rise to 
5V and the system proceeds normally. 

WOUND COMPONENTS 
The pulse transformers, T2, 3, 4 and 5, are wound 

with 28 standard wire gauge, enamelled copper wire 
onto a ferrite rod. No particular grade of ferrite is 
specified and the author has tried various without 
finding any significant differences. The cut rod is 
first covered with insulation tape and then 25 turns 
of wire are wound on. A second layer of tape is 
added, this time of double thickness. The secondary 
winding of 25 turns is added and a third covering 
of tape. The windings should go as close to the ends 
of the rod as practical but be spaced evenly along it. 

Both ends of the first winding should be brought 
out at one end of the ferrite rod. The ends of the 
second winding should both terminate at the other 
end of the rod. Either winding may be used as the 
primary. 

The suppression coil is also wound on a section 
of ferrite rod but consists of 20 turns of 14 standard 
wire gauge, enamelled copper wire. Since this item 
is connected to the live main it is suggested that 
at least 4 thicknesses of tape be used both under 
and over the winding. Again, wind evenly over the 
full length of the rod. 

GENERAL ASSEMBLY 
A drilling diagram is given as Fig. 6 and is suitable 

for the case listed. Even if the case differs from 
the one the author used the hole sizes and locations 
could still be used. On full load the Triacs get 
quite warm and cooling holes have been included to 
assist convection. 

Before drilling the holes for the LEDs, check the 
size of the mounting washers, they do vary. 

The PCB is mounted into the box on 12in x 6BA 
spacers but any convenient height, from 14in to 12in 
will do. If screws larger than 6BA are used there 
may be problems with the hole sizes in the board. 

The wiring to the. International Octal socket used 
for connecting the lamps can be on any suitable 
pin numbering, the author used pins 7 and 8 in 
parallel for the neutral and pins 1, 2, 3 and 4 for 
the line connections. 

The mains into the unit is below the board and, 
to prevent any pulling on the connections, it is 
desirable to fix some form of cable retainer to the 
lead before the board is installed. The line input 
goes to S3, on the back of VR3, and it is better to 
wire the two switch sections in parallel, to ease 
the current switching problem, rather than switch 
both line and neutral. 

The "mic" and "aux" inputs will probably require 
some form of attenuator network, particularly if the 
input is taken off the speakers or is stereo. The 
arrangement of a suitable network, with values of 
resistance for differing inputs, is given as Fig. 7. In 
the prototype unit the components were mounted 
directly onto the jack sockets. If only mono, is to be 
used then the jack socket can be mono and one 
resistor can be omitted. 

SENS RA 

100mV 22k 

1 Volt 220k 
10 Volt 2.2 Meg 

Aux 
input 

RA RA 

RA 

2.2k 

Mic 
input 

i FK2051 

7. The values of 
.attenuator resistors and 
their interconnections, 

of the in- 
side of the prototype 't 
unit. Note that there is 

lo' fit a standard 
fuse holder for 11" 
fuses. The four pulse;;: 
transformers are shown 
as the white rectangles 
lust to the right of the 
centre. The suppressor 
choke is ta the right of 
the mains transformer 
and, in this unit, is not 
covered with tape. 
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SAFETY NOTE 
This unit will have mains potentials at various 

points both above and below the board. If it is re- 
quired that work should be done whilst the mains is 
on, e.g. fault finding on the logic, it is advisable to 
remove the link connecting the Triac heat sink to 
Ll. This will reduce the mains hazard above the 
board to the switch, the power supply transformer 
and L1. 

No fuse is included in the lamp drive circuits since 
it is assumed that the mains plug will be fused. If it 
is not, then a fuse should be included in the unit. 

TESTING AND USE 
Before applying the mains, set up the following 

conditions: Dim Switch, S3, off: Speed Control, VR1, 
to maximum (fully clockwise): Mode Switch, Si, to 
"programme" (fully anti -clockwise) : Lead from the 
Triac heat sink disconnected from the choke, Ll : a 
volt meter for 5V DC connected between OV and 
junction of D15 and R34 (negative to OV). 

Switch on at S3. The meter should read 5V. If it 
doesn't, switch off and look for faults. If it does, then 
proceed. 

Select the various programmes and check that the 
LEDs give the correct indications in all positions. The 
display will be static in this position of Sl. 

Select any programme, but one lamp is probably 
best, and put the mode switch to position 2, "clock ". 
The single lamp should progress along the chain. 
Don't be alarmed if it runs backwards, it only indi- 

DISPLAYS 
The simplest display is probably a line of four 

lamps. Expansion is easy, just connect further groups 
of four in parallel with the first and the patterns 
chase each other along the chain. An effective variant 
is to reverse half of the chain, then the lamps will 
meet and disappear into the centre, or start in the 
centre and "fall off" the ends (see Fig. 8). 

The December cover shows two blocks of four 
lamps arranged in two squares, each having coloured 
lenses in identical quarters. This has been found 
particularly effective and the outline dimensions are 
given as Fig. 9. To minimise the costs of a coloured 
display, ordinary pearl lamps have been used and a 
coloured gel has been stuck to the clear perspex front 
panel. A further point on economy is to use 
aluminium cooking foil as a reflector inside the 
sections. This has two advantages, first is allows 
lower wattage bulbs to be used with lower current 
consumption or more displays and, secondly, it 
assists heat dissipation. A word of warning on metal 
foil. Be very careful to leave a space around the 
bulb holder, the foil could slip and become lethal. 

It is advisable to connect an extra socket on the 
display, wired in parallel with the input. This greatly 
assists extending the display and saves multi -sockets 
on the control unit. 

The lamp units require 6 way cable to operate and, 
again to save expense, it is probably cheaper to use 
three core flexible mains lead, doubled up, rather 
than to locate 6 core cable of the right current 
carrying capacity. This will result in non - standard 
use of the core colouring scheme so, again, take care. 

cates that the toggle, IC3, has come on in the re- 
verse mode. Check that altering the speed control 
alters the switching rate of the LED. 

Fig. 8. Diagramatic representa- 
tion of the simplest lamp 
display. 

The bulbs used in our cover display were 60W. 
They were quite bright enough and even on full 
load the display box didn't get overheated. 

000000000 
4 3 2 1 4 3 2 1 4 3 2 1 

000000000 
1 2 3 4 1 2 3 4 1 2 3 4 

IFKZOS.1 

fig.9, 

Switch the mode switch to "clack reverse ". The 
display should now reverse when it gets to the end 
of the line and continue to run backwards and 
forwards. 

Switch to "audio" but without any audio input. The 
display should be static. Add an audio signal, if pos- 
sible something with irregular loud passages, and the 
display should cycle in one direction. Alter the gain 
control and check that it affects the progression rate. 

Switch to "audio reverse" and check that the dis- 
play does reverse correctly. 

Switch to "auto" and observe that both the audio 
input and the internal clock affect the display. This 
is more tricky and an audio input with a regular beat 
is probably best together with a fairly slow speed 
setting. 

When all is correct, switch off the mains, reconnect 
the lead from the heat sink to Ll, connect a lamp 
display and switch on the mains again. The lamp 
display should follow the patterns of the LEDs. Re- 
member that the dimming control is at minimum 
immediately after switching on. 

Check that the dimming control does cover the 
range from almost off to fully on. Check that the 
lamps repeat all the combinations given above. 

The outline dimensions of the box used in,our cover 
display. The coloured filon is not shown. If used it can be 
stuck' to the perspex front with any suitable adhesive. 

Layout of lamps 

IFK 2071 
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\\YVY 

V/AWITH OUR 

TEST GEAR QUARTET 

IN NEXT MONTH'S 
PRACTICAL 
WIRELESS 

Circuit faults can be simple or complicated so you 

will need test gear ranging from this Audible 
Continuity Tester to our Tester for Digital IC's. In 

between we have an indispensable duo, an FET 

Voltmeter and a Transistor Tester. All four are 

cheap to construct and all deserve a place in 

your workshop. 

DIGITAL 

IC TESTER 

plus 
1. LT. VOLTMETER TRANSISTOR CHECKER 

... ' 
AUDIBLI 

TESTER 

CONTINUITY 

ON SALE IN JANUARY 
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 rare 

eIectPonic 
M.J.HUGHES M.A., C. Eng. MIERE 

M 
ANY years ago, before the advent of juke 

boxes, public places of entertainment often 
used sophisticated coin -operated musical 

boxes to amuse their patrons. These instruments 
were called "Polyphons" and comprised a large 
diameter brass disc with raised studs running round 
concentric tracks which actuated reeds to make a 
musical box sound when the disc was rotated. The 
discs were interchangeable so one had a large num- 
ber of tunes to select from. These beautiful instru- 
ments have, of course, gone out of fashion although 
a few still remain in good working order. Those 
that find their way to antique shops can fetch prices 
of several hundreds of pounds. 

This project describes how to make a modern 
version of this instrument using electronics for tone 
generation but retaining the concept of a rotating 
disc to give the instrument a degree of authenticity. 
Instead of a brass disc we are using a circular printed 
circuit board having 12 concentric tracks of contacts 
and pick -up wires select the notes that are pro - 
grammed in binary code. Apart from the fun and 
satisfaction in making the instrument itself, which 
represents a very attractive novelty in any house- 
hold, there are hours of fun to be had in program- 
ming your own discs of tunes -this is simply done 
by cutting contacts with a knife on the standard 
contact discs that can be obtained from the PW 
Readers PCB Service. Later in the article we will 
give the "Cutting Programme" for two popular 
tunes. 

Design Outline 
The overall system is shown in block schematic 

form in Fig. 1. A variable frequency master oscil- 
lator drives an organ "Top Octave" tone generator 
which produces the twelve notes of a chromatic 
scale. After buffering (to convert their levels to 
those of standard TTL) these notes are fed to two 
identical circuits. Each circuit operates on one of 
the two notes which can be played simultaneously. 

Initially we have to select the note of the octave 
which has to be played and this is done by using a 
data selector integrated circuit which is capable of 
selecting one of sixteen input lines by applying a 
4 bit binary code to the data select inputs. Because 
we only need to select one of twelve signals there 
is some redundancy here and the four unused lines 
are held at a permanent OV level. The binary codes 
of the 4 bit number are allocated to notes of the 
scale as follows: 

764 

0 

Binary code 
MSB LSB 

Note selected 

8 4 2 1 

0 0 0 0 No note 
0 0 0 1 CO (Bottom) 
0 0 1 0 D 
0 0 1 1 D# 
0 1 0 0 E 
0 1 0 1 F 
0 1 1 0 F# 
0 1 1 1 G 
1 0 0 0 G# 
1 0 0 1 A 
1 0 1 0 A# 
1 0 1 1 B 
1 1 0 0 C (Top) 
1 1 0 1 No note 
1 1 1 0 No Note 
1 1 1 1 No note 

The binary code to select the note is carried on 
a set of four contacts on the rotating disc -these 
occur on four of the concentric tracks. If a contact 
to ground is present on the disc it represents logic 
level "0" but if one is not present it represents "1 ". 
These contacts are represented in Fig. 1 by the 
switches on input lines 8, 4, 2 and 1. Due to mechani- 
cal tolerances it would be impossible for the pick - 
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* components list 

Resistors 
R7 2-7kS2 }W 10°a 
R2 27ká3 
R3 á2'; 

R4-R15 
560 

331d2 (12 regd.) 
R16-R27 2.7k12 (12 regd.) 
R28-R39 15k12 (12 regd.) 
R40-R45 19k(2 (6 regd.) 
R46 220á2 
R47-R52 10ká2 (6 regd) 
R53 22012 
R54 4.7káà 
R55 10kdì 
R56 3.3kS2 
R57 11%.(1,,, 

R58 3302 
R59 4 .7k12 

R80 1 8k12 
R61 100) 
R62 47ká2` 
R83 4 7kk) 
R64 10k52: 

R65 3-3ká1 

NOTE: Apart from R73 
used am. 

Miscetlaneaus 
LS1 8521oudspeak 

Sub 

5 

R66 1 M52 

R87 3305a 
R68 4.7kí2 
R69 1'8k52 
R70 100á2 
R71 47K52 
R72 10052 
R73 1052 ¡W 
R74 470E1 
R75 47ká1 
R76 100ká2 
R77 1.2k0 
R78 ' 2.2k0 
R79 12ká2 
R80 2.21(51 
VR1-VR5 5kí2 horíx. sub 

min: presets (5 required) 
VR6 251(52 log (ganged 

with SW1) 
VR7 10k11 
VR8 100ká2 

in. resistors should be 

TS ns tra 

Capacitors 
Cl 1,000pF 

(polystyrene) 
C2 0.1µF (polyester) 
C3 10,aF, 12V 
C4 01µF (polyester) 
C5 10µF, 12V 
C6 0.047µF (polyester) 
C7 0.1,uF (polyester) 
C8 0-1 AF (polyester) 
C9 0-1µF (polyester) 
C10 0-047µF (polyester) 
C11 0.1 µF (polyester) 
C12 0.1µF(polyester) 
C13 0.11cF(polyester) 
C14 0.047µF (polyester) 
C15 100AF,18V 
C16 500µF, 18V 
C17 2,200µF, 18V 
C18 3,300µF, 18V 
C19 1µF (polyester) 
C20 0.22µF (polyester) 

d LIAI 12V A secondarle 

Semiconductors 
Dl -D4 1 N4148 (4 required) 
05 7V, 400mW tener 
13R7, BR2, OIL 1 A bridge 
rectifiers, type 7533 (2're- 
quired), available from 
Marshalls 
Trl-Tr14 BC148 (14 recd.) 
Tr15 BFY51 
Tr16 BC148 
Tr17 BFY51 
ICI NE555 
1C2 AY -1 -0212 
1C3 -1C4 74150 (2 required) 
ICS 7474 
106-1C7 7400 (2 required) 
IC8 7414 
1C9-1C10 74174 (2 reed,) 
IC11 -1C12 NE555 (2 recd.) 
IC13 LM380 
1C14 2812 (12V regulator) 
1C15 2805 (5V regulator) 

Both T0220 outline 
1C16-1C17 NE555 (2 reed.) 

(Douglas type MT- 71 -AT). 
M1,flow voltage, DC motor (Rlpmax type "EM136P,from Ayicraft Ltd., 6 Chatterton Road, Bromley, Kant). PCBs, 
main 

and 
motor board, coded discs, (Readers PCB Service - see "adj.1 metre of organ contact wire, (Máplln 

Electronic Supplies). Circuit board pins, SRBP for 'pick -up head. Loudspeaker grill material, 3 knobs. Grommett. 
Cable clamp. 8 stand -offs, 6BA x * ". OIL Sockets or Soldercon strip sockets 5 X 8 pin, 5 x 14 pin, 3 x ií6 pin, 
2 x 24 girt 
Aluminium turntable. Base plate. Pick-up arm. Bracket for controls. Arm support. (Any or all of these items, 
except the base plater available from James 3 Martin Electronics Ltd., Boyers Yard, St. Albans Farm, Staines 
Road, Feitham, Middx.) 
Pompex lid, (Visijar Laboratories Ltd., Pegasus Road, Croydon Airport, Croydon, Surrey). 
Cabinet and loudspeaker Hanel. 

4), Pitch 

Master 
Osc. 

Organ 
tone 
gen. 

11400 
12 
notes 

Buffer 
12 lines Note 

select 

Note 

Note select code i 8 
O--I- 
o 

Octave 

o 
Strobe 

Latches 

1 

4 lines 

1 line 

Mono- 
stable 

Note "2" select 

.2 
1 line 

1 line 
_2 

Octave select 
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Note "2" trigger 

Fig. 1. Simple Block Diagram. 
37 
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B C D E F G N 1 J K L 

Fig. 2. The printed 
pattern on the tune disc 
before any cuts are 
made. Drawn full scale. 

up wires on the disc to sense the right code by tak- 
ing up the prescribed condition in exact time coin- 
cidence therefore we have to use an extra contact 
on the disc, which is always slightly delayed after 
the code is set up, to tell the system to accept the 
code. We call this the STROBE and it is used to 
trigger a latch which holds the binary code until 
such time as it is changed. The output of this latch 
is fed direct to the data selector. 

Having selected the right note of the octave the 
output signal from the data selector is split into 
two paths; one path goes via a binary divider which 
converts the note to an octave lower, the other path 
by- passes the divider but both meet up again in the 
"Octave Select" stage. Here we can determine 
whether we want the selected note to be in the 
higher or lower octave. The control signal for this 
also comes from a track of contacts on the disc 
through the latching stage. A "0" will pass the 
higher octave and a "1" the lower octave. 

The selected note in its correct octave is now fed 
to the envelope generator which forms the square 

766 

Table of the cutting for 
Brahm's Lullaby. An 'X' 
means a cut on that 
track. 

wave into a signal with a fairly sharp rate of attack 
and a long rate of decay which closely approximates 
to the waveform obtained from a "twanged" reed. 
The shape of the envelope is initiated by the same 
strobe signal from the disc which we have already 
discussed; the only difference is that we need a 
very short pulse in this instance and this is obtained 
by applying the strobe to a monostable stage. 

The output from the envelope generator is the 
note we have selected in the form we require; it 
only remains to amplify it and pass it to a loud - 
speaker. Before doing this we have to mix it with 
the second note when simple chords are required. 

The diagram clearly shows that this second note 
is generated and selected in an identical manner. 
This, therefore, accounts for the twelve tracks on 
the disc. To help our explanation we have designated 
numbers "1" and "2" to the two notes and when 
it comes to programming a tune on the disc it will 
be easier if you use Note "1" to select the melody 
line and Note "2" for any accompaniment or 
"counterpoint" melody. 
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Notes Req. Strobe Notes Octave Notes Req. Strobe Notes Octave 

1 2 1 2 2 1 2 1 21 1 i 2 1 2 1 2 

8 4 2 1 8 4 2 1 8 4 2 1 8 4 2 1 

TrackLKJIHGFEDCBA TrackLKJIHGFEDC BA 
Con- Con- 
tact tract _ 

tE 

4, ____ 
x 

4 

37 x x x 
_- 

0 IF 

tE I x tB D 38 X x x x x 

tG E 2 x X X X x tA 39 

40 

X x 

X X 

x 

X x x X x 3 x x tG B 

G 4 x 

x x 

X X X x 41 x x 

x x x x X X X 5 tB G 42 

tE 6 x x 43 x x 

tE 7 x X tC E 44 x x x X 

IG E 8 X X X x x 45 x x 

9 x x G 46 x X X x x 

G 10 x x x x x 47 x x 

11 x x C 48 x x x X 

tE " 12 x X C ,, 49 x x 

x 

x 

x x x 

x 

x tG 13 x x x x tC F 50 

tC E 14 X X x 51 X x 

15 x x A 52 x x x x 

tB ,, 16 x x x x 53 x x 

17 x x tA 54 x x x 

tA G 18 x x x x x x IF 55 x X X 

19 X x tG E 56 X X X x X 

tA D 20 X x x x 57 x x 

21 x x G 58 x X X X X 

tG B 22 X X X x X X X 59 X x 

23 x x tE C 60 X x x x 

tD 24 x x C 61 x x x x 

tE 25 x X tF D 62 X X X X 

IF D 26 x x x I x 63 x x 

27 x x tE G 64 x x x x x 

tD B 28 X X X x x 65 X x 

29 X x tD F 66 x x x x 

tD 30 x x 67 x x 

tE 31 x x C E 68 x X x x x 

IF D 32 x x x x 69 x x 

33 x x 70 x x 

B 34 x x x x x 71 x x -- 
x x x 

x 1 

x 

x 1 

- 
35 ,, 72 

tb 36 x x ,, 73 

Tune Blanks 
The design for the master disc is shown in Fig. 2. 

Note that initially all the contacts are linked through 
a narrow shoulder into their respective track busbars 
and that all the busbars are linked together and 
thence to the solid copper region in the centre of 
the disc. A thirteenth contact rests on this central 
area linking all contacts to a common ground. A 
contact is programmed to represent logic level "1" 
by cutting through the conductor at the narrow 
shoulder. Pull-up resistors on each of the contact 
wires ensure that a "1" is assumed when no contact 
to ground is made. 

The disc is designed to rotate in a clockwise direc- 
tion and you should note that the contacts on the 
two outer tracks are slightly narrower than the rest. 
These are used for the strobe signals which must 
occur slightly AFTER the formation of the binary 
codes for the notes (hence their narrowness). 

Practical Wireless, January 1977 

The tracks are designated A (inner track) to L 
(outer track) and the following table shows the rela- 
tionship of the tracks to the binary codes for the 
two notes : 

TRACK DESIGNATION 
A 
B 
C 
D 
E 
F 
G 
H 
I 
J 

Octave Select 
Octave Select 
Bit 1 (LSB) for 
Bit 2 
Bit 4 
Bit 8 (MSB) 
Bit 1 (LSB) for 
Bit 2 
Bit 4 
Bit 8 (MSB) 

K Strobe for 
L Strobe for 

Note 2 
Note 1 

Note 2 
Note 2 
Note 2 
Note 2 
Note 1 

Note 1 

Note 1 

Note 1 

Note 2 
Note 1 

If the constructor wishes to make his own discs 
it is important to remember that they MUST run 
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"True" and the centre holes must be drilled with 
great care. Tolerance of the positions should be 
within +0.Olin. In practice we have found that plain 
copper left "as etched" is the best surface for the 
contact wires to run on. 

Contact Comb 
The pickup wires have to be specially shaped with 

a fairly high degree of accuracy and this presents 
the part of the project which needs most skill and 
care. The material is gold -plated beryllium copper 
cut into lengths of approximately 234in. 

The separation between the pick -up wires has to 
tally exactly with the pitch separation of the tracks 
on the disc which is 18in between the 12 major con- 
tacts but the common ground pick -up is separated 
from the rest by '4in. To mount the wires we sug- 
gest that you cut fine slots in a blank piece of SRBP 
with a fretsaw blade and drill a small hole behind 
each slot as shown in Fig. 3a. Next, using a pair of 
pliers, put a precise 90° bend about 34in from the 
end of each of the contact wires. The short end is 
passed through the hole and the long end should 
pass over the slot. When all are in position another 
thin piece of SRBP should be glued and clamped 
over the top of the wires (using fast- setting epoxy 
resin) while at the same time ensuring that the 
longer ends of the wires push down slightly into 
the slots you have cut (see Fig. 3b). This ensures 
their correct position. 

Use a needle file to elongate the holes in the 
SRBP mounting block as shown in the diagram - 
these are needed for adjustment later. 

Fig. 3. The various stages involved in making the Contact Comb. 
Before tightening the cable ties (3d.) bend the cable along the arm. 

y 
(a) 

1/ 

/e' etc 
Bend wires, cut fine slots 
and insert wires in holes 

Sandwich wires in place 
with a top of SRBP stuck 
in place with epoxy resin 

All wires must be 
straight, level and 
separated by the 
precise amounts 

Elongate holes 
with needle file 

The next step is to form the contact ends. This 
is best done by clamping all the wires between two 
metal strips (Meccano strips will do) about "4in from 
the front end of the. SRBP mounting. Although the 
distance is not critical it should be exactly the same 
for each wire. Give a downward bend through 
approximately 70 °, Fig. 3c, so that each wire is bent 
by the same amount and then remove the metal 
clamp. 

Finally replace the clamp '2in from this bend. 
The actual distance will depend on the clearance 

(c) 

A 
Photograph of the Contact Comb on the disc. Note that the actual 
connections are on a radius and that the arm is parallel to the radius 

Flatten short end 
of each wire 

Bend wires down 
through the same angle 

70 

90 

iw380i 

t_ ó alni 

Solder wires 
(18" lengths) to each 
contact wire 

See text 
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Hinge 

Grommetted hole 
for cable 

Elongated holes 

Contact wire block 

Hole for LS leads 

\40 

Turntable 

Locking screw 
in boss 

Boss 
Locating pin 

Transformer 

\h, 

Radius Approx 1/4" 

Hinged plate for contacts 

Support Stand offs 
post for PCBs 

Base plate 

Mounting plate for controls 
Motor 

between the top of the disc mi the turntable and 
the height of the contact mounting block when it 
is assembled under the hinged arm of the deck and 
whatever this distance happens to be you must allow 
a hit more to ensure that the wires are under their 
own spring tension when they are pressed down 
on the disc. Once you are satisfied that you have 
the right distance the ends of all the wires should 
be bent upwards through 90 °. The clamp can now 
be removed and the excess length of each wire cut 
off about 18in from the last bend. 

You should now have a set of pick up wires that 
are all identical in length, angle and alignment. The 
34in tail of each which protrudes through the hole 
you initially drilled should be flattened and an 18in 
length of fine flexible insulated wire should be sol- 
dered to each and these wires neatly bound together 
to form a flexible cable as shown in Fig. 3d. 

Co 
Contact plate bracket bn 

A= 6BA clear 

B =3/8" dia. 

7/ 

3/ 

Pin 3l6ä max dia 
x 114 above disc 

H 1/4" max 

rad.(approx) 

(1 i/4 = 

á3116 1/8" 
Hole drilled 1/g H l- 
and tapped 6BA 
Boss bored 1/8" dia. x 1/2 "deep 

Removable screw into 
support post 

Hinge 
bracket 

Hinge Support post 

Mains 
transformer 

Motor 

3/ . 

I 8 

IW379) 

Plate for contacts 

Turntable 

Control mounting plate 

Epicyclic stack 
1W3811 

Fig. 4. The general assembly of the major mechanical parts to the base 
plate. 

1W3831 

Heat sink 

Material 4" 
1 /1e' aluminium plate 
3 holes 5/3z dia. 

ntrols 
acket 3/4 1" , 1" 

1/2 1 
1 1 

0 . 0 
B B B 

2" 

1i6 Aluminium 

7 

21/2,. 

1W 382 1 54+ 
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33/i 
35/8., 

ry I 3/8 

Pickup plate 

C =elongated 6BA clear holes 
length 2x diameter 

3 

Fig. 6. Details of the Heatsink 
for ICs 14 and 15. 

-44 

Fíß'; 5, The two brackets 
required, ,one for the variable 
controls and the other for the 

. contact arm, and the' - contact 
arm' itself as used on the proto- 

type. 
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Fig: 7. The printed wiring pattern for the main electronics board, drawn 
full size, which will be required irrespective of the motor used. 

General Assembly 
You should now concentrate on the mechanical 

assembly of the rest of the deck shown in the de- 
tailed drawings of Fig. 4. Note that the hinged arm 
is cut at an angle on its front end and this angle 
should be parallel to a radius from the centre of 
the motor shaft but set back approximately 14in- 
this is to ensure that the contact points of the pick- 
up wires will fall EXACTLY on a radius when the 
block is fixed in place under it. Note also that the 
fixing holes for this are elongated in a direction at 
90° to those in the block -again for adjustment but 
in the other plane (see. Fig. 5). A grommetted hole 
is provided in the base plate near the, hinge for the 
leads from the pick -up wires to pass through. Try 
assembling the mechanical parts, put an uncut disc 
on the turntable and then make sure you can adjust 
the pick -up wire block so that the wires all make 
contact with the twelve tracks exactly on a radius. 
When you are satisfied that this is possible the unit 

770 

can be dismantled and all the metal parts polished 
and varnished prior to final assembly. 

Before starting assembly of the boards it is neces- 
sary to make a heat sink for the voltage stabilisers. 
Details of this heat sink are given in Fig. 6. Having 
completed the critical mechanical assembly a start 
can be made on the electronics. The main board 
contains all the circuitry except for, the manual con- 
trols and the motor speed control unit. 

The wiring pattern for this board is given as 
Fig. 7 whilst the component positions and orienta- 
tions are shown on Fig. 8. The order of assembly 
isn't important except, of course, the heat sink for 
IC14 and IC15 must be last. It is suggested that 
the ICs are bolted loosely to the heat sink before 
inserting the leads into the board holes. This will 
avoid deforming the leads in the event that hole 
positions in the board and the heat sink don't line 
up exactly. Don't forget to tighten the nuts after 
assembly and before the board is fixed into the box. 

The second board holds the components required 
to drive the motor. This too is a printed wiring board 
and the track pattern is shown as Fig. 9. There are 
very few components on this board but capacitor 
C18 is large and will need to be inserted last. To 
conserve space, we had to remove the corner of 
the board to assemble the motor. A portion of the 
board has been left blank so that those using a 
similar box shape and size can do likewise. The posi- 
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OV 

-12V 

1211 AC 

T1 

12V AC 

R72 

contacts 

e 
J 

G 

H 

B 

4F 

Not 

1IC1Lr-.T. .- ; Tr1 

tti3l 
LEN 

EMI 

Val 

Heatsink 

UPI 
Mil TOM* h s 

ICAMI 

111211 

AC mains 
EARTH 

ONLY this 
I - I bolt is 

td connected 
to chassis 

AAAAAA}R 
IC2 9 

8 

WWWWWWWW 

nOfAhA.l1R. 
? IC6 

7 

WWWb'WWw 

OV 

VR6,VR7 
and LS1 

VR6 

VR7 

VR6 

LS1 

AnAAAAi;t, 
IC9 ç@ 

WW VWVWY 

AAAAAtlf 
IC8 

tAAAAAA 
IC10 

tion of the components and of the section to be re- 
moved is detailed in Fig. 9. 

The packing density on these boards is high and 
the track patterns and solder lands are close to- 
gether. It is, therefore, essential to use a miniature 
soldering iron and care should be taken to avoid 
solder bridges across conductors. Equally, care must 
be taken when inserting retaining screws for the 
heat sink or for mounting the board in the case. 

The two boards, the motor, the transformer and 
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-12V 

Main pcb 

OV 

lAM 05101 

+ve 

Motor 

A 
Pig, 8: The overlay for 
the main electronics 
board showing loca« 
tions and orientation of 

The components. 

Fig. 9. The wiring 
pattern and component 
overlay for the motor 
board. Note this circuit 
and board pattern are 

-ve designed for the motor 
wiper specified. Other motors 

may require other con- 
trol circuitry. 

1 AM 05091 

the bracket for the manual controls can be assembled 
on to the base board for testing but the control 
bracket will need to be released in order to fit the 
base plate into the box. 

Our next issue will include the outline drawings of a 
suitable box and of the Perspex lid. It will also ex- 
plain how to programme your own tunes. A full ex- 
planation of the functioning of the electronics will be 
given. 
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Quite illogical 
One of the problems with elec- 

tronics is that just as you start to get 
really familiar with some technology 
or device, another generation comes 
in to replace it and you have to start 
all over again. 

This could well be the case for 
all of us when new devices I'm 
hearing about come on the market. 
The area is logic. We all know that 
there are two basic states "on" and 
"off" or '0' and '1' etc. Just to confuse 
the issue, I hear that a semiconduc- 
tor company is planning to introduce 
devices which are called "Multi- 
level logic ". In other words many 
different levels of logic and not just 
'0' and '1'. 

The first devices will handle four 
levels (so I'm told) which will corres- 
pond to 0, 1, 2, and 3. But already 
other more complex devices are in 
the laboratory -even though the first 
"simple" ones are not yet on the 
market! One such research is de- 
voted to a decimal logic with ten 
levels. 

There are, in theory, many ad- 
vantages to be had from such multi- 
level systems which, until now, had 
existed only in the realms of theory. 
Great density for a given size chip 
should be one bonus to be had. If and 
when these devices are for sale on the 
hobbies market, they will offer a 

tremendous scope for experimenta- 
tion since they will provide a flex- 
ibility which is just impossible with 
"ordinary" two -state logic. 

L 

Power to the people 
Ever been into a shop to buy some 

batteries for a calculator or tape 
recorder? Aren't there a lot of 
different types about these days -all 
with different numbers and all 
'claiming' to last longer or give 
better performance. 

Perhaps the deciding factor of 
what you buy in the battery line will 
hinge on the success of two manu- 
facturers; one German and the other 
Japanese. Both have launched a 

range of Lithium batteries and some 
amazing advantages are claimed. 
"High energy density" is one desir- 

able featu e attached to these corn - 
ponents. What does it mean in real 
terms ? -a question I put to one of 
these manufacturer's representa- 
tives. 

The answer is that when they say 
"High energy density" that's exactly 
what they mean. In real, down -to- 
earth facts it means up to ten times 
greater than standard dry cells. One 
application for these batteries has 
already been found. They are to be 
used in pacemakers and in that 
equipment should last for some ten 
years before renewal is necessary. 
Doubtless a variation on the saying 
"More power to your elbow ? ". 
Speaking about batteries and power 
sources reminds me of a solar 
development which sounds interest- 
ing. An American manufacturer is 
to market a complete "power pack- 
age". The basic kit comprises four 
rechargeable nickel- cadmium batt- 
eries plus a small bank of solar cells. 
The cells are connected up together 
to form a 3111'x3, in panel and this is 
used to charge the cells. In strong 
sunlight, the cells give 6V at some 
60mA which is ample to charge up 
the batteries, 

The , price for the basic kit (in the 
U.S.A.) is equivalent to around 
£23. Dare I say they are almost cer- 
tain to cell well? 

Technological 
bloodhound 

Among the newer technologies in 
electronics can be found the I2L 
devices, or injection logic as they're 
called. They first entered the arena 
with no real general application 
although this is radically changing. 
The latest area into which I2L has 
installed itself is in working with a 

gallium- arsenide smoke detector. 
Understandably, the U.S. authori- 

ties are quite strict on reliability in 
such devices. For example, one 
authority lays down that battery - 
operated smoke detectors have to 
work for 12 consecutive calendar 
months. They must also have the 
capability of triggering a horn when 
light is obscured by smoke to the 
tune of a mere 2 %. Such equipment 
must also be capable of giving a 

7 -day warning when battery power 

is failing past a certain point and 
finally should be able to sound a horn 
for four hours. 

In the device I'm talking about 
(called an MCC 158) the injection 
logic is essentially a reliability 
watchdog. If the sensor is not 
working properly, or if there is any 
malfunction in the following ampli- 
fier-or when the battery gets 'low', 
the PL devices will sound the alarm 
horn intermittently. 

It is interesting, too, how com- 
plexity had built up. For example 
MCC 158 drives a system which takes 
a very quick peep at the smoke for 
only 50 millionths of a second every 
five seconds -a sort of precision 
'sniffing' of the atmosphere. It does 
seem an incredibly short time, but 
then I suppose it nose what it's 
looking for! 

Marked cards 
One of the problems for a forger is 

the watermark built into the very 
fabric of the paper in our currency. 
You cannot really change it or 
obliterate it without arousing suspi- 
cion and yet it must be there for the 
note to be valid. Again, the water- 
mark is quite easy to detect with the 
naked eye simply by holding the note 
up to the light. 

A British company has now man- 
aged to do almost the same thing but 
with magnetic materials. Convention- 
al magnetic striping of.cards, tickets 
etc is straightforward and this 
company has succeded in encoding 
the stripe with what amounts to an 
electronic watermark. 

The process encodes small cross 
sectional areas of the magnetic 
stripe and, more importantly, in such 
a way that these codings cannot be . 

altered or erased by electromagnetic 
influences at the surface of the stripe. 

One can envisage a north pole 
card and a south pole card drawing 
their bearers closer and closer 
together, which may explain why 
many of London's computers look a 

little drawn! 
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CURSOR GENERATION 
We now turn to the Cursor Generator and Video 

stages shown in Fig. 26. The Cursor is used to show 
where on the screen the next character will appear 
when a key is depressed. All we need to do is indi- 
cate the position of the character cell in question. 
We already know that the Address Coincidence 
signal (generated by the Comparators) designates 
the position on the screen pointed to by the Address 
Register so this signal is obviously going to be the 
starting point in producing the Cursor. 

Address 
coincidence 

Q23 

021 

Q 30 

It must be remembered, however, that all displays 
of our video data are delayed by one character cell 
width. To ensure that the Cursor illuminates the 
correct part of the screen we must also delay the 
Address Coincidence signal by one character cell. 
This is done in exactly the same way as before--by 
using a D Type flip flop (IC48a) triggered by Q23 
See Fig. 27. The delayed Address Coincidence signal 
appears at pin 5 provided the clear input of the flip 
flop (pin 1) is held at logic level "1 ". If we clamp 
this clear input to ground with S1 we will stop any 
output from the flip flop and this conveniently pro- 
vides our "Cursor Extinguish" signal. 

To make, the cursor an interesting shape we AND 
the delayed Address Coincidence with Q21 and Q30 
(from IC50a) and this combination of signals pro- 
duces a chequered pattern. We have chosen Q30 in- 
stead of Q30 because it makes the cursor stand one 
row of picture: points HIGHER than a character and 
is thus easier to see when it is being stepped "over 
the top" of other characters on a full screen. 

Cursor 
'generator 

R14 

0 -F 5V 

33'0 

Cl 
IC48a 
7474 

Q 
IC47a 

-13 
7410 

1 

Video 
mixer 
IC47b 
7410 

4 

{ 

{ 

r Blanking 

O OV 

14 

IC47 
7 

14 
IC 48 

7 

14 
IC 50 

7 

5 

C 

o 
IC50a 
7400 

{ 

Video o 
(pin6 1046) 

o 
Row blanking 

Column blanking 

Combined O 

sync 

LW 3401 

IC47c 
7410 

o 
9 

IC50b 
7400 

si 
L J 

S1 Cursor extinguish 

C3 10hF 

R10 R71 
330 

470 

D10VW4148 e 

C4 47uF 

330 R13 

R12 330 

0. To modulator 

QCompound video Out 

Fig. 26. The Cursor and Video Output circuitry. 
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"O" levels makeup 3 vertical 
bars of cursors chequered pattern 

Fig. 27. The wave patterns required to provide the three vertical bars 
of the cursor. To provide the three horizontal bands the output TrO is 

'anded' with this. 

In the first prototype the video signals from C4 
were fed directly to the input of a Crofton Modu- 
lator. In the second prototype a Practical Wireless 
design was used which gave a significant improve- 
ment in resolution due to its wider bandwidth 
capabilities. 

KEYING IN INFORMATION 
We must now deal with the keyboard interface 

and Write generator. These are shown in Fig. 29. 
All seven data bits and the strobe from the key- 
board are required in this stage. 

The seven bits are needed because we have to 
detect the non- writing control functions. These are 
Forward /Reverse, Cursor Step, Carriage Return 
and Line Feed. These keyboard codes are detected 
by IC's 51 to 54 respectively but you will also note 
that the Strobe signal feeds these same gates. This 
is necessary so that the gates do not output any 
signal until the keyboard data is stable. All but the 
Cursor ':Step signals are fed to the Address Regis- 
ters. 

Address 
coincidence 

Q23 

Delayed address 
coincidence 
(pin5 IC48a) 

Q21 

Cursor 
(pin12 IC47a ) 

IW3411 

VIDEO MIXING 
The Cursor and Video signals are ORED together 

in IC'47b which we have called the Video Mixer 
and the combined signal is fed to IC47c and IC50b 
where it is ANDED with the Row and Column Blank- 
ing signals. The blanking operation ensures that 
we have well defined margins at the top, bottom, 
left and right of the screen (see Fig. 28). 

To complete the video stage it only remains to 
combine the video signal with the TV sync pulse 
train which was produced by the sync generator 
board. This is carried out by the passive resistor dr- 
cuitry and the compound output is taken across R13. 
The video level so produced is somewhat greater 
than the normal 1V peak to peak but the output im- 
pedance is higher than the standard 75 ohms. When 
fed into a standard monitor the 75 ohms termination 
will drop this signal level to normal values. 

Several commercial makes of video monitors as 
well as a Sony U Matie video cassette recorder 
have been driven with complete success by the out- 
put of the Video Writer. If you follow our recom- 
mendation of using the Heathkit Portable TV as 
a monitor this output can also be fed straight to 
the modification point mentioned in Part 1. For 
those who do not have monitors and for applica- 
tions that need the output routed to several displays 
over a large area we suggest that a UHF modulator 
be used to feed into the aerial socket of any UK 
standard television receiver. 

Sync train 

Blanking 

Video 

Compound 
video 
(across R13) 

LW 3421 

774 

Fig. 28. This drawing shows the principle of combining the Sync, 
Blanking and Video signals to produce the final Compound Video 

output. 
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We have to generate a Write command every 
time we press a "Writing" Key of the keyboard but 
NOT when we activate any of the above control 
functions. It is a fact that whenever these four codes 
are generated bits 4, 6 and 7 are always "1 ", "0" and 
"0" respectively and this combination does not occur 
for any of the codes of writing characters. We only 
need to detect this specific condition of bits 4, 6 and 7 
to generate an inhibit signal for our Write genera- 
tor. 

This set of three signals is detected by IC55a and 
you will note that we do not wait for the Strobe in 
this case. This is rather important because we have 
to know that we have a non -writing control function 
BEFORE any decisions are made within the logic to 
generate the Wire signal and the latter is carried 
out on receipt of the Strobe pulse's rising edge. 
IC55b is driven by the writing inhibit signal and 
when such a signal exists the strobe is blocked by 
the latter gate. 

We need to generate our Write signal when we 
reach the correct address for the position on the 
screen in question and this is, of course, recognised 
by the Address Coincidence signal. We also have 
to make sure that the writing instruction -which 
makes the Read /Write input of the RAMS go to 
level "0 " -is produced within the valid address 
period and it must be prevented from overlapping 
between two address locations. See Fig. 30 

Fig. 29. The Keyboard Interface circuitry for detecting the nc 

ti Bit10 

ó Bit 20 
Bit3 
Bit4 

E Bit5 
o Bit6 

Bit7 

To prevent any ambiguity caused by an overlap 
(which could be introduced by propagation delays) 
we bring into play the Q22 signal which gives a pulse 
in the middle of a cell address and is well away 
from the edges (as far as time is concerned). The 
Strobe, Q22 and Address Coincidence are NANDED 
by IC55c and the output of this gate goes to "0" 
when all the signals are high. This gives the Write 
signal which is fed to all the RAMs via R8. 

CONTINUOUS WRITE 
There is frequently a requirement to carry out a 

rapid "ERASE" of all data in the memory. It would 
be possible to do this by using the spacer bar to 
type through every one of the 512 character 
positions -thus writing a "space" code in to every 
memory location. This would be a very time con- 
suming and tedious job and the circuit enables a 
very rapid erase by using the "Continuous Write" 
button (S3). When this button is depressed a logical 
"0" is forced on to the Write inputs of the RAM 
chips and puts them into a permanent Writing state. 
This overrides the normal Write input signal (hence 
the reason for R8 which prevents shorting the output 
of its driving gates to ground when S3 is pressed). 

Continuous writing means, in effect, that whatever 
data is being applied to the Data Input pins of the 

n- writing control codes and for generating the writing signal when necessary. 

?}}}}ill a II Eh./ II IN IIP 

10 - 
DB 
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(data inputs) 

rc49 / 
a,b,d,e,f 7404 
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(from key 
-board) 
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Strobe 

Signals for writing character 

Control 
character 
detect (pin12lC55a) 

Address 
coincidence 

022 

Write 

Pin8 IC48b 

Cursor step 

Character 
step 

1 W 344 1 

n 
1n, 

'7t 
JI.JLJL__ ___..II.,I.r1I__ 

II u 

Signals for NON -writing character 
e.g. Cursor step 

_JIJI.JI..II.JI__II..II..II..JI.JL_ 

1 

Strobe delay -1i k- 
f 
Key depressed Key released 

(Character steps) 
Data written 
( may occur several times) 

L 
-OH 1!- Strobe delay 

1 
Key depressed 

T 
Key released 

(Character steps) 

Fig. 30. The major waveforms used to generate the Write and Character Step signals. The time axis is not to scale but note that it is Q22 that 
occurs within Address Coincidence which gives the Write signal. The Strobe and Control Character Detect signals are asynchronous (i.e. are 
generated by manual operation of the keyboard). The fact that several Write pulses occur during a key depression does not matter. /t simply means 

that the same data is rewritten into the same address location. 

RAMs is written into EVERY memory location in 
one single Addressing scan (i.e. within the time of 
a single TV Field). The screen is "Filled" with 512 
repeats of the single character that was selected. 
For erase purposes one would, in practice, depress 
the spacer bar key and while it is depr 

touch to the "Continuous Write" 
result is a screen full of spaces or, in 
a blank screen. 

Alternatively it is possible to selec 
or symbol, and fill the screen 

m anner. This is a useful facility if the 
used for display advertising when a pat 

might be required. 

ressed give a 
button. The 

other words, 

ct any other 
in a similar 

unit is to be 
ttented back- 

CHARACTER STEP 
There is only one more signal to account for; 

this is Character Step which, if you remember, 
increments the Column Address Register each time 
a writing key or Cursor Step is depressed. It is 
important that the register is not incremented dur- 
ing a writing pulse otherwise we would get double 
characters on the display; we also have to make 
sure that it is not incremented by any of the con- 
trol functions (with the exception of Cursor Step). 

The D Type flip flop (IC48b) ensures that these 
conditions are fulfilled for writing codes and the 
Cursor Step signal is ORED with this in IC50d. 
The inverted character step command is then avail- 
able at the output of IC50c from where it is fed 
to the input of the Column Address Register. 

KEYBOARD VARIANTS 
It is assumed that the keyboard unit will provide 

positive logic output signals for the seven data bits 
(i.e. +5V signals to represent "1" and near OV for 
"0" and that the strobe signal is activated a milli- 
second or two after the data has been set up. The 

Strobe must also go from 
delay period. 

It is understood 
"surplus" keyboards 
featly adequate for 

OV to +5V after this 

that there are a number of 
on the market which will be per - 
this project but there may be 

one or two variants i n 
would be impossible to 
the printed circuit of 
recommended that ma 
nais from the keyboarl 

the input require 
should be carried 

The modifications re 
unit will be described I 

tive method of enterir 
wish to purchase a k 

their output parameters. It 
cover all eventualities within 

our keyboard interface. so it is 
difications to the output sig- 
d unit to bring them into line 

ements of the keyboard inter - 
out on an extra board. 
quired for one such keyboard 
ater together with an alterna- 
tg data for those who do not 
eyboard. 

pI 
incorporo 
all. the fu 
pleteness the 
Details are: 
1 Board 
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oard .t 

rrors= on the PCBs 
these errors were 

oíype it performed 
aired of it. For corn. 

erns should be added. 

ád 11 should be 

Board 

uld be con - 
(as Fig. 21). 
Ild be linked 

In our next issue, available early January, we will 
cover the General Assembly of the boards and the 
keyboard into a suitable case and will describe the 
modifications required to use another keyboard. 
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All students enrolling in our 
courses receive a free circuit 
board originating from a 

computer and containing 
many different components 
that can be used in experi- 
ments and provide an 
excellent example of current 
electronic practice. 

To find out more about how to learn electronics in a , 
new, exciting and absorbing way, just clip the coupon 
for a free colour brochure and full details of enrolment. 

'There's only one way 
to master electronics... 
to see what is going 
on and learn by doing: 

1 As the first stage of your training, you actually 
build your own Cathode ray oscilloscope! This is 
no toy, but a test instrument that you will need 
not only for the course's practical experiments, 
but also later if you decide to develop your 
knowledge and enter the profession. It remains 
your property and represents a very large saving 
over buying a similar piece of essential equipment. 

Build an oscilloscope. 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. 

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. 

r c 
11100 es{. 4.. - T..:.. ì00 31 .f6-00 

rr 
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Cea1 
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0805 

Tire_ jE : S. O. 
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3 Carry out over 40 experiments 
on basic circuits. 

We show you how to conduct experiments on 
a wide variety of different circuits and turn the 
information gained into a working knowledge of 
testing, servicing and maintaining all types of 
electronic equipment, radio, t.v. etc. 

Write to:- British National Radio & Electronic School 
P.O. Box 156, Jersey, Channel Islands. 

NAME 

ADDRESS 

in= WBJ 
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(transistors Trl and Tr2) which feeds a lamp 
driving transistor Tr3 via the 4.7kft resistor. 

The multivibrator, when it is running, will pro- 
vide a series of pulses at Tr2 collector. However, 
notice the dotted lines marked "probe" which plug 
into S -DeC holes 14 and 19. 

The probe consists of two conductors separated 
by a small gap. Two bare wires about half an inch 
long and 14in. apart will work for a prototype, or 
perhaps two adjacent tracks on a printed circuit 
board. 

Driving pulses 
If one ignores the potentiometer for a moment, a 

break in the base circuit of Tr2 caused by the probe 
will allow the multivibrator circuit to function and 
produce the driving pulses at Tr2 collector. These 
in turn will pulse Tr3 on and off which in its turn 
causes the lamp to pulsate. 

If we now dip the ends of our probe into a fluid 
such as water, then the base of Tr2 will be grounded 
by the resistance of the water. Because the resistance 
is low, it will stop the Trl /Tr2 multivibrator from 
pulsing and thus the lamp will stay out. 

The Christmas Pudding saver can now be appre- 

DAVID GIBSON 

THIS MONTH i 
`Christmas Pudding Saver' 

IT is rumoured that many a Christmas pudding 
suffered an undignified fate in certain unspeci- 
fied workhouses -but at least they were cooked. 

This Christmas, as those in the past, will find 
many a pudding ruined and there is a common 
cause. A saucepan is usually half -filled with water. 
The pudding, in its basin, is then put into the water 
and the pan is heated until the water boils. The 
water is then left to simmer i.e. just boiling, for a 
period of hours depending upon the size of the 
Christmas pudding undergoing the cooking. 

The `common cause' referred to earlier is that of 
inadvertently letting the pan boil dry with a result- 
ing burnt and ruined pudding -and possibly a 
saucepan also. 

This months S -DeC project is a little more com- 
plex than the Guardian Angel shown in the last 
issue, but only by virtue of using a few more com- 
ponents. Exactly the same principles apply -simply 
plug the components into the S -DeC holes shown on 
the circuit diagram (duplicated on the layout dia- 
gram), and you should have no problems. 

Too little water 
The circuit basically senses when there is too little 

water in the saucepan. If this happens, an alarm is 
triggered. In this circuit, in the interests of simpli- 
city, a lamp flashes repeatedly. A further reason for 
using a lamp is that the lamp bulb used for the last 
project may also be used for this one -as can all 
three transistors. The only additional components 
are two 10µF. capacitors, 5 resistors and a poten- 
tiometer. 

Although the application suggested here is topic- 
ally seasonal, other applications are suggested later 
on. 

The circuit comprises a free running multivibrator 

778 

you will need 

RI 1.8k0 C2 10¡cE 12V 
R2 56k12 Tri BC109 
R3 ' 56k0 Tr2 BC109' 
R4 1-8k0 Tr3 AC126 
R5 4.7k.tì 
VR1 10k0 L1 6V 60--100rnA cycle bulb 

lin, pot. 
Cl 10uF 12V 81 6V or 9V battery 
One S-DeC: materials for probe, and wire for links. 
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Link Link 

Circuit diagram of the Christ - 
mea Pudding Saver, the,secand 
project in the S -DeC series. 
Components used last month 
can be used again in addition 

to a few extra ones, 

ciated. The probe is simply lowered into the sauce- 
pan until the probe ends are about half an inch 
from the bottom of the pan. The probe could be 
clipped onto the side of the saucepan- perhaps 
using a ballpoint pen clip arrangement. When there 
is water in the saucepan, the alarm lamp will stay 
extinguished. Immediately the water boils down to 
less than half an inch the multivibrator will start to 
function and its pulses will flash the alarm lamp. 

Correct polarity 
Note that Trl and Tr2 are both silicon transistors 

of the n-p -n type. But Tr3 is a p -n -p transistor and 
hence it is wired up with its emitter going to the 
positive rail and not the negative rail like Trl /Tr2. 

Another important point,is the polarity of the two 
capacitors. They must be connected the right way 
round i.e. the positive leads being plugged into S -DeC 
holes 26 and 9 respectively. 

Referring to the circuit diagram, there are three 
link wires shown, These are simply pieces of wire 
which connect one S -DeC hole to another. The three 

links are shown in thick lines and connect hole 33 to 
2, 5 to hole 36, and hole 20 to hole 51 respectively. 
The best wire to use for the S -Dec is solid -cored 
wire which can be inserted and withdrawn many 
times. The manufacturers do market a little packet 
of links which comprise a connecting wire with a 
tiny plug at each end. 

The potentiometer has three connections but only 
two are used; the centre tag and the left hand one 
viewed from the rear of the component. This 
variable resistor was included because it allows 
adjustment of threshold sensitivity at which the 
multivibrator will function. This is useful since dif- 
ferent fluids will have different resistances (no- 
you can't use it as a wetness measuring device!). 

Setting up 
In setting up the Christmas Pudding Saver, simply 

plug in the battery to holes 40 (positive) and 55 
(negative). The lamp should immediately start 
flashing. If it doesn't, adjust the potentiometer until 
it does. Then dip the probe into a glass of water. If 

B1 +ve 

B1 -ve 

VR1 

Probe 

IAM0577f 

Full size drawing of the S -DeC giving the exact location of the components with respect to the numbered holes. As can be seen, three link wires 
are required, to enable the circuit to function. 
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the lamp does not go out, carefully adjust the 
potentiometer until it does. Now withdraw the probe 
and check that the lamp immediately commences 
flashing. If not, readjust the variable resistor slightly 
and the safety of your Christmas Pudding is assured! 

A last point about the circuit. Do not use a bat - 
tery voltage greater than 9V and don't use a bulb 
which has a current rating greater than 100mA. 

Alternative uses 
Now that the basic circuit has been explained, 

many readers will think of other applications. 
Basically, the circuit will sense when water drops 
below a certain preset level. Thus enthusiastic 
gardeners might use it to monitor the level in the 

Rear view photograph of the completed Christmas Pudding Saver. 
The front panel is optional and provides a useful method of mounting 

the potentiometer, 

water butt. Again, and in more festive spirit, it would 
make an excellent Pubometer. The probe could be 
housed in a ballpoint pen (suitably converted) 
which could clip onto the side of one beer glass at 
the local -clip it next to your thumb on the left of 
the handle. When your beer is getting low and you 
put your glass down, the lamp will start to flash 
showing that you're ready to be bought another 
drink! 

Lastly, since the probe is essentially a kind of 
wet /damp sensor, it might be possible to bury the 
probe in a plant pot. When water is needed the lamp 
will flash. 

Future projects 
Having built the first two projects in this series 

you will appreciate just how easy it is to plug in 
components and get a circuit working. The same 
components will crop up again in other circuits in 
the series so all the projects are economical to build. 

Next months circuit is truly an international/ 
multi -functional project. It can be used as a police 
car wailer, a wind speed indicator, and 
well, buy Practical Wireless next month and find out! 
780 
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SERVICING FEATURES 
The Decca Gypsy monochrome portable was first 
introduced in 1971. Complete circuit plus fault 
experiences from Barry F. Pamplin. On the colour 
side E. Trundle describes common faults on the 
ITT CVC1 and CVC2 hand -wired chassis. Plus 
more from Les Lawry -Johns on the Philips 320 
chassis. 

s VIDEO BLACK /WHITE SLICER 
A simple video effect unit devised by A. Parr. 
This produces dramatic pictures which look like 
pen and ink drawings. The "effect is achieved by 
slicing the video input signal so that the video 
output signal provided is at of two levels only, 
corresponding to black and white. Can be used 
with the Effects Generator unit published in the 
April (May issues to give a form of keying. 

TO 

PLUS ALL THE REGULAR FEATURES 

_ _ r______ 
(Name of Newsagent) 

Please reserveldeliver the JANUARY issue of 
TELEVISION (45p), on sale December 20th, and con- 
tinue every month until further notice. 

NAME 

ADDRESS 
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Wa!'$$yof V II 
EGontd.) 

Ron HAM F. R.A.S.* 

OCTOBER 
L,THOUGH the, author checks a number of 

specific radio frequencies at regular intervals 
each day, there are events which pass by un- 

recorded. Your reports are vital so that between us 
we can compile an account of unusual propagation 
which will be useful to the scientists of the future. 
It is always good to receive readers reports, even 
more so when no major disturbance has occurred 
during the period under review. 

SOLAR ACTIVITY 
Commander Henry Hatfield, (Sevenoaks, Kent. 

Gen. Sec. Brit. Astro. Assoc.) recorded several 
bursts of radio noise from the sun during the early 
morning of October 2nd before the author's radio 

telescopes began their routine observation. The solar 
activity on October 3rd was confined to a single 
burst at 136MHz, while on days 11, 12 and 13 several 
bursts of noise were recorded, by the author, at 
both 95 and 136MHz. 

Ionospheric disturbances were reported by the 
BBC World Service in the early hours of both the 
7th and 8th and during the afternoon of the 10th. 
Robin Bellerby G3ZYE (Linfield Sx) noted the short 
skip "opening" on 10m which appeared to have an 
umbrella effect, because when Constance Hall 
G8LY changed the direction of her beam aerial it 
made little difference to the strength of incoming 
signals 10m was open again toward Europe and 
the Middle East during the late morning of the 17th 
and at 1215GMT a strong signal was pounding into 

©©©aaU©DEV O®®M®m®Um 20 ®®®OMOmMO 30 ® 
MMINIMEIMMEMMINIMMOMMEMOMMEMMEMINIM 

Solar. .. 111111111 1 11 
MEMMI1111111111111111111 11111M11 

111ï iiii 1i1ii111iiiäi1 
70m beacons 11N 111 1 111 

.... ...J.....M.J........... 111111111 111111 1111111111111 ..................... 111111 011111111111111111111 EMMEMMEMEMEMMMEMEMMUIRU1E 

poradìc-E 

Troll 

Fig.1 r The black squares indicate days of activity affecting transmissions on the 10m and VHF bands. 

Monday4 , Tuesday5 , Wednesday6 ,_ Thursday7 
XII Mt XII Mt XII Mt. XII 

Friday8 , Saturday9 , Sunday 10 
Mt. XII Mt. XII Mt. XII M 

3 

29" 

5 

--28' 

Fig.2: Barograph chart covering the period 4 to 10th October. On the 8th and 9th VHF signals were received from the Continent. 
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PRODU¡ 

MS 

r 
SPECIAL r 171 C 

30 +30W 

AMPLIFIER 
Having had one of the original ready -built Viscount 

amplifiers (14 +14W) for a number of years and not 
having experienced any problems with it I was delight- 

ed to have the chance to assemble the kit for the latest in 
the line. This model is rated at 30 +30W RMS output and is 
the only one of the range to have been made available as a 

kit. The facilities are the same as the Viscount IV. The 
purpose of this review is to assess the suitability of the kit 
for the constructor rather than to check out all the electrical 
specifications. 

RT -VC consider that the constructor needs to be ex- 
perienced to complete this kit successfully and I agree with 
them. A wrong connection could prove very expensive! 
Naturally RT -VC's caution is aimed at reducing the very 
high cost of after -sales servicing. Considering the excellent 
constructional and data sheet supplied with the kit the 
average constructor should have no difficulty in completing 
the amplifier satisfactorily. !f, on receiving the kit, you feel 
that you are not up to building it then RT -VC will refund the 
full purchase money if the kit is returned untouched. 

GETTING DOWN TO IT 
There are only around twenty parts to check on opening 

the kit plus the usual nuts, bolts, etc. The most important 
item is the fully assembled and tested control unit which 
is really the whole amplifier except for the power supply, 
DIN sockets and cabinet! There are four pre -set pots on the 
unit which must not be touched. Incidentally, there are two 
speaker leads and an input lead supplied with the kit which is 
very thoughtful indeed. The 'experienced' constructor can be 
assumed to have the necessary few tools already plus a 
soldering iron. 

The assembly instructions are very detailed indeed 
especially when one considers the line drawings and photo- 
graphs supplied. I reckon that RT -VC's 'experienced' 
constructor ought to be able to do the job from these alone! 
After following the 36 steps outlined you will be ready to take 
in the copious notes on the testing, checking and installation 
of the amplifier. 

CONSTRUCTIONAL NOTES 
Construction took about four hours and no particular 

difficulties were encountered. The drawing of the paxolin 
panel for the power rectifiers can't make up its mind as to the 
hole sizes required but the answer is obvious on looking at 
the rectifiers. The mains transformer is supplied bolted to 
the chassis but ensure that the fixing bolts are really tight. 
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TECHNICAL SPECIFICATION 

All silicon transistor stereo amplifiers using 20 tran- 
sistors and 4 diodes. 
Controls:- Pushbuttons for On Off, Stereo- Mono, 
Scratch Filter, and RIAA -Flat Equalisation. Rotary 
selector for input facilities Magnetic or Crystal cart- 
ridge, Tape, Tuner, Microphone and Auxiliary. Indi- 
vidual controls for Treble, Bass, Balance and Volume. 
Neon power -on indicator. Tape Recorder Output 
provided. 
Frequency Response: -26Hz to 25kHz plus -minus 
lid B. 
Distortion :-Less than 0.2%, at 10W each channel 
operating in turn at 1kHz. 
Power Output: -30W RMS per channel Into 8û 
speakers or 20W RMS into 15S2 speakers. 
Two auxiliary switched mains sockets (2 -pin). 

381rnm long x 250mm deep x 75mm high. 
(15+ X 10 x 3in.). 

Brief specification of the 30 +30W stereo amplifier which can be 
assembled from the kit. The facilities are the same as on the Viscount 
IV amplifier, 30W speakers in chassis form are available from RTVC 
at £20 + £2.50 pip each, 

On removing the control unit from the chassis before 
beginning work note how it is fitted. It will go back the same 
way. A piece of cardboard is called for under the control 
unit but do not be tempted to make it bigger than the size 
given or it will obstruct the ventilation lourves in the bottom 
of the chassis. The input and speaker sockets are'retained 
with washers (having internal teeth) and these are best 
fitted by going round and round the circle of teeth with the 
edge of the blade of a large screwdriver, pressing down until 
the socket is secured. Ensure each socket is orientated 
correctly. 

Perhaps I was unlucky with my kit but the two spacers for 
the front panel were of different lengths so one had to be 
filed down until they were the same. The hole in the panel 
for the neon lamp was enlarged to take the lamp since it was 
found impossible to push the lamp back, as suggested by 
the instructions. Work from the back of the panel to avoid 
scratching the front. 

The instructions call for the cutting away of a small area of 
the inside top of the cabinet to clear the mains transformer. 
This was an annoying task, having completed the amplifier 
and being impatient to try it out! A wax candle was rubbed 
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VAGARIES OF VHF -continued from page 781 

southern England from the beacon station in 
Cyprus, 5B4CY on 28.180MHz. This beacon was 
heard again at 0930 on the 21st, early on the 25th 
and at lunchtime when there was deep fading. 

Reference to Fig. 1 will show that the Cyprus 
beacon was heard for seven days between 21 and 
31st. On each day at 0915 a signal varying between 
S2 and S9 was heard and on the 26th it was again 
audible at midday and during the afternoon. On the 
31st this beacon was heard at 0830 and by 0930 
many iSSB signals on 10m were copied including 
G, 4Z4, CT, I, Z!S2 and F. 

SPORADIC -E 
One cannot expect much disturbance to radio 

signals from sporadic -E during the autumn and 
winter months so it is worth making a special note 
that strong and frequent bursts of signal were re- 
ceived from the Rl television system (49.75MHz) 
during the early mornings on the 8 days indicated 
in Fig. 1. Periodically, strong bursts of signal were 
heard simultaneously from East European broadcast 
stations operating in the 4m band. 

View underneath the finished amplifier. The single PCB carries the 
two channels from pre- amplifiers to the power amplifier stages and is 
supplied in the kit ready wired and tested. Little remains but to connect 
the PCB lead -out wires to the DIN sockets and power supply mounted 
on the chassis. 

over the top of the transformer, the cabinet replaced and 
pressed down round the transformer which left a clear out- 
line on the inside of the cabinet. A slightly larger area was 
then cut away with a chisel to a depth of about kin. Having 
done all this it was suddenly realised that a couple of washers 
between the chassis and the cabinet at each fixing screw 
hole would have done the job just as well! The bottom edge 
of the panel projects down slightly but is still held in its slot 
in the cabinet. 

Back to the wiring and note that in Fig. 1 of the instructions 
the arrows pointing to the two pink wires are slightly dis- 
placed downwards. The wires go to the mains sockets as will 
be apparent when following the written instructions. 

CONCLUSIONS 
For a stereo amplifier providing 30 +30W output this kit is 

very cheap indeed and no -one who has ever handled a 
soldering iron need be afraid of tackling this project. The 
circuit diagram is excellent except that there are no values 
on it! It is a good exercise to put them on after the amplifier 
is completed, just for reference purposes. It was good to 
note that RF suppression components are fitted to the input 
transistors which should prevent the pick -up of signals from 
broadcast stations, taxi services and the like. 

On connecting the amplifier to the existing domestic 
radio equipment it worked satisfactorily on all functions but 
since the existing speakers are rated at only 20W the tempta- 
tion to 'turn up the wick' was firmly resisted! On the old 14 + 
14W amplifier that was a small amount of cross -over dis- 
tortion at low volume levels but this is noticeably absent 
in the new amplifier. 

The complete kit costs £29 inc. VAT plus £2.10 for post 
and packing. Mail Orders only to RTVC Ltd., 21c High Street, 
Acton, London W3 6NG. Personal shoppers to 323 Edgware 
Road, London W2 (Half day Thursdays). 
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TROPOSPHERIC 
There was little hope of VHF DX when large 

areas of low atmospheric pressure accompanied the 
badly needed rain which came between late 
September and the time of this report, Oct 22. 
However, there was a slight "lift" between midday 
on the 8th and midnight on the 10th which coin- 
cided with a rise, to above. 30.0ín and then a fall 
in pressure, Fig. 2. At midday on both the 8th and 
9th the author heard strong signals from Conti- 
nental broadcast stations between 95 and 100MHz, 
while Steve Whitt G8KDL (London) also keeping an 
eye on the barometer, noticed that when the 2m 
band opened up towards the Midlands and Wales 
on the 10th the "DX" signals were subject to fading 
and at times this was very rapid. 'Steve is keen 
on VHF propagation and is equipped to receive Band 
1 TV, Band 2 FM, 2m amateur signals and Band 3 
TV, a good way of checking for both sporadic -E and 
tropo disturbances because that lot covers from 40 
to 200MHz! 

Thanks also to Joosa Berden, G3RND for a copy 
of his barograph chart (same as Fig. 2) showing 
the sharp fall on the 10th and his report that con- 
ditions were good on both 2m and 70cm around 
0800 on that day. Joose, who has a good location on 
the Isle of Wight, has found that UHF is open 
longer and more often than 2m. His letter also 
contains details of his equipment and other observa- 
tions which we will use at a later date. 

*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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by Eric Dowdeswell G4AR 

MORE than one reader has asked for my 
views on repeaters in the amateur bands. 
Obviously there are those that like 'em and 

those that don't! I don't! and I never have done. 
I do not consider them to be amateur radio as I 
understand it and I am quite convinced that they 
have been foisted upon the amateur community by 
outside interests. The results can be seen in the 
avalanche of costly black boxes now available to 
the repeater enthusiasts. Many of these sets con- 
travene the terms of the amateur transmitting 
licence which requires that a station shall be able 
to receive as well as to transmit on a particular 
frequency. With a separation of 600kHz between 
transmit and receive frequencies needed for re- 
peater operation the manufacturers are not going 
to fit crystals to receive on every transmit frequency. 
So to hell with the regulations here! 

Incidentally, if a foreign amateur visits my shack 
he cannot operate my station without the prior per- 
mission of the Home Office, yet foreign amateur 
stations can and do access our unattended re- 
peaters! Doesn't make sense, does it? 

Steve Larkins of Wellingborough has modified 
his Pye superhet sufficiently to copy SSB and make 
some good catches on 20m. He and a number of 
others are studying for the RAE under G8LII so 
good luck to you all. John Higginbotham keeps the 
flag flying in Holyhead and although only 16 seems 
to have got himself a BRS number from the RSGB, 
or rather RS3.6901 to be exact. What's happened to 
the "British" part of British Receiving Station? Are 
we suddenly ashamed of the "British" part or is it 
too long for the RSGB's new data processor? John 
had a CR7OA but is now looking for something a 
bit more advanced. Apart from the fact that John 
is on a full time electronics course at Bangor Tech 
he is studying for his RAE and having a go at the 
code as well! If you don't manage to send in any 
logs OM, we'll understand! 

More on Geoff Watts, composer of DX News Sheet, 
mentioned all too briefly last month. He is in a bad 
way physically, attributable in some part to the 
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amount of work Geoff has put in on the News Sheet 
since 1962. He can still supply copies of his excellent 
prefix /country /zone list which is as up -to -date as 
any such list can be. It runs to 15 pages and is 
available from Geoff for 35p at 62 Belmore Road, 
Norwich NR7 OPU. The least we can do to help is 
to ensure that we each have a copy of this valuable 
listing. Overseas readers need to send $1 or five 
IRC's. 

Brian Le Lievre residing in Guernsey has a collec- 
tion of sets including an Eddystone 840C, Yaesu 
FR50, Mohican, SW7'17 and has now acquired an 
RG39 thought to be circa 1941 but I think it may 
be quite a bit earlier than this. Any info would be 
appreciated. The set has six bands covering 95kHz 
to 26MHz and seven valves. Paul Barker has moved 
into a new QTH but is still in Sunderland but 
already feels that it is a better site even before 
he gets his aerials up again. At present a short whip 
has to suffice but nevertheless he has copied SSTV 
from several countries including the US. 

Steve Cottis A8961 is back again bemoaning the 
fact that his local code class has collapsed due to 
lack of support. His hopes for a local RAE course 
have also gone the same way. Keep your pecker up 
OM and suggest you flog on by yourself until some- 
thing gets organised. Steve finds 80m beginning to 
open up for the winter season and mentions the 
improved conditions on 10m during the RSGB's 21/ 
2 &M.Hz contest. Was it really conditions, I wonder, 
or just the sudden extra activity! The latter, I sus- 
pect. 

From Dublin an interesting letter from Andrew 
Grendon who has got the amateur radio bug after 
reading this feature and wonders where to start. 
A good question! Well, there is nothing like the 
RSGB's Guide to Amateur Radio at £1.17 inc. from 
35 Doughty Street, London WC1N 2AE to get on 
with, coupled with a good second -hand communica- 
tions receiver to get the feel of the bands. I don't 
usually advise beginners to build their own SW sets 
until they have had some experience otherwise they 
finish up floundering around, unable to find the 
bands and condemning all and sundry connected 
with amateur radio! 

Having had many such letters in recent times, 
asking for information on amateur radio, I have 
now prepared a standard letter of reply, ready for 
the future. Typing out a lengthy and detailed 
answer each time gets a bit tiring. Such a letter, 
however, is very important indeed and may well 
determine whether the enquirer takes up amateur 
radio or not! 
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Loudspeaker 
leads 

SPEAKER LEADS 
MADE TO YOUR EXACT 

REQUIREMENTS AT EX- FACTORY PRICES. 

Fully moulded din plug. 
Any length cable from minimum 3 
metres (grey and black polarised stripe). 
100% British made. 
Price 19p per metre inc. VAT. 
Other moulded din, phono, plugs, sockets 
available - send S.A.E. for prices (give lead 
lengths required). 
Allow 7 days cheque clearance. 
Send cash /P.O. /cheque + 25p P & P to:- 

PLASTRONICS LTD. 
Victoria Works, Water Lane, 

Watford, Herts. 

THE 
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CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 
THE NEW, HIGHER RELIABILITY VERSION OF THE P.E. 
"SCORPIO MK IP' IS NOW AVAILABLE IN KIT FORMII 
Our thousands of satisfied customers say: - 
More miles per gallon (customers reports give 10 % -25% 

saving -letters available). 
An increase in overall performance -your 4 cylinder car feels 

like a 6 cylinder. 
No more cold morning splutters -saves you even more petrol 

through less use of choke. 
The price -a snip at only £1650, fully inclusive of all parts, 

instructions, postage /packing, and V.A.T. (ready built 
unit available -£1985 fully inclusive). 

All parts to high specification, first quality and brand new. 
Construct this invaluable accessory, following our easy step 
by step instructions (also available separately, price 30p post 
paid). Send for our free interesting six page brochure - 
"Electronic Ignition -How it Works" (S.A.E. please) to: 
ELECTRO SPARES, DEPT. P.W., 187A SHEFFIELD 
ROAD, CHESTERFIELD, DERBYSHIRE 541 7JQ- 
Phone Chesterfield (0246) 38638 
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The 
DECCA LONDON 
LOUDSPEAKER 
ENCLOSURE 
-Gets A Great Response. 

The Decca London loudspeaker 
enclosure represents an important 
advance in the field of sound 
reproduction. It incorporates the 
Decca London Ribbon high frequency 
speaker with its unique 'attack' and 
"transparency' of reproduction as well 
as a newly developed bàss unit giving 
a total frequency response of 
50- 25,000 Hz from an enclosure of only 
minimal size. Use of a cabinet 
manufacturing technique which gives 
increased rigiditity, has enabled the 
internal capacity tö undertake the 
essential task of recreating a bass end 
to match the superb high frequency 
response. For looks and performance, 
the Decca London Loudspeaker 
Enclosure deserves a hearing. It is 
available in walnut, rosewood or 
white finishes. 

DEC CIA 

5r sers 

For furth'erdetails write to ï 
- Decca Special Products 

Ingate Place 
Queenstown Road 
London SW83NT 
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ON THE 
' 

Steve Budd A8713 of Worthing also comments 
on the way that bands seem to improve when there 
is a contest on and mentions 10m in particular. As 
I have said before, if people would only send a CQ 
more often on seemingly dead bands, instead of 
waiting for someone else to take the initiative, a lot 
more activity would be generated. 

Further to my very terse reference last month to 
the death of HZ1AB I understand that it was the 
result of a helicopter crash in Saudi Arabia. When 
I used to be flying around from ST2 land he could 
often be heard on the aeronautical frequencies with 
his Convair aircraft that he flew around for the 
Aramco oil company. 

Log Extracts (All SSB) 
S. Budd : - 80m A9XBD IT9PUG LX1JAN 

WA6EGL/VQ9 (Chagos) VS6D0 6W8DY 9L1NP 
40m IT9FTT VK3HW ZB2CF 20m HM9A WA6EGL/ 
VQ9 15m AP2AL EA9FN KZ5RL VP2KAA VP2KF 
VP8HA WA6EGL/VQ9 (again!) VU2BX YN1RWG 
9J2WR 10m EL2T TU2FW ZE1BL 6W8FP 9G1LZ 

P. Barker:-20m SSTV EA2J0 17LKF K4ZRD 
OHSRM VO1BL W1BGW W1VRK WA2DWE 
W2HKW W4LZZ YU1NWJ YU2CB 9G1JX 20m 
EL2EK HZ1TA 0E5GML/YK UF6FC0 

S. Cottis:-80m EA6DA FP8DX EP2NC DU9FB 
SVOWZ (Rhodes) WB4ZKG/KC6 VS5MC 15m 
AP2SA VQ9HCS VU2LQA 9J2WR ZS1HS 10m 
9J2WR 

S. Larkins:-20m DU9FB 0Y8KH JW7FDI (Sval- 
bard) 0A2DX VK1AOP ZL3GG. 

SHORT WAVE BROADCASTS 
by Derek Bell 

THIS month's column has more of an overseas 
look than has been evident for some time. 
The first letter comes from a DXer who is in 

the happy position of not only listening to the DX 
but in going to the stations rather than having them 
come to him! He is D. Simpson who is chief cook on 
the tanker "British Pioneer" one of the BP fleet. 
D.S. has written while on a trip in the Malacca 
Straits, Sumatra area and posted the letter in Kure, 
Japan. Dare I say it, a veritable Cook's tour! (sorry). 

The set that our friend runs is a Vega Selena 
hung on the end of a long wire and he comments 
that the Philippines and Indonesia offer many 
stations that we in the UK can never hope to hear, 
and that it is nice to be able to hear Radio Australia 
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on the 19 and 25m bands all through the day. The 
full log is as follows:- 

Radio Kuwait on 9555 at 1730 
Radio Free Europe on 15145 at 1715 
Vatican Radio on 15165 at 1500 
Radio Belgrade on 15240 at 1530 

D.S. would also like to know how to enter the 
world of the licensed amateur and to this end I 
would suggest that the best thing to do would be 
to write to the Radio Society of Great Britain, 35 
Doughty St., London W1 and get the Guide to 
Amateur Radio for £1.17 which explains all. 

While still in the mysterious East let us turn to 
Robert Leo of Malacca, West Malaysia. It seems 
that even in this part of the world there are prob- 
lems caused by competing stations. Robert reports 
that Radio Veritas on 11725 is hampered by the 
Madagascar relay of the Radio Nederland broad- 
casts on 11740. If anyone pulls in the Radio Veritas 
overseas service, and I must admit it is not often 
reported, the address is Radio Veritas Overseas 
Service, PO Box 939, Manila, Philippines. 

This station is an evangelical service and I can 
find out nothing of the power of its transmitters 
only that they are listed as using 15345. However, 
to return to Robert's letter, he uses an Aiwa 7PR930 
set with internal aerial and logs the following:- 

Radio Nederland (Madagascar 
Relay) on 11740 at 1400 
Radio Australia on 9670 at 1200 
FEBA Seychelles on 15190 at 0700 
Radio Japan on 11875 at 1115 
Radio Kuwait on 15345 at 0530 
Radio Veritas on 11725 at 1400 

Bear in mind that Malaysia is Greenwich time 
plus seven hours and that for anyone here in the 
UK these are the times that apply since Robert has 
quoted in GMT. In fact Radio Australia would not 
be heard at 1200 here while for Robert it would be 
1900 Malaysian time. 

Station news this month is provided by Robin 
Bayley of Albrighton which brings us back to these 
wintery shores. Robin has recently constructed a 
short wave set from the pages of PW and it seems 
that hooked on to the end of the ever -popular long 
wire aerial it pulls some very interesting signals. 
Robin confirms our Malaysian friend's logging of 
Radio Veritas on 11725 and adds the following fre- 
quencies. 0100 to 0200 on 15280, 1400 to 1500 on 
9610 and 11725. Signals sucked in by the PW set 
include 

9570 Radio Australia at 0645 
9710 Radio Nederland, Bonaire at 0800 
9860 Radio Pekin at 1600 
9910 AIR Delhi at 2100 

It seems, according to Robin, that the Danish 
Short Wave Club PO Box 50 DK 2560 Alburstoland, 
Denmark has published its Tropical Bands Survey, 
for five IRCs. 

Ken Smith from Ross -on -Wye has been keeping a 
keen eye on the Voice of America Broadcasts and 
can give the available channels for any hour of the 
day and night. His picture postcards are a delight 
on these gloomy days! However, what has puzzled 

Practical Wireless, January 1977 

www.americanradiohistory.com

www.americanradiohistory.com


DRILL CONTROLLER 
Electronically changea 

speed from approxi- 
mately 10 revs to 

maximum. Full power at 
all speeds by finger -tip control. 

Kit includes all parts, case. 
everything and full instructions 

£ 3.45 including post & VAT. 
Made up model £1.00 extra. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., I2 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PPS. 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor 
condensers and instructions. Real snip at only 
£1.50 VAT & Postage 50p. 

RADIO STETHOSCOPE 
Easiest way to fault find, traces 
signal from aerial to speaker, when 
signal stops you've found the 
fault. Use it on Radio, TV 
amplifier, anything. Complete kit 
comprises two special transistors 

and all parts in- 
eluding probe tube 
and crystal ear- 
piece, £2.95, twin 
atetho -set instead of 
.apiece. £1.00 
AT and postage 

ovl. 

MICRO SWITCH BARGA 
Rated at I amps 250 volts. 
ideal to make a switch panel 
for a calculator and for dozens 
of other applications. 
Parcel of 10 for £1.00, VAT and 'sot I...i 

MOTORISED DISCO SWITCHES 
- With six 10 amp changeover switches. Multi 
adjustable switches are rated at 10 amp each 
so a total of 2000w's can be controlled and this 
would provide a magnificent display. For mains 
operating £4.25 post. & VAT Paid. Ditto 9 switch 
£4.98 Post & VAT Paid. DITTO BUT 12 SWITCH 
1575 POST & VAT PAID- 

INS 

AMMETERS 
Ideal for chargera etc. 2" sq. full 
vision 0.8 amp 95p. 14" roust 0.2 
amp 55p, 0.3 amp 65p. 0.4 amp 75p. 
l'est & VAT 25p each. 

MAINS OPERATED SOLENOIDS 
Model 772 -small but powerful 
lin. pull-approx. size 19 x II 
x 19th., £1.00 

Model 4001 / --gin- pull. Size 
"1x2 x14in. £1.50 
Model TT1 -1 }in. pull. Size 
.1x 2k x 2in. £2.50 
Prices include VAT & postac- 

SOUND TO LIGHT UNIT 
Add colour or white light to you: 
amplifier. Will operate 1, '2 or 
lamps (maximum 450W). Unit it 
box all ready to work. 1795 pin- 
95p VAT & Postage 

RELAY BARGAIN WIN 
Type 000 relay with twin 500 ohm coils which may 
be joined in series or parallel thus relay will 
operate off voltages between 5 and 30 volts DC. 
Price 44p each, 10 for £4 poet and VAT paid. 

BATTERY CONDITION TESTER 
Made by Mallory but 
suitable for all batteries 
made by Ever Ready and 
others, most of which are 
zinc carbon types but also 
mercury manganese -uio,d 
- -- silver oxide and alkaline 
batteries may be tested. 
The tester puts a dummy 
load on the battery and the 
meter scale indicates the 
condition depending upon 

" Inch se,lin the pointer rests. The section reads 
"replace" "weak" or "good ". The tester is 
complete In Its case, size 81" x 6}" x 2" with leads 
and prod. £4.50 post & VAT paid, 

BATTERY CHARGER 
Famous Atlas In metal cos 
with meter, output. lead 
terminated by crocodile clips. 
For 6 or 12V charging simply 
by changing plug ou troni 
panel. Ready built new and 
still £2.96 pine £1 Post & VAT 

HONEYWELL PUSH BUTTON 
PANEL MOUNTING MICRO 
SWITCH - 

1.2.8 Bank, each Bank cons 
siding of the changeover Inlets 
switch rated at 10 amps 250 
volts. Through panel fixing by 
2 lock nuts complete with black 
l" diameter knob. Prices:- - 
I bank 40,1-4 bank 55p- 

3 bank 70p. 
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MULLARD UNILEX 
A mains operated 4 + 4 stereo aysteul. Rated mo 
of the finest performers in the stereo field this 
would make a wonderful gift for almost any one 
in easy -to- assemble modular form and complete 
with a pair of Celestion speakers normally £0." 
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 £16.50 including VAT and postage. ., 

TANGENTIAL HEATER UNIT 
This heater unit is most efficient, and quiet 
running. Is as fitted in Hoover and blower heaters 
costing £15 and more- Comprises motor, impeller. 
2kW element and 1kW element allowing switching 
I, 2 and 3kW and with thermal safety cut -out. 
Can be fitted otter metal line case or cabinet - 
Only needs control switch, £5.83 plus VAT & 

post £1. 2kW Model as above except 2kW £4.25 
plus VAT & post 75p. Don't miss this. Control 
Switch 44g. P. & P. 40p. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep; Have radio playing and kettle 
boiling as you wake -switch ou lights to ward all 
intruders -have - a warns house to come home to. 
All these and many other things you can do if you 
invest in an electrical programmer. Clock by famous 
maker with 15 amp. on /off switch. Switch -on time 
can be set anywhere to stay on up to 6 hours. Inds 

t, memory jogger. A beautiful unit. Price £2.95, VAT & Postage 
50 extra. 

statism ill I, 

tlOp, or with glow front, chrome bezel. £1 

ROOM THERMOSTAT 
Famous Satchwell, elegant design, inter 
Will switch up to 20 amps at mains voltage 
Special snip this month 12-50, post and V 

SMITHS CENTRAL HEATING 
Price £7.50 including VAT and postage. 

RANDALL CENTRAL HEATI 
Price £8.50 including VAT and postage. 

dad for wall mortice 
covers the range 0.30 °t 

AT paid. 

CONTROLLER 

G CONTROLLER 

8 POWERFUL BATTERY MOTORS 
For models. Meccano's, drills, remote control 
models plane. lente, etc., etc. £2'00. 

ROTARY PUMP 
Self priming, portable fita drill r electric mot .r. 
pumps up to 200 gallons per hour depending upon 
revs. Virtually uncorrodable. use to suck water, oil, 
petrol. fertilizer, chemicals, anything liquid. Hose 
connectors each end. £2.00 Post Paid. 

MAINS RELAYS 
With triple 10 amp changeover contacts -- operating 
coil wound for 230 volts AC, °hassle mounting, one 
screw fixing, ex unused equipment 00p each. 10 for £5 
post and VAT paid. 

HORSTMANN 24 -HOUR TIME SWITCH 
With 6 position programmer. When fitted to hot watt r 

systems this could programme as follows: 
Programme Hot Water Central Heating 

0 Off Oft 
i Twice Daily Off 
2 All Day Ofr 
x Twice Daily Twice Dail} 

All Day 
Continuously 

ban central heating .mid hot wafter, for 
faire electric heating or heating and 
there is no limit to the versatility of 

this Programmer. Maine operated. Size 3in x Sin x lin deep. Price £5.50, SOp 

Post :tad VAT. as illustrated but less case 

5 Continuously 
Suitable, of course, to programme other t 
instance, programme upstairs and downs 
cooling or taped music and radio. In fact, 

SHORTWAVE CRYSTAL SET - 

Although this uses no battery It gives really anazius 
results. You will receive au amazing assortment of 
stations over the 19, 25, 31, 29 metre bands. Klt contains 
chassis front panel and all the parts £1.90 -- crystal ear- 
th- mc 55p totaling VAT and postage. 

PAPST MOTOR 
West Oerman make, their line motors are toted fur' Iheir 
performance and reliability. Special features are the rotating 
heavy outer which acts as a flywheel to eliminate wow and 
flutter and switehable reversing. 
We have four types in stock, all 1350 revs Including starting 
capacitor. 

I i lark fetal. So. KLZ 20.504, 230 volts 50áZ, price £5'50 
2) Reference No. KLZ 33,50.4, 230 volts 50HZ, price £6.50 
3) Reference same es above, 115 volts 5021Z, price £8.60 
4) Reference sume as above, 110 volts 6011z, price £ &50 

Post and VAT 80p each extra, 

PANEL METER SNIP 
Japan messie 2" x 15" full vision flush mounting, 1001.4A f.s.d. -scale 
engraved DB easily changeable as perspex cover simply clips on A real 
snip. £1.76 post and VAT paid, or 10 for 615 poet and VAT paid. 

TERMS: Where order is under 65 pinse odd 40p embargo to ofuet peeking 
expeune 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 103 TAMWORTH ROAD, 

CROYDON CR9 ISG. 

SWITCH TRIGGER MATS 
So thin is undetectable under 
carpet but will switch on 
with slightest pressure. For 
burglar alarms, shop doors. 
etc. 24ín x 18in £2.33. Post 
.1 VAT Op. 
13ín x 10in £1.85. Peat. & 

VAT 50p. 

MAINS TRANSFORMERS 
All standard 230-450 volt primaries 
2-4v .. .. 5 amp .. 
6-3s .. -. -. 2 amp .. 
6.3v .. .. .. 3 amp . . 

9v -. .. 1 amp .. -. 
0v .- .. -. 3.5 amp .- 
tes .. .. .. It amp .. 
121 -. .. .- lamp.. -- 
6.5v -06.51 .. .. 1 amp -. .. 
18v -. .. ,- 1 amp .. .. 
24v .. .. . - 2 amp .. - 

24v .. 3 anip -. 
12.0 -121 .. .. 50mA 
6.0 -6a .. .. .. 50mA .. 

8.0 -8v .. .- gunip . .. 

25v .. . 15 amps .. 
50a _ map & li3v 1 amp -. -. 
60e o amp 8.5v 1 amp .- 
27v .. . - .. 8 amp .. 

37 amp 
4 amp .. 
1.5 amps 
3 amps 

80v tapped 75v & 70y 
250v60mA & 6.3v 
275- 0 -275v at 901:A & 
6-4v 
li HT Transformer 5000v 

23mA .. 
Charger Transformers 
le and l'lv .. .. amps .. 
iv and 12v .. .. 3 amps .. 
6v and 12v 5 amps 
Add 30p per £1 to cover postage and VAT 

(Intermittent) 

MULTI SPEED MOTORS 
Six speeds are available 500, 850 
and 1,100 r.p.m. and 7,000, 9,000 
and 11,000 r.p.m. Shaft is I in. 
diameter and approximately 1 in 
long. 230/240v. Its speed may be 
further controlled with the use of 
our Thyristor controller. Very 
powerful and useful motor size 
approx, 2 in. din x 5 in. long. 
Price 02.00 including Post & VAT. 

SPIT MOTOR WITH CARTER 
GEAR BOX 
Probably one of the beat spit 
motors made. Originally in- 
tended to be used in very high 
priced cookers however this 
can be put to plenty of other 
uses, for instance your garden 
barbeque or to drive atumbler 
for stone polishing; in fact, tbvre are no ends to 
its uses. Normal mains operation. 03.25 including 
POST at VAT. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and ampliers. 
Adjustable output 6v -, 9v -, 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP4, PP6, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor 
condensers and instructions. Real snip at only 
£1.90 including post and VAT. 

MULLARD AUDIO AMPLIFIERS 
All in module form, each ready built complete 
with heat sinks :.n1 connection tags, data supplied 

Model 1153 500mW 
power output £1.50 in- 
cluding Post & VAT. 
Model 1172 1W, power 
output 81.85 including 
Post & VAT. - 

Model EP9000 4 watt 
power output £2.90 in- 
cluding Post & VAT. 
EP 9001 twin channel cr 

stereo in e-:o op. £2.90 including Post & VAT. 

28 RPM GEARED MAINS MOTOR 
This is a substantial motor (1" stack induction 
type) quite powerful definitely large enough to 
drive a retailing display or a tumbler for polishing 
stone etc. Approximate overall size 4" x 39" x 
2g" these are ex-unused equipment, carrying 
our normal exequlpment guarantees. PRICE 
69.95 POST and VAT PAID, 

TELESCOPIC AERIALS 
for portable ear radio or 

transmitter. Chrome plated - 
six sections, extending from 79 to 
471n. 50p + 15p. Post & VAT. 

KNUCKLED MODEL FOR F.M. 80g + 17p 
Poet and VAT. 

CENTRIFUGAL BLOWER 
Miniature mains driven 
blower centrifugal type 
blower unit by Woods. 
Powerful but specially built 
for quick running -driven 
by cushioned induction 
motor with Venially built 
low noise bearings. Overall 
size 4j" x 49" x 4 ", When 
mounted by flange, air is 

blown into the equipment but to suck It Out. 
mount from centre using clamp. Ideal for cooling 
electrical equipment or fitting luto a cooker hood, 
film drying cabinet or for removing flux melee 
when soldering, eta, etc. .4 rend bargain at £8.90. 
60F post & VAT. 

£p 
1-05 
1.57 
2-19 
1-19 
3-18 
1-85 
1-25 
1-85 
1-85 
2-82 
4-76 
1.56 
1.66 
1.86 
2-44 
5-83 
9-35 
513 

2750 
887 
2.19 
2.82 

6.87 

187 
2-82 
4.25 

/q_ 
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AMBIT international (dept 85) 
The Dynamic Twosome: Signalmaster /Audiomaster 
After long and thorough deliberation, we are proud to 
announce a new unit from Larsholt - the Audiomaster. 
As ever, the instrúctions are designed to lead the unwary- 
and the inexperienced- through point -to -point steps that 
culminate in a professionally styled and finished amplifier 
to complement the Signalmaster FM tuner. Price £79.00 

Power: 25 +25W RMS 
THD: Less than 0.3% 
Dynamic range: an 

°, exceptional 80dB 
w r (Signalmaster shown on top 

a y.r of the Audiomaster) 

The Signalmaster Mk.8 is equally simple to assemble, and 
results reflect the superb Scandinavian styling and careful 
electronic engineering. £85.00. 

International Mk.2: 
t3 + A choice of tuners 

fer for the more exper- 
inced constructors. 

A chassis, cabinet and front panel designed to be used with 
a variety of electronics inside. The standard set, with the 
Larsholt 7253 varicap FM tunerset, plus all necessary parts 
to complete costs £65.00. Alternative modules for the signal 
processing stages are available for the more advanced F.M. 
radio enthusiast /constructor. (EF5800/7030/91196) 

7030 
rlr 

ö »y tá 
ys`1: J. 

EF5800 91196 

From left to right, the EF5800 6 circuit varicap FM tunerhead. Two 
MOS RF stages, both with AGC control, and an ultra stable oscillator. 
Next the 7030 Linear Phase 10.7MHz IF. Distortion 0.08 %, muting, 
AGC, meter, auto stereo switch outputs. Finally the new 91196 mpx 
decoder and combined birdy filter. Mono THD 0.05 %, stereo sep. 
55dB at 1kHz, 42dB at 10kHz - the best decoder module yet. 
EFS800 £14.50 7030 £10.95 91196 £12.99 (Built). 
Overall performance of the three modules when correctly assembled: - 
30dB S/N at 0.85uV input. 60dB at 5uV. THD 0.09 %. AFC holds 
THD below 0.2% over 400kHz if required. AGC effective over a 
90dB range. Image rejection -90dB. Noise floor -73dB. 

Components: Coils, ICs. Filters, etc. 
Radio ICs: (and modules) Coils and filters: - CA3089E/HA1137W FM 1.94 AM IFTs TOKO 
CA3090AQ mpx 3.75 YRCS /YHCS types(lOmm)0.30 MC1310/KB4400 mpx 2.20 7MCS types (7mm) 0.30 HA1196 mpx 4.20 FM IFTS:- 
HA1197 AM radio 1.40 KACS /KALS types(lOmm)0.33 TBA120AS FM I F 1.00 94A types (10mm) 0.30 TBA651 AM radio 1.81 AM- filters:- 
uA720/CA3123E AM rad 1.40 CFT types ceramic (455) 0.55 LM380N 2W Audio 1.00 CFU type ceramic (470) 0.60 TBA810AS 7W Audio 1.09 SFD470 types (470) 0.75 TCA940 10W Audio 1.80 FM filters: - 
TDA2020 20W Audio 2.99 CFS /SFE ceramic (10.7) 0.50 LM381N stereo preamp 1.81 SFE6MA (TV sound) 0.80 LM3900 Quad amp 0.68 3132 linear phase 2.25 78M12 -20 -24 volt reg ea:1.20* MPX 19 &38kHz notch 
NE550A variable reg 0.80* BLR3107 (4k7 imp) 1.75 TAA550B varicap reg 32v0.50* BLR2007 (3k3 imp) 1.75 NE560/2B PLL IC ea:2.50 23 or 36mH chokes 0.33 NE5615 PLL IC 3.50 Tunerheads: (& tunersets) -NE565A/567V PLL - ea:2.50 EF5600 5 gang varicap 12.80 810k kit for TBA810 amp2.75 EC3302 3 gang varicap 5.50 2020k kit for 2020 amp 9.35 8319 (Larsholt) 12.00 92310 kit for mpx decoder5.35 7252 tunerset complete 26.00 7020 kit for 3089 FM IF 6.65 7253 stereo tunerset 26.00 971197 kit for varicap AM Standard transistors also kept in radio tuner 9.65 stock - see lists for further detail 7700 built TV sound tuner27.00 and price information. 

Terms: Vat extra, 12.5% unless marked *, which is 8 %, all 
complete tuners require £3.00 for packing and carriage. The 
standard P &P rate remains at 22p per order. Catalogue 40p. 
Phone (0277) 216029 (After 3pm please). SAE for free price lists. 

Write to: 37a High Street 
Brentwood, Essex : CM 14 4RH 

Announc 
KIT 

ment 
lectronic 

struction 

1976/77 

AF25 
AF 30 Pre -amplifier .. .. .. .. 
AF 300 3 Watt audio amplifier .. .. .. 
AF 3103 Power amplifier 
AF 340 40 watt AF power amplifier .. 
AF 380 2 Watt IC universal amplifier ,. 
AT 5 Automatic light control .. .. .. 
AT 30 Photo -cell amplifier . .. 
AT 50 Triac AC regulator up to 440W .. 
AT 56 Triac AC regulator up to 2200W 
AT 320 All -round AC /DC regulator .. .. 
AT 325 Interval and flasher unit .. .. .. 
AT 347 Electronic Roulette .. .. .. .. 
AT 365 Light show 
AT 405 Low -cost light /heat control .. .. 
AT 460 Monolito .. 
AT 465 Superlite .. .. 
AT 466. Strobolite .. 
AT 468 Quadrolite 
GP 304. Main circuit unit ,. 
GP 310 Hi -Fi pre -amplifier .. .. .. 
GP 340 Hl-Fi pre -amplifier .. .. .. ... 
GU 330 Guitar tremolo, .. .. .. 
HF 61 Diode medium wave reciever .. 
HF 65 FM transmitter /Signal Test Generator 
HF 305 Arñateur band 2 metre VHF 144 MHZ convert 

r 
HF 3252 FM tuner module .. 
HF 330 Stereo decoder .. .. 
HF 375 Mini FM receiver .. .. 
HF 385 VHF /UHF aerial amplifier .. 
HF 395 Aerial amplifier AM -FM .. .. 
LF 380 4d- stereo.. .. 
MI 310 Stereo VU module ,. 
MI 350 - S -meter module /amplifier 
MI 360 Multivlbrator /'signal generator . 

MI 390 Dial module (meter not included) 
MI 391. VU module (meter not included) 
MI 392 Balance module (meter not included) 
MI 393 Tuning module (meter not included) 
MI 402 Semi -conductor tester for diodes /tran 
NT 300 Power pack (transformer not included 
NT 305. Voltage converter .. .. 
NT 311 Voltage converter .. .. .. 
NT 315 Power pack .. .. 
NT 330 Power pack .. .. .. .. 

NT 410 Power suppl 
415 ower supply (transformer not included) 

s 
.. 2.50 

2.30 
.. 6.10 
.. 5-90 
.. 8-95 
.. 3 25 

, 3-10 
5-25 

.. 3-70 

.. 5.55 
10-75 

.. 7.20 
8.75 

.. 17 00 

.. 2 75 

.. 10-80 

.. 17-10 
.. 20.45 
.. 19 45 
.. 4-55 
.. 24.60 

29-10 
.. 5-65 

r .. 6-70 
.. 11-50 
., 19-B5 
.. 6-70 

. 2-95 
.. 5-80 

.. 8 45 

.. 4-30 
2-95 
1-40 

.. 2.55 
1-60 
2-10 

.: 2-60 

.. 4 50 

.. 10.15 
.. 4-40 
.. 2-B0 
.. 8-75 
.. 4-70 
,. 17.15 
.. 4-50 

8.45 

Please enclose 25p for p & p with order. 

Send for free Catalogue to: 
JOSTYKIT (UK) LTD., Mail Order Division 

P.O. Box 68, Middlesborough, 

Cleveland, TS1 5DO 

NAME 
ADDRESS 
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Ken is the fact that a new service has popped up on 
the VOA scene. This is not in the printed schedule 
and is on 18MHz and available occasionally as late 
as 2100. As I said before, gloomy days are with us 
and to this end Ken notes that the best frequency 
reception of the VOA breakfast show is 6MHz while 
the National Public Radio is best on 11MHz around 
2130. 

It's an ill wind -etc" they say, and for John 
Mcleod the strike by the school cleaners has meant 
that the hours wasted in school have been put to 
better use DXing, with the result that he can report 
the signals from the Kalamabad transmitters of 
Radio Teheran with 100 and 350kW on 15315 and 
9022 respectively. It might i « good thing however 
to use some of the time to listen to foreign language 
broadcasts in order to keep up with one's French 
or German! The last item this month is my very 
best wishes for Christmas and the New Year and 
may Santa :bring that expensive piece of equipment 
that you have long been hinting at. So I will wish 
73s to you and yours. 

MEDIUM WAVE DX 
by Charles Molloy 

ANEW transmitter of Radio Gambia, located at 
Bouto, is now on 648kHz with a power of 
20kW and is on the air during the evening 

until midnight. This is the unidentified station re- 
ported by F. A. Ainslie of Hartlepool who used a 
homebrew receiver and medium wave loop to pull in 
a programme in English and an African dialect with 
either Western or African style music. Local time 
was announced in GMT. Some difficulty with recep- 
tion was experienced owing to QRM from BBC Radio 
3 on 647kHz. According to the World Radio and TV 
Handbook 1976 Radio Gambia planned for a new 
medium wave station at Bouto to came into service 
during 1976 as a replacement for the short wave 
outlet an 4820kHz. 

When FM broadcasting was first introduced it 
was thought that broadcasting on the medium waves 
would decline. This has not happened. New stations 
are continually appearing, both in the third world 
where transistor portables find a ready market and 
in the Western world where the medium waves are 
more readily received on car radios than FM broad- 
casts. 

One recent addition to the band for the DXer 
to look for is Gafsa in Tunisia which is on 584kHz 
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with a power of 350kW and could easily be mistaken 
for the 1200kW Riyadh in Saudi Arabia which is on 
587kHz. Another newcomer is Bukavu in Zaire which 
is reported to be on 800kHz with high power with 
sign -off at 2100, 

Several readers have asked about the mechanics 
of MWDX. Propagation of radio waves in the 
medium and long wavebands during the hours of 
daylight is by means of the ground wave. Rays 
travelling upwards from the transmitter are absorbed 
by the D layer which is the lowest part of the iono- 
sphere, located some 80km above the earth's surface. 
The range of the ground wave is rather limited since 
the signal is attenuated by the earth's surface. At 
sunset the D layer disappears and rays travelling 
upwards can now reach higher into the ionosphere 
where they are refracted and returned to the earth, 
with little attenuation, at considerable distance from 
the transmitter. This is the mechanism that permits 
continental signals to appear on domestic radios 
after dark and long distance DX to be heard in the 
UK from North and South America, Africa and a 
large part of Asia. 

The medium wave DXer in the UK who wants 
to hear Canada or the United States will have to 
wait for some five to six hours after sunset until 
the path across the Atlantic is in darkness and sky - 
wave propagation becomes possible. In summer this 
will occur an hour before sunrise and in winter 
Canada will appear at 2200 and USA an hour later, 
when conditions are favourable. Newcomers to the 
band should be careful if they hear North American 
style programming earlier in the evening as it un- 
likely to be direct trans - Atlantic reception and may 
well come from one of the AFN outlets in West 
Germany. 

Robin Beyley reports again from Kingswood 
School near Wolverhampton. Using his Regentone 
DM2 he pulled -in Trans World Radio Bonaire on 
800kHz, CJON on 930, WINS 1010 and WBZ in 
Boston on 1030. Robin reports that the Voice of 
Cyprus is on 755kHz in English from 0330 to 0600. 
The Voice of Cyprus, according to Sweden Calling 
DXers, is located at Anamur in Turkey and broad- 
casts multilingual programmes to Cyprus. It is also 
on the air between 1400 and 1600 and part of this 
transmission might be audible in the UK in mid- 
winter. 

A good log of Latin American DX comes from 
Preston in Lancashire where Derek Taylor uses a 
Realistic DX160 receiver and a medium wave loop. 
Stations heard include Radio Aeropuerto in Mai - 
quetia, Venezuela, on 910kHz; Radio Eco in Cali, 
Colombia, on 940; Radio Jornal do Brasil in Rio de 
Janeiro also on 940; Radio Margarita in Las Asun- 
cion on 1020, Radio Litoral on 1130 and Radio Puerto 
Cabello on 1290. The last three are in Venezuela 
and all were heard between midnight and 0400 GMT. 
The long sea path between the UK and the Atlantic 
coast of South America favours propagation on the 
medium waves and Latin Americans are often promi- 
nent on nights when North American DX is poor. 
Channels normally occupied by high power stations 
in Canada and the USA can yield some surprising 
AX on these occasions. Portuguese is the language 
of Brazil and Spanish the language of Colombia, 
Venezuela, Uruguay` and Argentina. 

Derek mentions the night programme from Athens 
on 1385kHz which identifies with "Radiophonikos 
Stathmos Athenon." It is audible after midnight 
when Radio Centro Madrid and Bernburg, East 
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h of the month 
o Derek Bell, c/o Practical Wireless, Fleetway 

House, Farringdon Street, London; EC4A 4AD. 
Medium Wave 'Logs to Charles Molloy, 132 
Sugars 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. 

ON 

Germany have cleared the frequency. Athens does 
verify. Derek has logged the YENED (Greek Armed 
Forces) outlet in Athens on 593kHz and he asks if 
the 4kW YENED station at Pyrgos in the Western 
Peleponese is still on 1349kHz? Pyrgos is listed as 
having a night programme from 2300 to 0300 with 
announcements in English. Has anyone heard it 
recently? 

The mystery surrounding the Libyan broadcasts 
on 1570kHz now appears to be solved. The pro- 
gramme comes from the Deutsche Welle relay in 
Malta which is used by the Maltese Government 
after the DW transmissions finish at 2130. From 2130 
until 2245 there is the Voice of Malta in Arabic and 
from 2245 to 0030 the Arabic. Service from Radio 
Tripoli. Sharjah is on 1575 with 5kW from 0230 
until 2000 and it can be heard in the UK. 

BROADCAST BANDS 
Short Wave Reports by the 15 

Mail Order 
Protection Scheme 
The Publishers of F actical Witefess are memibers "'of th* 
Periodical Publishers Association which has given an under- 
taking to the Director General of Fair :Trading to refund 
monies sent by readers in response to mail order advertise- 
ments, placed by mail order traders, who fait to supply goods 
or refund manies owing to I quidation or bankruptcy. This 
arrangement does nos 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. 

PwIECHNICHOSS 

IUZZLE No.17 

E ® ©11©1111 
MEMO . ® ® 

NMI 
®11®111®1101 

®111111 _ II 
' 111 1111 

111111111111111 
111111111 . 

III 
20 ®M ®®11111 

®OM ® 
lo 

ACROSS 
3 What you hold against the bridge tester? (8) 
7 Essential part in retro leads? (4) 
8 Non -conductors on the defensive? (9) 

10 About a hooter with a hood? (4) 
12 Banish radio leaving the motorway? (4, 3) 
15 Chemical drier that's broadcast on a city? (3 -4) 
16 Ring five relay changes and sleep on! (7) 
17 Implement for cutting our a wavelength? (7) 
21 Ham said to get him on a hook -up? (4) 
22 Revolver that holds the record? (4 -5) 
24 Arc he volted round a shorted motor? (4) 
25 Interrupter of your old car radio? (8) 

DOWN 
1 Wire to get your teeth into -and part 

with this tool! (5, 3, 3,) 
2 Many stations to pick up on it? (4, 5) 
3 Five -line system for music? (4) 
4 L.P. I.O.U. from a broken French soldier (5) 
5 Take someone else's partner for a dance! (3, 2) 
6 The right pitch from the start (3) 
9 No -risk radio component with release mechanism 

(6, 5) 
11 Knaves who support damaged motors? (5) 
12 Chuck to operate the switch? (5) 
13 Dog with extremes of radio and receiver ter- 

minals! (5) 
14 Halt Gus on distortion attack? (9) 
18 He eats to the sound of jazz, girl! (5) 
19 Divided one component? (5) 
20 Correct arc for smooth music? (4) 
23 Smith's short way in the studio? (3) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 
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13p 200 6p 
13p 202 7p 
20p 0C35 - 80p 
35p 44 309 
34p 45 27p 
35p 
20p* 
189* 
160* 
159* 
35p 
15p* 
15p 
18p 
14p 
90p 

36p 
38p 
54p* 
58p* 
75p* 
80p 
22p 
20p* 
389 
219 
20p 
24p 
25p 
34p 
25p 
28p 
109* 
109* 
12* 
12p* 
15p* 
38p 
68p 5404 219 
68p 2N708 20p 
26p 1613 20p 
25p 1711 20p 
28p 2102 50p 
22p 2219 20p 
22p 2222 20p 
17p 2646 40p 
16p 29260 13p* 
18P 2926G 159* 
19P 3053 18p 
12p 3055 60p 
400 3643 179* 
189* 3646 13p* 

1796 19P I 

16P* 3702 it 
11 

190*I 37Ó4 139' 
3705 109* 

2N3707 129* 
3708 129* 
3709 10p* 
3710 119* 
3711 119 
3819E 259 
3820 45p* 
3823E 25p* 
4036 34p 

4058 139* 
4059 109* 
4061 12p" 
4124 209* 
4126 30p* 

5298 48p 
5457 30p* 
5458 309* 
5459 389* 

71 25p 
72 27p 
74 25p 
81 24p 
82 259 

ORP12 65p 
TIP29A 47p* 

30A 569* 
31A 57p 
32A 67p 
33A 94p 
34A1 -139 
41A 67p 
42A 800 

TIS43 35p 

ZTX109 14p* 
300 13p* 
301 139* 
202 18p* 
500 159* 
502 18p* 
504 25p* 
530 23p0 

1N914 5p 
IN4001 

4002 
4003 
4004 

4005 
4006 
4007 
4148 
5401 

5p 
6p 
7p 
Op 
9p 

10p 
lip 
5p 

15o 

HIGH SPEC components FAST! 
Agents for VERO - ANTEX - 

BIB MULTICORE SOLDER 
OPEN gam -5pm, 6 days -Phone orders 9am -4pm. 

.E. for stock list including pots, presets. I.C.'s 7400 & 

acitors, plugs, sockets, switches, cable, etc. 
it free envelope include 
PER EXPRESS phone s 
)p at keen prices 6 days 

S. 
cal 

SL 
Sh 

CAPA 
MFD/ 

1/25 
1/63 
1/75 

2-2/25 
2-2/63 
2'5/64 
4.7/16 
4'7/40 
4-7/63 
68/25 
6.8/40 

8/70 
10/16 
10/25 
10/35 
10/64 
20/70 
22/6V3 
22/16 
25/25 
33/50 
47/6V3 
47/10 
47/16 

CMOS 

ALL THIS AND MORE 
SEND FOR STOCK LIST 

ALL MAIL ORDERS ARE DISPATCHED THE DAY 
THEY ARE RECEIVED 

HANDY POCKET SIZE MULTIMETER FOR 
ELECTRONIC & GENERAL PURPOSE USE 
10000/V AC. DC RANGES. DCV 10V, 50V, 250V, 
1000V, ACV 10V, 50V, 250V, 1000V. 
DC, ma 1,100, Resistance 0- 150Kí £4.809* 

THATS RIGHT SIR, PHONE IN BY 4 pm 

G 
CUSTOM RS THAT OPEN ASERVICE CCOUNT. 

TRANSISTORS 
AC125 20p 

126 200 
127 20p 
128 20p 
151 35p 
153 35p 
176 20p 
187 20p 
188 20p 

AD149 68p 
161 42p 
162 42p 

MCH/PR 
i04p 

AF116 24p 
BD123 117 24p 

124 30p 124 
186 50p 131 

239 460 132 

AU113 1.50p* 132 

BAX12 10p 
13 7p 

BC707 11p 
107A 12p 
107B 13p 
108 10p 

CHAOS 6p 
BC108B 11p 

108C 12p 
109 110 
109B 12p 
109C 13p 
117 180* 
136 16p* 
142 24p 
143 24p 
147A 9p* 
147B 10p* 
148 9p* 
1488 10p* 
149 10p* 

149C 11p* 30 

153 180* 
84 154 18p* 
88 

157B 120* BFY50 
158A 12p* 51 
159A 120* 52 
172A 15p* BSX20 
173B 160* BY126 
177 17p 164 
1776 18p ME0401 
178B 18p 0402 

BC268B 
269 
287 
300 
301 
303 
327 
328 
338 
340 
461 
557 

BCY70 
71 
72 

140 
155 

BDY20 
BF115 

158 
166 
167 
173 
178 
179 
183 
184 
185 
194 
195 
196 
197 
199 
200 

BFW10 
11 

149B 11P BFX29 

4r /Oe 

50/10 
50/15 

100/18 
100/25 
100/35 
100/50 
150/35 
220/16 
220/25 

1828 10p" 
182L 11p* 0412 

183B 10p* 
0413 
0414 

ME0461 
0462 
0463 
0475 
0491 
0492 
0493 
4001 

183L 10p 
1846 12P 

BC184L 1190 
186 25p 
187 26p 
204A 16p* 
2048 16p* 
2098 13p* 
212A 13p* 4101 
212L 15p* MJE340 
2138 12P" MPF102 
214 15p* 0A5 
214L 17p* 10 
237A 16p* 47 
238A 15p* 81 
261A 16p 90 
262A 19p 91 
267A 14P 95 

CITORS ELEC. 
V 

5p° 220/63 250* 
5p* 250/12 1090 
5p* 250/50 18p* 

Sp* 470/6V3 top* 
5p0 470/10 129* PRESET 
4p* 470/16 159* MIN & SUB -MIN 
5p* 470/25 19p* 

100 n, 220íZ, 470 S2, 1K. 5p* 680/25 2590 
2K2, 4K7 10K, 20K, 5p* 1000/16 259 

5p* 1000150 400* 50K, 100K, 250K, 470K, 

qP+ 2200/25 609* 
1M, 2M2, 8p5 EACH 

+ 2500/15 45 

r roc your nfo r uwer. 
prvice -ask for details. 
per week. Late night -Fri. 7 -10pm. 

POTENTIOMETERS 
LIN /LOG 
5K, 10K, 25K, 50K 

100K, 250K, 500K. 1M, 
2M, 25p0 EACH 

8p+ 1500/25 

6p* 5000/12 459* 
6p* Poly. R /Load 
5p* 100VDC 
SP* valu es in Mfd 000 

001 - Sp* 
6P* -0022 5p* 
890 .0047 5p* 
5n* -0068 Sp* 
59* 01 5p* 
Sp* -015 Op* 
690 -022 60* POST & PACKING 259 PER ORDER. VAT PLEASE ADD TO TOTAL 
Sp' *12*% REST 8% 
Sp 
6p 
Op 
9p 

lip 
11p 
11p 
12p 

ANTEX SOLDERING IRONS 
15W MODEL C 
Spare Element 
Bits 2, 3, 4. 5, 6, 102, 103. 106 
15W MODEL CCN 
Element 
Bits 1100, 1101, 1102, 
1106 

CERAMICS 50V ST3 Stand 

2.2, 4.7, 6, 10, 22, 33, ' BREA 
39, 47, 100, 200, 470, T -DEC 

560, 1000, 1500, 220, VERO 
4700, 10000, 470009f 6p* 2.5" x 
EACH 3,75" 

3-209 
1.35p 

46p 
3-45p 
i.75p 

48p 
72p 

140p 

D- BOARDS. S -DEC 1.989 
3 -63p t< -DEC 'A 3 99 
01 Matrix 3'75" x5" 
1" 12p 25 ":' 5' 
3.75" 38p 4'7" 17.6" 
3.75" 46p 8.4" 1.5" 

510 
46p 

2.34p 
44p 

'033 6p0 
.047 6p* 
068 6p" 
.1 6p" 
-15 7p* 
22 Sp* 
33 1090 
47 1590 

TANTALUM BEAD 
.47 MFD 35V 
15 MFD 35V 

1 MFD 35V 
9 I 10 MFD 10V 

22 MFD 16' 
15p* 
15p0 
2190 
21p° 
190* 
30p* 
19p* 

+ 

1690 
10p* 
11p*i 
56p*, 

60p I 

37p 
9p 

150 
5p 
4p 
5p 

RESISTOR: 
-WATT E12 
1 ohm -10m o 

ZENERS (4i 
3V, 3V3, I 

9V1, 10V, 
30V. AlI at 1: 

LED Tit 209/ 
Red 
Orn 
Clips for aboi 
THY RISTO 

60V 1A 
800V 1A 
700V lA 
400V 4A 
500V 6+A 

1090 
10p* 
10p* 
10p* 
10p* 

6 11p* each 
'5%0 
hm 

10mw) BZX 83 
'V1, 5V6, 7V5, 
12V, 18V, 22V, 
>-p* each. 
0.125 0-2" 
200 20p 
20p 29p 

reip. 
RS 
20p 
60p TAG 1 600 
1-20 BT106 
58p C106D1 
1-25 BT109 

ORCHARD E 
FLINT HOUSE, 

LECTRONICS 
HIGH STREET 

WALLINGFORD, OXON 
0491 35529 

3 55p 4022 1.549 
4023 19p 
4024 75p 
4025 19p 
4026 1-96p 
4027 78p 
4028 131p 
4029 195p 
4030 610 
4040 121p 
4042 1-14p 
4043 1.44p 
4049 52p 
4050 54p 
4511 1.94p 
4518 1'87p 
4528 86p 
4901 37p 
4911 37p 

7400 150 7440 18p ÿ 
1 20p 1 85p 6 
2 18p 2 68P 74107 I 18p 3 1`009 74121 
4 23p 4 1.00p 74123 
5 23p 5 90p 74141 
6 400 6 100p 

01 
71 
9( 
31 

31 

41 

81 

7 40p 7 98p 
8 24p 8 98p 
9 23p 7450 18p 

7410 18p 3 18p 
1 24p 4 180 
2 25p 7460 18p 
3 38p 7470 32p 
4 72p 2 30p 
6 36p 3 30p 
7 36p 4 35p 

7420 1136) 5 49p 
1 26p 6 32p 
2 22p 7480 48p 
3 34p 3 1.00p 
5 34p 4 120p 
6 36p 5 1.300 
7 32p 6 43p 
8 30p 7 1.65p, 

7430 18p 9 3.300 
2 28p 7490(A) 55p 
3 33p 1 75p 
8 300 2 55p 

p 
p 
p 
p 
P 
p 
p 

74180 1'209 
C/MOS 
4000 19p 
4001 18p 
4002 19p 
4006 145p 
4007 190 
4008 7.49p 
4009 58p 
4010 580 
4011 19p 
4012 19p 
4013 45p 
4014 1.42p 
4015 116p 
4016 52p 
4017 112p 
4018 1.6+9 
4019 61p 
4020 1-63p 
4021 1.169 

LINEAR 
709 (TO 99) 

709 (8 PIN)5P 

741 (8 PIN) OP 

LM301 AN33p 
55p 

LM309K 
2.00p 

ELECTRONICS 
DIVISION OF 
THE ORCHARD 
GROUP OF 
COMPANIES 

WALLINGFORD, OXON 

LM380 1 .29p* 
LM381N 

200p 
LM3900N 690 
NE555 600 
N E566 1 90p 
NE567 2.700 
SN7600?N 

2 O0p" 
SN76013N0 

1.60p 
SN76013N 

1-75p 
SN76023N 

175p 
TAA550 60p 
TBA800 

135p 
TBA81oS 

1.49p° 
TBA820 

1.2Gp' 
ZN414 1.60p 
DIL Sockets 
8 pin 13p 
14 pin 15p 
16 pin 17p 

DIODES 
50V 3A 13p 

103V 3A 15p 
200V 2A 160 

11400V 3A 21p 

BRIDGES 
00V 1A 28p 

200V 1A 30p 
400V 1A 32p 

DISPLAYS 
DL704 95p 
DL707 75 %0 

BUILD 5 RADIO AND 
ELECTRONIC PROJECTS 

YES! 
L441' 51:I ONLY 

Inc. V.A.T. 
Educational Construction set! No 
experience needed. Parts including 
simple instructions for each design. 
Illustrated Step -by -step plans, all 

Transistors, loud speaker, personal 
phone, knobs, screws, etc., no soldering 

necessary (unless you wish). Send only £450 + 
85p p. & P. 

FIND BURIED TREASURE! 

TREASURE LOCATOR 
NOW IT'S HERE, after experimenting for four and a 

half months with a multitude of different circuits and 
carrying out actual field tests with prototypes. This 
metal locator detects and tracks down burled metal 
objects -it signals exact location with clear audible 
sound (no phones used) -uses any transistor radio 
which fits inside -no connections needed. CAN 
LOCATE GOLD, SILVER, LOST COINS, JEWEL- 
LERY, 

P 
KEYS, WR 
IECES, ETALLICEORE, NUGGETS, LETC, 

ETC: 
Will signal presence of certain objects buried way 
below ground! No knowledge of radio or electronics 
required, with the wonderfully clear, easy to follow, 
step -by -step, fully illustrated instructions. 

Uses PP3 battery. No soldering 
YES! necessary: Size of detector head 

ONLY 131" x 10" x 21 ". Great demand ex- 

pORDdRt 
this 

remarkably 
low price - 

Ail parts including detector head L4.95 case, nuts, screws, wire, srmple rn- 

Inc. V.A.T. structions, etc. etc. ONLY £495 + 
SSp. p. & P. (Sectional handle as 
illustrated £1.25 extra if required). 
Made up looks worth 515/520. 

SOUTHERN WAREHOUSES (DEPT: PWl49 ¡CAM) 
43 Blatchington Road, Hove, Sussex 
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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 +) 

15Ox80x5Omm 77p (1-9) 74p (10 +) 
190x110x6Omm £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 

Red, 
Green 

coital 
AG 

AH 

,AA 

Amber, Clear, Opal 19p each 

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

Red, Amber, Clear, Opal 20p each 

On all orders quote reference PW /1 1/76 

Stop wasting time soldering 
The NEW MW BREADBOARD accepts 

Transistors, LED's, Diodes, Resistors, Capacitors 
and all DI L 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 colleta 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 

Common Anode - Left Decimal 

,Full specification displays also available 
Red, Green and Yellow 

£1.35 each inc. data 

0.3" - Red 

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 Electronic 
Vicarage Av., Cheadle Hulme, Cheshire SKB 6JP 

E YE CATCHING INSTRUMENT CASE 
lemovable Red, Orange or Grey covers 
Black chassis with support brackets 

Overall size 250x167x68mm 
Price £11.86 (includes VAT & P.P.) 

ECONOMY QUALITY LED's 
50 for only £5 

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

(211.1 tsm ÌáM 

i1 

f ñs CI 
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 

Rec 

OH LAM 'HOLDER 
For LES or Midget flange lamps 

13mm hole fixing, lamp not included 
, Blue, Green, Amber, Clear, Opal, Orange 
Price 25p each (See P.P. Note below) 

Quantity quotations on request. 

BASI ELECTRICITY(5vols) 
ELECTRONICS(6vos) 
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- 
perlence. 

The term 
will he of ex. 

ergtienal value In 
training mechanics and 

teehnielans In Eleetdeity, 
WHAT READERS SAY Itadlo and Eleetroniet. 

I didn't know this subject could be so easily 
presented. J. K., Earlsfreld 
Pleased to say how understandable your books 
are -I now have a sound knowledge of the 
subject. A. K., Hull 
Invaluable for my training as a Technician. 

W. J., Stockport 
They have an easy approach to learning that a 
mathematical idiot like myself can easily under- 
stand. K.L.Y., Ashton -u -Lyme 
Thank you for the excellent publication: the 
best in form and type I have ever come across. 

T.L.O., Shanklin 
I find the Basic Manuals the best in their class 
and a real help in my work in phototype elec- 
tronics. C.L.P., Cardiff 

792 

GUARANTEE 

Should you be, in 
any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

--- _--........ -..... -- 
To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 

BROMLEY, KENT. BR2 7H'P 
Please find enclosed P.O. /Cheque value £ 

BASIC ELECTRICITY 5 parts £8.00 
BASIC ELECTRONICS 6 parts £9.50 
BASICTELEVISION 3 parts £5.00 

Tick Set(s) required. Prices include Postage 
'YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded in full. 

NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 

------------------- - ---1J 
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RETURN OF POST 

R.C.S. 100 watt MIXER /AMPLIFIER 

ALL VALVE CHASSIS 
BAKER MA 

Your inputs. Four way mixing, master volume, treble and 
bus controls. Suits all speakers. This professional quality 
amplifier chassis is suitable for all groups, disco, P.A., where 
high quality power is required. 5 speaker outputs. A/C mains 
operated. Slave output. Produced by demand for a quality 
valve amplifier. Send for details 
- nttahle carevfns cabinet £14. Price f85 cart. £2'50 

ANOTHER R.C.S. BARGAIN ! 
ELAC 9 -F Sin. HI -FI SPEAKER TYPE S9RM 

This Lamons soit now available, 10 watts, 8 ohm. 

Price L325 Post 4012 

IOin round E4.95. 

HI-FI 
ELAC 
SPEAKER 

Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50- 10,000 cps. Bass resonance 
55 cps. 8 ohm impedance. 
10 watts. 
Poat40p f345 

TEAK VENEER HI -FI SPEAKER CABINETS 

MODEL "A ". 20 x 13 x 12in. 
For 12 in. dia. or f 1 3.50 Post 
loin. speaker. 950 
Tilnstrated 
MODEL "B ". 
For 13 x 8in. or f7, 50 Post 
8 in. speaker 75p 

R.C.S. ROSEWOOD 
SPEAKERS 
Sise 125in. x 95tH. x Olio. 
Response 50 to 14,000 cps 
8 watts ems 3 or 8 or 16 ohms. 

L12 pair 74't 

LOUDSPEAKER CABINET 
WADDING 181x. wide, 20p ft. 

GOODMANS CONE TWEETER 
Situdiem. 18.000 C.P.S. ES WATTS 
8 In 

8 tl f 3.25 
Inch woofer 15 watts £875. 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlights and sound 

becta to recordings. Will mi 
Microphone, records, tape and 
tuner with separate controls into 
single output. 9 volt L520 battery operated. 
STEREO VERSION OF ABOVE £6 85. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor 13 95 
Push -Pull Ready built with volume, treble and 
bass cootrole. 18 volt battery operated. Mains Supply 2295. 

THE "INSTANT" BULK TAPE 
wn sawn a. TtVa IN fE.MA tlNF.TTAF.R 

suitable for cassettes, and all sine of 
tape reels. A.C. main, 200/240V. 
Leaflet S.A.E. £4.25 g 
WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying epplicatiohs in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
sise 102 x 85 x Ain. Operating voltage 200/250V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing sate Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Must be clamped between two sheets of metal or asbestos, 
etc., to make efficient clothes dryers, towel rails -ideal for 
airing cupboards. Ideal for anti -front device for the garage 
-preventing frozen radiators or acting as oil Pomp heater. 
Use in greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses, incubators, etc., etc. Can 
be used in series for lower beat. Or in parallel for higher 
heat applications. 

ONLY 4Op EACH (FOUR FOR El SO) 

ALL POST PAID - Discounts for quantity. 

Please eta 

MAIL -ORDER SERVICE 

JOR 12 "110.35 BAKER DISCO SPEAKERS 
Post 6Op 

30- 14400 c /s, 
cone, woofer and 
together with 
ceramic magne 
having a flue 
14.000 gauss and 
of 145,000 Mar 
resonance 40 c 
watts. NOTE: 
15 ohms must be 

ISM double 
tweeter cone 
a BAKER 
t assembly 

density of 
l a total flux 
wells. Bass 
/s rated 25 
3 or 8 or 
stated. 

Module kit, 30- 17,000 c/s 
with tweeter, crossover, baffle 
and instructions. £13 

e 3 or 8 or 15 ohms. Post 50p 

BAKER SPE 
"BIG SOUN 
Robustly constructed to a 
long periods of electro 
As used by leading groups 
Useful response 30 -13 
Bass resonance 55 cps. 

GROUP "25" 
12in 30 watt 
3, 8 or 15 ohms. 

AKERS 
D" 
land up to 
etc power. 

,000 cps. 

P:on11P se2Srr 
12in 40 watt 
3. 8 or 15 ohms. 

£8.95 
Post 50p 

£10.50 
Post 50p 

GROUP "50/12" £ 1 4.50 
12ín 60 watt professional 
model. 8 ohms or 15 ohms. Poet 80p 
With aluminium presence dome. 

GROUP "50/15" I 
15in 75 watt 

E L 7 
®.50 

8 or 15 ohms. 
poet 905 

BAKER 150 WATT 
QUALIT° 
TRANSISTOR 
MIXER /AMPLIFIER 
Professional amplifier oing advanced circuit design. Ideal 
for disco, groups, P.A. or musical instruments. 4 inputs 
4 way mixing. Master treble, bass and volume controls. 3 

speaker output sockets to suit various combinations of 
speakers. 4 to 16 ohm. Slave output. A/C mains. Guaranteed. 
Details S.A.E. - 

Latest 50 watt Model 149 o ea". ß190 

100 WATT DISCO AMPLIFIER CHASSIS 
MADE BY JENNINGS MUSICAL INSTRUMENTS íS2 4 speaker outputs, vol., treble, bass controls 
CAN BE 'USED AS 100WATT SLAVE Carr. 111 

B.S.R. SINGLE PLAYER DECK 
3 speed. Plays all sine recorde. Stereo Cartridge. L15.50 Cueing. Ideal Disco Deck Post 75p 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 
sise 185in x 18än x 011a. Weight 
231b. This cabinet features a wide 
mesh Silver Grill covering e separate 
compartment for mounting Tweeters 
or Mid -Range Horn. The fully sealed 1.111111111111. 
bau compartment is cut out for 
Min. Woofer £5 95. Rosewood Version £6115. Carr. £1 80 
Baffie could be cut for larger speaker. 

HIGH QUALITY- BRITISH MADE 

2 x 
for Disco 
Black fin 

2" CABINETS 
or PA all fitted with carrying handles and cercars.. 
eh. Other cabinets in stack. SAE Far leaflet 

50 

WATT 
R.M.S. 

f43 
Cart. 93 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 000 to 1,000 watts each. 
As featured in Practical Wireless. Price L12 50 Cabinet extra 93. 

8 inch PHILIPS LOUDSPEAKER 
4 ohm. 4 watt. ceramic magnet £145 
General purpose replacement unit. 

MAINS TRANSFORMERS 5%, 
8 VOLT t AMP. £1.00 3 AMP. ß1.4O 

12 VOLT 300 MA. £1.00 750 MA. ß1.3O 
30 VOLT SAMP. AND 34 VOLT 2AMP C.T. 53.45 

20 VOLT t AMP. al -75 1 AMP. 22.00 3 AMP. 51.20 
20-0-20 VOLT LAMP. £2 30 VOLT It AMP. £1.75 

40 VOLT 2 AMP. £2.95. 0- 20 -40 -60 VOLT 1 AMP. £3.50 

E.M.1. TAPE MOTOR 
4 pole, 240 v. Size 35 x 21ío. 
1200 rpm. Spindle -sin. dia- 
meter. 75v version £1. 

E.M.I. GRAM MOTOR 
NOV a.c. 2,400 rpm 
2 -pole. Sise 21 x 25íu. 
Collaro gram motor 120v. 76P. 

LI .85 
Post 45p 

fí25 
Post 35p 

70 
WATT 
R.M.S. 

f46 
Carr. £3 

loo 
WATT 
R.M.S. 

L59 
Carr. £4 

1x15 " -±x12" 100 WATT CABINET 
Size 36" x 24" x 15" í6S00. Car 
Ideal for Disco, Ogran or PA work, 
High quality. Full range 

"SUPERB HI -FI" 
I2in 25 watts 

A high quality loudspeaker, 
Re remarkable low cone 
resonance ensures clear 
reproduction of the deepest 
bass. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in full 
range reproduction with 
remarkable efficiency in the 
upper register. 
Bass Resonance 25cps 
FlurDeneity 16,500 gauss 
Useful response 20- 17,000cps 
S or 15 ohms models. 

£16.30 80p 

"AUDITORIUM' 
12in. 35 watts 
A toll range reproducer for 
high power, Electric Guitars. 
public address, multi- speaker 
systems, electric organs. 
ideal toe 111 -F1 and 
Discetheques. 
Bass Resonance SSegauss ps 
Flux Density 15,000 
Useful response 25.18,000cps 
8 or 15 ohms models. 

£15.50 80pí 

"AUDITORIUM" 
I5in. 45 watts 

A high wattage loudspeaker 
of exceptional quality with 
level response to above 
8.000 cps. Ideal for Public 
Address, Discotheques, Elec- 
tronic Instruments and the 
home 111-Fi. 
Bees Resonance 35cps 
Flux Density 15,000 gauss 
Useful response 20- 14,000cps 
8 or 15 ohms models. 

£ 19.50 
Loudap ker 

Post 
Sop 

abine Waddi 18in wide. 20p Per II 

Hi -Fi Eeelesure Manual containing 
.zroseover data and cubic tables, 600 

ans, ra 

RADIO COMPONENT SPECIALISTS Open - 4 Wed. 9 -I Sat. 9.5 (Closed foorlunch 53fIu 
ROAD, °Y0 

Minimum post 3Op. Components Lists lOp. Cash price includes VAT Access & Barclay carda welcome. Rail Sadhuret. Tel. 01464 1665 
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HI FI DISCOUNT CENTRES 

DISCOUNT 
SPEAKERS 

Imp8 or 1543 as app. 

ALL NEW 
UNITS 
Guarantees: 

TITAN 5 years 
FANE 2 yrs 

OTHERS I year 
ALL PRICES 

INC. VAT 
List Sonic 

Price 
£4.95 
£3.9S 
£5 95 
£6.95 
£395 
41.75 

5" FANE SOI Mid or 
Full range Sp. Price 

8 "x5" IOw Various makes Sp. Price 
8" A.F. Model 80 Sp. Price 
8" A.F. Model 83 Sp. Price 
FANE 8" 8087 Sp. Price 
FANE 8" 807TP Sp. Price 
8" WHARFEDALE LINTON 

KIT Sp. Price Pair £2395 
8" FANE MODE ONE KIT 119.75 
0" WHARFEDALE GLENDLEXP 

KIT Sp. Price Pair £5395 
0" ELAC Model IORM Sp. Price £3.85 
2" FANE 121 /ISLR 20w Sp. Price £7.95 
2" FANE 122/10 25w Sp. Price 1795 
2" POP 25T Sp. Price E9.95 
2 " TITAN 12/353Sw £15.80 £1050 
2" TITAN T12 /60A 60w £22.50 L12.50 
2" TITAN Tit /IODA I00w £36.00 42295 

CELESTION 012M Sp. Price £199 
12" CELESTION 0121-1 30w Sp. Price 11595 
12" CELESTION G12/50 50w Sp. Price £16.50 
G12 /SOTC Sp. Price £195 
12" GOODMANS 12 PD Sp. Price 11795 
12" GOODMANS 12 PG Sp. Price £1795 
12" FANE 'SPECIALIST' 

DISCO 80 £2595 í17-S0 
12" FANE 'SPECIALIST' 

GUITAR BOL £24.75 £16-SO 
12" FANE 'SPECIALIST' 

GUITAR SOB £24.95 £16.50 
12" FANE 'SPECIALIST' P.A.80 £24.75 £16.50 
12" FANE CRESCENDO I2A 157.35 £3795 
12" FANE CRESCENDO I2L £5995 139.95 
12" FANE CRESCENDO 

12 BASS -£56.70 £39.95 
15" TITAN TI5/60 60w £28 -00 LIS-95 
15" TITAN T15/70 70w £28-00 £195 
15" TITAN T15 /LOO IOOw £41 -00 £27.95 
15" FANE 'SPECIALIST' 

BASS 85 £37'75 LIE-95 
IS" GOODMANS 15P Sp. Price £22.50 
15" CELESTION GISC Sp. Price £2695 
15" FANE CRESCENDO 

I5 /100A £72.95 £4995 
15" FANE BASS CRESCENDO £76.00 L49.95 
FANE CRESCENDO 15 /I0OLT 17469 14995 
18" TITAN TI8 /1OO I00w £4700 429.95 
18" GOODMANS 18P Sp. Price £3895 
18" CELESTION GISC Sp. Price £34-SO 
18" FANE CRESCENDO 18A £101 -95 16695 
18" FANE CRESCENDO BASS £89.95 £59-95 
18" FANE CRESCENDO 

'COLOSSUS' 18" 200 wart £115.00 £6995 
HORN UNITS 
CELESTION MH1000 Sp. Price £13.75 
FANE 910 MK I I £1775 112.99 
FANE 912 £1950 114.99 
FANE 920. £5995 L39.95 
FANE J44 £7.95 L5.95 
FANE 1104 £16.95 £1295 

HIGH POW FANE 1-1PX1 LI -7 
'CROSS OVER'S' FANE HPX2 it 75 

MANY OTHER DISCOUNT LINES 
(for personal callers only) 

Inc. CABINETS, AMPS, T'TABLES, 

DISCO CONSOLES, etc. o: c:r=h 
CREDIT TERMS AVAILABLE ord:rs £20 

Please enclase stamp for leaflets or wich 

enquiries. Prices correct at 29.9.76, 
Branches at 

403 SAUCHIEHALL STREET, GLASGOW 
Tel: 141 332 0700 

24 Newgate 
hop i Z 

Centre, NEWCASTLE 

106 NEWPORT 
: OAD,ZMIDD 

ESBROUGH 

Mail Orders & Export to MIddlesbro Branch - 

794 

Please send 10::12 
150 stamp addressed envelop 

tr! 

Camera 
Kits 

and 
Ready 

Built 
Modules 

Whether 
professional 

student, teacher 
or ammoduateur 

CROFTON le 
a 

is the answer 

CROFTON dont just sell kas. we offer you a technical 
back up service to ensure your success 

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 Mixer 
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 & Receivers 
Send S.A.E. for information. 

Secondhand cameras and monitors always 
available. 

NOTE PC. 8s for most published protects available to order 

CROFTON ELECTRONICS LTD 
Dept. B, 3M5 Grosvenor Road, Tckenham, 

iddx. Tele. 01.891 1923 
wi 

NEW FROM AMERICA 
LIQUID CRYSTAL 
DISPLAY WATCHES 
FROM FAIRCHILD 
TIMEBAND 
5 + 4 functions. Continuous 
readout of Hrs, Mins, and 
pulsating Secs. Single com- 
mand button, push once for 
Month /Date -auto reset; twice 
for Seca- manual reset. 
PLUS 
Programmed 4 Yr calendar, 
Backlight for night viewing, 
Optional continuously alter- 
nating Time /Date display, 
AM /PM setting indicator. 

High contrast L.C.D. display 
visible in bright sunlight. 
Supplied in Presentation 
Boxes, these are superb 
watches selling in jewellers' 
shops for up to £80. 

TC411 White £2950 
TC 410 Gold £32.50 

On Leather Strap 
TC 413 White £3450 

TC 412 Gold £37.50 
Matching adjustable bracelet, 

OUR SPECIAL L.E.D. 
OFFER - 
GALA 6 + 3 functions. At the 
touch of a button -Hrs, Mine, 
Seca, Alpha Day, Month & 
Date, + PLUS+ Programmed 
4 Yr calendar Auto Hold & 
Fadeout, AM/PM setting In- 
dicator. Available In S/S or 
Gold plated with S/S back & 
matching adj, bracelet. Sold 
elsewhere at £22.90, 
NEW LOW PRICE £17.50. 

No moving parts to wear out, clean or oli, Ac- 
curacy to a few secs/month. We believe our prices 
are the lowest anywhere and include V.A.T. at 
8% & P. & P. Free batteryfo. No quibble 1 Year 
Guarantee. 

Send Cheque /Money Order to:- 
TEMPUS, Dept. PW, 5.7, Norfolk Street, 
CAMBRIDGE, C9I1 2LD. Tel. 56094 

A LOT OF TIME FOR THE MONEY 

GIRO NO. 331 7056. Access and 
Barclaycard accepted. 

C.W.O. only. Terms of business as 
in our Catalogue. 

Export Order enquiries welcome 
(£5 min.) 

Official Orders accepted from Educa- 
tional and Government Departments. 
ALL PRICES include VAT & P & P 

E. & 0.E. SHOP HOURS 9- 12.30, 1.30 -5.00 5 days. 
CLOSED WEDNESDAY. 

66 PAGES-3 000 ITEMS 
FULp LY ILLUSTRATED 

VOUCHERS 
'ALL NEW STOCK 
'SATISFACTION 
GUARANTEED 

'DISCOUNTS 
'NEW PRICE LIST 

For Cat. 4a- S.A.E. 
Boxes - Cases - 

Kits - PC 
Materials - Tools - 

Resistors - Test 
Meters - Capacitors 

Hardware - Semi- 
conductors - Books - 

Pots - Colis - Audio 
Accessories - Screws - 

Connectors - Audio - 
Modules - Veroboard - 

Transformers - Knobs - 
Calculators - Audio Leads - 

Batteries - S dec Storage 
Units - Heatsinks, etc., etc. 

SPECIAL CAPACITOR KITS 
C280 Kit -PC Mounting polyester 250V 5 of each 
value: 0.01, 0022, 0047, 0.1, 0.220, 2 of 0.47, 
1oF, £1.98 net 
C296 Kit -Tubular polyester, 400V, 5 of each value 
0.01, 0022, 0.047, 0.1, 0-22uF, 2 of 047pF, £267 
net. 

"DIGITAL. MULTIMETER KIT" 
AS IN E.T.I. SAE FOR LIST 

SPECIAL RESISTOR KITS (CARBON FILM 
5 %) (Prices include post & packing) 10E12 -W or 
IeW KIT: 10 of each E12 value, 22 ohms -1 M, a total 
of 570 £520 net. 25E12 }W or }W KIT: 25 of each 
E12 -value, 22ohms -1 M, a total of 1425£12.64 net. 

B. H. COMPONENT FACTORS LTD. 
MULTIMETER 174323 

22 Ranges plus AF/IF Oscillator 20,00032 /Veit. 
Vdc -0.5 -1000V in 7 ranges 
Vac- 2.5 -1000V in 6 ranges 
Idc- 0.05 -500mA in 5 ranges 
Resistance 50 -1MQ in 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR -1 KHz and 
465KHz (A.M.) at approx. 1 Volt. 
Size -160 x 97 x 40mm. 
Supplied complete with carrying 
cane, test leads and battery. 
PRICE£13.96 net P. & P. 75p U4323 

MULTIMETER U4324 
34 Ranges. High sensitivity. 20,0000 /Volt. 
Vdc- 0.8 -1200V in 9 ranges. 
Vac- 3-900V in 8 ranges. 
Idc -0.06 -3A in 6 ranges. 
lac- 0.3-3A In 5 ranges. 
Resistance- 16Q -8MG In 5 ranges. 
Accuracy -dc and R -21% of F.S.D. 

ac and db-4% of F.S.D. 
Size -167 x 98 x 63mm. 
Supplied complete with storage case, fir' 
test leads, spare diode and battery. 
PRICE £16.66 net P. & P. 75p. 

MULTIMETER 04341 
27 Ranges plus Transistor Tester. 16,7000 /Volt. 
Vdc- 0.3 -900V In 8 ranges. 
Vac- 1.5 -750V in 6 ranges, 
Idc- 0.06500mA M 5 ranges. 
lac- 0.3 -300mA In 4 ranges. 
Resistance- 2K0 -2M0 In 
4 ranges. Accuracy- dc -2) %, 

ac-4% of F.S.D. 
Jfe- 10-350 In 2 ranges. 
Size -115 x 215 x 90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE£16, 66 net P. & P. 75p 

U4324 

MULTIMETER 04313 
33 ranges. Knife edge with mirror scale. 
20,000E1/Volt, High accuracy, mVdc -75mV, 
Vdc -1 5 -600V In 9 ranges. 
Vac- 1- 5 --600V In 9 ranges. 
Idc --60 -120 microamps In 2. 
Idc- 0.6- 1500mA In a ranges. 
lac- 0.6- 1500mA in 0 ranges. 
Resistance- 1Hß -1Mß In 4 ranges, 
db scale -10 to + 12db. 
Accuracy -do -1)%, ac -2) %. 
Size -115 x 215 x 90mm. 
Complete with carrying case. 
teat leads and battery. 
PRICE£19.00 net P. & P. 79g. U43 3 

(P.W.), LEIGHTON ELECTRONICS CENTRE 
59 North Street, Leighton Buz ;erd, LU7 TEG. 
Tel.: Leighton Buzzard 2316 (Std. Code 05203)' 
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B. BAMBER ELECTRONICS 
Dept PE, 5 STATION ROAD, LITTLEPORT, CAMBS., CB610E 
Telephone: ELY (0353) 860185 (2 lines) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 

JOoppv Reba 
Bear to aïI 

our Cu4torn>er0 
VARIABLE STABILISED POWER SOU pLF- 
mains input, 0-24V output, stabilised and current 
limiting at 500mA 4.32V at 50mA. Brand new by 
British manufacturer. Size approx. 7} x 2} x 4in. 
complete with external 5kn 3-turn pot for voltage 
control., Connection data supplied. O. 

50W (25-0-25uA) EDGEWISE METERS, modem 

with 2 
Sangamo 

lugs. (Can be 
area 

left Or right 
hand.) Cí50 each. while stocks leat. 

9 

MAINS ISOLATION TRANSFORMERS. Tapped 
ales input, 240V at 3A + 12V at 500mA output. 

New, boxed. made by Gardners, £12. 

SOLDER SUCKERS. (Plunger Type). Standard 
Model. £4.50. Skirted Model, £4SS, Spare 
Nozzles. 80p each. 

Good Quality Pressure Guages, 2}in dia. flange 
punting. 2 models avail. 0-60 lb/eq. in, 0 -100 

Ibisa. in. state which. £1.25 each. 

2143055 
C1. 

type Traneiatore, O.K., but unmarked, 
Sfor 

110V NEONS, SCREW.IN-TYPE, 41or lop. 
SLOW MOTION MOTORS (suitable for pro- 
grammers, displays, etc.) 230 -240V e.o. input, 

Cation. 1 rev. every two to three minutes 
£1.25 each. 

PROGRAMMERS (magnetic devices). Contain 
e mitroswltchea (suitable for mains operation) 
with 9 rotating came. all individually adjustable, 
ideal for switching disco lights, displays, etc., 
or Industrial machine programming. (Need 
slow motion motor to drive came, not supplied) 
9 switch version El .50. 

HEAVY DUTY HEATSINK BLOCKS, undritled,- 
base 

lop 
refs 

each 
2 }in 

. 

x 2in, With 8 fins, total height 
2 }in 

SPERRY 7-BEGMENT P.G.D. DISPLAYS, digit 
height 0.3in red, with decimal points, 150V to 
200V (nominal 180V) operation. These ere 
high -volt Industrial type and therefore brighter 
than normal displays. All brand new, AT THE 
BARGAIN PRICE OF 50p PER DIGIT. TYPE 392 
(two digits In one mount) 21 each, (Sorry, no 
single digit available.) Data Supplied. 

BSX20 (VHF OsO /Molt), 3 for 50p. 
BC 108 (metal can), 4 f0r 50p. 
PBC 108 (plastic BC708), 5 for 50p. 
BFY51 Transistors, 4 for 60p. 
BCY72 Transistors, 4 for Sop. 
PNP audio type TO5 Transistors, 12 for 25p. 
BF152 (UHF amp /mixer), 3 for 50p. 
2143819 Fat., 3 for 60p. 
BC148 NPN silicon, 4 for 50p. 
BC158 PNP silicon 4 for 50p. 
BA131 Signal Diodes, 10 for 35p. 
BAI21 Vericap Diodes, 4 for 50p. 
114914 diodes, 10 for 25p. 

SMALL MAINS SUPPRESSORS (small chokes, 
dual for radio. NI -FI Inputs, etc.) approx, }In x 

1 }(n, 3 for Sop. 

PERSPEX TUNER PANELS for FM Bend 2' 
tuners) marked ee-10e MHz and Channels 0-70, MINIATURE PLIERS Hlah quality "Crescent ", clear numbers, rest blacked out, smart modern made in USA. CÁ95 +VAT (35p). appearance, size approx. e}In x 1 }in, 2 for 35p, 
Lead suppressors (10kahm) for mobile plug 
leads, 4 for 50p. 

SIDE CUTTERS, high quality, C3.70+ VAT 30p. 

MIXED COMPONENT PACKS, containing rows- 
tom, capacitors, switches, pots, etc. All new 
(random 
tems), £2 pesample ack, while stocks 

Met. 700 

4 MHz CRISTAL PACKS (10 assorted effete's 
between 4 MHz and 5 MHz). Our selection only 
CI per pack. 

HEAVY DUTY RELAYS, 24V d.c. operated 
(will work on 18V) 3 heavy duty make contacts 

( 
+round 10A rating) + 4 change over contacts 

1 break contact. New, complete with 
mounting bracket (Ideal for ewitahing HT on 
Liners.) Many uses for this high quality 
unit. £1S0 GOO. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 
TO3 tranelstor insulator seta. 10 for 60p. TV PLUGS AND SOCKETS 

TV Plugs (metal type), 6 for 50p. 
TV Sockets (metal type)- 4 for 50p. 
TV Line Connectors (beck -to -back sockets). 4 
for 50p. Please add 120% VAT. 

ALU90L ALUMINIUM SOLDER (made by Multi - 
core). Solders aluminium to itself or copper. 
braes, steel, nickel or tinplate. 16 coo. with 
multicore flux, with instructions.Approx. 1 metre 
coil Sop pack. Large reel £2.75. 

VARICAP TUNERS. Mallard Type ELC 1043/45, 
brand new £140. 

I.C.'e, some coded, 14 OIL type, untested, 
mixed, 20 for 25p. 

Mobile Converters, 24V DC input 13.8V et 
approx 3.4A DC output, fully stabilised. £3.58 
each (ideal for running 12V oar radio from 24V 
lorry battery). 

We now stock Spiralux Tools for the electronic 
enthusiast Screwdrivers, Not Spanners, BA and 
Metric sizes, pop rivet guns, etc. S.A.E. for list. 

Miniature earphones with min. jack plug, 2 for 
50p + 120 VAT. 

I.F. Cans, }in square, suitable for rewind, 8 
ton Sap + 12}% VAT. 

TWIN I.F. CANS, approx. tin x }in lin high, 
around 3.5 -5MHz, 2 separate transformera in 
1 can, internally screened, 5 for 50p + 12y% VAT. 

Dubllier Electrolytics, SOuF, 450V, 2 for 50p. 
Dubllier Electrolytics. 100uF. 275V, 2 for 50p. 
Plessey Electrolytics, 4701F, 03V, 3 for Sep. 
TOO Electrolytics, 10000F, 30V, 3 for 80p. 
Plessey Electrolytics, 1000uF, 180V, 40p each 
(3 for £1). 
Dubllier Electrolytics, 5000uF, 35V, 60p each. 
Oubilier Electrolytics, 5000, 50V, lap each. 
ITT Electrolytics, 8800uF, 25V, high grade, screw 
terminale, with mounting clips. Sop each. 
Plessey Electrolytics, 10,000uF at 83V, 75p each 
Plessey Cethodray CapacOOre, O-0.4uFat 12.5kV 
DC, Screw terminals. 01.50 each 

ADD 120% VAT TO ALL CAPACITORS 

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

PLUGS AND SOCKETS 
N -Type Plugs 50 ohm, lop each, 3 for E1.50. 
N -Type SOCkets (4 -hole chassis mounting). 50 
ohms (a email coax lead type), 50p each. 
PL259 Plugs (PTFE), brand new, packed with 
reducers, 65p Or 5 for £e. 
S0239 SOCkete (PTFE), brand new (4 -hole fixing 
typa), 50p each or 5 for 22.25. 
25-way ISEP Plugs and Sockets, 40p set (1 plug 
+ lskt). 
Plugs and sockets sold separately at 25p each. 
Sulgie Round Free Skts. 3 pin, for mains input 
on teat equipment, etc., 25p each. 

WELLER SOLDERING IRONS 
EXPERT. Built -In- spotlight illuminates work 
Pistol grip with fingertip trigger. High efficiency 
copper soldering tip. 
EXPERT SOLDER GUN. 26.80 + VAT (54p) 
EXPERT SOLDER GUN KIT (spars bits case, 
etc.), 29.80 + VAT (lap) 
SPARE BITS, PAIR. Sap+ VAT (2p) 
MARKSMAN SOLDERING IRONS 
SP150 15W C3 + VAT (240) 
SP25D 25W 23 + VAT (24p) 
SP25DK 25W + bits, etc. kit C9115 + VAT (31p) 
SP400 40W 23. 44 + VAT (28p) 
BENCH STAND with spring for Marksman Irons, 
C2.22 + VAT (18p) 
SPARE SITS 
MTB for 15W, 48p + VAT (4p). 
MT4 for 25W, SOp + VAT (9p) 
MT10 for 40W. 42p + VAT (3p) 
TCP1 TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron 8 Poll, 220+ VAT 
(C1.50) 
SPARE TIPS 
Type CC single flat, Type K double flat fine tip. 
T ype P, very fine tip, el each +VAT (0p). 
MOST SPARES AVAILABLE 

MULTICORE SOLDER 
Size 5 Savbit 18 s.w.g. in alloy dispenser, 32p 
+ VAT (3p). 
Size CISAV18 Saubit 18s.w.g., Sep + VAT (4p). 
Size 12 SAVBIT 15s.w.g. on plastic reel 01.80 
+ VAT (lap) 

Terms of Business: CASH WITH ORDER, MINIMUM ORDER O. 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. 

Wentworth Radio 
la Wentworth Court, Alston Road, Barnet 

Telephone No 01440 -0409 
NEW AND GUARANTEED 

CROSSHATCH & DOT GENERATORS 
Mains operated in metal cabinet with signal injection at 
T.V. aerial socket. Variable tuning over BAND 4 & 5. 
ABSOLUTE BARGAIN AT £16.00 plus £2'00 post and 
packing plus 8% V.A.T. Total £19.44 

All devices top quality. By return service. Trade enquiries welcomed. C.W.O- Minimum order 75p. S.A.E. for complete lists. VAT to be added; 125% Semi. 
conductors; Bye Integrated Circuits. Postage and packing: add 25p for all orders 
under £1.50; add extra for airmail. 

AC127 
AC128 
AC141K 
AC175 
AC179 
AC187 
AC188K 
AD140 
AD142 
AD149 
AD161 
AD702 
AF128 
AF139 
AF180 
AF239 
AU713 
BA100 
BA145 
BA148 
BA155 
BAX16 
BC107 
8C108 
BC108C 
BC109 
BC113 
BC116A 
BC117 

e-10 
0.15 
0.30 
0-10 
0-30 
0.17 
0.25 
0.48 
0.45 
0.50 
0.35 
0-35 
0.29 
0.32 
0'68 
0.38 
0.85 
0.10 
0.18 
0.14 
0'18 
0.20 
009 
0.09 
0.11 
0'09 
014 
0.17 
0 18 

BC119 
BC121 
BC125 
BC138 
BC139 
BC142 
BC143 
80147 
BC148 
BC149 
BC158 
BC759 
BC171 
8C182 
13C208 
BDX32 
13F167 
BF179 
BF180 
BF182 
5E184 
6F185 
BF186 
8F194 
B1105 
BF196 
13E199 
BF241 
BF336 

0.24 
0.38 
0.16 
0'19 
0.26 
0.25 
0.22 
0.09 
0.09 
0.09 
0.11 
0.12 
0.10 
0.13 
0 10 
1.80 
0.19 
032 
0 31 
0.33 
0 30 
0.29 
0.25 
0'10 
0'10 
0'13 
0'18 
0'19 
0.33 

- 

SPECIAL 
OFFERS 
Mallard 

BC157 
El for 12 

Mallard 
BY127M 
£l fora 

BF337 0.25 
BFY50 0.17 
BFY51 0.17 
13R100 0'20 
BRtol 030 
BT106 095 
BY126 0 IA 
BY127 0.10 
BYX10 015 
BYX36 -600 

015 
212)(61c160 19 
BZX61c390 19 
BZX61c43019 
BZX61c510 19 
E1222= 
BFT42 0 27 
OA90 0.05 
OA91 O -OS 
0070 0'12 
R2008B 180 
R201013 1 "80 
TIP29C 038 
TIP3OB 0'43 
TIP30C 0.48 
TIP3IB O 42 

TIP32B 0.82 
TIS90 0.17 

IN4005 0 09 
1144006 005 
1N4148 0'05 
205296 032 
TAA550 022 
TAA700 325 
TBA120 0 90 
TBA48001 20 
TBA520Q2 50 
TBA530Q1 50 
TBA540Q2'50 
TBA55SQ2 50 
TBA673 2'85 
TBA750Q2'25 
TBA800 0 95 
TBAB10 0 9S 

TBA820 0'95 
TBA920 2'90 
TBA940 2 10 
TBA990Q2'90 
TCA270Q200 
TCA27002 

215 
TCA640 210 
TCA650 2 10 
TCA940 200 
MC1349P 1 50 
SN76530P2 00 

SPECIAL OFFER 
NEW MULLARD ELC1043/05 U.H.F. TUNERS 

£3-50 

Practical Wireless, January 1977 

SOLENT 
MARK II 

STEREO AUDIO 
SYSTEM 

£5 down 
/I A 

lereno t Mark II 
Ste Tuner 

mp l ifier 
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" x 
3 # ". The very latest BSR automatic record deck with cue 
and pause control. Two matching elliptical speaker units. 
Order early limited stocks available cash price £69.95. 
Credit Sale £5 00 deposit 9 monthly payments of £8.70 
(Total Credit price £83.30). P. & P. £4 00. Send £9.00 
today. 
Chassis only available for cash at £49.00+p. & p. £3.00 

Full 12 months Guarantee. 
Access and Barclaycard Orders Accepted by Telephone 

CALLERS WELCOME 

PW /1 ¡76, 100 CHASE SIDE SOUTHGATE 
LONDON N14 SPI. Telephone: 01- 882 -1644 
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no NE 11ì1i r1ìí1 irií IIÍIi rrli Ai MI r" 
Brochure, without Obligation to: 

BRITISH .NATIONAL RADIO & ELECTRONICS SCHOOL, 

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

NAME 
ADDRESS 

WI IMP Ill OM ee ee ee 

-OM e1B 111M eII eA eII -NIN 

"ROIE. ow 
w.c.17 I 

I 
I 
1 

Block caps please , 
101 -1eu1. 

4 STATION INT RCOM 

£17.95 
{- V.A.T. £1.44 

Solve your communica- 
tion problems with this 

4- Station Transistor Intercom system (1 muter and 
8 SubO, in robust plastic cabinets for desk or wall 
mounting. Call /talk /listen from Master to Subs and 
Subs to Muter. Ideally suitable for Business, Sur- 
gery, Behools, Hospitals and Office. Operates 
on one 9V battery. On /off switch. Volume@ control 
Complete with 8 connectinc wires each efft. apd 
other accessories. P. & P. 85p. 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the main. 
for instant two -way, loud and clear communication. 
On off switch and volume control. Price £8149 
per pair ,', & P. 90p. 

NEW ¡ AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

Latest transistorised Telephone Amplifier with 
detached plug -in speaker. Placing the receiver on 

to the cradle activates a switch for immediate 
two -way conversation without holding the handset. 
Many people can listen at a time. Increase efficiency 
in office, shop,' workshop. Perfect for "conference" 
calls: leaves the user's hands flee to make notes, 
consult files. No long waiting, saves time with 
long -distance calls. On/Off switch. volume. Direct 
tape recording model at £14.95 + VAT £1.20 
P. & P. 78p, 10 -day price refused guarantee. 

WEST LONDON DIRECT SUPPLIES (PAC]. 
169 KENSINGTON MGR STREET, LONDON, WS 

796 

Newest, neatest 
system ever 
devised for storing small 
parts and components: 
resistors, capacitors, diodes, transi tors, 
etc. Rigid plastic units interlock together 
in vertical and horizontal combina ions. 
Transparent plastic drawers have label slots. 
ID and 2D have space dividers. Build up any 
size cabinet for wall, bench or table too. 

O-C-K-I-N-G 
ACE DRAWERS 

¡dll' 

0:10 ' 

If 

11111¡ii! 

i: 

ll 
AS SUPPLIED TO POST OFFICE, 

INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (5ins x 21ins x 
2 }ins). £2.50 DOZEN. 
DOUBLE UNITS (20) (Sins x 4 #ins x 
2 }ins). £4.40 DOZEN. 
TREBLE (3D) £420 for 8. 
DOUBLE TREBLE 2 drawers, in one 
outer case (6D2), £6.50 for 8. 
EXTRA LARGE SIZE (6D1) 010 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, less 5%. 
Orders over £60, less 74%. 
PACKING /POSTAGE/CARRIAGE; Add 75p 
to all orders under 4IQ, Orders £I pond over, 
please add 10% carriage. 
QUOTATIONS FOR LARGER QUANTITIES 
Please add 8% V.A.T. to total remittance 

All price; correct at time of going to press 

FLAIRLINE SUPPLIES 
(Dept. PWI) 

124 Cricklewood Broadway, London NW2 
Tel. 01.450 4844 

SHORT -W/Aa (/y V AVE 
KITS 

WORLD -WIDE RECEPTION 

Famous for oser 35 years for Short -Wave Equip- 
ment of quality. ' H.A.C." were the Original 
suppliers of Short -Wave Receiver Kits for the 
amateur constructor. Special offer A88 valves - 
70p each. 

1970 "DX" RECEIVER 
Complete kit --Price £6.60 lind. p. & p. & V.A.T.). 
Customer writes: "I think the performance is 
astonishing for such an inexpensive and foolproof 
kit. I would wholeheartedly recommend this kit 
to anyone, however inexperienced, as an antidote 
to TV -Itis, and as an entry into a fascinating 
hobby ". 
This kit is ready to assemble and Contains all 
genuine short -wave components, drilled chassis, 
valve, accessories alud full instructions. Full range 
of other S.W. kits, including the famous model 
"K plus" (illustrated above). All orders despatched 
within 7 days. Send now for free descriptive 
catalogue of kits and components. 
Send stamped envelope for details. 

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

SUSSEX RHI9 3SN 

Practical Wireless, January 1977 
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NEW EDU -KIT MAJOR 

l.._l, .. 

Total Building Costs 29.00 
P .4 P +Ina. 85p. 

Completely Solderless Electronic 
Construction Kit. Build these projects without 
soldering iron or solder 

* 4 Transistor Earpiece * 7 Transistor Loud- * Batteryless Crystal 
Radio speaker Radio Radio 

* Signal Tracer MW /LW * One Transistor Radio 
* Signal Injector * 2 Transistor Regenera- 
* Transistor Tester * 5 Transistor Short tive Radio 

NPN -PNP Wave Radio * 3 Transistor Regenera- * 4 Transistor Push Pull *. Electronic Metronome tive Radio 
Amplifier * Audible Continuity * 5 Transistor Push Pull * Electronic Noise Tester 
Amplifier Generator * Sensitive Pre -Amplifier 

Components include: 24 Resistors * 21 Capacitors * 10 Transistors 
* 3in Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way connectors 
* 2 Volume controls * 2 Slider Switches * I Tuning Condenser * 3 Knobs 
* Reidy Wóuftä MW /LW /SW Coil§ * Ferrite Rod * 61. yards of wire 
* 1 Yard of sleeving, etc. Complete kit of parts including construction plans. 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit and 
receive the Aircraft Band by 
placing it by the side of u 

radio tuned to Medium Wave 
or the Long Wave Band and 
operating as shown in the 
instructions supplied free with 
all parts. Uses a retractable 
chrome plated telescopic 
aerial, Gain Control, V.H.F. 
Tuning Capacitor, Transistor, 
eta. 
All Parts including Case and 

£3'95 Pl&Pand Ins. 45p. 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable wavebands.. 
M. W., L.W., and Trawler 
Band, 7 stages, 5 translators and 
2 diodes, supersensitive ferrite rod 
serial, attractive black and gold case. 
Sloe Ii" x d 5" x 34" approx. 
All Parts' Including Case and Plans. P&P +Iss. 80p. 

ti 

Total Build- 
ing Costs 

£3' 80 

NEW ROAMER TEN 

MODEL. R.K.3. 

MBLTIRAND y.E.P. AND A.M, RECEIVER 
13 TRANSISTORS AND FIVE DIODES 

QUALITY 6" x 3" LOUDSPEAKER 

WITH Multiband .V.H.F. section covering 
Mobiles, Aircraft, T.V. Sound, Public Service 
Band Local V.H.F. Stations, etc. and Multi - 
band A.M. section with Airapaced Slow 
Motion Drive Ttwing Capacitor for easier 
asid accurate tuning, covering M. W.1, M.W.2, 
LW, Three Short Wave Bands, S.W.1, S.W.2, 
S. W.5, 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. receptlen. Push Poll output using 600mw 
Transistors. Gain, Wave -Change dad Tone Controls. 
Pius 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 voit battery. 
Complete kit of parts including carrying strap, 
Building Instructions and Operating Manuals. 

£13.99 Ip,ilidiog Peat and Packing 

Case Enclosure Klt (if required) £1.80 inc. P R P. 

ELECTRONIC CONSTRUCTION KITS 
ECK2 Self Contained Multi -Band 

V.H.F. Receiver Kit. 8 Tran. 
stators and 3 Diodes. Push /Pull 

output. 3" Loudspeaker, Gain Control. Superb 
9 section swivel ratchet and retractable chrome 
plated telescopic aerial, V.H.F. Tuning Capacitor, 
Resistors, Capacitors,'Prahsiators, ete.Will redelve 
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 plans 

£7.95 P R P and Ins. 70p 

ECK 4 7 Transistors, 8 tuneable wavebands, MW, 
LW, TrawlerBand, 3 Short Wave Bande. 
Receiver Kit. With 6" x 3" Loudspeaker. 

Push /Pull output otage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 8 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 parta including 
construction plans. £7.25 P R P and Ina. 70p. 

EDU -KIT JUNIOR 
Completely Solderless Elettronie COastraction Kit. Build these 
projects without Soldering Iron or Solder. 

* Crystal Radio Medium * Electronic Metronome. 
Wave Coverage No * 4 Transistor Puah/Fa11 
Battery necessary. Amplidet. * One Transistor Radio. 

parte taeluding Loud- * 2 Translator Regeherative ape3Iter, Earpiece, MW Ferrite 
Rod Aerial, Capacitors, Re- g Transistor Earpiece stators, Transistors, etc. Radio Medium Wave Complete kit of parts haclud- C ra 
log construction plana. * 4 Traansitstet or Medìum Wave 

* Electronic Noise Generator X6.5 5 P á P+ Ina. 60p 

NEW 
Everyday 
Series 
Build this 
exciting new 
series of designs. 

E.V. 5. 5 Transistors and 2 diodes. 
MW/LW. Powered by 45 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 5" loudspeaker. Attractive case with red speaker 
grille. Size 9" x 5 }" x al" approx. All parte including 
Case and Plane. 

Total Building costs £430 P R P + Ina. ii0p. 

E.V. 8. Case and looks as above. 8 Transistors and B 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW /LW coverage: Puab Pull 
output. 
All parts Including case and plane. 

Total Building costs 24.95 P & P + Im. 85p. 

E.V. 7. Case and looks as above, 7 Transistors and 
8 diodes. SI'. wavebands, MW /LW, Trawler Band 
ewe, SW2, äW3, powered by 9 volt battery. Push 
Pull output, Telescopic aerial for abort waves. 8" 
Loudspeaker. 
All parts including Case and Plans 

"soul Building costs £695 P a P + Dis. 70p. 

TO RADIO EXCHANGE LTD., 
61A HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367. 
ALL PRICES INCLUDE VAT Reg. No. 788872 

* Callers side entrance "Lavelle" Shop. * Open 10 -1, 2.30 -4.30. Mon -Fri. 0 -12 Sat. 

I enclose £ - 

for 

Name 

Address 

Practical Wireless, January 1977 
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TTLs by TEXAS 
7400 16p 7492 55p 
74H00 30p 7493 49p 
7401 18p 7494 90p 
7402 18p 7495 70p 
7403 18p 7496 84p 
7404 20 7497 340p 
74H04 30p 74100 116p 
7405 25p 74104 BOp 
7406 41p 74105 BOp 
7407 39p 74107 36p 
7408 22p 71409 70p 
7409 22p 74110 55p 
7410 18p 74111 80p 
74H10 22p 74118 90p 
7411 28p 74121 32p 
7412 27p 74122 52p 
7413 40p 74123 73p 
7414 85p 74125 70p 
7416 40p 74126 65p 
7417 40p 74132 75p 
7420 18p 74136 81p 
7421 43p 74141 85P 
7422 Hp 74142 300p 
7423 36p 74145 95p 
7425 33p 74148 1739 
7427 40p 74150 120p 
7428 39p 74151 77p 
7430 18p 74153 92p 
7432 32p 74154 104p 
7437 32p 74155 97p 
7438 32p 74158 97p 
7440 18p 74157 96p 
7441 85p 74159 220p 
7442 75p 74180 107p 
7443 116p 74161 107p 
7444 1169 74162 107p 
7445 120p 74169 107p 
7446 95p 74164 130p 
7447 81p 74165 150p 
7448 509 74166 140p 
7450 18p 74167 340p 
7451 18p 74173 160p 
7459 18p 74174 120p 
7454 111p 74175 92p 
7460 18p 74176 1319 
7470 30p 74177 100p 
7472 Up 74180 108p 
7473 36p 74181 322p 
7474 37p 74182 899 
7475 459 74185 145p 
7470 37p 74190 155p 
7480 54p 74191 
7481 103p 74192 
7482 Hp 74193 
7483 99p 74194 
7484 103P 74195 
7485 120p 
7486 38p 
7469 340p 
7490 43p 
7491 909 

C-MOS ICs 
4000 21p 4029 

p 4030 
4002 21p 4042 
4008 104p 4043 
4007 alp 4048 
4000 67p 4047 
4011 21p 4049 
4012 Up 4050 
4013 55p 4054 
4015 90p 4055 
4016 54p 4058 
4017 100p 4060 
4018 120p 4069 
4019 50p 4071 
4020 120p 4072 
4022 
4023 í21p 4082 
4024 75 451 

P 

4025 21p 4511 
4026 200p 4516 
4027 Bip 4518 
Ones 152p 4528 ,uvp 

74198 
74197 
74198 
74199 

130 p 
1309 
1309 
7ßp 

102p 
108p 
108p 
214p 
197p 

TRAN- 
SISTO RS 
AC125 18p 
AC126 i8p 
AC127 18p 
AC128 16p 
AC176 tip 
AC187 i8p 
AC188 18p 
AD149 46p 

39p 
39p 
22p 
Up 
22p 
22p 
40p 
48p 
10p 

11p 

8p 
10p ll 
13p 
13 
15p 
12 
11p 
1Sp 
20p 
17p 

12p 
12p 

AD161 
AD162 
AF114 
AF115 
AF116 
AF117 
AF139 
AF239 
BC107/B 
BC108/B 
BC109C 
BC147 
BC148 
BC149 
BC157 
BC758 
BC159 
BC169C 
BC171 
BC172 
BC173 
BC177 
BC178 
BC179 
BC1 O2 
BC183 

8C184 
BC187 
BC212 
8C213 
8C214 
BC337 
BC478 
BCY70 
BCY71 
BD131 
BD132 
BD135 
BD138 
BD139 
BD140 
BD181 
BD182 
BDY56 
BF715 
BF167 
BF170 
BF173 
BF177 
BF178 
BF179 
BF780 
BF181 
BF182 
BF184 
BF185 
B F194 
BF195 
BF196 
BF197 

BF29° 

14p 
32p 
1ßp 
12p 

p 
24p 

20p 
24p 
39 
43p 
54p 
55p 
56p 
60P 
97p 
97p 

175p 
24p 
25p 

27p 
28p 
30p 

35p 
35p 
35p 
24 
24p 
13p lip 
17p 
10p 
ßOp 
34p 

BF258 39p 
BFR39 34p 
BFR40 34p 
BFR79 34p 
BFR80 34p 
BFR88 37p 
BFX30 32p 
BFX84 30p 
BFX85 30p 
BFX86 30p 
BFX87 30p 
BFX88 30p 
BFY50 17p 
BFY51 18p 
BFY52 17p 
BRY39 4Sp 
BSX19 18p 
BSX20 tap 
BU105 175p 
1311108 312p 
MJE340 49p 
MJ2955 130p 
MJE2955 130p 
MJE3055 70p 
MPSA06 37p 
MPSA12 82p 
MPSU06 78p 
MPSU56 98p 
0C28 70p 
0C35 70p 
OC41 19p 
0C42 19p 
0C45 19p 
OC71 25p 
TIP29A 10p 
TIP29C 42p 

OP. AMPS 
301A 
536T 
709 
710 
741 
747 
748 
776 
1458 
3130 
3140 
3900 

Ext. Comp. 8 pin D L 40p 
FET Op. Amp TO 99 300p 
Ext. Comp. 8/14 pin DIL 30p 
Dlfl. Comp. 14 pin DIL 45p 
Int. Comp. 8/14 pin OIL 25p 
Dual 741 14 pin DIL 76p 
Ext. Comp. 8 pin DIL Hp 
Prop. Op. Amp TO 99 153p 
Dual Op. Amp. 8 pin DIL 75p 
CMOS /Bipolar Mosfet 108p 
BIMOS /FET Input 8 pin DIL 1089 
Quad. Op, Amp. 14 pin DIL 80p 

í59p 
90p 

100p 1p 
110p 

88p 
SOP 

120p 
1209 
1ß5p 
120p 
490p 

29p 
19p 
209 

1ßp 
í800p 
140p 
1409 

LOW PROFILE OIL 
SOCKETS BY TEXAS 
8 pin 12p, 14 pin 139, 
to pin 14p, 24 pin 40p 

VOL. REGS. 
FIXED -Plastic 5 Terminals 
1 Amp Positive 

5V 7805 130p 
12V 7812 130p 
15V 7815 130p 
18V 7818 150p 
24V 7824 150p 
1 Amp Negative 

5V 795 215 
12V 7912 215p 
15V 7915 215p 
18V 7918 215p 
24V 7924 215p 
LM309K (703) 5V 1 Ampl50p 
LM323K (T03) 5,1 3 Amp7501/ 
TBA825B(T05)12V 0.5A 99p 
7805 (T03) 5V 1Amp 150p 

LINEAR I.Ca. 
AY -1 -0212 Tone Gen. 1Opin DIL 650p 
CA 3028A Diff. Cascade Amp. To 99 112p 
CA 3046 5 Transistor Array 14 pin DIL 70p 
CA 3048 Quad. Low Noise Amp. 250p 
CA 3053 Difl, Cascade Amp. TOS /DIL SOp 
CA 3080 Op Transconduct, Amp 8 DIL 90p 
CA 3089E FM IF System 16 pin DIL 250p 
CA 3090AQ FM Stereo Decoder QIL 500p 
ICL8038BC VCO Funken 14 pin DIL 600p 
ICL8038CC VCO Funken 14 pin OIL 370p 
LM380N 2W Audio Amp 14 pin DIL 112p 
LM381 N Stereo Pre Amp 14 pin OIL 180p 
LM389N Aud Amp +3 Tra. Arr. 18 DIL 1409 
M252 Rhythm Ken 16 pin DIL 050p 
MC1310 FM Stereo Decoder 14 pin DIL 200p 
MC1351P Lim /Det. Audio Preamp 104p 
MC1495 Mulfipher 14 pin OIL 370o 
MC1496 Bai, Mod /Domed 14 OIL 11ßp 
MC3340P Elec. Attenuator8pin DIL 1609 
MFC4000B }W Audio Amplifier PCB 75p 
NE540L Audio Pwr. Drier T099 140p 
NES55V Timer 8 pin DIL ßO9 
NE556 Dual 55514 pin DIL 76p 
NE561B PLL with AM Demod 425p 
NE562B PLL with VCO 16 pin DIL 425p 
NE565 PLL 14 pin DIL 200p 
NE566V PLL Function Gen 8 pin DIL 185p 
NE567V PLL Tone Decoder 8 pin DIL 200p 
2567 Dual 567 16 pin OIL 400p 
SN72733 Video Amplifier 14 pin DIL 1509 
SN76003N Audio Pwr. Amp with Int. HS 275p 
SN76008 10W In 4 ohms Spin Plus. 280p 
SN76013N Audio Pwr Amp with lot HS 175p 
SN76023N Audio Pwr Amp with Int HS 1759 
SN76033N Audio Pwr, Amp with int. HS 275p 
TAA621A Aud. Amp. for TV QIL 3109 
TAA661B FM IF Amp Lim /Detector QIL 150p 
TBA641B Audio Amp QIL 3009 
TBA800 5W Audio Amp QIL 100p 
TBA810 7W Audio Amp QIL 125p 
TBA820 2W Audio Amp QIL 100p 
TDA2020 20W Audio Amp QIL 405p 
XR2240 Prog Timer /Counter 16pin DIL 400p 
ZN414 TRF Radio Receiver TO18 1409 

randed devices from 
EXAS, MOTOROLA, 
RD, etc. 

TiP30A 60p 
TIP30C 72p 
TIP31A S8p 
TIP31C 68p 
TIP32A 63p 
TIP32C 85p 
TIP33A 97p 
TIP33C 120p 
TIP34A 124p 
TIP34C 180p 
TIP35A 243p 
TIP35C 290p 
TIP36A 297p 
TIP36C 360p 
TIP41A 70p 
TIP41C 84p 
rIP42A 78p 
rIP42C 96p 
rIP2955 76p 
rIP3055 60p 
TIS93 28p 
ZTX108 11 
ZTX300 16p 
LTX500 19p 
ZTX504 80p 
2N697 25p 
2N698 32p 
2N706 22p 
2N708 22p 
2N918 439 
2N930 19p 
2N1131 25p 
2N1132 25p 
2N1304 40p 
2N1305 40p 
2N1308 40p 

N1307 401, 
N1613 22p 
N1711 22p 
N1893 32p 
512219 22p 
N2222 22p 
N2369 15p 
N2484 32p 
N2904/A 22P 
N2905/A 22p 
N2906/A 22p 
N2928RB 9p 
N29280G 11p 
N3053 19p 
N3054 43p 
N3055 54p 
N3439 72p 
N3442 151p 
N3702 14p 
N3703 14p 
N3704 14p 
N3705 14p 
N3706 12p 
N3708 11p 
N3709 11p 
N3707 14p 
N3773 320p 
N3888 90p 
N3904 22p 
N3905 22p 
N3908 22p 
N4058 19p 

N4N4060 123 22 
19p 

p 
N4124 22p 
N4125 22p 
N4128 22p 
N4289 24p 
N4371 142p 
N4348 173p 
N4401 34p 
N4403 34p 
N4427 97p 
N5089 34p 
N5298 58p 
N5401 82p 
N6107 70p 
N6247 200p 
N6254 140p 
N6292 70p 
0380 43p 

40361 
40362 
40410 
40409 
40411 
40594 
40595 

FETs 
BF244 45p 
MPF102 40p 
MPF103 40p 
MPF104 40p 
MPF105 40p 
2N3ß19 27p 
2N3ß20 S0p 
2N3823 54p 
2N5457 ¿Op 
2N5458 40p 
2N5459 40p 
3N128 ßlp 
3N140 92p 
3N141 ß1p 
40603 83p 
40673 58p 
UJTS 
TIS43 37p 
2N2í60 95p 
2N2646 459 
2144871 40p 
PUJT 
2Nß027 80p 
DIODES 
SIGNAL 
0A47 9p 
OA81 10p 
OA85 í1p 

OA91 9p 
OA95 9p 
0A200 Sp 
OA202 10p 
1N914 4p 
1N91ß í1p 
1N414ß bp 
RECTIFIER 
BY100 31p 
ßY126 í5p 
BY127 12p 
1N4001 6p 
1N4002 Sp 
íN4004 7p 
1N4005 7P 
1N4007 Sp 
ZENER 
2.7 to 33V 
400mW í1p 
IW 22p 
NOISE 
Z5J 140p 
BRIDGE 
RECTIFIERS 
to 50V 25p 
1A 100V 27p 
to 400V 28p 
1A 600V 32p 
2A 50V ßOp 
2A 100V 48p 
2A 400V Sip 
3A 200V 83p 
3A 600V 72p 
OA 50V 75p 
8A 100V Up 
6A 400V OOp 

TRIACS 
Amp Volta 

3 400 130p 
6 400 1ß2p 
8 500 194p 

10 400 200p 
10 500 270p 
40430 1080 
40860 07p 
DIAC 
BR100 32p 

43p 
4Sp 
7ßp 
75p 

300p 

97p 

VARIABLE VOL. REG. 
723 14 Pin DIL 45p 

OPTO- ELECTRONICS 
PHOTO- LEDs 
TRANSISTORS TIL209 Red 
OCP70 33p TIL211 Green 
OCP71 120p TIL32 Infrared 
2N5777 48p MV5025 
LORS 0.2" 
ORP12 60p Red 
ORP60 75p Green 
ORP61 75p Yellow 
SEVEN SEGMENT DISPLAYS 
3015F Minifron 0.3" 
131.704 Com. Cathode 0.3" 
DL707 Corn. Anode 0.3" 
DL747 Com. Anode 0.6" 
DRI VERS:75491 84p, 75492989 

15p 
32p 
Bip 
27p 

18p 
29p 
32p 

175p 
160p 
1609 
250p 

SCR THYRISTORS 
1 A 50V T05 
lA 100V TO5 
lA 400V TO5 
3A 400V STUD 
7A 400V TO5 + HS 
8A 50V Plastic 
16A 100V Plastic 
16A 400V Plastic 
16A 600V Plastic 
BT106 150p 2N3525 
C106D 70p 2N4444 
MCR101 27p 2N5084 

43p 
45p 
50P 
81 p 
97p 

1429 
173p 
195p 
238p 
104p 
200p 

43p 

PW VIDEO 
WRITER KIT OF 
6 x 2102 -2 RAM 
1 x R03 -2513 ROM 
£20 inc. VAT. 

MAIL 
ORDER 
ONLY 

Govt., Colleges, 
etc. orders 
accepted 54 SANDHURST ROAD, LONDON, NW9 

TECHNOMATIC LTD. 
Tel. 01- 204 -4333 Telex 922800 
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PRINTED 
Make 
dish, 
dalo 

CIRCUIT KIT £4.25* 
your own printed circuits. Contains etching 
100 sq ins of pc board, lib ferric chloride, 

pen, drill bit, laminate cutter. 

8W 
with with 
printed 

DELUXE 

IC audio amp 
free data and 

circuit 
* ae KIT FOR JC12 

Contains extra parts except JC12 needed to 
complete the amp including balance, volume, 
bass and treble controle. Mono £2.33. Stereo 
£4.95. 
JC12 POWER KIT 
Supplies 25V 1 Amp £3.75. 
JC12 PREAMP KITS 
Type 1 for magnetic pickups, mica and tuners.. 
Mono £1.50. Stereo £3.00. Type 2 for ceramic or 
crystal pickups. Mono 88p. Stereo £1.78. 

SINCLAIR IC20 
IC20 10W +10W stereo integrated circuit amp- 

lifier kit with free printed circuit + data 
£4.95. 

PZ20 Power supply kit for above £3.95. 
VP20 Volume. tone -control and preamp. kit £7.95.. 

JC40 AMPLIFIER 
New integrated circuit 20W amplifier kit complete 
with chip, printed circuit and data £4.45, 

FERRANTI ZN414 
IC radio chip £1.44. Extra parts and pcb for radio 
£3.85. Case At Send sae for free data. 

BATTERY ELIMINATOR BARGAINS 
STABILIZED POWER UNITS* 
Millenia series. Switched 1 to 30V in 0.1V steps. 

1 Amp; Kit £1245. Kit + case £1540. Built 
N /A. 2 Amp: Kit £14.95. Kit + case £17.90. 
Built £26.00. 
6 -WAY SPECIAL £5.20* 
Switched output 
of 3, 45 8, 7}, 

9, 12V 
FULLY 

at 500mA 
STABILIZED MODEL £5.45! 

Switched output of 3/8/75/9V stabilized at 400mA. 
3 -WAY MODELS" 
With switched output and 4 -way multi -jack 
connector. Type 1: 3/4 5/6V at 100mA £3.20. 
Type 2: 6/75/9V at 150mA £3.30. 
RADIO MODELS 
50mA with press -stud battery connectors. 9V 

- £3.25. 8V £3.45. 9V +9V £5.45. 6V +6V £5.45. 
4 }V +4 }V £5.45. 
CASSETTE 

CAR 

MAINS UNITS 

CONVERTORSI£510 
mA £3.95 

Input12V DC. Output6 /75/OV DC 1 Amp stabilized. 

BATTERY ELIMINATOR KITS 
Send sae for free leaflet on range. 
100mA radio types with press stud battery 
terminals. 4W £2.10. 6V £2.10. 9V £2.10, 4 }V+ 
45V £2.70. 6V+6V £2.70. 9V +9V £2.70. 
100mA cassette type 7 }V with 5 pin din plug 
£2.10. 
Translator stabilized 8 -way type for low hum. 
3/4 }/6/7}/9/12/15/18V. 
Heavy 

50mA £3.50. 1 Amp £8.50. 
duty 13-way types 4 }/6/7/9 }/11/13/14/17/ 

21/25/2ß/34/42V. 1 Amp model £4.95. 2 Amp 
model 
Car 

£7.95. 
convertor kit Input 12V DC. Output 6/75/9V 

DC 1 A transistor Stabilized £1.9S. 

MAINS TRANSFORMERS 
13 -0-3V 100mA £1.9.0 -9V 75mA £1. 18V 1A £1.95. 
0/12/15/20/24/30V 1A £4.30. 12/0/12V 50mA £1. 
0/12/15/20/24/30V 
8 -040v 

2A 45.95. 20V 2 1A £2.95. 
1 5A £2.85. 9 -0 -9V to £2.55. 12 -0 -12V to 

£2.95. 15.0 -15V 1 A £3.20. 30 -0 -30V I A £4.10. 

S -DECS AND T -DECS* I , 
S -DeC 42ß4. T -DeC £4.05. 
u -DoCA £4.45. u -DOCB £7.85, - ``.J,4i`' 
IC carriers with sockets: ...4 
18 di! £2.05. 10T05 £1.95. 

SINCLAIR CALCULATORS AND 
WATCHES* 
Cambridge Universal £6.80. Cambridge Scientific 
£9.55. Oxford 300 £13.30. Programmable Scien- 
tific with free mains unit £2495. Mains adaptors 
for other models (state type) £3.20. Assembled 
Grey Watch with free stainless steel bracelet 
£16.49. 

SINCLAIR PROJECT 80 AUDIO MODULES 
PZ5 £4.95. PZ6 £8.70, Z40 £5.75. Project 805Q 
£18.55. 
BI -PAK AUDIO MODULES 
S450 tuner £18.95. AL80 £4.33. PA100 £13.45. 
MK80 audio kit £27.20. Teak 60 £10.95. Stereo 30 
£1595. SPM80 £3.35. BMT80 £3.50. Send sae for 
free data. 
SAXON ENTERTAINMENTS MODULES 
SA1208 £20.50. SA808 £12, PM1202/8 £15. 
PM801/8 £11 .30. 

SWANLEY ELECTRONICS 
DEPT. PW, PO BOX 68, 

SWANLEY, KENT. 
Send sae for free leaflets on all kits. Post 30p on 
orders under £2.23, otherwise free. Prices Include 
VAT, Overseas customers deduct 7% on items 
marked*, otherwise 11%. Official orders welcome. 
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J. BIRKETT 
Radio Component Suppliers 
25 The Strait, Lincoln, LN2 1JF 

Telephone; 20767 
IO ASSORTED 20 TURN TRIMPOTS For 60p. 
5 MHz IOX CRYSTALS at 50p each. 
20 ASSORTED PHOTO and PHOTO DARLINGTON TRAN- 

SISTORS Untested for El. 
SILICON BRIDGES 200 PIV 2 Amp ,ü 30p, 40 PIV 3.2 Amp, 400 PIV I Amp 

C'Ñ 30p, 100 Ply 10 Amp <, 83p. 
50 ASSORTED TRANSISTOR ELECTROLYTIC CAPACITORS (4 

57p. 
100 MOLLARD C280 ASSORTED POLYESTER CAPACITORS C 57p. 
TAG ENDED ELECTROLYTICS size 2# z I'," 3300uí 64 v.w. (; 50p, 

4700uí 40 v.w. á. 45p. 
PLASTIC TRIACS 50 PIV 6 Amp (d ISp, 400 PIV 6 Amp rig 60p. 
PLASTIC S. R's. 50 PIV 6 Amp T 15p. 400 PIV 6 Amp .4, 40p. 
TUNING 

ft's. 
as 50p +500 +17+I7pf with S.M. Drive -ä; 38p. 

STC 12 VOL ,Ot Ut LE POLE CHANGE -OVER RELAYS ' 50p. 
P CHANNEL NOS ET's with circuits at 20 For El. 
TEXAS PNP POWER DARLINGTON TRANSISTORS 35p each. 
TEXAS 800 Volt 2 Amp NPN TRANSISTOR PLASTIC TO3 

3 For E1. 
200 ASSORTED CARBON FILM I, } Watt RESISTORS Odd Values 

IO AMP S.C.R's. 100 PIV (7: 25p, 400 PIV .. Sop, 800 PIV ;V 60p. 
600 KHz CRYSTALS IOXAJ TYPE íïì. 50p each. 
POWER TRANSISTORS MP 8512 PNP :a 20p, MP 8112 NPN 20p, 

R2008 V 50p, R2010 75p, BD 112 úi; 25p. 
2GHz STRIPLINE NPN TRANSISTOR SIMILAR TO 13E1190791 

a E3 each. 
VHF POWER TRANSISTORS UNMARKED GOOD 2N 3375 ,u 

LI each. 
WIRE ENDED CRYSTALS 28 KHz at 509 each. 
LOUDSPEAKERS 2;" 8 ohm, 40 ohm, 75 ohm. AS at 75p each. 
BOOKS "Building Simple Short Wave Transistor Receivers" at 60p and 

"Simple Transistor Test Gear" 04; 75p or El Pair. 
TIL 209 RED LED's at 5 For 57p. 
30 ASSORTED CRYSTALS IOXAJ Type Between 5100 To 7900 KHz 

h' LI -20. 
AUDIO AMPLIFIER 1.C's. SN 76001 4, 55p, TBA 6118 'd. 6Sp, TBA 641 

ñ. 80p, TBA 800 '. 85p, LM 380 à Bop, SN 76013ND A LI. 
I Pole 21 Way ROTARY SWITCHES 6ì+ 65p each. 
TEXAS 600 MHz NPN TRANSISTORS TYPE BF 224. 10 For 57p. 
25 BC 107 -8 -9 TRANSISTORS Untested for 57p. 
GERMANIUM TRANSISTORS AC 141K, ACI42K, ACI53K, ACI76K, 

AC 167K, ACIB6K All at 20p each. 
QUAD OP -AMPS 14 PIN OIL LM 3900 at 60p. 
20 VHF TUNING VARACTOR DIODES Untested for 45p. 
1000uí 40 e.w. ELECTROLYTIC CAPACITORS size I# x # at 3 for 35p. 
SILICON SOLAR CELLS '5 Volt 5mA ('. 35p each. 
FM 1.C's. like TAA 570 Untested with data at 5 for 57p. 
WAYRAD 107 MHz DOUBLE TUNED I.F. TRANSFORMERS 

lip each. 

NICKEL CADMIUM RECHARGEABLE CELLS 1.25V per cell. 
1.2 AmpH, 1.8 AmpH, 3.5 AmpH, 4.00 AmpH, 7.00 AmpH, 1000 AmpH. 
The above cells can be supplied in sealed packs with or without built in 
mains charger unit at various voltages and current. S.A,E. for prices giving 
D.C. voltage and current required. 
TRANSFORMERS 240V A.C. primaries. 
SEC 0.6V 1 amp. Sec 0- 12- 15- 20- 24 -30V I amp, 
Various others with low voltage high current secondaries. 
INVERTOR TRANSFORMERS 6V- 8watt.12v -8 watt. 
In vertors 6v -8 watt. 12V-8 watt 
RELAYS 6V D.C. coil 2 pole ele. 12v D.C. coil 2 pole c /o. 230V A.C. coil 
3 pole c/o suitable for aerial c /o. Various Bridges. Diodes, Transistors. 'a watt 
carbòn resistors. Condensers in stock. 
CAD PLATED B.A. nuts and bolts. 613A, 4BA,2BA. Bolts various lengths. 
6BA, 4BA, 2BA nuts. 
6BA, 4BA, 2BA. Brass studding in 12ìnc, lengths. 
Single sided P.C. board industrial grade. 
ALUMINIUM or TIN PLATED CHASSIS Price on application, made to 
your size, SAE, with measurements required. 
STEEL CASES. For your home brew equipment, made to your size. With 
steel or alloy front panel, mesh back panel, fixed or loose mesh lid. Finished 
in White or Metallic Blue, S.A.E. for price giving details of size required. 
S.A.E. for lists to:- 

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

497 Sheffield Road, Whittington Moor, Chesterfield, Derbys. 
Phone 0246. 450650 Chesterfield 

MAGENTA , 61 , 

Burton on 
Newton 

t, Tren SLetaffyss. 

electronics ltd. DE15ODW 

COMPGNENTS & HARDWARE 
LATEST CÀtALOGUE contains NEW PRODUCTS sheet 11. 

(sae for sheet 11 only). 
25p VOUCHER INCLUDED. 

Send for your copy now -25p. 

BUILD THESE PROJECTS! 
EXPERIMENTERS' POWER SUPPLY. 

TRANSISTOR TESTER. 

TEST METER RANGE EXTENDER. 

Circuits & details -send 20p per Item -refunded when all parts are ordered. 

Or send sae for further information. 
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SCOPES general purpose 3" for use on 240v 
tested with circ see Nov P.W. or write for details 
£25. V.H.F. Rx A.M. type R1392 crystal controlled 
for use on 100 to 150Mc /s band normally used as 
ground station Rx, uses 13 valves as two RF 
stages, B.F.O. Tuning meter etc with 0/P for 
phones. Contained in 19 case reqs ext supplies 
of 250v HT & 6.3v. Supplied with manual & mods 
to make Rx tunable over band in very good cond 
having recently been reconditioned by A.M. £18.50. 

AIRCRAFT H.F. Rx type R4187 & Control box 
these are a crystal controlled Rx covering 2.8 to 
18M /cs in 24 channels normally remotely controlled, 
the Rx is a dual conversion type using 16 min 
valves, also as BFO, CW & RT I.F. filters etc. 
normally 0/P for phones. The req ext supplies of 
24 & 19v DC or 200v HT & 19v, uses Hc6 /u crystals 
not supplied, we can now furnish modification 
details to enable these Rx to tune 80, 40 & 20 

meters also details of power supplies, copy of 
manual & control box are also supplied. £18.30. 
AIRPORT TAPE RECORDERS 10 channel 
units in 19" racks complete with amplifiers, bias 
osc, monitor & power unit panels, uses 4." tape 
on 14" spools as two 5 track Rec & two 5 track 
replay heads. For use on 230v 50c /s supplied with 
handbook and data (note no provision for erase) 
£86'40. We have a few tape decks only at £35. 
SIG GENS Marconi type TF144G 85Kc to 25Mc /s 
in 8 bands 0/P var luv to 1 volt with O/P meter 
etc for use on 240v with circ & leads tested £26. 
SLOW MOTION DIALS type A. 3" dia ratio 
40.1 scale 0 to 180 with cursor for á" shaft. Type B. 
4" dia ratio 200'1 scale 0 to 100 for 6 dia shaft 
(note type B new but soiled) £1 '65 each. 

CRYSTAL FILTERS 10.7 Mc /s size 28 x 16 x 
18mm 12 Kc b.w. £2.20 30Kc b.w. £1 '50 both new. 
TUNING CONDS 3 gang 78pí per section " 
shaft £1 '30. CRYSTALS types 10X & 10XJ 2 pin 
in freq range 2 to 15Mc /s 20 for £2. ROTARY 
SWTS larger type Inst swts all new. 8p 12w 8b & 
2p 23w 2b both £1,6- 6p 12w 6b £1.40. 7p 23w 7b 
£2. HEADPHONE LEAD 5ft lead complete with 
4000 to 250 ohm trans fitted- standard jack plug new 
£1'40. HEADPHONES with rubber ear muffs 
low res nom 100 ohm & complete with throat mikes 
£2. METER UNIT dual unit as270deg 1 Ma scaleO 
to 20 & small centre reading 100 -0 -100 Ua in case 
size 31" sq front glass n" tested £4'50. HELI- 
POTS two types both small, new with ä" shafts 
5K or 10K £1 65 eac. FERRITE AE etc as follows 
all new, ferrite rod with long & med wave cods 7" 

60p, ferrite rod only 8" x é 65p. Ae telescopic 8 

section chrome 36" open at base 85p. CABLE 
24 core colour coded ea core screened approx 
é O.D. new 5mt for £1.70. RADAR TX /RX ASS 
3cm contains, 2J42 Mag, K308 Klystron, mixer & 
AFC crystals, I.F. strip, 715C valve, TR cell, etc 
modern unit £18. POWER TRANSIS Lucas 
type DT6106 Sil npn Vc 500v lc 10 maps, Ft5 Mc /s 
new £3.50 ea. MURPHY R.T. Units H.B. dash 
mt. with handset & circ few only £22, also one 
H.B. 50w AM 25Kc base station & 4 mobiles as 
described £165. 

Above prices include carr /postage & V.A.T. Goods 
ex equipment unless stated otherwise, S.A.E. for 
list 16 or enquiry. Shop open Tues to Sat, 

A. H. SUPPLIES 
122 HANDSWORTH ROAD 
SHEFFIELD. S9 4AE. Phone 444278 (0742). 

i 
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credible Value in Precision Test Meters 
ïVAILABLE FROM SELECTED STOCKISTS. WRITE OR PHONE FOR LIST 

MICROTEST80 -I.C.E 20,000 Ohms /Volt 40 RANGES 
20,000 Ohms /Volt, (d.c.) 4,000 Ohms /Volt (a.c.) 2% accuracy. V d.c. 100mV to 
1 kV (6 Ranges). I d.c. 50µA to 5A (6 Ranges). V a.c. 1.5V to 1 kV (5 Ranges) I a.c. 
25QuA to 2.5A (5 Ranges). Resistance, Low Ohms, Ohmsx1, Ohms x10, 

Ohms x 100. Output Level Measurements 1.5V to 1000V (5 Ranges) 
+ 6dB to + 62dB (5 Ranges). Capacitance 25µF to 25,000 is (4 

Ranges). 1000 times overload protection (on Resistance ranges). 
Meter movement diode protection. Size (without case) 90x 

70x18mm. Automatic zero, non -parallax mirror scale. Un- 
breakable carrying case and probes supplied. Full After 

Sales Service available. Price £15.66 inc. VAT 

The I.C.E. Measurement System includes 
a comprehensive range of acces- 
sories: shunts, transformers, spec - 
ialised probes, transistor- tester etc. 
I.C.E. High- Voltage d.c. Probe, Model 18. 
Input Impedance: 500M Ohm, nominal (Other 
values available to order). The Model 18 d.c. 
Probe consists of a highly insulated moulded 
plastic body, fitted with a hand guard -ring, 

containing a stable, precision 500M 
Ohm resistor, which may used to 
extend the d.c. voltage measuring 

Sole lmi10rtei;, 
nd (?istribut5tS. 

or electronic voltmeters, to a maximum 
value of 25kV. The probe is fitted with 

a .r.. -ti. . .r.- '.n '. the volta e 
source to be measured and a connecting 

lead terminating in a 2mm plug for inser- 
tion into the measuring instrument's d.c. 

voltage input socket. (4mm plug available to 
order). £6.42 inc. VAT 

Electronic Brokers Ltd 49.53 Pancras Bd., 

SUPER TESTER' 
680R -I .C. E. 

20,000 Ohms /Volt 80 RANGES 
20,000 Ohms /Volt 1% d.c. 4,000 Ohms /Volt a.c. 2% 
V d.c. 100mV to 2kV (13 ranges). V a.c. 2V to 2kV 
(11 Ranges). t d.c. 5001A to 10A (12 Ranges). 1 a.c. 
250µA to 5A (10 Ranges). Resistance Ohms x 1, x 
100, x 1000, x 10,000 and Low Ohms. Reactance 
Detector 0-10M Ohms. Freq. Measurement 0 -5000 H 
(2 Ranges). Output Level 10 -2000V (9 Ranges). 
Decibels -24 -+70dB (10 Ranges). Capacitanc' 
0- 500,000 pF (2 Ranges using mains supply) 0.20,.. 
CF (4 Ranges using Internal 3 Volt battery). 1. 
times overload protection on Resistance ranges 
and meter movement diods protection. to Measure- 
ment Functions and 80 Ranges. Size 128 x 95 x 
32mm. Non -parallax mirror scale. Unbreakable 
carrying case supplied which contains probes, 
mains lead, crocodile clips and shorting link. 

Price £24.30 inc. YAT 

don NWI 2QB. Tel: 01 -837 7781 

1 

RSGB AMATEUR RADIO CALL 
BOOK 

New (1977) Edition 
Incorporates all new cailsigns and amendments notified 
between August 1975 and August 1976. 

Also includes valuable operating data such as band plans, 
beacons, prefix list, ITU zone list, beam headings and QSL 
Bureau sub -managers, and lists of clubs and groups. 
176 pages Price £2.10 post paid 

VHF -UHF MANUAL 
by D. S. Evans, PhD, AIM, G3RPE, 

and G. R. Jessop, CEng, MIERE, G6JP 
The most comprehensive and up -to -date review of vhf and uhf 
techniques available today. 

Chapters on receivers, transmitters, space communications, 
filters, aerials, microwaves and much more. Simple amateur 
television is covered and a data section provides valuable facts 
and figures to help the constructor. Many of the designs make 
use of integrated circuits, and the microwaves chapter gives 
Details of equipment for use up to 24GHz. 
Over 400 pages Price £570 post paid 

AMATEUR RA 
by Pat 

Basically an ideas and so 
brings together a large sel 
and many constructional an 

In this 5th edition som 
been included and other 
expanded. 

H 

ur 

ec 
d 

e 
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304 pages. Over 700 diagra 

MATEURS 
010 TECHNIQUES 
awker, G3VA 
ce book, this ever -popular work 
tion of new circuits and devices 
fault -finding hints. 
50 pages of new material have 
ections have been revised and 

ms Price £257 post paid 

A GUIDE TO A MATEUR RADIO 
by Pat Hawker, G3VA 

Extensively revised and enlarged, this 16th edition reflects 
current interest in ssb, vhf, transistor and valve equipment, and 
Class A and Class B licences. 

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

112 pages, fully illustrated Price £1.17 post paid 

These are just a few of a complete range of technical publications, log books and maps for the radio 
amateur. Send a large stamped self- addressed envelope for the complete list. 

The RSGU is the national society representing all UK radio amateurs. Membership is open 
to all interested in the hobby: write to the membership section and ask for full details. 
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SOUTHERN VALVE COMPANY 
P.O. Box 144, Barnet, Herts. Tel: 01.4408841 

DUALITY" Valves-90 day guarantee. ALL 
NEW& BOXED VALVES (incl. tax)-many makes. 
Radio Societies, trade etc. wetcome. 
AZ31 655 PCCBß 44p PY801 41p 
DY86/7 38p PCC88 625 UBF89 47D 
D7802 42p PC089 505 110085 482 
E7191 185 PCC189 535 UC1142 72p 
ECC81 355 PCF80 405 U01181 422 
50082 365 PC182 505 1301.82 42p 
50U83 3911 P0886 585 UCL83 Sep 
50085 405 P08200 955 15841 889 
E0088 48p PCF801 505 F89 42p 
ECH42 725 1.01,802 65p UL41 72p 
501481 36p 1105805 21.40 UL84 445 
501183 825 PCF806 505 13785 852 
501184 52p 801808 2135 1325 72p 
E0L80 525 PC11200 77p 1526 8513 
ECL82 475 PCL82 375 U191 70p 
EC1.83 88p PCL83 505 6/3012 70p 
E0586 60p 1.01,84 47p 6BW7 68p 
E1,80 80p 1.01.85 1 6823 709 
EF85 37p PCL805f 8£p BF28 755 
5886 525 8(11.86 605 676 47p 
5889 83p PCL200 £1 30 6L6 (near 900 
58183 37p PD500 92 25 equiv 5:7661 
E8184 37p PFL200 73p 20L1 801. 
EH90 585 102.36 70p 20P4 859 
51.34 85p PL81 60p 30C1 40p 
5L41 58p PL81A 545 30015 789 
EL84 855 PL82 385 30017 805 
51509 2225 PL83 46p 50018 2140 
E3184 47p PL84 46p 3085 758 
E751 475 PL5001 30FL1 
EY86/7 385 PL504 f 755 30FL2} 97D 
5540/1 53p PL508 11.10 30L1 402 
EZ80 35p PL509 22 00 30L15 78D 
EZ81 305 PL519 £2.80 30L17 72p 
G7501. 21.00 PL802 22.00 301112 75p 
09530 45p 8733 52p 30819 70p 
PC86 63p P781/3 41p 30101 £1.80 
PC88 635 1788 41p 3012.13 755 
PC97 40p P7500 1 30PL14 85p 
PC900 49p PY500A f £ 3010.15 852 
PC084 4115 P7800 41p 3084ME 905 

We offer return of post service. Post free over 
£1000. Postage: Ist valve 9p, extra valves Bp, 
Max. 555. Most types available, send sae for lists. 
Discount Prices. All prices subject to alteration 
without notice due to market fluctuations etc. 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. Mail order only. (LARGE valves 2p extra). 

Please 
mention 

Practical 

Wireless 

When 

replying 

to 

Advertisements 

Practical Wireless, January 1977 

SEMICONDUCTORS 
from 

LYNX ELECTRONICS (LONDON) LTD. 

THYRISTORS . 

PIV -8A 1A 3A 
(T092)(705) (0106) 

4A 
(T0220) 

SA 
(70220) 

8A 10A 
(T0220)(70220) 

15A 
17064) 

50 0.20* 0.25 0.35 0-32 0.41 0.42 0.47 0.96 
100 0.25* 0.25 0.45 0.37 0.47 0.48 0.54 1.02 
200 0.27* 0.35 0.45 0'40 0.58 0-60 0.68 1.14 
400 0.30" 0.40 0.50 0.45 0.87 0.88 0.98 1.40 
600 - 0.65 0.70 - 1.09 1.19 1.26 1.80 

TRIACS (PLASTIC TO -220 PKGEISOLATEDTAB) 

(a) 
4A 

(b) 
6-5A 

(a) (b) 
8.5A 

(a) (b) 
10A 

(a) (b) 
15A 

(a) (b) 
100V 0.60 0.60 0.70 0.70 0.78 0.78 0.83 0.83 1.01 1.01 
200V 004 0.64 0.75 0.75 0.87 0'87 0.87 0.87 1.17 9.17 
400V 0.77 0.78 0.80 0.83 0.97 1.01 1.13 1.19 1.70 1'74 
600V 0.96 0.99 0.87 1.01 1'21 1.26 1.42 t -50 2.11 2.17 
N.B. Triacs without internal trigger diac are priced under column 
(a). Triacs with Internet trigger disc are priced under column (b). 
When ordering please Indicate clearly the type required. 

OPTOELECTRONICS 
Displays Discretes 
704 0.95 0.125 Red (TIL209) 0.12 
707 0.95 0'2 Red 0-13 
727 1.95 0.2 Green 0.20 
728 1.95 0.2 Clear 0.14 
747 1.85 
750 1.85 

TTL 
74 Series 
Plastic 
7400 0 16 
7401 0.16 
7402 016 
7403 0.16 
7404 0.18 
7405 018 
7408 0.51 
7407 0.18 
7408 0.18 
7409 018 
7410 0.16 
7412 0.25 
7413 0.25 
7414 0.72 
7416 0.43 
7417 0.43 
7420 0.16 
7422 0.38 
7423 040 
7425 0.30 
7427 0.48 
7428 0.53 
7430 0.16 
7432 0.37 
7433 0.49 
7437 0.35 
7438 0.35 
7440 0.16 
7441 0.78 
7442 0.65 
7445 1.50 
7446 2.56 
7447 0.81 
7448 0.81 
7450 0.85 
7451 0.18 
7453 0.18 
7454 0.18 
7480 -0.18 
7470 0.32 
7472 0.26 
7473 0.30 
7474 0.32 
7475 0 47 
7476 0.36 
7480 0.55 
7481 1.26 
7482 0.75 
7483 1.12 
7484 0.85 
7485 1.25 
7486 0.32 
7489 2.92 
7490 0-45 
7491 0.68 
7492 0.57 
7493 0-45 
7484 0.85 
7495 0.87 

iTT BRANDED 
TRANSISTORS 
Type 05765. Med Voltage High 
gain NPN. To -18. Similar to 
BC107/8/5. 

5 pcs for 0.35. 
25 pcs for 1-20, 

100 pcs 3.50. 

LINEAR ICS 
LINEAR 
307 
380 
555 

5fí5 

588 
567 
709 
741 

748 
3900 
CA3045 
CA3046 
MC1304 
MC1307P 
MC1458P 
MC7AL 
SN75324 
SN75451 
SN75452 
TAA300 
TA A3105 
TAA550 
TAA611612 
T8A530 

ICS 
0.55 

14 Pin Dil 0.90* 

8 Pin DII 0.45 
14 Pin DII 2.00" 
8 Pin DII t.50* 
8 Pin Oil 2.00" 
8/14 Pin Oil 0.35 
8/14 Pin DII 0'28 
8 Pin Dil 0.35 
14 Pin Dil 0.70 

0.85. 
0.50" 
1.56 
1.17* 
0.77 
110 
2.55 
0.89* 
0.89* 
1.61 
1.38 
0.45* 
1-25* 
1.85" 

TO-3 KIPS POWER 
TRANSISTORS 
FULLY TESTED BUT UN- 
MARKED. SIMILAR to 12N3ß55 
EXCEPT VCEO > 5ßV HFE > 20 
@1 3 Amps. 

5 pcs for 51 .00 
10 pcs for 58.80 
20 pcs for £3 d0 
50 pcs for evogg 

100 pcs for al fo 

Special Offer 
Red Led 

RL209 
10p 

00 
1NX 
REGULATORS 

723 0.45 
1 amp Plastic 
7805 1.50 
7812 1.50 
7815 1.50 
7818 1.50 
LM340 -5 1.35 
LM340 -12 1-35 
LM340 -15 1-35 
LM340 -18 1.35 

SPECIAL 
OFFER 

LM309K 

1 A TO3 5V 

£1.25 

IC SOCKETS 
8 Pin 0.16 
14 Pin 0.16 
16 Pin 0.18 
24 Pin 0.45 
40 Pin 0.80 

T03 
HARDWARE 
INCLUDING 

1 Mica -2 washers 
Solder Tag 

2 Nuts /Bolts 
Washers 

50 sets for 655 

TRANSISTORS, 
DIODES, 

RECTIFIERS 
A0126 0.15 00181 088 0A90 0.08 
AC127 0.16 60182 0-92 0A91 0.08 
AC128 0.13 BD183' 0-97 0041 0.15 
AC128K 0.25 00232 0.60" 0042 0-15 
AC141 018 10233 048*10044 0.12 
AC141K 0.28 130237 0-55 0045 0.10 
AC142 0.18 BD238 0.80OC70 6.10 
AC142K0.28 00184 7-20 00 10 
AC176 0.16 BDY20 0.80 0072 ,0.22 
AC176K 0.25 BDY38 0.60 OC84 0-14 
AC187 0.18 BDY60 080 SC40A 0.73 
AC187K 0.25 BDY61 0.65 SC40B 0-81 
AC188 018 50762 055 SC400 0.98 
AC188K 0.25 138178 028 SC40F 0.65 
AD740 0.50 8F179 0.30 SC41A 0-85 
A0142 050 13F194 0-10 SC41B 0.70 
AD143 046 BF185 0.10" SC41D 085 
AD 149 0 45 8E198 0-12" SC41F 0.60 
AO161 035 88197 0-12" ST2 0-20 
AD162 0.35 BF224J 018 TIP29A 0.44 
AL102 0.95 8E244 017 'FIP30A 052 
AL103 0.93 BF257 0.30" TIP31A 0.54 
AF114 020 BF258 0.35 TIP32A 0.84 
AF115 0.20 BF337 0-32 T1P34 1.05 
AF116 0-20 BFW60 0-17 TIP41A 0-68 
AF117 0.20 BFX29 0.28 TIP42A 0-72 
AF118 0.50 BFX30 0.30 1142069 0.14 
AF139 033 BFX84 023 102070 0.18 
AF239 0-37 BFX85 025 104001 0-04 
BC107 009 0FX88 0-20 104002 0,05" 
PC1078 0-09 BFY50 020 104003 0.06" 
BC908 0,09 13F751 0,18 104004 007* 
80109 0.09 081052 0.19 IN4005 0.08* 
BC109C 0.12 BFY64 0.35 IN4006 0.09" 
BC117 0-19".8F790 065 104007 0-10" 
BC125 0.18IBR100 0.20 20698 014 
8C728 020" BFY39 040 2N697 0.12 
BC949 028* BSX19 0.16 20708 0.10 
BC142 0.23 t05X20 0.18 20929 014 
BC143 0-23 8SX21 0.20 2N930 0'14 
BC144 0.30 BSY95A012 2N1131 0'15 
80147 0.09 8T106 100 251132 0.16 
BC148 0.09" BT107 1.60 011304 0-45 
13C149 0-09" 8T108 1.60 2N1305 0.45 
BC152 025 6T709 1.00 2N1711 0.18 
00153 0.18" BT116 1.00 2N2102 0.44 
80157 0.09" 8U105 1-80" 202389 0.14 
50158 0.09 BU105/021 90* 2N2369A 0.14 
BC159 0,09' 815120 1.60" 2N2484 0.18 
BC180 0.32 BU204 1 80* 2N2846 0.30 
BC181 0.38 BU208 280* 252005 0.18 
BC1606 0.09* BY206 0.15 2N29055 022 
130182 0.11*, BY207 0.20" 2N2926R 010" 
BC182L 0.11" BYX36- 2N29280 0.09" 
BC183 010* 300 0.12` 2N2926Y 009* 
BC183L 0.10" 600 0.1525129260 0.10 
BC184 0.11. 900 0.18 203053 0,15 
BC184L 0-11" 1200 021 2N3054 0-40 
BC207B 012* 87X38- 203055 0.50 
BC212 0.11" 300 0.50 2N3440 0.56 
802120 0-11" 800 0.55 2,13442 1.20 
BC213 012* 900 0.60 2143525 0.50 
BC213L 0.12* 1200 0.85 2N3570 D-80 
BC214 014' BZX81 Series 203702 010 
BC214L 0.10 Zen 0.20 2N3703 010" 
BC237 016" BZX83or 203704 010* 
BC238 BZX88 253705 0.10" 
BC300 034 Series 203708 0'10" 
80301 0.32 Zeners 0.11 2N3707 010* 
BC323 060 C106A 0.40 2N3714 1.05 
BC327 018* C108B 0.45 253715 115 
BC328 0.18* C1060 050 2N3716 1.25 
00337 0.17* C106F 0.35 2N3771 1.60 
BC338' 0-17° CRS11050,25 203772 1-60 
BCY30 0.55 CRS1/100.25 2N3773 2.10 
BCY31 095 CRS1/20035 203819 0-28" 
BCY32 0.60 CRS1/40040 2143904 0.18' 
BCY33 0.55 CRS1/600.85 2143908 0.11" 
80734 0.55. CRS3-05034 2144124 014 
0CY38 05; CRS3-10045 204290 0-12 
BCY39 1.15 CRS3-200.50 204348 1,20 
BCY70 0.12 CRS3-40080 2144870 038° 
130771 0.18 C1753-60085 204871 0.35" 
BCY72 0.12 MJ480 0.80 204919 0.70" 
60815 0.55 MJ481 1'05 204920 050" 
00131 0.36 MJ490 090 204922 58" 
80132 0.40 MJ491 1.15 204923 064" 
1311135 0.36 MJE340 0.40. 255060 0.20' 
00136 0.39 MJE371 0.60 205061 025" 
BD137 040 MJE520 0-45 205062 0,27" 
130138 0.48 MJE521 0.55 205064 0.30* 
130139 058 055 0'50" 205498 065 

P, &P. 20p per order -Overseas ß0p- Matching 20p per pr. 

VAT 0% except for Item which are 120 % -No VAT on oversees 

LYNX ELECTRONICS (LONDON) LTD. 
Hlgham Mead, Chesham, Bucks. Telephone (02405) 75151 Telex 837571 
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SMALL ADS 
The prepaid rate for classified advertisements is 1 

pence per word (minimum 12 words), box numb 
40p extra. Semi -display setting £14.00 per sing 
column inch (2.5cm). All cheques, postal orde 
etc., to be made payable to Practical Wireless ar 
crossed "Lloyds Bank Ltd ". Treasury notes shou 
always be sent registered post. Advertisement 

Whilst prices of goods snow) 
advertisements are correct al 

closing for press, readers ar 
check with the advertiser bo 
availability of goods before o 
non -current issues of the m 

NOTICE TO READERS 
1 in classified 

the time of 
e advised to 
th prices and 
rdering from 
sgazine. 

Receivers and Components 

ZN1040E 4 Digit Count /Display IC ... £7.00 
1040E(R) Unmarked Reject of above 
Counts /Displays /Resets OK. .. £3.00 
DL707 Litronlx CA 7 Seg. Display .... £1.35 
7447 BCD -7 Seg. Decoaer Driver' '...... 0.95 
7489 64 B1T Read/Write Memory Fully 
Functional -Speed Fal lures .. 0.65 
ZN425E 8 BIT D -A /A -D Converter'...... £3.75 
P & P 20p. Free on orders over £5.00. 
Data Sheets 10p each (Mail Order Only). 
GJD Electronics, 105 Harper Fold Road, 
Radcliffe, Manchester, M26 ORQ. 

BRAND NEW COMPONENTS BY 
RETURN. Electrolytics 16V, 25V, 50V- 
0.47, 1.0, 

(0V- p). 100 -7p. (50V 2, 
ì69),22U-8p. 

0 /25V 
18p SOOSubminiature 

bead -type tantalums 0.1/35V, 0.22/ 
35V> 0.47/15V 1.0/35V 2.2/35V, 4.7/ 

47/6V, 100/ 
00V 0.001, 

0.62 -3129. 
C280 series 
al mounting 
015, 0.22- 
íp. 1.5 -20p. 
re ceramics 
f.-47 pf.- 

3p. 56 pt.- -3 0 pt. 1zp. Plate 
ceramics 50V E12 series 22 pí.- 
1pp000 pf. E6 series 1500 pf. -47000 pf.- 

2p. 
Polystyrene 63V E12 series 10 pf.- 

pf.-3p. 1200 pf. -10000 pf. -4p. 
Miniature Highstab carbon film re- 

sistors 13W E12 series 5% (10% 
over MO) 152- 10YIL2 -1p. 1N4148 -3p. 
1N4002-5p. 1N4006 -7p. 1N4007 -8p. 
Postage 10p Prices VAT inclusive. The 
C. R. Supply Co., 127, Chesterfield Rd., 
Sheffield S8. 

25V -11p. 10 /Z5V, 22/16rV, 
3V -12p. Mylar Film 1 

0.002, 0.005 -3p, 0.01, 
0.04, 0.05-4p. Mullard 
miniature polyester vertic 
E6 series 0.01- 0.1 -4p, 
5p. 0.33, 047 -8p. 
2.2 -24pp. Mullard miniatu 
63V, 2%, EI2 series 1.8 p 

SOWTER TYPE 3678 
MULTITAP MICROPHONE TRANSFORMER 
Primary windings for 600 ohm. 200 ohm and 60 
ohm with Secondary loadings from 2K ohm to 10 K 
ohm Frequency response plus /minus 1dB 20 Hz 
to25 KHz. Contained in well finished Mumetal box, 
33mm diameter by 22mm high, with colour coded 
end leads, low distortion. Delivery (small quanti- 
ties) EX STOCK, HIGHLY COMPETITIVE PRICE 
FULL DETAILS ON REQUEST. 
E. A. SOWTER LTD., Dedham Place, Ipswich, 

IP4 IJP. Telephone 0473 52794 

DIODES IN914E 2p ea. £1.30/100, £10/ 
1,000 5% Zeners 2.7 -36v 5p ea £4/100, 
800V 1 amp Low VF 5p ea £4/100 20p 
p & p. Bale Electronics, Nanock' 
Dalton, Dumfrieshire. 
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Classified Advertisement Manager, Practic 
Wireless, Room 2337, IPC Magazines Limite 
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CONDITIONS OF ACCEPTANCE 

OF CLASSIFIED ADVERTISEMENTS 

1. Advertisements are accepted subject 
to the conditions appearing on our current 
advertisement rate card and on the express 
understanding that the Advertiser 
warrants that the advertisement does not 
contravene any Act of Parliament nor is it 
an infringement of the British Code of 
Advertising Practice. 
2. The publishers reserve the right to 
refuse or withdraw any advertisement. 
3. Although every care is taken, the 
Publishers shall not be liable for clerical 
or printers' errors or their consequences. 

RESISTORS: Type AEL II Carbon 
Film 5% E24 range. Sold in units of I 3W INTEGRATED AMPLIFIER 
10 14 w 7p per 10, 12w Sp per 10. Min. 
order of £2 P &P 15p + 12'2% VAT. 
C. W. Electronics, 10 Kingsley Path, 
Britwell, Slough, Berkshire. We can 
also supply to the Trade. 

300W TOUCH 
SWITCH KITS 

TS300K Contains Triac, lb, Diodes, Resistors, 
P.C.B. Frontplate, etc. Replaces conventional 
light switch with NO REWIRING. TOUCH one 
insulated plate for ON, another for OFF. Complete 
with instructions -ONLY £3.67. 
ALSO TSA300K AUTOMATIC as above but 
with only ONE TOUCHPLATE. TOUCH for ON 
and light stays on for a preset time. Ideal for 
stairs and hall. Complete with instructions - 
ONLY £3.67. 
300W LIGHT DIMMER KIT replaces conventional 
Light Switch -£2.45. 
CMOS TRIACS 400V T0220 

CASE Motorola ISOLATED 

6.5A 80p 
8.5A 85p 
Disc 20p 
NE555 8 pin DIL 44p 
741 8 pin DIL 24p 

4000 
4001 
4007 
4011 

4013 
4015 
4016 
4017 
4040 
4049 

20p 
20p 
20p 
20p 
57p 

105p 
57p 

105P 
105P 

57p 
4501 20p Ch 
4510 135p MII 
4516 135p 100 
4586 155p 

ADD 8% VAT ( 
Order Only to:- 

T.K. E 
106 Studley Gran 

BC148 9p" 
BC158 11p' 
2N3055 36p 
2N6027 
(put) 30p 

1N4004 6p 
1N4148 4p' 

RESISTORS 3W 5% E12 220' 
-10M Mullard 2p' 
LDR 1" Dia. 4000 to IMO light 
to dark 45p 
NEON wire -ended 7p 

5ke 11 Amp 20p 
rite rod 11" x i" diameter 12p 
VI MAINS TRANSFORMERS 
mA 6 -d -6v 85p 

12 -0 -12V 05p 
120%) PLUS 25p P&P. Mall 

LECTRONICS 
ne Road, London, W7 2LX 

COMMUNICATIONS RECEIVER 
modules, Small superhet circuit boards 
requiring only controls and tuned 
circuits. 9 volt. Mosfet mixer, IC IF, 
BFO, PROD. Det. Excellent AM /CW/ 
SSB results reported by delighted 
users. SAE details. PR College Elec- 
tronics, Millend, Stonehouse, Glos. 

OAP 
COl 

4Pe 
VINTAGE RADIO 

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 1976 catalogue, 50p post paid. 

TUDOR REES (Vintage Services), 64, Broad 
Street, Staple Hill, Bristol, BS16 SNL. Tel. 
Bristol 565472. 

MULLARD COMPONENTS. Send s.a.e. 
for free list to P.M.S., Dept., PW3, P.O. 
Box 6, Crawley, Sussex RH10 6LH. 

*Po =3W rms *THD =O.2% @ 2.5W 
*Freq, response 10Hz- 100KHz @ 
25W *0/P into 4, 8 or 16 ohms 
*80mm X 80mm *Supply, s /cot and 
thermal protection *With data 
sheet and cct. diagram. 

ONLY £1.95 
Holme Electronics, 
36A Front St., . 

IF & P lop) Arnold, Notts. 

Precision Polycarbonate Capacitors 
All High Stability- extremely Low Leakage 

440V AC RANGE 
Value Dimes- Price 
(µP) dons (mm) each 

L D 
01µF 27 12.7 68p 
0.16µF 27 12.7 80P 
022µF 33 16 88p 
0.25µF 33 16 92p 
0330F 33 16 99e 
0.47µ5 33 19 £1.10 
014F 33 19 6118 
088µF 50.8 19 21.25 
1.0µF 50.8 19 21.37 
1.5µF 50.8 25.4 21.84 
2.0µF 508 264 21.95 22µF 89.68 28 44 28.90 
TANTALUM BEAD CAPACITORS -Value available: 
0.1, 3.22, 033, 0.47, 0.68, 1.0, 2.2, 3.3, 4.7, 6.8µF at 
15V/25V or 36V; 10.0µF at 16V /20V or 25V; 22.01AF at 
6V /10V or 16V; 3355µF at 6V or 10V; 47.0µF at 3V or 
6V; 100.0µF at 3V. All at 12p each, 10 for £110, 60 
for £8', 100 for £9 ". 
TRANSISTORS a I.+'s 
BC107/8/9 Op BC212/212L 12p 

BC114 12p 'BC213/213L lip 
'BC147/8/9 10p BC214/214L 111/ ' 50153 lltp 9BF194 /5 12p 
'BC154/7/8/912p B1Y50/1/2 20p 
BC192 /182L lip AF178 40p 
'BC183/183L 11p AF239 38 
'BC184/184L 12p 

Value(µF)f1% t2% ±5% 
0.01-0.2 £128 751) 50p 
0.22-0.47 11.32 77p 51p 
068µF £444 84p 58p 
10µF £1.58 91p GOD 
14F 5174 £148 87p 
22µF £1.98 £432 75p 
33µF 82.40 £1.60 90p 
4.7µF . £2.82 £1.88 £1.23 
68µF £3.48 £2.32 8147 
10µF £4.98 £3.32 £2.01 
15µF £7.14 £4.78 £2.88 

2703055 50p 
0C44/45 200 
0071/2 20g 
NE555 Timer 810 
741C 8 pin D1182p 
ZN414 4116 
8N76018ND 

2N3702/4 11p £1.50 
POPULAR DIODES -1N514 Bp, 8 for 45p, 18 for Sop 
IN516 8p. 6 for 45p, 14 for 90p; 1544 Sp, 11 for 50p; 
26 for £1.00, 1N4148 5p, 6 for 27p, 12 for 48p; 1274001 
5 1p; 002 8p; 003 8 }p; 004 7p; 005 70p; 006 8p; 007 8 }p 
LOW PRICE ZENER DIODES- 400mW, Tol. ±2 at 
6mA. 3V; IV3; 3V6; 4V7; 5V1; 6V6; 872; 6V8; 7V5; 
9V2;9V1;15V; 11V; 12V; 13V; 13.5V; 15V; 18V; 18V; 
30V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for S8p, 
10 for 65e, 50 for £312. SPECIAL OFFER: 100 Zeners 
(may be mixed) for £600. 
RESISTORS -High stability, low noise carbon film 6 
OW at 40 °C, }W at 0°C. 512 aeries only -from 2.2 LI to 
2.2Mí2. ALL at 1D each. 8p for 10 of any one value, 
70p° for 100 of any one value. SPECIAL PACK; 10 of 
each value 2.212 to 2.2M I) (730 resistors) £5. 
SILICON PLASTIC RECTIFIERS -1.5 amp, wire -ended 
D027: 100 P.I.V. 7p (4 for 26p): 400 P.I.V. 8p (4 for 30p). 
BRIDGE RECTIFIERS -2} amp: 200V 40p; 350V 45p; 
600V 65p. 
SUBMINIATURE VERTICAL PRESETS -0.1W only: 
All at bp* each; 50; 100; 220; 470; 680 ohm; 1k; 21s2; 
4k7; 6k8; 10k; 16k; 22k; 47k; 100k; 320k; 680k; 131; 
2M6; 5M. 
PLEASE ADD 20p POST AND PACKING ON ALL 
ORDERS. EXPORT -ADD COST OF SEA /AIRMAIL. 
Add 8% VAT to all items except those marked with 

which are 121%. 
Send S.A.E. for additional stock lists. 

Wholesale price lists available to bona Ode companies. 
MARCO TRADING (Dept. P4), 

The Old School. Edataston, Weal, Shropshire. 
Tel: Whixall 484/465 (STD 094 872) 

(Proprs. Minicost'Tradtng Ltd.) 

ELECTRONIC COMPONENTS. Stan- 
dard Jack Plugs 15p, 2 Pin Din plugs 
lOp, 5 Pin Din Plugs 16p, 5 Pin -5Pin 
Din Leads 90p, Stereo Headphones 
£2.75 13A 3 Pin plugs 20p. VAT 
included. S.A.E. Lists. Callers wel- 
come. Torbay Electronics Components, 
185 Higher Union Street, Torquay, 
Devon. 
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Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater, 
Fleetwood FY78JZ. 

COURSES - RADIO AMATEURS 
EXAMINATION City & Guilds. Pass 
this important examination and obtain 
your 

G ft hs oa tudyCourse. For details of 
Home 

other courses (GCE, Professional 
Examinations etc) write or phone - 
THE RAPID RESULTS COLLEGE Dept 
JXl Tuition House, London SW19 4DS. 
Tel. 01 -947 7272 (Careers ' Advisory Ser- 
vice) or for a prospectus only ring 01- 
946 1102 (24hr recording service). 

For Sale 

DISCOLIGHTS. 3- channel soundlights 
£17.50! Strobes £22! Full catalogue 
from: Aarvak Electronics, 12a (P) 
Bruce Grove, London N17 (01 -808 8923). 

RHYTHYM GENERATOR profession- 
ally built from kit supplied by 
Watford Electronics. Perfect working 
order. £30.00 inc. postage. D. M. 
Nicholls, "Brooklyn" Shore Road, 
Gronant, Prestatyn, Clwyd. 

BACK COPIES of PW /PE. SAE for list. 
15 Yealmpstone Drive, Plympton, Ply- 
mouth, Devon. 

SINCLAIR SCIENTIFIC £6, 3BP1 C.R.T. 
New £6, Scope good working order, 
Sens llmV -100V per cm 3 in screen. 
T.B. 10hz -5khz. Good value £33. Moore, 
29 Longmynd Drive, Fareham, Hants. 
P014 111W. 

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 Service 
ing" books from 1960 -61 edition on- 
wards. Bells Television Services, 190 
Kings Road, Harrogate, N. Yorkshire. 
Tel: 0423 55885. 

EDDYSTONE EC10Mk11 Receiver good 
condition wanted privately. Please 
write; Sperring, Hartley Wintney, 
Hants. RG27 8NA. 

VALVES 
Radio -TV Industrial Transmitting 

2200 Types. 1930 to 1975, many obsolete. List 
20p. S.A.E. tor quotation. Postal export service. 
We wish to purchase all types of new and boxed 
v.ivea. Wholesaler's. Dealer's. etc., stocka 
Purchased.. 

COX RADIO (SUSSEX) LTD., The 
East Wittering, Sussex. West Witte 

Parade, 
ring 2023 

Books and Publications 

FREE T.V. CIRCUIT DIAGRAMS 
All main British T.V. sets (plus many foreign) 
comprehensively covered in our easy -to- follow 
T.Y. Repair Manuals -4 mono and 3 colour. 
Just send model no., if colour (mfrs. chassis 
type helps) with £4:50 and receive the manual 

I cover i no your se lus your set's circuit diagram 
on request free. Set of 7 only £27 post free. 

British T.V. Circuit Diagram Manuals -the main 
mono (over 37 series) for £8.90 and virtually 
every colour for £17.50. 
Full details of these and other publications from: 

IC 
, L 

T.V. TECHN 
70 CHURCH ST., LARKHALL 
Tel. (0998) 883334, 

AN ARKS 
ML9 1HE 

DX-TV 
The new booklet "LONG- DISTANCE 
TELEVISION" by Roger W. Bunney 

tiling the 
aspects of 
cl the DX- 
ition is a 

enlarged 
ions, now 
s and pro - 

available 
f surface 
my from: 

33 Cher - 
[ants, S05 

is now published, deti 
, practical and theoretical 

weak signal reception an 
TV hobby. The 3rd ed 
completely revised and 
version of earlier edit 
running to some 60 page 
fusely illustrated. It is 
at £1.11 (inclusive o 
postage world wide) o 

WESTON PUBLISHING, 
ville Street, Romsey, H 

8FB. 

START YOUR OWN BUSINESS 
Y1TfRâ 

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 goidmine of Information and 

knowledge. 
[lnix £3,90 nius 26n P &P. 

Aerials 

G2DYM AERIALS 
& PROJECTS 

G5RV & G2DYM AERIALS FOR TX or SWL, 

see last months Advertisement. G5RV designed 

aerials under Licence of LOUIS VARNEY, 

C.Eng. M.I.E.E. ANY AERIAL, A.T.U. or 

Product CUSTOM BUILT by G2DYM (Ex B.B.C. 

ENGINEER). WE make NO wild claims, we state 

facts:- THE AERIAL is the MOST important part 

of YOUR STATION. GOOD STATIONS, TX or 

SWL's, Commercial or Amateur, START with a 

GOOD AERIAL, made & properly designed to 

work on SOUND THEORY, they must be efficient, 

but need not cost a fortune. Any man who tells 

you In "Gobbledegook" he can sell you a quart 

in a pint bottle is a fool, and what's more takes 

you to be a fool too! For a 05 R9i- signal use a 

GOOD AERIAL designed for the frequencies you 

use and where applicable on A.T.U.; for that 

exotic DX, add skill and good propagation 

conditions. 

DO NOT BUY A ROLLS ROYCE AND TRY 
TO RUN IT ON PARAFFIN. 

CONSULT US for DESIGN & ADVISORY 

SERVICE, send large S.A.E., 3 6+ stamps, a list 
of the Bands in order of interest to you, a good 

legible diagram of your layout of Garden, show 

the positions of House, usable Trees, Poles, 

Chimneys, Shack etc., give all measurements 
inc. heights & relevent details. TX & RX. mention 

any special problems, T.V.I. etc. We will quote 

you for (1) Designing. (2) Custom building, one 

or more systems tailored to your individual 
requirements, equipment and space available 
to you. 

LAMBDA ANTENNA STUD FARM, 
WHITEBALL, WELLINGTON, SOMERSET. 

Electrical 

STYLI, CARTRIDGES & AUDIO LEADS 
etc. For the best at keenest prices send 
S.A.E. for free illustrated list to: 
Felstead Electronics (PW), Longley 
Lane, Gatley, Cheadle, Cheshire. SK8 
4EE. 

Ladders 

Service Sheets 

Magnum Publications Dept PW5 
BNnksway Trading Estate, Brinksway, 
Stockport SKS OBZ. 

Overseas Distributors wanted. 

LADDERS. Varnished. 20ft 9in extd. 
£2303. Carr. £190. Leaflet. Also alloy 
ext. up to 621, ft. The Ladder Centre 

el 54 s (1) Telford, 
58664 Callers welcome. 

SERVICE SHEETS -COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 75p. Please send large 

Stamped Addressed Envelope. 
We can supply manuals for most makes of Colour Television Receivers by return of post. 

B.R.C. PYE ECKO PHILIPS ITT /KB SONY G.E.C. HITACHI BAIRD ULTRA INVICTA 
FERGUSON H.M.V. MARCONI AND MANY MORE. 
Let us quote you. Please send a STAMPED ADDRESSED ENVELOPE for a prompt reply. Also 

comprehensive TV. 
G.T. TECHN CAL NFORMATION SERVICE 

A.E. for details. 

10 DRYDEN CHAMBERS, 119 OXFORD STREET, LONDON WIR IPA. 
MAIL ORDER ONLY. 

SERVICE SHEETS, Radio, TV etc., 
50p and s.a.e. Catalogue 20p and s.a.e. 
HAMILTON RADIO, 47 Bohemia Road, 
St. Leonards, Sussex. 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PRI 71W. 

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 d. Magazines on Radio, TV, etc. Free lists on request 
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by Del 
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yntheslser or musical effects 
using some of the huge range of DEWTRON 
modules. Or, build fuzz or way -way at budget 
prices using special kits. 

Send 20p for Catalogue from - 
D.E.W. Ltd., 254 Riagwogd Road, lterndown, 
Dorset BR22 OAR. 

LOW -COST I.C. MOUNTING for any 
size DIL package. 100 Soldercon 
sockets 65p. 7 and 8 hole plastic 
supports 5p /pair. Quantity rates. SAE 
details and sample. Trial pack 65p. 
(P & P 10p /order). P.K.G. Electronics, 
Oak Lodge, Tansley, Derbyshire DE4 
5FE. 

RECHARGEABLE NICAD BATTERIES 
`AA' (HP7), £1.05; `Sub C', £1.29; 'C' 
(HP' 1), £2.02; `D' (HP2), £292. PP3, 
£4.98. Matching chargers, respectively, 
£4.48, £4.48, £5.24, £5.24, £3.98. All 
prices include VAT. Add 10% post and 
package. SAE for full list, plus, if 
wanted, 35p for `Nickel Cadmium 
Power' booklet. Sandwell Plant Ltd., 
1 Denholm Road, Sutton Coldfield, 
West Midlands B73 6PP. Tel: 021 -354 
9764. 

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. 10in x 
6in x 3in £2.42. 10in x 8in x 3in £3.02. 
12in x loin x 3in £3.96. 8in x 4in x 4in 
£1.98. 10in x 6in x 4in £2.97. 12in x 
8in x 4in £3.96. Tin x Tin x 5in £2.91. 
8in x loin x 6in £3.96. 12in x 8in x Tin 
£4.40. 12ín x 12in x 7in £4.84. Plus 85p 
carriage and 8% VAT. Over 400 models 
VS 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. 

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 

BUILD if. TREASURE T 
THE 

` ' ` MK Ill Metal 
Jar,can tuning 

Britain's best selling metal 
locator kit; 4,000 sot 
Weighs only 22oz. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 17in. 
Prebuilt search coil assembly 
Thoroughly profession finish 
As seen on BBC1 and B8C2 TV 
You only need soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit v Send stamped, addressed 
envelope for leaflet 

w14seellane©us 

Complete £14.75. Built &tested £1.975 Kit 
Past E1 .00 +£IHI VAT Posttt00 +41,, S0 VAT 

MINIKITS ELECTRONICS, 
Se CLEVELAND ROAD, 

LONDON, EIS 2AN - ((,Sall order anly) 

DO -IT- YOURSELF 
HI -FI STEREO 
SPEAKER KITS 

The best value around ! 
Send for details 

HELME AUDIO 'rt! PRODUCTS LTD. 
, Dept. RW. 

SUMMERBRIDGE 
HARROGATE YORKS 

Tel. Darley 279(Std Code 0423-72) 

THE SCIENTIFIC WIRE CO 

Copper - Nickel Chrome - Eureka - Manganin 
Wires. 

Enamelled - Silk - Cotton - Tinned Coverings. 
No minimum charges or quantities. 
Trade and Export enquiries welcome. 

S.A.E. Brings List. 
P.O. BOX 30, LONDON, E4 SBW 

ENAMELLED COPPER WIRE 
S.W.G. I lb reel It lb reel 
10 to 19 E2.95 EI.60 
20 to 29 £3.15 LI -80 
30 to 34 £3.45 LI.90 
35 to 40 43.65 E2.16 

Computer p is for hobby, 

10 experimenta ,educational 
and rofessi na I use. P 

KB6: 56- station standard 
Teletype layout 

AS RECOMMENDED FOR 
PRACTICAL WIRELESS 

VIDEO WRITER PROJECT 

<Pn 

ELECTRONIC BROKERS LTD 
49/53 Pancras Road 

1.ondonNW12AB 
Tel:01-837 7781 

804 

ASCII -Coded TTL- compatible 4 -bank alphanumeric reed -switch key- 
board with ROM encoder chip, strobed output, two -key rollover and 
debounce. Standard 7 -bit ASCII code (no parity). Supplied complete 
with circuit diagrams and code chart. 

SPECIFICATIONS 
Power Supply: +5VDC +/ -5% 150mA; -12VDC +/ -10% 10mA. Output 
Logic Levels: Data Bits I through 7: Ov "0" 45V; 2.6V "I" 5.25V. Fan 
Out; One standard TTL load. Strobe: 2.6V "1" 525V; Ov "0" 46V. Fan 
Out: 10 standard TTL loads. Strobe signal delay 10 milliseconds nominal to 
allow data to stabilise. 

Price £3500 plus El 00 P &P + 8% VAT (Send £3888) 
ALSO AVAILABLE- SPECIAL LOW -COST KEYBOARD: 

KBS: 3 -bank alphanumeric Baudot -coded 36- station keyboard. TTL- compatible 
strobed output. 

Price £20.00 plus LI -00 P &P -I- 8% VAT (Send £22.68) 
BURROUGHS SELF -SCAN DISPLAYS 

16 display positions instructed by a 6 -bit coded signal to display one of 64 pre- 
programmed characters as a 5 x 7 dot matrix. Each character 0.4 "high. Input 
signal 6 -bit data, clock, reset ,etc. Power supplies +5V, -12V and +250V. 
External repertoire A -Z, 0 -9 + special symbols. Size 8i x 2, x II approx. 
Price; Ex- equipment £49,50, brand new £6000 plus £2 P &P plus 8% VAT. 
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Miscellaneous ( continued ) 

CHROMASONIC ELECTRONICS 
From Denco Coils through TTL, C'Mos, Quartz Crystals, Vero, DVM Chips, Clock Chips, 
LED's; LCD's; Displays, Transformers, Boxes, Cases, Knobs and millions of R's and C's, 
Transistors and Diodes. 
It's all in our BRAND NEW illustrated CATALOGUE. FREE with every copy are 36p worth 
of vouchers. 

Send 35p, inc. Free p & p to: 
Dept. I Chromasonic Electronics, 56, Fortis Green Road, London NIO 3H N. 

LOW COST - NIGH EFFICIENCY 

AUDIO OSCILE TOR £20 

RANGE: 10Hz to I00kHz. OUTPUT: IV, 
sineisq. DISTORTION: less than 0-02%. 9V 
battery. Also available in Kit form at E16. 
Add 8% VAT. P. & P. and ins. 75p. 
Leaflet available, also F.M. Signal Generator, 
Miliivoltmecer, freq. meter, THD analyser, 
P.S. Units. S.A.E. please for literature. 

TELERADIO ELECTRONICS 
325 Fore Street, London, N9 OPE 

Tel. 01-807 3719 

DO- IT - YOURSELF LOUDSPEAKERS 
for hi -fi are our speciality. Full range 
of components and accessories in- 
cluding chassis speakers, crossovers, 
sound absorbent, grille fabrics etc., 
always available. We stock the 
fabulous value Helme speaker kits 
complete with full and easy instruc- 
tions, also Peerless and Wharfedale 
kits. Just about the lowest prices 
anywhere! Send 812P stamp for bar- 
gain list to: Audioscan, Dept PW -177 
4 Princes Square, Harrogate, North 
Yorkshire. . 

GOING DOWN ? 
LISTEN to EXCITING 100 -610 KHz band with an 
L.F. CONVERTER between your antenna and 
receiver (1.54 MHz). EASY to make, all parts, 
printed circuit, case etc, instructions, money 
back assurance, ONLY £560 inc. post. 

CAMBRIDGE KITS 
45(PN) Old School Lane, Milton, Cambridge. 

RADIO, learn from the beginning. 16 
Vintage Circuit Diagrams, Receivers 
and Transmitters with notes, £1.00. 
J. M. Allister, P.O. Box 78, Maiden- 
head, Berks SL6 SAY. 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD S10, 38D. 
BEC CABINETS (Illus'd) 

METAL CASES 
DR`( TRANSFER LETTERING 
Send l5p for leaflets (Refundable) 
Trade enquiries Invited 

AERIAL WIRE. High quality rr.v.c. 
covered multi- strand copper. 50ft, 85p 
(15p) 75ft, £1.28 (17p); 100ft, £1.67 
(23p) 150ft, £2.51 (34p); 200ft, £3.36 
139p) 250ft, £4 19 (46p); 300ft, £4- °7 
(48p) P &P in brackets. A.1 Radio 
Components, 19 The Borough, Canter- 
bury, Kent CTl 2DR. 
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SURPLUS TO INDUSTRIAL 

REQUIREMENTS 

25- assorted spindle potentiometers 
25- assorted electrolytics axial wire 

ended 
25- assorted 7R 10R 2OR wire - 

wound presets 
4- single pole 100VDC relays 

20-neons (10 clear 10 amber) 
5 -misc. lever key switches 
6 -misc. dual potentiometers 

£1.25 inc. VAT + 20p post & pack- 
ing-any selected pack G.W.O. to- 
BLORE- BARTON LTD. REEDHAM 
HOUSE BURNHAM BIJCKS. 

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 12 ins 
13 watt 8 watt 
£4.90 44.00 

All lamps have On /Off Switch, Wrong Polarity 
Protection Device and Diffuser. 

C60 CASSETTES 32p Alf cassettes in Plastic 
C90 CASSETTES 45 

Case with index and 
P Screwed Assembly. 

All prices include VAT. Add Postage 5p in £1. 
Quantity Discounts. SALOP ELECTRONICS 
10 Units 5% 23 WYLE COP 
51) Units 7% SHREWSBURY 

100 Units 10% Tel. 53206 

BINOCULAR MAKER 
rsllnlFtala,J(y, 

Q LEAVES 6ON lIÀNpS FßFF 
2, 2'r or3x Model witb 

laved Lein Mount 

See close -up work with 
Iess eye strain. Light- 
weight adjustable head- 

band. Powerful optically 
£9,95 ground lenses. Can be worn over 

normal glasses. Essential Industry, 
Home workshop, Collecting, Modelling, 
Jewellery, Watchorakers. Any fine- work. 
DE LUXE model with superior quality lens. 
PLUS hinged lens mount. 2x model E9.95 + 
75p P. & p., 2kx model EI0.50 + 75p p. & p., 
3x model E10.95 i 75p p. & p. 
Access accepted -Send name, address and no. 
JOHN DUDLEY & CO. LTD., Dept. WP8, 
301 Criektewood Lane, London, NW2. 
Tel. 01.458 5917. (Callers welcome). 

FOR A PROFESSIONAL FINISH to 
your projects use our engraved front 
panel service. S.A.E. for price list. 
Write to Box No. 134. 

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. $end 95p for catalogue. 

Ramer Constructor Services, 
Masons Road, Stratford on Avon, 
Warwicks. - Tel. 4$711 

GORSE'S 
MAIN STOCKISTS FOR 

GRUNDIG 
Satellit 2000, 21 Wave Sand Radio, TK545 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. (please send S.A.E.) 

42.44 CHURCH ST., 77 THE MALL 
BLACKBURN BURNLEY 

Tel: 51652 Tel: 35229 

MAIL ORDER 
PROTECTION SCHEME 

The Publishers of Practical Wireless are members of the Periodical Publishers 
Association which has given an undertaking to the Director General of Fair Trading 
to refund monies sent by readers in response to mail order advertisements, placed by 
mail order traders, who fail to supply goods or refund monies owing to liquidation or 
bankruptcy. This arrangement does not apply to any failure to supply goods advertised 
in a catalogue or in a direct mail solicitation. 
In the unhappy event of the failure of a mail order trader readers are advised to lodge 
a claim with Practical Wireless within three months of the date of the appearance of 
the advertisement, providing proof of payment. Claims lodged after this period will 
be considered at the Publisher's discretion. Since all refunds are made by the magazine 
voluntarily and at its own expense. this 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, displays or postal bargains where cash had to be 
sent in advance of goods being delivered'. Classified and catalogue mail order adver- 
tising are excluded. 
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WATFORD ELECTROLIOS- 
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.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 259* TO ALL 
ORDERS UNDER £10 00. OVERSEAS ORDERS POSTAGE AT COST, 
AIR /SURFACE. 

VAT Export orders no VAT. Applicable to U.K. Customers only. Unless !'\ stated otherwise, all prices are exclusive of VAT. Please add 8% 
to devices marked *. To the rest add 12;%. 

We stock many mere item$. It pays to visit us. We are situated behind Watford 
Football Ground. UndergroufldlBr. Rail Station: Watford High Street. 
Open Monday to Satúrdayu, Ahlple Ftee Car Parking space available. 

POLYESTER CAPACITORS: Axial lead type. (Values are in uf). 
400V: 0001, 0.0015, 00022, 0.0033 59; 0,0047, 0 0068, 0'01, 0.015, 0.018, 0022 6p; 
0033, 0.047, 0068 8p; 0.1, 0.15, 0-22, 10p; 0'33, 0.47, 18p; 0.68 24p. 
160V: 0.039, 0.15, 0.22, 0.33 6p; 0.47 10p; 0.68 15p; 1 .018p; 1'5 20p; 2.2 249; 4.7 28p 
DUBILIER: 1000V :0.01, 149; 0.022, 15p; 0-047, 16p; 0.1, 19p; 0.47 43p. 

POLYESTER RADIAL LEAD (Values in id). 250V: I FEED THROUGH 
0.01, 0.015, 0.022, 0.027 Sp; 0.033, 0047, 0.068, 0.1 6p; 0.15 7p; 11 CAPACITORS 
0.2 .2 2, 0-33 O-4710p; 0.6814p; 1'019p; 1.5249; 2 28p. 1000pF /35OV 8p 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are in NF). 
250V: 100pF, 40p; 100V: 20,13p; 63V: 0.47,1.0,1.5, 2.2, 2.5, 3.3, 4.7, 6.8, 8, 10, 15, 
22, 47, 7p; 32, 50, 10p; 63, 100 12p; 1000, 50p; 50V: 1.0, Op; 50, 10p; 220, 10p; 470, 
28p; 40V: 33, Bp; 35V: 1000, 389; 25V: 10, 22, 6p; 80, 100, 160, 8p; 220, 13p; 640, 21 p; 
1000, 27p; 2200, 34p; 3300, 39p; 4700, 47p; 16V: 10, 40, 47, 68, 100, 125, 220, 6p; 1000, 
1500, 15p; 4700, 46p; 10V: 4, 100, 6p; 540, 10p; 1000, 14p; TAG -END TYPE: 70V: 
2500, 98p; 4700, 111p; 64V: 3300, 94p; 50V: 2000, 72p; 40V: 10000 145p; 4000 70p; 
2500, 65p; 25V: 4700, 48p; 16V: 389 

TANTALUM BEAD CAPACITORS 
35V: O'10F, 0-22, 0.33, 0.47, 0.68, 1.0, 
2ßµF, 3.3, 4.7, 6.8. 25V: 1.5, 10. 20V: 
1.5. 16V: 10µF, 22, 47. 10V: 4.7, 15, 25, 
33. 6V: 471,F. 3V: 1004F. 11 p each. 

MYLAR FILM CAPACITORS 
100V: 0001, 0.002, 0.005, 0.01uF 
0015, 0.02, 0.04, 0.05, 0.05611F 
0-loF, 0 15, 0.2 50V: 0 47u 

5p 
6p 
7p 

CERAMIC TRIMMER CAPACITORS 
Range: 0-5pF to 10,0000F 3p 
0.015µf, O-0221rf, 0.0330f, 0-047uf 4p 

TETFER Trimmer (Jackson) 10PF, 509. 

JACKSONS VARIABLE CAPS. 
Dielectric 
100/300pF 95p 
500pF 105p 
DILEMIN 
300pF /500pF 165p 
4832/2K 2 speed 
Drive Unit complete 
with knobs and 
coupling 322p 
Drum 54mm 30p 
6:1 Ball Drive 
4511 /DAF 107p 

Dial Drive 4103 
6:1/36:1 468p 
0 -1 -365pF 260p 
00 2 365pF 2659 
00 208/176 270p 

with slow 
motion drive 290p 
C804 -5pF; 10; 15; 20; 

25; 50pF 135p 
100, 1500F 195p 

'L' 3x310pF 392p 
00- 3x25pF 348p 

CERAMIC TRIMMER 
CAPACITORS 
2 -ME; 4 -15pF; 6 -25pF; 
O-30pF 20p 

MINIATURE TYPE: 
2.5 -6pF; 3 -100F; 
3 -30pF; 10 -40pF 22p 
5 -250; 600F; 800F 30p 

COMPRESSION 
TYPE 
3 -40pF; 8-8OpF 22p 
20- 140pF; 50 -200pF 31p 
100 -500PF 38p 

SILVER MICA 
(Values in pF) 
3,3, 4,7, 6.8, 10, 12, 18, 
22 33 47 50 75 82 
85, 100, 120, 150, 200, 
250, 300, 330, 360 

Op each. 
1000, 22000F 11p each. 

RELAYS Miniature, 
enclosed, assorted 105p 

PW RHYTHM GENERATOR 

CRYSTALS 
1MHz 323p 
1.6MHz 395p 
3.2768 3609 
Holder HC6U 18p 

P C BOARDS 
for PW Projects 
We now supply 
these etched 
boards at the 
Readers PCB ser- 
vice prices. 

S-DEC* 
£1 '98 only. 
T DeC* £4-20 
U-DeC 'A' £4.25* 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0.25W Log A 0.5W 
Linear values 

1 K 0 &2K SI (LIN. ONLY) Single gang 24p 
5K0 -2M0 single gang 24p 
5K0 -2M0 single gang D/P switch 45p 
5K0 -2M0 dual gang stereo 55p 

SLIDER POTENTIOMETERS 
0.25W log and linear values 60mm 
5Ká2 -500K0 single gang 48p 
10Kr-2 -500K0 Dual gang 60p 
50K0 Lin 150mm WS 150 £3.50 
PRESET POTENTIOMETERS 
0.1W 500 -2.2M Mini. Vert. A Horiz. 7p 
0ß5W 1000 -3.3M0 Horiz. larger Op 
0ß5W 2000 -4.7M0 Vert. , Op 

RESISTORS -Erie make 5° %* carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1 -99 1004- 
Oß5W 2.20 -4-7M E24 1.5p 1p 
0.5W 2-20 -4.7M E12 2p 1.5p 
1W 2.20 -10M E12 3p 2p 
2% Metal Film 100 -1MO 8p 

HEAT 
SINKS* 
TO92 Bp 
T05 Op 
TO18 Op 
TO88 22p 
TO3 22p 
7066 22p 
Insulation Kit 
Mica plus 
2 Bushes for 
T03/T066 or 
PlasticTrns5p 
Silicon 
Grease 120p 

EARPHONES 
Magnetic 
2.5mm 18p 
3.5mm 18p 

.Crystal 33p 
FUSES* 
20mm 4p 
1 ß5" 4p 
1" Mains 59 
Anti Surge 7p 
Holders 
Open Op 
Enclosed 209 

DENCO COILS 
Dual Purpose 'DP' 
Rng.1 -5 B,Y,R,W 76p 

6 -7 B. Y, R 689 
1 -5 Green 82p 

'T' Type (Tr. tuning) 
Rng. 1 -5 B, Y, R, W 

83p 
BOA Valve Base 23p 
RDT2 85p 
RFC &chokes 84p 
RFC 7(19mH) 90P 
IFT 13/14/15/16/17 79P 
1FT18/1.6 or 465 909 
TOC1 80p 
MW 5FR 72p 
MW /LW 5FR 94P 

DIL 
Sockets* 
Low 
profile 
Texas) 
8pin 12p 
14pin 13p 
16pin 14p 
24pin 30p 
20pin 45p 
4Opin ßO9 

DIL Reed 
Relays 
Single 
pole 
3 7V -10V 
10W fA 
won 195p 
Dble pole 
3.7 -7-5V 
10W -A 
3750 2459 

SOLDERCON PINS* 
100 50p; 1000 400p 

PW PROJECTS 
Easibuild Organ, Music Box, 
General Coverage Receiver, 
Transistor Tester, Chroma 
chase, now available. Send 
SAE plus 10p per list. 

Build this PW Author approved, Easy build Low cost Rhythm 
Generator. We are the sole suppliers of the complete Kit including 
the Case, predrilled printed front Panel and the three RE- 
DESIGNED Fibre -glass P.C. Boards. Prices including VAT: 
Complete Kit £39.95 (p. & p. and insur. £1.00). Ready Built £49.95 
+ £1.00. Semiconductor kit £12.75. Set of three boards £5.90. 
M252AA £7.50 (incl.VAT). 

\Send SAE for complete list. (Demonstration on at our shop). 

TRANSISTORS 

AC107 :16 BC147 
AC117 35 BC148 
AC125 32 BC149 
AC126 18 BC153 
AC127 18 BC154 
AC128 15 BC157 
AC141 22 BC158 
AC141 * K38 BC159 
AC142 20 BC160* 
AC142K* 38 BC167 
AC176 18 BC168 
AC187 18 BC169C 
AC186 19 BC170 
ACY17 35 BC171 
ACY18 28 BC172 
ACY19 25 BC177 
ACY20 24 BC178" 
ACY21 29 BC179* 
ACY22 16 BC182 
ACY28 21 BC782L 
ACY39 78 BC183 
ACY40 24 BC183L 
ACY44 39 BC184 
AD149" 46 BC184L 
AD161 36 BC186 
AD162 36 BC187 
AF114 20 BC212 

AF115 20 BC212L 
AF116 - 20 BC213 

AF117 23 BC213L 
AF118 47 BC214 

AF121 33 
AF124 30 
AF125 30 
AF126* 30 
AF127 30 
AF139 33 
AF178* 70 
AF179* 70 
AF180* 70 
AF181 48 
AF185* 60 
AF186* 48 
AF239 39 
AFZ11 138 
AFZ12 136 
ASY26* 38 
ASY29* 40 
AS221 * 220 
BC107 9 
BC107B* 10 
BC108 9 
BC108B" 12 
BC108C 12 
BC109 9 
BC109B 12 
BC109C" 12 
BC113 15 
BC114 16 
BC115 18 
BC116 18 
BC117 20 
BC718 15 
BC119 25 
BC135 13 
BC136 15 
BC137 15 
Bel 40. 34 
RC142* 24 
BC143* 24 

p 
7 
7 
9 

99 
20 
10 
2 
3 

32 
12 
12 
14 

1 

11 
11 
16 
6 

o 
2 
0 

11 
11 
12 
22 

12 
3 
1 

13 
14 

BC214L 16 
BC307B 15 
BC328 B 

BC441 30 
8C461 0 
BC462' 30 
BC549C 5 
BCY30* 5 
BCY32* 5 
BCY34* 0 
BCY40* 90 
BCY55* 2 4 
BCY59* 18 
BCY70 5 
BCY71 20 
BCY72 5 

BD115 2 
BD121* 98 
BD123* 5 
BD124" 75 
BD131 6 
BD132 38 
BD133* 60 
BD135 S 

BD136 39 
BD137 2 
BD138 7 
80139 4 
BD140 0 
BD142 53 
BD145 5 
BDY17* 1 5 
BDY60* 95 
BDY61* 1 5 
BF115' 2 
BF154* 2 

BF156* 29 
BF173* 25 
BF177* 26 
BF178 28 

BF179 33 
BF180* 33 
BF181* 33 
BF182* 33 
BF183* 33 
BF184* 32 
BF185* 30 
8E194 10 
8E195 10 
BF196 14 
8E197 15 
BF198 15 
BF200 40p 
BF224A 15 
8E244 34 
BF256* 34 
BF257" 34 
BF258* 38 
BF259* 48 
BF594 30 
BF595 28 
BFR39 25 
BFR40 25 
BFR79 25 
BFR80 25 
BFX18* 54 
BFX29* 28 
BFX38* 38 
BFX53* 40 
BFX55* 40 
BFX64* 38 
BFX81* 140 
BFX84* 24 
BFX85* 28 
BFX86 28 
BFXB7* 23 
BFX88' 26 
BFY50" 17 
BFY51 17 
BFY52* 17 
BFY65* 25 
BSY28* 40 
BSY29* 85 
BSY78 25 
BSX20 20 
BSY95A 18 
BU105* 195 
MJ400 90 
MJ491* 160 
MJ2955* 125 
MJE340* 45 
MJE370 68 
MJE371 80 
MJE520* 65 
MJE521 74 
Mil E2955*98 
MJE3055*62 
MPF702 30 
MPF103 36 
MPF104 40 
MPF105 40 
MPF106 50 
MPF107 50 
MPSA05 24 
MPSA06 24 
MPSA56 24 
MPSA70 26 
MPSUO2 60 
MPSU05 46 
MPSU06 52 
MPSU 2 60 
MPSU55 52 

MPSU56 74 
MPU131 * 39 
0C25 59 
OC26" 95 
OC28 58 
OC29 58 
OC35 54 
OC36 , 58 
0C415 18 
OC42* 18 
0C44* 25 
0C45* 18 
OC46* 35 
OC70* 35 
0071* 23 
0072* 27 
0077* 56 
0079* 58 
OC81 * 24 
°C81 D* 28 
OC82* 25 
OC82D!` 35 
OC83* 28 
0084* 44 
0084N* 44 
OC123* 115 
OC139" 140 
OC140* 125 
OC141* 157 
OC170* 30 
0C171* 32 
OC201 125 
OC202. 135 
OC203 150 
0c204* 150-. 
OCP70" 50 
TIP29 43 
TIP29A 45 
TIP29C 68 
TIP30 52 
TIP30A 56 
TIP3OB 64 
TIP30C 74 
TIP31 52 
TIP31A 54 
TIP31B* 58 
TIP31C 68 
TIP32* 60 
TIP32A* 63 
TIP32B 80 
TIP32C 83 
TIP33" 95 
TIP33A" 95 
TIP33B112 
TIP33C"120 
TIP34 110 
TIP34A"115 
TIP34B140 
TIP35 219 
TIP35A 225 
TIP35C*270 
TIP36A*346 
TIP41A" 66 
TIP41B* 73 
TIP42A 78 
TIP42B 82 
TIP2955* 65 
TIP3055* 50 
TIS43 27 
TIS44 27 
TIS46 40 
TIS48 37 

p 

TIS50 47 
TIS74 47 
TIS91 24 
2TX107 12 
ZTX708 12 
ZTX109 15 
ZTX300 14 
ZTX301 14 
ZTX302 19 
ZTX303 22 
ZTX304 24 
ZTX311 15 
ZTX314 24 
ZTX341 20 
ZTX500 17 
ZTX501 15 
ZTX502 19 
ZTX503 19 
ZTX504 47 
ZTX531 28 
ZTX550 18 
2N526* 40 
2N6964 15 
2N697 15 
2N698* 30 
2N699' 45 
2N706* 15 
2N706A* 18 
2N707* 50 
2N700' 15 
2N9145 18 
2N916* 27 
2N918* 34 
2N920" 51 
2N930* 18 
2N961* 61 
2N1131* 19 
2N1132* 23 
2N1302* 25 
2N1303 27 
2N1304 3 
2N1305 3 
2N1306* 3 
2N1307 3 
2N1308 4 
2N1671* 15 
2N1671B 19 
2N1893 2 
2N2160 8 
2N2217" 4 
2N2218A*2 
2N2219A*2 
2N2220A'2 
2N2221 A2 
2N2222* 2 
2N2303. 25 
2N2369 1 

2N2483 3 
2N2484" 3 
2N2614 5 

2N2646* 4 
2N2904A2 
2N2906" 1 

2N2907 2 
2N2907A'2 
2N2926G 1 

2N2g2fiO 
2N2926R 
2N2926Y 
2N3011* 3 
2N3053 I 

2N3054 49 
2N3055 49 
2N3525* 76 
2N3614 169 
2N3615 135 
2N3663 32 
2N3702 11 
2N3703 12 
2N3704 11 
2N3705 12 
2N3706 10 
2N3707 11 
2N3708 9 
2N3709 9 
2N3710 12 
2N3711 12 
2N3771" 164 
2N3772* 175 
2N3773' 275 
2N3819 22 
2N3820 42 
.2N3823* 53 
2N3824* 80 
2N3866* 90 
2N3903 15 
2N3904 15 
2N3905 17 
2N3908 17 
2N4037* 39 
2N4058 15 
2N4061 13 
2N4062 14 
2N4289 24 
2N4859 35 
2N4871 34 
2N4922* 65 
2N5135 12 
2N5136 12 
2N5138 12 
2N5179 60 
2N5180 60 
2N5191 65 
2N5305 40 
2N5457 34 
2N5458 34 
2N5459 40 
2N5485 42 
2N6027 35 
40311* 38 
40313* 98 
40316* 60 
403170 38 
40326* 40 
40327 48 
40347* 65 
40348* 73 
40360* 43 
40361 43 
40362 43 111140 
40411* 220 
40412* 42 
40430* 120 
40476 170 
40494 89 
40495 98 
40594 98 
40603* 58 
40636* 110 
40673* 55 

TTL 74* 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7409 
7410 
7411 
7412 
7413 
7414 
7416 
7417 
7420 
7421 
7422 
7423 
7425 
7426 
7427 
7428 
7430 
7432 
7433 
7437 
7438 
7440 
7441 
7442 
7443 
7444 
7445 
7446 
7447 

7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 

14 
1a 
16 
16 
20 
22 
44 
44 
26 
26 
15 
25 
25 

74 
35 
39 
16 
29 
24 

30 
36 
36 
48 
18 
28 
48 
30 
33 
17 
74 
74 

130 
122 

94 
116 
82 

$0 
17 
17 
17 
17 
17 
32 
28 
32 

7474 36 
7475 36 
7476 36 
7480 50 
7481 114 
7482 82 
7483 95 
7484 95 
7485 125 
7486 36 
7489 390 
7490 43 
7491 80 
7492 53 
7493 40 
7494 85 
7495 73 
7498 82 
7497 262 
74100 135 
74104 48 
74105 48 
74107 33 
74109 64 
74110 54 
74111 76 
74116 198 
74118 115 
74119 185 
74120 105 
74121 34 
74122 50 
74123 73 
74125 69 
74126 65 
74128 81 

74132 75 
74136 75 

74141 72 

74142 315 
74143 314 
74144 314 
74145 90 
74147 275 
74148 160 
74150 128 
74151 79 

74153 
74154 
74 55 
74 56 
74157 
74159 
74 60 
74 61 

74 62 
74163 
74164 
74165 
74 66 
74 67 
74 70 
74 72 
74 73 
74174 
74 75 
74 76 
74 77 
74180 
74181 
74 82 
74 84 
74 85 
74186 
74 90 
74 91 
74 92 
74 93 
74 94 
74195 
74196 
74107 
74 98 
74 99 

62 
150 

76 
80 
95 

225 
116 
116 
116 
116 
121 
120 
161 
362 
246 
590 
175 
160 

116 
106 
299 

85 
184 
146 
650 
194 
165 
120 
120 
120 
95 

118 
118 
248 
240 

CMOS# 
400dAE 15 
4001AE 15 
4002AE 16 
4006AE 115 
4007AE 17 
4009AE 55 
4010AE 46 
4011AE 16 
4012AE 18 
4013AE 5S 
4015AE 99 

4016AE 55 
4017AE 95 
4018AE 86 
4019AE 48 
4020AE 105 

4021AE 105 
4022AE 95 
4023AE 18 
4024AE 66 
4025AE 17 
4026AE 165 
4027AE 69 
4028AE 85 
4029AE 109 
4030AE 52 
4033AE 130 
4034AE 184 
4040AE 99 
4042AE 85 
4043AE 97 
4044AE 95 
4045AE 140 
4046AE 127 
4047AE 88 
4049AE 52 
4050AE 55 
4054AE 183 
4055AE 134 
4056AE 134 
4060AE 112 
4067A0 359 
4069AE' 1: 
4070AE SS 

4071`AE 2.0 

4072AE 20 
4076AE 155 
4081AE 84 
4082AE 20 
4510AE 140 
4511AE165 
4516AE 140 
4518AE 140 

4528AÉ 140 

LINEAR IC'S 
702 75p 
709C 14 pin 27p 
710* 419 
741 14 pin 32p 
741C 22p 

748C 33p p 
8038CC* 335p 
AY-1-0212 570p 
AY-1-5051 125p 
AY-5-1224 349p 
AY-1-67216 195p 
AY-5-3500 6109 
CA3011 * 82p 
CA3014* 137p 
CA3018 72p 
CA3020 145p. 
CA3023 145p 
CA3028A* 90p 
CA3035 132p 
CA3036 137p 
CA3043 185p 
CA3046 55p 
CA3048 215p 
CA3075 1509 
CA3080 70p 
CA3081- 190p 
CA3089E . 190p 
CA3090AQ 375p 
CA3123E 180p 
CA3130t 78p. 
CA3140 05p 
LM300H 170p 
L M301A 38p 
LM39tTO5 48p 
L M308 12}p 
LM318 155p 
LM380 98p 
LM381 170p. 
LM3900 5.49 
LM3909N 59p 
M252AA 6509 
M253* 750p 
MC724' 17$p 
MC845P 150p 
MC1303L 148p 

Matched 
Pair 
t0p extra 

MC1304P 3609 
MC1310P 1809 
MC1312PQ 1759 
MC1458P* 779 
MC1496 619 
MC1710CG 79p 
MFC6040 85p 
MK50253* 550p 
MM2112N 450p 
NE350 160p 
NE518A 2109 
NE555 41p 
NE556DB 99p 
NE560* 325p 
NE561 325p 
NE562B 322p 
NE565A" 175p 
NE566* 150p 
NE567V 182p 
ROM2513 7509 
SG3402* 255p 
SL414A 220p 
SN72702 80p 
8N72733 125p 
SN76003 280p 
SN76013 148p 
SN76023- 145p 
SN76033 225p 
SN76115 2009 
S N76227 150p 
TAA550B 36p 
TAA621A '235p 
TAA661A 155p 
TAA700 253p 
TAA960 250p 

170p fD 
TÁ0100 150p 
TADt 
TBA120S 90p 
TBA540Q 220p 
TBA550Q 355p 
TgA641B 225p 
TBA651 150p 
TBA800 90p 
TBA810S 105p 
TBA820 909 
TBA920Q 350p 
TDA1020 300p 
TCA270SQ 3509 
ZN414 405pi 
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WATFORD ELECTRONICS 

(Continued from opposite side), 

DIODES 
AAZ15 
AEYI1 
BA100 
BA102 
BY726 
BY127 

ÓA90 
0A47 
0A70 
0A79 
OA81 
OA85 
OA90 

ÚÁ95 

ß0p 
10p 
10p 
12p 
12p 

40p 

O 

Bp 

12p 
10p 
12p 

Op 

Op 
0A200 9p 
0A202 tp 
PL4004 tp 

4p 
161916 5 
IN4001/2* 5p 
IN4003* Op 
IN400415* Op 

1N4006/7* 7p 
IN4140 4p 
3A/100V* 18p 
3A/400V* 20p 
3A/600V" 27p 
3A/1000V*30p 

"BRIDGE 
RECTIFIERS 
(plastic case) 
1ASOV 21p 
1A100V 24p 
1 A200V 28p 
1A400V S1p 
1A600V 34p 
2A50V 33p 
2A100V 44p 
2A200V 46p 
2A400V 56p 
2A600V 68p 
4A100V 6Sp 
4A400V 79p 
4A800V 1209 
6A100V 73p 
6A400V 86p 
BY122 54p 
BY184 Sop 

ZENERS 
Rng:33V -33V 
400mW 9p 
1.3W 17p 

VARI CAPS 
MVAM1 350p 
MVAM2 135p 
BB105B 30p 

Noise Diode 
Z5.1 405p 

SCR's" 
Thyrlatora 

1 A10oV 
1 A200V 
i A400V 
1A600V 
3A50V 
3A100V 
3A200V 
3A400V 
3A600V 
5A400V 
7A400V 
C106D 
TIC44 
TIC45 
2N4444 

42p 
47 
52p 

8p 
a 
BOp 
sp 

110p 
99 

105p 
125p 
Sip 
25p 
45p 

191p 

TRIACS 
3A400V 113p 
6A400V 140p 
6A500V 175p 
8A400V 160p 
10A500V 195p 
15A400V 260p 
15A500V 285p 
40430 99p 
40669 85p 

ALUM. BOXES 
with Ild* 
21x5 1x1? 54p 
4x4x1V S4p 
4x21x13" 54p 
4x5 }x1}" 70p 
4x2 }x2" 54p 
5x4x2" 86p 
6x4x2" 91p 
7x5x2r 99p 
8x6x3 128p 
1027x3" 149p 
10x4 1x3" 117p 
12x5x3" 127p 
12x8x3" 205p 

SPEAKERS 

80 0.3W 
2 "; 0V' 6Sp 

2.5; 3" S8p 

640 2.5" 65p 

404" 125p 

40 7x3)" 125p 

805W 
7" x 4" 175p 

180 5W 
7 x 4" 1859 

COPPER CLAD BOARDS 
Fibre single dble/ 
glass sided sided S.R.B.P. 
6 "x6" 64p 78p 71 "x83" 
6 "x12" 115p 160p 40p 

FERRIC CHLORIDE" lib bag 
Anhydrous 8Sp + 30p p, & p. 

DALO ETCH RESIST 
PEN" + spare tip 75p 

VEROBOARD* Pitch 
0.1 0.15 0.15 

(copper clad) (plain) 
2 z 31" 389 299 19p 
2 z 5" 43p 399 24p 
3 x 31" 43p 40p 
3 x 5" 48p 53p 34p 
21 x 17" 134p 107p 73p 
31 x 17" 173p 143p OSp 
45 x 17" 222p - 145p 
Pkt of36 pins 28p 

DIAC" Spot face cutter 52p 
ST2 25p Pin insertion tool 72p 

OPTO ELECTRONICS" 
LEDS + Clip 01.728 180p 
TIL209 Red14p 01.747 180p 
0.2" Red 18p XAN354 3" 
Yellow,Green, Green 140p 
Amber 21p 6 "Green190p 
OCP 70 40p MAN3610 240p 
OCP 71 859 MAN3640 240p 
ORP12 88p Minitron 
ORP 81 Sop 3015F 220p 
2N5777 54P TIL111 105p 
01.704 75p TIL112 105p 
01.707 75p TIL114 110p 
01.727 180p TIL117 184p 

VOLTAGE REGULATORS" 
723 DI L 45 p; 723 70553p; M C 7812 1 A 12V 135p 
TBA825B 9Sp MC7815 IA 15V 140p 

703 Metal Can Type 7DÄ1412 }A 12V 135p 

KNOBS" fit 1" shaft with grub screws, 
except K2 (push fl0 & K8 (for sliders) 
Kl Black or White pointer type Op 
K2 Slim silvered aluminium 109 
K4 Black serrated. Metal top with 

line indicator 33mm diem. 22p 
K4A As above but 25mm diam. 20p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm diem. 26p 
K8 PK2 as K5, pointer on skirt 26p 
K7 Black, knurled, tapered. Metal 

top 4, skirt, Calib. 0-10, 30mm 25p 
Ke 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 
diam. 28p 

K11 Aluminium, (Top Hat) Knurled 
body with 18.5mm skirt. Knotched 
Attractive 30p 

JACK PLUGS SOCKETS 

Screened Plastic Open Moulded 
chrome body metal with 

2.5mm 10p Bp Op break 
3.5mm 149 

15p 
8p contacta 

MONO 19p 13p 
STEREO 28p lap 1Sp 24p 

DIN Plugs Sockets 
2 pin Loudspeaker 

12p 8p 3, 4, 5 (180° & 240 °) 

COAXIAL (TV) 14p 10p 

PHONO 5p (Single) 
assorted colours 9p 7p (Double) 
Metal screened 12p 10P (Triple) 

BANANA 4mm 10p 
2mm 15p 15p 

PANEL METERS" Full scale 
59x 46 x 35mm reg, 11" hole 
0-500A 0 -100m 50uA- 0 -50uA 
0 -1000A 0 -500mA 100mA -0 -100 /A 
0- 500µA 0-1 Amp S00yA- 0 -500uA 
0-1mA 0 -50V DC £3.65 each 
0-5mA 0-300V AC EDGEWISE 
0-10mA "S" 89x32x70mm 
0-50mA "VU" 0-1mA, 0 -500/4A 
Price £3.55 each. Price £4.95 
108 x 82.5 x 38mm req. 60mm panel hole 
0 -SODA; 0- 100uÁ; 0 -500µA £5.30 

DUAL VU METERS (150µA approx) £5.25 

TRANSFORMERS* (Mains Prim, 220 -240V) 

6.0.6V 100mA 90p 1840-18V to 275p+ 
9.0-9V 75mA 9Sp 30.0.30V lA 28Sp+ 
12-0-12V 100mA O8p 
15 -0 -15V 100mA 1115p 0-0-6V IPA 345pí 
0.12 0.12V 150mA 140p g -0.9V 2A 270pí 
0.60.6V 280mA 1509 20.0.20V 3íO9í 
0 -12 0.12V 0.5A 240pí 
15.0 -15V 0.5A 520pí 25 -0.25V 2A 420p+ 
24-0-24V 0.5A 200pí 30.O.30V 2A 40p+ 
9.0.9V to 245pí 

LT700MIn.01PPri. 0 -12 0-12V IA 245P+ 
15 -0 -15V 1A 24Sp+ 1.2K, Sec. 3.2054p 
30.24 -20. 15.12.0 I A MOT Min. 0/P Pri. Multi tappings 380pt 
30. 24.20.15.12.0 1.2K, Sec, 80 429 
2A multi tap 445pí 
(Plase 
marked +,)above ourpnorm postal 

all 
charge.) 

IA 5V 
IA 12V 
lA 15V 
1 A 18V 
LM309K 
LM323K 
MVR5 
MVR12 

Plastic Case 
MC7805 lA 5V 

170p 
1709 
180p 
210p 
1459 
625p 
170p 
170p 

Variable Type 
LM325 ±15V 240p 
LM326N í12V 2409 
LM327N +5 -12 2809 
LM317K 20W 1.5A 

í12V to 37V 3509 
LM317H 5W 1.5A 

135p í1.2V to 37V 320p 
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LAMP HOLDERS AND LAMPS" 
LES HOLDER Dome shaped, Red, 
Blue, Green, Yellow, White top 
LES BULBS 6v and 12v Op 

MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top 50p 

MES BULBS 3ßV 6V 12V Op 

NEONS Mains, Sealed with Resistor. 
Sq. Top, Red or Gm. Round Top Red 24p 
Neon with leads, 95V AC (No resistor) OP 

SWITCHES" SLIDE 250V; 
TOGGLE: 2A, 250V 1A DP 14p 
SPST 

92p 
lA 
A DP 

C/O 
llxi) 13p 

4 polechangeoverSBp 4 pole /2 way 24p 
SUB -MIN TOGGLE PUSH BUTTON 
SP changeover 54p Spring loaded 
SPST on /off 49p SPST on /off S8p 
DPDT e tag 78p SPDT C /over 89p 
DPDT Centre off 92p DPDT 6 Tag 99p 

SWITCHES" PUSH BUTTON: 
Miniature Non Lockin 
Push to Make 15p Push to Break 25p 
ROCKER (white): 10A 250V 
SP changeover centre off 26p 
ROCKER: (black) on /off 10A 250V. 23p 
ROCKER: Illuminated (white) 
lights when on. 3A 240V S2p 
ROTARY: (ADJUSTABLE STOP) I pole/ 
2-12 way, 2p12 -OW, 3p/2- 4W,4P/2.3W 35p 
ROTARY: Meins 250V AC , 4 Amp 389 
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SCIENTIFIC CALCULATOR SALE! 
TEXAS SR52- Magnetic card programmable calculator 224 steps, 9 levels of 
brackets, 20 memories, subroutine capabilities, indirect addressing, branching, 
editing and "debugging ", preprogrammed "IF" Statements, decrement and skip 
on zero, user defined flags, 72 labels,10 digit mantissa, 2 digit exponent, supplied 
with adaptor /charger, carry case and instruction manuals plus 20 blank magnetic 
cards at £195 inc. VAT. 

PC100 PRINTER FOR SR52 or SR56. Prints out entire program 
print calculate mode results, print instructions or results without 

/halting program execution, trace program execution step for error 
detection at £175 inc. VAT. SR51 -II @ £47.45. T130 at £1595, re- 

PC100 charger kit for T130 at £7.95 in. VAT. HEWLETT PACKARD, 21 at 
£60, 25 at £106, 25C at £163. 27 at £130, 67 at 

" £369, 91 at £345, 97 at £626 inc. VAT. CBM 4190R at 

.--- £36.951nc. VAT. CASIO ALI0 at £16.40, AL8 at £13.95, 
FX19 at £16`95 (6 +2) FX102 at £1840 (8 +2) -4 Fraction 
talcs. FX201 P at £49.95 (8+2) Programmable, 127 steps, ..* *Pr:...,e,, 11 memories with adaptor. Rockwell: 44RD at £1860, 
64RD at £23.90. REALTONE: SC60 at £34 3 memories, 
Scientific /Statistical, SC6010 at £46 (13 memories, re- 

£39.68 inc. VAT. chargeable, 2 levels of brackets, sclenti fic /statistical, 
P. & P. £1 L.E.D. display. All prices include P +P & VAT at 8%, 

If increase please add new percentage to all prices. 
SR56 10 digit mantissa, 2 digit exponent, 10 data memory register, 100 program 
steps, 9 levels of brackets, 7 branching instructions, 2 loop control instructions, 
4 subroutine levels, 5 program levels, easy editing, 26 preprogrammed key func- 
tions at £57.56 inc. VAT. S.A.E. for full details and Quantity prices, C.W.O.to: 
KRAMER & CO. Dept. PW3 9 October Place, Holders Hill Road, 
London NW4 1EJ Tel: 01-203 2473. Telex: 888941ATTN Kramer 

Head Office and 

44A WESTBOURNEaGROVEe Z & 1 AERO SERVICES LTDI, LONDON W2 SSF 

Tel: 727 5641/213 Please send all correspondence and Mail- Orders to Head Office 

COURT RO BS TOTTENHAM 
LONDON A WI 

Tel: 580 8403 
Open all day Saturday 

ACiDC TAUT SUSPENSION MULTIMETERS (Made in USSR) 

TYPE U4312 U4313 

Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 
Sensitivity A.C. 667 o.p.v. 2,000 o.p.v. 
D.C. Current 300 µA -6A 6O A -1 -5A e A.C. Current 1 5mA -6A 0.6mA -1 5A ° D.C. Volts 75mV -900V 75mV -600V 
A.C. Volts 300mV -900V 15V -600V 
Resistance 0 02 -3kû 1K -1M 
Capacity - 0.5µF 
Accuracy 1% D.C., 1.5% D.C., 

1 5% A.C. 2.5% A.C. 
Price complete with pressed 
steel carrying case and test 
leads. £14.50 £17-50 
TYPES U4313 AND U4313 ARE PROVIDED WITH ANTI - SCALES; 

U4315 TYPF 

é 1 i) 

U4341 

Sensitivity: 
167o0Ia /V D.C., 
3nge A.C. 

Ranges: 
D.C. current: 0.06 - 
06- 6- 60 -600mA 
C. current 0.3-3-30 - A.300mA 

D.C. Voltage: 03 -1.5 
-6- 30-60- 150 -300- 
900V 

Aá00 

20,000 o.p.v. 
2,000 o.p.v. 
50µA -2.5A 
0 5mA -2 5A 
75mV -1000V 
1V -1000V 
300û- 500kû 
0.5µF 
2.5% D.C., 
4% A.C. 

- -- 

x; t 

Complete with steel 
lead, battery and instruction 

-1Voltage: --51.5-7.5- 
Resistance: 

200s istor1 D 
i Transistor collector 

cut -off current 601./A 
Transistor D.C. cur - 

rent gain in two 
ranges 10-350 

Accuracy: 2 5% D.C. 

i D.C.C. 
current gain 

Power supplies: 4.5V 
battery 
(Eveready 1289) 

carrying case, test 
manual £14.50 

£14.95 
PARALLAX MIRROR 

TYPE U4324 

D.C. Current: 0.06- 0.6- 60- 600mA -3A 
A.C. Current 0.3- 3- 30- 300mA -3A 
D.C. Voltage: 0.6- 1-2- 3- 12- 30 -60- 120 -600 -1200V 
A.C. Voltage: 3- 6- 15 -60- 150 -300 -600 -900V 
Resistance: 500û -5 -50 -500kû 
Accuracy: D.C. 2-5%; A.C. 4% (of F.S.D.) 

PRICE complete with test leads and fibreboard storage case £1450 

NO OVERLOAD 
INCORPORATED 

PROTECTION LS 
IN THESE 1NSTRU- 

MENTS 

THE ABOVE PRICES ARE EXCLUSIVE OF VAT (at present 8 %) HANDLING AND POSTAGE CHARGES £1.25 PER INSTRUMENT 

OUR NEW 1976/1977 CATALOGUE IS NOW READY AND WILL BE SENT ON RECEIPT OF REMITTANCE FOR £0.30 

Wire Wound Resistors. Our selection of mixed values. 30 for £140. 100 for 
£3.50. 
Audio Amplifier Module. Mullard LP1173. Output nominal 10 watt. Supply 
voltage +24vt. With data and circuit £2.30. 
Varieap 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 1" overall 50p. 
15 Assorted Switches. Micro, push button, etc. £1.90. 
Tag Strips. 3 way to 7 way. 50 for £1.15. 
Chrome Plastic Knobs. 3 Types 4 of each with spring clip. £125. 
Copper Clad Laminate. 8" x 7 "-3 boards £1.00 + 8 %. 
Ferric Chloride. 11b 65p + 8%. 
Crystals HCOU. (MHz) 12700; 12891.6; 9455.55; 9530.55; 90875; 9456.25; 
5201667; 52.02500; 377625; 51.56667; 5203333; 9090.62; 9531.94; 953333, 50p 
each. 
Electrolytics. 32/32/32µF, 325v. 2"x Ve" 35p; 801.1F 150v 11" x 1" 20p; 2000µF 30v, 
2 1" x 1" 25p; 2000µF 35v 3" x 1" 30p; 470µF 100v 3" x 11" 25p: 2000 /2000µF 25v 2" x 
11" 35p ; 700µF 200v 3: °x1=" 30p; 16/16µE 275v 11 "x1" 20p ; 4500 /900 /900ftF 30v 21"x l}" 50p; 2500µF 40v 3" x 1}" 40p; 470µF 25v 11" x }° 15p; 4,000yvF 25v 3' x11" 400; 
32µF 450v 1 }° u 1" 30p; 8µF 16µF 450v 1t" x =" 30p; 1000µF (2v 11" x }" 15p; 
50001./F 50v 2 "x11" 50p ; 150/200/200µF 300v 3" x 11" 50p ;16/16 /16µF 350v 2" x 1 "30p2 
50 /50µF 500v 31" x 1" 50p. 
Low Voltage Transformer -(17VT 17VT 34VT 2 amp £2.00) 
Miniature Presets -Selection of various values 10 for 65p. 
Coil Formers. 50 mixed. £1.25. 
Slider Volume Controls. 1K Lin; 100K Log; 1 Meg Log; 25K Lin. 25K Log; 
10K /100K Log; 100K /100K Log; 50K Log, 35p each. 

Aluminium Chassis, 73" x 51" x 21" 65p. 10" x 7';" u 21" 75p. 11" x 71" z 21" 85p 
+ 8%. 

Thorn TA /28. Slide synchroniser for 4 track reel to reel recorders. 6 pin DIN 
socket models. £4.50. 
BSR Single Play Decks with Cue. Fitted stereo cartridge. P146 £11.00. P153 
£1200. 
Low Voltage Transformers. Prim. 200/240 VT. A.C. (28 VT. 750 MA) (10 VT- 
10 VT -20 VT 500 MA) (7 VT -12 VT -19 VT 750 MA) £150 each. 8% VAT. 
4 Phono Sockets on Paxolin Panel. 5 for 75p. 
E.H.T. Cable 13/02, 10 metres 75p, VAT 8 %. 

TUNING CAPACITORS -(380 PF 11 -5 PF; 320 PF 11 -5 PF); (388 PF 10-5 PF; 
324 PF 10-5 PF) 95p each. 
Please add 30% P.P. Unless stated free PIP. VAT 121% to be added to 
total order unless stated 8%. No goods despatched outside U.K. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS. 

IT'S EASY WHEN YOU KNOW! 
To avoid missing your copy of PRACTICAL WIRELESS -simply complete 

this order form and hand it to your newsagent. 

ORDER FORM 

To. 

Address 
(name of newsagent) 

Please reserve /deliver every month one copy of PRACTICAL WIRELESS until 
further notice. 
My Name 

Address 

Published on approximately the 7th of each month by IPC Magazines Limited, Flee way House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers. 
Dunstable, Beds. Sole Agents for Australia and New Zealand -(cordon and Gotch (Asia) Ltd.; South Africa - Central News Agency Ltd. PRACTICAL WIRELESS is 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 disposed of by way of Trade at 
more than the recommended selling price shown on the cover, excluding Eire where the se ling price is subject to V.A.T., and that it shall not be lent, resold, hired out or otherwise diepoe ed 
of in a mutilated condition or in any unauthorised cover by way of Trade or affixed to or as part of any publication or advertising, literary or pictorial matter whatsoever. 
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SUPERSOUND 13 HI -FI MONO I HARVERSONIC MAINS OPERATED SOLID i HARVERSONIC SUPERSOUND 
AMPLIFIER A superb solid state audio ampli- 

fier. Brand new components 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push -pull. 

Full wave rectification. 
Output approx, 13 
watts into 8 
ohms. Frequency re- 
sponse 12Hz 30K ID t 
3db. Fully integrated 

pre -amplifier stage with 
separate Volume. Bare boost 

and Treble cut controls. Suitable 
for 8 -15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mVfor full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugs. Overall size 3'v high o 0" wide x 71" deep. AC 
200/250V. PRICE £13-75. P. & P. 81.00. 

DE LUXE ST E0 AMPLIFIER 

L 
Í Í 114" 
öl' 
-- 

- ' i . A.C. mains 
200 -240 v. 
U s i n g 
heavy duty 
tinily 

b olo i tea s 

transform - 

with full 
wave e ti- ficatlon 
giving ade- 
q u a t e 

nothing with negligible hum. 
Val e line up:- 2 see BOLSO Triode Pentodes. 1 x EZ80 
as r critter. Two dual potentiometers are provided for 
bass and treble control, giving has. and treble boost and 
out. A dual volume control is used. Balance of the left and 
nigh hand channels can be adjusted by means of a sepa- 
rate 'Balance' control fitted at the rear of the chassis. 
Input sensitivity is approximately 300m/v for full peak output of 4 watts per channel (8 watts 51,01101, into 3 ohm 
speakers. Full negative feedback in a carefully calculated 
circuit, allows high volume levels to be used with negligible 
distortion. Supplied complete with knobs, chassis sire 
11 "w x 4 "d. Overall height Including valves 5 ". Ready 
built & tested to a high standard. £1240. P. & P. 81.30. 

HARVERSONiC STEREO 44 
et solid state 

° °41 stereo .p- 
eb Iffier chassis, 

with an out- 
put of 3 -4 
watts per 
channel into 
8 ohm speak- 

er Using the Blest Leigh technology integrated circuit 
an Miners with built in short -term thermal overload 
protection. Ali components including rectifier smoothing 
capacitor, fuse, tone control, volume controls, 2 pin din 
sockets & 5 pin din tape roc. /plsy socket are mounted on 
the printed circuit panel size approx. 95" o 23" o 1" max. 
depth. Supplied brand new & tested, with knobs, brushed 
anodised aluminium 2 way escutcheon (to allow the 
amplifier to be mounted horizontally or vertically) at 
only £7.50 plus 50p P & P. Mains transformer with an 
output of 17v a/c at 500m /a can be supplied at £1.501- 
40p P & P if required. Full connection details supplied 
YYNAIR & REXINE SPEAKERS & CABINET FABRICS 
app. 64 In, wide. Our price £150 yd. length. P. & P. 50p 
per yd. (min. 1 yd.). S.A.E. for samples. 
BRAND NEW MULTI -RATIO MAINS TRANSFOR- 
MERS- Giving 13 alternatives. Primary: 0- 210 -240v. 
Secondary combinations 0- 5- 10- 15- 20- 26- 30- 36- 40 -00v. 
half wave at 1 amp, or 10 -0 -10, 20 -0 -20, 30- 0 -30v, at 
2 amps full wave. Size 3ln. long x 31-in. wide x 31n. deep. 
Price 02.90 P. & P. 90p. 
MAINS TRANSFORMER. For power supplies. 
PrI. 200/240v. Sec. 9 -0 --9 at 600 mA. 01.50. P. & P. (1Op. 
Pet. 200/240v. Sec. 10 -0 -12 at 1 amp. .1,65. P. & P. 60p. 
Prl. 200/240v. Sec. 10 -0 -10 at 2 amp. £235. P. & P. 90p. 
Pri. 200 /240V Sec. 231' at 1.5amp, 6V at 46 amp, 8V at 
50mA. £2.00 + 65p P. & P. 

ALL -PURPOSE POWER SUPPLY UNIT 200/240v. 
A.C. input Four switched fully smoothed D.C. out- 
puts giving 6v. and 71v. and 9v. and 12v. at 1 emep 
oes load. 
Fitted insulated output terminals and pilot lamp 
indicator. Hammer finish metal case overall 
6" x 31" x 25 ", Ready built and tested Price £5175 
P. & P. 85p. 

STEREO- DECODER 
SIZE 2" x 3" x 5" ready built. Pre - 
aligned and tested. Sens. 20 -560 mV 
or 9 -16V neg. earth operation. Can 

be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted it required. Full details and 
instructions (inclusive of hints and 
tips) supplied. £5'82 plus 205. P. & P. 
Stereo beacon light if required 40p 
extra. 
QUALITY RECORD PLAYER AMPLIFIER MK, II 
A top quality record player amplifier employing heavy 
duty double wound mains transformer, ECC83, ELS4, 
and rectifier. Separate Bass, Treble and Volume controls. 
Complete with output transformer matched for S ohm 
speaker. Size Tin. wide x Pb. x deep x Ola. high. Ready 
built and tested. PRICE £6.20, P. & P. 90p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 07.30, P. & P. £1. 

STATE STEREO FM TUNER 

Enjoy fabulous stereo radio at this 
low introductory price! 

Designed and styled to match our 10 + 10 amplifier but 
will suit any other standard stereo amplifier. The design 

corporates the very latest circuitry techniques with high- 
gain, low noise IF stages. Automatic frequency control to 
"lock -on" station and prevent drift. IC stereo decoder 
for maxinnun stereo separation. L.E.D. for stereo beacon 
indicator. Nominal output of tuner 100mV. Approximate 
size 121" wide x 8" deep by 21" high. Supplied ready 
built, fully tested and fully guaranteed. A/C Maine 
200/240V (not available in kit form). 
SPECIAL OFFER E22.50+ El-40 p. & p. 

SPECIAL OFFERS 
blullard LP1159 R.F. -I,F. Double Tuned Amplifier 
Module-for nominal 470 E Hz. Size approx. 25" o 15" x 
l" 7.6 Volt + earth. Brand new pre -aligned. Full speci- 
fication and connection details supplied. £225, P. & P. 12p 

Pye VHF /PSI Tuner Head 
covering 88 -108 M /IFs. 10.7 
111 /FIz I.E. output, 7.8 Volt+ 
earth. Supplied pre -aligned, 
with full circuit diagram. 
Connection details supplied. 
Beautifully made with 
precision -geared FM gang 
and 323Pí + 323Pí A.M. 
Tuning gang only £3.15 + 
P, & P. 35p. 

PRECISION MADE 
Push Button Switch bank. 8 Buttons giving 16 S/P C/O 
interlocked switches plus 1 Cancel Button Pius 3 d/p c /o. 
Overall size 6 o 21" x 1 ". Supplied complete with 
chrome finished switch buttons. 2 for 41.50 + 20p P & P. 

HI -FI LOUDSPEAKER SYSTEM MK 11 
Beautifully made, simulated teak finish enclosure 
with attractive slatted front. Size 169" high x 100" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" bass unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 16 Ohm impedance (state which). 
OUR PRICE E12.00 each Carr. £1.90. 
Cabinet Available Separately 07-25, Carr. £1.40. 
Also available In 8 ohm. with EMI 13" x 8" bass 
speaker with parasitic tweeter £10-25, Carr. £1.00. 

LOUDSPEAKER BARGAINS 
IS In. 3 ohm £1.45, P. & P. 35p. 7 x Ola. 3ohm £1.69, P. & P. 
48p. 10 x Sin. 3 or 16 ohm £IDSO,. P. & P. 76p. E.M.L. 
P x 61n. 3 ohm with high flux magnet £2.06, P. & P. 50p. 

E.M.S. tweeter. Approx. 39 ". Available 3 or 8 or 15 ohms, 
£2.00 + 25p, P. & P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELECTRO -DYNAMIC SPEAKER 
Site 115" x 144" x 1-s" deep. Weight 1902. Power 
handling 20W r.m.e. (40W peak). Impedance 8 ohm only. 
Response 40113- 20k0fs. Can be mounted on ceilings, 
walls, dome, under tables, etc., and used with or without 
baffle. Send S.A.E. for full details. 
Only £8'49 each + p. & p. (one 75p, two 900. 
Now also available 8 ". - 8 ohm 10 watts, r s. 20 
watt peak 40 11z- 20,000 Hz. Overall depth 1 ". Ideal for 
Hi-Fi or for use in cars £5-10 + p. & p. (one 35p, two 65p). 

SPECIAL LINES STOCK 
OFFERED 

ILABILITY 
Hi- Fidelity stereo cassette tape deck transport enechan. 
isms as used in Hi -Fi Music Centres. Electronically 
speed controlled motor, belt -driven flywheel capstan, 
three digit re- settable counter. Record /Play pre -amps. 
Bias oscillator. Record /Play and erase heads etc. Power 
supply r'nuired 12V D.C. Circuit diagram, etc. supplied. 
These milts are brand new, but untested and are only 
offered to the more advanced constructor enthusiast. 
PRICE £1887 + £1-25 P. & P. 
WE REGRET THAT WE ARE UNABLE TO ENTER 
INTO CORRESPONDENCE ON THESE UNITS. 

New but very- slightly marked 'GLF,NBU.RN' BOR 
automatic record changer decks fitted with cueing lever, 
lightweight arm and ceramic Hi -Fi stereo /compatible 
cartridge. Can be used for automatic or manual play. 
PRICE £9.58 £120 P. & P. 

ol Latest model GARRARD 6300 auto /manual changer 
de -luxe with cueing lever, bias compensator, counter- 
balanced low resonance arm and fitted with ACOS 104 
diamond ceratnic stereo cartridge. PRICE ONLY £1450 
+ E7.50 P. es P. 

Limited number of the latest BSR C141R1 auto /manual 
changer de -luxe. Lightweight tubular arm cueing lever, 
bias compensator. PRICE £12.80 + £1.40 P. & P. 
Also similar but without cueing lever or bias compensator. 
ONLY £11.00 + ßl40 P. & P. 

Open 4.30 -5.30 Monday to 
Friday. 4.30 -5 Saturday 
Closed Wednesday. 
All prices and epecidcations correct 
at time of prose and subject to 
alteration without notice. 

IO + 10 STEREO AMPLIFIER KIT 

A really first -class Hi -Fi Stereo Amplifier Kit. Uses 14 
transistors including -Silicon Transistors in the first five 
stages on each channel resulting in even Lower noise 
level with improved ornsitivlty. Integrated pre -amp with 
Bass, Treble and two Volume Controls. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instructions included. 
Output stage for any speakers from 8 to 16 ohms. Compact 
design, all parts supplied includitig drilled metalwork 
high quality read} drilled p t d circuit board with 
component Identification cl lv marked, smart brushed 
anodised alumiMum front panel with snatching knobs, 
wire, solder. nuts, bolt extras to buy. Simple step 
by step instructions enable any constructor to build au 
amplifier to be proud of. Brief specification; Power 
output: 14 watts r.m.i, per channel into 6 ohms. Fre- 
quency response +3dB 12- 30,000 He Sensitivity: 
better than 80mV into 1Míí. Full power bandwidth: 
±3dB 12- 15,100 Hz. Bass boost approx. to +12dB. 
Treble cut approx. to -16dB. Negative feedback 18dB 
Oter main amp. Power requirements 35v. at I'0 amp. 
Overall Size 12 "w. x 8 "d. x 25 "h. 
Fully detailed 7 page construction manual and parts 
list free with kit or send 25p plus large S.A.E. 
AMPLIFIER KIT .. .. £1350 P. & P. 65p 
(Magnetic input components 33p extra). 
POWER PACK KIT .. .. 04-$5 P. & P. Bbp 
CABINET .. .. .. £4.85 P. & P. Bbp 

SPECIAL OFFER -only £22.50 if all 3 items 
ordered at one time plus LI p. & p. 

Full after sales service 
Also available ready built and tested £2925. P. & P. £1. 

3-VALVE AUDIO 
AMPLIFIER HA84 MK II 
Designed for HI -FI reproduc- 
tion of recorde. A.C. Maine 
operation. Ready built on 
plated heavy gauge metal 
chassis, aise 75 "w. x 4 "d. x 
45 h. Incorporates ECCBS, 
EL84, EZ80 valves. Heavy 
duty, double wound males 
transformer and output trans- 
former matched for 3 ohm 

speaker. Separate volume control and now with improved 
wide range tone controls giving bass and treble lift and 
cut. Negative feedback line. Output 49 watts. Front 
panel can be detached and leads extended for remote 
mounting of controls. Complete with knobs, valves, etc., 
wired and tested for only £7.80. P. & P. £1.00. 

MIL "FOUR" AMPLIFIER KIT. Similar in appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc £7.00 
P. & P. £1.00. 

10/14 WATT HI -FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watts from 2 
EL848 in push -pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow records 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3 -15 Cl speaker and 2 independent volume controls, 
and separate bass and treble controls a e provided 
giving good lift and cut. Valve line -up 2 EL84s, ECC83, 
EF86 and E7,80 rectifier. Simple instruction booklet 
25p + SAE (Free with parts)' All Dario cold separately. 
ONLY 41125 P. & P. £1.35. Also available ready built 
and tested £1520 P. & P. E1-30. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9 -18v. 
battery or Irons H.T. line 200/300v. Frequency 
response 15Hz- 25KHz. Cain 26dß. Solid encap- 
sulation size ir' x 15" x 5 ". Brand new complete 
with instructions. Price £1.80 P.& P. 15p. 

Prices include VAT at Current Rate 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01 -540 3985 

A few rninutrs from South Wimólsdoa Tube Eletinn. 
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES 

( Please write clearly) 
PLEASE NOTE: P. & P. CHARGES 
QUOTED APPLY TO U.K. ONLY. 
P. & P. ON OVERSEAS ORDERS 
CHARGED EXTRA. 
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The new Maplin Catalogue 
is no ordinary catalogue... 

Ta Itlt Q(ir 

Just one of the hundreds of new lines 
ne FULLY in 

the 

component section. A new rang 

INTERLOCKING 
PUSH 

BUT gO 

SWITCHES 

high quality - low price 

FOUR CATALOGUE 
1111005 1 010111111 

SEND THIS Price 
END NO MOg 

MONEY NOW. 
catalogue the ' 

ON APPROVAL! 
Price 

your coo of your brand 
am 

oompw satisfied that 
t i am ' completely Please rush 

ublished. Only if I am within 14 days of receipt. 

' instant it P 
enny, will 1 send SOp 

ue you within re ei days 
Iworth every P 

a return the catalog purchase 
wit 

obligation. 
may 

'without obligation. l 
understand aloghould 

I choose to keep it. 

anything from your catalog 

- 
.1. ' 

Box 3,RaYlei9h,Essex,SS6 
BL= 

4maplin Electronic 
P.= - - - s Ówa. to , a delay in completion of larger 

warehouse, catalon of larl er 
delayed by up to four weeks - so there's still 

time to order before publication and get your pack of ten 
super special offer coupons, giving big discounts on ten different 

popular items. YOU COULD SAVE POUNDS! - SO DON'T DELAY - 
FILL IN AND POST COUPON NOW! 

Projects section 
includes complete 
construction 

details of a professional 
quality MULTI -CHANNEL 

MIXER with modular sections for complete flexibility. Extremely low 
distortion 

AND 
noise 

low 
andj 

cost. 

Catalogue includes a very wide range of 
components: hundreds of different capacitors; 
resistors; transistors; I.C's; diodes; wires and 
cables; discotheque equipment; organ components; 
musical effects units; microphones; turntables; 
cartridges; styli; test equipment; boxes and 
instrument cases; knobs, plugs and sockets; 
audio leads; switches; loudspeakers; books; tools - 
AND MANY MANY MORE. 

1 
NAME 

ADDRESS 
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Our bi- monthly newsletter keeps you up to date with latest 
guaranteed prices - our latest special offers (they save you 
pounds] - details of new projects and new lines. Send 30p ' 

for the next six issues (5p discount voucher with each copy). 

nrw'p'un 
ELECTRONIC SUPPLIES 
P.O. BOX 3, RAYLEIGH, ESSEX SS6 8LR 

Shop: 284, London Road, Westcliff -on -Sea, Essex 
(Closed on Monday) Telephone: Southend (07021 44101 
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