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NEW EDU-KIT MAJOR 

Total Building Costs £9300 
P & P -i Inn. 05p 

VHF AIR 
CONVERTER KIT 
Build this Converter Kit and 
receive the Aircraft Band by 
placing it by the aide of a 
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, 
etc. 
All Parts including Case and 

£3.95 Plans. 
l' S P :111.1 ins. 42p. 

POCKET 
FIVE 
NOW WITH 3" 
LOUDSPEAKER 
3 Tuneable wavebands. 
N.W., L.W., and Trawler 
Band, 7 stages, 5 transistors and Total Build - 

2 diodes, supersensitive ferrite rod ing Costs 
aerial, attractive black and gold case. 1.3.60 
Size 54" x it x 34" approx. LL4I 
All Parts including Case and Plans. P&P +Ine.60p. 

.411. 

* 
* 

Completely Solderless Electronic 
Construction Kit. Build these projects without 
soldering iron or solder 

4 Transistor Earpiece 
Radio 
Signal Tracer 
Signal Injector 
Transistor Tester 
NPN-PNP 
4 Transistor Push Pull 
Amplifier 
5 Transistor Push Pull 
Amplifier 

* 7 Transistor Loud- 
speaker Radio 
MW/LW 

* 5 Transistor Short 
Wave Radio 

* Electronic Metronome 
* Electronic Noise 

Generator 

* Batteryless Crystal 
Radio * One Transistor Radio * 2 Transistor Regenera- 
tive Radio * 3 Transistor Regenera- 
tive Radio * Audible Continuity 
Tester * Sensitive Pre -Amplifier 

Comnonents include: 24 Resistors * 21 Capacitors * 10 Transistors * 5" x 3" Loudspeaker * Earpiece * Mica Baseboard * 3 12 -way connectors * 2 Volume controls * 2 Slider Switches * 1 Tuning Condenser * 3 Knobs 
* Ready Wound MW/LW/SW Coils * Ferrite Rod * 6} yards of wire * I Yard of sleeving, etc. Complete kit of parts including construction plans. 

NEW ROAMER TEN 

MODEL R.K.3. 

MULTIBAND V.H.F. AND A.M. RECEIVER 1 1iqlttf atflUitó"ppilj 
4Tütlì111ritPiqltl{ñCltp 
4Ft33.IlÁgiti7t:etintttnrau7I 

liFltü9Slnljlit Rrlihtfttl 
IsLLiR9tt1111ttinFtü(lt 

«eu.n3l.iktitttr! 
tiI 

13 TRANSISTORS AND FIVE DIODES 

QUALITY 5" x 3" LOUDSPEAKER 

WITH Multiband V.H.F. section covering 
Mobiles, Aircraft, T.V. Sound, Public Service 
Band, Local V.H.F. Station», etc. and Multi- 
band A.M. section with Airspaced Blow 
Motion Drive Tuning Capacitor for easier 
and accurate tuning, covering M.W.1, M.W.2, 
L.W.,Three Short Wave Bands, S.W.1, S.W.2, 
S. W.3, & Trawler Band. Built in Ferrite Rod 
Aerial for Medium Wave, Long Wave and 
Trawler Band, etc., Chrome Plated 7 section Telescopic 
Aerial, angled and rotatable for peak Short Wave and 
V.H.F. reception. Push Pull output using 600mw 
Transistors. Gain, Wave -Change and Tone Controle. 
Plue two Slider Switches. Negative Feedback circuit 
and SPECIAL POWER BOOSTER SOCKET AND 
RESISTOR, to virtually double gain If required. 
flowered by P.P.9 9 volt battery. 
Complete kit of parte including carrying strap. 
Building Instructions and Operating Manuals. 

£13.99 Including Post and Packing 
Case Enclosure Kit Of required) E180 inc. P & P. 

ELECTRONIC CONSTRUCTION KITS 
EC K2 Self Contained Multi -Band 

V.H.F. Receiver Kit. 8 Tran- 
slators 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, Transistors, etc. Will receive 
T.V. Sound, Public Service Band, Aircraft, V.H.F. 
Local Stations, etc. Operates from a 9 Volt PP7 
Battery (not supplied with kit). 
Complete kit of parts Including construction plana. 

£795 P & P and Ins. 70p. 

EC K4 7 Transistors, 6 tuneable wavebands, MW. 
LW, Trawler Band, 3 Short Wave Bands. 
Receiver Kit. With 5" x 3" Loudspeaker. 

Push/Pull output stage, Gain Control, and Rotary 
Switch. 7 Transistors and 4 Diodes. 6 section 
chrome -plated telescopic aerial. 8" Sensitive Ready 
Wound Ferrite Rod Aerial. Tuning Capacitor. Resistors, 
Capacitors, etc. Operates from a 9 Volt PP7 Battery 
(not supplied with kit). Complete kit of parts including 
conetruetion plane. £7.25 P f P and Ina. 70p. 

EDU-KIT JUNIOR 
Completely Soldedesa Electronic Construction Kit. Build theme 
projects without Soldering Iron or Solder. 

* Crystal Radio Medium * Electronic Metronome. 
Wave Coverage - No * 4 Transistor Push/Pull 
Battery necessary. Amplifier. * One Transistor Radio. 

All parts includingLoud- * 2 Tranaietor Regenerative speaker, Earpiece, MW Ferrite Radio Rod Aerial, Capacitors, Re- a Transistor Earpiece sietors, Transistors, etc. Radio Medium Wave 
Coverage. Complete kit of parts includ- 

* 4 Transistor Medium Wave Ing construction plans. 
Loudspeaker Radio. £6 55 * Electronic Noisy generator O P t P -- Ins. r,Op. 

NEW 
Everyday 
Series 
Build this 
exciting new 
series of design.. 

E.V.S. 5 Transistors and 2 diodes. 
MW/LW. Powered by 44 volt Battery. Ferrite 
rod aerial, tuning condenser, volume control, and now 
with 3" loudspeaker. Attractive case with red speaker 
grille. Size 9" x 54 x 21" approx. All parts including 
Case and Plans. 

Total Building costs £430 P & P + Ina. 60p. 

E.V. 6. Case and looks as above. 6 Transistors and 3 
diodes. Powered by 9 volt battery. Ferrite rod aerial, 
3" loudspeaker, etc., MW/LW coverage. Push Pull 
output. 
All parte including Case and Plans. 

Total Building costs £495 P & P + Ina. 65p. 

E.V. 7. Case and looks as above, 7 Translators and 
3 diodes. Six wavebands, MW/LW, Trawler Band, 
SWO, 5W2, SW3, powered by 9 volt battery. Push 
Pull output. Telescopic aerial for short waves. 3" 
Loudspeaker. 
All parts including Case and Plans. 

Total Building conta £695 P c P + Ius. 70p. 

To RADIO EXCHANGE LTD 
6IA HIGH STREET, BEDFORD MK40 ISA 
Tel: 0234 52367 
ALL PRICES INCLUDE VAT Reg. No. 788372 
* Callers side entrance "Lavelle" Shop. 
* Open 10.1, 2.30-4.30. Mon -Fri. 9.12 Sat. 

I enclose E 

for 

Name 

Address 

PW/377 



PRACTICAL 
wi 

ELE...., 

:.. 

VOL 52 NO, 11 

ISSUE 841 

MARCH 1977 

BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS CONSTRUCTOR 

EDITOR 
Lionel E. Howes, G3AYA 

ASSISTANT EDITOR 
Eric Dowdeswell, G4AR 

ART EDITOR Peter Metalli 

TECHNICAL EDITOR 
Terry Carter 

PRODUCTION & NEWS 
EDITOR Bill Tull 

TECHNICAL ARTIST 
Alan Martin 

SECRETARIAL Linda Walji 
Jill Austin 

ADVERTISING MANAGER 
01-634 4383 Roy Smith 

CLASSIFIED ADVERTISING 
01-261 5762 Colin R. Brown 

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 accompanied by 
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. 

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

BINDERS 
Binders £2 10 and indexes 45p (inc. 
VAT) can be supplied by the Post 
Sales Department, IPC Magazines Ltd., 
Lavington House, 25 Lavington Street, 
London, SE1 OPF. 

NEWS & COMMENT 
920 LEADER ARTICLE-Lend A Hand 
920 NEWS ... NEWS ... NEWS .. . 
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922 CIRCUITS FOR AUDIO AMPLIFIERS part 1- 

F. G. Rayer G3OGR 

928 VIDEO -WRITER part 8-M. J. Hughes, MA, C.Eng., MIERE 
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had to be held over till April due to pressure of space. 
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Can YOUR 
Antenna do all this? 
A SMALL SELECTION FROM OUR HUGE FILE 
OF TESTIMONIAL LETTERS ON THE JOYSTICK 
VARIABLE FREQUENCY ANTENNA(5-30MHz) 

G4DJY's COPY LOG shows 68 North Americans 
worked in the ARRL W/VE contest. 

W6TYP worked WA6JPR over hundreds of miles 
on 40m. using the JOYSTICK VFA and MICRO - 
WATTS "equivalent to 1,000,000 MILES PER 
WATT"-A WORLD RECORD-we can supply 
conclusive evidence! 

"I have used Rhombics, 4 x waves in phase, centre 
fed dipoles, etc., but the success I have had with the 
V.F.A. has been AMAZING ... only 20ft high ... in 
front of my mobiie home, 1 NEVER RECEIVE LESS 
THAN R7 AND MOSTLY R9 ON CWDX WORK- 
ING-Bob Green, SUIKG/G3APH. W.B.E. W.A.C. 
Phone & C.W. 

W7OE U.S.A. Government Electronics Engr. 
(retd.), claims "VFA 5ft below ground, same as 
dipole, elevated 15ft, one "S" point UP on dipole". 

SYSTEM 'A' £31'40 
250 w.p.e.p. OR for the SWL. 

SYSTEM 1' £38.60 
500 w.p.e.p. (improved `GI' on receive). 

PARTRIDGE SUPER PACKAGES 
COMPLETE RADIO STATIONS FOR ANY LOCATION 

All 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. 
SAVE £13.87! 

FLASH ! 
PACKAGE No. 3 New-low priced package. £154.86 

The all solid state SMC73 RX 
with all the Partridge extras. 
SAVE L2605 plus! 

RECEIVERS ONLY, inclusive delivery, etc. 

R.300 £184.50 FRG7 £167.06 SMC73 £128.81 

All prices are correct at time of going to press and carry VAT 
current at the time and carriage. 

Just telephone 
your 

card number 

Phone 0843 62535 (or 62839 after office hours) 

G3CED 

TIQTL7/DG 
9.TiA05 /Q/p5 Fn' F,1'6. QrtC 

LECTIlON/f 
G3VFA 

Box 5., Partridge House, Prospect Road, Broadstairs, 
CTIO-ILD. (Callers by appointment). 

YES SIR Is: class post TONIGHT! 
The service is available to anyone 
that opens an account. 

BC109 12p BC262A 19p BFX29 26p TIP41A 67p 
109B 13p 287 28p 84 22p 42A UP109C 

13p 300 35p 88 22p T1S43 35p 
117 16p 301 34p BFY50 25p ZTX300 13p 
142 24p 303 35p 51 2Sp 302 18p 
143 24p 338 16p 52 25p 500 15p 
147A 9p 557 15p BY164 40p 502 ttp 
1478 10p BCY71 Up ME0401 11p 1N914 Sp 
148 Sp 72 14D 0411 111p 1N4001 5p 
148B 10p BD123 SOp ME4001 10p 4002 Op 
149B 11p0 124 90p 4101 11p 4005 Sp 
149C 11p 131 42p MPF102 40p 4006 10p 
154 1sp 132 42p OA/7 14p 4148 Sp 
157B 12p 139 54p 90 7p 2N2219 30p 
177 17p 155 75p 91 Op 2646 45p 
1786 111p BF158 20p 200 tOp 29280 13p 
179B 19p 184 25p 0C28 120 2926G 15p 
1848 12p 185 28p 29 1.20 3053 25P 
184L 11p 194 10p 35 1.20 3055 60p 
187 26p 196 12p 44 45p 3702 11p 
212A 13p 197 12p 71 35p 3703 14p 
212L 1Sp 199 15p ORP12 68p 3704 13p , 
2138 12p 200 30p TIP29A 47p 3705 14p 
214 15p' 338 34p 30A 56p 3707 12p 
214L 17p BFW11 68p 3tA 57p 3819E 25p 

BRIDGES LINEAR I/C's 
100V tA 26D } 741 

LM380SL607451 p 200V IA 30p 
LM3900N Upp 400V 1A 32p 

RESISTORS 1}p 

7 
I 

, 
1 
, 

1 

NE555 60p , 
SN76013ND 1-S0 

THYRISTORS SN76013N 1.75 , 
60V 1A 20p SN76023N 1.75 

600V 1A SOp TAG 1 600 LED Til 209/0.125 0.2" TBA800 1.35 
700V 1A 1 20BT106 Red 20p 20p TBA810S 1.49 
400V 4A S6p C106D1 Grn 29p 29p TBA820 1.20 
500V 6}A 1-25 BT109 Clips for above 2p. ZN414 1.60 , 
Post & Packing 25p per order. VAT please add to total 123%, rest 8% 

1 
, 
1 
, 
, 
, 

, 

e 

, 

, 

, 
, 
, 
, 

'NZNZBMININN NB 
HIGH SPEC components FAST! 
Agents for VERO - ANTEX - ' BIB MULTICORE SOLDER ' Open 9am-5pm, 6 days-Phone orders 9am-4pm. 

S.A.E. for stock list Including pots, presets, I.C.'s 7400 & CMOS. 
capacitors, plugs, sockets, switches, cable, etc. 
Post free envelope included for your next order. 
SUPER EXPRESS phone service-ask for details. 
Shop at keen prices 6 days per week. Late night-Fri. 7-10pm. I TRANSISTORS + 200 OTHER TYPES IN STOCK 

AC125 26p 
126 26p 
127 28p 
128 20p 
151 3Sp 
153 35p 
176 22p 
187 22p 
188 209 

A0149 68P 
161 52p 
162 52p 

MCH/PR 1 24 
AF116 24p 

117 24p 
124 30p 
239 46p 

AU113 1.72 
BC107 11p 

107A 12p 
108 10p 

CIL108 6p 
BC108B 11p 

108C 12p 

DIODES 
50V 3A 13p 

IOOV 3A 15p 
200V 3A 18p 
400V 3A 21p 

each 
WATT E12 (5%) 

1 ohm - 10m ohm 
ZENERS(400mw) BZX83 
3V, 3V3, 5V1, 5V6, 7V5, 
9V1, 10V, 12V, 18V, 22V, 
30V. All at 12peach. 

III 
ORCHARD ELECTRONICS ' 

FLINT HOUSE, HIGH STREET, WALLINGFORD, OXON, OX10 ODE 
Telephone 0491 35529. 

JI 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

ELECTRONIC 
CAR 
IGNITION 

£9.95 + S VAT 
(Order code 997-005) Subject to availability 

Avoid difficulty in starting your car on cold mornings with the Doram 
C.D. Ignition Unit. The complete kit incorporates features such as 
single switch reversion to the standard ignition system for servicing 
etc. and also an immobilisation facility. Improved performance and 
fuel consumption,along with reduced points erosion and longer plug 
life makes this unit a must for any 12V neg. earth car. 

O'seas orders-add 15% for P+P. All items offered for sale subject 
to the Terms of Business set out 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 2x25p vouchers, each one 
usable on any order placed to the value of £5.00 or more (ex. VAT). 

DORAM ELECTRONICS LTD.. 
P.O. BOX TR8. WELLINGTON RD. IND. EST.. LEEDS LS12 2UF. 

An Electrocomponents Group Company 
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!' IOOwAu DISCO 
SO WATT 4T~6147i 

SPEAKS 
L4eV/!rO¡,CJ/ 

50 WATT 
SPEAKER 

IIIIIIIIIIIIIIIIIIIIIIIIIIIII 
TWIN 

URNTABLE 
ITH PRE -AMP. 

and POWER AMPLIFIER 
Complete with lid 

40 WATT SYSTEM £99 95 200 WATT SYSTEM £209.95 Se`': 
Free 

p 

OTHERS UP TO 300 WATTS AT UNBEATABLE PRICES catalogue' 

e e e 

1SCOMAJOR POWER DISCO CONSOLE 
with integral Power Amplifier. Twin Jack 
utput sockets. 
WIN PULL SIZE B.B.R. TURNTABLES 

with cueing device. Cartridges with 
Diamond Styli. Separate volume controls 

ch turntable. 
Pull Headphone Monitoring Facilities. 

PAIR OP 50 WATT L'SPEAKERB 
Black Vynlde covered cabinets. Approxi- 
mate size 18" x 18" x 8". 

COMPLETE WITH MICROPHONE 
PACKAGE PRICE £1 69 95 (Including VAT) 
Headphones extra. 
Carr. 9A. Depoelt £30.00 & 18 fortnightly 
payments. £9.18 (Total £19524). 
STEREO VERSION £219.95 
of above system. 
Dep. £4696 & 18 fortnightly payments 
£1160 (Total £26295). Carr. £b. 

II T 

TDIM DISCO CONSOLE 
Incorporating twin B5R MPG) type 
turntables and Sonotone or Aug 
Cartridges with diamond styli. 
Separate Vol. controls tor each 
turntable. Also MONITORING 
FACILITIES, plus Treble and 
Bass Controls. Separate input 
for 'mike' with vol. control. 
Black Vynlde covered 

Cabinet w1th 
M. 

£119'95 Or DEP. /17.95 and 
18 fortnightly prods. 
16 62 (Total 1186.81) Carr. 9160 
TD2S STEREO VERSION 
OF ABOVE £125.00 Terms DEPOSIT 120 
and 18 fortnightly Carr. £900 
payment. 1689 
(Total 11144081 

DISCOMAJOR TWIN TURNTABLE POWER CONSOLE £129.95 
Twin Full size BBB turntables. Sonotene or Aca Carr. 4230 

Cartridge. with Diamond Bty11i. Facilities as TD1 Console but with 
built-in 100 watt Power Amplifier complete with lid. Term.: 
Deposit £1996 and 18 fortnightly pymnts. 6703 (Tots] 0148491 

STEREO VERSION £179.95 Can 68 

or Deposit 881.95 and 18 fortnightly pymnte 
8879 (Total 880156) 

RSC PHANTOM 50 COMBO AMP. £6915 
Rating 60 watts. 8 inputs, 2 vol. controle -Barn, Treble Presence. Carr. £160 
Suitable for Lead or Rhythm Guitar, mic., Radio, Tape etc. Inc. High Flux 18" 
50w Speaker. Dep. 11895 & 8 monthly payments /871 (Total 880.18). 

POWER (SLAVE) AMP 
100 WAIT 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 

100+ 100W MODEL £69.95 (Total £57.40) Carr. £I 

TITAN TA/50A 50W AMPLIFIER Solid state, 
3 sep. controlled inputs plue Master control. Baas, 
Treble 8 Presence Control.. Vynlde covered cab. 
with corner protective'. Liet price 880. Terme: 
Dep. 19 & 8 mothly pymta 6806 £49.95 .Total £67.40). Carr. £1. 

TITAN TA/IOOA TWIN CHANNEL 
AMP. 100 WATT R.M.S. OUTPUT £69.95 
De -luxe Professional unit with many facilities. Carr. £1.90 
Dep. 61400 & 12 mthly pymto 15.00 (Total 681.80). 

TITAN TA/50A WITH 70W TWIN SPEAKER UNIT 
Vynlde covered. Fitted protective corner pieces. Dep. 61415 £94.95 
& 18 fortnightly pymts 66.16 (Total /107051. 

Carr. 42.60 

TITAN TA/IOOA WITH 100 WATT TWIN SPEAKER UNIT £119.95 For all purposes Inc. Base Guitar. Terms: Dep. 11795 & 18 fortnightly 
pymts 64.69 (Total 618837). Carr. 8220 

RSC TRANSFORMERS, L.F. CHOKES };,.°r,°;e e;;: 
MIDGET CLAMPED TYPE 900.560v 60 Hs AUTO (STEP UP/STEP DOWN) 
260v. (Or 260.0.250v) 60mA 634. 2a. /1.76 TRANSFORMERS 0.110/120v 200 - 
STD. UPRIGHT MOUNTING OR DROP-THRO 290.2ß0v. 00w. 68'60; 180w. 66.60; 260.0.0v. 100mA 68v. 4a. 0.6.6.8v. 3a. 14.86 
3004-30600v. 130mA 6.1v. 4a. C.T. a itv. 250w 6887; 500w 6984. 

la. for Bullard 610 Amplifier 6680 OUTPUT TRAEBPORMERS 
860.0.350v. 100mA 63v. 4a. 0.6.6.3v. 8.. NJ/ Pentode 6000 or 7000 to 8 n 61.18; 
860.0.360v. 160mA 6.3v. 4a. 0.5.634. 3a. 66'90 Puah Pull 8w EL84 to 9 or 15 n 
425.0.426v. 200mA 6.8v. 4a. C.T. 6v. 8a. 1986 

200mA 68v. 4a. 6.3v. 4.. 6v. 8a. 61600 61'08; 12w 6V6 to 3 or 16 n /2e11 
460.0.460v. 260mA 6.8v. 4a. O.T. 6v. Sa. /10.46 12w OV8 to 3, 8 or 160 68.79; 
260.0.260v. 70mA es.. 2.. 0.6.68v. 2a. 1E00 EL84 to 3 or 15 n 12w 1.01; Ultra 
960.0.260.. 100mA 68v. 66. gß'90 Linear for Mulland 610 etc. 64.86; 
260.8.200v. 100mA 6.8v. 2a. 6.6v. la. g8B0 18w. sect. wound BLS, %T8ß etc. 
360.0.330v. 80mA 63v. 9a. 0.5.6.8v. 2.. 1680 
300.0.800.. 100mA 68v. 4a. 0.6.6.6.. 6.. IOU to 3 to 1518 1871; tow. sect. 

FILAMENT OR TRAESISTOR POWER PACE wound EL34, 6L8, KT86 etc. to 3 

12v. la. 6110, 68v. 1.6. 81.05, 68v. 2a. 1110. or 15 n 6937. 
63v. 6.1170, 664. 6a. ß2.60,19v. 3a. or 24v. 16a. L.P. CHOBa/ 150mA, 7-10H, 
6800 0-9.18v. 15a. 686., 0-12.28-42v. 2a. /619 

260 n u2s: 100mÁ, lOH, 200 n CHARGER TRANS 09.16v. 10a. 13.08; 29.. 68ße: 
Sa. 18.82; 5a. 6884. 6a. 1349; 8a. 63.48. 6110: 80mA., 10H, 40011 41p. 

New Branches at YORK, 
HANLEY, CARLISLE, 
LIVERPOOL, PRESTON 

OPEN ALL DAY SATURDAYS (S Day Waak) 
B RADFORD 10 North Parade (Closed Wed.). Tel. 25349 
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512 
B IRMINGHAM 30/31 Great Western Arcade. 

Tel. 021.838 1279 (Closed Wed.). 
CARLISLE 8 English Street. (Closed Thun.). Tel. 38744 
COVENTRY 17 Shelton 80., The Prsciect.Tel. 25983 
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41311 
DARLINGTON 19 Northgste (Cl. Wed.). Tel. 83043 
DEWSBURY 9/11 Kingsway (Closed Tues.). Tel. 468058 
DONCASTER 3 Qus.nsgate, Waterdsle Centre. 

(Closed Thur.). Tel. 63069 
E DINBURGH 101 Lothian Rd. (Cl. Wed.). Tel. 221 9501 

TITAN 100W BASS BINS £99.95 
High quality 15' high flu: Bass Unit and 2104 Horn 
Tweeter in folded horn type enclosure to provide amazing 
level of sound output. Lint price 6144 Terms Dep. 81495 
and 18 fortnightly payments *5.58 (Total 1116810 Carr. U. 

FANE HIGH POWER SPEAKERS 
Power ratings R.M.S. Cont. 2 YRS GUARANTEE 
Gauss 14000 lm 8-I5 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 0'54 (Total £36.32 

* POP 60 IS" 60w £25'95 Dep [7.00 & 8 monthly 
pymts [2.87 (Total £29.96 

* POP 100 18" 100w £44.95 Dep £10.00 & 8 
monthly pymts E5' 17 (Total £51.36) 

TITAN GROUP/DISCO SPEAKERS 
GUARANTEED Rating 

RMS List ROC Frio. 

FOR 5 T12/35 12" 45w £15-80 £1896 
T12/60Á 12" 60w £2100 11895 

YEARS T12/10012" 100w £3600 68496 
T16/60 15" 60w £26.00 61899 
T15/70 16" 70w £2800 61995 
T16/100 15" 100w £41-00 629-96 Iutpeduuce 
T18/100 18" 100w £4700 68895 8-16 ohms 
TERM MONTHLY PAYMENTS 
MODEL DEPOSIT TOTAL 
Model T12/35 (Pair) 6660 & 8 at 6968 685'98 
Model T12/60A (Pair) 1760 8 8 at 6801 68168 
Model T12/100 (Each) 65.60 8 8 at 12.94 829.01 
Model T15/80 (Each) 1460 8 8 at 1182 /8806 
Model T111/70 (Each) 15-00 & 8 at 1287 /8896 
Model TI5/100 (Each) 17.00 & 8 at 1989 184-18 
Model T18/100 (Each) 1795 & 8 at 1889 687.47 

CABINETS FOR ABOVE SPKRS 10.95 Heavy duty. Beautifully finished FROM 
to black Vyaide with Vynalr fronts fitted protective 
corner pieces. Various sises and cut-outs. 

FANE 
CRESCENDO 
SPEAKERS 

FULL RANGE 
AVAILABLE 

AT ALL 
BRANCHES 

50W 
H.F. 
HORNS 
lisp. 8n. Range 3-16 
KHz. Very eeoeltive. 
Complete with Fane 
HPX2 'X -over'. 

Pair for aeries wiring plus £9.95 single 'X -over'. 117-95. 

FANE I04 50-70W 
Imp. B 3-16 KHz. BuD -r 

eeneitive 10" x 4" approc. 
Complete with 'X -over'. 
Use with twin 12" 15 n .0 

single 15" or 18" 811 

H.F. UNITS 

£15.50 

Inc. pues cl Highly sensitive Horne. 
Range 3.15 KHz. Rating 70/100 watts. 
Uee with 2 x 12" 8 tI speakers in 
serles, or single 16" or 18^ 1618. Dep. 
£0.98 & 8 monthly payments £3133.. 

(Total £31.01). £27-95 Carr. 7ßp. 

HI-POWER TWEETER 
Response 3KHs-20K11s with 2 
mid. Non elect. filter available 652. 
Rating 80 Watt £6.95 

INTEREST REFUNDED 
ON CREDIT PURCHASES 
SETTLED IN 3 MONTHS 

TITAN H.F. 
UNIT 
A duper 
sensitive 8 n unit 70. Itatmg. a - ld 

£21l 95 kHz. Uee with pair 15 n 12" or »Ingle 
8 n 16^ Drive unit. Carr 75p 

FAL SOUND -TO -LITE UNIT £21.60 
COMPLETE SYSTEM £58.95 

Incl. 2 epotb.aks and bulb. 

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

from £ 1 1.95 

Barclaycard MAIL ORDEN./ EXPORT ENQUIRIES TO:- 
and Access AUDIO HOUSE. HEECOEEEB LANE. LEEDS. 13. 

accepted Talc 0512 577631. 
MAIL ORDERS MUST NOT SE SENT TO SHOPS 

All items ubiecl to availability. TERM O.W.O. is 9.0.D. Es 0.0.D. mare U. 
Prices correct at 12.1.77 E. & O.K. POPTAGE 401 PEE ORDER OR As QUOTED. 

PLEASE BEND STAMP POE FREE CATALOGUE. 
ASGOW 320 Ar Is St. CI'd Tues.). Tel. Llnihor 2e' 4158 Rd. Tal. 210585 GL gY ( MIDDLESBROUGH 103 p 

HANLEY, Stoke-on-Trent, 44 Piccadilly NEWCASTLE)UPON TYNE 59 Grainger St. 
NULL 7 Whltelriergsts (Closed Thurs.). Tel. 10606 (Closed Wed.). Tel. 21469 

LEICESTER 32 High Street (Closed Thurs.).Tel. 6/420 NOTTINGHAM 111/10A Market Street 
LEEDS 6-7 County (Mecca) Arcade, Bri/gets PRESTON (Closed Thurs.). Tel. 48066 

(Closed Wed.). Tel. 468262 41 Frlarpate Walk. St. Georges Shopp9 Pr«. Tel. 61979 

LIVERPOOL Dawson'. way, St. John's Shop- SHEFFIELD 13 Exchange Street (Castle Mkt. Elda.) 
ping Centre Tel: 708 9360 (CI, Wed.). STOCKPORT (Closed Thurs.). T.I. 20719 

LONDON 23$ Edgware Road, W.Y. (Cloud Thun.). 8 Little Underbenk (Closed Thun.). Tel. 480-0777 
Tel. 7231929 LAND 6 Market Sq. (Closed Wed.). Tel. 70573 

MANCHESTER wA Oldham street (Closed 
º3 

Wed.). YORK, 5 CHURCH ST. (Close Wed.) Tel. 34355 
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INVERTORS P.E. ORION STEREO ASTRO IGNITION 
AMPLIFIER & TUNER =- { " n /' ' Y g. 

tIP .. ; r 'àeibe yßá 

240v-50Hz from your 12v car battery 
25 watt -54-75 300 waft (12v)-533.0$ 

400 (24v)-538.06 

20 1-20 Watts r.m.s. into 8 ohm load. Distortion 
less than 0-01% 100Hz-10kHz. Frequency 

° 

AmTRO IGNITION SYSTEM 
Complete kit of parts for this proven III40 watt -íE8.27 watt 

75 watt -512 03 500 watt (24v)-£4818 
response 1 1dB 20 Hz to 20kHz. Hum level and tested system £1045 inc.VAT 

150 watt -521.27 1 Kw (50v)-£127.00 virtually nil with volume full on. Ready built with only two connec- 
300 watt (24v)-528.451.5 Kw (110v)-5140 80 

All above invertors are In kit form but may be 
built up in metal case and ready 

This is a amplifier power of superb P quality 
incorporating the very latest design features. 

tions to alter £1375 inc. VAT. 
Thousands have used this system 

for use. Price list sent on receipt of s.a.e. Professional hi-fi enthusiasts have classed it both home and abroad. Consider in 
Prices include p. and P. 

P.W. AUTOMATIC EMERGENCY 
SUPPLY 

as fantastic and real value for money. The these advantages-more power, 
CCT incorporates a low flux transformer and faster acceleration, fuel economy, 
inputs for disc, tape, tuner, etc. excellent cold starting, smoother 

240v -,50y-15 wattIn invertereventof with builtrai in 
battery charge r. power lure Complete kit of parts including slim line running, no contact breaker burn- 
switches over automatically from battery bookend case, silk screened front panel and ing. Also because of the high 
charging to inverter operation. Cct. as knobs £4860 inc. VAT and & energy spark the fuel mixture can 
appeared in Dec. 72 P.W. Complete kit of 

p. p. 
be made weaker giving further 

"parts (excluding meter) £2450 plus £1 70p.p. The bookend case, I.C's and semiconductors, economy and fewer plug problems. 
DIGITAL WATCH 

P.C. board, Transformer, etc. may be 
Fitting time when built 5 minutes 

FOUR FUNCTION DIGITAL WATCH 
FOR ONLY £18 with 1 Year Guarantee 

purchased separately if desired. Send S.A.E. 
approx.ittingPlease state whethef for further information. 

HOURS MtlNS.. SECONDS DATE positive or negative earth. iiA . . 

American UK P.E. ORION TUNER UNIT 
i Design,Manufacture.PARTS MAY BE PURCHASED AS FULL KIT OR TRADE and EXPORT ENQUIRIES 

TRANSFORMERS AND COILS SEPARATE ITEMS. SEND S.A.E. FOR DETAILS. WELCOMED ON ALL PRODUCTS 
Both high volume and small order capacity N.B.-DELIVERIES ON ALL ITEMS MAY TAKE UP TO ASTRO ELECTRONICS 
available. 28 DAYS. DEPENDING ON AVAILABILITY AND DEMAND. Springbank Road, West Park Special offer. Miniature mains transformer 
6-0-8v-8vA. 85p + 10e p. 6 p. 

CASH IN REGISTERED ENVELOPE OR POSTAL ORDERS 
CAN REDUCE TIME by NOT HAVING TO CLEAR CHEQUES CHESTERFIELD. 31475 U BM BUBIZMMB 

VA LV E 
BARGAINS 
Any S -64p, I0 -L I 20, 50-15.00. 
Your choice from the list 
below. 
ECC82, EF80, EFI83, EF184, 
EH90, PCF80, PCF802, PCL82, 
PCL84, PCL85, PCL86, PCL805, 
PL504, PY81/800, PY88, 30PL- 
14, 6F28. 

Colour Valves-PL508, PL509, 
PL5I9, PY500/A. All tested. 
3Sp each. 

Aerial Splitters -2 way, 75 
OHMS, Inside Type, LI.50 

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

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

television-Please state chan- 
nel numbers. 

B 45-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. 

43.80 

Press Button UHF Tuners -4 Button Transistor-British 
made -12.50 each. 

60p BARGAIN PACKS 
All Packs Un -used Parts-PKI-40-C280 (Mullard) Axial Lead 
Capacitor mixed values from 01µF to 47µF (250V/W). PK2-30- 
C281 (Mullard) Radial Lead Capacitors mixed values from 015µF to 
1.5µF (250V/W). PK3-6 Co -ax. plugs. PK4-6 Co -ax connectors. 
PKS-8-5m/m formers with slugs, PK6-25-AC 128 Transistors. PK7-3 
BF200 (VHF) Transistors. PK8-2 BFI82 (UHF) Transistors. PK9 
Any 6 Transistors BCI08, BC113, BCI35, BC153, BCI71, BC172. 
BFI94, BF195, BFI96, BF197. PKIO 8-1 amp 400 volts rectifiers. 
PKI I 4-5 pin din plugs (180°). PK12-5 PP3 Battery Connectors. 

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

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

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

Dwell 
Meter 

IDEAL FOR 
THE D -I -Y MOTORIST! 
£5.70 + S VAT Subject to ava,lab,hty 

(Order code 991-568) 
The Dwell Meter permits easy 
adjustment of worn or pitted contact breakers, based on the electrical 
contact time and not on the mechanical distance between the points. 
The improved accuracy obtainable by using this self contained unit, 
ensures greater precision than may be obtained using Feeler Gauges. 

O'seas orders-add 15% for P+P. Ab. items offered for sale subject 
to the Terms of Business set out 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 2x25p vouchers, each one 
usable on any order placed to the value of 55.00 or more (ex. VAT). 

DORAM ELECTRONICS LTD.. 
P.O. BOX TR8. WELLINGTON RD.IND. EST. LEEDS LS122UF. 

An Electrocomponents Group Company 
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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 
Palter Group 50/15 8 or 15 ohms 
Baker Deluxe 12" 8 or 15 ohms 

£13-00 
£14 S0 
£1400 
£18-62 
£17. 50 

SPEAKERS 
Good mans 18P 8 or 15 ohm 
Goodmans Hifas 750P 
Goodmans 5" midrange 8 ohm 
Gauss 12" 
Gauss 15" 

£39.85 
£18-00 
£405 

£95 00 
£110.00 

Baker Major 3, 8 or 15 ohms El 3.00 Gauss 18" £12100 
Baker Superb 8 or 15 ohms £22.50 Jordan Watts Module 4, 8 or 15 ohm E15.38 

Baker Regent 12" 8 or 15 ohms £12-S0 Kef 127 ES 75 

Baker Auditorium 12" 8 or 15 ohms £t4 -6S Kef 715 E1 0.75 

Baker Auditorium 15" 8 or 15 ohms £10.41 Kef B110 £7. 9S 

Celestlon GI2M 8 or 15 ohms £12.85 Kef B200 £8-25 

Celestlon 612H 8 or 15 ohms £15.95 Kef B139 £17.95 

Celestlon G12/60 8 or 15 ohms £1600 Ket DNa £2 50 

Celestlon G12/50TC 8 or 15 ohms E20.00 Kef DN12 £5-05 

Celestlon G15C 8 or 15 ohms £26.85 Kef DN13 SP1015 or SP1017 E4 9S 

Celestlon GI8C 8 or 15 ohms £38.85 Lowther PM6 £32.00 

Celestlon HF1300 8 or 15 ohms £7 -SO Lowther PMa Mk 1 £35.00 

Celestlon HF2000 8 ohms £6 SS Lowther PM7 £48.80 

Celestion MH1000 8 or 15 ohms £13 -SO Peerless KO10DT 4 or 8 ohms £8-25 

Celestlon CO3K £446 Peerless DTIOHFC 8 ohms £9.30 

Decca London ribbon horn £29-8S Peerless KO40MRF 8 ohms £0-85 

Decca London CO/1000/8 )(over £6 95 Peerless MT225HFC 8 ohms E340 
Decca DK30 ribbon horn £10.95 Richard Allan CA12 12" base £18.80 

Decca CO/1/8 Xover (DK30) £475 Richard Allen HPBB E12.50 

EMI 14 x 9 Bass 8 ohms 14A770 £11-92 Richard Allan LP8B £8.50 

EMI 8 x 5, 10 watt, d/cone, roll surr. £3.75 Richard Allan DT20 £S-25 

EMI Si" d/cone, roll surr. 8 ohms E393 Richard Allan CN8280 £16.95 
EMI 8 roll surr. bass £573 Richard Allan CN820 £3.15 
EMI 5' mid range E3 -1S Richard Allan Super disco 80W 12" £14.85 

Eiac 59RM109 (15) 59RM114 (8) £338 Richard Allen CG15 15" bass £27.45 

Elan 5S" d/cone, roll surr. 8 ohms £3.83 Richard Allen Super Disco 10' 50 watt £1325 
Eiac 10" 10RM239 8 ohms E3.85 Richard Allen Super Disco 8. 50 watt £12-95 

Eagle Crossover 3000hz 3, 8 or 15 ohm £1-S7 Radford MD9 £11.50 

Eagle FR4 E5S1 Radford MD8 dome mid range £15.75 
Eagle FR65 £8.95 Radford TD 3 E8 25 
Eagle FR8 £11.95 Radford Crossover network E14.75 
Eagle FR10 £14 06 BD25 Mk II £23.20 
Eagle HT15 E3.90 Soles 4001 G & K £S90 
Eagle HT21 E4.85 Tennoy 10" HPD £78.00 
Eagle MHT10 £400 Tannoy 12" HPD E66 00 
Eagle FF28 multicell. horn £5.95 Tannoy 15" HPD E89 -9S 
Fane Pop 15, 8 or 18 ohm £5-S0 Wharfedale Super 10 RS/DD 8 ohms £13 50 
Fane Pop 331, 8 or 1e ohm £97S Castle 8 RS/DD E928 
Fane Pop 50, 8 or 16 ohm £12.50 
Fane Pop 55, 8 or 16 ohm £16.73 
Fane Pop 60, 8 or 18 ohm E18.96 
Fane Pop 70, 8 or 18 ohm £21.75 
Fane Pop 100, 8 or 16 ohm 
Fane Crescendo 12A, 8 or 18 ohms 

£33-9S 
£42. OS 

SPEAKER KITS 
Fane Crescendo 12BL, 8 or 16 ohms £44-85 Baker Major Module 3, Bor 15 ohms each £13.50 
Fane Crescendo 15/100A, 8 or 16 ohms £S405 Goodmans DIN 20 4 or 8 ohms each £15.75 
Fane Crescendo 15/125, 8 or 18 ohms £64.93 Goodmans Mezzo Twin Kit pair £51-9S 
Fane Crescendo 18, 8 or 18 ohms £7503 Helme XLK 20 Pal £17.50 
Fane 910 Mk II horn EIS- 75 Helme XLK 30 pair £21-85 
Fane 920 Mk 11 horn £45.8! Helms XLK 35 pair E26.75 
Fans HPX1 crossover 200 watt £2.50 Helme XLK 40 pair £38 50 
Fane 13 x 8, 15 watt dual cone £5.30 KEF kit 1 Pal E53.50 
Fane 8017 8" d/c, roll surr. £895 KEF kit Ill each £48-00 
Goodmans Anent 100 £8.50 Peerless 1060 pair E54 00 

Goodmans Audlom 200 8 ohm £14-95 Peerless 1070 each E40S0 
Goodmans Axiom 402 8 or 15 ohm £22 00 Peerless 1120 each £54.00 
Goodmans Twinaziom 8, 8 or 15 ohm £10.50 Peerless 2050 palr £39-50 
Goodmans OP 8 or 15 ohm £6.50 Peerless 2060 pair £5300 
Goodmans 10P 8 or 15 ohm £6.9S Richard Allan Twin assembly each £1395 
Goodmans 12P 8 or 15 ohm £16 -SO Richard Allan Triple 8 each E20.75 
Goodmans 12PG 8 or 15 ohm '17 75 Richard Allan Triple 12 each £25 05 
Goodmans 12PD 8 or 15 ohm £18.75 Richard Allan Super Triple each £29.50 
Goodmans 12AX 8 or 15 ohm £44 00 Richard Allan RA8 KIt pair £37.80 
Goodmans 15AX 8 or 15 ohm E49.00 Richard Allan RA82 Klt pair £5940 
Goodmans ISP 8 or 15 ohm £24-00 Richard Allan RA82L Klt palr £63 .70 

Complete kits in stock for Radford Studio 90, Radford 
Monitor 180, Radford Studio 270, Radford Studio 360, 
HiFi Answers Monitor (Rogers), HiFi News No 
Compromise (Frisby), HiFi News State of the Art, 
Wireless World Transmission Line (Bailey), Practical 
HiFi and Audio Monitor (Giles), Practical HiFi and 
Audio Triangle (Giles), Popular HiFi (Colloms), etc. 
Construction leaflets for Radford, Kef, Jordan Watts, Tannoy, HI -Fi 
On dem. Answers Monitor, State of Art, Free on Request. 

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

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

SPEAKER KITS 
Fane Moda One Mk2 
Wharfedale Denton 2XP Kit 
Wharfedale Linton 3 x P Kit 
Wharfedale Glendale 3XP kit 

each £10.35 
palr £2325 
pair £34.25 
palr £49.30 

HI-FI 
ON DEMONSTRATION 

in our showrooms 
Akal, 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 £7795. Rotel RX 202 
Mk II £9750. Videotone Minimax II 
£4300. Videotone Saphir II £49 00. 
Pioneer SX 450 £116 00. Sansui SC 
2000/2002 £14970. 

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

All Prices Include VAT 
(Prices correct at 31.12.78) 

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

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

12" £1'00 
15" £1 75 
18" £2 50 

Kits £1 00 each (£2 00 per pair) 
Tweeters & Crossovers 33p each 

WILMSLOW 
AUDIO 

Dept. PW 

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 28213 

(Access and Barclay Card orders 
accepted by phone). 
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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 8884474 

MULTI -METER MM12 
50,000 o.p.e. ALUMINIUM BOXES r8% 

Metal project boxes give your work a professional finish 

AB7 
L 
2f 

W 
58 

H 
18 

ABS 4 4 11 
A139 4 21 11 
AB10 4 61 18 
AB11 4 28 2 
ÁB12 3 2 1 

AB13 6 4 2 
ÁB14 7 5 2¡ 
AB15 8 R 3 
AB16 lo 7 3 
AB17 10 48 3 
AB18 12 5 3 
AB19 12 8 3 

54p 
63p 
548 
63p 
54p 
45p 
89p 
84p 

£1.02 
£1.35 
£1.02 
£1.20 
21.50 

"0100" 100 WATT AMPLIFIER 
All built and tested, mounted on a plain aluminium 
chassis which measures 18" x 98" x 4" and which you 
can mount into a cabinet of your choice. Four con- 
trolled inputs, master volume, treble, middle and basa 
controls. S/c protected output. 100 watts clean into 
Bohm LIS. Ideal for disco, mule groups, PA. and 
clubs. A bargain at £42 + £1 carr. + 8% VAT. 

P.C. ETCHING KIT 
This kit contains al) that the constructor will need to 
etch the circuits of his own design. 
Contenta -Plastic etching dish. Sample copper clad 
board. Laminate Cutter. 1 lb Ferric Chloride. Large 
Plastic Spoon. Etch Resist Pen. Full Etching In- 
structions. 
Complete and Big Kit Value at 54.26 + 8% VAT. 

If you need 
a good in- 
strument for 
your work/ 
hobby and 
you're not 
prepared to 
settle for a 
small scale 
and poor 
ranges, then 
read the 
specifica- 
tions for the 
MMl2, and 
send for one! 

AC volte: 0 to 1.5, to 0/500 
in 10 ranges. DC volte: 0 to 
05, to 0/500 in 12 ranges. 
DC current: 0 to 25 µA, to 
0/10 amps 10 ranges. 
Resistance: 0 to 100 ohms, 
to 0/16 meg ohms in 4 
ranges. Decibels: -20 to 
+62 db in 10 rangea. Size: 
68 x 41 x 21inch. 
Price £1G50 + 8% VAT. 

BARGAIN PROJECT BOX 
A plastic box with moulded 
extrusion rails for PC or 
Chassis panela with metal 
front plate fitted with four 
screws (all supplied). 
OUR PRICE 150p. +8% 

POWER SUPPLY UNITS 
+8% 

PP1 switched 3, 48, 6, 71, 
9 and 12 volts st 500 m/a, 
with on/off switch and 
pilot light. Size: 130mm x 
55mm x 75nun. 
ONLY £650 

513 CONDENSER 
MICROPHONE 
Cardiold and onmi-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 £12.60 + 1'21% VAT. 

. 

TI MULTI -METER 
Ideal tester for everybody interested in 
electronics. Weighing leas 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 £6.60 + 8% VAT. 

FERRIC CHLORIDE 
Anhydrous ferric chloride in double sealed one pound 
poly packs. Our Price 85p+P/P+VAT @ 8% Per lb. 

3 KILOWATTS PSYCHEDELIC 
LIGHT CONTROL UNIT 

Three Channel Base, 
Middle, Treble, 

control. 
Just connect the in- 
put of thie unit to 

11.3 

channel has its own 

the loudspeaker ter- - "- 
'... t4r4 

Minale of an amplifier and connect three 250V up to 
1000W lamps to the output terminale of the unit, and 
you produce a fascinating sound -light display. (All 
guaranteed.) £18.50 plus 75p P. A 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% 

8 WAY MULTIPLE AC ADAPTOR 
This compact adaptor enables a large range of battery 
powered radios, and calcula ore to be more economic- 
ally operated off the mains (220-240V A.C.) Instantly 
ewitchable for 6, 7.5 or 9 Volta, current rating in 

250mA. A polarity reversing coupler is incorporated 
into the 2 metre lead which is terminated by a unique 
4 way plug offering connections by 21 and 2'Smm 
sockets, 2.5 and 3.5mm plug. The sealed moulded unit 
le fitted with a 2 pin 5 amp mains plug and measures 
47 x 35 x 63mm. Nominal weight: 022 kg. 
ONLY £2.60 + 8%. 
TIE -CLIP CONDENSER MICROPHONE 
Omni -Direct tonal 600 oho: 40-15,00011z. 
Extra long lead. Ideal for stage work. 
conferences, etc. Pelee £9150 + 128% 
VAT. 

LOW NOISE LOW PRICE CASSETTES -03% 
Good quality tape in well made screw type casse 
Presented in single plastic cases. 
C60=88p C90 -48p C120=80p 
10% Discount on ten or more cassettes of one 

ttea. 

type 

EFFECTS 
PROJECTOR 

"150" 
No Disco should 
be without our 

new effects projector, we 
believe that this le the 
most versatile machine for 
projecting coloured images 
to supplement your music. 
Spec :- Volta=220/240 AC 
50Hz. Lamp=A1/167 150 
watts. Standard Lens= 
60 mini. 
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%. 

LOUDSPEAKERS +121% 

28" 8 ohm 

28" 40 ohm 

2t" 80 ohm 

5" 8 ohm 

SOD 

90p 

90p 

ceramic £1.25 

Al9 STEREO PRE -AMPLIFIER 
Using standard phono plug con- 
nections. Input impedance: 50,000 
ohm,. Maximum Input: 30 mv. 
Maximum output: 1.8v (at 1% dis- - ',onion). Gain: lOmv input, 0Sv 
output. Frequency response: 30- 
20,000 Hz. 8/N ratio: over 60 dB. 
Power supply: 240v AC. Dimen- 
sione: 101 x 63 x 40mm. 
Our Price £5.60 + 128% VAT. 

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

LOW, LOW 
PRICES ON 
BRANDED 
COMPONENTS. 

All 'big name' manufacturers Same day service Money back guarantee 
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Terms - cwo, add 8%MT on Cos/Mos and 12%41) VAT on Transistors, Diodes etc plus l5p postage and padiirg. 

Rosebank Parade, Plough Road, Yatelej Camberley Surrey Tel: 0252 871388. 

ROWNSGEM LTD. 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

POWER, 
SUPPLY ------i 

An invaluable piece of equipment for the enthusiasts workshop. 
This 3-30V d.c. power supply fulfills virtually all experimentation 
requirements. Avoid frustration and circuit damage with the variable 
current limit 10-1A max). 
Regulation typically better than 0.5% (max 3%). 
Ripple voltage typically better than 20mV (max 120mV). 

£19.95 + S VAT (Order code 997-027) Subject to svaBabOity 

O'seas orders -add 15% for P+P. All items offered for sale subject 
to the Terms of Business set out 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 2x 25p vouchers, each one 
usable on any order placed to the value of £5.00 or more (ex. VAT). 

DORAM ELECTRONICS LTD, 
P.O. BOX TR8. WELLINGTON RD.IND. EST.. LEEDS LS12 2UF. 

An Electrocomponents Group Company 
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Stîrlînu Sound 
00 Q.V. MODULES FOR COST CONSCIOUS CONSTRUCTORS 

Power and quality cost less! 
Special introductory offer 
to save you £1.95 

POWER AMP. 
SS. I 100 

SS.370 

Delivers 100 watts R.M.S. Into 4 ohms using a 70 volt/2A supply. 
Input sensitivity 500mV for full output. Response-10Hz to 50KHz 
4.1 dB. S/N ratio better than 75dB. Distortion al halt power typically 

0.1%. With heat sink mounting bracket. 5" x 3j" a 11" (SS.1100H 
with full size heatsink). 

A new heavy duty power supply unit to deliver 70 volts/2 amps. 
Complete with mains transformer and low -voll outlet P/p-£f . 00) 

f9.45* 
Full size 

heatsink 51 

IE1250* 

YOU PAY ONLY £21.00* FOR THE TWO TOGETHER 
There is real power and reliability in this assembly. By buying them together you 
save nearly £2.00 on these already competitively priced units. IDEAL FOR DISCO, 
P.A. and such like applications. Send only £21 -00 (+ £1'00 p/p) for SS.1100H with 
full size heatsink and Power Unit SS370. 

SS.370 

MORE STIRLING SOUND Q.V. MODULES TO SAVE YOU MONEY 

,s+! j 
POWER 

AMPLIFIERS 
3 TO 40 WATTS R.M.S. 

SS.103 5 watt r. m.s.mono. IC. short £1.75 
SS.103-3 Stereo version of above using 
two I.C.s £3'25 
SS.105 5 watts r.m.s. into 4 ohms, 
using 12V £2.25 
SS.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 
SS.104 Delivers 40 watts R.M.S. into 
4 ohms using 45 volts supply unit such 
as SS.345. Ideal for small disco, P.A. 
etc. £3-95" 
If ordering Stirling Sound power supply 
units with Modules SS.103 to SS.120, 
V.A.T. becomes 12#%. 

TONE CONTROLS/PRE-AMPS 
SS.100 Active tone control, stereo. 
±15dB on bass and on treble £160 
SS.101 Pre -amp for ceramic cartridges, 
etc. Stereo. Passive tone control details 
supplied. £160 
SS.102 Stereo pre -amp for low output 
magnetic P.Us. R.I.A.A. corrected. £2.65 

UNIT ONE 
A real money saver this. Compatible 
with all relevant Stirling Sound modules 
as well as other makes. 
Combined pre -amp with active tone - 
control circuits. f 15dB at 10Khz treble 
and 30Hz bass. Stereo. Vol./balance/ 
treble/bass. 200mV out for 50mV in. 
Operates from 10 to 16V supply. £780 

F.M. TUNING MODULES 
SS.201 Front end tuner, slow geared 
drove, two gang. A.F.C. facility. Tunes 
88-108 MHz. £5.00 
S5.202 I.F. amplifier. Metering and 
A.F.C. facilities. £2.65 
SS.203 Stereo Decoder for use with the 
above or other FM mono tuners. A LED 
may be fitted. £3.85 

WHAT QV MEANS TO YOU 
It means Stirling Sauna QUALITY and VALUE 
from modules made in our own Essex factory. 
They are all tested and guaranteed and offer 
unbeatable value. Designed by highly specialist 
electronic engineers with wide experience of 
constructors' and experimenters' needs. 
WATCH HOW THE STIRLING SOUND 
RANGE GROWS! 

POWER SUPPLY UNITS 
WITH 13-15V 
TAKE-OFF 
POINTS 
Except 
SS.312 

NOW 
8 MODELS 

TO CHOOSE FROM 
Complete with mains transformers and 
low volt take-off points (not SS.300). 
All at 8% V.A.T. rate. Add 50p for p/p 
any model with transformer included. 
SS.312 12V/1A £3 75" 
SS.318 18V/1A £415* 
SS.324 24V/1 A £4 60* 
SS.334 34V/2A £5 20" 
SS.345 45V/2A £6 25" 
SS.350 50V/2A £6.750 
SS.300 Power stabilising unit 10-50V 
adjustable for adding to unstabilised 
supplies. Built in protection against 
shorting (p/p 35p) £3.26" 
SS.310/50 Stabilised power supply with 
variable output from 10V to 50V/2A. 
Built-in protection against shorting 

£1195" 

A GOOD START FOR 

MOTORISTS 
with a STIRLING SOUND "SUPER SPARK" Mk.5 

Electronic Ignition Unit. Over 10,000 Super Spark 
Units have been sold by us. Adjustabel for + or - 
earth; simple rev. limiting control; on -off Immobilis- 
ing switch; switch for instant revert to car's own 
ignition; neon, Indicator; in strong enclosed metal 
boa 61 x 4f x 0k Ins. Inc. transfrmr. (P/P add 50p 

either model + 8% V.A.T.). 

KIT f8.95* READY BUILT EIO.95* 

WHEN ORDERING add 35p for p/p unless stated otherwise 
V.A.T. add 12k% 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 correctness of Information at time of going to press. 

Prices subject to alteration without notice. 

Stirlin Sound 9 
A member of the B, -Pre -Pak group (Southend on Sea) 

Dept. PE/3, 220-224 West Road, Westcliffe-on-Sea, Essex SSO 9DF 

Tel: Southend (0702) 46344. Personal callers welcome. 
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8 60 GROPE RD. ADD 12i%A TOALLRIOTHER PRICES iw ̀  OR AS CURRENT VAT LEGISLATION T m p WIWDSORBERKSr 

POST 
ST 

P,C,INGC20P FORT EEU 
20P FOR THE S`4 

111 air BARCLAYCARDI& ACCESS BY POST 
U.K.. 

E R i li[I 

ONEW R fS YIN ON TELEPHONE ORDERS, 

T F L. 54 525 MONEY BACKCATALOGUE NOT TSATISFIED.E 

ON EX STOCK ITEMS 

NORMALLY 24 HOURS 

SEVEN SEGMENT LED DISPLAYS 
BRIGHT DL707 CON ANODE & 
DL704 COW CATH, 0.3" £1 
DL747 0,8"JUMBO CA £1,25 

DIGITAL CLOCK IC 51224 £4* 
ZENON STROBE TUBES £4 & £7 

PIED LEbS 
RED LEDS 209 STYLE 0.125" 
OR 0,2" DIA. NO CLIP lOy 

T1L209 RED LED & CLIP 12p 
BIG 0,2" RED LED & " 14p 
GREEN OR ORANGE LEDS 29p 
ORP12 54p2N5777/OCP71 34p 

TRMMPUS 
THE GREAT 
BRITISH 
DISTRIBUTOR 

INDUSTRIAL, EDUCATIONAL,TRADE 
& EXPORT SUPPLIED,SEND FOR 
OUR FREE CATALOGUE LIST SAE 
MANUFACTURERS EXCESS STOCKS 
PURCHASED.DISCOUNTS 10% OFF 
100 up. 15% OFF 1000 up.... 

70P DISCOUNTS. 
INTEGRATED CIRCUITS 
555 TIMER 34p 
558 2 x 555 90y. 
703 RF/IF AMP 29p 
709 T099 or DIL26y 
710 DIL14 35p 
723 Regulator 44p 
741 DIL 8pin 21p 
741 OIL 14pin alp 
741 T199 lip. 
747 DUAL 741 69p. 
748 DIL 8 pin 32p 
7805 5V1A+reg£1.35 
7812 & 7815es£1.40 
78013 8W AF £1.50 
AY51224 CLOCK £4 
CA3048 54p 
ICL8038 Sigan £4 * 

LM300H [1 

LM301A Dii 8 33p 
L43ORK 5V reg £2 

LM309H TO5 can £1 
LM318 70VueOPA £3 

L4380(60745) :£1. 
LM381 Preamp £2 
L013900 4x0PA 53p 
YC1303 2xPre £2 

MC1310 etereo£2 
MC1312P SQ £1,70 
MC1330 75p 
MC1339 PrP4mDE2 
4FC400e" {w 7214 

41FCn03O fl 

NE536 FFTODA £2. 
NE540 or 550 £2 
NE555 TIMER 34p' 
NE558 2x555 90p 
NE560/1/2/5/8/7[3 
SN72741 as 741 
SN78660 IF 74p 
S076611 IF £1 
TBA800 511 AP 84p 
TBA810 7W AP 94p 
2E414 Radio £1,19 
NEW 1466/69 £4 

CiT10S SSL 
4000 14p 7400 12p. 7490 39y 
4001 15p 7401 13p 7491 75p 
4002 16p' 7402 159 7492/93 45p 
4007 16p 7404 199 7485/96 72p 
4009 50D' 7408/10 18p 74100 £1.25 
4011 16p 7413 29p 74107 32p 
4012 17p 7440 16p 74121 29p 
4049 50p 7441 71p' 74123 69p 
4069 20p 7442 72y. 74141 74p 
4501 28p. 7447 79p 74145 85p' 
451101,85 7470/72 27p' 74147 £2.50 
4528 £1 7473/74 31p 74151 75y. 
4543 £2' 7475/36 35p 74154 £1.40 
4553 £5 7486 35p 74196 £1.50 

DIL SOCKETS PROFESSIONAL QUALITY 
8pin,14pin & 16pin ALL 12p ea 

SOIDERCONS 100 49p 1000 13.91, 

NEW cow PRICES. 
TRANSISTORS AND DIODES 

INS BUSH SET Sp ae' TIP31/32.50p* 
MATCHING 20p Pr TIP31c32088p 
AC127/8 176 15p' TIP41/42ea 86p 
AD161/182 ea36p 
BC107 8p 
BC107B 13p 
BC108 8p 
DC,nR3 nr ' 13p 

er. 
1V[/npn or C 12p 
@J147/R/9 8p 
BC157/8/9 lip 
BC167/8/9 12p 
BC177/8/9 18p 
BC182/3/4e/I10p 
BC212/3/4a/112p 
BCY70/1/2 15p 
BD131/132ea 36p 
BFY50/51 15p 
B7Y52/53 16p 
BSX 19/20/2179p' 
BZY88 ZENER lOp 
C1061) SCR 54p* 
11.12955 T03 99p 
MJE2955 99p' 
MJE3055 65y 
0081/91 5p 
TIP29 & 30 40p 

TIP41o42c"t1,50 
TIP2955 69p 
TIP3055 6Sp 
TIS43 UJT 26p 
1N3'I/414R 4D 

' , 41' 
1n1nn4 Sp* 

1.11007 7p 
2N706/8 14p 
292646 UJT 40y 
2N2904/5pnp29p 
2E2926 ory 7p 
2E3053 17p 
2N3055 90W 33p 
2E3055 115w45p' 
2E3814 703 £1 
2N3702/3/4 lOp 
203705/8/7 9p 
2N3708/9 9p 
2N3710/11 15p 
2N3819 &23e17p 
2E3820 PFET4Dp 
2143904/5/8 15p 
2N5457 PET 32p 
BRIDGE1A50 20y 

BARGAIN PAKS FULL SPEC [lea, 
BAK A: 11 RED LEDS full spec £1 
PAK B:5 741C 8 PIN OP AMP £1 
PAK C:4 2E3055 £1 D 12 BC109 £1 
PAK E: 11 BC182 £1 F 11 2N3704 £1 
PAK G: 7 BFY51 £1' H 8 2N3819 £1 
PAK J: 6 2E3053 £1 K 40x1N914 [1 

PAK Y: 3 T099 3055 £1.0 25 0A91í1 
PAK P. 20 PLASTIC BC109 TYPEopnC1 

I0-365PF TUNER.SINGLE GANG FOR 
WED/SHORT WAVE,XTAL SET etc £1* 
SET3/IF CANS 455/470KRZ TOKO £1 

Full spec devices 

i uc pen AD 
PCB ETCH KIT 3 rTERs £2 
ETCH RESIST PEN 2TIPS 75p 
PFC FTTO Df;{ Tr1" GOOxm ft. 
nr 4" SPOT' n f.NVtnN P/n,1 

SCR AND TRIALS 00100 25p 
TAG 10400V 50p'1A600V 89p' 
1050V 37p',C1080 40400 60p 
TRIACS:SC146D 100400V £1 
DISCO TRIAC 150400V £2* 

AUDIBLE WARNING BLEEPER 
12V35mA £1,20010 off £1 
CAPACITORS 22p1 - ,01 5p 
ELECTROLYTIC IN 10 & 25V 
1/2/10/50/100 7p 50V 10p 
200/500 10p1000/25 20p 

POTENTIOMETERS AB etc20p 
PRESETS 6P 4WRESISTORS 2p 
HEATSINKS 705 or 18 7p 
T03 16p,T03 4"finned 50p 
DIN:PLUGS all 15p,Sock lop 
SWITCHES SPST 20p Dpdt 29p 

GAS DETECTOR TOM 308etc£4' 

vero 
VERO 0,1" PITCH COPPERCLAD 
2i"x5" 40p' 31"x5" 45p 
24"x30"36p' 31"x35" 40y 
31x17" £2 PACE CUTTER 65p 
DIL BREADBOARD 2"x4" £1 or 
8"x4" £2,YERO PINS 36 30p 
BLACK PLASTIC CASES 42®r. 
80x60 50p*100x75 85p99x 
120 70p,DESOLDER BRAID 50p 

NEWMART orllyor 
ELECTRONICS l' Íl e Se 

Stockists of: AmstradTeletonAkaiSansuiWharfedale 
Pioneer Rotel Garrard Connoisseur 
BATTERY ELIMINATORSP&P 25p SPEAKERS P&P 70p 
240v Input6, 7.5 or Sv EMI 13" x 8", 3, 8 ohm Plain £340 

output at 300mA . £325 8" x 5" C.Mag. 5 watt, 
12v d.c. Input (specify output 6, 7 5 3, 8 or 15 ohm.. .. .. £235 

or 9 d.c.) at 300mA .. .. £5.20 8" x 5" Dualcone .. 
8 ohm, 10 watt .. £370 

CARTRIDGES & STYLI D -D ELAC 8k" 8 ohm Duelcone .. £3 35 
£3 45 

PAP 25p & RPL IO BDualcone 
ohm lcone 

£4 10 

Acos GP9112SC or 3C5 
Cart. Styli 

MICROPHONES PAP 45p 
(star. comp) £1 60 £1 20 UD 130 50K/600 ohm 
GP93/1 or 95/1 uni -dir. ball metal . . £745 
ster. cryst £2.00 £1.20 Condenser Mic. 500 ohm ECM77 
GP9411 or 98/1 omni-dir .. £8 eo 
oter. carom. £2.00 £1.20 Cassette Stick Mic. with 

GP101 cryst. comp. £1.00 - R/Control . .. £1 56 
GP104 star. carom £2.1S £1.20 Cass. Stick MIc. with 

R. Control (Philips type) .. £1 93 

CASSETTES P&P 25p 
C6Á C90 C120 

Low Noise £0.37 £0.40 £0.50 
Philips £0.60 £0.00 £1.27 
Memorex £0.01 £1.10 £1.67 
Cassette Head Cleaner . £0.40 
B ib Head Cleaner De- 

magnetiser .. .. .. £1110 

RECORD DECKS P&P £1.35 
GARRARD SP25 Mk IV .. £20.70 
GARRARD SP25 Mk IV/G800 

with Plinth & Cover .. £33.20 
B SR MP60 (P128R) .. £17.35 
Plinth & Cover for Garrard, 

BSR X5M or X5H 
tryst. comp. £1.65 £1.20 

SX8M or SXBH 
tryst. ster, £2.25 £1.20 

SCSM Ater. cersm. £2.75 £1.20 
Sonotone 9TAHC or 

9TAHC/G (Diem.) £2 60 CI ß0 
3509 £2.60 £1.20 

Audio Technica AT55 £2.25 - 
Gotdring G850 £3.50 £1.75 

0800 £5.25 £1.75 
0800H £5.25 £1 75 
0800E 09.06 £3.50 

Shure Certridgee & Styli 
M44G/M44C £7.70 £6.20 
M55E 09-20 £7.15 
M75ED Type 2 £17.15 £12.65 
M75ED Type 2 £1430 £6.76 

These Prices Apply to Mail Order Only. V.A.T. INCLUSIVE. All Items subject to 
availability & manufacturers increase Barclay Card and Access welcome 
Callers Welcome et Manchester 30-32 Shudehili Tel. 081.832 7710. Leeds 4 New 
Market St. Tel. 0532 42708. Liverpool 15 Whitechapel. Tel. 051-236 0738 

EWMAR 
ELECTRONICS 

Mall Order Dept Pw/3 
Belmont St, Monten, 
Eccles, Manchester. 

Tel 061.789 5268 

TUNE 

DORAM KITS CONTAIN 
EVERYTHING DOWN TO 

THE LAST NUT! 

£64.95 + H VAT 
(Order code 991-940) 

Modern styling, ease of construction and modular assembly go to make 
this kit extremely good value for money. Features push-button varicap 
station selector with manual tuning over -ride, stereo decoder, with mono 
over -ride +'mix' facility for reduced seperation on weak stations. 
Sensitivity: 1.2µV for 26dB quieting 
Signal to noise ratio: 67dB typ. (400µV input) 
Frequency range: 87.5 - 104MHz 
Stereo separation: 40dß at 1 KHz 
Distortion: 0.5% Subject to avadabllny 

O"seas orders -add 15% for P+P. All items offered for sale subject 
to the Terms of Business set out 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 2x25p vouchers, each one 
usable on any order placed to the value of £5.00 or more (ex. VAT). 

DORAM ELECTRONICS LTD.. 
P.O. BOX TRE, WELLINGTON RD.IND. EST., LEEDS LS12 2UF. 

An Electrocomponents Group Company 
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GREENWELD 
443 Millbrook Road Southampton 

SO1 OHX Tel:C0703) 772501 

THE GREENWELD DRAGON-GUARDIAN OF GOOD VALUE 

TAPE DECKS 
Real to reel chassis, takes 7^ spools. 
Single motor operation. Made by 
Telefunken. No heads or electronics, 
mechanics only. Diocest ally frame 
131 x 9} x 61" overall depth. Free head 
(no data) supplied with every order. 
Only £3 SO. 

CALCULATORS -£2.75!!! 
There has to be a catch-these 
Rapidman 1208 machines area mains 
Dowered desk top calculator with 
0-9 and dec point, and 7 function 
keys Inc %, but the liquid crystal 
display le missing. However, apart 
from this they are complete with 
PSU, 3 IC's + discrete components. 
Overall size 11 x 7 x 3". Only £2.75. 
Few complete working and boxed, 
as new £10. 

KEYBOARDS 
Front half of calculator, really. Case 
130 x 75mm has display window, 
2 slide switches, and 25 keys. Only £1. 

DISPLAYS 
Brand new 7 -segment LED's, 9 
MAN3M on PCB with multiplexed 
output. £1.35. 

1 WATT AMPLIFIER 
PCB 100 x 80mm with LM380 and 
associated components to make 1W 
amp operating from 9V. (Can be 
Increased to 3W output by raising 
supply voltage and fitting heat sink). 
Complete with volume control. 
Connexion sheet included. Also on 
the board is a speed control circuit 
comprising 10 transistors, 2 presets, 
4 pole 3 way switch, etc., but no 
data on this. Only £1. 

POT PACKS 
An overwhelming abundance of pots 
of all shapes and sizes, including 
duals, switched, sliders, etc., prompts 
us to make this offer: 20 asstd for 
£2.20, 100 for £8'50. 

PO 4 DIGIT METERS 
Ex -equip, 500R coil, operates on 18V 
only 40p, 10 for £3, 100 for £20. 

RELAY UNITS 
Units vary slightly, but a guaranteed 
minimum 20 relays, PO 3000 type, 
various coil resistances and contact 
arrangements. May be a few bent 
contacts, but excellent value at 
only £4.00. 

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 
£B AN. 

SWITCHES 
Wafer switches, 8p3w 30p. 
Wafer switch mechanism, 12 way. 
Room for 2 wafers. 15p. Wafers to fit, 
7p2w 20p, Ip 12w (few only) 46p. 
Bank of 5 push button switches, 4 are 
8 pole c/o, Interlocking, 5th is In- 
dependent dpco. No knobs 70p. Sub - 
min deco slide 15p; push to make 
15p; push to break 20p. 10A 250V 
rocker 18p; DPCO rocker 40p. Sub - 
min toggles apco 62p; deco 74p; 
dpco centre off Up. 

TRIMMERS 
2-7pf, 4-tOpf, 6-25pí, 8-30pf ceramic. 
All 15p each. Compression types. 
3-4Opf lip; 100-SOOpf 34p; 500-12500 
44p. 

NEON BANKS 
Bank of 40 sub -min neons £1 110p 

Bank of 20 std neons Np 
Recording heeds, }" } track, 

type X/RPS/18 £1 00 
HIGH POWER POTS 

Barco preset rheostat, type SEF 
28 5 ohms 3-3A, with metal cover 
£294. 11 ohm 3.4A without cover 
El SO. Rotary types: 25W, SR, 25R, 
114R £117 each; 50W 5011, 160R 1k5 
Et 44 each; 100W, 70R £1 N. 
Moulded Carbon High Voltage Pots, 
Ideal for scope brill and focus con- 
trols, etc. Rated 3W. 2k5, 3k, 5k, 10k, 
50k. 100k, 250k, 500 1M, 2M5, all 
pet each. 

71b BARGAIN PARCEL 
Hundreds of new components-pots, 
switches, resistors, capacitors, PC 
Boards with semiconductors, loads 
of odds and ends. Amazing value at 
only £2.09. 

COMPUTER PANELS 
Large quantity always available; 31b 
asstd. £1.75; 711as £3 -SS; 561b £18. 
Pack with about 500 components Inc. 
at least 50 transistors £1.09; Pack 
with 12 High quality panels, Incl. IC's, 
power transistors, muititurn trimpote, 
hundreds of small signal transistors, 
resistors, zeners, capacitors, etc. 
Only £2.78. 
7400 IC pack -20 74 serles IC's on 
panels £1.2e. 

PC ETCHING KIT 
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. £3'6S. 

FERRIC CHLORIDE 
Anhydrous technical quality in lib 
double sealed pecks. lib £1.00; 31bs 
£2.18; 1011as £5'09; 1001ós £39.00. 

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

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 £8.09. Electro- 
lytics, wire ended 25V working 10 each 
of: 1, 2.2, 4.7, 10, 22, 47 end 100mfd. 
70 capacitors for £3.20. 400mW 
zeners 5% 10 each 3V to 30V, 260 
in all. Only £14.00. 
1 watt Metal Film resistors, 5% 
10 oft each value 27R to 10M, E12 
series. Total 680 resistors £10.00. 
Polystyrene capacitors, 160V 21% 
10 off each value from 10pF to10,000pF. 
Total 370 capacitors £12.50. 

COMPONENT PACKS 
400 asstd. carbon resistors £1.35 
100 Wlrewounds 2-15W £1.09 
200 Miniature resistors, b, } and }W, 
mostly carbon film £1.20 
200 poly, mica, ceramic caps £1.10 
100 Polyester, .01-2.2pF £1.08 
200 miniature electroiytics, but many 
unmarked so only £1.09 

RELAYS 
Miniature Plug-in types: 1250 ohm 
4c/o 40p; 700 ohm 4c/o SOP. PO 3000 
type 650 ohm with 6 heavy duty c/o 
contacts (Ex -equip) 75p; 10 for £4.09. 
6 1" easily removable reeds In 3580 
ohm coil 50p; Plug In relay, B7G Base 
17mm die x 42mm long 10k coil 1 c/o 
contact ¿Op. Omron MK3P plug in 
relay. 230V AC coil, 3 sets 10Ac/o 
contacts. £1.20. Bases 30P. 
Ex -equip on PC board, min sealed 
type, 22 x 20 x 10mm 200R coil (ops on 
6-12V) 2 c/o contacts 40p. 
Ex equip 34 x 30 x 15mm, 250R coil, 
ops on 6-12V 4 c/o contacts, 60p. 
Delay relay, 115V 20 sec coil, mains 
contact 40p; 230V coil 30 sec delay £1. 

CRYSTAL FILTER UNIT 
Chassis 210 x 115 o 80mm containing 
24 way switch, 24 HC6U xtal holders, 
24 beehive trimmers, + board with 
4 BF115, R's C's, etc. £3.09. 

5MHz FREQUENCY 
SOURCE 

High stability, better than 2 x 10 9 

short term, better than 1 x 10 per 
month. 12.6V drive voltage, output 
5MHz into 5OR £12. 4.433619MHz 
colour sub -carrier crystals SOP. 

BOOKS 
Ali by R. M. Marston, these titles use 
readily available components. 
20 Solid State Projects for the Home 
£2. 20 Solid State Projects for the 
Car & Garage £2. 110 Semiconductor 
Projects for the Home Constructor 
£2.70. 110 Thyristor Projects for the 
Home Constructor £2.70. 110 Inte- 
grated Circuit Projects for the Home 
Constructor £279. 110 Op Amp 
Projects for the Home Constructor 
(uses 741) £2.70. 110 CosMos Digital 
IC Projects for the Home Constructor 
£2 -OS. 110 Electronic Alarm Projects 
for the Home Constructor £3.15. 

aero 

BOXES, 
CASES & 
BOARD 

VEROBOARD 
}x3}" 044p 

0 
40p 0'1N/An 

5 x 31 56p SSp 44p 
17x31" £1.90 £1.09 E190 

PINS 
Full or half pins, 0 1 or 0 15 3Sp 100. 

Spot face cutter for 0.1 or 0.15" 7Sp. 

DIP BREADBOARD 
Accommodates 20 u 14 way or 16 x 

18 way IC's £2.09. 

OFFCUTS 
Pack A, Ail 0.1" 
Pack B, All 0-15" 
Pack C, Mixed 
Pack D, All 0.1" plain 

Each pack contains 7 or 8 pieces with 
a total area of 100 sq Ins. Each pack 
is £1.30. Also available by weight, 
lib £3 -OS, 101bs 220. 
We are also VERO wholesalers- 
Trade price list on request from 
Bone Fide Companies. 

IN& 

*%sirgio 

VEROCASES 
Plastic top and bottom, ally panels 
front and back. 
Type 1410 205 x 140 x 40mm 23.34 

1411 205x140 075mm £3.70 
1412 205 01400110mm £4.09 
1237 154 x 85 x 40mm £2'30 
1238 154 x 85 x 60mm £2.00 
1239 154 x 85 x 80mm £3.09 

PLASTIC BOXES 
Professional quality, two tone grey 
polystyrene with dad inserts for 
mounting 
Type 2518 120 x 65 x 40mm £225 

2520 150 x 80 x 50mm £209 
2522 188x110 x60mm £3.54 

Sloping front version, 
Type 2523 220 x 174 x 100/52mm £6.09 
Type1798171 x121 x75/37.5mm £4.50 
Gen Purpose plastic potting box 
71 x 49 o 24. In black or white 40p 
Hand Controller box, shaped for 
ease of use In the hand, 94 x 61 x 23mm 

62p 

S-DECS & T-DECS 
S -DEC Breadboard £210 
T -DEC Breadboard £3'75 

SOLDERING IRONS 
Antex 15W Model C £3.78 
Antex 15W Model CCN £4.09 
DeeGee 25W Model 3812 £2.09 
Litesold 10W £4 00 
EK400 40W £2.40 
Instant Heat Soldering Gun with 
built in lighting unit and 5 spare 
tins £4.09. 

SOLDER 
Multicore small reels, size 10 22g 
£1.45; Size 12 18g £1.45; 500gm 
reels 18g 26.55; Small packs 0118 or 
22g 30p. 

i 

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

SURPLUS CAPACITORS 
15,0000F 8V 35mm dia x 55mm PC 10p 
1,2500F 18V 20 x 50mm, tags 10p 
I 2500 40V 25 a 80mm, tags 20p 
800sF 40V 25 x 50mm, tags 16p 
10,000uF 10V 35 x 80mm, tags 18P 
6,4000F 16V 35 x 80mm, tags 209 
4,0000F 25V 35 x 80mm, tags 25p 
10,000íF 16V 40 x 80mm, tags 30p 
500 350V 25 x 50mm tags 12p 
1500uF 18V 18 x 34mm PC Sp 
18,0000F 25V 50 o 105mm, screws Np 
NB: Add 30p postage for any quantity 
Miniature resistors, carbon film 5% 
1113 each, £1.09 per 100 of one value 
1R to 10M. 1W metal film 2}p each. 

BULK OFFERS 
3mm wander plugs, black only at 
special price of £220/100. 
63mA 20mm quick -blow fuses, 22/100 
24V 1W LES lamps £3.09/100 
350mA 20mm A/S fuses 241100 

SPECIAL OFFER of 
PLUG-IN MODULES 

Large quantity just arrived, several 
Jiff types. Case alze 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-N each, 10 for £OMN. Type M: 
5 8C184, C426, min. R's and C's Isp. 
Panel with 2 8A 400V trlacs, 709C, 
2N1711, 100V to bridge, 2 pots, 
1 preset, zeners, R's, C's, etc. Only 
£1 SO. 

MULTIMETER MODEL 
LT22 

, 

BARGAIN 

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 0-500A-25mA- 
250mA Resistance 0 -50k -500k -5M 
(Mid 
2l0db 

Scaleto 
+442dB. Size 130 

ranges130 
x 9 x 

42mm. £1270. 

SV 12A REGULATED 
POWER SUPPLY 

Brand new boxed fully stabilized 
PSU, complete with Instruction 
manual. Load regulation 0 15%. 
Thermal & Electronic overload 
protection. Only £24 00. 

TRANSFORMERS 
All have mains primaries, secon- 
daries as follows: 6-0-6V 100mA 95p; 
9-0-9V 75mA £1 00; 12-0-12V 50mA 
95p; 12-0-12V 100mA £1.10; 6.3V 11A 
£1.05; 8-0-6V 1}A £2.30; 9-0-9V IA 
£2.55; 12-0-12V 1A £2 85; 12V 5A 
£3 í5; 12V 8A £4.3S; 20V 55MA Sop; 
22V 100mA 21 IN; 29V SOmA 119p; 

Multitapped types, 0-12-15-20-24-30V 
1A £3.50; 2A £5 N; 20-0-20V 2A 
£4 40; 55-0-55V 5A 28 30:24V 500mA 
£1-09. 

Our retail shops et 21 Deptford Broadway, London, SES (01-692 2009) and 

Si Lower Addiscombe Road, Croydon (01-090 2950) stock some of the adver- 

tised goods for personal callers only. Ring them for details. 

SEE PRACTICAL PONENT PRICES 
All pricesELECTRONICS quoted include VATa d UK/BFPO postage. Most(orders despatched 

on day of receipt. SAE with enquiries please. MINIMUM ORDER VALUE £1 

Send 10p for Multlmeter catalogue-free on request on orders over £3. Official 
Orders accepted from Schools, etc. (Minimum invoice charge £5). Export/ 
Wholesale enquiries welcome. Surplus components always wanted. 
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£17.95 
+ V.A.T. 41.44 

Solve your communica- 
tion problems with this 

4 -Station Transistor Inbroom eyetem (1 muter and 
S Sub.), in robust plastic cabinets for desk or wall 
mounting. Cail/talk/lieteu from Master to Bubo and 
loba to Master. Ideally suitable for Business, Sur- 
gery, Schools, Hospital» and Office. Operates 
on one 9V battery. On/off ewitoh. Volume control 
Complete with 3 connecting wires each 66ft. and 
other accessories. P. a P OOp. 

MAINS INTERCOM NEW MODEL 
No batteries -no wires. Just plug in the maim 
for Instant two-way, loud and clear communication. 
On off switch and volume control. Pria 43145 
per pair P. a P. 90p. 

NEW! AMERICAN TYPE CRADLE 

TELEPHONE AMPLIFIER 

F.L2 
12.95 
VAT 41.04 

Latest traneietorised Telephone AmpGder 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" 
calla: leaves the user's hand. free to make notes, 
commit Glee. No long waiting, saves time with 
long-distance cal.. On/Off .witch, volume. Direct 
tape recording model at 514.95 + VAT 41.20 
P. R P. 76D. 10 -day price refund guarantee. 

WEST LONDON DIRECT SUPPLIES . (P.10.10 
100 BENSINGTON HIGH STREET, LONDON, W8 

H.A.C. SHORT-WAVE 
KITS 

WORLD-WIDE RECEPTION 

Famous for user 31 years for Short -Wave Equip- 
ment of quality. "H.A.C." were the Original 
supplier, of Short -Wave Resolver Kits for the 
amateur constructor. Special offer Alto vaivee- 
70p each. 

1977 "DX" RECEIVER 
Complete kit -Price 80.60 time. p. a p. a V.A.T.). 
Customer writes: "I think the performance is 
astonishing for euch an inexpensive and foolproof 
kit. I would wholeheartedly recommend this kit 
to anyone, however Inexperienced. an an antidote 
to TV-Itie, and as an entry into a faeclnating 
hobby". 
Thie kit le ready to assemble and contains all 
genuine Short-wave components, drilled chortle, 
valve, accessories and full instructions. Full range 
of other B.W. kits, including the fatuous model 
"K plus" (illustrated above). All orders despatched 
within 7 days. Band 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, -10 Windmill Lane 
Lewes Road, East Grinstead, Sussex 

RHI9 3SN 

QUALITY TOP CAPACITORS 

ITW ELECTRONICS 
LOW COST POLYESTER 

AEG TELEFUNKEN 
ELECTROLYTICS & 

TANTALUM 

Send S.A.E. for list. 

Greenway Electronic 
Components 

(East Grinstead), Ltd 

62 Maypole Rd., Ashurst Wood, 
East Grinstead, So. RH19-3R8. 

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

PYE STEREO GRAM CHASSIS 

}..: .,;:::... ...._. a... e ,,::. 
f3C.00wih1ete 

20 JJ 
circuit ... x 20 WATT STEREO AMPLIFIER 

£2990 
Complete ready to install-Wave bands LM, P x P' 2 70 

VHF STEREO. VHF MONO. Controls for 

tuning, volume, balance, bass and treble. 

Power output 7 watts R.M.S. per channel 

14 watts peak into 8 ohms. 2e 8"approx 

chassis speakers and BSR C141 auto 

record player deck. 

inclairl c 20 
as 

20 WATTS STEREO AMPU i KIT 
WITH PZ 20 POWER UNIT 

3, A build- d -yourself stereo power 
amplifier with latest integrated circuitry 
RMS per channel output, full short-circuit i3 
and overheat protection. [145 

us0 £495 Pt 

pungICE 
x1 

srpW.re wit', P120 FYwer Supply 

DIY SPEAKER KITS 
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 
tweeters and a pair of matching cross- 
overs. Easily constructed, using afew basic 

tools. Supplied complete with an easy -to - 
follow circuit diagram, and crossover 
components. Input 15 watts £ 50 
mis. 30 watts peak, each unit. 25 
Cabinet scie 20"X 11"x 9'4" PER PAIR 

(approx). p s p /5 50 

'COMPACT' FOR TOP VALUE 
How about this for incredible bookshelf 
value from RT -VC! A pair of high efficiency 
units for only £7.50 - just what you need 
for low -power ampifiers. These infinite 
baffle enclosures come to you ready 
mitred and professionally finished. Each 
cabinet measures 12"x9'x5" (approx.) 
deep, and is in wood simulate 
Complete with two 8" £ 50 
(approx.) speakers for max. 7 per vas 

power handling of 7 watts. * p 8 p £1 70 

15 -WATT KIT IN £850 PER SET 

CHASSIS FORM 
a 

élgo 
When you are looking for a good 
speaker, why not build your own from 
this kit. It's the unit which we supply 
with the above enclosures. Size 13' x 8" 

(approx.)woofer (EMI),tweeter, 
and matching crossover. Power 
handing capacity 15 watts rms. 
30 watts peak. 

DECCA 20 WATTS 
STEREO SPEAKER 
This matching loudspeaker 
system is hand -made, as 
only Decca know how, 
built to a specification, not 
down to a pnce. 
The kit comprises of two 8" 
diameter approx. base drive 
unit, with heavy die cast 
chassis laminated cones Our pnce 

with rolled PVC surrounds. per stereo parr 3 
Two 392' diameter approx. £3000 
domed tweeters complete 
with crossover networks. - P & P £4.00 ' 

Superb Viscount IV unit in teak -finished cabinet. Silver fascia with aluminum 

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,DlN speaker and input 

sockets, plus fuse. 20 + 20 watts rms, 40 + 40 watts peak. 

H yv YOU CA AVE 
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 with magnetic 
cartidge, de luxe plinth £8000 
and cover. a C6 5c 

`. 35 -WATT DISCO AMP 
Here's the mono unit you need to start off 
with. Gives you a good solid 35 watts rms, 70 

watts peak output. Big features include two 
disc inputs, both for ceramic cartridges, tape 

input and microphone. input. Level mixing 

controls fitted with integral push-pull switches. 
Independent bass and treble £ 50 
controls and master volume. 27, can p n 50 

SYSTEM 2 Comprising our 20+20 
watt Viscount IV amplifier: a pair of ë 

our large Duo Type Ill matching 
speakers which handle 20wattsrms £'; 

each, and a BSR MP 60 type deck 
with magnetic cartridge, £9200 
de luxe plinth and cover. , a [7 w 

PORTABLE DISCO CONSOLE 
with built-in re -am 

Carnage surcharge to Scotund System 18 E2.50. System 2 k5 00 p p ers 

SPEAKERS Two models- Duo Ilb, 

teak veneer, 12 watts rms, 24 watts 

peak, l8'h" x 13'a" x 79." approx. 

ß4EA 
PAIR P 

- P8pf6.50 

Duo Ill, 20 watts 
rms, 40 watts peak, 
27"x13'x 11'h' 

'48PER PAIR 

P&P 177 50 

t* 
1 

30x30WATT 
AMPLIFIER KIT 

Here's the big -value portable disco console 

TURNTABLE Popular BSR ":.g from RT -VC! It features a pair of BSR MP 60 

MP 60 type, complete with magnetic eetype auto -return, single -play professional 
series record decks. Plus all the controls and 
features you need to give fabulous disco 
performances. Simply 
connects into your existing 
slave or external amplifier. + p 8 p f6 50 

cartridge, diamond stylus, and 
de luxe plinth 
and cover. 

£2400 
psi,. ;p 

Specialty designed by RT -VC for the 

experienced constructor, this kit 
comes complete in every detail. 
Same facilities as Viscount IV amplifier. 
Chassis is ready punched; drilled and formed Cabinet is finished in teak 

veneer. Black fascia and easy -to -handle aluminium knobs. £2900 
Output 30+30 watts rms, 60+60 peak. 

- p 8 p E2 10 

BSR T145 
8 -TRACK 
CARTRIDGE 
PLAYER MECHANIS 
Requires some alten- £695 
Lion. Complete with built 
in pre -amp, A.C. 240V " p 8 p £1.50 

TOURIST IV PUSH BUTTON 

CAR RADIO KIT 

I 

MOTOR TOP 10 AWARD 
Complete with speaker, baffle and 
fixing strip.The Tourist IV tor the 
experienced constructor only. The 

Tourist IV has five push buttons, four 
medium band and one for long wave 

band. The tuning scale is illuminated 

and attractive small aluminium control 
knobs are used for manual tuning and 

volume control. 
The modern style fame has been designed to blend 
with most car interiors and the finished radio will 
slot into a standard car radio aperture. Size 
approx 7" . T x 4'',' Power Supply 

0 Nominal 12 volts positive or negative 
earth laltered internalyl Power 

, p p'1 w 
Ouptut 4 watts into 4 ohms. 

£5500 

70 &100 WATT DISCO AMPS 
Brilliantly styled for easy disco performance! 
Sloping fascia, so that you can use the 
controls without fuss or bother. Brushed 
aluminium fascia and rotary controls. Five 

smooth.acting,vertically mounted slide controls 
- master volume, tape level, mic level. deck 
level, PLUS INTER -DECK FADER for perfect 
graduated change from record deck No. 1 to 
No. 2, or vice versa. Pre -fade level control 
(PFL) lets YOU hear next disc 70 WATT 
before fading it in. VU meter 

£4900 monitors output level 70 watts 
p ß o0 rms, 140 watts peak output. 

All the big features as on the 
?º 70 -watt disco amplifier, but 

with a massive 100 watts rms, 
200 watts peak output power. 

IOO WATT 
£6500 

.g 

STEREO CASSETTE DECK KIT 
Again, this kit is specialty designed for the 

experienced constructor-for mounting into his 

owncabinet. Features include solenoid -assisted 
AUTO-STOP, 3 -digit counter, record/replay 

PCboard,mains transformer and input £3250 
and output controls. AC BIAS AND ERASE. 

p a p f 150 

DELUXE ACCESSORY KIT Comprises of a matched pair of £395 
dynamic mics. and two replacement slider level controls. 

- 
p 

& 
p F1 00 

This item post POST FREE when pressed with Cassette Deck kit 

ALL PRICES INC.VAT. AT1217 Weroduareunabtetoasshowalour 
cts. so plee 

,,ODDS NOT DESPATCHEDOUTSIDE UK stamped &dressed envelope 
Nr gems subject to evadable Price correct at for our fuly descriptive catalogue and any 
111177 foci subject to change wrthart nonce further information. 

R Minimum order on 
Access and 

g Barclaycards 1715 

21c HIGH STREET, ACTON, LONDON W3 6NG DO NOT SEND 

323 EDGWARE ROAD, LONDON W2 CARo 
Just wore your order 

Personal Shoppers EDGWARE RO. 9 30a. el - 5.30p.m. Hal/ day Mills. giving your credit 

ACTON - Mad Order only no callers. card number 

Practical Wireless, March 1977 
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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 

. 
j b- ' - THD: Less than 0.3% 

Dynamic range: an 
. exceptional 80dB "" !l-- (Signalmaster shown on top 

of the Audiomasted 

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: 
4 . A choice of tuners 

lie iti i a,, , 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. (E F5800/7030/91196) ¡ V 

t 

Pte*.. 

E F5800 91196 i +fie 

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. 
EF5800 £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 I FTs TOKO CA3090AQ mpx 3.75 VRCS/VHCS types(lOmm)0.30 MC1310/KB4400 mpx 2.20 7MC5 types (7mm) 0.30 HA1196 mpx 4.20 FM IFTs:- HA1197 AM radio 1.40 KACS/KALS types(lOmm) 0.33 TBA120AS FM IF 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 TBA810A5 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 (407 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 NE561B 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 (Larshoit) 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 : CM14 4RH 

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 I.C. 
boards, Plain Boards, etc. A 
new catalogue is available 
(price 10p + S.A.E. at least 7" x 9") 

Vero Electronics Limited, Retail Dept., 
Industrial Estate, Chandler's Ford, Hants., 505 3ZR 
Telephone: Chandler's Ford 2956 (STD 04215) 

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

Logical Functions Advanced course: 
4 Flip-flops and Registers Design of Digital Systems 
£4.20 80 pence P & P 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 

Order both books at the 
sane time for the bargain 
price of 

£9/0 -4- 80 pence 
P&P 

To: Cambridge Learning Enterprises (Dept. CIR) 
FREEPOST, Rivermill House, St. Ives, Huntingson, Cambs. PE17 4BR 

*Please send me set(s) of Design of Digital Systems at £7 00 each, I 

p á p Included. 

*or set(s) of Digital Computer Logic and Electronics at £5.00 each, I 
p & p Included. 

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

Fame 

Address 

*delete as applicable. 
No need to use a stamp -lust print FREEPOST on the envelope. PW3 
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barcia 
CASIO 

fx-201 P 147 step 
programmable 
10 digit or 8 di01t, 2 Exp. 
127 Steps. 10 Inde. 
mama, cos, sin, tan. 
All log functions 
Degree Rad. Un- 
conditional lump 
and manual jump 
as well as indirect 
address, subroutine 
etc. The programme 
function allows you 
to handle any type 
of talc. under any *£49,95 condition 

fx-102 The world's first fractional 
G calculator. 10 digits or 8 

plus 2 Exp. sin, cos, tan, Deg. rad. (exp. 
10t's). Trig. Inverse common & Natural 
logs. Reciprocals. Sexagesimal, Pi 
entry. Statistical talcs. Incl. 2 kinds of 
Standard deviation and other appli- 
cations. *£19.95 

fx-19 8digits or 6 plus 2 Ecp. as 
. 102. Trig, inverse trig. All 

log functions. Sqr roots, Reciprocals. 
Sexagesimal/Decimal conversions. 
Fractions. 2 kinds of Standard Deviation 
and other applications. £16.95 
fx-21 8 digits 2 exponents. 21 

L Scientific functions. 
£15.95 

AL8 8 -dig standard devia - 
Fractional Calcs. 

tions remainder from division. Time 
talcs. 2 mem. tacs. £1$95 

, ° 

ALB). As AL8 but with 10 digits' 
£15.95, r 

TEXAS 
S R56. 100 Step 
programmable 
10 digit, 2 Exp. 
10 lode memories, 
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 

Independent memories. 9 

level parenthesis. Card programmable. 
Supplied with 20 blank magnetic cards 
and prog. manual. (8)£199.00 
Any of the following pre -programme 
manuals: 1. Statistics. 2. Electrical 
Engineering. 3. Mathematics. 4. Finance 

ONLY £25 each 

SR51 II abl10 e.it, 
2 Exp Re 

All log.andhtrigs 
Hyperbolic x to the root of y. Rad E Deg. 
Factorial. Mem. 3 Inde. memo. Linear 
regression. Mean, variance, standard 
deviation. Generation + 7 basic con- 
erts., and their Inverse Engineering 

Notation. (R)£47.95 
Ti 30.48 functions plus Algebraic 

operating system. 15 seats 
parenthesis. Constant, roots, powers. 
reciprocals. Sci notation. Log, trig, deg 
rad, mem, step function, 
£1595. Nickel Charger Kit £7.95 

TECHNOLOGICAL 
PRECISION PRODUCTS 

ELECTRONICS 

The ZYCON range of Quality 
Electronic Watches 

L.C.D. 
KLC3 
L.C.D. Constant display 
Shows Hrs, Mine & pg secs. 
fnishtin with Stainless 

Chrome 

Steel back and FREE 
Adjustable S/Steel 
bracelet. £22.50 
Gold Plate £24.50 

KLC Stop Watch 
Constantly shows hrs, mins 
& Pulsating secs. Press 
command button for mth 
& date, press again for 
mina & secs. May be set 
to alternate hr & minn to 
mth & date every 2 secs. 
resets to time. 4 yr cal. 
'Nile Lite'. PLUS STOP 
WATCH 5, 
FACILITIES 
Gold Plate E49 90. 
FREE matching bracelets 
with each. 

KLC9 
Continuous hrs, mina & 
pulsating secs. Press 
command button for mth 
& date. Press again for 
secs readout. Setting for 
alternating hrs & mina to 
mth & date every 2 secs. 
Auto -time reset. 4 yr 
calendar. 'Nike -lite'. 
FREE matching S/Steel 
bracelet X9.95 
LADIES DIGITAL 
THE IDEAL PRESENT! 

- _ An elegant 6 -function 
watch. Shows Hrs, 
Mitts, Secs, Mth, 
Date, Dayl She'll love 
this piece of 
miniaturised elec- 
trantc wizardry! Gold 
Plate or with stylised 
Chrome Bezel, each 
with matching 
bracelet. fi GOLD PLATE 

NEW ZYTRONIC TELE -GAME 
£3995 

s!steel £36.95 

L.E.D. 
KED1 
Ideal present! This stylish 
5-functton L.E.D. shows 
Hours, Minutes, Seconds, 
Month and Date. 4 year 
calendar. Beautifully 
finished with S/steel back 
a Fleatherette REE stylisedstrap ONLY £15.95 
Matching S/steel Bracelet £1 50 extra 

KED5 
6 -Funds. Shows Hrs, Mins. 
Secs, Mth & Date and Dey. 
4-Yr calendar. Beautifully 
finished with S/steel back 
& FREE Matching Stainless, 
Steel Bracelet 
£19.95 
Gold Plate £22 95 

KED6A fantastic 6 -Functions - 
window display shows 

Hrs, Mins, Secs, Mth E 
Date. Day of week In 
laden. Single button. 
Auto -hold & Fade-out. 
4 Yr calendar. Case in 
Heavy Rhodium on Brass 
+ S/steel back. FREE 

£matching2995 
Plate £33 90 

adjustable bracelet. 

KED6 PLUS 
Month & Day of the Wee 
In Lattent Shows Hrs, 
Mina, 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.750 

ONLY t 
watch in the world 

5 Gold Plate E40 50 £ 

DE LUXE 

THIS DELUXE MODEL 

HAS Tennis, Football 
Squash, Solo. 2 bat sizes. 

2 Ball speeds. 3 distinct w 
Tennis, Football, Squash. Score marker. pings -one for point score, one for bat 

Ball sound effects -2 pings. Player strike ball, one for ball strike boundary 
identification. Red 

s Z. 
lightlis point winner 

and automatic scoring. 
. 90 indicator. £39 90 

These games are easy to play and a joy for all the family! 
ALL 

FREE E SS!. 
BARRY 
aptor. 1RYFREE 

GUAR. PRICES INCLUDE VAT 

Novus 
4640 (Illusig.) 

10 dit, 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, 2p Exp, Algebraic logic 
2 -level parenthesis. Full mem. 

Addressable. Trig, sin, cos, fan and 
Inverse trig functions. Deg red. Re- 
ciprocal. Sq root. Powers and Pi entry. 
Mem Ex and Register Ex (R)£.27 50 

4525. Full log á d Iris. 
100 

XVrExchange. 
Mem. 4 roll stack, skip, delete. Ad- 
ditional props within the 100 step 

(R)£34'95 
4515. 100 step grog (8)£31.95 version 

6010. Metric. £15.95*1 

60 6035 100 -step programmable Statis- 
J titan. Rechargeable. 

(R)£34.95 

6025. Rechargeable. Financier 100- 
6:! step programmable 

(R)£34.95 

4510. 8 digne. 3 level stack. All trig 8 

log functions. n. Reci- 
procal Memory, etc. £1295* 

6030. Statistician. £15.95* 

SINCLAIR 
CAMBRIDGE SCIENTIFIC all trig, log 
& deg. rads etc. £0.95 
OXFORD SCIENTIFIC larger version of 
above. Green display £13 90* PARENTHESIS. 

CBM 
4190R iäéisiL 
2 Exp. 90 function 
pre-programmed. Metric 
conversions. Extra 
functions to the 4148R: 
Perms and combina- 
tions. Gamma. Pois- 
son and Binomial 
distributions, fac- 
toriel, 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. Reciprocals Y', X', n. Register 
exchange. Memory plus. Store recall. 
Sign change. Algebraic logic 

£1095* 

41 AO 10 -digit + 2 Exp. Full log and 
90 trig fund. X', Reciprocal, n. 

a root of y. Polar rectangular co-ord- 
inates. 2 -store mem. Mean and Standard 
deviation. (R)£26'95 
1800 As 4148 but Green display and 

O Bat operation. 
£20.9 

ROCKWELL 
(4RD12äió) 
or 8 -digit + 2 Exp. 
Additional to the 
44RD. Polar rec., 
co-ordinates. Log 
Trig, rad or grad. 
£24.50* 

9-diglt or 44RD 5 -digit and 2 Exp. 
Green Display. Store. 
Similar to the 63R £19,w 
less factorial. 
24K. Stainless Steel Slimline. Green 
display. In beautiful leatherette wallet 
to hold pen, note pad and credit cards 

buttons.uded). 
Full 

Rechargeable.memory. 
Clic) 

Including recharger. (R)£2195 

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. Auto- 
matic 80 minute 'sleep' button In case 
you drop oft while the radio Is onl 

OUR PRICE £33.95 
Plus £1 PEP 

=10RDERFORF4 - 
PHONE CALLS AND PERSONAL CALLERS WELCOME MONS to 
THURS BETWEEN 2 & 5 p.m. 91-45114755. SUNDAYS 10 a.m.to 1 p.m. 
To: BARCLAY ELECTRONICS Dept. 13PW, 
1115 FINCHLEY ROAD. TEMPLE FORTUNE. LONDON N.W.11 

Please send me 

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

value E Please add 55p to all Items to cover p. & p. 

NAME 

ADDRESS 

PHONE BARCLAYCARD OR 

ACCESS ORDERS. 
blifiC 0)B0 
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BOOKS for 
Electronics Enthusiasts 

COMING SOON-Radio, 
TV & Audio Technical 
Reference Book - S.W. 
Amos. The complete 
reference book compiled 
by 31 experts in all 
aspects of radio, TV & 
audio. 
Spring 77. 1,200 pages 

COMING SOON-Begin- 
ner's Guide to Radio - 
8th Edition - Gordon J. 
King. Completely up- 
dated and rewritten it 
surveys the whole field 
of radio. 
Summer 77. 260 pages 

SPECIAL SERIES FEATURE 

aster Books 
Authoritative yet easily understood by those with no 
technical knowledge whatsoever, the texts are supple- 
mented by many highly informative illustrations. Each 
book is written by an expert in his own special field. 
MASTER ELECTRONICS IN MUSIC 
T.D. Towers 
Contents: Creating Musical Sounds by Electricity. Making 
Musical Instruments Louder. Musical Special Effects by 
Electronics. Electronic Keyboard Instruments. Electric 
Guitars. Magnetic Tape Music. The Robot Drummer. 
Music Synthesisers. Music by Computer. Index. 
130 pages. £2.50 
MASTER HI-FI INSTALLATION 
Gordon J. King 
Contents: How it Works. The Amplifier. Programme 
Signal Sources. Importance of a Good F.M. Signal. The 
Loudspeaker. Mono, Stereo & Quadrophonic Sound. Four - 
channel Techniques. Room Effects. Best Use of Controls. 
Terminology. Index. 
150 pages. £2.50 
MASTER STEREO CASSETTE RECORDING 
I.R. Sinclair 
Contents: Stereo Systems. Signal Sources. Controls and 
Facilities. Making the Recording. Replaying and Monitor- 
ing. Essential Maintenance. Aids to Better Recording. 
Noise Reduction Systems. Cassette Recorder and Hi-Fi. 
140 pages. £2.50 

STANDARD WORKS 
FOUNDATIONS OF WIRELESS AND ELECTRONICS 
9th Edition. M.G. Scroggie. 552 pages. £3.75 
RADIO VALVE AND SEMICONDUCTOR DATA 
0th Edition. A.M. Ball. 240 pages. £2.00 

gpMerne-seihnicalBooks Borough Green, Sevenoaks, Kent TN15 8PH 

SOLENT 
MARK II 

STEREO AUDIO 
SYSTEM 

15 down 
Solent Mark II 
Stereo Tuner 

u Amplifier jiNg, 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 £500 deposit 9 monthly payments of £8.70 
(Total Credit price £8330). P. & P. £400. Send £900 
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 

!LEWIS radio PW-3!77, 100 CHASE SIDE SOUTHGATE 
LONDON NI4 5PL Telephone: 01-882-1644 

Wire Wound Resistors. Our selection of mixed values. 30 for £1.411.100 for 
£3.50. 
Audio Amplifier Module. Mullard LP1173. Output nominal 10 watt. Supply 
voltage +24vt. With data and circuit £2.30. 
Varicap Control Selector. 4 way 25K. E1 .50. 6 way 14.5K. £2.00. 
Mains Droppers. 10 mixed values E1 '00. 
Edgewise Level Meters. 200µA. Size f" overall SOp. 
15 Assorted Switches. Micro, push button, etc. E1 -N. 
Tag Strips. 3 way to 7 way. 50 for E1 -IS. 
Chrome Plastic Knobs. 3 Types 4 of each with spring clip. Et 25. 
Copper Clad Laminate. 8" o 7"-3 boards £1. W + 8%. 
Ferric Chloride. 1Ib 6Sp + 8%. 
Crystals HC6U. (MHz) 12700; 128916; 9455-55; 953055; 9087-5; 945825; 
5201667; 52-02500; 377625; 5156667; 5203333; 9090-62; 9531-94; 953333, 50p 
each. 
Electrolytics. 32,132132µF, 325v. 2" x 1t" 35p; 80µF 150v II" x 1" 20p; 2000µF 30v, 
21" a 1" 25p ; 20000F 35v 3" x 1" 30p; 470µF 100v 3" x 11" 25p ; 2000/2000µF 25v 2" x 
15" 35p; 700µF 200v 31"015" 30p; 16116µF 275v 1;"x1" 20p; 4500/900/800µF 30v 2#"x 
15" 50p; 2500µF 40v 3" x 11" 40p; 4711µF 25v 1t" x 5" 15p; 4,000/uF 25v 3" a 1$" 40p; 
32µF 450v 15" x 1" 39p; 8µF 1615 450v 1f" x 5" 30p; 1000µF 12v 11" a 5" 15p; 
5000µF 50v 2"x15" 50p; 150/200/200µF 300v 3" x 1;" 50p;18/16/16µF 350v 2" x 1"30p; 
50/50µF 500v 35" a 15" SOp 

Miniature Pr -Selection of various values 10 for 65p. 
Coil Formers. 50 mixed. Et 25. 

Slider Volume Controls. 1K Lin; 1001< Log; 1 Meg Log; 25K Lin. 25K Log; 
10K/IOOK Log; 100K/100K Log; 50K Log, 35p each. 
A+lu8>.minium Chassis, 75" x 51" x 25" 65p. 10" x 71" x 2F' 75p. 11" z 71" x 25" 65p 

Thorn TA/21. 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 E11 '00. P153 
£1290. 

Low Voltage Transformers-Prim. 200/240 VT. A.C. (17VT 17VT 34VT 2 amp 
£2 00) 7OVT 2OVT £1-25) (28 VT. 750 MA) (10 VT -10 VT -20 VT 500 MA) (7 VT - 
12 VT -19 VT 750 MA) E1 '50 each. 8% VAT. 
4 Phono Sockets on Paxolin Panel. 5 for 75p. 
E.H.T. Cable 13/0.2, 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; (500 PF 500 PF) 95p (3 Gang Slow Motion Drive 380 PF 
380 PF 380 PF) £1.25. 
Please add 20% P.P. Unless stated free P/P. VAT 125% to be added to 
total order unless stated 0%. No goods despatched outside U.K. 

SURPLECTRONICS 
216 LEAGRAVE ROAD, LUTON LU3 1JD, BEDS. 
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eDB NEW! 
constructor'Ç 
For home 

NOW STOCKED BY ALL GOOD FREE BLOB BOARD! 
COMPONENT STOCKISTS. 

BLOB BOARDS 
Circuit diagram to circuit board in minutes. Layout circuit plan on .1" graph paper. 

Select Blob Board, lay components out with leads on copper strip. Blob of solder onto 

lead and your circuit is complete. Blob Boards normally half price of competitive boards. 

Roller tinned to solder components directly. No drilling or mounting. Modifications in 

seconds. Blob Board is re -usable. 

Blob Boards are circuit boards designed exclusively for the home constructor and proto- 

type engineer and are normally half the price of competitive boards. Blob Boards are 

roller tinned for ease of soldering, most require no cutting or breaking of contact rails. 

HALF PRICE AND RE -USABLE. That is NEW) 

Blob Board .1" or .15" 1 off 3 off Dip Blob Boards 1 off 3 off 

All approx. inch sizes 
ZB1V 2.5 x 5 
ZB2V 2.5 x 3.75 
ZB3V 3.75 x 5 
ZB4V 10x6 

£0.30 
£0.23 
£0.46 
£1.51 

£0.75 
£0.57 
£1.14 
£3.78 

ZB11C 4.5. x 3 £0.36 £090 
ZB21C 4.8. x 3.2 £0.40 £096 
ZB41C 4.75 x 7.5 £0.85 £2.13 
ZB81C9.5x7.5 £1.70 £4.26 

Sample pack: 1 off Z81 V + 1 off ZB8D + 

Discrete Blob Board 1 off 3 off 
1 off ZB21C normally £2.32 oh(y £2.00 + 

ZB5D 3.6 x 2.4 £0.20 £0.51 free Blob Board. 
ZB6D2.4.x7.3 £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. 
ZB8D 9 x 7.5 £1.62 £4.05 

e S-DeC 
Take an S-DeC, take a small 
stock of components. Plug 
components into S-DeC, no 
soldering, make a radio 
receiver, light operated switch, 
3 stage amplifier. When circuit 
is made unplug components 
and use them again to make a 

morse practice oscillator, LC 
oscillator, binary counter and 
any other discrete circuitry. 
See Practical Wireless for new 
series of S-DeC projects. 
S-DeC + step by step instruc- 
tions to build above projects 
and 3 more + which compon- 
ents to use + free control 
panel for mounting switches, 
lamps etc. + free Blob Board. 

-S-DeC-only-E-1.98 + 37p (VAT 
+ post) send only £2.35. 

e 

DRILL SAW 
GRIND -BURR 
BRUSH -POLISH 

PB announce a precision British built drill for the home constructor. 
Works better than mo t 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 +roost) 

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. 

PB Electronics Scotland Ltd. 
57 High Street, Saffron Walden, Essex. CB10 IAA. 
For leaflets and further information please 

send stamped addressed envelope. 

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. d 

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. 

I 
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£1.50. 
£2.00. 
£2.00. 
£1.50. 
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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 
Fully tested 6 guaranteed. 
Full RMS Sine Wave output. 
Distortion typically 0 2% 
10 Transistors, 4 Diodes. 
Response 30HZ-30KHZ 
Fully short 6 open circuit proof 
Sensitivity sulfa most mixers. 
Built -In surge suppression & compensation 
Twin D.C. 6 output fuses. 
Top -grade components throughout. 

30 Watts rms 60 Watts rms 120 Watte rms 240W rms 

SA308 SA604 SA608 
30W rms/ 60W rms/ 60W rms/ 
8 8 ohms 
£11811s £1250 £1380 

SA1204 
120W rms/ 
4 ohms 
£14SO 

SA1208 
120W rms/ 
18 ohms 
£21.00 

SA2404 
240W me/ 
!ohms 
£23-S0 

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

PM301 PM601/4 PM801/8 PM1201/4: PM1201/8 
For 1/2 For 1/2 For 1/2 For 1 

l For 1 

SA308 SA604 SA608 SA1204 SA1208 
£1.110 £12.50 £12.50 £12.50 £12S0 

PM1202/1 PM1202/8 
For2 For2 
SA1204 SA1208 
£19.50 I £111.S0 

PM2404/1 
For 1 

SA2404 
£10-S0 

DISCO MIXER MODULES Mono or Stereo 
(with Auto Fade) 

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

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

Mixes two decks, tape and mic. 
Wide -range bass & treble controls on 
mic. 6 music channels. 
Variable autofade (mic. override) 
Ample headphone power. 
Needs only front panel knobs and 
selector switch. 
Push-pull monitor circolt. 
20HZ-20KHZ-Noise -77dB 
Comprehensive wiring details provided 
Perfect for incorporation In your system 

ALL PURPOSE CUSTOM-MIXER MODULES 
(Mono or Stereo) 

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

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

Mono-Stereo-I1M7700g 

S 
M £5.50 

Power supply for up to 20 modules-PPM18 £5 SO 

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 

IN Will match any other make of 
amplifier 

Mono-I M7002M 
Stereo-IM7002S £9.00 

QUADRAFECT 
FOUR CHANNEL 4KW SEQUENCER 
WITH DIMMERS 

A COMPLETE 
LIGHT 
SHOW!! 

£29.50 
PANEL £2 54 

THE ONLY MODULAR 
SOUND TO LIGHT UNIT WITH: 

Four integral dimmers. 
Two + Two sequencer Automatic audio level 

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

Audio trigger 1-240W 
Fully suppressed 
individual fuses 
Complete with speed 
Slider control 

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

444,- 
£16-50 

Panel E2 50 

Long-established Saxon design 
individuel level controls + master 
RCA 8A Triaca 
1W -240W Input 
Individual channel fuses 
Needs only front panel 

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

SYSTEM 7000 

MINOTAUR 100-All Purpose Wide Range Amplifier 
100W rms - 1dB A fou 
Standard 8 ohm output Input, high 
Twin mixed inputs accept power amplifier 
a wide range of signal* which will deliver up 
30HZ-30KHZ t2dB to 110 watts output. An 
23dB bass/treble absolute must where multiple 

mixing & power are required 
Four individually mixed Inputs 

Wide range bees/treble+master 

Vynide covered case 

£49.50 Fully short proof 
Superb value for money 

SAXON 15G HEAVY DUTY AMPLIFIER £59.00 

SYSTEM 7000 

COMPLETE DISCO MIXERS 
(with Auto Fade) 

eeeeeve00000 
"N F4 arlesr-3--sss o 

The choice of the professional D.J. 

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

MONO 18V £37 50 MONO MAINS £13 SO 

'Ready to plug in á use 
" Mono or Stereo 

Automatic mic. override 
Mixes two decks, tape 6 mic 
Facilities as for modular 
verelon 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 £53.50 
Stereo Mains £5088 

SYSTEM 7000 COMPLETE CUSTOM MIXERS 
(Mono or Stereo) 

Similar to the modules opposite these mixing 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. 

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 ail amplifiers 
Professional appearance 
Accepts all types of signals 
Infinitely adaptable 

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

£0-S0 
£1200 
£0.S0 

£12N 
El- 50 

SYSTEM 7000 LIGHTING CONTROL MK II 

,r,$, 
HAS YOUR SOUND TO 
LIGHT CONVERTER GOT: 

4000W Handling 
Integral individual dimmers 
Automatic audio level control 
Two + Two sequence facility 
OURS HASI - PLUS: 

ALL YOUR ELECTRONIC Sophisticated I.C. circuitry Bondene case 
LIGHTING NEEDS IN ONE Heavy duty terminations Matches System 7000 
SUPERBLY DESIGNED mixers 
UNIT. £42.50 

SAXON SOUND-LITE-An old design with improved - 

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

Complete with heavy 
duty terminations 

£24.75 

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

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

POST OFFICE, GOVT. DEPTS. 

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

FOR ONLY £199 

CENTAUR 
(Carr £5 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 6 X fade 
Separate mic. 4 music treble and 
bass controls 
Attractive Vynide cabinets 
Twin BSR decks with autostop 6 
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 buillt-in light display 
gives ever changing pattern with or 
without music 

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

£89.90 

50W rms output 
Twin heavy duty loudspeakers 
Separate mic. Input 
Wide range bass & treble controls 
Smart Vynide cases-clip together 
to form one neat package 
Twin BSR decks with lift 6 autostop 

(carr UK 
(£3) 

Tremendous value-price includes 
leads just plug in 6 got 

Accessories for complete discos & other systems 
Dual Impedance Electret Condenser MIC C/W Lead/Cup 
Crown Stereo Headphones 
Heavy Duty Boom Stand 

£1395 
only £6.75 

£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 £3300 
Twin Twelve: Empty £24 
With units from £5900 
Folded Horn-Full range P.A. Bin 100W RMS 
£120.00 
This cabinet is 3-4 times as loud as conventional systems 
for a given Input power-thus there is a saving in overall 
size 6 cost. 
IS Many other cabinets available-ask for details. 

EMPTY DISCO CONSOLES 
£19 with plain motorboard. £21 with cutouts, 

Black Vynide finish Protective corners With your choice or cutouts 

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

SUPERSTROBE £19.75 150 WATT LIQUID 
WHEEL 
PROJECTOR 

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

Remarkable value- 
Sold elsewhere at 
£3950. Our price 
is only: £3150 

2-3 Joules 
80W Tube for long lire 
Compact 4" x 4" x 4" 

PRO -STROBE £32-50 
6-8 Joules 
External trigger 
Long Life tube timer 
circuit 

Please add 6% VAT to all orders (125% for SA308IPM301) 
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 

Mall orders to: 327-333 Whitehorse Rd., Croydon, Surrey CRO 2FPS 

Shop open gam-5pm Mon. -Sat. Mail order desk 10am-3Pm Mon. -Fri. 

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

ROSE ELECTRICAL TO BONA FIDE TRADE CUSTOMERS 

1rirri1E1 ml! 
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 egLally well with 
new, old, or even badly pitted points and is not dependeit 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 epcxy 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 10922133008 
PRICES INCLUDE VAT, POST AND PACKING. 

IMPROVE PERFORMANCE & ECONOMY NOW 

Note-Vehicles with current impulse tachometers (Smiths code on dial 
RV1) will require a tachometer pulse slave unit. Price £3.35 Inc. V.A.T. 
post & packing. 

Quick installation 
Ali eel «isedifk W a </ 

Electronics Design Associates, Dept, P WJ3 
82 Bath Street, Walsall, WS1 3DE. Phone: (0922) 33652 - 
Address 

Name 

I enclose chaque/PO's 
fore 

Cheque No. 1 
Mk. 2 COY Ass. Kit @ £11.80 MT1jymd0 

Mk. 2 Reedy Bo. Naeet,ve Earth @ C14.97 

Mk. 2 Ready Butt Pos.,. Earth @ £14.97 

Igntion Changeover sw, tches @ £4.30 

ei" 
R.P.M. Limit systems ,n above un,te @ £2.42 

Send SAE if brochure 
only required. 

1 
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LATEST EDITION 

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 country 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 
10. RTTY 

464 +xvi pages 01.15 including P and P 

Volume 2 (in preparation for 
II. Propagation 
12. HF aerials 
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. 

publication early 1977) chapter titles: 
19. Operating technique and 

station layout 
20. Amateur satellite 

communication 
21. Image communication 
22. The RSGB and the radio 

amateur 
23. General data 

Obtainable from 
RSGB PUBLICATIONS (Sales) 

35 Doughty Street, London WCIN 2AE 

914 

CMOS WITH DISCOUNTS! 
Any mix: Discount 10% 25+, 25% 100+, 33}/ 1000+ 

C US 

4 CMOS! 
4000 020 4039 3 O8 4081 024 14505 4.36 'E' LED Displays 
4001 0-20 4040 1.18 4082 0.24 14506 6.57 DL -704E 0-3" 70p 

0.20 4041 0 93 4085 0.80 14507 9q DL -707E 0 3" 70p 
1.31 4042 0.93 4088 0.00 14508 3.011 DL -728E 2 x 05" 

4007 0.20 4043 1 12 4089 1.74 14510 1-51 1.80 
4008 1-07 4044 1.04 4093 0 -SS 14511 1.74 DL -727E 2 x 0.5" 
4009 0.60 4045 1 Si 4094 2.08 14512 1 03 1.00 
4010 S.S. 4046 1 48 4095 1.16 14514 3 47 DL -750E 0-6" 1-S0 
4011 0.20 4047 1-01 4096 1.16 14515 3 47 DL 747E 0.6" 1 -S6 
4012 
4013 
4014 
4015 

6-20 
0.60 
1.12 
1.12 

4048 

40500 
4051 

0-40 
0.60 
0.60 
1.04 

4097 
4098 
4099 
40101 

4-13 
1.22 
2.03 
1.76 

14516 
14517 
14518 
14519 

1.51 
402 
1.38 
0.57 

Red Lads 
0 1" 1Sp 
0 2" 1Sp 

4016 0.40 4052 1 04 40102 2.16 14520 1d5 Clock Chips 
4017 1.12 4053 1 04 40103 2.16 14521 2.77 AY -5-1224A 3 -SO 
4018 1.12 4054 1 26 40104 2.28 14522 2-15 M K50253 SS6 
4019 
4020 
4021 
4022 

0-00 
1ß4 
1.12 
1.07 

4055 
4056 
4057 
4059 

1.40 
1.46 
2981 
6.20 

40107 
40108 
40109 
40181 

060 
0.18 
2.21 
4.30 

14526 
14527 
14528 
14529 

2.15 
1-76 
1-22 
1-72 

Soldercon Pins 
100 Np 
1000 4-N 
2500 0.75 

4023 
4024 

0.20 
0.87 

4060 
4081 

1.24 
25.60 

40182 
40194 

1.73 
2.26 

14530 
14531 

0-95 
1 74 DIL Sockets 

4025 0.20 4082 10.10 40257 2.26 14532 1-30 8 Pin 12p 

4026 1.92 4063 1.22 4700 1.75 14534 0.15 14/16 Pin 1Sp 
4027 
4028 
4029 
4030 

0.60 
1.00 
1.27 
0.60 

4086 
4067 
4068 
4069 

0.60 
413 
0.24 
0.24 

7083 
14160 
14161 
14162 

4.25 
1.14 
1.18 
1.18 

14536 
14537 
14539 
14541 

4-00 
13-17 
1-24 
1.52 

Red Acrylic Filter 
For LED displays 
157 x02 x3mm 70p 

4031 2.46 4070 0 6S 14163 1.18 14543 1.82 Push Switches 
4032 1-10 4071 0-24 14174 1.00 14549 4.16 Type SW9 tep 
4033 1 55 4072 0 24 14175 1.04 14552 15.50 Op -Amps 
4034 211 4073 0 24 14194 1-17 14553 4.66 CA3130 
4035 
4038 
4037 

1.31 
3.09 
1.06 

4075 
4076 
4077 

0 24 
1-71 
0 65 

14490 
14501 
14502 

4.51 
0.20 
1.38 

14554 
14555 
14556 

1-111 

I1 
1 01 

(COS/MOS) 1- I 
CA3140 

(BI/MOS) 95p 
4038 1.20 4078 0.24 14503 0.75 14557 4-55 741 Minidlp 25p 

Terms: C.W.O. Add VAT to all prices at 8%. Post etc. U.K. 2Sp + 2p= 
27p per order. All orders processed same day. Official Govt. 'Varsity. 
Poly etc. orders (written or telephoned) welcome. 

GREENBANK ELECTRONICS (Dept. W I P) 
94 New Chester Road, New Ferry, Wirral, Merseyside 
L62 SAG Tel: 051-645 3391 

TECHNICAL TRAINING IN 
ELECTRONICS TELEVISION 
AND RADIO SERVICING 
ICS can provide the technical knowledge that is so essential 
to your success, knowledge that will enable you to take advant- 
age of the many opportunities open to the trained person. You 
study in your own home, in your own time and at your own 
pace and if you are studying for an examination ICS guarantee 
coaching until you are successful. 

City & Guilds Certificates: 
Telecommunications Technicians 
Radio, TV, Electronics Technicians 
Technical Communications 
Radio Servicing Theory 
Radio Amateurs 
Electrical Installation Work 
MPT Radio Communications Certificate 
Diploma Courses: 
Colour TV Servicing 
Electronic Engineering and Maintenance 
Computer Engineering and Programming 
Radio, TV, Audio Engineering and Servicing 
Electrical Engineering, Installation 
and Contractin 

POST OR PHONE TODAY FOR FREE BOOKLET 
To: International Corres ondence a Schools P 

au Dept. No. 777C, Intertext House, LONDON 
I. SW8 4U) or telephone 622 9911 

Subject of Interest......_........__._._..... ___._..... 

MR Name 

Address _... 

.r. 

= 
81 

r 

01 

Tel 
1mmusimmummumiummumu1mmumummuummumal: 

Practical Wireless, March 1977 



Four inputs. Four way mixing, master volume, treble and 
Was controls. Suit. all speakers. Thls profestional quality 
amplifier chanta is suitable for all group., disco, P.A., where 
high quality power ü required. 6 speaker outputs. A/C mains 
operated. Slave output. Produced by demand for a quality 
valve amplifier. Send tor details 
Suitable carrying cabinet £14. Price £85 Carr. 8250 

ANOTHER R.C.S. BARGAIN ! 
ELAC 9 t Sin. HI-FI SPEAKER TYPE 59RM 

This lemon. unit now available, 10 watts, 8 ohm. 

Price £3'25 Post 40p 

10in round £5'50. 

8" ELAC 

HI-FI SPEAKER 
Dual cone plasticised roll sur- 
round. Large ceramic magnet. 
50-18,000 cps. Bass resonance 
55 cpt. 8 ohm Impedance, 
10 watts. 
Pest4op £445 

TEAK VENEER HI-FI SPEAKER CABINETS 

MODEL "A". 20 x 13 12in. 
For 12 In. dia. or: 13. 

. 50 Poet 
10in. speaker. 95p 
Illustrated 
MODEL "B". 
For 13 x Sin. or £7.50 Post 
e in. speaker 75p 

R.C.S. ROSEWOOD 
SPEAKERS 
She 121in. x Blin. x Olio. 
Response 50 to 14,000 cps 
8 watts rms 3 or 8 or 16 ohms. 

£12 pair ;6ó 
LOUDSPEAKER CABINET 
WADDING 181n. wide, 20p ft. 

GOODMANS CONE TWEETER 
Nin. diem. 18,000 C.P.B. 26 WATTS 8 a £3.25 
8 inch woofer 15 watts £8.75. 

BARGAIN 4 CHANNEL TRAN- 
SISTOR MONO MIXER. Add 
musical highlights and sound 
sleet. to recordings. Will mix 
Microphone, records, tape and 
tuner with separate controls into 
single output. 9 volt £5.75 battery operated. 
STEREO VERSION OF ABOVE £7 50. 

BARGAIN 3 WATT AMPLIFIER. 4 Transistor £3.95 Push -Poll Ready built with volume, treble and 
bass controls. 18 volt battery operated. Mains Supply £2 95. 

THE "INSTANT" BULK TAPE 
ERASER & HEAD DEMAGNETISER. 
suitable for cassette., and all sloes of 
tape reels. A.C. mains 200/240V. 
Leaflet B.A.E. E4.25 40p 

WAFER HEATING ELEMENTS THIN 
OFFERING 1001 USES for every type of heating and 
drying applications in the home, garage, greenhouse, 
factory (available in manufacturing quantities). Approx. 
Use 101 x 81 x rein. Operating voltage 200/550V. a.c. 
250 watts approx. Printed circuit element enclosed in 
asbestos fitted with connecting wires. Completely flexible 
providing safe Black heat. British -made for use in photo- 
copiers and print drying equipment. 
Ideal for home handymen and experimenters. Suitable 
for Heating Pads, Food Warmers, Convector Heaters, etc. 
Must be clamped between two sheets of metal or asbesto., 
etc., to make efficient clothes dryer., towel rails -ideal for 
airing cupboard.. Ideal for anti -frost device for the garage 
-preventing frozen radiators or acting as oil sump heater. 
Use in greenhouse for seed raising and plant protection. 
Invaluable aid for bird houses. incubators, etc., etc. Can 
be need in series for lower heat. Or in parallel for higher 
heat application.. 

ONLY 40p EACH (FOUR FOR £1.50) 

ALL POST PAID -Discounts for quantity. 

RETURN OF POST MAIL-ORDER SERVICE 

R.C.S. 100 watt MIXER/AMPLIFIER BAKER !MAJOR 12" £14.95 BAKER DISCO SPEAKERS 

ALL VALVE CHASSIS Pmt £1 
HIGH QUALITY -BRITISH MADE 

30-14,500 c/s, 12ií. double 2 x 12" CABINETS 
cone, woofer and tweeter cone 
together with a BAKER for Disco or PA all fitted with carrying handle' and cornett:. 
ceramic magnet assembly Black finish. Other cabinets In stock. SAE For leaflet 
having floe density of 
14,000 gafos and a total flux 
of 145,000 Maxwells. Base 
resonance 40 cis rated 25 
watts. NOTE: 3 or 8 or 
16 ohms must be stated. 

Module kit, 80-17,000 c/. 
with tweeter, crossover, bath 
and instructions. £18.95 

Please elate 3 or 8 or 15 ohms. Post £1.80 

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

GROUP "25" 
12in 30 watt 
3, 8 or 15 ohms. 

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

£11-95 
Post £1 

£ 1395 
Post £1 

GROUP "50/12" £20.95 
12in 80 watt professional 
model. 8 ohms or 16 ohms. Post £1.60 
With aluminium presence dome. 

GROUP "50/15" 9 
lü 

£24.5 
n 75 watt L `t 7 

8 or 15 ohms. 

BAKER 150 WATT 
QUALITY 
TRANSISTOR 
MIXER/AMPLIFIER 
Professional amplifier fine advanced n cwt d'au. Idesl 
for disco, groups, P.A. or musical instruments. 4 inputs 
4 way mixing. Muter treble, bass and volume controls. 3 

speaker output sockets to suit various combinations of 
speakers. 4 to 18 ohm. Slave output. A/C mains. Guaranteed. 
Details S.A.E. 150w SLAVE 860 £68 Latest 50 watt Model f49 carra 

13 00 

post £1.80 

.. 
. baker- 

t 

O o O O- '- a 

100 WATT DISCO AMPLIFIER CHASSIS 
MADE BY JENNINGS MUSICAL INSTRUMENTS £52 
4 speaker outputs, vol., treble, bass controls 
CAN BE USED AS 100WATT SLAVE Carr. £1 

B.S.R. SINGLE PLAYER DECK 
3 .peed. Plays all sine records. Stereo Cartridge. 4'1 3.50 
Cueing. Ideal Disco Deck Post 75p 

QUALITY LOUDSPEAKER 
ENCLOSURE 
Teak veneered fin thick wood cabinet. 
Sise 181in x 1811n x 84in. Weight 
2311. This cabinet features a wide 
mesh Silver Grill covering a separate 
compartment for mounting Tweeter. 
or Mid -Range Horn. The lolly sealed 
bau compartment is cut out for 
Bain. Woofer 6595. Rosewood Version £6 95. Carr. £1 80. 

Bailie could be cot for larger speaker. 

P.W. SOUND TO LIGHT DISPLAY 
Complete kit of parts with R.C.S. printed circuit. Three 
channels. 800 to 1,000 watt. each. 
As featured in Practical Wireless. 
Cabinet extra £3. 

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

Price £12.50 

MAINS TRANSFORMERS sö 
8 VOLT 1 AMP. £1.00 8 AMP. 8140 

12 VOLT 800 MA. £1.00 760 MA. £1.80 
30 VOLT SAMP. AND 84 VOLT RAMP C.T. £3.45 

20 VOLT 1 AMP. 11.75 1 AMP. £2.00 8 AMP. 62.20 
20-0-20 VOLT lAMP. £2 30 VOLT 11 AMP. £1.75 

40 VOLT 2 AMP. £295. 0-20-40-80 VOLT 1 AMP. 6350 

E.M.1. TAPE MOTOR 
4 pole, 240 v. Sine 31 r 2iio. 
1200 rpm. Spindle Ain. dia- 
meter. 75v version £1. 

E.M.I. GRAM MOTOR 
290V a.c. 2.400 rpm 
2 -pole. Sine 21 x 21in. 
Collaro gram motor 120v. 75p. 

LI -85 
Post 45p 

£I.25 
Post 35P 

SO 

WATT 
R.M.S. 

£50 
Carr. £3 

70 
WATT 
R.M.S. 

£55 
Carr. £3 

100 
WATT 
R.M.S. 

£69 
Carr. £4 

I x I5" -}-Ix 12" lOO WATT CABINET 
Size 36" x 24" x 15" £75.00. Carr. £5 
Ideal for Disco, Ogren or PA work. 
High quality. Full range. 

"SUPERB HI-FI" 
I2in 25 watts 
A high quality loudspeaker, 
Its remarkable low cons 
resonance ensures clear 
reproduction of the deepest 
base. Fitted with a special 
copper drive and concentric 
tweeter cone resulting in lull 
range reproduction with 
remarkable efficiency to the 
upper register. 
Bus Resonance 25ep. 
F1nsDensity 18.500 pause 
Useful reepon0e 20-17,000cps 
8 or 15 ohms models. 

(21.95 £190 

"AUDITORIUM" 
I2in. 35 watts 

A full range reproducer for 
high power, Electric Guitars, 
public address, multi -speaker 
system., electric organs. 
Ideal for Hi -Ft and 
Discotheque'. 
Bans Resonance loops 
Flux Density 15,000 gaup 
Useful response 25-18,000cps 
8 or 15 ohms models. 

£20.95 £1 B0 

"AUDITORIUM" 
I5in. 45 watts 

Post 

A high wattage loudspeaker 
of exceptional quality with a 
level response to above 
8,000 cps. Ideal tor Public 
Addreu, Discotheques, Elec- 
ironic instrument. and the 
home HI -Fi. 
Bass Resonance 36cp. 
Flux Density 15,000 gauss 
17..11111 re.ponse 20-14,000cps 
8 or 16 ohm. models. 

£24.95 Post 
£1.80 

Loudspeaker Cabinet Wadding 18in wide. 20v per lt. 

Hi -Pi Enclosure Manual containing plans, designs, 
crossover data and cubic tables, 88p 

RADIO COMPONENT SPECIALISTSpPen976Wd.9TEHORSE(ROeAforD,lCROYDON 

Minimum post 30p. Components Liete 10p. Cash price includes VAT Access & Barclay cards welcome. Rail Selhurst. Tel. 01-614 1665 
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AIRCRAFT H.F. Rx type R4187 & Control box 
these are a crystal controlled Rx covering 2.8 to 
18M/cs in 3 bands with provision for 24 channels 
normally remotely controlled the Rx is a dual 
conversion type using 16 min valves also as BFO, 
CW & RT IF filters etc. normal O/P for phones. 
The Rx reqs ext supplies of 24/19v DC or 19/200v 
DC uses Hc6/u type crystals not supplied, we can 
now furnish modification details to enable these 
Rx to tune the 80, 40 & 20 meter bands (or any 
frequency in range of Rx) also details of power 
supplies, supplied with copy of mods inc. some 
parts, handbook for Rx & control box. £18.30. 
V.H.F. Rx A.M. type RI392 crystal controlled for 
use in the 100 to 150Mc/s band normally used as 
ground station Rx, uses 13 valves as BFO, AVC, 
Tuning meter etc. contained in 19" rack case 
reqs ext supplies of 250v HT & 6.3v supplied with 
copy of handbook & mods to make Rx tune over 
band, supplied complete but store soiled. £13. 
SLOW MOTION DIALS 3" dia ratio 40.1 scale 
0 to 180 with cursor for }" shaft £2. TUNING 
CONDS 3 gang 78pf per section 3" shaft £1 30. 
CRYSTALS types 10X & 10XJ in frequency 
range 2 to 15Mc/s 20 different for £2.20. BLOWER 
single ended for 240v 50c/s 2,600 RPM.50 CFM, 
outlet size 2 x 1-4" approx overall size 43 x 43 x 43" 
inc. mtr. very quiet running brushless motor new 
boxed by Woods £6.40. V.H.F. Power Transis 
type 2N3375 stud mt 28v 7.5w at 100 Mc/s 3w at 
400Mc/s new £1.80. ROTARY SWTS yaxley 
ceramic 6p 5w 3b or 3p 11w 3b new £1 ea. also 
HD type 6p c/o rated 250v AC 25 amp or 600v 10 amp 
new £4. POTS high value 10 meg metal case, lin, 
23 x }" shaft new 65p. AERIAL RODS copper 
plated f" dia 12" long will fit together 10 for £1.30. 
MIKES stick mike imp 10K dynamic with lead new 
£2.30. HELIPOTS 50K 10 tr }" shaft £1.30. MISC 
min parts, coils with scr can former 5 x 7mm 10 for 
50p. RF coupling trans 20 for 60p, RF chokes 
10 x 15mm wire ends 10 for 60p rotary swts 2p 5w 
}" shaft 2 for 65p. TAPE AMP boards with 3 
transis & c/o relay single chan with circ £1 20. 
I.F. trans min type 455/465Kc double wound with 
sec tap, transistor 3 for 85p. TRIMMERS 20pf 
air spaced 10 for 80p. 3/10pf min ceramic 5 for 60p 
Mullard film trim 18pf 5 for 60p all new. SPEAKER 
unit small horn type for use with m/c RT set new 
3 ohm with mt brk £3.50. FILTER UNITS to fit 
TV set aerial circ fitted coax plug & sk in scr case 
size 43 x 14 x 14" new 4 for £1-40. TAPE UNITS 
with BSR TD.2 deck two chan unit with single 
0/P complete with valves & circ reqs ext HT & L.T. 
on base 17 x 13" £7.50. ISOLATING TRANS 
230v pria Sec 26v at 13.5 amps with c.t. in carrying 
case 10 x 7 x 7" fitted ammeter, C core trans new 
boxed £1780. TRANSFORMER 230v pria Sec 
1200-0-1200 at 700Ma DC or 900v DC 800Ma choke 
I/P filter size 7 x 7 x 5" new boxed £1080. METER 
UNIT X pointer as dual 1000a meters for use 
with R1155 Rx £280. HEADPHONE LEAD with 
high to low res matching trans 5ft with }" jack 
plug new £1.40. 

Above prices include carr/postage & V.A.T. Goods 
ex equipment unless stated otherwise, S.A.E. for 
list 17 or enquiry. Shop open Tues to Sat. 

A. H. SUPPLIES 
122 HANDSWORTH ROAD 

SHEFFIELD. S94AE. Phone 444278 (0742). 

THE 

CAPACITIVE DISCHARGE ELECTRONIC 
IGNITION UNIT 
THE NEW, HIGHER RELIABILITY VERSION OF THE P.E. 
"SCORPIO MK III' 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 S41 7JQ- 
Phone Chesterfield (0248) 38638 

WEIBROOK STEREO 
This new hi-fi amplifier from Welbrook is 
the result of painstaking design incor- 
porating 5 I.C's 22 transistors plus 10 
diodes and offers outstanding value for 
money to the discerning enthusiast. 
30W RMS per channel 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 £8800 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 SK1 3HT. 
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Unique full -function 
8 -digit wrist calculator... 

available only as a kit. 
A wrist calculator is the ultimate in common-sense portable 
calculating power. Even a pocket calculator goes where your 
pocket goes - take your jacket off, and you're lost! 

But a wrist -calculator is only worth having if it offers a 

genuinely comprehensive range of functions, with a full-size 
8 -digit display. 

This one does. What's more, because it is a kit, supplied direct 
from the manufacturer, it costs only a very reasonable £9.95 
(plus 8% VAT, P&P). And for that, you get notOnlya high - 
calibre calculator, but the fascination of building it yourself. 

How to make 10 keys do the work of 27 
The Sinclair Instrument wrist calculator offers the full range of 
arithmetic functions. it uses normal algebraic logic ('enter it as 

you write it'). But in addition, it offers a % key; plus The 

convenience functions v x 1/x, x2; plus a full 5 -function memory. 

All this, from just 10 keys! The secret? An ingenious, simple 
three -position switch. It works like this. 

1. The switch in its normal, central 
position. With the switch centred, 
numbers - which make up the vast 
majority of key -strokes - are 
tapped in the normal way 

2. Hold the switch to the 
left to use the functions to 
the left above the keys... 

3. and hold it to the right to 
use the functions to the 
right above the keys. 

The display uses 8 full-size 
red LED digits, and the 
calculator runs on readily - 
available hearing -aid 
batteries to give weeks 
of normal use. 

Sinclair Instrument Ltd, 
6 Kings Parade, Cambridge, 

Cambs., CB2 1SN. 
Tel: Cambridge (0223) 311488. 

Assembling the Sinclair Instrument 
wrist calculator 
The wrist calculator kit comes to you 
complete and ready for assembly. All 
you need is a reasonable degree of 
skill with a fine -point soldering iron. 
It takes about three hours to 
assemble. If anything goes 
wrong, Sinclair Instrument 
will replace any damaged 
components free: we 
want you to enjoy 
assembling the kit, 
and to end up with a 

valuable and useful 
calculator. 

Contents 
Case and display 
window. 

Strap. 
Printed circuit board. 

Switches. 
Special direct -drive chip 

(no interface chip needed). 
Display. 

Batteries. 

Everything is packaged in a neat plastic 
box, and is accompanied by full instructions. 

The only thing you need is a fine -point soldering iron. 

All components are fully guaranteed, and any which are 

damaged during assembly will be replaced free. 

The wrist -calculator kit is available only direct from 
Sinclair Instrument. Take advantage of this 10 -day money - 
back undertaking. 
Send the coupon today. 

[o: Sinclair Instrument Ltd, 
6 Kings Parade, Cambridge, Cambs., CB2 1SN. 

Please send me ... (qty) Sinclair Instrument wrist -calculator 
kits at £9.95 plus 8Op VAT plus 25p P&P (Total £11). 

I enclose cheque/PO/money order for £ 

Complete as applicable. 

Name 

Address 

(Please print) 
I understand that you will refund my money in full if I return the 
kit undamaged within 10 days of receipt. P W/3 
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SEMI -CONDUCTORS -COMPONENTS 
PANEL METERS 

4" RANGE MINIATURE 
Size 41" x 31" x 11" BALANCE/ 
Value No. Price TUNING METER 0-50UA 1302 £4.50 
0.100UA 1303 £4-50 Size 23 x 22 x 26mm 
0.5000A 1304 £4.50 Sensitivity 100/0/100MA 
0-1MA 1305 £8 00 No. Price 
0-50V 1306 £600 1318 £1.95 

2" RANGE 
Size 21" x 1;" x 1}" 
Value No. 
0.50UA 1307 
0-1000A 1308 
0.5000A 1309 
0.1MA 1310 
0-50V 1311 

BALANCE/TUNING 
Price Size 45 a 22 x 34mm £3-S0 Sensitivity 100/0/1000A £3.50 No. Price £3.50 1319 £2.00 £3.50 
£3.50 

MR2P TYPE 
Size 42 e 42 x 30mm 
Value No. Price 
0-50UA 1313 £4.80 
0-1MA 1315 £3.20 

EDGEWISE 
Size 31" x 1t" x 21" 
Cut out 21" x 18" 
Value No. 
0.1MA 1316 
0-500ÚA 1317 

Price 
£4.05 
£4 05 

MIN. LEVEL METER 
Size 23 x 22 x 26mm 
Sensitivity 200ÚA 
No. Price 
1320 £1 85 

Vu METER 
Size 40 x 40 x29mm 
Sensitivity 130ÚA 
No. 
1321 

Price 
£2 00 

NEWNES TECHNICAL BOOKS 
No. 229 BEGINNERS 

GUIDE TO 
ELECTRONICS 
PRICE £2 25t 

No. 230 BEGINNERS 
GUIDE TO 

TELEVISION 
PRICE £2 251 

No. 231 BEGINNERS 
GUIDE TO 

TRANSISTORS 
PRICE £2 25t 

No. 233 BEGINNERS 
GUIDE TO 

RADIO 
PRICE £2 25t 

No. 234 BEGINNERS 
GUIDE TO COLOUR 

TELEVISION 
PRICE £2 25t 

No. 235 
ELECTRONIC 
DIAGRAMS 

PRICE £1 801 

No. 236 
ELECTRONIC 

COMPONENTS 
PRICE £1 80t 

No. 237 PRINTED 
CIRCUIT ASSEMBLY I 

PRICE £1 80t 

No. 238 
TRANSISTOR 

POCKET BOOK 
PRICE £3 90t 

No. 225 
110 THYRISTOR 

PROJECTS USING 
SCRS & TRIACS 

PRICE £2 50t 

No. 227 
110 COS/MOS 
DIGITAL IC 

PROJECTS FOR 
THE HOME 

CONSTRUCTOR 
PRICE £2 251 

No. 226 
110 OPERATIONAL 

AMPLIFIER 
PROJECTS FOR 

THE HOME 
CONSTRUCTOR 

PRICE £2 50t 

No. 242 
ELECTRONICS 
POCKET BOOK 
PRICE £3 75t 

No. 239 
30 PHOTOELECTRIC 

CIRCUITS & 
SYSTEMS 

PRICE £1 80t 

Also a full range of Technical and Data 
Books -see our Catalogue. 

ORDERING 
PLEASE WORD YOUR ORDERS 

EXACTLY AS PRINTED, NOT 
FORGETTING TO INCLUDE 

OUR PART NUMBER 
V.A.T. 

ADD 12% TO PRICES MARKED" 
ADD 8% TO OTHERS EXCEPTING 

THOSE MARKED[. THESE ARE ZERO 

918 

Pack 
No. 

S STED PAKS 
Qty. Order No. Price 

U50 100 Germ. Gold bonded 0A47 diode 16130 £0 60 
U51 150 Germ. 0A70/81 diode 16131 £0 60 
U52 100 Silicon Diodes 200mA 0A200 16132 £0 60 
U53 150 diodes 75mA 1 N4148 16133 £0 80 
U54 50 Sit Rect Top Hat 750mA 16134 £0 80 
U55 20 Sil Rect Stud Type 3 Amp 16135 £0.60 
U56 50400mW Zeners D07 Case 16136 £0.60 
U57 30 NPN Trans BC107/8 Plastic 16137 £0.60 
U58 30 PNP Trans BC177/178 Plastic 16138 £0.60 
U59 25 NPN T039 2N697/2N1711 sil 16139 £0.60 
U60 25 PNP TO592N2905 silicon 16140 £0-60 
061 30 NPN TO18 2N706 silicon 16141 £060 
U62 25 NPN BFY50/51 16142 £0 60 
U63 30 NPN Plastic 2N3906 silicon 16143 £0 60 
U64 30 PNP Plastic 2N3905 silicon 16144 '£0 60 
065 30 Germ. 0071 PNP 16145 £0 60 
U66 15 Plastic Power 2N3055 NPN 16146 £1.20 
U67 10 T03 Metal 2N3055 NPN 16147 £1-20 
U68 20 Unijunction trans IIS43 16148 £0.00 
U69 101 amp SCR T039 16149 £1.20 
U70 8 3 amp SCR TO66 case 16150 £1.20 
Code No's mentioned above are given as a guide to the type of 
device In the pak. The devices themselves are normally un- 
marked. 

COMPONENT PAKS 
Cl 200 Resistor mixed value approx. 

(Count by weight) 16164 0.60 
C2 150 Capacitors mixed value approx. 

(Count by weight) 16165 0.60 
C3 50 Precision resistors. Mixed 

values. 16166 060 
C4 80 1th W resistors mixed preferred 

values. 16167 0.60 
C5 5 Pieces assorted ferrite rods. 16168 0.60 
C6 2 Tuning gangs. MW/1 W VHF. 16169 0 60 
C7 1 Pack wire 50 meters assorted 

colours single strand. 16170 060 
C8 10 Reed switches. 16171 0 60 
C9 
C10 

3 
15 

Micro switches. 
Assorted pots. 

16172 
16173 

'0.60 
0.60 

C11 5 Metal jack sockets 3 x 3.5mm. 
2 x standard switch types. 16174 '0 60 

C12 30 Paper condensers preferred 
types mixed values. 16175 '0f 60 

C13 20 Electrolytics trans. types. 16176 '0.60 
C14 1 Pack assorted hardware- 

Nuts/bolts, gromets etc. 16177 060 
C15 5 Mains slide switches ass. 18178 '0'60 
C16 20 Assorted tag strips and panels. 16179 0.60 
C17 15 Assorted control knobs. 16180 0.80 
C18 4 Rotary wave change switches. 16181 0-60 
C19 2 Relays 6-24V operating. 16182 .060 
C20 1 Pak, copper laminate approx. 

200 sq. Ins. 16183' 0.60 
C21 15 Assorted fuses 100mA-5amp. 16184 060 
C22 50 Metres PVC sleeving assorted 

size end colour 16185 0.60 
C23 60 1 watt resistors mixed preferred 

values. 16188 0.60 
C24 25 Presets assorted type and velue. 16186 '0.60 
C25 30 Metres stranded wire assorted 

colours. 16187 060 

SLIDER PAKS 
SI 6 Slider potentiometers, mixed 

values. 16190 '0 80 
S2 6 Slider potentiometers, all 470 

ohms 16191 0-S0 
S3 6 Slider potentiometers, all 10k 

1 in. 18192 '0 80 
S4 6 Slider potentiometers, ail 22k 

11 n. 16193 0 60 
S5 8 Slider potentiometers, all 47k 

1in. 16194 0 60 
S6 6 Slider potentiometers, all 47k 

log. 16195 0 60 

CASSETTES 
BI-PAK LOW COST 

Order 
No. Price 

C60 301 £036 
C90 302 £0 45 
C120 303 £004 
AGFA COLOUR COMPACT 

C60 304 £0.68 
C90 305 £0 05 
C120 306 LI -29 

AGFA STEREOCHROME 
C60 307 £1-29 
C90 308 £1 S6 
C120 309 £2.22 

AGFA S.F.D 
C60 310 £0.96 
C90 311 £1.23 
0126 312 £1.80 

T.D.K. S.D. 
C60 321 £0.9S 
C90 322 £1.44 
C120 323 £2 04 

T.D.K. E.D. 
C60 324 £1 44 
C90 325 £2.05 

T.D.K. SUPER AVILYN 
C60 326 £1 53 
COO 327 £2.20 
°mplete In mailing -Box P.Oe BOX 6,WARE HERTS -15 mina. side. 

Order No. 3193. Price £0'35. 
each 

SHOP 18, BALDOCK ST, WARE, HERTS. 
AT OPEN 9 to 5.30 Mon/Sat. Tel: 61593 
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LINEAR PAKS 
Manufacturers "Fall Outs" which i 

Functional and part Functional Units. 
These are classed as 'out -of -spec' from 
the maker's very rigid specifications, but 
are ideal for learning about I.C.'s and 
experimental work. 
U721 30 Assorted Linear Types. 
709-741-747-740-710-590 Etc. 
ORDER NO. 16227 PRICE £1.50 
U76SD FM STEREO DECODER 
5 I.C.'s 76110 Eqv. to MC1310P-MA767. 
Data supplied with pak. 
ORDER NO. 16229 PRICE '£1.50 
U76A AUDIO POWER OUTPUT 
AMPLIFIERS. 
6 Assorted types SL403 76013 76003 etc 
Data supplied with pak. 
ORDER NO.16226 PRICE £1 00 

74 SERIES PAKS 
Manufacturers "Fall Outs" which include 
Functional and part -Functional Units. 
These are classed as 'out -of -spec' from 
the maker's very rigid specifications, but 
are ideal for learning about I.C.'s and 
experimental work. 
74G 100 Gates assorted 7400.01-04-10- 
50-60 etc. 
Order No. 18224 £1.20 
74F 50 Flip -Flops assorted 7470-72-73-74- 
76-104-109 etc. 
Order No. 16225 £1-20 
74M 30 MSI Assorted Types. 7441-47-90- 
154 etc. 
Order Na. 16226 £1.20 

VEROBOARD PAKS 
VB1 Approx 30 sq. ins. various sizes, all 
1" matrix. 
Order No. 16199 £0.60 
VB2 Approx 30 sq. ins. various sizes, .15" 
matri x. 
Order No. 16200 £0 60 

BIG VALUE 
JUMBO COMPONENT PAKS 
Mixed Electronic Components 
Resistors, capacitors, pots, electrolytics 
and coils plus many other useful Items. - 

Approximately 31bs. In weight. 
Order No. 16221 £1 50 + 850 P&P 

C280 CAPACITOR PAKS 
75 Mullard C280 capacitors, mixed values 
ranging from .01 uF to 2.2uF complete with 
identification sheet. 
Order No. 18204 .£1.20 

CABLES 

Description 
Order 
No. 

Price 
Per 

Meter 
CPI Single Microphone 3126 0.07 
CP2 Twin Microphone 3127 0.13 
CP3 Stereo Screened 3128 0.14 
CP4 4 core Screened 3129 0.25 
CP5 4 core Individual 

Screened 3130 0.26 
CP6 Single Microphone 

H/Duty 3131 0.12 
CP7 3 core Mains (5 amp) 3132 0.09 
CP8 2 core Oval (2.5 amp) 3133 000 
CP9 2 core Speaker 3134 0.07 
CP10 Low -Loss U.H.F. 3135 014 
CP11 Multitore 8 way 3148 0.25 

15 way 3136 0'40 
CPI2 Standard VHF Coax 3232 010 

Just a selection from 
our huge stocks! 

SEE OUR 
1977 CATALOGUE 

126 pages packed with 
valuable information 

ORDER NOW ONLY 50p 
plus 15p p&p. 

MAMMOTH 
I.C. PAK 

APPROX. 200 PIECES 

Assorted fall-out integrated 
circuits, Including: Logic, 
74 series, Linear, Audio and 
D.T.L. Many coded devices 
but some unmarked -you 
to identify. Order No. 16223 

OUR SPECIAL PRICE 

£1.20 

WORLD SCOOP! 
JUMBO 

SEMICONDUCTOR PAK 
Transistors -Germ and Silicon Rectifiers - 
Diodes - Triaca - Thyristors - I.C.'s and 
Zeners. ALL NEW & CODED. Approx. 100 
Pieces. Offering the amateur a fantastic 
bargain PAK and an enormous saving 
identification and data sheet in every pak. 
Order No. 16222 £2 25 



PO BOX 6 BipAK 
WARE HERTS 

SEMICONDUCTORS 
POSTAGE & PACKING 
Please add 25p. Overseas 
add extra for airmail 
Minimum order 
fI 

74 SERIES 

TTL IC's 
Type Quantity 

1 100 
£ p £ p 

7400 0-09 08 
7401 0-11 10 
7402 0 11 10 
7403 0-11 10 
7404 0 11 10 
7405 0 11 10 
7406 0 28 25 
7407 0 28 25 

7408 0 12 11 

7409 0 12 11 

7410 0 09 08 
7411 0 22 20 
7012 0 22 20 
7413 0 26 25 
7416 0-28 25 
7417 0-26 25 
7420 0 11 10 
7422 0-09 18 
7423 0 21 20 

7425 0 25 23 
7426 0-25 23 
7427 0-25 23 
7428 0 36 34 
7430 0 12 10 
7432 0 20 -19 
7433 0 38 -36 
7437 0 26 25 

7438 0 26 25 
7440 0 12 10 
7441 0 60 57 
7442 0 60 52 
7443 0 95 90 
7444 0-95 -90 
7445 0 80 75 
7446 0 80 75 
7447 0 70 60 

63A HIGH ST., WARE, HERTS 

2nd 
GREAT WINTER 

SALE! 
Type Quantity 

1 100 

7448 
7450 
7451 
7453 
7454 
7460 
7470 
7472 
7473 
7474 
7475 
7476 
7480 
7481 
7482 
7483 
7484 
7485 
7486 
7489 
7490 
7491 
7492 
7093 
7494 
7495 
7496 
74100 
70104 
74105 
74107 
74110 
74111 
74118 
74119 
74121 

70 
12 
12 
12 
12 
12 
24 
20 
26 
24 
44 
26 
45 
90 
75 
88 
85 
10 
28 
70 
38 
65 
43 
38 
70 
60 
70 
95 
40 
30 
30 
40 
75 
85 
30 
28 

68 
10 
10 
10 
10 
10 
23 
19 
22 
23 
40 
25 
42 
88 
73 
82 
80 
00 
26 
50 
32 
62 
35 
35 
68 
58 
68 
90 
35 
25 
25 
45 

72 
82 
20 
26 

Type Quantity 
1 100 

£ p £ p 
74122 005 0 42 
74123 0 65 0.62 
74141 0 68 0'65 
74145 0 75 0 72 
74150 1 10 1 05 
74151 0 65 0 60 
74153 0 70 0.68 
74154 1 20 1.10 
74155 0 70 0 68 
74156 0 70 0 68 
74157 0 70 0.68 
74160 0 95 0 85 
74161 0 95 0 85 
74162 0 95 0 05 
74163 0 95 0 85 
74164 1 20 1'10 
74165 1 20 1.10 
74166 1 20 1 10 
74174 1.10 1 00 
74175 0 85 0 82 
74176 1 10 1 00 
74177 1 10 1 00 
74180 1 10 1 00 
74181 1 90 1 80 
74182 0 80 0 78 
74184 1 50 1 40 
74190 1 00 1 30 
74191 1 40 1 30 
74192 1 10 1 00 
74193 1 05 1.00 
74194 1 05 1 00 
74195 0 80 0.75 
74196 0 90 0 85 

74197 0.90 0 85 
74198 1 90 1.80 
74199 1 80 1 70 

Devices may be mixed to qualify for uantity price. Data Is available for 

the above series of I.C.'s in booklet tone price 35p. 

LINEAR IC's 
TBA 800 750 
72709 14 pin DIL '200 

741P 8 pin DIL 18p 
72747 14 pin DIL 36p 

748P 8 pin DIL '25p 
E 555 Timer 38p. 
E 556 Dual Timer 780 

IC SOCKETS 
Order No. 

BPS8 8 pin 1611 9p 
BPS14 14 pin 1612 100 
BPS16 16 pin 1613 11p 

TRIACS 
Order No. 

24/400 
TO5 TR12A/400 SOP 

10A/400P 
Plastic TR1t0A1400P 800 

ZENER PAKS 
400mW 
PAK No. 

1 Containing 203V -10V 
2 Containing 20 11V -33V 
£1 per PAK 

DIACS 
100 15p 032 15p 

CAPACITOR PAKS 
16201 18 Electrolytics 47 µF -10µF 
16202 18 Electrolytics 10 /iF-1001-tF 

16203 18 Electrolytics 1001F -6801,F 

BUY ONE OF EACH 

Special Price f I.20* the 3 

16160 24 Ceramic Caps 22 pf-82pf 
16161 24 Ceramic Caps 100p1 -390p1 

16162 24 Ceramic Caps 470p1-330001 
16163 21 Ceramic Caps 4700pí -0.047µF 

BUY ONE OF EACH 

Special Price f 1.60* the 4 

RESISTOR PAKS 
16213 1/8th 1000hm-8200hm 
16214 1/8th 1K-8 2K 
16215 1/8th 10K -82K 
16216 1/8th 100K -1M 

BUY ONE OF EACH 
Special Price £1.60* the 4 

TRANSISTORS 
AC 128 10p OC 44 
AC 153K 18p OC 45 

AC 176 19p OC 71 

AC 176K 22p OC 72 

AC 187K 22p OC 81 

AC 188 12p ZTX 107 
AC 188K 22p ZTX 108 
BC 107 6p ZTX 109 
BC 108 6p 
BC 109 6p 
BC 118 
BC 154 
BC 147 

BC 148 
BC 149 
BC 157 

10p 
16p 
8p 
'8p 
'Op 
lop 

BC 158 '10p 
BC 159 'lOp 
BC 169C '10p 
BC 170 6p 
BC 171 6p 
BC 172 '6p 
BC 177 12p 
BC 178 12p 
BC 179 12p 
BC 182L h K 9p 
BC 183 9p 
BC 184 9p 
BC 212L & K'10p 
BC 213 109 
BC 214 '10p 
BC 251 
BC 327 
BC 328 
BC 337 
BC 338 
BF 115 

BF 167 
BF 173 
BF 194 

BF 195 
BF 196 
BF 197 

BF 198 
BF 199 
BF 257 
BF 258 
BF 259 
BFX 29 
BFX 84 
8FX 85 
BFX 86 
BFY 50 
BFY 51 

BFY 52 
BFY 53 

'6p 
12p 
l2p 
l1p llp 

10p 
10p 
10p 
9p 
'9p l2p 

l2p 
12p 
12p 
26p 
29p 
34p 
18p 
1sp 
20p 
20p 
12p 
12p 
12p 
12p 

ZTX 300 
ZTX 301 

ZTX 302 
ZTX 500 
ZTX 501 
ZTX 502 
2N 696 
2N 697 
2N 706 
2N 706A 
2N 708 
2N 1613 
7N 1711 
2N 1893 
2N 2217 
2N 2218 
2N 22184 
2N 2219 
2N 2219A 
2N 2221 
2N 2221A 
214 2222 
2N 2222A 
2N 2369 
2N 2369A 
2N 2904 
2N 2904A 
2N 2905 
2N 2905A 
2N 2906 
2N 29064 
2N 2907 
214 2907A 
2N 2926G 
2N 2926Y 
2N 3053 
2N 3055 
2N 3702 
2N 3703 
2N 3700 
2N 3705 
2N 3706 
2N 3903 
214 3904 
2N 3905 
2N 3906 
2N 5172 

D.I.Y. PRINTED 
CIRCUIT KIT 
NORMAL 
PRICE 

£7.80 

SALE 
PRICE 

£5.50 

12p 
12p 
9p 

14p 
14p 
'Op 
6p 
.6p 
'7p 
'7p 
'Op 
'8p 

10p 
'12p 
10p 
11 p 

7p 
8p 
Bp 

15p 
1Sp 
l8p 
18p 
15p 
18p 
15p 
lop 
15p 
16p 
15p 
16p 
12p 
12p 
14p 
1Sp 
14p 
15p 
12p 
14p 
12p 
13p 
'8p 
'7p 
14p 
38p 
'7p 
'7p 
6p 
Op 
'7p l1p lip iiP 
i1P 
9p 

CONTAINS 6 

Pieces copper 
laminate, box of 
etchant powder 
and measure, 
tweezers, marker 
pen, high quality 
pump drill, Stanley 
knife & blades, 6 

inch metal rule. 
FULL Easy to fol- 
low instructions. 

DIODES 
OA 47 
OA 81 

OA 85 
OA 91 

OA 200IBAX 13 
OA 202,r8AX 16 
N914 
N4148 
N4001 
N4002 
N4003 
N4004 

5p 
5p 
6p 
Sp 
Sp 
5p 
4p 
4p 
3p 
4p 
Sp 
6p 

.A.T. 
Add 8%. 

Add I22% 
to items 
marke 

N1005 
N4006 
N4007 
N 5400 
N5401 
N5402 
N 5403 
145404 
N!5405 
N5406 
N5407 
N5408 

VOLTAGE REGS 
MVR 7805 
MVR 7812 

MVR 7815 

6p 
7p 
8p 

11p 
12p 
13p 
14p 
15p 
16p 
17p 
lip 
20p 

OPTOELECTRONICS 

85p 
85p 
85p 

L.E.D. Displays Order No. Price 
DL7070.3" 1510 708 

DL 74706" 1511 1 50 

L.E.D.'s Order No. 
TIL 209 Red -125" 1501 

FLV 117 Red 2" 1504 

5 of either 50p 

Photo Devices Order No. Price 
ORP 12 1515 38p 
O C P 71 1520 5 for £1-00 

THYRISTORS 
TO5 
14150 PIV 
14/400 PIV 
1A/600 PIV 

TO66 
54150 PIV 
54/400 PIV 
54/600 PIV 

1048 
16A150 PIV 
164/400 PIV 

Order No. 
THY 14150 
THY 14/400 
THY 14/600 

THY 5ÁI50 
THY 54/400 
THY 54/600 

THY 164/50 
THY 1641400 

UNIJUNCTION 
UT46,TIS 43 18p 

F.E.T. 
2143819 15p 

ORDERING 
Please word your 
orders exactly as 
printed not 
forgetting to 
include our part 

number. 

Price 
lap 
32p 
38p 

25p 
40p 
S0p 

/Op 
60p 
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LEND A HAND 
It may be supposed that the great majority of our readers are 

reasonably sound in wind and limb and able to move around, 
more or less freely, under their own steam. They can look at a 

project in the magazine, decide to make it and then jump into 
their car, or take a bus, and go and get the parts that they need. 
If they are very lucky and don't live in London or one of the other 
big cities then they can pop down to the local postbox and send 
off their order to one of our advertisers. 

Having just received the latest copy of Radial, the magazine 
of the Radio Amateur Invalid and Bedfast Club, I am reminded 
that there are those among us who are not quite so fortunate. 
Some who are very enthusiastic licensed radio amateurs or 
listeners but who are handicapped in one way or another and 
must rely upon others to set up and maintain their gear and 
aerials. But can you imagine the joy that these people derive 
from being able to communicate with or listen to other amateurs 
from all over the world? 

The Club is very active and prospering under the Presidency 
of Bill Browning G2AOX and his committee but it must be re- 
membered that it is the ordinary healthy member who is so 
important and on whom so much depends. One such recent 
recruit was Ken Alford G2DX (what a fabulous call!) who at 83 
feels he ought to be helping the youngsters, no doubt! 

How many of our readers have bits of equipment or, in par- 
ticular, short wave receivers, knocking about in the attic or 
garden shed that could be put into good working order and 
handed over to the RAIBC without a great deal of trouble? 
Many, for sure. So even if you don't want to join the Club you can 
still help in a very practical way those who are generally unable 
to help themselves. 

If you do help you will certainly feel a little glow of satisfaction 
after having done your bit and may even be tempted to carry on 
the good work. It might even mean a couple of hours less spent 
working the DX from your own rig but it will be worth while. 
After all, conditions aren't so good all the time! If you feel that 
you want to become involved write in the first instance to RAIBC 
Secretary Harry Boutle G2CLP of 14 Queen's Drive, Bedford and 
he'll put you on to the right track. Now, where's that loft ladder? 

If you'd like to hear the RAIBC boys on the air try 3750kHz SSB 
at 1000 on Tuesdays or 1400 on Wednesdays when the Net 
controller is G3WJT or perhaps the Cheshire Homes Net around 
3650 to 3700kHz SSB at 1330 on Thursdays when the MC is 
G3OPY. 

Member Tony G4BPX summed it up very well, in an article in 
Radial, when he said 'In thinking with and for less able friends 
for over twenty years I have become less handicapped myself' 
Think about it! 

Eric Dowdeswell-Assistant Editor 

This issue contains the first of the 
free PW Info -Cards, on Resistors and 
Capacitors, see page 938. The second 
Info -Card will be given away with the 
May issue of PW and will deal with 
Semiconductors. 

DON'T MISS IT! 

920 

Polling time 
THE International Short -Wave 

Club is now holding the 
tenth in its series of official 

polls which have been held every 
three years since 1950 to 
determine, in the listeners opinion 
the most popular short-wave 
Broadcasting stations. The poil 
began on November 1st, 1976 
and will continue until February 
28th, 1977. In order to enter, 
write on a postcard your five 
favourite Short -Wave stations, in 
order of preference, and add in 
not more than 30 words, the 
reasons for your first choice. 

Results will be published in the 
April issue of the ISWC and 
announced by many stations. 
Further information from Mr G. 
C. Gibbs, 118 Bournemouth Park 
Road, Southend-on-Sea, Essex, 
SS2 5LS. Please enclose an SAE 
with all correspondence. 

New licence 
explained 

FROM January 1, 1977, the 
Home Office has been 
issuing four new types of 

radio amateur licence which 
have replaced all existing 
amateur licences when they be- 
come due for renewal. 

The new Amateur Licence A 
(full facilities) and B (having 
certain limitations) will include 
all those facilities available to 
holders of the existing Amateur 
(Sound) Licences A or B, and 
will also include operation from 
a vehicle, or vessel other than at 
sea, or as a pedestrian. Fascimile, 
amateur television, slow scan 
television, data on amateur bands 
144-146 MHz and above, as well 
as double sideband suppressed 
carrier operation will also be 
included. Emergency County 
Planning Officers will also be 
added to the categories able to 
call upon Raynet (emergency 
communications). 

The purposes of the new -style 
licences are: 

(1) to give more flexibility to 
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NEWS... NEWS... NEWS... 
British radio amateurs, so that 
they may pursue their hobby 
without having to make special 
application for several of the 
above facilities at present need- 
ing separate licences or authori- 
ties. 
(2) to enable the Home Office 
to deal with the increase 
in applications for amateur 
licences and regulatory work 
over the next few years with 
the minimum delay. 
Existing facilities authorised by 

a total of 20 licences and special 
authorities will thus be contained 
(with a few exceptions) in the 
new Amateur Licence A or B; 
and for Aliens combined fixed 
and mobile facilities in the 
Amateur Licence C or D. The 
new fee for all UK amateur 
licences will be £5.50. 

Catkin, Red E, 
Trigatrons ... ! 

T a recent meeting of the 
University College of North 
Wales ARS John Lawrence, 

GW3JGA, gave a talk on the 
"Development of the Radio Valve" 
and showed part of his collection 
of historic radio valves. On dis- 
play were over 200 valves cover- 
ing the 60 year period from 1915 
to 1975. 

The pre-war range included an 
"R" triode, AOR triodes, early in- 
directly -heated valves, screen 
grid types, "Catkin", Mullard 
"Red E" and Mazda octal ver- 
sions. The wartime range in- 
cluded klystrons, trigatrons, mag- 
netrons (including a MAGI) and 
a range of unusual disc -seal tri- 
odes which were used in early 
radio -location equipment. The 
wartime and post-war types in- 
cluded many transmitting valves, 
one of the latest vapour cooled 
triodes on show being rated at 
60kW CW output. 

Smaller types such as acorns, 
deaf -aid valves and Nuvistors 
were also included. In addition to 
valves a number of opto -electrical 
devices, photo -cells, camera and 
convertor tubes were on display. 
To give a cheery atmosphere to 
the meeting, two large VT31 tet- 
rodes were set up with their 
directly -heated filaments glowing 
brightly (filament rating 10V l0A). 

Plymouth dockyards, 27th, 28th 
and 29th August. GB3RN and 
GB3GUZ. 

Jamboree -on -the -Air Camp and 
Radio Teach -In at HMS Mercury, 
15th and 16th October. 

Annual General Meeting at 
HMS Mercury, nr. Petersfield, 
Hants, 22nd October. 

For further details or member- 
ship details of the RNARS write 
to M. J. Matthews, G3JFF, Hon. 
Secretary, HMS Mercury, East 
Meon, Petersfield, Hants. 

Navy days 
ACTIVITY period from HMS 

Belfast, in the Pool of Lon- 
don, 8th to 17th April. Call 

sign will be GB3RN. 
Mobile Rally at HMS Mercury, 

nr. Petersfield, Hants. Sunday, 
19th June. 

Navy Days at Portsmouth and 

Spring show 
ASHORT note here for those 

readers who attend, or 
would like to attend the 

All -Electronics Show which is 
held annually. This year's show 
promises to be as successful as 
those in the past, and will be 
held at Grosvenor House, Park 
Lane, London WI on the 19th -21st 
April. Watch this page in the 
coming months for more news on 
this exhibition. 

Teach -in 
THE Department of Electrical 

Engineering Science at 
Essex University will be 

holding its annual Electronics 
Summer School for teachers dur- 
ing the week July 11-15, 1977. 
Two courses will be run simul- 
taneously. The Linear Circuit 
Design course is concerned with 
the use of transistors and opera- 
tional amplifiers in analogue 
applications and the basic circuits 
of a HiFi amplifier will be inves- 
tigated in detail. The Digital Cir- 
cuit Design course concentrates 
on the use of the transistor as a 
switch and develops design using 
integrated logic circuits. 

Further information from: 
R J. Mack, Department of Elec- 
trical Engineering Science, Uni- 
versity of Essex, Wivenhoe Park, 
Colchester CO4 3SQ, telephone 
Colchester (0206) 44144, exten- 
sion 2408 or 2299. 
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Circuits for 
AU 10 APLIFIER5 
PART 1 

THE circuits in this series are intended to give 
practical essential information for the construc- 
tion of pre -amplifiers, mixers, tone -controls, 

low-level and Class A output stages as well as 
various types of push-pull output stages and IC 
audio amplifiers. Some circuits can be added to 
existing equipment, or require few components and 
can be constructed as separate units. Others are 
more ambitious. 

The simpler circuits can be assembled on tag -board 
but for the larger circuits Veroboard can be used, 
or printed circuit boards can be prepared. Copper - 
clad board and the other necessary materials for 
this purpose are readily obtainable. Numerous cases 
and cabinets suitable for housing the finished equip- 
ment are available and they can include space to 
accommodate the battery or AC power pack, as 
appropriate. Input and output sockets and controls 
can be mounted on the case panel, as well as 
brackets to carry the circuit board. 

The circuits here employ both negative and posi- 
tive "earth" or chassis line. This will prove to be 
convenient when new equipment has to suit existing 
units. Some circuits are readily adapted for either 
negative or positive earth though, in general, the 
positive earth is more likely to be found with older 
amplifiers employing PNP transistors. 

LOW-LEVEL "CLASS A" STAGE 
A Class A stage is one which is required to amplify 

the whole audio cycle. The output from the stage 
should be as faithful a copy of the input as possible, 
unless some deliberate frequency correction has 
been made. A pre -amplifier or early audio stage 
should introduce as little noise as possible, as this 
would be amplified by later stages. Typical Class A 
low-level stages include pre -amplifiers and the early 
stages of an amplifier. 

Fig. 1 is a simple low-level Class A stage. Resistor 
R1 furnishes base bias and the NPN transistor is 

a---11 
Cl 

Input 470yF 

F. GRAYER G3OGR 

R1 

R2 

1W3671 

used as a grounded emitter amplifier. This particu- 
lar circuit can be used by itself or in simple equip- 
ment, but lacks any form of stabilisation. As a result, 
collector current and operating conditions could 
vary considerably due to spreads in transistor charac- 
teristics, changes in temperature or variations in 
voltages. It is thus necessary with this circuit to 
limit base and collector currents to low levels. This 
circuit can be modified by taking 111 to the collector, 
Fig. 2. This provides a useful degree of stabilisation 
since base current through R1 depends on collector 
voltage, as well as on the value of Rl. Component 
values may be as in Fig. 1. 

n O utput u+ 
C3 
6y F 

1W3681 

The circuit of Fig. 3, which has a positive earth 
line, is stabilised. Resistors Rl and R2 form a poten- 
tial divider setting the base operating point. R3 is 
the emitter bias resistor and R4 the collector load. 
With the PNP transistor, the base will be slightly 
negative, relative to the emitter. Should transistor 
spread, supply voltage or a rise in temperature 
cause collector current to be unusually high, the 
voltage drop across R3 rises due to the increased 
emitter current. The emitter moves negative, so that 
the base is relatively less negative with respect to 
the emitter than before, thus reducing collector cur - _ 

o + rent. 
Should conditions result in an unusually low 

collector current, the reverse happens. The voltage 
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drop across R3 is reduced. The emitter thus moves 
positive, so that the base is relatively more positive 
and this tends to maintain collector current. In this 
way stable, satisfactory working conditions are 
maintained. 

Cl 
470nF 

Input 

o 

I 

R3 
47k 

R1 

2M 

R2 
270k 

+14V 

tL 
C2 
SyF 

BC109 C3 

Output 

iW3691 

Fig. 4 is another low-level amplifier, using a low - 
noise NPN transistor and it may be used to boost 
low-level inputs. The 14V supply line is not essential 
and R3 may be reduced in value with lower voltages, 
good results being obtained with 6V or less if neces- 
sary. 

TONE CONTROLS 
Tone controls may curtail or emphasise treble or 

bass, according to the circuits used, and are em- 
ployed to obtain more satisfactory tonal balance or 
to compensate for recording characteristics, speaker 
deficiencies or other factors. 

D 
Input 

10to50nF 

25-100k 

39k 

10k 

Output 
Base (0071) 

IW370) 

Fig. 5 is a simple top -cut control, treble response 
being curtailed as the value of VR1 is reduced. The 
values shown are not critical. Such tone controls 
should not be added to a stage over which negative 
feedback takes place but to an early stage outside 
the feedback loop. 

The reactance of a capacitor falls as frequency 
rises. In Fig. 5 Cl has a lower reactance to high fre- 
quencies, so that their amplitude is reduced at the 
transistor base. This change of capacitor reactance 

Cl 
8y F 

Input 

C3 
25OnF 

Base 
C4 

R3 
16yF 

10k 

O 
with frequency is generally used in tone control 
circuits. Cutting treble and turning up the ampli- 
fier gain effectively increases the bass frequencies. 

Fig. 6 is a circuit in which the potentiometer VR1 
allows top frequencies to be cut when slider X is 
moved towards Y (similar to Fig. 5). However, when 
X is moved towards Z, C2 is increasingly effective 
across Rl, to lift treble response. These and simi- 
lar circuits can often be placed in existing equip- 
ment. Base, emitter and collector resistors are as 
for the stage without tone control. 

Fig. 7 is another tone control for an early stage. 
Rl and R2 form an audio potential divider for C4 
and the base of the following stage. VR1 provides 
best bass reproduction when adjusted towards C3 
and best treble response when towards C2. Fig. 8 

also controls bass and treble but has individual 
potentiometers. It can be fitted before the first stage 
if required. VR1 is the bass control and VR2 is for 
treble. VR3 is the volume control. This is a purely 

Cl 
820pF 

Input 

X373 

passive circuit which may be assembled in a metal 
screening box and requires no battery. 

Circuits such as these can often be added to exist- 
ing amplifiers without difficulty as they do not upset 
the DC working conditions. Some extra gain may 
be needed to compensate for losses in the tone con- 
trol circuit when this does not incorporate a transis- 
tor. All values can be considerably modified, though 
there is no point in providing extremes of bass or 
treble which will never be wanted. 

PRE -AMP WITH TONE CONTROL 
Fig. 9 is a circuit of a pre -amplifier which incor- 

porates two variable tone controls, VR1 is for treble 
cut and VR2 for bass cut. A volume control may be 
incorporated between VR1 and the input circuit, if 
required. Such a stage is useful when the main 
amplifier lacks sufficient gain for some particular 
purpose. This circuit also allows tone controls to 
be provided as well, with no changes to the main 
amplifier. If a pre -amplifier is operated from its own 
battery, no difficulties of hum or coupling through 
the power supply can arise. 

When operation is required from the same supply 
as the main amplifier, a decoupling resistor is added 
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R4 

+9V 

ca 
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f 
C4 
16y F 

CS 
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in the positive supply line, between C6 and the 
supply circuit. As most amplifiers will be operated 
from the mains these components (resistor and C6) 
also help to assure a smooth, hum -free supply for 
this stage. 

A pre -amplifier can have circuits designed for 
various inputs such as for radio, or for moving -coil 
or crystal microphones. These may be selected by 
switching. 

INPUT IMPEDANCE 
Tuners, crystal pick-ups and other inputs are best 

operated into loads of a particular impedance. This 
is not too critical for general purposes but becomes 
important for improved fidelity. A suitable im- 
pedance is frequently obtained with a resistor net- 
work. It causes a loss in signal strength, but this 
is easily restored by a pre -amplifier, if necessary. 

{W375í 

Fig. 10 is a circuit having two inputs, "A" is of 
relatively low impedance for a radio tuner, pre- 
amplifier and other inputs of around 10kfl imped- 
ance. Input "B" is more suitable for a crystal pick-up 
and other high impedance inputs, where a low im- 
pedance would reduce frequency response. Individual 
volume controls VR1 and VR2 can be set to suit 
the signal levels provided. 

INPUT LEADS 
The microphone, pick-up or other input leads to 

the pre -amplifier and amplifier must be screened. 
So must the inter -connecting audio circuit leads from 
pre -amplifier, tuner or other units to the main ampli- 
fier. The purpose of such screening is to avoid pick- 
up of hum or other currents induced from adjacent 
circuits. which, if introduced into the input circuit 
would be amplified and accompany the signal or 
cause instability. 

The screened leads are fitted with jack plugs or 
other audio -type connectors to match the equipment. 

924 

The outer conductors of the leads form the earthed 
or chassis return, but should not be used to carry 
power between units. 

"CLASS A" OUTPUT 
The addition of one or more further stages to the 

first, low-level stage raises the signal level, even- 
tually to that required to drive the loudspeaker. 
With a dry battery, a single transistor as a Class A 
amplifier can provide ample headphone volume, or 
modest speaker volume, mainly for personal listen- 
ing. A single transistor Class A amplifier can give 
very much higher power in car radio equipment or 
in mains -operated circuits where current is not 
limited to that available from dry batteries. Power- 
ful Class A circuits require an output transistor able 
to handle a high current and the current drain is 
greater than with an equivalent power Class B out- 
put stage (described later). For this reason large 
Class A stages are not used in battery operated 
receivers or amplifiers. 

Rl 
2.2 M 

Input 

1W3781 

Fig. 11 is a simple directly coupled 2 -stage ampli- 
fier with a small Class A output stage. It provides 
excellent gain and gives a surprisingly good volume 
when used with an efficient speaker. It can also be 
used with phones or a midget speaker for a small 
personal radio. The input is suitable for a crystal 
pick-up or microphone. With other inputs, an isolat- 
ing capacitor will be necessary in the input circuit 
so that bias conditions (via Rl) for Trl are not upset. 

Tr2 is an emitter follower, with grounded collector. 
The collector is earthed as far as audio signals are 
concerned, as the battery supply is considered to 
have zero impedance. DC operating conditions for 
Tr2 are not upset by the speaker resistance as Cl 
isolates the speaker, but results are best if the 
speaker is of moderately high impedance. 

When a Class A stage is operating properly, a 
milliampmeter placed in the supply circuit should 
show no significant change of current with varying 
signals. But in small amplifiers like Fig. 11 there 
is some fluctuation of current, except at low volume 
levels. On the other hand, large changes in current 
are expected with Class B push-pull circuits and are 
quite in order. 

LARGER OUTPUTS 
Class A output stages running from accumulators, 

about 12 to 14V, are popular for vehicles and often 
have a rating of about 2 to 5W with a current 
drain in the region of 400mA to 1A. A large 
power Class A stage for 12 to 14V is shown in Fig. 
12. It can be used with PNP or NPN transistors of 
the OC26 or BD121 type with appropriate polarity 

continued on page 927 
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SPECIAL 
PRODUCT 
REPORT 

`vi 

HEATHKIT J 

JJ3Jnr.i 
Many thousands of radio amateurs were introduced to 

the thrills of operating with low power CW when 
Heathkit thought up the earlier HW7 transceiver. 

However that did not have the 80 metre band available, a sad 
omission in these days of low sunspot activity. There was no 
gain control on the RF side and there was separate dial 
calibration for each of the three bands. On the credit side, 
it was possible to plug in a crystal for fixed frequency 
operation, a facility lacking on the HW8. 

But what is 'low power'? In the USA, 100W or so is spoken 
of as low power, which it probably is when ore considers 
their maximum licensed power. I prefer to go along with our 
ideas over here, which is something below 10W input, 
although there are many enthusiasts who use, and get good 
results from, a few hundred milliwatts. 

DESCRIPTION 
The HW8 transceiver is designed to work from a nominal 

12VDC supply, in practice from a car battery if in the field or 
from a mains unit if at home or in a hotel on vacation. In 

either case the actual input voltage will be nearer to 13.4V. 
On transmit the HW8 provides an input of around 3W on 
CW on the bottom 250kHz portion of the 3.5, 7, 14 and 21MHz 
bands. The output impedance is fixed at 5052 with an output 
loading control on the front panel, coupled with a relative 
output meter. The receiver uses the direct conversion 
technique, as did the HW7, and as well as having an RF 
stage it has a switchable two -stage active filter giving audio 
bandwidths of 375 and 750Hz (6dB) at 750Hz. In use this 
means that SSB is just about uncopyable which is rather a 
pity, although only CW can be transmitted. The two modes 
are far from incompatible. 

THE CIRCUIT 
On both receive and transmit the VFO output (8.645 to 

8.895MHz) is mixed with the output of an RF oscillator which 
provides four crystal controlled frequencies, 12395, 15.895, 

This block diagram shows how several of the stages of the HW8 are 
used on both transmit and receive. 

+ - RF 
amp 

Off- 
set 
shift 
--0 - VFO 

Product 
de 1C2A IC2B t0 

Active audio 
filter 

jjj 

(Balanced 
mixer 

HFO 

Mixer 
amp 

Key C 

Driver 

IC2C 
AF 

pre amp 

Mute 

AF 
amp 

headphones . b 3 

1 T 

Keying 

Final 
amp 

IC2D 
sidetone 

Relay 
driver 

Relay -4i--Ifi--Aerial 

I W347j 
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abridged specification 

TRANSMITTER 
DC Input 80m 3 5W 

40m3OW 
20m 3 OW 
15m 2 5W 

Output 
Impedance 
50D unbalanced 

RECEIVER 
Direct conversion, CW only 
Sensitivity 11oV with 0 2/íV 
providing readable signal 
Selectivity Wide:-750Hz (ri 

6dB down. Narrow:-375Hz !rI 

6dB down. Passband Freq. 
750Hz 
Output Imp. 1kí2 

Transmit Offset 750Hz lower 

GENERAL 
Frequency Range MHz 3 5 to 3750, 7 0 to 7250 

14 01o14 250,21 0 to 21 250 

Frequency Stability 

Power Required 

Dimensions 

Less than 150Hz/hour after 
1 hour 

13 4VDC nominal 90mA/ 
receive 430mAjtransmit 
94 x 4} x 84in. deep overall. 
(235 x 108 x 216mm) 

Weight 4lbs. (1 8kg) 

22895 and 29 895MHz. The difference frequency is selected 
for each bard by tuned circuits, thus giving 3.5 to 3.750, 7.0 to 
7250, 14.0 to 14250 and 21 0 to 21 250MHz. The dial calibra- 
tion of 0 to 250 is thus constant for each band. These fre- 
quencies are also used as the heterodyne frequencies for 
the direct conversion receiver. 

This is a good point at which to say that there are 20 
tuned circu is plus the four crystals all of which are diode 
switched! The band switch thus operates at DC rather than 
at RF, except for the PA tuned circuits. It is not surprising 
then that the main PCB carries some 300 or so components! 

There are 32 coils, 37 diodes, 92 resistors, 120 capacitors and 
16 transistors/IC's. Whether all this sophistication is justified 
to provide a couple of watts of CW on four bands is a matter 
of opinion! 

On transmit the output of the mixer is amplified and fed to 
a tuned driver stage into the 2N4427 power amplifier. This 
stage is protected against excessive SWR conditions or 
accidental no-load dangers. Keying takes place in the driver 
stage, also activating the transmit/receive relay, the keying 
sidetone and the receiver muting circuits. There is an 
adjustable drop -out time control on the T/R relay. 

The receiver has an RF stage with the simplest of gain 
controls, which many amateurs, who complain of cross - 
modulation on their sets, would do well to copy. Namely, a 
potentiometer across the input terminals! An MC1496G IC 
forms the balanced product detector, also fed with a signal 
from the mixer stage, as previously mentioned. The active 
audio filter stages have also been covered earlier. Because of 
the 750Hz peaking effect of the audio filters the carrier has 
to be offset 750Hz on transmit. This is done automatically 
when the key is down. In practice this means tuning down 
from the HF end of a band and tuning a signal right 'on the 
nose' of the filter giving a 750Hz beat note. The transmitted 
signal will then be spot on the frequency of the incoming 
signal. 

Two further stages of audio amplification feed a head- 
phone socket at high impedance, nominally 1ká2, but in 
practice a stereo low impedance headset performed quite 
well! But an old pair of Browns diaphragm type of 4k1.2 
really got the signals pumping out when peaked on the filter 
frequency! 

CONSTRUCTION 
As with any kit the components supplied must be checked 

against the parts list. Every part, down to the nuts and bolts, 
is illustrated in the Heathkit manual which is an education in 
itself and even before construction begins a good knowledge 
of the HW8 is obtained. Personally, I always read the manual 
right through anyway, before ever lifting the soldering iron! 
It is time well spent, often explaining points that might 
otherwise prove mystifying during construction. 

The bulk of the work is on the main PCB which carries no 

Top view of the finished trans- 
ceiver. All the cabling round the 
inside of the cabinet is fitted to 
the PCB before the cabinet is 
assembled round the board. The 
TIR relay is in the top left hand 
corner close to the aerial socket, 
with the four HF crystals further 
to the right. The large screened can 
in the centre is the VFO unit with 
the VFO tuning immediately in 
front on the panel. While the PCB 
may appear rather cluttered up, the 
wiring in of the components 
presented no difficulty at all. There 
are no components under the 
PCB which is in the bottom of the 
cabinet. 
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less than 308 components! Actually the lob of wiring so many 
resistors and diodes etc. gets boring so give it a break now 
and again to avoid making errors. The PCB anc the associat- 
ed cabling took nine hours to complete. It is an excellent 
board on which to work and need not be any cause for 
apprehension for potential constructors. Tile PCB was 
carefully checked for solder 'bridges' with the aid of a 

watchmaker's eyeglass and all was well. 
The simple cabinet, front and rear panels are fitted round 

the PCB and the wiring completed to the various controls on 
the front and sockets on the rear panel. The aerial socket is 

a 'phono' type easily changed to Belling -Lee type or to suit 
the rest of the station's RF cabling. After completing the 
PCB a further 5¡ hours work saw the transceiver completed. 
A further check on the PCB underneath and the general 
wiring was made before tests began. 

TESTING 
Although the manual did not mention it, it was thought 

advisable to check the resistance across the 12V input 
terminals just in case there was a short there! The multi - 
meter red prod (neg polarity) was connected to negative 
input, giving a reading of 55052 with the transceiver switched 
on and on receive. The power unit used for testing was the 
Heathkit HWA-7-1 giving approx. 13-2V. The initial tests 
laid down in the manual all proved satisfactory. The relay 
worked on keying, the sidetone was present and the receiver 
controls worked but little RF output was present at this 
stage. 

The test equipment required is a receiver, preferably of 
the communication type, capable of providing accurate 
checks at 7 and 7-250kHz for checking the VFO, and a high 
input impedance voltmeter preferably with an RF probe. The 
alignment is quite clearly described and it is a matter of 
logical progression which can be completed easily in half 
an hour. 

If one runs into trouble there is plenty of advice in the 
manual including PCB layout drawings with the voltages to 
be expected at various points. With a stabilised input 
voltage of 13VDC the current on receive was 93mA and on 

transmit 450mA, remaining fairly constant aver the four 
bands. The RF output was measured at the dummy aerial 
load with the dial set at mid position and the loading control 
peaked and was found to be 2W on 80m and 40m, 1-8W on 

20m and 1.6W on 15m. 
Since the accepted segments of the bands on CW are a 

lot less than the 250kHz coverage available on the HW8 it 

would seem feasible to align the circuits at, say, 50kHz from 
the band edge and improve the general performance on both 
transmit and receive. In practice with the -ecommended 
alignment the RF output is remarkably constant over the 
whole 250kHz. 

GENERAL COMMENTS 
The transmitted signal was monitored externally on all 

four bands and found to be clean with excellent keying 
characteristics. In fact it was possible to get the relay to 
follow keying up to about 25wpm although some may prefer 
to increase the relay drop -out time to a second or so. Plenty 
of DX has been heard on all four bands and the two position 
audio filter can really sort out the weak ones among the 
QRM. The RF gain control was most effective especially 
with some of the powerful signals on 80m. 

AERIALS 
Nothing spectacular has been worked on any band yet 

due to lack of suitable aerials. It is a problem to get a four 
band aerial which provides a low impedance feed on all 

bands, without using a tuning unit. Anything introduced 
between the aerial and the set is going to absorb some of the 
precious power. A trapped dipole is the quick answer but it is 

a compromise and rather 'lossy'. It is hoped to erect a four 
band ground plane with a coax feeder when a further report 
on results obtained will be published. AED 
Heathkit k/HW8 Price £10819 inc. VAT and post and 
packing from Heath (Gloucester) Ltd., Gloucester 
GL2 6EE. 

CIRCUITS FOR AUDIO AMPS.-contd. from page 924 

of supply, that is positive earth for PNP and nega- 
tive earth for NPN devices. It can be driven by an 
AC128 (PNP), BC108 (NPN) or similar stage. The 
transformer ratios are typical and need not be 
exactly as shown. 

Collector current is set by VR1 and this can be 
the lowest which gives satisfactory performance. 
Begin with VR1 at maximum value, corresponding 
to a low collector current. Actual collector current 
depends on the transistor and performance and 
should be around 350mA to 900mA. As the DC 
operating conditions of this stage are isolated from 
other stages it is useful for experimental circuits 
and can actually be employed with about 9V to 24V. 
With the higher voltages, check carefully that the 
transistor is not over -run. 

The load impedance can be around 2512 but it is 
not too critical, depending somewhat on the supply 
voltage. Note that with a Class A stage a loud- 
speaker can only be connected directly to the col- 
lector circuit when it is able to carry the required 
collector current. This is why a transformer is neces- 
sary in Fig. 12. 

Thermistor R2 is for stabilisation, as described 
later, whilst R3 also assists in this direction and 
can be about lit if the volume is sufficient. Resistor 
R2 may be omitted for low voltages, or providing a 

check is kept that the current is not too high. 

TO BE CONTINUED 

AVAILABLE NOW! 

REPRINT OF PW's 
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Send 75p + 10p (post & packing) to: Chief Cashier 

(PW Tele -Tennis), IPC Magazines, King's Reach 

Tower, Stamford St., London, SEI OLS 
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PART 8 M.J.HUGHES M.A.,C.Eng. MIERE 

NON -KEYBOARD KEYING 
Early on in the series we promised an alternative 

means of entering data to obviate an expensive key- 
board. This is done with seven single pole toggle 
switches and a push -to -make button with an "anti - 
bounce" circuit. 

The code for the character or control function is 
set up on the switches in binary form and the but- 
ton depressed to produce a strobe. If this method 
is used it is suggested that a table of the codes be 
prepared to tally with the switch positions. The 
suggested front panel layout and circuit are shown 
in Figs. 38 and 39. These codes might come in use - 

0 

0 

Bits -0. 7 6 5 4 3 2 1 

A 1 0 0 0 0 0 1 

B 1 0 0 0 0 1 0 
C 1 0 0 0 0 1 1 

D 1 0 0 0 1 0 0 

E 1 0 0 0 1 0 1 

F 1 0 0 0 1 1 0 
G 1 0 0 0 1 1 1 

H 1 0 0 1 0 0 0 
I 1 0 0 1 0 0 1 

J 1 0 0 1 0 1 0 
K 1 0 0 1 0 1 1 

L 1 0 0 1 1 0 0 
M 1 0 0 1 1 0 1 

N 1 0 0 1 1 1 0 

0 1 0 0 1 1 1 1 

P 1 0 1 0 0 0 0 
0 1 0 1 0 0 0 1 

R 1 0 1 0 0 1 0 
S 1 0 1 0 0 1 1 

T 1 0 1 0 1 0 0 
U 1 0 1 0 1 0 1 

V 1 0 1 0 1 1 0 
W 1 0 1 0 1 1 1 

X 1 0 1 1 0 0 0 
Y 1 0 1 1 0 0 1 

Z 1 0 1 1 0 1 0 

Biti 7 6 5 4 3 2 1 

0 0 1 1 0 0 0 0 
1 0 1 1 0 0 0 1 

2 0 1 1 0 0 1 0 
3 0 1 1 0 0 1 1 

4 0 1 1 0 1 0 0 
5 0 1 1 0 1 0 1 

6 0 1 1 0 1 1 0 
7 0 1 1 0 1 1 1 

8 0 1 1 1 0 0 0 
9 0 1 1 1 0 0 1 

+ 0 1 0 1 0 1 1 

- 0 1 0 1 1 0 1 - 1 0 1 1 1 1 1 

# 0 1 0 0 0 1 1 

S 0 1 0 0 1 0 0 
% 0 1 0 0 1 0 1 

& 0 1 0 0 1 1 0 
= 0 1 1 1 1 0 1 

e 1 0 0 0 0 0 0 
0 1 0 1 0 1 0 

? 1 1 1 1 1 1 1 

SW1 SW2 SW 3 SW4 

Cursor Reset Cont. Page 
ext. write page 

Bits 7 6 5 4 3 2 1 

n 1 0 1 1 1 1 0 
! 0 1 0 0 0 0 1 

0 1 0 0 0 1 0 
0 1 0 0 1 1 1 

( 0 1 0 1 0 0 0 
) 0 1 0 1 0 0 1 

C 1 0 1 1 0 1 1 

] 1 0 1 1 1 0 1 

\ 1 0 1 1 1 0 0 
, 0 1 1 1 0 1 1 

, 0 1 1 1 0 1 0 
0 1 0 1 1 0 0 
0 1 0 1 1 1 0 

i 0 1 0 1 1 1 1 

< 0 1 1 1 1 0 0 
> 0 1 1 1 1 1 0 

SW10 SW11 
O O 

I 

7 6 

Bits 7 6 5 4 3 2 1 

Space 0 1 0 0 0 0 0 
C.A. rtn. 0 0 0 1 1 0 1 

LN ieed 0 0 0 1 0 1 0 
FW/rev 0 0 0 1 0 0 1 

CuSteprsor 
C. 0 0 1 0 0 0 

SW12 SW13 SW14 SW15 SW16 SW9 
O O O O O äääää e 

I I I I I 

5 4 3 2 1 Strobe 

Bits 2 

0 

0 

I W4001 
Fig. 38. A suggested layout of the front panel when toggle switches are used for data entry. 
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Binary code 
of character 
or control 
function is 
set on these 

switches 
Open =1" 
Closed =`0 

Push to 
generate strobe R20 

4.7k 

R19 
220 -o 

SW9 
C9 

10NF 

©SW10 
cee; SW11 

0.0.1SW12 

ceeSW13 

cool!SW14 
SW15 

IC62 
7414 

All 
4.7k 

IC62 

2 

R21 

R22 

R231 R25 

R24 R26 

R27 

o Stro 

ce,SW16 

These signals will 
oBit 7 simulate keyboard 

outputs and can 
oBit 6 be fed direct to 

the memory board 
o Bit 5 

OBit4 
o Bit 3 

o Bit 2 

o Bit1 

00V 

Fig. 39. The circuit diagram of the switching required to set data manually. A closed switch gives a logic "0", 
. an open switch a logic "1". 

ful for anyone carrying out the trouble shooting 
procedure mentioned earlier. 

Although this method of entering data will be 
very tedious for normal use it is ideal for setting 
up permanent or semi -permanent displays. 

PAGE SEQUENCER 
A page is selected by applying a logic level "1" or 

"0" to the most significant address bit of the random 
access memory. For page 1 this bit is held at logic 
"1" by R9 on the memory board. To change to page 
2 the junction of R9 and the address input is shorted 
to ground (thus applying a logic level "0"). This 
is carried out by closing switch SW4 (page 1/2 select). 
This function could be carried out electronically by 
an oscillator and would give automatic page sequenc- 
ing. 

W399I 

A variable -speed page -sequencing circuit can be 
added to the basic video -writer without any modifi- 
cations to the original layout. The requirements are 
a small extra circuit board and a number of flying 
leads connecting it to the existing pinned "leadouts" 
on the main boards. 

The circuit for such a sequencer is shown in Fig. 
40 where IC62, a 555 operating in astable mode, is 
the oscillator and the frequency is set by VR1 and 
one of the three capacitors C9-Cll. The range is set 
by selecting one of these capacitors via the auxiliary 
bank of switches (already embodied in the prototype). 

VR1 gives fine control within the range selected 
and, in the prototype, is a preset but could be front 
panel mounted if desired. 1062 produces negative 
going pulses at the page sequencing rate and these 
are fed to the first part of 1063 which is a D -type 

A photograph of the original keyboard. Note that the auxiliary switches are retained on the proposed layout for Non -Keyboard Keying. 
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o 
+5V 

R19 
2.2k 

VR1 
250k 

1 8 

IC62 
3 NE555 6 
4 5 R21 

1k 

R20 
2.2k 

Io- 

Io- 
i . 

From field drive 
o 

Select range 

-1 14 *-2 13 

3 12 
IC63 

4 7474 11 

-5 10 -6 
SW6, SW7, SW8 
Part of 4 bank set 
of push buttons 

C9 rC11 

T T100}iF 
C10 v) 
50jF 

9 

8- R22 

To junction of 
'R9 and 
pins 14 of RAMs 

o 

4.7k 

Stop 

SW9 
Part of 4 bank set 
of push buttons 

Tr4 
BC108 

1W4141 

Fig. 40. The circuit diagram for the automatic page sequencer. SW4 must be open (i.e. switched to page 1) for this circuit to operate. 
CO, 10 and 11 can be selected for any range of speed required. 

Field drive - 
IC62 ( pin 3) 

1C63(pins2, 
6812 ) 

IC63(pin9) 

[W4151 

Fig. 41. The waveform appearing in the Page Sequencer. 

4 --Pagel Page 2 pit Pagel 
Page changes on the rising edge of field drive pulse 

flip-flop giving unity mark space output waveform. 
It is desirable for the page to change during the 

field sync period. This prevents the displayed in- 
formation changing while the scan is in the middle 
of a raster. 

To do this it is necessary to synchronise the output 
at pins 2 and 6 of IC63 with the field drive pulse 
(obtained from the Sync Generator Board). This is 
done by aplying the output of the first D type flip- 
flop in I.C63 to the "D" input of its twin and using 
the Field Drive Pulse as a clock signal. The Clear 
input of this second half is connected to the fourth 
push-button of the auxiliary bank which serves as a 
"disable" to the page sequencer, (i.e. switches it off), 
and holds the output on pin 9 at logic level "0". The 
associated waveforms are shown in Fig. 41. 

This signal has to be applied to the junction of R9 
and the paralleled connections to pins 14 of the 
random access memories. This is most easily accom- 
plished by the open collector transistor (TR4) which 
will pull the junction to ground when the output 
from the page sequencer is at logic level "1". Pro - 

930 

Page 2 ---- 
vided the manual page select switch SW4 is in an 
open circuit condition, TR4, in conjunction with R9, 
will allow the address to alternate from "1" to "0", 
according to the instruction from the sequencer unit. 

If the disable button SW5 is pressed there is no 
base drive into TR4 and SW4 is free to give manual 
control of page selection. Note that for automatic 
page sequencing to occur, SW4 must be in an open 
circuit state otherwise the address will be perma- 
nently grounded (displaying "Page 2"). 

Using the values of capacitors and variable resis- 
tor in the parts list the duration of the page display 
can be varied from approximately 20 seconds a page 
to a fraction of a second a page. 

High speed page strobing can produce interesting 
effects for advertising but should be used with discre- 
tion due to the hypnotic effects that can be induced. 
It is possible to strobe at the "Bio" Beta Frequency 
and under certain circumstances this can produce 
unpleasant side effects in a viewer. 

The wiring pattern of the printed circuit board is 
shown as Fig. 42 and the component layout as Fig. 
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You couldn't build 
a better start to hi-fi. 

The Goldring CK2 is 

a top-quality deck with a 

difference -you build it 
yourself. 

It's a difference that's 
amply reflected in the very 
attractive price. 

And for sheer sound craftsmanship, you'd be hard put to 
better it. 

Like more expensive decks it's belt -driven, which means less 

wow and flutter. And the lightweight pick-up arm has an easily - 

adjustable playing weight covering a wide range of cartridges. 
(The Goldring G800 is particularly recommended.) And built-in 
anti -skating device, too. A viscous damped cueing arm makes 

contact as light as a feather, protecting both records and styles. 

All you need to achieve the quality and sound of Goldring at an 

equally remarkable price? just a soldering iron, long -nosed pliers 
and a screwdriver. ' 

It's not much to ask for the best start in hi-fi you can buy. 

Please send me free brochure on the CK2 
turntable kit. 
Goldring Manufacturing Co., Anglian Lane, 

Bury St. Edmunds, IP32 6SS. 

Tel: Bury St. Edmunds (0284) 64011. 

Name 

Address 
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VAT INCLUSIVE PRICES 
Add 20p P & P-No other extras 

Fully branded devices from 
RCA, TEXAS, MOTOROLA, 
MULLARD, etc. 

TTLs by TEXAS 
7400 16p 7492 5Sp 
74H00 30p 7493 43p 
7401 18p 7494 110p 

7402 lip 7195 70p 
7403 18p 7496 90p 
7404 24p 7497 340p 
74H04 309 74100 llip 
7405 25p 71104 60p 
7406 43p 74105 60p 
7407 43p 74107 38p 
7408 22p 71409 70p 
7409 229 74110 55p 
7410 189 74111 OOP 

74H10 22p 74118 90p 
7411 26p 74121 32p 
7412 27p 74122 52p 
7413 40p 74123 73p 
7414 8Sp 74125 70p 
1418 40p 74126 65p 
7417 40p 74132 75p 
7420 18p 74130 81p 
7421 43p 74141 8Sp 
7422 28p 74142 300P 
7423 369 74145 95p 
7425 339 74148 173p 
7427 409 74150 120p 
7128 39p 74151 77p 
7430 18p 74153 92p 
7432 37p 74154 164p 
7437 37p 74155 97p 
7438 37p 74156 97p 
7440 tip 74157 98p 
7441 85p 74159 220p 
1442 75p 74160 107p 
7443 1169 74161 107p 
7444 116p 74162 107p 
7445 120p 74163 107p 
7446 95 p 74164 130p 
7447 90p 74165 1509 
7448 10p 74166 140p 
7450 lip 74167 3409 
7451 18p 74170 300p 
7453 18p 74173 160p 
7454 109 74174 120p 
7480 18p 74175 107p 
7470 34p 74176 131p 
7172 32p 74177 1009 
7473 369 74180 108p 
7474 379 74181 322p 
7475 45p 74182 89p 
7478 37p 74185 1469 
7480 54p 74190 155p 
7481 103p 74191 155p 
7482 85p 74192 130P 
7483 99p 74193 130p 
7484 103p 74194 78P 
7485 120p 74195 102p 
7486 36p 74196 108p 
7489 340p 74197 108p 
7490 43p 74198 270p 
7491 90p 74199 270p 

TRAN- 
SISTORS 
AC125 20p 
AC126 209 
AC127 20p 
AC128 20p 
AC176 20p 
AC187 20p 
AC188 20p 
AD149 54p 
AD161 39p 
AD162 39p 
AF114 22p 
AF115 22p 
AF116 229 
AF117 22p 
AF139 40p 
AF239 48p 
BC107I8 109 
BC108/B tOp 
BC109 109 
BC109C 11p 
BC147 911 

BC148 Op 
BC149 10p 
BC157 11p 
BC158 13p 
BC159 13p 
BC169C 15p 
BC171 12p 
8C172 11p 
BC177 20p 
BC178 17p 
BC179 20p 
BC182 12p 
BC183 129 

BC184 
BC187 
BC212 
BC213 
BC214 
BC337 
BC478 
BCY70 
BCY71 
BD124 
BD131 
BD132 
80735 
80136 
BD139 
BD140 
BDY56 
BF115 
BF187 
BF170 
BF173 
BF177 
BF178 
BF179 
BF180 
BF181 
BF182 
BF184 
BF185 
13E194 
8F195 
BF196 
BF197 
BF200 
BF257 

14p 
32p 
149 
12p 
17p 
24p 
32p 
20p 
249 

1409 
39p 
43p 
54p 
S5p 
56p 
60p 

225p 
24p 
259 
25p 
27p 
28p 
30p 
35p 
359 
35p 
35p 
24p 
24P 
13p 
11p 
17p 
19p 
40p 
34p 

8E258 
BFR39 
BFR40 
BFR79 
BFR80 
BFR88 
BFX30 
BFX84 
BFX85 

39p 
34p 
34p 
34p 
34p 
37p 
32p 
30p 
309 

BFX86 30p 
BFX87 30p 
BFX88 30p 
BFY50 17p 
BFY51 16p 
BFY52 17p 
BRY39 48n 
BSX19 20p 
BSX20 20p 
BU105 1759 
130108 3129 
MJE340 49p 
MJ2955 130p 
MJE2955 130p 
MJE3055 70p 
MPSA06 37p 
MPSA12 629 
MPSUO6 78P 
MPSU56 S5p 
0C28 90p 
0C35 90p 
0C41 19p 
0C42 19p 
0C45 19p 
OC71 25p 
TIP29A 50p 
TIP29C 42p 

OP. AMPS 
301A Ext. Comp. 8 pin DIL 40p 
536T FET Op. Amp TO 9 300p 
709 Ext. Comp. 8/14 pl DIL 30p 
710 Diff. Comp. 14 pin DIL 45p 
741 Int. Comp. 8/14 pin DIL 25p 
747 Dual 741 14 pin DIL 76p 
748 Ext. Comp. 8 pin DIL 40p 
776 Prog. Op. Amp TO 99 153p 
1458 Dual Op. Amp. 8 pin DIL 75p 
3130 CMOS/Bipolar Mostet 106p 
3140 BIMOS/FET Input 8 pin DIL 108p 
3900 Quad. Op. Amp. 14 pin DIL 70p 

C-MOS ICs 
4000 21p 
4007 219 
4002 21p 
4006 104p 
4007 21p 
4009 67p 
4011 21p 
4072 22p 
4013 55p 
4015 90p 
4016 54p 
4017 í00p 
4018 120p 
4019 SOP 
4020 120p 
4022 180p 
4023 21p 
4024 7Sp 
4025 21p 
4026 2009 
4027 81 
4028 152p 

4029 
4030 
4042 
4043 
4046 
4047 
4049 
4050 
4054 
4055 
4056 
4060 
4069 
4071 
4072 
4081 
4082 
4510 
4511 
4516 
4518 
4528 

120p 
59p 
90p 

100p 
150P 
110p 

68p 
50p 

120p 
120p 
145p 
120P 
409 
29p 
299 
19p 
29p 

142p 
1809 
140p 
140p 
130p 

LOW PROFILE DIL 
SOCKETS BY TEXAS 
8 pin 12p, 14 pin 13p, 
16 pin 14p, 24 pin 40p 

VOL. REGS. 
FIXED-Plastic 3 Terminals 
1 Amp Positive 

5V 7805 130p 
12V 7812 1309 
15V 7815 130p 
18V 7818 150p 
24V 7824 150p 
1 Amp Negative 

5V 7905 215p 
12V 7912 215p 
15V 7915 215p 
18V 7818 2159 
24V 7924 2159 
LM309K (T03) 5V 1 Amp150p 
LM323K(TO3) 5V 3 Amp750p 
TBA625B(T05)12V 0.5A 99p 
7805 (T03) 5V 1Amp 1509 

LINEAR I.Cs. 
AY -1-0212 Tone Gen. 16pin DIL 650p 
CA 3028A Dlff. Cascade Amp. To 99 112p 
CA 3046 5 Transistor Array 14 pin DIL 85p 
CA 3048 Quad. Low Noise Amp. 250p 
CA 3053 Difl. Cascade Amp. T05/DIL 75p 
CA' 3080 Op Transconduct. Amp 8 DIL 97p 
CA 3089E FM IF System 16 pin DIL 250p 
CA 3090AQ FM Stereo Decoder QIL 500p 
ICL8038CC VCO Fun.ken 14 pin DIL 370p 
LM380N 2W Audio Amp 14 pin DIL 112p 
LM381N Stereo Pre Amp 14 pin OIL 190p 
LM389N Aud Amp +3 Trs. Arr. 18 DIL 175p 
M252 Rhythm Ken 16 pin DIL 650p 
MC1310 FM Stereo Decoder 14 pin DIL 1909 
MC1351P Lim/Det. Audio Preamp 104p 
MC1495 Multipher 14 pin DIL 3700 
MC1496 Bal. Mod/Demod 14 OIL 115p 
MC3340P Elec. Attenuator Spin DIL 180p 
MFC40008 }W Audio Amplifier PCB 90p 
NE540L Audio Pwr. Driver TO99 140p 
NE555V Timer 8 pin DIL 40p 
NE556 Dual 55514 pin DIL 76p 
NE561B PLL with AM Demod 425p 
NE562B PLL with VCO 16 pin DIL 42Sp 
NE565 PLL 14 pin DIL 200p 
NE566V PLL Function Gen 8 pin OIL 200p 
NE567V PLL Tone Decoder 8 pin DIL 200p 
2567 Dual 567 16 pin DIL 400p 
SN72733 Video Amplifier 14 pin DIL 1509 
5N76003N Audio Pwr. Amp with HS 275p 
5N76008 10W in 4 ohms 5pin Plas. 260p 
SN76013N Audio Pwr Amp with HS 175p 
SN76023N Audio Pwr Amp with HS 175p 
SN76033N Audio Pwr. Amp with HS 275p 
TAA621A Aud. Amp. tor TV QIL 3109 
TAA661B FM IF Amp Lim/Detector OIL 1509 
TBA641B Audio Amp QIL 300p 
TBA800 5W Audio Amp OIL 100p 
TBA810 7W Audio Amp QIL 125p 
TBA820 2W Audio Amp QIL 100p 
TDA2020 20W Audio Amp OIL 405p 
XR2240 Prog Timer/Counter 16 pin DIL 400p 
ZN414 TRF Radio Receiver 7018 140p 

TIP30A 60p 
TIP30C 72p 
TIP31A SBp 
TIP3IC Up 
TIP32A 63p 
TIP32C 85p 
TIP33A 97p 
TIP33C 120p 
TIP34A 124p 
TIP34C 160p 
TIP35A 243p 
TIP35C 290p 
TIP36A 297p 
TIP36C 380p 
TIP41A 70p 
TIP41C sop 
TIP42A 76p 
TIP42C 9Ip 
TIP2955 76p 
TIP3055 60p 
TIS93 28p 
ZTX108 11p 
ZTX300 15p 
ZTX500 19p 
ZTX504 60p 
2N697 25p 
2N698 43p 
2N706 22p 
2N708 22p 
2N918 43p 
2N930 19p 
2N1131 25p 
2N1132 25p 
2N1304 45p 
2N1305 45p 
2N1306 489 
2N1307 Idp 
2N1613 22p 
2N1711 22P 
2N1893 32p 
2N2219 22p 
2N2222 22p 
2N2369 15p 
2N2484 12p 
2N2904/A 22p 
2N2905/A 22p 
2N2906/A 229 
2N2926RB 9p 
2N29260G 11 p 
2N3053 19p 
2N3054 43p 
2N3055 54p 
2N3439 72p 
2N3442 151P 
2N3702 12p 
2N3703 14p 
2N3704 12p 
2N3705 14p 
2N3706 12p 
2N3708 11p 
2 N3709 11 p 
2N3707 14p 
2N3773 320p 
2N3866 90p 
2N3904 22p 
2N3905 22p 
2N3908 22p 
2N4058 19p 
2N4060 19p 
2N4123 22P 
2N4124 22P 
2N4125 22p 
2N4126 22p 
2N4289 24p 
2N4401 34p 
2N4403 349 
2N4427 97p 
2N5089 34p 
2N5296 SIP 
2N5401 82p 
2N6107 70p 
2N6247 200p 
2N6254 140p 
2N6292 70p 
40360 43p 
40381 43p 
40362 45p 

40410 75p 
40409 75p 
40411 325p 
40594 90p 
40595 97p 
FETs 
BF244 
MPF102 
MPF103 
MPF104 
MPF105 
2N3819 
2N3820 
2N3823 
2N5457 
2N5458 
2N5459 
3N128 
3N140 
3N141 
40603 
40673 

45p 
40p 
40p 
40p 
40p 
27p 
SOP 
54p 
40p 
40p 
40p 
Olp 
92p 
81 
63p 
Sap 

UJTS 
TIS43 40p 
2N2160 05p 
2N2646 45p 
2N4871 40p 
PUJT 
2N6027 60p 

DIODES 
SIGNAL 
VA4y 9p 
OA81 10p 
OA85 11p 
OA90 7p 
OA91 9p 
OA95 Op 
OA200 8p 
OA202 10p 
1N914 4p 
1N916 11p 
1N4148 4p 

RECTIFIER 
BY100 31p 
8Y126 15p 
BY127 12p 
1N4001 Bp 
1N4002 Bp 
1N4004 7p 
1N4005 7p 
1N4007 sp 
ZENER 
27to33V 
400mW 11p 
IW 22p 

NOISE 
Z5J 140p 
BRIDGE 
RECTIFIERS 
1A50V 25p 
1A 100V 27p 
1A 400V 28p 
IA 600V 32p 
2A 50V 40p 
2A 100V 48P 
2A 400V 56p 
3A 200V 83p 
3A 600V 72p 
4A 100V 84p 
6A 50V 90p 
6A 100V 104p 
6A 400V 120p 

TRIACS 
Amp Volts 
3 400 130p 
6 400 162p 
6 500 194p 

10 400 200p 
10 500 270p 
40430 108p 
40669 97p 

DIAC 
BR100 32p 

VARIABLE VOL. REG. 
723 14 Pin DIL 45p 

OPTO -ELECTRONICS 
PHOTO- LEDs 
TRANSISTORS TIL209 Red 
OCP70 50p TIL211 Green 
OCP71 140p TIL32 Infrared 
2N5777 58p MV5025 
LDR5 0.2" 
ORP12 70p Red+clip 
ORP60 75p Green 
ORP61 75p Yellow 
SEVEN SEGMENT DISPLAYS 
3015F Minitron 0.3" 
DL704 Com. Cathode 0-3" 
DL707 Com. Anode 0.3" 
01.747 Corn. Anode 0'6" 
DRIVERS :75491 84p, 75492104P 

15p 
36p 
81p 
27p 

18p 
36p 
32p 

200p 
160p 
160p 
2509 

SCR THYRISTORS 
1A 100V TO5 
lA 400V TO5 
3A 400V STUD 
7A 400V TO5 + HS 
18A 400V Plastic 
16A 600V Plastic 
BT108 150p 2N3525 
C1060 70p 2N4444 
MCRIOI 27p 2N5064 
LP1186 Mullard FM 

Tunerhead 

45p 
50p 
911, 
97p 

195p 
2389 
í20p 
200p 
43p 

850p 

PW VIDEO 
WRITER KIT OF 
6 x 2102-2 RAM 
1 x R03-2513 ROM 
£20 inc. VAT. 

MAIL 
ORDER 
ONLY 

Gout., Colleges, 
etc. orders 
accepted 

TECHNOMATIC LTD. 
54 SANDHURST ROAD, LONDON, NW9 
Tel. 01-204-4333 Telex 922800 

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. & O.E. SHOP HOURS 9-12.30, 1.30-5.00 5 days. 
CLOSED WEDNESDAY. 

1977 ISSUE 

OR. 

66 PAGES -3 000 ITEMS 
FULLY ILLUSTRATED 
20p CREDIT 
VOUCHERS 

ALL NEW STOCK 
*SATISFACTION 
GUARANTEED 

DISCOUNTS 
NEW PRICE LIST 
For Cat. 4a-S.A,E. 

Boxes - Cases - 
Kits PC 

Materials - Tools - 
Resistors Test 

Meters -Capacitors - 
Hardware Semi- 

conductors - Bdoks - 
Pots - Coils - Audio 

Accessories - Screws - 
Connectors - Audio - 

Modules - Veroboard - 
Transformers - Knobs - 

Calculators - Audio Leads - 
Batterles - S dec Storage 

Units - Heatsinks, etc., etc. 

SPECIAL CAPACITOR KITS 
C280 Kit-PC Mounting polyester 250V 5 of each 
value: 0-01, 0022, 0 047, 0.1, 0.22pF, 2 of 0:47, 
laF, £1 94 net 
C296 Kit-Tubular polyester, 400V, 5 of each value 
0.01, 0 022, 0-047, 0 1, 0 22aF, 2 of 0.47uF, £2.67 
net. 

CLEARANCE BARGAIN SALE 
SAE FOR LIST 

SPECIAL RESISTOR KITS (CARBON FILM 
5%) (Prices include post A packing) 10E12 -W or 
} W KIT: 10 of each 012 value, 22 ohms -1M, a total 
of 570 £5:29 net. 25E12 (W or }W KIT: 25 of each 
E12 value, 22ohms-1M, a total of 1425 £12.04 net. 

B. H. COMPONENT FACTORS LTD. 
MULTIMETER U4323 

22 Ranges plus AF/IF Oscillator 20,0000/Volt. 
Vdc-0.5-1000V in 7 ranges 
Vac -2.5-1000V In 6 ranges 
Idc-0.05-500mA In 5 ranges 
Resistance -50-1M0 in 4 
ranges. 
Accuracy -5% of F.S.D. 
OSCILLATOR -1 KHz and 
465KHz (A.M.) at approx. 1 Volt. 
Size -180 x 97 x 40mm. 
Supplied complete with carrying 
case, test leads and battery. 
PRICE£13 96net U4323 

MULTIMETER U4324 
34 Ranges. High sensitivity. 20,0000/Volt. 
Vdc-0.6-1200V In 9 ranges. 
Vac -3-900V in 8 ranges. 
Idc-0.06-3A In 6 ranges. 
lac -0.3-3A in 5 ranges. 
Resistance-250-SMD In 5 ranges. 
Accuracy-dc ana R-2}% of F.S.D. 

ac and db -4%, of F.S.D. 
Size -167 x 98 z 63mm. 
Supplied complete with storage case, 
test leads, spare diode and battery. 
PRICE £16. 66 net U4324 

MULTIMETER U4341 
27 Ranges plus Transistor Tester. 16.7001-7/Volt. 
Vdc- 03-900V In 8 ranges. 
Vac -1.5-750V In 6 ranges. 
Idc-0.06-000mA in S ranges. 
lac-03-000mA in 4 ranges. 
Resistance -2K0 -2M0 In 
4 ranges. Accuracy-dc-21% 
ac -4%, of F.S.D. 
jle-10-350 in 2 ranges. 
Size -115 x215 x90mm. 
Complete with carrying 
case, test leads, and battery. 
PRICE£16-66 net U4341 

MULTIMETER U4313 
33 ranges. Knife edge with mirror scale. 
20,0000/Volt, High accuracy, mVdc-75mV. 
Vdc-1 -5-600V in 9 ranges. 
Vac -1.5-600V In 9 ranges. 
Idc-.60-120 microamps In 2. 
Idc-0.6-1500mA in 6 ranges. 
lac-0:6-1500mA in 6 ranges. 
Resistance -1K0 -1M 0In 4 ranges 
db scale -10 to + 12db. 
Accuracy-do-t}% ac -2}% - 

Size -115 x215 x90mm. 
Complete with carrying case. 
test leads and battery. 
PRICE£19.90 net U4313 

(P.W.), LEIGHTON ELECTRONICS CENTRE 
59 North Street, Leighton Buzzard, LU7 7EG. 
Tel.: Leighton Buzzard 2316 (Std. Code 05253) 
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Fig. 42. The etched wiring 
pattern of the Page Sequencer 

board drawn full size. 

Fig. 43. The component over- 
lay information. Observe the 
+ve marking when using 
polarised capacitors. VR1 is 
shown as a miniature preset 
but could be externally mounted. 

I AM0514A1 

SW8.4 

SW7 

SW6.8 

+5V e 

SW6,SW7 and SW8.4 

OV 

To junction of R9 and 
pins 11. of RAMS 

Field drive 

SW5 lother contact 
of SW5 goes to OV) 

* components list 

NON -KEYBOARD KEYING 

R19 220f2 10% 1W 
R20 4.7kí2 10% 1W 
R21 4.7kf2 10% +W 
R22 4.7kí2 10% 1W 
R23 4.7kí2 10%1W 
R24 4-7k2 10% 1W 
R25 4.7kí2 10% IW 
R26 4.7kí2 10% 1W 
R27 4.71d-2 10% +W 
C9 10µF 12V 10%1W 
SW9 Push -to -make button switch 
SW10-SW16 Single pole toggle switches 
IC62 7414 
Small piece of Veroboard. 

43. The +5V and OV supply lines are taken off the 
respective pins of the memory board; the output 
from the page sequencer goes to the Page 1/Page 2 

input of the memory board; the Field Drive is taken 
from its associated pin on the Sync Generator Board 
and the page sequencer disable and range select 
inputs are taken to the respective contacts on SW5, 

.6, 7 and 8. 
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* components list 

PAGE SEQUENCER 

R19 2.2k0, 10%, +W 
R20 2.2kí2, 10%, +W 
R21 1 kí2, 10%, +W 
R22 4 7k2, 10 %, +W 
VR1 250k9 (sub -min horizontal pre-set) 
C9 1014F (10V) 
C10 50µF (10V) 
C11 100µF (10V) 
TR4 BC 108 
IC6 NE 555 
IC6 7474 
One off 8 pin DIL socket 
One off 14 pin DIL socket 
SW5-SW8 Interlocking bank of 4 push switches 
Printed Circuit Board 
Printed Circuit Board Pins 

This extra board can be mounted inside the Video - 
writer in any convenient position. 

These two modifications complete the original 
article. Other add-on and interface units are under 
consideration and, subject to there being sufficient 
demand, will be published at a later date. 
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Thermionic passion 
Being a long-standing reader, 

and not too old to remember 
valves, I really must protest 
about the dismissal of the Good 
Old Valve. December issue letters 
raised my passion. I rarely write 
protest letters but Mr. Harcourt 
must surely remember the Co- 
herer, this being one of the 
earliest forms of detector and 
non -semiconductor. 

Mr. Hill should live surrounded 
by transmitters as I am. Radio 4 
appears as 150mV of RF at the 
aerial and can be measured using 
a 20,00051 voltmeter in a tuned 
circuit. The poor transistor, be it 
unipolar or bipolar, just cannot 
stand the strain unlike the good 
old valve, which can be abused 
to a great degree before it gives 
up the ghost. Transistors and I.C.s 
die at the first spike or serious 
overload, but they still have their 
uses. 

My final comments are that the 
valve will not be replaced for 
many years, and to this day there 
are jobs where the valve remains 
supreme master. Two examples 
are front-end stages of communi- 
cations receivers and high power 
transmitters. Ask the Radio 
Amateurs! G. Sims (Derbyshire). 

Powerful argument 
With reference to Mr. Nuttall's 

comments in the November issue 
on your August Editorial, he com- 
plains of ignorance on your part, 
but what hypocrisy! 

I refer Mr. Nuttall in the follow- 
ing to "Hi-Fi in the Home", by 
John Crabbe. (Never heard of it, 
Mr. Nuttall?) 

The amount of power required 
by an amplifier in excess of 30W 
RMS has got very little to do with 
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headroom. It is a question of 
relating power to loudspeaker 
efficiency, equated to the volume 
of the listening environment. Up 
to 30W power should give plenty 
of headroom. If it doesn't, then 
turning down the volume on any 
amp will assist, and if the result 
is then lack of loudness and 
realism in the music, this is a 
sign that the amp-to speaker- 
to room conversion efficiency, is 
unbalanced. High, power amps 
have uses, such as filling halls 
and auditoriums, but the myth 
that they are necessary to smooth 
reproduction all the time is a 
half-baked truth. Certainly they 
can help, but only when consider- 
ing numerous other factors, stich 
as the power supply, pre -amp 
overload, and speakers. 

For the sound powers needed in 
all but the most exceptional 
domestic surroundings, the elec- 
trical power required from the 
amp depends mainly on speaker 
efficiency : - "The quantities of 
acoustic energy transmitted into 
the air in a normal sized room 
when reproducing orchestral 
music at a realistic loudness, are 
absolutely minute; a power level 
of about half of one acoustic watt 
representing the very maximum 
needed during peaks of the most 
enormous climaxes. But most 
loudspeakers are so inefficient 
that production of this 12W of 
sound output requires about 10W 
of electrical input. An electro - 
acoustic efficiency of 5 per cent". 

I can assure Mr. Nuttall that 
low power amps are quite capable 
of Hi-Fi. If they are not, then it 
is not the power output avail- 
ability which is failing, but rather 
pre -amp overload, transistor junc- 
tion storage capability, rise -time 
and slow rate related to negative 
feed-back. A 20W RMS amp with 
the correct degree of engineering 
will probably knock up 80W music 
power, which covers transient 
peaks quite effectively, other 
factors allowing. How the loud- 
speaker interprets this is another 
story again, depending on the 
thermal energy and general 
elasticity of the system amongst 
other factors. 

The newer loudspeaker en- 
closures on the market are rarely 
above 2-3 per cent efficient 
throughout the whole audio band- 
width, so higher power amps are 
required. But not because they 
give more headroom, but because 
the speakers need on average a 
slightly higher drive level on 

music content, all the time. Check 
the difference between old and 
new speakers. 

So, Mr. Nuttall, although at 
certain peaks, muddiness does set 
in on Hi-Fi systems (in this you 
are right). You are not strictly 
correct in interpreting its cause. 
Lets face it Mr. Nuttall, any amp 
(even your Naim 160) of any 
power description, will cause its 
output transistor to bang its head 
against the power rail and say, 
"that's enough, no more" if driven 
hard enough. It's only good pre - 
amp engineering, transistor stage 
design and your hand on the 
volume pot which prevents this- 
and here we reach the crux, which 
was partly the point made in the 
August Editorial. Power transis- 
tors cost many pence, signal tran- 
sistors (even low -noise ones) are 
comparatively cheap. This is why 
it is possible for a well designed 
amp of £30 to be well up in Hi-Fi 
quality. 

My point is made Mr. Nuttall. 
Your view on power reminds me 
of the gentleman in the sports 
car who once said to me, he 
believed he went a lot, lot faster 
with the hood down! 

Wake-up Mr. Nuttall, and when 
you do, try appraising what you 
read or hear a little, before 
criticising.-E. Hoskins, (Tech- 
nical Director, CEH Audio -Visual 
Enterprises, Tonbridge). 

Any ideas? 
Being an "old timer" I have 

been a reader of Practical Wire- 
less for many years and am par- 
ticularly interested in the "Going 
Back" series. A hobby (or rather 
a hobby within a hobby) of mine 
is the rebuilding of pre-war and 
pre -1930 radio designs and I have 
accumulated a large amount of 
gear of this date. One snag is 
that loudspeaker and headphone 
magnets have nearly always 
seriously deteriorated in strength 
and despite the most thorough 
reading of technical books avail- 
able, no worth while information 
is available on the remagnetisa- 
tion of these components (I think 
mostly of balanced armature 
speakers). Do any PW readers 
know of literature that deals with 
this, or can supply any info. on 
this subject.-T. Howells, (Radio 
Officer, m/v Geestcrest, c/o 
Geest Industries , Barry Dock, 
Glamorgan. 

Practical Wireless, March 1977 



AA113 10p BA121 Op BC159 10p I BC336 12p BF167 25p 
AA144 10p BA138 16p BC167A 12p BC547 12p BF173 25p 
AAZ17 30p BA148 16p BC1688 1417 BC548 12p BF179 35p 
AC121 30p BA154 12p BC168C 1Sp BC549B 13p BF179C 40p 
AC126 19p BA157 1Sp BC169C 159 

I 

BC549C 14p BF180 30p 
AC127 19p 
AC127101 25p 
AC128 16p 
AC151 25p 
AC176 20p 
ACY17 3Sp 
ACY21 30p 
AD149 BOp 
AD161 40p 
AD162 40p 
AD161/2MP 

110p 

BA173 
BA216 
BA316 
BAX13 
BAX16 
BB105A 
BB110 
BC107 
BC108 . 

8C108C 
BC109 
BC109C 

15p 
16p 
16p 

Sp 
5p 

35p 
45p 
10p 
10p 
15p 
10p 
14p 

BC171 
BC172C 
BC178A 
BC182 
BC182L 
BC183 
BC183L 
BC184 
BC184L 
BC186 
BC205 
6C212 

12p 
12P 
16p 
10p 
12D 
10p 
12p 
109 
12P 
24p 
14p 
11p 

BC557 13P 
BCY34 SOP 
BCY70 15p 
BCy71 20p 
BCY72 15p 
BD723 loop 
BD131 36p 
gD132 39p 
130133 45p 
130135 40p 
60137 40p 

6E181 
BF182 
BF183 
BF186 
BF194 
BF195 
BF196 
6E197 
8E199 
BF200 
BF224 
BF225 

35p 
30p 
30p 
25p 
10p 
10p 
10p 
10p 
25p 
30p 
20p 
20p 

AF114 22P BC113 12p BC212L 12p BD139 38p BF241 16p 
AF115 22p BC117 19p BC213L 12p BD140 40p BF244B 35p 
AF116 22p BC125 20p BC214 13p 8D181 80p BF257 26p 
AF117 22p BC126 15p BC214L 14p BD182 30p BF258 26p 
AF118 S0p BC146 12p BC258 13p BD207 '10p BF259 30p 
AF125 25p 13C147 10p BC294 35p B0263 45p 8E274 15p 

II 

AF139 35p BC148 10p BC303 S5p BDY10 100p BF336 35p 
AF239 45p BC149 10p BC317 15p BDY62/01 901, BF337 3Sp 
ASY26 40p BC157 10p BC323 60p BF120 50p BF363 60p 
BA114 9p BC158 10P BC328 13p BF166 30p BFS94 30p 

T.T.L. 74 I.C's By TEXAS, NATIONAL, I.T.T., FAIRCHILD Etc 
7400 17p 7413 40p 7432 30p 7454 20p 7490 45p 74120 115p 74138 135p 74154 170p I 74170 

7401 17p 7414 60p 7437 33p 7460 20p 7491 82p 74121 35p 74139 135p 74155 90p 74173 

7402 i8p 7416 35p 7438 33P 7470 33p 7492 55p 74122 55p 74141 80P 74156 100p 74174 

7403 18p 7417 IOp 7440 18D 7472 30p 7493 45p 74123 75p 74142 320p 74157 100p 174175 
74176 

7404 25p 7420 18p 7441 76P 7473 35p 7495 75p 74125 70P 74143 3209 74160 120p 
74177 

7405 
7406 
7407 
7408 
7409 
7410 

2Sp 
45p 
45p 
25p 
25p 
18p 

7422 
7423 
7425 

7426 
7427 

2Sp 

40p 
35p 
36P 
401, 

7442 
7445 
7446 
7447 
7448 
7450 

76p 
95p 

110D 
65D 
asp 
16p 

7474 
7475 
7476 
7483 
7485 

37p 
45p 
36p 

100p 
130p 

7496 
74100 
74104 
74105 
74107 

05p 
135p 
60p 

60p 
35p 

74126 
74130 
74131 
74132 
74135 

75p 
150p 
130p 

77p 
100p 

74144 
74145 
74147 
74148 
74150 

320p 
90p 

215p 
180p 
155p 

74161 

74162 
74163 
74164 
74165 

1209 
120p 

74178 
74179 

120p 74180 
130P 74181 
170p 74182 

7411 26p 7428 45p 7451 20p 7486 37p 74109 66p 74136 85p 74151 60p 74166 150p 74184 

7412 27p 7430 10p 7453 20p 7489 295p 74118 115p 74137 125p 74153 90p 74167 370p 74185 

260p 74188 370p 
180p 74189 350p 
fOOp 74190 200p 
10OP 74191 160p 
130p 
130p 

74192 130p 
74193 130p 

160p 
74194 130p 160p 

120P 74195 100p 

330p 74196 125p 
90p 74197 125p 

185p 74198 250p 
150p , 74199 250p 

SEMICONDUCTORS 
by MULLARD, TEXAS, MOTOROLA, SIEMENS, I.T.T., R.C.A. 

C1164 20p TIP29 45p f TIP41B 75p 2N1308 SOp 

MJE340 45p TIP29A 47p TIP41C OOp 2N1711 22p 
MPSA06 25p TIP29C 7Sp TIP42A 80p 2N2219A 25p 
0A10 40p TIP30 55p TIP428 85p 2(42483 30p 

0A90 6p TIP30A 58P TIP2955 70p 2N2906 lop 
0A91 Bp TIP30B 65p TIP3055 55p 2N2907 20p 

OA202 Bp TIP30C tOp TIS90 25p 2N3053 20p 

0C23 200p TIP31 SSp TIS91 25p 2N3054 Sop 

OC25 100p TIP31A SBp IN914 Sp 2N3055 BOp 

0C28 75P 
TIP31B BSP IN3754 10p 2N3439 SOp 

DC35 75P TIP31C 70P IN4001 SP 2N3702 11p 

OC42 35P TIP32 60P 1N4002 Sp 2N3703 12p 

TIP32A 65p IN4003 Sp 2N3704 11p 

0C45 35P 
TIP32B B5p IN4004 Sp 2N3708 11p 

143705 12p 

0071 25P 
TIP33TIP32C 100P 11 N1444000065 SP 2N3711 12p 

0072 30p TIP33A 105P IN4006 6P 2N3715 300p 
0075 30P T1P338 115P IN4007 7P 2N3772 175p 
0081 30p TIP33C 130D IN4148 /p 2N3819 25p 
0081 25p TIP34 115p IS44 /p 2N3866 95p 
0083 50p TIP34A 118p 2N456A 90p 2N3904 i5p 

OC84 SOp TIP34B 1/5D 2N697 159 2N4062 /4p 

OC140 loop TIP35 225p 2N929 209 2144126 20p 
0C171 40p TIP35A 230p 2N930 20p 2N5061 35p 
0C200 DOp TIP35C 280p 2N1302 25p 2N5163 35p 
ORP12 70p TIP36A 350p 2N1305 30p 2N6027 Sop 
R1039 1509 TIP41A 70p 2N1306 38p 2SD234 50p 

BFW58 20p 
30p 

BFX81 130p 
BFX84 25p 
BFX85 30p 
BFX87 25p 
BFX88 25p 
BFY50 20p 
BFY51 20p 
BFY52 20p 
BR101 3Sp 
BRY39 35p 
BRY56 359 
BSX20 20p 
BSY40 25p 
BSY95 20p 
BT100A 80p 
BU105 150p 
BU133 75p 
BU208 220p 
BY100 20p 
BY126 15p 
BY127 15p 
BY133 229 
BY164 50p 
BYX94 8p 
C1120 30p 

SPECIAL QUANTITY PRICES TO MANUFACTURERS AND GOOD OLD FASHIONED SERVICE i.e. GOODS DELIVERED TO YOUR PREMISES 
WITHIN 150 MILES OF LONDON AREA 

BZX81 
Zeners 

1.3W 
6V8 1Sp 
9V1 15p 
11V ISp 
13V 15p 
15V 1Sp 

22V 
30V 
39V 
43V 
47V 
51V 
58V 
68V 
72V 
160V 

í5p 
15p 
159 
15p 
ISp 
154 
iSp 
15p 
15p 

BZY66 
12V 10p 
1V 

10p 
10p 

153V 
18V 10p 
20V 10p 
22V 10p 
27V 10p 
30V 10p 
33V 10p 
100 Mized 
Zeners 850p 
BZY88 
Zeners 650p 

ERIE 
CARBON 

RESISTORS 

Type 7AD 
£4 1000 

Type LOAD 
£6 1000 

BZY86 
400M. W. 
Zenera 
OV7 10P 
2V4 10p 
2V7 10p 
3V0 10p 
3V3 10p 
3V6 10p 
3V9 tOp 
4V7 10p 
5V1 10p 
5V6 10p 
6V2 10p 
6V8 10p 
7V5 10p 
8V2 10p 
9V1 10p 
10V 10p 
11V 10p 

I.C's 
LM301AM 8PIn Dil 
LM308N 8 DIL 
LM309K TO3 
LM555 8P DIL 
LM556 14P DIL 
LM710 14P DIL 
LM273 TOS 
LM723 14P DIL 
LM741 OP DIL 
LM741 14P DIL 
LM747 14P DIL 
LM748 8P DIL 
NE555 8P DIL 
ME556 14P DIL 
TAA300 
TAA350 
TAA550 
TAA570 
TA A700 
TAD100 
TA0110 
TBA120 
TBA540Q 
TBA550Q 
TBA56oC 
TBA720 
TBA990Q 
TCA 270Q 
TCA27oS 

65p 
130p 
190p 

45p 
1009 

50p 
60p 
75p 
309 
30p 
80p 
45p 
459 

100p 
150p 
190p 

50p 
2209 
390p 
2509 
200P 
125p 
300p 
400p 
400p 
230p 
250p 
250p 
250p 

ELECTROLYTIC 
CAPACITORS 

µF/V 330/25 15p 
47/25 p 330/35 16p 

1/16 p 330/50 lip 
1/25 , 470/10 12p 
1/50 , 470/25 16p 
2.2/25 , 470/35 18p 
22/35 . 470/50 22p 

33125 680/25 25p 

47110 1000/16 25p 

47/18 1000/35 30p 

47/25 2200/10 28p 

4-7/50 2200/16 3Sp 

68125 2200/63 60p 

10/10 2200/100 

10/16 
120p 

10/25 3300/16 40p 

10/35 3300/25 42p 

10/50 3300/63 80p 

22/6V3 4700/25 45p 

22/10 4700/40 50p 

22/16 p 4700/63120p 

22/25 p POLY'TER 
22/35 P CAP'ITORS 
22/50 
33/6V3 P Mullard or 

33/16 
Erie 

33/25 P -001 Sp 
33/40 P 0022 Sp 
33/50 p 0033 Sp 
47/10 p 0047 Sp 
47/16 p 0068 5p 
47/25 p 01 Sp 
47/35 p 022 Sp 
47/50 p 033 Sp 
100/10 P .047 Sp 
100/16 p 1 Bp 
100/25 p -22 7p 
100/50 p .33 9p 
100/63 1 p .47 12p 
125/15 P 1-00 20p 
220/16 1 P 22 25p 
220/25 1 p 4-7 35p 
220/50 2 p 6.8 40p 

SPECIAL 
OFFERS 

BC147 
BC148 
BC149 100 
BC157 ASSOR- 
BC158 TED 
BC159 FOR 
BF194 850p 
BF195 
BF196 
B F197 

IN4140 
100 for 150p 

741 Op AMPS 
100 for £26 

555 TIMERS 
100 for £37 

RELAYS 
24V 3 C.O. H.D. 
11 Pin Plug 1N 

£1 00 Each 

ASSORTED 
POLYESTER 
CAPACITORS 
100 for £3.00 

BYX94 DIODES 
1250 PIV 1 Amp. 
100 for VI 00 

MULLARD 
4500/64V C.432 
Screw Terminal 

75p 

RESISTORS 
CARBON 
FILM 5% 
-25 W 
2252-4-7M 2p 

5 W 
220-4.7M 2.5p 
1 W' 
2ßR 10 MEG 3 Sp 

POTEN TI O- 
METERS 
1K Lin 30p 
SK Lin SOP 
10K LIn 309 
25K Lin 309 
50K Lin Sop 
100K Lin 309 
250K Lin 309 
500K Lin 309 
1 Meg Lin 309 
2 Meg Lin 309 
5K Log 30p 
10K Log 30p 
25K Log 309 
50K Log 309 
100K Log 30p 
250K Log 30p 
500K Log 30p 
1 Meg Log 30p 
2 Meg Log 30p 

ROTARY 
SWITCHES 

BY 
LORLIN 
1P 12W 409 
2P 6W 411p 

3P 4W 40p 
4P 3W 40p 

PLEASE NOTE ALL PRICES INCLUDE POSTAGE AND V.A T. 
AT 8 OR I2¡% AS APPROPRIATE 

XEROZA RADIO 
306 ST. PAUL'S ROAD, 

HIGHBURY CORNER, LONDON, N.1 
TELEPHONE 01-2261489 

Easy access to Highbury via Victoria Line (London Transport) British Roll 

MULLARD POT CORES 
LA3 100--500 KHz 75p 
LA4 10-30 KHz 100p 
LA5 30-100KHz 100p 
LA7 < 10KHz 100p 

LA13 FOR W.W. OSCILLOSCOPE 2009 

FX1014 FX2338 LA1162 
FX1023 FX2398 LA1163 
FX1036 FX2423 LA1167 
FX1060 FX2456 LA1168 
FX1067 FX2497 LA1169 
FX1085 FX2512 LA1173 
FX1089 FX2513 LA1174 
FX1095 FX2582 LA1198 
FX1106 FX2619 LA1200 
FX1112 FX2621 LA1201 
FX1155 FX2630 LA1208 
FX1158 F52633 LA1221 
FX1191 FX2675 LA1255 
FX1193 FX2680 LA1258 
FX1229 FX2767 LA1262 
FX1231 FX2849 LA1263 
FX1240 FX2936 LA1277 
FX1248 FX3004 LA1278 
FX1265 FX3007/2 LA1279 
FX1277 FX3020 LA1281 
FX1306 FX3029 LA1288 
FX1322 FX3133 LA1289 
FX1336 FX3141 LA1292 
FX1356 FX3158 LA1344 
FX1358 FX3176 LA1350 
FX1378 FX3205 LA1360 
FX1445 FX3207 LA1370 
FX1467 FX3210 LA1372 
FX1476 FX3230 LA1377 
FX1489 FX3232 LA1382 
FX1490 FX3244 LA1386 
FX1505 FX3276 LA1396 
FX1525 FX3278 LA1424 
FX1558 FX3301 LA1427 
FX1584 FX3310 LA1435 
FX1585 LA1040 
FX1593 FX3387 LA1441 LA2760 
FX1805 
FX1606 F53409 LA1450 LA2802 L 

FX1634 FX3434 LA1451LA1448 LA2852LA2761 
REO 125 15p 

FX1636 F53435 LA1454 LA2906 RED 2 15p 

FX1681 FX3440 LA1455 LA2954 DL747 160p 
FX7764FX1795 FX3441FX3487 LA1462LA1463 LA3105 

LA3127 
DISPLAY 

FX7801FX1888 FX3532 LA1465 
FX3547 LA1466 

LA3128LA3145 REED INSERTS 
Lenth 1" 

FX7889 LA1105 LA1487 LA3244 
10 for Sop 

FX2027 LA7113 1A1468 LA3305 100 for 3SOp 
FX2142 LA7114 

Li/1,51144687iLA3306 

1000 far £25 
FX2144 LA1115 LA1479 LA3329 
FX2211 LA1122 LA1494 LA3343 LA3406 LA3529 
FX2256 LA1129 LA1497 LA3348 I 

LA3441 LA3545 
FX2270 LA1132 LA1521 LA3355 

LA3445 LA3547 FX2277 LA1135 LA2100 LA3356 
FX2318 LA1141 LA2106 LA3404 LA3504 LA3554 
FX2323 LA1143 LA2107 LA3405 LA3517 LA3558 

No Technical Details on Above 

PRICES ON APPLICATION 

VDR's 
THERMISTORS 
E22022/13 
E29522/01 
E29722/04 
E29722/05 
E29822/102 
E298ED/258 
E298ED/A260 
E298ED/A265 
E299D/P118 
E299DD/P224 
E299DD/P226 
E2990D/P236 
E299DD/A238 
E299DD/P342 
E2990D/P350 
E299DD/P354 
VA1008 
VA10I1 
VA1063 
VA1067 
V A7072 
V A1077 
V A1099 
VAI106 
VA1107 
VA1110 
V A7111 
VA2600 
VA3210 
V A3410 
VA3420 
VA3430 
VA3708 
V A8604 

DIL SOCKETS 
8 Pin 13p 
14 Pin 119 
16 Pin 15p 

LA2108 
LA2134 
LA2206 
LA2207 
LA2208 
LA2234 
LA2236 
LA2300 
LA2302 
LA2307 
LA2312 
LA2321 
LA2330 
LA2336 
LA2400 
LA2401 
LA2402 
LA2406 
LA2436 
LA2501 
LA2502 
LA2506 
LA2512 
LA2517 
LA2519 
LA2532 
LA2550 
LA2554 
LA2560 
LA2700 
LA2701 
LA2704 
LA2705 
LA2750 
LA2754 

LARGE STOCKS OF NEONS, NUMICATOR TUBES, SINGLE AND MULTIPHASE HIGH CURRENT RECTIFIER STACKS, TV TUNERS, CAPACITORS 
OF ALL TYPES INCLUDING PHOTO -FLASH AND MOTOR START ,TV TUNERS ALSO SOME HIGHLY TECHNICAL EQUIPMENT AND PARTS FOR 

INDUSTRIAL USERS AND SCHOOLS FOR PERSONAL CALLERS 

Manufacture« (Large and Small) we welcome your enquiries . Overseas Buyers/Agents etc. let us know your requirements. 
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Incredible Value in Precision Test Meters 
AVAILABLE FROM SELECTED STOCKISTS. WRITE OR PHONE FOR LIST 

MICROTEST 80-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 
1kV (6 Ranges). I d.c. 50µA to 5A (6 Ranges). V a.c. 1.5V to 1kV (5 Ranges) I a.c. 
250µA to 2.5A (5 Ranges). Resistance, Low Ohms, Ohms x 1, Ohms x 10, 

Ohms x100. Output Level Measurements 1.5V to 1000V (5 Ranges) 
- + 6dB to + 62dB (5 Ranges). Capacitance 25µF to 25,000 µF (4 

Ranges). 1000 times overload protection (on Resistance ranges). 
- Meter movement diode protection. Size (without case) 90x 

70x 18mm. Automatic zero, non -parallax mirror scale. Un- 
breakable carrying case and probes supplied. Full After ' Sales Service available. Price £15.66 inc. VAT 

c\. 

Sole impottots 
and Distributors 

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 
hm resistor, which may be used to 

extend the d.c. voltage measuring 
/ capability of analogue multi -meters 

or electronic voltmeters, to a maximum 
value of 25kV. The probe is fitted with 

a prod -tip for connection to the voltage 
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). f6.42 inc. VAT 

Electronic Brokers Ltd 

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). I d.c. 50µA to 10A (12 Ranges). I a.c. 
250µA to 5A (10 Ranges). Resistance Ohms x 1, x 
100, x 1000, x 10,000 end 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,.' 
µF (4 Ranges using Internal 3 Volt battery). 1... 
times overload protection on Resistance ranges 
and meter movement diode protection. 10 Measure- 
ment Functions and 80 Ranges. Size 128 x 95 x 

32mm. Non -parallax mirror scale. Unbreakebi' 
carrying case supplied which contains probes, 
mains lead, crocodile clips and shorting link. 

Price E24.30 inc. VAT 

49-53 Pancras Rd., London NWI 2QB. Tel: 01-837 7781 

Careers and 
Hobbies 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' Certif icates); the 
Grad. Brit. I.E.R. Exam; the RADIO AMATEUR'S LI- 
CENCE; P.M.G. Certificates; the R.T.E.B. Servicing Certi- 
ficates; 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 un- 

broken record of exam successes. We are the only privately 
run British home study College specialising in electronics sub- 
jects only. Fullest details will be gladly sent without any 
obligation. 

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. - - MI - - - - - - - - - - - III' 

Brochure u,thout obligation to: WL 3.7 

BRITISH NATIONAL RADIO & 
ELECTRONICS SCHOOL, 
P.O. BOX 156, JERSEY, CHANNEL ISLANDS. 

I NAME 

I ADDRESS 

BLOCK CAPS PLEASE 
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PRODUCTION 
I.I\T1:S bill toll 

Spot-on iron 
I suppose there must be literally 
hundreds of soldering irons of one 
kind or another available in the UK at 
this very moment. Of course the 
cheap iron that is thrust upon an un- 
suspecting constructor, accompanied 
with the words 'psst-wanna buy a 
cheap iron guv' is little better than 
useless. A good maxim when looking 
for an iron is the one that says 'you 
pays yer money and takes yer 
choice', and although the latest iron 
from Adcola is a little on the expen- 
sive side, it could be argued that is is 
simply one of the best irons avail- 
able to the general public. 

Incorporating a thermocouple at 
the rear of the soldering bit, which 
then feeds an Op. amp and other 
circuitry, the temperature can be kept 
within ±2% of the indicated dial 
temperature which is 120°C to 420°C. 
Heating time from a cool 24°C up to 
a blistering 420°C is claimed to be 
less than 2 minutes, while at any 
temperature the handle stays cool 
and comfortable for the user. 

Operating from a 24V torodial 
transformer, this 50W, Unit 101 

soldering station carries a price tag 
of £36.75. 

Further information from Adcola 
Products Ltd., Adcola House, Gauden 
Road, London, SW4. 

Space age tape 
'Enough to go to the Moon and 

back 24 times' is the claim put 
forward by AMSA Magnetics, who 
further claim to be the largest manu- 
facturer of cassette tape in the world. 
Realising the enormous potential of 
the UK market, they have launched a 

new range of cassettes which are 
said to be of a very high quality and 
feature a specially developed jam - 
proof mechanism-Paraflo guides. 

The range of cassettes available 
are Standard-a quality low noise 
tape with a permanent head cleaner 

leader. Extra-available in C66 or C99 
lengths and featuring the new Para- 
flo guides and head cleaner Leader. 
Super-Ferric Oxide tape, and XHE- 
the top of the range tape containing 
MagnalincTM Ferric Oxide which is 
claimed to give a superior S/N ratio 
and good frequency response. The 
XHE cassette also features instant - 
start recording and a jamfree 
mechanism. Prices range from 89p 
for a standard C-60 to £2.65 for a 

C-120 XHE. 
AMSA Magnetics, 121 Loverock 

Road, Reading, Berks. 

Keep-it-kleen 
Record cleaners tend to follow much 
the same lines these days, with the 
designs based loosely on the pick-up 
arm In an endeavour to get away 
from this standard design, Bib have 
introduced a new parallel tracking 
record cleaner, called the Groov- 
Kleen 101. 

As the name of this new cleaner 

implies, a lightweight carrier 
fitted with a velvet pad and cleaning 
brush, automatically tracks parallel 
across the record, silently, at the 
same speed as the pick-up arm. 

The Groov-Kleen is supplied with 

fra 11e1 tr.cliiñ' 

cleaning brush, a spare tracking 
brush plus velvet pad, together with 
spare self-adhesive base pads. 

Price of this new Bib accessory is 

£3.97 and can be obtained from all 
good audio shops. 
Bib Hifi Accessories, PO Box 78, 

Hemel Hempstead, Herts. Tel: 0442 

61291. 
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UwIECHNICHOSS LL 
IUZZ1E \0.18 

1 2 3 4 5 7 
8 

9 10 

11 . 
12 13 14 15 

16 . 
17 . 

18 .. 
19 20 21 . 
24 

22 23 

25 . 
26 

27 . 
ACROSS 

3 Only one part of the set (9) 
8 A circuit -breaker misses a turn on it? (4) 
9 Type of receiver for dance or brass enthusiasts? 

(9) 
11 Answer distortion pique out east? (4) 
13 Repro blemish that needs solving inside? (7) 
16 Choose to add Ron to the energetic unit? (5) 
17 Turn in on cell starter for lightweight set? (5) 
18 Does without a diode use to say goodbye? (5) 
19 Lacking outside interference in pastoral areas (7) 
23 Neat oscillator with a heat generator? (4) 
24 Microphone with an illegal bar? (9) 
26 Only a saint understands this circuit! (4) 
27 It gives you a measure of power (9) 

DOWN 
1 How often are they very high? (11) 
2 Harshness in the reception area? (9) 
4 The load we are carrying? (4) 
5 Oriental in part assembly for Dad? (5) 
6 Not a shilling Scottish audio for an Indian? (5) 
7 Two-way system for a dedicated lady? (3) 

10 Equipment said to make you oldfashioned anon? 
(11) 

12 Tax for a broken coral circuit? (5) 
13 Fear copper casing of Ian's rectifier? (5) 
14 A lot of water from one A.C. vibrator? (5) 
15 Live modulator at hand endlessly in a big vessel 

(9) 
20 Swapped tales of miniaturization? (5) 
21 Mrs Forsyte in the wire network? (5) 
22 Coast -to -coast hook-up excludes it? (4) 
25 He's no ham! (3) 

FOR AMUSEMENT ONLY 
ANSWERS NEXT MONTH 

LL1JLEL 
Your first Info -Card, presented free 

this month, is designed to be used flat, 
or folded as shown here. 

When folded it fits into almost any 
pocket thus providing a readily acces- 
sible source of information when buy- 
ing resistors and capacitors. Check the 
wattage rating of resistors by compa- 
ring them with the full size drawings. 

Do you wonder what nanofarad or 
nF means? It's all explained on the PW 
Info -Card for Capacitors and Resistors. 
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Fill -- 
SiERE0 i0U[H TUNER 

(PART 2) If Part 1 of this project on 
page 940 has excited your 
interest then make sure that 
you order the April issue 
which will contain details of 
the remaining PCB's plus 
assembly and alignment 
information. 

IN NEXT MDNTII'8 
PRACTICAL 
WIRELESS 

eTT'l STEREO TUNER 

smoKE 
TUGOWAR ---- SENSOR 

ALARM 

a O O O V O O O V 
3 

It's usually a game reserved solely for those 
muscular, hairy he-men, but now you ordin- 
ary mortals have a chance to take part in 

PW's latest electronic game-Tug 'O' War. 

PLUS ALL THE 

REGULAR FEATURES 
1 

Practical Wireless, March 1977 

Stu TUG '0' WAR 

This project incorporates a sensor unit sensitive to 
many different gases and to smoke. A sensitivity con- 
trol sets the level at which the audio alarm is trig- 
gered. Can be run from a 12 volt battery or the mains. 

ON SALE IN 
MARCH 
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WHILST touch selection of preset stations is 
not uncommon on modern TV sets, such a 
method of tuning has yet to make an impact 

in the FM tuner market. The tuner to be described 
is therefore unusual in that it possesses just this 
feature. Any ohe of eight pre -tuned stations may be 
selected simply by touching the appropriate "button" 
on the front panel. The tuner also has stereo defeat, 
mute and automatic frequency control functions and 
the required combination of these is set up for each 
station by a pre -arrangement of diodes inserted in 
two dual -in -line sockets. Thus when a station is 

FM STEREO 

selected, the desired associated set of functions is 
also switched in. 

The tuner itself makes use of fairly orthodox 
circuitry, using for the most part readily available 
integrated circuits and a Mullard tunerhead. Light 
emitting diodes are used to give indications of the 
station selected, tuning accuracy and signal strength, 
the presence of a stereo transmission and whether 
the AFC circuitry is operative or not. 

Sta 

L O --p ! 
240V 

NO -0 
51b 

T1 
20V(Two windings in paral(el) 

D11-1314 
4x1N4001 

C12 

Cl 
4700 
,F l 

2 

C2 
T10yF 

5 9 C3 

470pF 

tÚ111 
Fig. 1 shows the power supply, which uses two 723 

IC regulators. The main power supply rail should be 
set to about 12V. The tuner will work with anything 
between about 9 and 14V, but for a variety of 
reasons, the figure quoted is the most suitable. When 
a strong signal is being received, and consequently 
several LEDs are on, current consumption rises to 
about 200mA; under no -signal conditions it is only 
70mA. The tuning voltage is obtained from a 
separate regulator, IC2. The touch selection ICs 
require a tuning supply at least 2V higher than the 
main voltage, and a value of about 17-5V is chosen. 
Both supplies include current limiting protection and 
the main power supply uses a power transistor, Tri, 

VR1 

10k 

R5 
56k 

IJMA891I 

Fig. 1: The power supply sec- 
tion of the tuner provides two 
regulated voltages, one for the 
tuning circuitry only and the 
other for the remainder of the 

tuner requirements. 
-4 

C4 C5 T T047pF 

R3 
22k 

8 7 

1C2 
723 

3 

R4 
6 

10 

100 

2 

5 91 C7 

C6 =10).F 
100 pF 

VR2 

10k 

C8 
;°OT NF 

C9 

100471F 

00V 

00V 
-0+175V 

(Tuning 
supply) 

Fig. 2: Circuit of the tuner 
proper comprising' the tuner - 
head, IF amplifier IC3, de- 
modulator 1C4, stereo decoder 
IC5 and the audio output filter. 
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Part 1 

?wr FRANCIS HOW (B.A. Cantab) 

to dissipate the heat generated in dropping the 
voltage. 

TUNER -IF -AFC 
The circuitry for the radio part of the tuner is 

shown in Fig. 2. The tunerhead is a Mullard LP1186 
module which is prealigned and provides a partially 
filtered IF output of 10.7MHz. This avoids one of the 

Aerial 

Tuning voltage 

C1310220F 

5`+ ..-. LP1186 - Tuner head 
AFC 

+7.6V 

1C1a C18 
250pF 041rF 

A 6 

IC 3 

most difficult problems of FM tuner construction, 
namely that of designing a good, trouble -free RF 

amplifier and frequency changer. IC3 is an IF ampli- 

fier designed particularly for use with ceramic filters 

(CF1 and CF2) in the configuration shown, having 

suitable matching impedances of 33011. It has two 

outputs of differing levels, and here it is quite 

sufficient to use the lower one (pin 7). The device 
has a useful additional feature in that pin 6 pro- 

vides a stabilised DC voltage of 7.8V suitable for 

driving the tunerhead. 
In the prototype CFSA10.7 ceramic filters were 

used; if however it is intended to use the tuner 
for long range reception where it may be rather 
trying to separate stations less than about 300kHz 

apart it may be worthwhile paying a little more for 

Vernitron FM4 filters. These have a better out -of - 

band performance and will make the receiver less 

susceptible to heterodyning of adjacent station 
signals (which have leaked through the system) 

with any stereo pilot tones present, producing annoy- 

ing chirping in the output. 
The well-known CA3089E (IC4) is employed to 

demodulate the filtered IF signal and a single -tuned 
detector coil (L2) simplifies alignment of this stage. 
The IC provides an AFC voltage on pin 7. When the 
AFC is switched on this voltage is fed via reed relay 
contact RLA1 to the local oscillator in the tuner - 
head. When off, the oscillator is left tied only to the 
reference voltage on pin 10 via R52. The tuning 
indication voltage is also obtained from pin 7, and 
a signal strength indication from pin 13. The IC also 

includes a muting circuit which cuts off the audio 
output in the absence of a signal of sufficient 
strength. In this instance it is not possible to drive 
the mute logic (input on pin 5) from the internal 

R46 ***44.,,e0 

220k 220k C 21 S 0 01HF RLA/1 

R45 R48 
150 120 

C22 
00474E 

nt 
III23 

10HF 

/. 
C20 

0 047NF 

T 9 
}iF 

/. 
8 

2 HA753 

CF1 

wmC15 7 
°0p; 

I TMA892 I 

C17 001 

T 

3 

IIó 
np 

Li 11E 
II 

22rH 

330 

C24 
3 

e 
9 10 

IC4 
CA3089E 

001jF16 
14 

C C25 "m 
TO 2}FT 

13 

R 
49' 

10k 

C 001 
26 }IF 

1 

Signal strength 
drive (Fig 3) 

C29 
0.022NF T 

s%/1/7T 

7 

15 

Tuning indicator drive 
(Fig 3) 

+12V 

R52 
47k 

C28J0-01 
NF 

470k 
R50 

LED 
9 

r 
R58 
150 

C41 C40 
-1-0.047 T0.047 T 10,F 

NF 
38 

C39 

82Ó 1 Too1NF 
iiF R5647k R57 47k 

6 1 5 I 

C30 
r^VR^V5n9 -`2 1'F 15' k 

C3-71 
120pF " 

mowC27 
> 0047 
>R51 }IF I I 

470k I 

Mute defeat 

TTC 

~I 
Mute drive 

IC5 MC1310P 

9 0 F 

(ITC - 37 

4 
C31 

100pF, 
022uF 

R53 

6 

13 12 3 11 7 

C36 C32 

1 -I F2 
1k pF 
R54T 

47rF 

C34 
T470pF 

___2\m4e3 
4.7k 

Filter 
BLR3107 

O 

C431-142 
10).F 10uF 

C 
C57 58 

0.01 
NF 

Stereo 
defeat 

) 

o 
L R 
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Tuning 
indicator 
drive R6 

(pin7,1C4) 100k 

C10'" R7 
33k 

70.01N F 

Signal 
strength 
drive 

(pint 
IC4) 

C11 

R8 
22k 

d 

Tr2 

2N3819 

R10 
10k 

VR4 

47k 

VR3 

R9 
10k 

R11 33k 

R12 

411/ 

Tr4 

2.2k 
2N3702 

R14 2-2k 
R15 

R13 680 

1M A Tr3 
BC107 Tr5 

47k 
BC109 

Tr6 
2N3702 

R22 R21 

R20 10k 

Tr8 
2N3702 

1M 

680 22k R19 2 2k 

R16 33k 

R17 

w or, Tr7 Tr9 
BC109 BC107 

+12v 

R23 

100k 

9 

Tr11 

R24 R25 

2-2M 22k 

0.01NF 

R34 47k O Mute off 

S2 O ()Mute drive voltage 
Auto 

R29 33k Tr13 R33 

d R30 

2N3819 

R28 27 R26 
22k 22k 2k 

VR7 VR6 g 

0 10 10k 
k k 

22k 11.9 
2N3702 

R32 22k 
R31 

1M 

10k 

Tr12 
BC107 

R35 
33k Tr16 
R36 

22k 

2N3702 

R38 
22k 

R37 

LED12 R40 
33k Tr19 
R41 I 

22k 
2N3702 

LED11 

R39 R43 R44 
910 22k 910 

R42 

Tr14 Trte 

BC109 BC107 

Tr15 

4w Tr17U 
2N3704 BC107 

Tr20 
2N3704 

TMA893 I 

O 
OV 

Fig. 3: Tuning indicator circuit including the LED tuning indicators is at the top with the signal strength and associated LEDs at the bottom. 

mute drive voltage (pin 12) because the stability 
of this voltage is upset by the use of a high gain 
IF stage preceding IC4. Pin 5 is therefore driven by 
an externally derived voltage. 

STEREO DECODER 
The stereo output from IC4 (in its multiplexed 

form) is fed to the stereo decoder MC1310P (IC5) 
via C33, C30, R59 and C31 which produce a high 
frequency roll -off to help prevent leakage of adjacent 
station signals to the decoder (as mentioned before). 
This filter is not chosen for e -3dB point at 55kHz 
(the ideal situation) as this tends to diminish the 
stereo separation. More complicated circuitry would 
be needed to prevent the leakage and still maintain 
the full 53kHz bandwidth occupied by the two 
channels. 

The decoder is a phase -locked loop system and the 
only adjustment required is alteration of the internal 
oscillator by VR8 until the device captures and de - 
multiplexes the incoming signal. The decoding action 
can be defeated by earthing pin 8, and the means 
of doing this will be shown later. The output is fed 
to a DIN socket via the filter module BLR3107. This 
unit severely attenuates the 19kHz and 38kHz pilot 
and multiplex frequencies in the output. If this were 
not done the frequencies might cause disastrous 
whistling and howling when recording from the 
tuner by mixing with the tape head bias frequency. 
The presence of a stereo signal is indicated by the 
illumination of the beacon, LED9. Capacitors C57 and 
C58 are inserted to balance to audio output. The filter 

942 

should be terminated with 4.7k11 resistors but a 
better tonal quality was obtained with the arrange- 
ment shown. The reader may wish to alter this to 
suit himself or his amplifier! 

TUNING INDICATORS 
A pair of LEDs is used to indicate the tuning 

accuracy. When properly adjusted both lights will 
come on, and as the receiver is de -tuned one way 
or the other, will be extinguished depending upon 
the direction of de -tuning. Similarly the signal 
strength is indicated by a pair of LEDs. Under good 
signal conditions both will be on, but only one or 
neither for weaker signals. With zero or extremely 
weak signal reception the tuning LEDs will also be 
extinguished. Most LED tuning indicators of the 
type described use a long-tailed pair, but the switch- 
ing of the lamps by this circuitry is not particularly 
sharp. 

The author preferred indicators with a sharp on/ 
off action, and to this end a voltage level detector 
circuit was designed with low hysteresis but a sharp 
transition. The basic unit is used five times in the 
indicator circuitry, Fig. 3. Each is fed by one of two 
FET buffers via a preset potentiometer (VR3-VR7) 
which determines the switching level of the circuit. 
Circuit action is fairly straightforward, the 1MS/ 
resistors introducing a small amount of positive 
feedback to sharpen the switching action. 

The top half of the circuit shows the tuning indi- 
cator drive. It will be seen that the second level 
detector contains an extra transistor, Tr10. This 
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+12V0 

R87 470k 

From all other 
AFC contacts 

Tr21 

R70 

AFC over -ride ¡ 
contacts 

(One of eight 
shown all in 
parallel) 

Station selection 
contacts (with 
panel labelling) 
L=11 Local 

2}BBC 
4 

R62 

R78-85 
3-3M 

Tr22 R108 22k Tr24 R110 10k Tr26 
R109 R111 

10k 22k 

2N3702 Tr23 BC109 Tr25 2N3702 

R107 BC109 
R112 

10k 

2N3702 \BP 
BC109 

20 

22k0 

J7/", 
R70-77 

820 

R62-69 

16 9 

IC7 SAS570 

R99 

VR10-17 
50k 

D1-8 
1N914 

TMA894 

R99-106 100k 

VR9 

4 7 

D9 1N914 

1N914 

IC6 SAS560 

R106 

VR17 

r D8 

R89 
330k 

RLA1 

C45-52 

Diode orientation 
in sockets 

Tr27 
2N3704 

C56 T O'1NF 

Mute defeat 

(pin5 IC4) 

Stereo defeat 
'(pin8 IC 5) 

0+12V 

OOv 

0+17.5V 

Tuning voltage 
LP1186 

Fig. 4: All the circuits of Figs. 1, 2 and 3 are mounted on the main PCB. The eight touch buttons and the touch selection circuit shown above are 

mounted on two smaller boards mounted behind the front panel. 

inverts the action of that circuit so that the system 
as a whole acts as a window voltage detector, pro- 
viding indications as to whether the tuning indicator 
drive voltage from pin 7 on IC4 is above, below, or 
in the window. Only in the latter state is the tuner 
correctly tuned to a station. Tr6 is driven by a 
signal strength level detector from the bottom half 
of the circuit so that when that detector is switched 
off, Tr6 is off and both tuning LEDs are extinguished. 
This circuit also provides the mute drive voltage 
mentioned earlier. When Tr14 is on the mute drive 
falls to about 1V and the audio is not attenuated. 
S2 is fitted to the rear of the tuner chassis and may 
be switched either to auto (when the mute action 
is as described) or to "mute off" when the audio 
output is never attenuated, regardless of the signal 
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conditions. The other two level detectors in the 
bottom half of Fig. 3 provide the signal strength 
drive to LEDs 11 and 12. 

TOUCH SELECTION 
All the circuitry so far described is mounted on 

PCB1 (Figs. 5a and 5b) which lies flat in the bottom 
of the chassis. Two more PCBs house the touch 
selection circuitry and they are mounted vertically, 
just behind the front panel and about 14in. apart. 
PCB3 is nearer the panel and on this are etched the 
eight touch "buttons", PCB2, behind PCB3, houses 
all the circuitry shown in Fig. 4, namely the touch 
selection ICs, the tuning presets and the AFC over- 
ride circuitry. 
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* components list 

Resistors 
R1 2 7k12 
R2 2 212(}W) 
R3 2 2k52 
R4 1000 
R5 5 6kS2 

R6 100k12 
R7 33k12 
R8 2 2k12 

R9 10k52 
R10 10k12 
R11 33k12 
R12 2 2k12 
R13 1M52 
R14 2 2k12 
R15 6800 
R16 33k12 
R1722k52 
R18 1M12 
R19 2ßk12 
R20 10k12 
R21 2 2k52 
R22 6800 
R23 100k12 
R24 2 2M52 
R25 2 2k12 
R26 2210.2 

R27 22k12 R53 16k52 

R28 22k12 R54 1142 

R29 33k12 R55 8200 
R30 2 2k12 R56 4 7k52 

R31 1M12 R57 4.7k0 
R32 2.2k0 R58 1500 
R33 101c12 R59 15k12 
R34 47k12 R60 22k12 
R35 33k12 R61 3.3k12 
R36 2 2k52 R62-R69 10M12 
R37 1M12 R70 --R77 8200 
R38 2 2k12 R78-R85 3.3M12 
R39 9100 R86 150k12 
R40 33k52 R87 470k52 
R41 2 2k12 R88 .15k12 
R42 1M12 R89 330k12 
R43 2 2k12 R90 10k12 

R44 9100 R91-R98 47k52 
R45 1500 R99-R106 100k12 
R46 220k12 (2%) 
R47 3300 R107 10k12 
R48 1200 R108 22k12 
R49 10k12 R109 101412 

R50 470k52 R110 101412 

R51 470k12 R111 2.2k0 
R52 4.7k12 R112 8200 

All resistors ;W 5% carbon except where indicated 
otherwise. 
VR1, VR2 10k12 pre-set 
VR3, VR4 4.7k0 

pre-set 
VR5-VR7 10k52 

pre-set 
VR8 4.7k0 

pre-set 

Capacitors 
Cl 4700µF 40V 
C2 10/4F 25V 
C3 470pF ceramic 

plate 
C4 220/4F 25V 
C5 0-047/4F* 
C6 10/4F 25V 
C7 100pF ceramic 

plate 
C8 100/4F 25V 
C9 0-047/4F* 
C10 0-0114F* 
C11 001µF* 
C12 01µF* 
C13 022uF* 
C14 250pF mica 
C15 300pF mica 
C16 0.01µF* 
C17 0 01/4F* 
C18 0-01/4F* 
C19 10/4F 25V 
C20 0 047µF* 
C21 0.01/4F* 
C22 0 047µF* 
C23 10/4F 25V 
C24 0.01/4F* 
C25 0.022/4F* 
C26 0-01/4F* 

VR9 4.7k12 lin. car- 
bon pot. 

VR1O-VR17 20 -turn 
cermet trimpots 
all 50k0. 

Presets are miniature 
type, horizontal mount- 
ing. 

C27 0 04714F* 
C28 0 0114F* 
C29 0.022/4F* 
C30 1/4F* 
C31 100pF mica 
C32 0.22/4F* 
C33 120pF mica 
C34 470pF polystyrene 
C35 0.47/4F* 
C36 0.2214F* 
C37 0.22/4F* 
C38 0.01/4F* 
C39 001µF* 
C40 10/4F 25V (axial 

leads) 
C41 0 047r4F* 
C42 10/4F non -polarised 

25V 
C43 10µF non -polarised 

25V 
C45-052 560pF ceramic 

plate 
C53 0.01/4F* 
C54 100µF 25V 
C55 001µF* 
C56 0.114F* 
C57 0.01/4F* 
C58 0 01F* 

* C280 polyester. C44 is omitted 

A set of three PCB's can be obtained from the PW 
Readers PCB Service, see ad. on page 956. Semi- 
conductors are available from Chromasonic 
Electronics, A Marshall Ltd., Watford Electronics, 
etc. 

Semiconductors 
IC11 723 regulators 
IC2 (T05 can) 
IC3 µA753 
IC4 CA3089E 
IC5 MC1310P 
IC6 SAS560 
IC7 SAS570 

Tri 2N3055 
Tr2 2N3819 
Tr3 BC107 
Tr4 2N3702 
Tr5 BC109 
Tr6 2N3702 
Tr7 BC107 
Tr8 2N3702 
Tr9 BC109 
Tr10 BC109 
Tr11 2N3819 
Tr12 BC107 
Tr13 2N3702 
Tr14 BC109 

Miscellaneous 
Tunerhead, (Mullard 

LP1186). 
L1, 229H choke (Ambit) 
L2, 10 7MHz tuned cir- 

cuit type KACSK- 
586HM (Ambit) 

RLA Relay, reed type 
miniature, 12V 1k12, 
normally open. 

Pilot filter, type BLR- 
3107 (Ambit). 

CF1, CF2, IF Filters 
CFSA10 7 (Ambit) 
specify colour code 
as 'blank', or Verni- 
tron FM4 (Home 
Radio). 

Ti, mains transformer 
240V/0 -20V 0-20V 
150mA (6VA). (Dor- 
am 980-704). 

Si, Switch, DP mains 
on -off, rotary. 

Tr15 BC107 
Tr16 2N3702 
Tr17 2N3704 
Tr18 BC107 
Tr19 2N3702 
Tr20 2N3704 
Tr21 2N3702 
Tr22 2N3702 
Tr23 BC109 
Tr24 BC109 
Tr25 BC109 
Tr26 2N3702 
Tr27 2N3704 
Tr28 2N3704 

D1 to D10 1N914 
D11 to D14 1N4001 

LED1 to LED14 (GP, 
0 2" red, with clips) 
Diodes for DIL 
Sockets :-1 N914's 

S2, Switch, SP on -off, 
miniature slide. 

Coaxial socket. 
DIN socket, 5 -pin 180'. 
Aluminium sheet, 

18SWG 
300 x 1$0mm (111-1 x 

300 x 90mm (11 á x 

Mounting clip, vertical, 
for Cl. 

Mains cable and grom- 
met. 

Plywood and veneer 
for sleeve. 

Rubber feet, 4 off. 
Panel knobs, 2 off, 
Angle brackets for 

sleeve, 6 off. 
DIL1, DIL2 16 -pin IC 

sockets. 
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Construction of the touch selection unit is simpli- 
fied by the use of two ICs, SAS560 and SAS570, Fig. 
4, which are purpose-built for this type of applica- 
tion. They have four high impedance inputs and 
provide the same number of tuning voltage and LED 
drive outputs. Any one station is selected by placing 
a finger on the appropriate pair of contacts, where- 
upon the tuning and LED voltages appear at the 
corresponding pins. By using a high tuning voltage 
(17.5V) and dropping resistors R99 to R106, a fine 
tune control VR9 on the front panel can be incor- 
porated so that it gives approximately the same 
range of adjustment at the extremes of the FM 
broadcast band. Diodes D1 to D8 ensure that those 
tuning presets (VR10 to VR17) not being fed with 
the tuning supply voltage are isolated from the one 
which is. Each electronic "button" has three con- 
tacts; one is an earth link (via R86), one is con- 
nected to an input on IC6 or IC7 and one is connected 
to the base of Tr21. This transistor forms the input 
to a circuit which switches out the AFC (assuming 
it is on) when the contact is bridged to earth by a 
finger. When the AFC is on, the tuning indicator 
LEDs remain on over the whole range for which the 
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General view Inside the finished Touch Tuner. The two PCBs behind the panel carry the touch buttons" 
and selection circuits. The tunerhead is at top left with the audio output filter at bottom centre. At 
the right is the Tri heatsink, mains transformer and smoothing capacitor. 

COLLATED COMPONENTS LIST 

Resistors iW 5% carbon, ex 2212 
2 2121W 1 2 7k12 1 100k122% 8 

10012 1 3.3 k12 1 100142 2 

12012 1 4 7k12 3 150k12 1 

15012 2 5 61(12 1 220k12 1 

33012 1 10h11 9 330k12 1 

68012 2 15h12 2 470k12 3 

82012 10 16k12 1 14112 5 

91012 2 221(12 5 2 2M12 1 

1k12 1 331(12 6 3 311K2 8 

2 2112 15 47k12 9 2M12 8 

Pre-set pots, miniature, horiz. 
4.71(12 3 10h12 5 

Pot. linear carbon 4.71(12 1 

Trimpot, 20 turn Cermet 504(1-2 8 

Capacitors 
Mica 100pF 1 0 11íF 2 

12OpF 1 0 22r4F 4 

250pF 1 0 47i<F 1 

300pF 1 11rF 1 

P'sty 470pF 1 Elec 10rtF 25V 5 

Ceramic 100pF 1 10/íF 25V 
470pF 1 NP 2 

560pF 8 1001SF 25V 2 

C280 0 011<F 15 220n 25V 1 

0 0229F 2 4700,rF 40V 1 

0 0471íF 6 

Semiconductors 
IC's 723 (105) 2 

1í.A753 1 

CA3089E 1 

MC1310P 
SAS560 1 

SAS570 1 

Tr's 2N3055 1 

2N3702 9 

2N3704 4 

2N3819 2 
BC107 5 

BC109 7 

LED GP 0 2" Red 
with slip 14 

Diodes 
1N914 10- 
1 N4001 4 

station is pulled into tune. Thus to tune the station 
accurately the, AFC must be temporarily defeated, 
and this is a convenient way of achieving it. 

We now come to the two DIL sockets, Fig. 4. 
Conventional tuners have a row of switches on the 
front panel, controlling the action of such functions 
as the stereo defeat, the mute circuitry and the 
AFC. This tuner is exceptional in that the desired 
combination of these functions is preset for each 
station by the insertion of diodes in DIL1 and DIL2. 
Thus the desired arrangement is automatically 
switched in when the station is selected. So for 
Radio 2 (the station labelling is located between 
electrodes on Fig. 4) LED5 is illuminated; by connect- 
ing a diode across pins 1 and 16 on DIL 1 the AFC 
may be switched in for that station, providing base 
drive to Tr25 and to defeat the stereo and mute 
action a diode would be inserted across pins 2 and 
15. Similarly diodes may be connected for other 
stations. 

The mute and stereo defeat circuitry always act 
together since it is rare to require one without the 
other. Tr27 shorts pin 5 on IC4 to earth when turned 
on thus switching the mute circuit off, and likewise 
Tr28 shorts pin 8 on IC5 to earth which inhibits the 
decoding action of the stereo de -multiplexer IC. 

It might be suggested that if tuning is all preset, 
there is no need for a mute circuit. However, when 
actually tuning, the interstation noise is very loud 
and best removed, in this case by the mute action. 
Secondly, when a station goes off the air that channel 
then is silent instead of producing 200mV of noise 
(unless of course the station is so weak that the 
mute had to be defeated to hear it). 

IN PART 2, NEXT MONTH, WE DESCRIBE THE 'BUILD 
AND TEST AS -YOU -GO' PROCEDURE FOR CONSTRUCT- 
ING AND ALIGNING THE TOUCH TUNER. PLUS DETAILS 

OF THE BOARDS PCB2 AND PCB3 AND GENERAL 

ASSEMBLY INFORMATION 
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The melting pot 
Things are hotting up in the solar 

energy field. Latest method is the 
subject of patents and looks quite 
ingenious. With a solar cell, sunlight 
is converted direct into electrical 
energy. In this newer approach, the 
sunlight is converted into electricity 
by chemical means. 

First step is to take a solar furnace 
(a suitable container with a dirty 
great lens focussing the sun's rays 
into the centre of it). Into this furnace 
is pumped some stuff called Sulphur 
Trioxide-chemically educated as- 
sociates tell me that it's also known 
as S03. 

The Sulphur Trioxide gets hot and 
absorbs heat, and as it does so it 
separates by a process called dis- 
sociation. By pursuading the sep- 
arated parts to pass through another 
chamber, they recombine to form 
Sulphur Trioxide again but in the 
process they give up the heat. The 
Sulphur Trioxide, now recombined 
and happy with life, is simply pumped 
back into the solar furnace for the 
next round of heat absorbtion and 
transfer. 
Boom boom boom boom-S03. 

Ion bullets 
Remember Jan's story about I2L, 

well I see that this new process in- 
volves a thing called ion implantation. 
To achieve this, the semiconductor 
substrate is prepared and set up 
inside a chamber. Then ions, tiny 
particles of the desired impurity, are 
'fired' by an electronic machine gun 
at the substrate. If you were to look 
at the whole shooting match under a 

"times umpteen million" microscope, 
you'd see the lattice structure of the 
atoms in the substrate surface. And 
along, at great speed, would come 
these ions. Depending upon how 
you angle the substrate and thereby 
the lattice, will depend on wether the 
ions go straight into the lattice with- 
out striking any of the individual 
member atoms which make up this 
lattice, or wether the ions will collide 
with lattice atoms. If they do they will 
be slowed down and will not pene- 
trate so far into the substrate. Thus 

ON RECENT DEVELOPMENTS 

ion implantation is a very precise 
method of doping semiconductors 
and this process is used in the 
manufacture of this new I2L. In- 
cidentally, the manufacturers are 
calling it "Substrate -fed logic" or 
Schottky I2L. 

Probing power 
New products are launched onto 

the market by their hundreds every 
month (some people argue that it's 
hundreds every week in electronics). 
Two which caught my eye last month 
might interest readers. One was a 

logic probe which allows one to prod 
round a logic circuit and find out 
what's happening. It's called the 
Catch -a -Pulse and will inform on six 
states; positive -going pulses, nega- 
tive -going pulses, square waves, a 

logic one, logic nought, and no signal. 
Fountain -pen shaped it looked a 

useful device but most impressive 
was the price in the U.S.-just $32. 

The second device is a transistor: 
and what a transistor. It has the 
impressive name of STC9160 and the 
even more impressive power hand- 
ling capability of 500W. This tran- 
sistor is housed in a TO -3 package 
and is described by its manufacturer 
as a 50A device. It's quick, too. It will 
turn on in just 3.5 millionths of a 

second. 
We've come a long way from those 

little "red -spot" transistors. 

Small talk 
If there ever was such a word as 

"Littlerer" it would surely apply to 
a new development at the research 
labs of a British manufacturer. 
Previously, I've mentioned a semi- 
conductor technology called in- 
jection logic or I2L. What the British 
company has done is to adopt a 

significant variation of I2L with the 
result that the packing density-how 
many transistors can be got in a 

given size-has been increased some 
three times. At the latest head count 
they had managed to squeeze some 
800 semiconductor gates into an 
area of 1mm x 1mm. Just get a ruler 
and look at one lone millimetre. 
Better still draw a 1mm square on a 

piece of paper and then imagine 800 
transistors inside that. See what I 

mean about "littlerer"? 

Spot-on 
Yet another interesting device 

mentioned at the Washington con- 
ference was a stable reference 
voltage source. This one is the 
brainchild of an American company 
and is still at the laboratory stage 
but it looks extremely promising. 
It employs a short channel MOSFET 
in what's called the punchthrough 
mode (don't even ask!) What is 
important is that when persuaded to 
supply a reference voltage at just 
over 3-8V, this device held the 
voltage stable to within +0.0005V. 
Even more important, it held the 
voltage to within that 0.0005V over 
the temperature range of 25°C to 
50°C. 

Perhaps the government could 
have a whip round and purchase one 
for the British economy? 

4 -layer switch 
What about getting a Thermo- 

senstor for Easter? I didn't believe it 
either but it cropped up at the 
International Electron Devices Meet- 
ing in Washington recently. It's 
basically a temperature -sensitive 
switching device and it's the handy - 
work of a Japanese company who 
gave a paper on it at the conference. 
The theory of it is quite horrendous 
(I reckon a degree in Venusian 
physics is required to understand it) 
but in simple terms it is a pnpn 
semiconductor, a four -layer device. 
If it is forward biased it can then 
switch on at a predetermined temp- 
erature. The precise turn -on tempera- 
ture is decided by the value of a 

solitary resistor which is wired in 
parallel with the emitter of the 
Thermosenstor. The temperature 
switching range extends from 50°C 
up to 150°C. 
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TELEVISION 
MARCH issue on sale February 21st, 

The "TV" 
TELETEXT DECODER 

Have you seen Ceefax/Oracle yet? By building the Television Teletext decoder you could soon 

be watching these services in your own home. It's designed to work with any 625 -line 
receiver, either monochrome or colour, and has the advantage that you don't need to modify 
your domestic TV set in any way - just plug th3 decoder's output into the aerial socket. A 

Teletext decoder is complex, but to make assembly easy this design uses plug-in printed 
boards and a mother board, while the very latest receiver techniques are used in order to 

simplify alignment. The unit has its own mains power supply. 

Also: SERVICING THE BEOVISION 260013000/3200 SERIES 

FIELD TIMEBASE FAULTS ON THE RANK A823 CHASSIS 

PLUS ALL THE REGULAR FEATURES 
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THIS receiver uses three transistors and an 
audio IC in a circuit which is capable of very 
good results. With the usual form of receiver 

tuning, signals at the high frequency end of the 
medium wave band are crowded together and tun- 
ing is critical. As an aid to operation on these fre- 
quencies high -frequency bandspread is fitted, in addi- 
tion to long wave and medium wave coverage. This 
provides three bands, approximately as follows: 

Long Wave: 165 to 270kHz. 
Medium Wave: 550 to 1525kHz. 
Bandspread: 1475 to 1850kHz. 

The receiver is not a miniaturised design which 
simplifies wiring and construction to some extent. 

Receiver Circuit 
The circuit is shown in Fig. 1 where Ll and L2 

are the medium wave and long wave sections of 
the internal ferrite rod aerial. Base coupling to Trl 
is via L3 and a tapping on L2. Coil L4 is the oscil- 
lator coil, common to long and medium waves. For 
LW coverage Ll and L2 are in series, VCl with 
integral trimmer TC1 being for aerial tuning. Switch 
S2 introduces C3 and TC4, loading the oscillator coil 

J 
R11 

Tra D1 
BF195 0990 

10nF 

R12 
3.9k 

Volume 

ICI 
TBA600 

C14 
330pF 

ICI- 

olm-C16 T 220yF 

12 

team C15 
3.3nF 

OR1/S4 
re ganged 

CV 
100nF 

R14 
1 

Fig. 1. Complete circuit diagram for the Easytune medium and long wave receiver. The third waveband spreads out the high frequency end of the 
medium wave band where congestion of stations is prevalent. 
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* components list 

Resistors 
R1 18kí1 R8 27kO 
R2 15k0 R9 3900 
R3 2.7kn R10 1.5k0 
R4 1k0 R11 6800 
R5 47kn R12 3-9ko 
R6 120k0 R13 560 
R7 330k0 R14 10 
All #or #W 5% 
VR1/S4 10k0 log pot with switch 

Capacitors 
Cl lOnF C10 lOoF 
C2 10nF C11 10nF 
C3 150pF C12 100,uF 6V 
C4 2.5µF C13 1000pF 10V 
C5 22pF C14 330pF 
CB 180pF 5°% C15 3.3nF 
C7 10nF C16 220µF 10V 
C8 200µF 10V C17 100nF 
C9 100nF TC3/4 60pF trimmers 
VC1/2 208/176pF, slow motion, with trimmers 

(Jackson 00) 

Semiconductors 
Tr1 BF194 
Tr2/3 BF195 

D1 OA90 
IC1 TBA800 

Inductances 
L1/2/3 MW/LW ferrite rod aerial (Denco FR5) 
L4 Oscillator coil (Denco TOC1) 
IFT1/2 IF transformer (Denco IFT13) IFT3 (Denco 

IFT14) 

Miscellaneous 
Speaker 160 34in. dia., impedance not critical. 
Battery 9V and terminal clips. Knobs. Material for 
cabinet and covering. l0 x 4in. flanged plate (Home 
Radio, universal chassis member). Handke. Plastic 
feet. Two brackets, home made. S1/2/3 3 -pole 3 -way 
single wafer switch 

for suitable coverage. This coil is tuned by VC2, TC2 
being part of the ganged capacitor. 

For MW reception S2 shorts out L2 and C3/TC4 
are out of circuit. C6 is the oscillator coil padder. 
For bandspread reception, S1 places TC3 in series 
with VC1 and S3 places C5 in series with VC2. This 
results in a narrow frequency coverage for the full 
rotation of VC1/2. Switch S2 shorts out L2 as for 
ordinary MW tuning. 

Silicon transistors are used for the self -oscillating 
mixer Trl, and the two IF amplifiers Tr2 and Tr3. 
Diode Dl is the detector also providing an automatic 
gain control voltage for Tr2 through R8 and R5. 

The required audio level is provided by the 
volume control VR1. The IC provides audio, driver 
and push-pull output stages, with diode compensa- 
tion, and operates the loudspeaker directly. This 
audio IC has a low standing current and is economi- 
cal while giving excellent volume from a 9V supply. 
S4 is the on/off switch incorporated in the audio 
gain control. 

The three IF transformers are pre -tuned and 
there should be no particular difficulty in aligning 
the receiver even if no signal generator or other 
instrument is available. 

Circuit Board 
The board is approximately 127 x 70mm (5 x 234in), 

Fig. 2. The first step is to drill holes for TC4, IA and 
the three IFTs. Position them so that the tags will 
come as shown in Fig. 3. A coloured spot marks pin 
4 of L4. A 332in drill is suitable here, with a '14in drill 
for the can tags of L4 and the IFTs. No force should 
be used to fit these items and if necessary holes may 
be adjusted to give an easy fit by employing a small 
file. 

It is as well to leave the transistors and IC1 off 
until later. Underneath wiring is shown in Fig. 3. 

Probably the simplest way is to begin by wiring the 
earth line to the can tags, using 24SWG tinned cop- 
per wire. Follow by placing resistors and capacitors 
as in Fig. 2, then turn the board over and shape 
and solder the wire ends, cutting off any excess 
leads. Sleeving is put on leads which cross or run 
near each other or near joints and tags. There is 
plenty of space for components but reasonable care 
is necessary to make a sound job here. 

If necessary check resistor values as they are 
inserted. The electrolytic capacitors must be placed 
with the polarity shown. If each connection and 
component is marked in coloured pencil as com- 
pleted it is unlikely that anything will be omitted. 

Semiconductors 
The pins of the transistors are placed as in Fig. 3 

and leads are soldered to them. Avoid lengthy heat- 
ing of these joints in particular. The iron should 
be at its full temperature and should be applied to 
the cored radio grade solder, which is held on the 
joint. The solder should flow in a second or so, and 
the iron is then removed at once. 

Shape the ends of D1 to reach pin 4 and R8. Be 
sure this component is fitted with the polarity cor- 
rect. Positive on the diode is indicated by a coloured 
band. If this diode is reversed the AGC action is 
upset. 

The pins of ICI are located as in Fig. 2 and spaced 
to fit the 0.15in matrix of holes. Bend the heat sink 
fins up slightly to clear the board and C14. Only pin 
1 is marked on the actual IC. These pins come close 
together and they are small so a little care is needed 
when soldering them to connections, as in Fig. 3. 

Unused tags must not touch other connections or 
joints. 

Wiring 
Leads can be provided by fitting lengths of thin 

coloured flex or by inserting Veropins, which will 
take leads running to the appropriate points. A lead 
will run from Cl to F on L3, another from C3 and 
C6 to sections S2 and S3 of the bandswitch and a 

wire will run from 2 on the oscillator coil to the 
frame tag of VC1/2. In the audio section, D1 nega- 
tive and an earthing lead from pin 5 of IFT2 run to 
VR1. Resistor R12 is soldered to the rotor tag of 
VR1 and is wired to C11 and pin 8 of IC1. Twin 
leads are provided from pins 3 and 4 of IC1 to go 
to the loudspeaker. 

All these leads can be several inches long and 
arranged to come from the board as in Fig. 2 so 
that they can be readily identified later. 
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Fig. 2: at the top, shows the top o( the veroboard and layout of components. The board size is 127 x 70mm (5 x 2}in.). Fig. 3: at the bottom, illus- 
trates the wiring necessary under the board. In many cases the component lead is sufficiently long to make a connection. 
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Sub -assembly 
This assembly allows the receiver to be made up 

as a complete working unit while all connections 
and the underside of the circuit board are easily 
reached. Cut a piece of 6mm plywood 250 x 1SOmm 
(97e x 614in). At the right, 63mm (212in) from the 
right edge and 63mm (212in) from the bottom, mark 
a centre, and draw a 75mm (3in) diameter circle. 
Cut out this part to take the speaker. If a speaker 
of different size is used, cut this aperture to suit 
the dimensions of its cone. 

Position the circuit board approximately 12mm 
(12in) from the left edge and a similar distance from 
the top of the plywood. Mark round the circuit 
board with a pencil. This part is now cut out, but 
corners approximately 16mm (58 x 58in) and of tri - 

L1 

General view of the finished re- 
ceiver. The details of the bracket 
holding the ferrite rod aerial can 

be seen in Fig. 2. 

angled brackets. This acts as a shelf for the battery 
and allows the receiver to stand upright when out 
of its case, or to rest on its back or either end. The 
top panel is a 254 x 100mm (10 x 4in) flanged "uni- 
versal chassis member." Using a centre -line, punch 
a 16mm (58in) hole in the middle for VC1/2. At 
73mm (278in) distance from this centre, punch holes 
for the bandswitch and VR1. 

Place the top of the plywood inside the front 
flange and drill flange and wood for three counter- 
sunk 6BA bolts which will secure these parts to- 
gether. VC1/2 is fitted by means of three counter- 
sunk 4BA bolts. This component is set back about 
10mm (38in) from the panel to bring the tuning knob 
lower (the spindle cannot be cut short due to the 
integral reduction drive). This requires spacers, or 

L3 Ferrite rod aerial 

angular shape are left so that the circuit board can 
be secured by four woodscrews driven through the 
holes in Fig. 2, and into the wood. The circuit board 
is fitted with the IFTs towards the top and IFT3 at 
the edge. It is then possible to reach all connections, 
etc. under the board if this should prove to be neces- 
sary. 

A piece of 6mm plywood 250 x 95mm (978 x 334in) 
is fitted to the bottom of the assembly by two right - 
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Fig, 4: Arrangement of the 
components on the front 
panel and wiring between 
the range switch and the 
ferrite rod aerial, and be- 
tween the volume control 

and the board. 

extra nuts, locked against the panel and capacitor. 
The ends of the bolts must on no account project 
beyond the thickness of the front capacitor plate. 

Fig. 4 shows the panel and connections to the 
circuit board can now be fitted. The trimmers TC1 
and TC2 are provided on the ganged capacitor, so 
are not shown separately. TC3 is soldered directly 
to the tags of S1 as shown. Capacitor C5 is mounted 
on S3. 
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Ferrite Aerial 
The aerial can be mounted by cutting a strip of 

paxolin about 75mm (3in) long and securing it by 
a small bracket, Fig. 2. The rod is then bound to 
the top of the paxolin. An alternative method is to 
cut a piece of hardwood or insulating material 
about 63mm (212in) long from material about 12mm 
(12in) wide and 9mm (38in) thick. This can be tapped 
for a bolt to secure it to the board or drilled for 
a self -tapping screw. At the top, a 'V' is filed to take 
the rod which is held with adhesive and thread 
passed round the rod and through a hole in the 
mount. 

Coils Ll and L3 are supplied wound on one 
former. Place this so that L3 is towards the middle 
of the rod, Fig. 4. Connect the beginning of Ll, 
lead A, to S1 and wire F of L3 to Cl. 1,2 is the 
largest winding, on a separate former. The tapping 
D is electrically near the end E. This can be seen 
by examination. Place L2 on the rod in such a way 
that the direction of rotation of the winding A to B 
is followed on by C to E. If this is not done LW 
alignment is impossible and L2 must be taken off 
the rod and placed the other way. 

Point G of 1_,3 is then wired to tapping D. Points 
B and C are connected together and to S2. Point E 
of L2 goes to the frame, MC, of VC1/2. These leads 
should be long enough to allow a little movement 
of the coils on the rod. Connections are best made 
with quite thin wire and sleeving is put on all the 
leads. 

IF Alignment 
The IFTs are aligned by the maker and it is better 

not to touch these until proper results are obtained. 
They may then be adjusted a little as necessary, 
using a proper trimming tool, such as that available 
from the maker. A wedge-shaped blade is likely to 
break the cores. 

To adjust the IFTs tune in a weak signal, with 
VR1 turned up near maximum, and rotate each core 
for best results. Only a small movement should be 
necessary. If equipment is available a signal genera- 
tor may be used, and output observed with an out- 
put meter. This allows more precise adjustment than 
does aligning the IFTs by ear. But despite this, per- 
fectly satisfactory results should be obtainable with- 
out instruments. Once the. IFTs are aligned, leave 
them alone, as they do not need touching when 
trimming the aerial and oscillator circuits. 

BF Alignment 
Trimmers TC1 and TC2 should be very slightly 

unscrewed. Switch to MW. Check that the medium 
wave coverage is from approximately 550kHz to 
1525kHz. If there is much error at the LF end of 
the band rotate the core of IA to correct this. Should 
there be considerable error at the high frequency 
end of the band, adjust TC2 as necessary. Sub- 
sequent adjustments depends on the positions of L4 
core and trimmer TC2. This means that if any change 
is made to the settings of these, later adjustments 
will be upset. So the correct positions for L4 core 
and TC2 must be found first, as shown by correct 
MW coverage, with the bandswitch in its central 
position. 

Tune in a weak transmission near the LF end of 
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the MW band and move Ll on the rod for best 
volume. Then tune to a signal around 1500kHz and 
adjust TC1 for best volume. As these adjustments 
influence each other, repeat them a few times. 

Switch to LW, set VC1/2 half closed and rotate 
TC4 until the 200kHz BBC Radio 2 is heard. Then 
tune to a signal near the LF end of this band, one 
or more foreign stations should be audible and move 
L2 on the rod for best results. 

If these adjustments are difficult to achieve check 
wiring to L2 and its "sense" upon the rod, and also, 
if necessary, the setting of the core of IA. 

Bandspread Adjustment 
A signal should be tuned in around 1500kHz, 

VC1/2 nearly two-thirds closed, and TC3 should be 
rotated for best results. All the trimming adjust- 
ments can, of course, be made with the aid of a 
signal generator. When using actual transmissions 
for this purpose, avoid very strong signals. These 
will operate the ACG system and its action will 
mask adjustments so that a critical setting is not 
found easily. Distant signals will be subjected to 

The top photograph shows the cutout in the base which enables the 
circuit to be worked on by merely pulling the set out of the cabinet. 
In the view at the bottom the set is lowered into its cabinet, when the 
speaker should align with the hole In the cabinet, shown in Fig. 5. 
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fading, especially on the higher frequencies, and 
this may make adjustment difficult. So choose a 
local transmission and carefully orientate the re- 
ceiver for a low level of signal. Check again through 
each band to get best results. 

Cabinet 
Construction of the cabinet is shown in Fig. 5. 

The receiver panel or top is assumed to be 254 x 
100mm (10 x 4in) so it is essential that the cabinet 
will clear this inside. Bearing this in mind the 
dimensions given are correct. The sides are of ply- 
wood while the front and back are hardboard. Glass- 
paper all meeting surfaces smooth and wipe away 
all dust. The sides are then secured to the bottom, 
using adhesive and a few panel pins. A 100mm (4in) 
diameter opening is cut in the front matching the 

Handle 

Sides (plywood ) 

178x105mm(7x41/..) 

Front and back (hardboard) 
270 x 178mm(105/8x7') 

Bottom (hardboard ) 
257 x 105mm (101/8x 41/8.) 1W3881 

Fig. 5: Dimensions of the cabinet and material required for its 
construction. 

position of the speaker. The sides and bottom edges 
and front are smeared with adhesive, placed together 
and fixed with pins. The case is they- turned over 
and the back similarly fitted. When the adhesive is 
dry, the exterior can be sanded. 

The back and front are covered with fabric secured 
with adhesive along the bottom of the case, at each 
end, and inside at the top, drawing the material 
taut. Any adhesive on the front of the case may 
penetrate the fabric and spoil the appearance. 

Wood -grained self-adhesive material is then cut 

to cover the sides and bottom. This is 100mm (4in) 

wide and overlaps into the top of the case. Four 
small feet are screwed on the bottom. The handle 
was pivoted in two small flat plates, screwed to the 
sides of the case. A flexible handle could be made 
from a length of material, folded and sewn, to match 
the case. 

The receiver panel can be provided with a card 
scale, calibrated in frequencies with the aid of a 

signal generator, or with station names marked. A 
straight wire can be soldered to the spindle of VC1/2 
or a dial can be cut from Perspex and fitted to the 
spindle. 

The bare aluminium was covered with self-adhesive 
material and contrasting strips cemented on at each 
end. There is a great deal of latitude, here, for indi- 
vidual finishes to be used. 

KINUVY NOTE! 
CHROMACHASE 4 

December 76/January 77 

Several readers have commented 
on the fact that the diode matrix in 
this project is unsatisfactory and 
many of them have suggested solu- 
tions. Although each solution appears 
to solve the problem each varies 
from the others. 

However, common to all is the cor- 
rection to D8. As it is used in the 
article it prevents any operation 
except Clock Reverse. The removal 
of this diode will enable the unit to 
function in all modes except Auto. 

We are trying all the readers' 
recommendations as well as some of 
our own and will publish our findings 
as soon as they are clear. 

OSCILLOSCOPE CALIBRATOR 
January 77 

In the components list R12 should 
be 10okfl and not 10052. 

PLEASE MENTION 

PRACTICAL WIRELESS 

WHEN REPLYING TO 

ADVERTISEMENTS 
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RVICE1IIHREADERS 
All boards, except SRBP, are glassfibre, drilled and roller -tinned 

To:- READERS PCB SERVICES LTD, PO BOX 11, WORKSOP, NOUS -1 
Please supply PCB/s as indicated by tick/s in box/es 

Issue Project Ref Price PIP I 

Sep 75 Electronic Clock (set of three) DN0795/6/7 2.40+15 
Dec 75 Random Number Selector DN0793A 0.98+12 
Dec 75 Sound -To -Light Display DN0798 1.15+12 
Dec 75 12V PA System DN2/JM 0.98+12 
Dec 75 Disco System, Amplifier 

(2 required) each AM0421 4.40+22 D 
Dec 75 Disco System, Light Modulator AM0423 3.50+22 E 

I Jan 76 Music Box SRBP DN1/JM 2.25+18 D 
glassfibre DN1/JM 3.00+18 E 

Mar 76 CMOS Crystal Calibrator AM0438 1.19+12 D 
Apr 76 DF Receiver (set of two) DN4/JM DN5/JM 1.92+15 E 
Apr 76 Wobbulator AM0443 1.08+12 E 
Apr 76 Auto. Slide Synchroniser AM0441 2.33+15 D 
June 76 Dig. Freq. Meter (set of 4) 4X A004 3.17+15 E 
July 76 Transistor Tester A002 3.08+18 E 
July 76 Disco Preamplifier A003 0.65+12 E 
Aug 76 Cassette Player Power Supply A001 0.65+12 E 
Sep 76 Jingle Machine A005 2.30+12 D 
Sep 76 Capacitance Meter A009 2.59+14 D 
Sep 76 Octavia AF Source A010 1.30+ 12 

Oct 76 Jingle Machine, Mains Unit A006 2.08+12 E 
Oct 76 Digital Car Clock (set) A001/2/3 2.58+12 
Oct 76 Interwipe DN8JM 0.80+12 E 
Oct 76 Video -Writer (set) D002/3/4/6 A007 21-44+50 E 
Oct 76 Hazard Flasher D005 0.76+12 E 
Nov 78 Low Level Battery Indicator A016 0.40+12 E 
Nov 78 Electronic Thermostat A017 1-30+ 12 

Nov 76 Cirtest Probe A018 0.48+12 
Nov 76 Burglar Alarm A019 0.50+12 E 
Nov 76 DFM Pre -scaler PCB A015 will be added to set of four 

DFM boards at no extra cost. 
Dec 76 Chromachase A021 5.70+22 E 
Jan 77 Oscilloscope Calibrator A023 1.25+12 E 
Jan 77 Icelert A020 1.454-12 E 
Jan 77 Polyphon, motor and main boards A025/4 7.90+20 E 

Polyphon, tune disc, blank, SRBP A008* 0.90+15 
Feb 77 Transistor Checker A026 1.18+12 
FM Stereo Touch Tuner DO23/4/5 7.50+20 E 
Post and packing is for one board or set of boards. Prices include VAT 
Remittances with overseas orders must be sufficient to cover despatch 
by sea or air mail as required. 

I enclose Postal Order/Cheque ACCESS welcome. 

No Send card number only, 

for £ made payable to READERS PCB SERVICES LTD. 

9- 
I NAME 

O I ADDRESS 
A 
at 

© IPC Magazines Ltd. 

Post Code 
Any correspondence concerning this service must be addressed to READERS 
LCB SERVICES and not to the Editorial offices. 
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SDeCnoIogg 

THIS month's S-DeCnology circuit will be good 
news for those who have bought an S-DeC 
and have constructed any of the previous pro- 

jects in this series. Good news because this project 
need not cost you a single penny more. All the 
components have been used in earlier projects so all 
you need to do is unplug them from your S-DeC and 
use them yet again. 

With St. Valentines Day so close, it seemed a topi- 
cal idea to build an emotion meter or "Passiono- 
meter". 

In practice, operation is very simple, with one 
person holding the end of a piece of wire, while a 
second person holds the end of another piece of 
wire. The couple can then hold hands., with their 
remaining free hands, and depending upon the 
"passion" involved, the bulb will light slowly from 
dim to full brilliance. 

Super alpha configuration 
Referring to the circuit in Fig. 1 the two BC109 

transistors are wired in a super alpha configuration. 
This circuit arrangement gives a very high gain 
indeed. If one connected a resistor between the 
base and the positive rail of an ordinary single 
n -p -n transistor, its value could be quite high, the 
actual ohmic value depending upon the circuit con - 

you will need 

Tr1 BC109 
Tr2 BC109 
L1 6V 100mA cycle bulb 
B1 6V battery 
One S-DeC. 
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DAVID GIBSON 

THIS MONTH 

'Passionometer' 
figuration and other component values. However, 
because of the very high gain involved when using 
the two transistors as shown, the resistance between 
the base of Trl and the positive rail can be quite 
high and the transistor combination will still con- 
duct sufficiently to pass enough current in Tr2 to 
light the bulb LP1. The numbered holes shown on 
the circuit diagram in Fig. 1 indicate the hole num- 
bers on the S-DeC into which the particular lead is 
plugged. Almost any n -p -n transistors can be used 
for Trl and Tr2 but the BC109s were selected be- 
cause they were already to hand from earlier pro- 
jects in this series. The circuit works by using the 
body resistance of the two people involved. This 
body resistance has really been substituted for the 
base resistor referred to earlier. if you look at Fig. 1 

you will see that holding the wires connected to 

36 

IF K 2251 

b 

BC109 viewed 
from below 

40 

Fig. 1: Circuit diagram of this months project. All components can be 
taken from past S-DeC projects, which means no further expense. 
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S-DeC holes 36 and 41 will complete the base to 
positive rail circuit via the resistance of the bodies. 

With fairly dry hands the bulb will probably not 
light at all. But if one waits for a few moments the 
fingers will perspire slightly and this "wetness" will 

vincing version then you might consider purchasing 
a meter. It would be necessary to remove the dial 
and recalibrate it with segments labelled "Cold, 
Cool, Warm, Hot, Passionate and Danger". By simply 
connecting the meter in series with the bulb LP1 

improve the conducting properties of the skin by 
lowering its resistance thus causing the bulb to 
start glowing. 

Metered 
As described, the "Passionometer" is very simple, 

cheap and will cause a lot of fun at any party. If 
you wish to make a more sophisticated and con - 

Photograph showing the actual 'Passionometer'. As can be seen only 
three components are needed to complete this simple circuit. 

Drawing of the S- 
DeC shown full 
size. If a meter is 
used as well as a 
lamp, It should be 
connected to holes 

59 and 64. 

it would read the current drawn by the bulb. Thus 
as the bulb started to glow brighter so the meter 
would read a higher "passion" score. A 6V 100mA 
bulb together with a 6V battery was found to be 
optimum, trading acceptable brilliance against 
reasonable circuit action. 

For those considering making the "meter version", 
the meter must be capable of reading 100mA FSD 
(full scale deflection). On test, simply plug the meter 
into S-DeC holes 59 (positive side of the meter) and 
64, and transfer the battery negative lead from 
S-DeC hole 60 to hole 65. The probes were simply the 
free ends of two wires which were plugged into 
holes 41 and 36 on the S-DeC. 

No guarantee 
That's all there is to this months' circuit. Of 

course, I cannot guarantee that the device will 
indicate passion with any accuracy nor will it 
measure emotion-but you can have an awful lot 
of fun trying to prove me wrong! 

Next months' S-DeC circuit again uses many of 
the components already employed in earlier pro- 
jects. It can also be used at a party, or for more 
serious applications. Basically a miniature pocket 
stroboscope, it is simple and easy to build. It can be 
employed to give the stroboscopic motion -freezing 
effect commonly found at Disco's these days. It can 
also be used for more serious things such as splitting 
an apparently continuous stream of water from your 
tap into thousands of tiny crystal droplets. 

The S-DeC project after that is even more fasci- 
nating ... but I'll tell you about that in next months' 
Practical Wireless. 

958 Practical Wireless, March 1977 



Here's the remarkable new 

uiaomasza 
Superscore Home TV Game 
Get it together for only £24.95 

Available to you in kit form at the same moment 
as its national launch, the brilliant new Videomaster 
Superscore contains the latest product of IMOS 

technology: a TV game chip. 
The logic contained in it had previously to be 

generated by 100 TTL devices. Now it is condensed 
into one 28 -pin chip. 

This all -new Videomaster plugs into your 625 -line 
UHF TV set (for overseas customers having VHF sets 
we can supply the necessary VHF modulator) to give 
you four exciting games (including tennis and football) 
and two future game options. It features on -screen 
digital scoring, realistic hit sounds, two bat sizes, two 

POST TODAY TO: r 

ball speeds, automatic serving and much more. It runs 
on six 1-1 volt SP1 1 type batteries (not supplied). 

The Videomaster Superscore kit costs only 
£24.95 including VAT (recommended retail price of the 
ready built model is over £40.00) and comes complete 
with ready -tuned UHF or VHF modulator, circuit board 
with printed legend, all resistors, transistors and diodes, 
built-in loudspeaker, socket for mains adaptor, and, of 
course, the TV game chip itself. 

Easy to put together the Superscore has full 
assembly instructions, circuit diagram and circuit 
description. Don't miss this chance to own the newest 
electronic game at such low cost. 

4, 
Please send me (Insert No. requ'd) Videomaster Superscore Kits at £24.95 (inc. VAT & P&P in UK) 

or £23.10+£4.00 for P&P overseas) 

I enclose my cheque/money order* for £ VHF modulator required YES/NO* 

NAME 

ADDRESS 

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

PW93 

ALLOW 21 DAYS FOR DELIVERY 

Practical Wireless, March 1977 

delete as necessary -J 
959 



TAMBA ELECTRONICS 
AMPLIFIER AND MIXER MODULES 

TAM1000 100W 4 OHMS 65V 

TAM500 50W 4 OHMS 45V 

TAM250 25W 8 OHMS 45V 

POWER SUPPLIES 
For 1 or 2 TAM2501500 

For 1 or 2 TAM1000 

(Carr. 50p on supplies) 

£900 
£7 50 

£4.75 

£750 
£9 90 

Suits loads 4-16 ohms Low distortion (0.1%) 
20-20,000 hz ±1dB Low profile (1" High 31" x 3") 

Silicon circuitry throughout 75% efficient 
Glass fibre P.C.B. Accepts most mixer/preamps 

High sensitivity (100mV 10k) Four simple connections 

QUALITY PRODUCTS 
FOR HI-FI, DISCO, 
P.A. GROUP AND CLUB USE 

25 WATTS - 100 WATTS RMS 

High Grade Components used throughout: Texas, Mullard, R.C.A., Plessey, etc. 

ALL PURPOSE 

MIXER/PREAMP 
(WITH 00 mm SLIDER VOLUME) 

I Anodised & printed facia 
Suitable for multiple input systems 
High & low impedance inputs 
High sensitivity 
Built in supply smoothing 
20-20,000 hz ±1dB 
80dB Noise level 
Accepts a wide variety of inputs 
Wide range bass & treble controls 

Use up to 10 preamps with 1 power 

COMPLETE & TESTED assembly 
with Treble & Bass controls plus 
slider Volume Control. £6.50 

You may order as follows: C.W.O. (crossed cheques, P.O.s, M.O.s, etc.) C.O.D. (60p 

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 at 12% for 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 

anldom. 
FL'pSNEß11N11 TWINSI BANK 6 LIGHT 

LENGTH 
UNIT V n - 1411nches 

.. f1 
B.C. 

Frthng i£955 
1 t 

FtEL.S.ng f1035 

W ued ready for use 

complete wtth,hree £1895 
100 wattcoloudepenreddeentrmv 

flash in y 
that t random. 

Sound to Light 600 
MASTER UNIT WATTS 

aaj 

Ear" 

TYPE A SPOT 
CHANNEL (less lamp; 

£30.95 
metuow& a.11r,7f 
Wtp/1 <tUG$ A1. 

aws ,4r1,r sors£r 

TYPE B 3 BANK UNIT 

.../ 
BC £6.90 £6 90 I Fitting 

100 WATT SPOT LAMPS 
RE D, YELLOW,GREEN 

BLUE. £1.15,, 
CLEAR 

8.C. se E.S. 

sr.. 
3 lamps 

4 
Ming 

P.af6 lettuervat wro laPACKING 
t. ate r I 

8 C Fitting 

£1.95'" 
E S Fitting 

£2.12e 

TWIN BANK 12LIGHT 

UNIT 

jiff Length 
314. 

(less lamps) 

BiCing£15'60 Fitting£11 UU 

fee illustrated heat 8 nee Fn 

ALBEN ENGINEERING CO. LTD., 
DEPT. P W THE CRESCENT, WORSTHORNE, 
BURNLEY. LANCS. TelBurnley20940 

FANE SPECIALIST RANGE SPEAKERS 
Each designed to produce the individual 
sound requirement for its purpose. Robust 
Cast Aluminium Chassis 

DISCO/80 £25 95 
Linen Cone Surround 

GUITAR/80L £24.75 
For Lead Guitar 

GUITAR/80B £24.95 
For use in multiples for Bass Guitar. 

PA/80 £24.75 
For general purpose P.A. 

15" BASS/85 85w £37.95 
DISCO 15" BASS/I00 £39.95 
'80' For Bass Guitar 

FANE 'POP' RANGE SPEAKERS 
12" POP 33T 33w f13.95 15" POP 60 60w £25.95 
12" POP 50/2 50w £15.99 15" POP 70 70w f28.95 
12" POP 55 60w (22.95 18" POP 100 100w £44.95 

HIGH FREQUENCY HORNS 
J44 91012 £ 17.75 Range: 2 '5KHz-15KHz Range: 2KHz-15KHz 
Power: 50w with Power: 50w with HPXI 

HPX2 Imp: 8-16 ohms 
Power: 30w with , Size approx 

HPXI '{ ' 6h" x 3}' x 6}" 
Imp: 8 ohms Rec. Price 
Size approx £795 3}"x3}"x3" . 

J104 
Range: 2KHz-I5KHz 
Power: 50w with HPXI 
Power: 70w with HPX2 
Imp: 8 ohms 
Size approx Rec 
10}" x 3f" x 7}" Price 
HIGH POWER 'CROSS-OVERS' 
HPXI (3 .5KHz) Rec £2.75 
HPX2 (5KHz) Price 

£16.95 

920/2 
Range: I KHz-18KHz 
Power: 100w with HPX I 

Imp: 8 ohms 
Size approx 
14" x9" x 15" 1,';',c £59.95 
Rec Prices INCLUDE VAT. 2 years 
guarantee on above speaker models 
FANE SPEAKERS ARE SUPPLIED 
TO MOST LEADING UK MFRS OF 
GROUP & DISCO EQUIPMENT 

Distributors (Wholesale & Retail) Prices shown correct at 20.12.76. 
LINEAR PRODUCTS LTD, ELECTRON WORKS, ARMLEY, LEEDS. 
Manufacturers & Export enquiries tot- 
FANE ACOUSTICS LTD, 286 BRADFORD ROAD, BATLEY. YORKS. 
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by Eric Dowdeswell G4AR 

ALTHOUGH I haven't seen one yet I gather that 
we radio amateurs in the UK are to get a 
nice, new, shiny, and more expensive, licence 

from the Home Office as we renew our `tickets'. 
Seems all the odd bits of paper separately authoris- 
ing one to operate /T, /M and various odd modes 
not in the normal licence have all been abolished, 
and high time too. It is opportune to mention that 
the RSGB was fully consulted on the new licence at 
all stages and no doubt they have obtained every 
advantage for us that they could. 

The three world regional organisations that make 
up the International Amateur Radio Union have 
reached agreement on the radio frequency alloca- 
tions to be sought for the Amateur Service at the 
World Administrative Radio Conference to be held 
in 1979. Such early agreement augurs well for our 
cause but whether we amateurs get all that's being 
asked for will largely depend upon how we'll each 
national society presents its case to its own adminis- 
tration. 

We should count ourselves as being very lucky to 
have the RSGB behind us considering the very high 
esteem in which it is held by our authorities but, 
regrettably, the opposite is the case in many other 
countries where commercial interests and politics 
decide such matters. Whatever happens at the 
WARC at least we shall know that the RSGB did its 
best on our behalf. 

I wish it were possible for me to check back and 
see how long it takes someone writing in as a 'first 
timer' to go on and get his amateur radio licence. 
Jim Oram, just moved to a new QTH in Basing- 
stoke, has been a SWL for about a year now and 
has joined the Basingstoke ARS. He hopes to take 
the RAE next May and while I am sure that we all 
wish him all the best I feel that he is being a trifle 
optimistic. However, have a go, Jim! The experience 
of taking the exam is worth its weight in gold, pass 
or fail. Jim has a Heathkit GR64 and expects to really 
get into the DX when he gets his new aerial up. 

Alan Doherty BRS34968 is now in the peace and 
calm of Rotorua in New Zealand, at least until March 
next year when he is due to return to Northern 
Ireland. He has managed to listen around the bands 
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using two old valved radios, one as a BFO, so that 
he can copy SSB. Alan visits local ZL1QC who runs 
an FT401 and uses a Zepp aerial system, so he 
doesn't feel too home sick! 

In Holyhead John Higginbotham now has a nice 
new FR100B which puts his old receiver to shame. 
He is also talking about an FL200 Tx and a linear, 
so obviously John is not too far off getting his RAE. 
Don't forget the Morse exam OM, you'll need it if 
you are going to use all that gear! The only QRM 
being suffered by John at the moment is that caused 
by exam worries! Newcomer Bob Harvey of Oxford 
is 15 and has got under way on the SW bands with 
a Coder Mini -Clipper but feels he could do with 
something more ambitious. Perhaps Father 
Christmas came up trumps OM? Anyway, Bob added 
an audio amplifier and a large dial which he cali- 
brated himself, and with a 32ft. aerial he started 
to hear things. Bob, too, has made contact with his 
local ARS and looks forward to starting an RAE 
course soon. 

Anent the misfortunes of Robin Bayley of All- 
righton whose local RAE course collapsed, he heard 
from G4FGR who put him on to another course so 
let's hope it all proves worthwhile for Robin. He now 
has an Eddystone EC10 which enables him to copy 
CW and SSB from 15 to 80m, using a long wire. 
Readers often refer to a 'long wire' aerial but I 
wonder if that is really what they mean. In this sense 
it should mean that the aerial is long in terms of 
the wavelength which would mean 275 odd feet 
to be a couple of wavelengths on the 40m band! 
I don't think that many readers can go to that sort 
of garden! Most aerials are much shorter which is 
why it is so essential to employ an aerial tuning unit 
to make up the length electrically. 

In Harrogate Steve Cottis A8961 reports new 
countries with VP5, 5W1, VQ9 (Chagos Is) and 
FR7 all on 80m. He finds 20m closing down around 
dusk although the DX is still there after the Euro- 
peans have gone. Brian Harrison found something 
for the log on most bands down in Hastings, includ- 
ing rare KX6MU on 20m SSB. FO8EB is another 
that is quite rare and a worthwhile at any time on 
any band. Arnold Silverwood won't mind if I call 
him a 'first timer'. He lives in Nottingham and has 
built himself an HAC receiver and is starting to 
understand some of the amateur 'language'. While 
his set can be made to give quite good results I 
have pointed out to Arnold that there are more 
sophisticated sets around, and that he shouldn't 
write off our hobby too soon, if he feels he is not 
getting results! 

A very interesting club magazine that comes my 
way each month is TARS TALK, the 'voice' of the 
Torbay ARS, edited by F. Bolton G3VTQ. Besides 
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all the usual club chatter there are a couple of small 
but interesting articles in the November issue on 
Roof Space Aerials and Receiver Drift. At present, 
meetings are held at Bath Lane, Torquay (rear of 
94 Belgrave Road) but more suitable accommodation 
is being investigated. Anyone interested in joining 
the TARS is recommended to contact the Secretary, 
M. Yates G3UIQ at 23 Waverley Road, Newton 
Abbott, Devon. 

In Hastings, Jesse Luxton G8GMI is not bother- 
ing too much about VHF but concentrating on 
getting his code up for the examination. Unfortu- 
nately Jesse had a stroke in 73 which he feels has 
not helped at all. He recommends PAOAA for slow 
morse as they run a course over the air and suggests 
getting their booklet from PO Box 2083, Eindhoven, 
Holland for 6 IRC's. 

Andy Grendon of Dun Laoghaire, Co. Dublin has 
really got going since I wrote to him recently. He 
joined the IRTS and is now EI508 and attending 
Morse classes while a Heathkit SW717 helps him to 
cover the HF bands. He is in a built-up area and has 
little space for aerials. A 30ft end -fed suffices for 
the moment. 

Log Extracts 
R. Bayley:- 80m CW VS6D0 ZL2BFU ZS2PR 

40m CW CT2BP EA9FD K8CCV VE1AF 20m CR6LF 
FP8DH HKOCOP TG9TI VP8AA 15m AP2AD 
DUIDBT VK3XI ZP5CD 

A. Doherty:- In New Zealand 20m DL8NU 
EA3AEA EA6CK SV1BR 

S. Cottis:- 80m A4XGB FP8DX (QSL K9OTB) 
JA6YDG WA6EGL/VQ9 (Chagos Is) 20m CX7BV 
FP8ZZ FR7BI HK1CMX VP2GMB 5W1AB 15m 
A9XBD JY9CR VP5A YV2AMM 10m ZS1EZ 

B. Harrison:- 80m ZC4FS HP1YV 7X2HM 20m 
DU2EL KX6MU 9D5A (Iran) 15m PYOZAE (Trini- 
dade Is) 

All SSB except where indicated otherwise. 

MEDIUM WAVE DX 
by Charles Molloy 

TRANSATLANTIC DX dominates the scene this 
month, reception on this path being better 
than it has been for several years. Reader's 

logs show stations not normally heard while others, 
trying this path for the first time, are able to report 
success. Laurence Bennett writes from Bristol "at 
long last, mainly through help from your column, 
I have heard and verified my first transatlantic DX 
catches. Here is my complete North American log to 
date". Many thanks for the bouquet, Laurence. The 
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receiver is a Trio 9R59DS connected via an aerial 
tuning unit to a 68ft longwire aerial and the log 
consists of three stations from Newfoundland, CBN 
on 640 kHz, CKVO on 710, CJON on 930 plus four in 
New York City, WOR on 710, WCBS on 880, WINS 
on 1010 and WNEW on 1130. DXers who have still 
to hear North America should try after midnight for 
one of these stations, and if the path is open then 
at least one should be heard. 

Laurence raises an interesting point when he says 
"I managed to hear both WOR and CKVO on 710 at 
the same time which resulted in a jumble which 
was difficult to resolve". DX signals on the MWs are 
usually subject to slow fading, the cycle often last- 
ing a minute or two. This is typical of E layer recep- 
tion which is quite different from the fast fading 
experienced on the short waves and, occasionally, 
at the high frequency end of the medium waves, 
where the F layer is the part of the ionosphere res- 
ponsible for propagation. The technique on the 
medium waves is to stay tuned to a channel for 
several minutes when hopefully DX will appear out 
of the noise or, in the case of WOR and CKVO, 
either one will become dominant long enough for 
an identification to be heard. 

Simon Knott who lives in Cambridge reports two 
instances of DX on a channel normally occupied by 
a North American "local". Using a Trio 9R59 and a 
48ín loop he heard CFRB in Toronto as well as WINS 
on 1010kHz and on 930kHz which is normally the 
domain of CJON he logged CFBC Saint John City in 
New Brunswick. CFBC sent a QSL after a month 
and Simon asks if this station has been logged by 
anyone else recently. CFBC is something of a rarity 
in the UK because of the directional aerial used at 
the transmitter. This produces a null towards the 
north east which protects CJON from interference 
within its service area but, unfortunately, DXers in 
Europe as well are prevented from receiving its 
signal. Simon refers to CBM Montreal on 940kHz 
which he hears occasionally. CBM has an omnidirec- 
tional aerial which presents a rather weak signal to 
any European DXer who is patient enough to sit on 
the channel when the path to North America is open. 

Derek Taylor (Preston) is still trying to identify a 
US station on 1390kHz. Although he taped the iden- 
tification it sounds different every time he plays it! 
WCSC in Charleston, South Carolina, is a likely can- 
didate here, the writer having heard it several times 
and the other possibility is WEGP Presque Isle in 
Maine. Derek who uses a Realistic DX160 and loop 
also reports hearing WJR Detroit on 760 at 0109, 
WHAS Louisville Kentucky on 840 together with All 
India Radio outlets in Bikaner on 1330 (at sign -on 
at 0100) and Gwalior on 1390 at 0125, Radio Antilles, 
Montserrat on 930 at midnight, Radio Victoria in 
Aruba NWI on 960 at 0040 and WMDD in Puerto 
Rico on 1480 at 0310. Puerto Rico, although in the 
Caribbean, is one of the states of the USA and con- 
sequently US callsigns are used. Surprisingly, there 
are 52 medium wave stations operating in Puerto 
Rico and since the language can be Spanish or 
English it is very confusing for the DXer. Other 
Puerto Ricans heard in the UK are WKAQ Radio on 
550, WKVM in San Juan on 810, WHOA Radio 
Capital in Hato Rey on 870 and WUNO (Radio Uno) 
on 1320. 

Steve Whitt (G8KDL) who DXes in London with 
a Chapman S6BS communications receiver, PW loop 
and differential amplifier (Practical Wireless, April 
1973) has been experimenting. He replaced the 
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1 As the first stage o' 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 1he profession. It remains 
your property and represents a very large saving 
over buying a similar piece of essential equipment 

Build an oscilloscope. 

1 
T 

1 
T 

Z Read,draw and understand 
circuit diagrams. 

In a short time you will be able to read and 
draw circuit diagrams, understand the very 
fundamentals of television, radio, computers and 
countless other electronic devices and their 
servicing procedures. 

3 Carry out over 40 experiments 
on basic circuits. 

We show you how to conduct experiments on 
a wide variety of different circuits and turn the 
information gained into a working knowledge of 
testing, servicing and maintaining all types of 
electronic equipment, radio, t.v. etc. 

'There's only one way 
to master electronics... 
to see what is going 
on and learn by doing: 

This new style course will enable anyone to 
have a real understanding of electronics by a 

modern, practical and visual method. No 
previous knowledge is required, no maths, and 
an absolute minimum of theory. 

You learn the practical way in easy steps 
mastering all the essentials of your hobby or to 
further your career in electronics or as a self- 
employed electronics engineer. 

All the training can be carried out in the 
comfort of your own home and at your own 
pace. A tutor is available to whom you can 
write, at any time, for advice or help during 
your work. A Certificate is given at the end of 
every course. 

All students enrolling in our 
courses receive a free circuit 
board originating from a 

computer and containing 
many different components 
that can be used in experi- 
ments and provide an 

excellent example of current 
electronic practice. 

To find out more about how to learn electronics in a , 
new, exciting and absorbing way, just clip the coupon 
for a free colour brochure and full details of enrolment. 

Write to:- British National Radio & Electronic School 

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

NAME 

ADDRESS 

WB 37 
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B. BAMBER ELECTRONICS 
Dept. PW, 5 STATION ROAD, LITTLEPORT, CAMBS., CB6 1QE 

Telephone: ELY (0353) 860185 (2 lutes) Tuesday to Saturday 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 

GARRARD IV DC MINIATURE MOTORS, 
Typo 315M, 3200 RPM governed. size approx. 
14In. dle x 141nZgh. [ h 2mm spindle. Brand 

reeM or for 

S ILICON HIGH VOLTAGE RECTIFIER STICKS 
8Y185 (now) 36kV 2 5mA £1 sash, BY146 
(eoaquip) 12kV 2.5mA 459 each. 

VARIABLE STABILISED POWER SUPPLY, 
nains input, 0-24V output. otabllised end current 
limiting et 50omA + 32V at 50mA Brsnd new by 
British manufacturer. Sire approx. 74 t 24 o 41n. 
complete with external 5kO 3 -tom pot for voltage 
control. Connection data supplied. C7. 

14 DM REED RELAYS, 5 to 12V DC, 450 ohm 
toll. Designed to work directly from TTL Logic, 
Single Pole Change over. Contact ratings 28V A 
3W. £1,75 each. 

PLASTIC BOXES 34" square, 11" deep (wall- 
mounthp type) with 5 -pin din plug on front pensi. 
S Op sacra 

MAINS ISOLATION TRANSFORMERS. Tapped 
mains input. 240V at 3A + 12V et 500mA output. 
New, boxed, made by Gsrdn.ra, £12. 

SOLDER SUCKERS (Plunger Type). Standard 
Model, £4.50. Skirted Model, £445. Spare 
Nozzles 80p each. 

2N3065 type Trenslerors. O.K., but unmarked 
5 for £1. 

110V NEONS, SCREW -IN -TYPE, 4 for 50p. 

PLEASE ADD 8% VAT UNLESS OTHERWISE STATED 

PROGRAMME Ri (magnetic devicoe). Contain ALU -SOL ALUMINIUM SOLDER medo Sp Multi - 
9 microewitchee (suitable for mains operation) cors). Solders aluminium to itself or copper, 
with 9 rotating rame, alt individually adluet tale. brass, steel. nickel or tinplate, IO a with 
Ideal for switching disco lights, diepleys, etc., multicore flux, with instructions. Approx. 1 metre 
or Industrial machine programming. (Need slow coil 40p pack. large reel £2.78. 
motion motor to drive cama, not supplied.) 9 switch 
version f1.50. VARICAP TUNERS Mollard Type ELC1043/05. 

HEAVY DUTY HEATSINK BLOCKS, undrilied, 
Brand N [4.40+ 124% VAT. 

base eroe 24In. x 21n. with 8 fine, total height 
I.C.a nome coded, 14 DIL type, untested, mixed. 2}In. ßO9 each. 
20 for 25p. 

SPERRY 7-SEOMENT P.D.D. DISPLAYS digit 
height 0 31n, red, with decimal points, 15ßV to Mobile Converters. 24V DC input 13.8V et 
200V (nominal 180V) operation. Thew ere high- approx. 3 4A DC output, fully etabllleed. £3.50 each 
volt Industriel type end therefore brighter then (ides) for running 12V car radio from 24V lorry 
nonne) displays. An brand new. AT THE BARGAIN battery). 
PRICE OF 509 PER DIGIT. TYPE 332 (two digits 
in one mount) £1 eech. (Sorry, no single digit 
eceilebie.) Data supplied. 

85X201VHF Oso/MuitI, 3 for 50p. 
80108 (matai con), 4 for 500. 
PBC108 (pleetic BC108), 6 /or 50p. 
BP/51 Trsnsistore, 4 for SOp. 
BCY72 Transistors. 4 for ß0p. 
PNP audio type 705 Transistors. 12 for 25p. 
BF152 )UHF amp/ leer), 3 for SOp. 
2N3819 Fat., 3 for 809 
OC148 NPN SILICON, 4 for 50p. 
8C158 PNP SILICON, 4 for 509. 
BAY31 Signal Diodes, 10 for 3 
BA121 Vericap Diodes, 4 for 809. 
1N914 Diodes. 10 for 25p. 

SMALL MAINS SUPPRESSORS (smell chokes, 
ideal for radio, HI -Fi inputs, etc.), epproo. 41n. x 

14M., 3 for 509. 

S LOW MOTION MOTORS (suitable for pro - 
grammars, displeve, etc.) 230-240V ac. Input, 

Sration, 1 rev. every two to three minutes, 
om, sold Oct. 

MINIATURE PLIERS. High quelity "Crescent", 
made in USA [435 .VAT (3591. 

SIDE CUTTER!. High quality. £3.70 + VAT 30p. 

MIXED COMPONENT PACKS, containing 
resistorº, capscitom, pots, etc. All new. Hundreds 
of items. E2 per peck, while stock. lest. 

4MHa XTAL PACKS 110 assorted cals between 
4MHz end 5MHz). our salectlon only. £1 Pack. 

PERSPEX TUNER PANELS Iton FM Band 2 
tuners) marked 88-108MHz end Channels 0-70. 
clear numbers, rest bleckad out, smart modern 
apposante, ales epproo. 8}In. x 14M., 2 for 35p. 

A LARGE RANGE OF CAPACITORS AVAIL- 
ABLE AT BARGAIN PRICES, S.A.E. FOR LIST. 

PLUGS AND SOCKETS 
N Type Plugs SO ohm, Sop each, 3 for £1 S0. 
PL269 Ployys brand new, pecked with 

ran New, reducers, Shp or 5 for £3. 
S0239 Sockets , band new (4 -hole fixingtypa), 

each orr S for £2.28. 
25 -way 1SEP Plugs end Sockets, 409 set (t dug 

s 
Plugse and sockets sold aepereteh et 3ßp each. 

We now stock Spirelux Tools for the electronic 
enthusiast. Screwdrivers, Nut Spa nee. BA and 
Metric sizes, pop rivet guns, etc. S.A.E. for list. 

Miniature earphone with min. lick plug, 2 for 50p 
124% VAT. 

I.F. Ca}%na,V liAT.n. square, suitable for rewind. 6 for 30p 
+ 12 

TWIN I.F. CANS, approx. lin. o }In. x lin. high, 
around 3.5-5MHz, 2 separate transformers In 

1 con, internally screened, 5 for Sop + 12}% VAT. 

Lead eupprsssora (10kohm) for mobile plug leads, 
4 for 509. 

HEAVY DUTY RELAYS, 24V d.c. operated (will 
work on 18V) 3 heavy duty make contacts (around 
10A retIngl * 4 change over contacts * 1 break 
contact. New, complets with mounting bracket. 
(Ideal for switching HT on Lineare.) Many use. for 
this high quality unit. f1.50 each. 

103 transistor insulator seta. 10 for 50p. 

Dubllier Electrolytics, 50,F, 460V, 2 for 509. 
Dubllier ElectroMics, 1000F, 275V, 2 for 
Plessey Electrolytics, 470 F, 83V. 3 ton 509. 
TCC Electrolytics, 1000pF. 30V, 3 for 809 
Pleseey Electrolytics, 1000pF, 180V, 4Op each 
(3 for [1). 
Dubllier Electrolytic,. 5000pF, 35V. 509 each. 
Dubllier Electrolytics, 5000pF. 50V. 809 each. 
ITT Electrolytics, 8800pF, 25V, high grade, screw 
terminal., with mounting clippse, 50p eech. 
Plessey Electrolytics, 10,000pF et 83V. 75p eech. 
Plessey Cathodrey Capacitors. 0-0.40F at 12 5kV 
DC. Screw terminale. £1.50 eech. 
PLEASE ADD 124% VAT TO ALL CAPACITORS. 

TV PLUGS AND SOCKETS 
TV Plug (metal typa), 5 for 
TV Sockets (metal type), 4 for 
TV Une Connectors (hods-to-bedr »cirre, 4 fer SOp. 
PNaes add 124% VAT. 

BNC PLUGS Sex -equip), 5 for £1.50. 

WELLER SOLDERING IRONS 
EXPERT. Built -In -spotlight illuminates work Pistol 
grip with fingertip trigger. High efficiency copper 
soldering tip. 
EXPERT SOLDER GUN. f1780 + VAT (54p). 
EXPERT SOLDER GUN KIT (spore bits case. 
etc.). £9.80 +VAT 1789p1. 
SPARE BITS, PAIR, 30 VAT 129). 
MARKSMAN SOLDE RI NO IRONS 
SP15D 15W £3 * VAT 12491. 
SP25D 25W £3 + VAT 124p1. 
SP25DK 25W + bits, etc., kit £3.88 + VAT (3191. 
SP40D 40W £3.44 + VAT 12891. 
BENCH STAND with spring Marksmen irons. 
£2.22 + VAT 11891. 
SPARE BITS 
MT8 for 15W. 44p a VAT 4p). 
MT4 for 25W. 3389p VAT 3pI. 
MT10 for 40W. 42p VAT (3pl. 
TCP1 TEMPERATURE CONTROLLED IRON. 
Temperature controlled iron and PSU. £20 + VAT 
(£1.80). 
SPARE TIPS 
Type CC single flat, Type K double flat fine tip, 
Type P. very fine tip. £1 each + VAT (ß9f. 

MOST SPARES AVAILABLE. 

MULTICORE SOLDER 
Sien 5 Savbit 18 s.w.g. in alloy dispenser. 32p 

VAT 1. 

Size C i S13 AV 18 Sevbit 18 a.w.g.. 589 + VAT (401. 
Sire 

12 ppit 
18 s.w.g. on Plastic reel E1 SO 

} Kg. I l t 1 1 80 x 40, 20 s.w.g. on plait.. reel £3. 

Terms of Business. CASH WITH ORDER. MINIMUM ORDER f2. ALL PRICES INCLUDE POST & PACK/NG (UK ONLY). SAE with ALL fNOUIRIES Please 

PLEASE ADD VAT ASSHOWN.ALL6000SINSTOCKDESPATCHEDRYRfTURNCALLERSSATURDAYSONLY930 1100 130 5.00 

9eta reeedeal AU* 
A. Marshall (London) Ltd Dept: PW 

40-42 Crlcklewood Broadway London NW23ET Tel:01-452 0161/2 Telex: 21492 
& 85 -West Repent St Glasgow G2 2QD Tel: 041-332 4133 

S 
a 1 Straits Parade Fishponds Bristol BS18 2LX Tel: 0272-654201/2 

Catalogue price 55p post paid 
(40p to callers) Call in and see us 9-5.30 Mon -Fri 9-5.00 Sat 

Our range covers over 7,000 items. The largest 
selection in Britain. 
TOP 200 IC's TTL, CMOS & LINEARS 
CA3020A 
CA3028A 
CA3028B 
CA3030 
CA3080A 
CA3045 
CA3046 
CA3048 
CA3049 
CA3052 
CA3053 
CA3080 
CA3080A 
CA3086 
CA3088 
CA3089 
CA3090 
CA3130 
LM301A 
LM301 N 
LM304 
LM307N 
LM308N 
LM309K 
LM317K 
LM318N 
LM323K 
LM339N 
LM348N 
LM360N 
LM37oN 
LM371N 
LM372N 
LM378N 
LM374N 
LM377N 
LM378N 
LM379S 

LM3BON 98p MCI350 75p76650N I' IOTBA700Q I AI 
LM38IA 2 45MC1351 1 2076660N 60p¡TBA720Q 2.30 
LM38IN 1.60MCI352 97p 76666N 92pTBA750 1.98 
Lh,382N I.15MC4357 I.45TAA3IOA I S0TBA750Q 2 07 
LM384N 1.45 MCI458 9IpTAA3208 1 . ISTBA800 

1 20 
LM386N 80p NE555 53pTAA350A 2 48TBA810 I 16 
LM387N I 05NE556 I OSTAA52I 1.00 TBA820 1 03 
LM388N I 00NE565 1 30TAA522 1 -90TBA920 1 79 
LM389N 1 OONE566 1.65TAA550 60pTBA920Q 2 99 

I'80TAA560 1.60 TBA940 1 .62 
TAA570 2 30TCA160C I 85 
TAA61 IB I 851TCA160B 1 61 
TAA621 2 1STCA270 2 25 

60p 76001N I 57TAA6618 I 32TCA280A I 30 83p 76003N 2 53TAA700 391TCA290Q 3 13 73p 76008K 250TAA930A 
I OOTCA420A 1 84 63p 76013N 1 70TAA9306 I .05TCA730 3 22 50p76013ND I 37TA0100 
1 95TCA740 2 76 409760I8K 2'50TBA120 65pTCA750 2.30 

90P 76023N I 70TBA400 
I .50TCA760 1 38 30p76023ND 1 37TBA500 
2 21TCA800 3 13 

I90p76761 
76033N10N 11'54:TBA5000 130UAA170 200 

TBA510 2 21 UAA180 2 00 I9176115N l'87TBA51oQ 
2 30CD4000 2.0p1 7576116N 2 asp 76131N I 30 

06TBA520 
2 21 CD4001 20p 

1 4076221N 1 .94TBA520Q 2.30 D4002 20p 
7Sp76227N 1 31 TBA530 I 90 D4006 1 10 

76976228N 1.75 TI3A5300 2 07 04007 20p 
6076530N 91pTBA540 2 21 D4008 97p 

68p76532N I SOTBA540Q 2 30 D4009 37p 
.7576533N I.30T8A550 3.13CD4010 57p 
4776544N I 44TBA550Q 3.22CD40I1 20p 
8576545N 2 09TBA560Q 3.yCD4012 30p 
0076546N I 44TBA570 I 49 CD4013 57p 
9I76550N 41pTBA570Q I 38CD4014 1.01 
9876552N 63pTBA64IQ 2 SOCD4015 1 01 

3.95MC1327 5476570N 2 13TBA651 1 CD4016 36p 
LM380-8 90p MC1330 92p 76620N 2.IOTBA700 1 321C04017 1 01 
SEND FOR OUR NEW CATALOGUE WITH S00 NEW LINES- 
55p post paid 

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

68p 
1.88 
Slp 
1.59 
2.52 
3.130 
94p 
65p 
41p 

245 
6Spp 

1'17 
2.10,LM1808 
3.00',LM1828 
1.23 LM330 IN 
6 LM3302N 
I .7SLM3401N 
1.91 LM3900 
2.7lLM3905 
3 LM3909 
2-25 MC1035 
2.13MC1303 
2-1SMC1305 
1-15MC1306 
I.75MCI310 
2dSMCI312 

2-29 
1.01 
1.29 
1.24 
1.89 
1.40 
89p 

2.23 
1 66, 
1 61 LM702C 73pNE567 
60p'LM709C 66pSAS560 

4SpSAS570 
609 5042P 

LM709N 
LM710C 
L M7 ION 
LM723C 
LM723N 
LM741 C 
LM741 N 
LM741-8 
LM747N 
LM748-8 
LM748N 
LM 1800 

POPULAR 
2N696 3ßp 
2N697 30p 
2N698 62p 
2N699 SSp 
2N706 24p 
2N706A 12.p 
2N708 21p 
2N709 Sop 
2N718 27p 
2N718A 50p 
2N720A 80p 
2N914 3ßp 
2N916 30p 
2N9(8 38p 
2N929 25p 
2N930 28p 
2N1131 60p 
2N1132 60p 
2NI613 33p 
2N1711 37p 
2N 1893 30p 
2N2102 60p 
2142218 33p 
2N2218A 37p 
2N2219 30p 
2N2219A 32p 
2142220 3ßp 
2N222) 22p 
2N2221 A 26p 
2142222 15p 
2N2222A 23p 
2N2368 23p 
2N2369 25p 
2N2369A 23p 
2N2646 7ßp 
2N2647 1 40 
2N2904 36p 
2N2904A 37p 
2 N2905 37p 
2N2905A 28p 
2N290ß 28p 
2N2806A 25p 

SEMICONDUCTORS 
2N2907 21p 2N3791 3.10 2N6121 38p BC107 1Sp 
2N2907A 22p 2N3792 3 50 2N6122 41p BC108 ISp 
2N2924 13p 2N3794 20p 2N6123 43p BC109 ISp 
2N2926 12p 2N3819 36p 2N6126 43p BCI13 17p 
2N3019 SSp 2N3820 38p 40361 45p BCIIS 19p 
2N3053 30p 2N3823 75p 40362 48p BCI 16 I9p 
2N3054 60p 2N3904 lip 40363 1.20 BC116A 20p 
2N3055 70p 2N3908 22p 40406 58p BCI 17 12p 
2N3390 25p 2N4036 67p 40407 43p BC I 18 16p 
2N3391 iSp 2N4037 SSp 40408 63p BCI19 30p 
2N3391A iSp 2N4058 20p 40409 65p BCI21 45p 
2N3392 16p 2N4060 20p 40410 6Sp BC 132 30p 
2N3393 13p 2N4061 17p 40411 2-85 BC134 ISp 
2N3394 16p 2N4062 18p 40594 73p BC135 
2N3439 88p 2N4126 17p 40595 86p BC136 19p 
2N3440 64p 2N4289 20p 40673 73p BC137 14p 
2N3441 83p 2N4919 63p AC126 37p BC140 40p 
2N3442 135 2N4920 70p AC127 44p BC141 43p 
2N3638 16p 2N4921 30p AC128 37p BC142 30p 
2N3638A 16p 2N4922 SSp ACI5IV 33p BC143 30p 
2N3639 30p 2N4923 70p AC152V SOp BC147 12.9 
2N3641 lop 2N5190 60p AC153 49p BC148 12p 
2N3702 17p 2N5191 70p AC153K SSp BC149 13p 
2N3703 16p 2N5192 73p ACI76 40p BC153 27p 
2N3704 15p 2N5195 90p AC176K 60p BC157 12p 
2N3705 ISp 2N5245 33p ACI87K 55p BC158 12p 
2N3706 I6p 2N5294 40p ACI88K 53p BC159 I4p 
2N3707 18p 2N5295 40p AD161 85p BCI60 30p 
2N3708 16p 2N5296 40p A0162 85p BC161 30p 
2N3709 18p 2N5298 40p AF106 33p BC167 12p 
2N3710 16p 2145447 13p AF109 73p BC168 lip 
2N3711 18p 2145448 13p AF124 65p BC169 lip 
2N37I2 1 -20 2N5449 19p AF125 63p BC 170 16p 
2N3713 2-30 2N5457 22p AF126 65p BC171 14p 
2N3714 1.45 2N5458 33p AF127 6Sp BC172 12p 
2N3715 1.55 2N5459 29p AF139 69p BC 177 20p 
2N3716 2-80 2N5484 34p AF186 SOp BC I78 20p 
2N3771 1.83 2N5486 38p AF200 70p BC179 23p 
2N3772 2.00 2N6027 33p AF239 74p BC182 Ilp 
2N3773 2.90 2N6101 059 AF240 98p BCIB2l 14p 
2N3789 2.90 2N6107 42p AF279 80p BC183 I I p 
2N3790 3 IO 2146109 42p AF280 85p BC183L 14p 

"FULL RANGE OF THYRISTORS, TRIACS, DIACS & ZENERS - 
ALWAYS IN STOCK" 
Prices correct at 10th. Jan., 1977, but all exclusive of VAT. P. & P. 309 
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2N3819 FETs in the differential amp with 2N4416s 
and the resistors with metal oxide types and obtained 
greater gain and less cross modulation. He says that 
conditions have been excellent and on some days 
(nights!) WINS on 1010 has been roaring in as early 
as 2230 causing interference to the Dutch station 
(Lopik) on 1007kHz. Steve finds North American 
stations excellent verifiers, he sends an International 
Reply Coupon with every report, and quotes from 
a letter from WBZ Boston (on 1030) which suggests 
that since they beam their signal on 270° he may 
have received them after their signal had circled the 
world! Unlikely, as propagation on the medium 
waves requires a path of darkness between transmit- 
ter and receiver. 

More DX from Michael Mingworth of Christchurch 
who reports hearing KMOX in St Louis on 1120 with 
his Trio 9R59DS receiver. This is a really good catch 
which is only logged when reception is really good. 
Incidentally, US stations use one of two prefixes in 
their callsigns. Those beginning with the letter K 
are with one exception, KDKA, to the west of the 
Mississippi while those with the letter W are to the 
east. A callsign beginning with K means real DX 
from the UK. 

An unusual request for identification comes from 
Nick Hall -Patch of Victoria, British Colombia, who, 
with a friend, heard an unidentified broadcast, in a 
transatlantic direction on 566kHz. It was at 0725 and 
consisted of a single short pip every 15 seconds. The 
station according to a law well known to medium 
wave DXers, faded out just before 0730 when of 
course Radio Eireann would have signed -on for the 
day. The writer had never noticed these pips before 
which only shows that one man's DX is another's 
QRM. (BBC Radio 4 also uses them-AED.) 

Bob Bonsai! of Buxton wants to buy a good radio 
that will pick up North American stations on the 
medium waves. Reports this month come from users 
of the Trio 9R59D/E, Realistic DX160 and Chapman 
S6BS. It would be a great help to readers starting 
the hobby if all logs were accompanied by full 
details of the receiver, aerials and any other gear 
in use. The time, in GMT, of any outstanding logging 
would also be invaluable. 

J 
SHORT WAVE BROADCASTS 

by Derek Bell 

THE Christmas season has slipped into history 
and one can collect together not only one's 
thoughts but the paperwork that floods in at 

this time! From Radio Havana there is the usual 

collection of those awful calendars, the size of a 
matchbox, printed with the dates, unrelentingly, in 
Spanish! Radio Havana is now asking for letters to 
be sent to Apartado 7026, Havana, Cuba, and is 
sending out a schedule which advises that broad- 
casts for northern Europe will be on 17885 between 
2010 and 2140, a very sparse service, with more 
time devoted to English language broadcasts to 
north, central and south America on 17750, 11865, 
11760, 11725, 9685 and 9525. Nearly 16 hours, in 
fact! 

Alongside this there is the usual crop of "Happy 
New Year" cards from other similar countries who 
seem to ignore the fact that the countries they send 
them to also celebrate Christmas! 

Tony Cook, at present living in Gibraltar, logs a 
few of the signals that whizz around the ether over 
the Rock. These are as follows: Radio Togo on 5048 
at 2100, Morocco on 4650 at 1930, Radio Prague 
(African Service) on 5760 and 5350 at 1900. Tony 
asks for information on the HAC Mk 2 set. I must 
confess I do not know a lot about this set but per- 
haps other HAC users can answer Tony on the 
problem of why the reception goes "up the spout" 
when he connects the bandspread! Finally, Tony 
would like to know of any books on the subject of 
DXing and here I can help. Radio Nederland has a 
very wide range of pamphlets on all aspects of the 
hobby and their address is PO Box 222, Hilversum, 
Holland. These publications are all free. 

Lawrence Bennett, from Bristol, takes me to task 
for the lack of Latin American and African stations 
in the column. Regular readers will remember that a 
few months ago, with the aid of a Latin American 
reader resident in London, we looked at the LA scene. 
However I can only report on the logs that I receive 
and if no one logs LA then I can't print it! It must 
be said that it is a long time since anyone sent in 
such a comprehensive list as Lawrence has and here 
are a handful of the "DXotics" that his Trio 9R59DS 
has pulled in via a longwire : - 

Radio Difusoras, Venezuela on 4890 at 2355 
Radio Timbira, Brazil on 4975 at 0430 
Radio Sutatenza on 5095 at 0045 
Sierra Leone on 3316 at 2153 
Radio Bangui on 5038 at 2200 

Perhaps it's the thought of the very late nights 
that puts off the majority of DXers but it is a fact 
that Latin Americans are strictly for the birds, night 
owls that is. 

M. G. Hayman has also a pet peeve and that is 
the fact that he waited for the arrival of his Codar 
Multiband 6 only to find that the firm had sent the 
order in two lots, and one parcel had got lost in the 
post! This must be a situation that drives the home- 
brew enthusiast right up the wall! Meanwhile he 
has to make do with his HAC Mk 2. 

The final letter this month is from V. Marland 
who resides in Connahs Quay, Clwyd, who requests 
information on the way that a station report should 
be layed out. This is very simple, the station name 
first, then the frequency plus the time in GMT. It 
is not worth logging signal strength since this can 
vary enormously. Add some notes on the programme 
heard and any identification signal heard. Notes on 
interference to the station are sometimes helpful. 
If you enclose a couple of IRCs this will expedite 
a confirmation but don't be too impatient! For now 
I will wish you best 73s to you and yours. 

Practical Wireless, March 1977 965 



by Ron Ham 
THE sun has been very quiet during December; 

in fact the writer recorded only one burst of 
solar radio noise (midday December 8th) and 

that was the first since November 21st. Alan Taylor, 
G3DME, Crowborough, Sx, heard the "seashore 
sound," normally associated with solar noise, on the 
10m band at 1747 on the 15th. Although the sun 
was set there could have been a large solar burst 
and Alan detected the radio signals as they came 
above the horizon. These reports are valuable and 
since Alan collects the International Beacon Project 
reports for the RSGB, any that you send to me will 
eventually end up with him. 

At 0947 on Dec. 15th the writer heard the signal 
from the IBP Beacon in Cyprus (5B4CY 28.180MHz) 
and that was the first time for a month. An interest- 
ing observation came from Walter Butt GC2FZC, St 
Peter Port, Guernsey, who noticed that when he can 
hear DLOIGI and 5B4CY on 10m, conditions on the 
2m band are above normal. What about it reaaers? 
The writer would like to hear a lot more about this. 

Very soon the number of sunspots will increase 
as the new cycle gets underway, and Derek Poulter 
G3WHK, Morden, Surrey, a keen all -band DXer, 
wants to know how to observe these with a tele- 
scope. First of all Derek, NEVER look at the sun 
directly through a telescope or any other optical 
aid, it is dangerous to the eyes, in fact it is unwise 
to look at the sun at all. The technique is to point 
your telescope toward the sun and project its image 
on to a white card (shaded from the main sunlight) 
and pencil in the spots that you can see. Most basic 
astronomical books will show this. 

Of course, you can always direct your 2m beam 
toward the setting or rising sun and listen around 
143MHz (Quiet spot outside amateur band) for the 
"seashore sound" or "whooshing" which is the radio 
noise from a sunspot. 

Although the atmospheric pressure was below 
30.0" for most of December it did rise sharply from 
29.5" at noon on the 8th to 30.0" by noon on the 9th 
and continued to rise slowly reaching 30.4" by noon 
on the 12th, and true to form, as this high pressure 
system moved southward, and the AP began to fall, 
there was a tropospheric opening. 

During the late afternoon of the 14th, Roy 
Bannister, GBLXR, Lancing, Sussex, worked several 
French stations on 2m SSB and on the 15th Roy 
heard a PAO and an ON come up on two. From his 
QTH at Newhaven, Sussex, Alan Baker G8LGQ, 
worked into the Midlands during the evening of the 
14th and also noticed patterns on his TV screen, 
another sure sign that an opening is in progress. 
From midday until late evening on the 15th the 

writer was receiving a strong picture from Lichfield 
on Chan. 8 (189MHz) and around 2000 a 559 signal 
from the Sutton Coldfield beacon (GB3SC) on 70cm. 

At 0930 on Dec. 5th, Joost Berden G3RND, Cowes, 
IOW, was taking his usual weather picture from the 
NOAAS satellite as it passed over and was surprised 
to find that it's 137.50MHz signal was weak and 
fluttery for about five minutes, a long time in a pass. 
The satellite came in at 20°E for an overhead pass, 
but the signal did not become strong and steady until 
it was 65°N. At -that time, Joost noted that conditions 
on 70cm were reasonable, he could hear GB3SC and 
during the previous evening he worked G3OSS in 
London for the first time, using SSB. There was 
definitely movement in the troposphere throughout 
both days, therefore it is possible that this region 
absorbed the satellite's VHF signal for a short time. 
The writer has known times when conditions were 
"up" on 70cm and flat on 2m. 

Derek Poulter, G3WHK, has worked a lot of 2m 
DX by keeping an eye on the barometer and he 
makes a point of watching the late night weather 
map on BBC TV to see if there are any "highs" 
building up. Derek has moved QTH and just received 
planning permission for his new aerial array :-HQ1 
mini -beam for 10/15/20, 4 element yagi for 70MHz, 
2 x 6 element arrays for 2m, and something for 70cm, 
and all supported by a 40ft Versatower! Our readers 
will be looking for some good reports, Derek! 

Another barometer watcher is that experienced 
VHF DXer, GC2FZC, who monitors the 2m beacons 
GB3CTC and GB3VHF daily and relates their signal 
strengths to the prevailing atmospheric pressure. He 
also has a regular Sunday morning sked with G3IEA 
and G8DOJ, both in Torquay, and they seldom miss 
out. In fact the sked with G3IEA has been going on 
for some 15 years! 

Don't forget, if anything unusual occurs on the 
VHFs the writer will be pleased to have the details. 
After all, it is your observations that help to put a 
particular propagation event into its proper perspec- 
tive. 
Late Note: A slight change in the prevailing high 
pressure during the evening of 23rd December 
caused a predominantly N/S opening which upset 
UHF TV and provided some good DX on both 2m 
and 70cm. Between 1900 and 2200 the writer received 
599 signals from beacons GB3SC (432.890MHz) and 
GB3EM (432.910MHz). At 2117 a 59 signal from 
G3DY in Northants, while on Ch. 8 (189MHz) a 
strong picture was received from the IBA trans- 
mitter at Lichfield. For most of the evening the 2m 
band was open from France through to northern -G. 

BROADCAST BANDS 
Short Wave Reports by the 15th of the month 
to Derek Bell, c/o Practical Wireless, Fleetway 
House, Farringdon Street, London, EC4A 4AD. 
Medium Wave Logs to Charles Molloy, 132 

Segars Lane, Southport, PR8 3JG. 

AMATEUR BANDS 
Logs covering any amateur band/s in band/ 
alphabetical order by the 25th of the month 
to Eric Dowdeswell G4AR, Silver Firs, 
Leatherhead Road, Ashtead, Surrey, KT21 
2TW. 
VHF 
Reports on VHF matters to Ron Ham, Faraday, 
Greyfriars, Storrington, Sussex RH2O 4HE. 
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Your free start 
to a rewarding 

new hobby. 
Heathkit 

make the world's 
largest range of 

electronic kits. 
Including hi-fi, 

amateur radio, test 
equipment and general 

interest kits. 
Every one of which comes to you 

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

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

So, besides making an attractive, useful 
piece of equipment,you'll also 
have the makings of a 
satisfying, rewarding hobby. 

To find out more, post 
the coupon we'll send you 
our latest catalogue. 
Heath (Gloucester) Ltd., 
Dept. P W-37, Bristol Rd., 
Gloucester, GL2 6EE. 
Tel: Glos (0452) 29451 

HEATHKIT 
BETTER BUILT BECAUSE YOU BUILD IT YOURSELF 

r he new Heathkit catalogue.Out now FRET. I 

To: Heath (Gloucester) Ltd., Dept. PW-37, Gloucester, 
GL2 6EE Please send me my Heathkit catalogue. I 

I enclose an lip stamp for postage. -- ., - 

Name 
Address 

Showrooms at 233 Tottenham Court Road 
London and Bristol Road Gloucester. 

The DECCAL1ET 
for armchair control 
of the orchestra 

The higher the price you have paid for 
your high fidelity equipment the lower the 
chance you have of obtaining the maximum 
enjoyment from it. 

If you have the very best high fidelity 
equipment you will have to lower the pick-up 
arm manually-probably using one of the 
various mechanical aids available, since in 
the past any automatic method of raising or 
lowering the arm might lead to a deterioration 
in the high performance of your equipment. 

The Deccalift is a motorised raising and 
lowering device which can be controlled 
from the comfort of your armchair. Just press 
to lower and press again to raise; allowing 
you to start and stop the music whilst sitting 
in your favourite listening position. 

The Deccalift makes it possible for you 
to enjoy to the utmost the pleasure of high 
fidelity sound reproduction. It has been de- 
signed for the hi-fi enthusiast who aims for 
the highest standard of equipment. 

For lull details write to: 

Decca Special Products, Ingate Place. 

Queenstown Road, London SW8 3NT 
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VALVES 
A1065 125 
AR8 ON 
ARP3 0-80 
ATP4 0.50 
B12H 3.00 
DAF96 0 N 
DF86 O -N 
01(96 0 7S 

DL92 0 50 
D196 6.7 
DY00/87 

8 45 
DY802 J 45 
E88CC/01 

1 30 
E180CC 

1-N 
E182CC3 

N 
EA50 0 40 
EABC80 

EAF42 0 70 
EB91 0 30 
EBC33 1 00 
EBC41 0 75 
EBF80 0 40 
EBF83 0 45 
EBF89 0 N 
EC52 40 
ECC81 0 45 
ECC82 635 
ECC83 035 
ECC84 0-35 
ECC8S 0-45 
ECC86 1 25 
ECC88 O -SS 
ECC189 

ON 
ECF80 0 45 
ECF82 0 45 
ECF8018.75 
ECFl042-N 
ECH42 II -85 
ECH8I 0.40 
ECH84 11.1111 

ECL80 0-N 
ECL82 0.40 
ECL83 0 75 
ECL86 0 N 
EF36 0.05 
EF37A 1 10 
EF40 0 70 
EF41 0-75 
EF80 0 35 
EF83 1 25 
EF85 0 40 

EF86 0 40 
EF89 0.35 
EF91 0-N 
EF92 0.50 
EF95 0 45 
EF183 0 40 
EF184 0 40 
EFL2000 7S 

EL34 0 70 

EL35 0 70 
EL37 2 20 
EL41 0 00 
EL81 0-N 
EL84 0 35 
EL85 0 N 
EL86 0N 
EL90 0 54 

EL91 1N 
EL95 0 70 
61504 a N 
EL821 1N 
EM31 0-70 
EM80 0 SS 

EM84 6N 
EM87 1.00 
EY51 0 40 
EY81 045 
EY8617 

0.45 
EY88 -N 
EZ40 0 70 

EZ41 0-75 
EZ80 a30 
EZ81 0 35 

GT1C 5-N 
GY501 0.80 
GZ32 8-65 
GZ34 OM) 
GZ37 1 N 
1(166 3.00 
KT88 4-00 
MHO 1-00 
ML6 0.7S 
0A2 045 
0132 0 
PABC80 

45 

0.40 
PC86 0.65 
PC88 065 
PC97 0-55 
PC900 -SS 
PCC84 0.45 
PCC89 0.0 
PCC189 

0-45 
PCF80 0 40 
PCF82 0.40 
PCF84 0-6S 

PCF200 
PCF86 0.45 TRANSISTORS Please write or phone for current price of any 

of the transistors, diodes shown below. 
0-M 

AF118 BC172 CRS3140 OC29 0C206 2N4058 
PCF201 BAV10 AF124 8C172A CRS251025 0C35 ZR11 2N4061 

N 
PCF801 AC113 AF125 BC212A GET115 OC36 ZR21 2N4172 

295 
0-55 AC126 AF126 BCY31 GET116 0C42 ZR22 2N5 

PCF802 AC127 AF127 BCY33 GEX66 0C44 2N456A 3N126 

0 -SS 
AC128 AF139 BCY72 NKT222 0C45 2N525 3N128 

PCF805 AC176 AF178 8F115 NKT304 0070 2N696 3N154 

/.10 ACY17 AF186 BF167 NKT404 0073 214708 3N159 

PCH200 ACY18 AF239 BF173 0A5 0075 2N918 SX754 

0.80 ACY19 AFZ12 13F185 0A47 0078 2141305 2S303 

PCL81 660 ACY20 ASY26 BFY51 0A70 OC780 2N1307 112082 

PCL82 0.40 ACY39 ASY27 BFY52 0A71 0081 2141309 40235 

PC1.83 0 70 
ACY40 ASY28 85Y27 0A73 0082 2N2062 40250 

PCL84 650 A0119 BC107 BSY38 0A79 00820M 2142411 40251 

PC1.88 0N AD16/ BC108 BSY95A OA91 0083 2N2989 N23A 

PCL805185 
AD182 BC100 BY100 0A200 00838 2N3053 N25 

8N ADZ71 13C113 BYZ16 0A202 0C139 2143054 N38A 

PFL200070 
ADZ12 BC116 CRS1/20 oAZ200 0CLIo 2N3055 N43 

AF114 BC118 CRS130 OC22 OC170 2N3391 N70 

PL36 610 AF115 BC138 CRS3/10 0C25 0C172 2N3730 N677 

P181 8 U AF116 BC137 CR53120 0C26 0C200 2N3819 N4148 

P182 8-50 AF117 BC148A CRS3130 oC28 OC2M 2N4038 N4785 

P183 8-S8 MINIMUM POSTAL ORDER E1. PERSONAL CALLERS WELCOME. 
PI -84 6N MANY OTHERS IN STOCK include Cathode Ray Tubes and Special Valves. V.K. 
PL501 111-85 UK Postage E1 -E2 20e E2 -E3 10p E345 don O:or £5 free. 

CO!2T 

PL508 0 OS 

PL509 1 35 
PL802 1 85 
PY33 O N 
PY80 0 N 
PY/811800 

0.50 
PY82 0.4 
PY83 0 S 
PY88 0.50 
PY500 1 10 
PY801 0 -SS 
00V03-10 

00V06 - 
40A /4 00 

OV03-12 
1 70 

SCt /400 
3.80 

SC11600 
5 S0 

SP61 0.80 
IT21 800 

U25 100 
U26 O -N 
U27 1 00 
U191 0 75 
U801 600 
UABC80 

0.45 
UAF42 0.70 
UBC11 0 N 
UBF80 050 
UBF89 0 S0 
UBLi 1-00 
UBL21 0 75 
UCC85 0 50 
UCF80 680 
UCH42 0 N 
UCH81 O N 
UCL82 0 45 
UCL83 670 
UF41 0 70 
UF80 0 /0 
UF85 0 SO 

UF89 O SO 

UL11 0 70 

UL84 0.50 
UY41 O -SO 

UY85 0.50 
V R105//30 

045 
VR150130 

0.45 
X81M 1 50 
X66 0 75 
Z8000 3 00 
Z801U 3 00 
Z900T 1.50 
1A3 0 55 
114 630 
IRS 050 
154 0.15 
ISS 0 15 
114 035 
1X28 0 75 
2021 0 S0 
21(25 9 N 
3A4 0 N 
306 0 40 
3S4 0 50 

3V4 0 IS 
5B;254M 

300 
58/255M 

500 
581258M 

S SO 

5R4GY 1 00 
5U4G 0 S5 

5V4G 0 65 
5Y3GT 0.60 
5Z3 1 20 
5Z4G 0.60 
5Z4GT 0.65 
6AB7 O N 
6AC7 0-N 
6AH6 0 70 

6AK5 0 45 
6AK8 0 40 
6AL5 6 30 
6AL5W 

ON 
6AM5 1 00 

6AM6 0-511 6C4 0 40 
6AN8 0.70 5C6 O.SO 

6,0,05 0i5 6C88 0.50 
6A05W 6CH6 1-60 

0.70 6CL6 0 75 

6AS6 0-80 606 O SO 

6AS7G 1-00 6EA8 0 7S 

6AT6 060 6F7 1-10 
6AU6 0.40 6F8G 0 75 

6AV6 0.50 6F12 0 N 
6AX4GT 6F17 1-00 

0 75 6F33 3.50 
6AX5GT 6H6 0 45 

1 00 6JaWA 
687 0 70 1-25 
6BA6 0 40 6J5 0 65 
68E6 0 40 6JSGT 0 55 

6BG6G1-00 6J6 35 
68J6 0 T5 6J7 0 65 

6807A 0 N 6J7G 0 40 
6BR7 1 30 6K6GT 0 80 
6BW6 1 10 6K7 0 SS 

6BW7 t-00 6K7G 0 35 

6K8GT 0.55 
6L6M 1 N 
6L7G 0 40 

6SA7 O.SS 

6SC7 0-75 
6SG7 0 55 

6SJ7 0 N 
6SJ7GT 

0 35 

6SK7 0 60 
6SL7GT 

0-55 
6SN7GT 

0 SS 

6S07 0 N 
6V6GT 040 
6X4 0 45 

6X5G 0-40 
6X5GT 0 S5 

6Y6G 0 95 

624 0 65 

6-3012 0 00 

787 0 J0 
7V4 0J0 
9D2 0 N 
9D6 0 50 
11E2 6 00 
12A6 O N 
12476 045 
12AT7 0 45 
12AU7 0 35 
12AX7 0 35 
12BA6 0 S0 

128E6 0 55 
128H7 0 55 
12C8 0 N 
12E1 3 75 
121(5 1 50 
12K7GT 

0 55 
12K8GT 

0 75 
12Q7GT 

0 50 
12SA7GT 

0 80 
12SG7 0 55 
12SJ7 0 55 
12Y4 0-40 
14S7 1 00 
19A05 0 70 
19G3 8 00 
19G6 6 50 
19H5 15 00 
20P3 0 60 
20P4 1 10 
25L8GT 

0 70 
30C15 1 -00 
30C17 1 10 
30F5 1 00 
30FL1 1 10 
30FL12 1 10 
30L15 1 00 
30117 1 00 
30P12 1 N 
30P19 I 00 
30PL13 1 10 
30P114 1 10 

35L6GT 
0 00 

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. 

VIDECON 
TUBE 
Type PONE 
English Else. 
E20 

TEST EQUIPMENT 
LARGE SELECTION 

PLUBICON TUBES 
Type XO 1071 Mallard E150 

Please add 
124% VAT 

THE VALVE WITH A 
GUARANTEE 

35W4 0 55 9003 
35Z4GT 9004 

0 70 9006 
5005 0 65 
50CD6G 

1.20 
75 1 00 
75C1 0 75 
76 0 75 
78 0 70 
80 0 75 
85A2 0 75 

803 6 N 
805 18 N 
807 0 75 

813 0 50 
866A 1 N 
931A 600 
954 0 S0 
955 0 S0 
956 O SO 

957 0 S SPECIAL 1629 0 70 
2051 1 

VALVES N 
5763 1-70 CV2339 
5933 3 00 45 N 
6057 0 M503-22J42ü 
6060 
6364 0 N 1(301 7 N 
6065 1 00 KRN2A 
6067 0 80 6-00 
6080 3 50 725A 25 00 
6146 3 35 TY4-500 
6146B S 00 30-N 
6360 1.70 2J1192 
8020 5 00 140-00 
9001 0 40 2J 52A 
9002 0 55 75 00 

0 70 
0 40 
040 

C.R. 
TUBES 

DG7-5 
12 00 

0G13-2 
18 00 

MW13-35 
3500 

VCR139A 
8 N 

3BP1 8.00 
5FP7 8 00 
88J 9 00 
88L 9 00 
CV5278N 

VALVES AND TRANSISTORS 
Telephone enquiries for valves, 
transistors, etc.. retail 749 3934 

trade and export 743 0899. 

COLOMOR (ELECTRONICS) LTD 
170 GOLDHA W K RD.. LONDON W12 
Open 9-12.30. 1.30-5.30 p.m. 
Closed Saturdays. 

SINTEL for MEMORIES and BOOKS 
A FREE CATALOGUE requested by post or phone, will be sent by return giving lu 

MPUt SWITCHES CLOCK CHIPS CASES and other components not 

HIGH QUALITY KITS 
50Hz CRYSTAL TIMEBASE KIT 
Uses: To Improve accuracy of your digital clock Ae a 

50Hz source In a clock with battery backup Accurate 
to within a few seconds a month. £62{ Order as XTK 
ADVANCED CLOCK KIT (ALARM) 
Six red 0.5" digits White case Touch -switch 

Ca 
snooze Crystal timebase Battery backup plus other 
features. Complete less mains cable, plug and battery. 
Order as ACK + XTK + BBK E33-58 
Also available less crystal control and battery backup, 
which can be added later. Order se ACK £2666 ACK 

GCK CLOCK KIT 
Four bright green 0.5" digit mantleplece or office clock 

Crystal control Battery backup White case - 

40mm x 154mm x 85mm. Complete less mains cable, 
plug and battery. 
Order as GCK + XTK + OBBK £1665 
Also available less crystal control and battery backup. 

GCK Order as GCK 
THE SINTEL CAR CLOCK KIT 
Four 0.5" red digits Neat white case Crystal control 

Battery backup. Suitable for all 12V negative earth01311131113 
cars 154mm z 85mm x 40mm. Kit complete less battery. 
Order ea AUT-CK £17 05 

Also available less case. 
Order as AUT -MODULE KIT E1S-45 AUT-CK 

CRYSTAL CONTROLLED 6 -DIGIT CAR CLOCK KIT WITH 
INDEPENDENT JOURNEY TIMER 
Runs oft 12V (car) battery -protected against low voltage drop -out -dis- 
play comes on with Ignition -Internal battery back-up allows temporary 
disconnection. 8 digit timer times journeys up to 24 hours In hours, minutes 
and seconds -automatic Intensity control (essential for Car use) -uses 
0.5" red LED digits. Same external appearances as our ACK but with 8 

push -buttons for setting time, starting, stopping and resetting timer, 
selecting display to show "time" or "journey time" -all control buttons 
functional irrespective of display mode selected. Complete kit including 
case. Order as CCK £3600 

Components 
from leading 
manufact only 

I details of our complete range of BOOKS DATA SHEETS MEMORIES CMOS 

listed here, with same day despatch for goods In stock. 

FAST SERVICE We guarantee that Telephone Orders for goods In stock 
ecelved by 4.15 p.m. (Mon. -Fri.) will be despatched on the same day by 1st Class 

Post (some heavy Items by parcel post) and our stocking is good. Private 
customers should telephone and pay by giving their Access or Barclaycard 
number, with a minimum order value of £5. Offelel orders, no minimum. 

USEFUL PRINTED CIRCUIT BOARDS 
Order Description: Price: 
As: DISPLAY HOLDING PCBs WIRED FOR 

MULTIPLEXING 
DS00-6 8 digit clock format for FN0500/TIL321/TIL322 LI.35 
DOS2.6 8 digit clock format for XAN652/XAN854 LI.35 
D500-4 4 digit clock format for FND500/TIL321/TIL322 £0.00 
OS00-8 8 digit counter format for FND500/TIL321/TIL322 E1 35 

DISPLAY PCBs Non -Multiplexed 
576.001 8 digit counter format for FND500/TIL321/TIL322 £1.30 
675.001 4 digit counter format for FND500ITIL321/TIL322 £0.90 
472-001 2 digit counter format for FND5001TIL321/TIL322 £O -N D500.6 

COUNTER PCBs 
912 -OSO Single PCB for building 2 digit CMOS counter with 

latch. Takes 2 x 111322 or FND500, 2 x CD4511, 1 x 

CD4518, R's and C's, etc. (please order components 
separately). Size 67mm x 71mm 

610.950 Set of two PCBs 876-001 and a PCB to hold all the ICs 
for building a 8 digit COUNTER MODULE USING 
TTL. Takes 8 x TIL321, 6 x 7447, 6 x 7475, 6 x 7490, R's 
and C's, etc. Size H. 30mm x W. 173mm x D.109mm 
(order 
COUNTEROKITa 

separately) 

142-200 A complete kit for building a 2 digit, single PCB, 
CMOS route Module. Includes PCB, 2 x TIL322 or 
FND500, 2 x 4511, R's, socket pins, etc. Size of com- 
pleted module H. 67mm x W. 71mm x D. 18mm 

£2.10 

£5. SO 

JUMBO LED DISPLAYS 
Part No. Manufacturer Colour 
FND500 Fairchild Red 
TIL321 Texas Instr. Red 
TIL 322 Texas Instr. Red 
XAN652 Xclton Green 
XAN654 Xclton Green 
5E701 Futaba Green 

Type 
Common Cathode LED 
Common Anode LED 
Common Cathode LED 
Common Anode LED 
Common Cathode LED 
Phosphor Diode 4 dig. 

Size 
0.5" 
0.5" 
0.5" 
0.8" 
0.8" 
0.5" 

Price 
£1-02 
E1-30 
1E1.20 
£2-45 
E24S 
£SN 

NEW BOOKS FROM SINTEL See Catalogue for other titles in stock 
Motorola McMOS Databook (Vol. 5 Series B), 500pp £3.30 
TMS8080 Microprocessor Datasheet E0 -7S 

TMS5501 Multifunction I/O Controller for 8080 Datasheet E0-73 

Our offices are at Link Property, 209 Cowley Road, Oxford but please do not use 
his as a postal address. 

ORDERS Add VAT at 8% + 25p p A p. Phone orders see 'Fast Service'. Expo, 
orders welcome. No VAT but add 10% (Europe), 15% (Overseas) for Air Mall 
p & P. (For export postage rates on heavy items -contact us first). 

SEND YOUR SINTEL 
ORDER TO 53 ASTON ST., OXFORD 

Tel. 0855 40791 
SINTEL 
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HY30 
15 Watts 
into 81-2 

HY50 
25 Watts 
into 812 

HYI20 
60 Watts 
into 812 

HY200 
120 Watts 
into 812 

HY400 
240 Watts 
into 412 

POWER 
SUPPLIES 

15-240 Watts ! 
HY5 

The HY5 is a mono hybrid amplifier Ideally tufted 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 correcting to external potentiometers (not Included). The 
HY5 Is compatible with all I.L.P. power amplifiers and power supplies. To ease construc- Preamplifier tion and mounting a P.C. connector Is supplied with each pre -amplifier. 
FEATURES: Complete pre-ampllfler in single pack-Multi-function equalization-Low noise- 
Low distortion-High overload-Two simply combined for stereo. 
APPLICATIONS: HI-FI-Misers-Cisco-Guitar and Organ-Public address 
SPECIFICATIONS: 
INPUTS. Magnetic Plck-up 3mV; Ceramic Pick-up 30mV; Tuner 100mV; Microphone 10mV; 
Auxiliary 3-100mV; input impedance 4.71(0 at 1kHz. 
OUTPUTS. Tape 100mV; Main 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 Pickup. SUPPLY VOLTAGE ± 16-50V. 
Price £4.75 + S9p VAT PAP free. 
The HY30 Is en 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., heatslnk, P.C. beard. 4 resistors, 6 
capacitors, mounting kit, together with easy to follow construction and operating instructions. 
This amplifier le Ideally suited to the beginner In audio who wishes to use the most up-to-date 
technology available. 
FEATURES: Complete Kit-Low Distortion-Short, Open and Thermal Protection-Easy to 
Build. 
APPLICATIONS: Updating audio equipment-Guitar practice amplifier --Test amplifier- 
audio oscillator, 
SPECIFICATIONS: 
OUTPUT POWER 15W R.M.S. Into 80; DISTORTION 0.1% at 1-5W. 
INPUT SENSITIVITY 500mV. FREQUENCY RESPONSE 10Hz-16kHz-.3dB. 
SUPPLY VOLTAGE f 16V. 
Pries £4.75 + S9p VAT PAP free. 
The HY50 leads I. L.P.'e total integration approach to power amplifier design. The amplifier 
features an integral heatslnk 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 Heateink-Only floe 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 11{Hz 
SIGNAL/NOISE RATIO 75dB FREQUENCY RESPONSE 10Hz-45kHz-103. 
SUPPLY VOLTAGE ±25V SIZE 105 50 25mm 
Price £S.21+77p VAT PAP free. 
The HY120 la 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 heatslnk-Load line protection-Thermal protection -Five connections-No external components 
APPLICATIONS: Hi-Fi-High quality disco-Public address-Monitor amplifier-Guitar and 
Organ 
SPECIFICATIONS 
INPUT SENSITIVITY 500mV. 
OUTPUT POWER 80W RMS into 80 LOAD IMPEDANCE 4-160 DISTORTION 0.04% at 60W 
at lkHz 
SIGNAL/NOISE RATIO 90dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
±35V 
SIZE 1145085mm 
Price £14.40+E1.14 VAT PAP free. 
The HY200 now Improved to give an output of 120 Warts 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 heatslnk 
-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 et 1kHz. 
SIGNAL/NOISE RATIO 96 dB FREQUENCY RESPONSE 10Hz-45kHz-3dB SUPPLY VOLTAGE 
±45V 
SIZE 114 100 85mm 
Price £21.20+E1.71 VAT PAP free 
The HY400 is I.L.P.'s "Big Daddy" of the range producing 240W Into 401 It has been designed 
for high power disco address applications. If the amplifier Is to be used at continuous high 
power levels a cooling fen Is recommended. The amplifier Includes all the qualities of the rest 
of the family to leed the market as a true high power hi -fidelity power module. 
FEATURES: Thermal shutdown-Very low distortion-Load line protection-No external 
components. 
APPLICATIONS: Public address-Disco-Power slave-Industrial 
SPECIFICATIONS 
OUTPUT POWER 240W RMS Into 40 LOAD IMPEDANCE 4-160 DISTORTION 0.1% at 
240W at 1kHz 
SIGNAL NOISE RATIO 94dB FREQUENCY RESPONSE 10Hz-45kHz -3dB SUPPLY VOLTAGE 
f45V 
INPUT SENSITIVITY 500mV SIZE 114 x 100 x 85mm 
Price £29.25+£2.34 VAT PAP free. 
PSU36 suitable for two HY30's £4.75 plus S9p VAT. P/P free. 
PSU50 suitable for two HY50's £E.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. 

TWO YEARS' GUARANTEE ON ALL OF OUR PRODUCTS 
Please Supply I.L.P. Electronics Ltd. 

Crossland House 
Nackington, Canterbury 
Kent CT4 7AD 
Tel. (0227) 63218 

Available 
June '76 

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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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 

100x50x25mrii,51p (1-9) 49p (10+) 
112x62x31mm 59p (1-9) 52p (10+) 

120x65x40mm 68p (1-9) 62p (10+) 
150x80x5Omm 77p (1-9) 74p (10+1 

190x110x6Omm £1.33 (1.9) £1.30 (10+) 
Polystyrene version 

Plain inside, no integral bushes 

112x61x31mm 35p (1-91 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 

0 AA 

/30 
1}1 YtLa 

AG 

AH 

Red, Ambr, Clear, Opal 19p each 

Green 28p lach 

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, 3/77. 

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

Price £7.56 (includes VAT & P.P.) 

SEVEN SEGMENT DISPLAYS 
Economy Quality - Only 66p 

0.3" - Red 

Common Anode - Left Decimal 

Full specification displays also available 
Red, Green and Yellow 

£1.35 each inc. data 

P.P. Note. Unless included in price add 25p Pos & packing 

for orders totalling under£10Prices include VAT and are 

in UK only fort months from journal issue date. 

(chaeMi l Williams Electronic 
47 Warne Ar., Cheadle Hulme, Cheshire SKB 6JP 

EYE CATCHING INSTRUMENT CASE 

Removable Red, Orange or Grey covers 
Black chassis with support brackets 

Overall size 250x167x68mm 
Price £11.66 (includes VAT & P.P.) 

ECONOMY QUALITY LED's 
50 for only £5 
100 for only £9 

Mixed bags, all sizes, various colours 

*1. ClimEsimtammr 

fe 
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 

OH LAMPHOLDER 
For LES or Midget flange lamps 

13mm hole fixing, lamp not included 
Red, Blue, Green, Amber, Clear, Opal, Orange 

Price 25p each (See P.P. Note below) 

Quantity quotations on request. 

SOUTHERN VALVE COMPANY 
Upper Floor, 8 Potters Road, 

New Barnet, Herts. Tel: 01.440 8641 

"QUALITY" Valves -90 day guarantee. ALL 
NEW& BOXED VALVES (Intl. tax)-many makes. 
Radio Societies, trade etc. welcome. 
AZ31 80I1 
DY86/7 8811 
DY802 42p 
EB91 18p 
ECC81 86P 
1,.0082 86P 
ECC83 84e 
ECC86 40p 
ECC88 48p 
ECH42 78p 
ECH81 8ip 
ECH83 88 
ECH84 68p 
ECL80 68p 
ECCCLLL88B$2$ 47 

ECC88 óop 
EF80 SOP 
EPOS 87p 
EF86 501: 
EF89 869 
EF183 87D 
EF184 87D 
21190 66p 
EL34 99p 
EL41 68p 
EL84 see 
EL509 1845 
E5184 601) 
EY51 47p 
EY86/7 88e 
EZ40/1 68D 
EZ80 86 
2281 80 
GY001 61.10 
0230 46p 
P(186 880 
PC88 68 
PC97 40p 
PC900 49 
PCC84 40p 

PCC89 60p 
PCC189 63 
PCF80 40p 
PCF82 60D 
PCF86 68p 
PCF200 969 
PCF801 60p 
PCF802 660 
PCF805 6140 
PCF806 60p 
PCF808 6140 
PCH200 77p 
PCL82 87p 
PCL83 60p 
PCL84 47p 
PCL85 l 
PCL805 J 62P 
PCL88 60p 
PCL200 6180 
PD500 6886 
PFL200 78 
PL30 7UD 
P1.81 60p 
PL81A 64p 
PL82 881 
P1.83 46p 
PL84 48p 
P1,3001PL604 

P1.608 £1.10 
PL509 1200 
PL519 8&80 
P1.802 6800 
PY33 62p 
PY8113 41p 
PY88 41p 
PY500 }110p PY500Af 
PY800 41p 

PY801 
UBF89 
UCC85 
UCH42 
UCB81 
UCL82 
UCL83 
UF4I 
UF89 
UL41 
UL84 
UY85 
U25 
U26 
U191 
0/30L2 
6BW7 

47 
48p 
72D 
48p 
48p 

68p 
48p 

7ßD 
60p 
POP 
70PD 

61,28 76p 
6V6 47p 
61.6 (near 99p 
egttly ET86) 
20L1 B0p 
20P4 86D 
3001 40p 
30015 78p 
30017 80p 
30(318 81.40 
30F5 60p 
30FL11 
30FL2f 97D 

30L1 40p 
80L15 78p 
301.17 72p 
30P12 76p 
30P19 70p 
30PL1 8140 
30PL13 76D 
30PL14 86p 
30PL15 86 
30P4MR 00p 

We otter return of post service. Post free over 
£1500. Postage: 1st valve 9p, extra valves Bp, 

Max. 75p. Most types available, send sae for lists. 
Discount Prices. All prices subject to alteration 
without notice due to market fluctuations etc - 
Telephone enquiries welcomed, sae with en- 
quiries PLEASEI. C.W.O. ONLY. No C.O.D. 
Export enquiries welcomed. VAT invoices on 
request. Mal I order only. (LARGE valves 2p extra). 

N T E R -L -.O -C -K I I -N -G' 
PLASTIC STORAGE DRAWERS 

IIII 
1; ,11;; 

11 1 11II 

l0li 

!!! 

71g 

DISCOUNT 

PRICES 

Newest, neatest 
system ever 
devised for storing small 
parts and components: 
resistors, capacitors, diodes, transistors, 
etc. Rigid plastic units interlock together 
in vertical and horizontal combinations. 
Transparent plastic drawers have label slots. 
ID and 2D have space dividers. Build up any 
size cabinet for wall, bench or table cop. 

AS SUPPLIED TO POST OFFICE, 

INDUSTRY & GOVERNMENT DEPTS. 

SINGLE UNITS (ID) (sins '. 2}ins >. 

2}ins). £2.50 DOZEN. 
DOUBLE UNITS (2b) (Sins 4}ins 
2}ins). £4.40 DOZEN. 
TREBLE (3D) E4-20 for 8. 
DOUBLE TREBLE 2 drawers, in one 
outer case (602) £6.50 for 8. 
EXTRA LARGE SIZE (601) £5.50 for 8. 

PLUS QUANTITY DISCOUNTS! 
Orders over £20, less 5%. 
Orders over C60, less 71%. 
PACKING/POSTAGE/CARRIAGE: Add 75p 
to all orders under DO. Orders L lOand over, 
please add 10% carriage. 
QUOTATIONS FOR LARGER QUANTITIES 
Please add 8% V.A.T. to total remittance 

All prices correct at time of going to press 

FLAIRLINE SUPPLIES 
(Dept. PW3) 

124 Cricklawood Broadway, London NW1 
Tel. 01-450 4844 

Camera 
111111 Kits 

and 
Ready 

xi Built 
Modules 

Whether 
professional 

student, teacher 
or amateur a 

CROFTON module 
Please send 10 12 is the answer 

15v slam, addressed envelope 

M7 
CROFTack ON 

Sere 
sell) 

l ts, offers 
a techn,cal 

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 Bs for most poblshed profeats aualade to oroe 

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

Middx. Tele. 01-891 1923 
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(ONTIIO, 

DRILL CONTROLLER 
YYO Electronically changes 

I7J 
DRI speed from a approxi- 

mately 1p revs at 
maximum. Full power at 

speeds by finger-tip control, 
Kit includes all parts, case, 

everything and full instructions. 
6345 including post & VAT. 
Made up model 61.00 extra. 

MAINS TRANSISTOR PACK 
Designed to operate transistor sets and amplifiers. 
Adjustable output 6v., 9v., 12 volts for up to 
500mA (class B working). Takes the place of any 
of the following batteries: PP1, PP3, PP9, PP6, 
PP7, PP9 and others. Kit comprises: main 
transformer rectifier, smoothing and load resistor 
condensers and instructions. Real snip at only 
61.50 VAT A 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- 
cluding probe tube 
and crystal ear- 
piece, 6266, twin 
stetho-set instead of 
earpiece. £1.00 
VAT and postage 
incl. 

MICRO SWITCH BARGAINS 
Ratedala ampo volta, 
fora)alto make a switch panel 
for a calculator and for dozens 
of other applications. 
Parcel of 10 for 6100, VAT and post paid. 
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 6426 post & VAT Paid. Ditto 9 switch 
6495 Post & VAT Paid. DITTO BUT 12 SWITCH 
1676 POST & VAT PAID. 
MAINS OPERATED SOLENOIDS 

Model TT2-small but powerful 
lin. pull-approx. size 15 x 14 
x 1 }in., 61.00 

Yodel 4001/-11n. pull. Size 
2} x 2 x 14in. £1.50 
Model TT1-11in. pull. Size 
3 x 24 x 2in. £8.50 
Prices include VAT & postage. 

SOUND TO LIGHT UNIT 
Add colour or white light to your 
amplifier. Will operate I, 2 or ;i 
lamps (maximum 450W). Unit in 
box all ready to work. 07.95 plus 
fillip VAT & Postage 

RELAY BARGAIN 
Type 600 relay with twin 500 ohm coils which may 
be joined in eerie) or parallel thus relay will 
operate off voltages between 5 and 30 volts DC. 
Price 449 each, 10 for £4 poet and VAT paid. 
BATTERY CHARGER 
Famous Atlas In metal case 
with meter, output lead. 
terminated by crocodile clip». 
For 6 or 12V charging simply 
by changing plug on front 
panel. Ready built new and 
still £6.66 plus £1 Post & VAT 

MULTISPEED 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 } 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. dia x 5 in. long. 
Price 2200 including Poet & VAT. 

SWITCH TRIGGER MATS 
So thle is undetectable under 
carpet but will switch on 
with slightest pressure. For 
burglar alarma, shop doors. 
etc. 241n x 18in £233. Poet 
A VAT 60p. 
131n x loin 11-86. Post A 
VAT 50p. 

ROTARY PUMP 
Self priming, portable, fits 
drill or electric motor, 
pumps up to 200 gallons 
per hour depending upon 
revs. Virtually uncorrod- 
able, use to suck water, oil, 
petrol, fertilizer, chemicals, 
anything liquid. Hose con- 
nectors each end. sew 
Poet Paid. 

SPIT MOTOR WITH CARTER 
GEAR BOX 
Probably one of the best spit 
motora 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 a tumbler 
for stone polishing; In fact, there are no ends to 
ita ones. Normal mains operation. 13.25 including 
POST & VAT. 

MULLARD UNILEX 
A mains operated 4 + 4 stereo nyatem. Rated one 
of the finest performers in the stereo field this 
would make a wonderful gift for almost any one in 
easy-to-aeeemble modular form and complete 
with a pair of Goodman¢ speakers 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 114-00 Including 
VAT and postage. 

TANGENTIAL HEATER UNIT 
This heater unit is moat efficient, and quiet 
running. le as fitted in Hoover and blower heaters 
costing £15 and more. Comprises motor, impeller. 
2kW element and IkW element allowing switching 
1, 2 and 3kW and with thermal safety cut-out. 
Can be fitted into any metal line case or cabinet. 
Only needs control switch. 6683 plus VAT & 
poet £1. 2kW Model as above except 2kW 64.86 
pine VAT & post 75p. Don't miss this. Control 
Switch 449. P. & P. 40p. 

ISA ELECTRICAL PROGRAMMER 
Learn in your sleep; Have radio playing and kettle 
boiling as you wake -switch on lights to ward off 
intruders -have a warm house to come home to. 
All these and many other things you can do if you 
Invest in an electrical programmer Clock by famous 
maker with 15 amp. on/off switch. Switch -on time 
can be set anywhere to stay on up to 6 hours. Inde- 

pendent 60 minute memory jogger. A beautiful unit. Price 6896, VAT & Postage 
60p, or with glue front, chrome bezel, 61.60 extra. 

ROOM THERMOSTAT 
Famous Satchwell, elegant design, intended for wall mounting. 
Will switch up to 20 amps at mains voltage, covers the range 0.30°C 
Special snip this month 6250, post and VAT paid. 

SMITHS CENTRAL HEATING CONTROLLER 
Price 17. 60 including VAT and postage. 

RANDALL CENTRAL HEATING CONTROLLER 
Price MI -50 including VAT and postage. 

THIS MONTH'S SNIP 
250 WATT TRANSFORMER 
Heavy duty power transformer which can be need for many purposes. 
Rated at 250 watts it is very well built with frames for upright mounting 
and le varnish Impregnated. Its primary is for 230/240 volts 50 cycles, it 
has four secondaries each 10v very high current windings. Just a few of the 
circuits it can power are 10.0-10v at up to 12 amps, 20.0-20v at up to 
6 ampo; single 10v at 25 amps; single 20v at 124 amps; single 30v at 
9 amps, single 40v at 6.5 amps. The transformer can be used for power 
circuits (charging, etc.) or for amplifiers, there being an earth screen 
between primary and secondaries. A transformer like this today would 
cost at lead E15 from the makers, however, we are making a special offer 
at 66.96 Post & VAT Paid. Grab some while you can, our stock may not 
Met long. 

£., 

AEROSOL RELEASE LUBRICANT 
Dry Film Lubricant. In aerosal can for easy application and for putting lubricant into places where the normal oil can cannot reach. Home and everyday unes. We 
have purchased a large quantity of these from the Liquidator and are able 
to offer them to you for about half of the original list price. 88p per 8oz can 
or 12 can. for £6 Poet & VAT Paid. The lubricant is I.C.I. lluon L169. 

MAINS RELAYS 
With triple 10 amp changeover contacts -operating 
coil wound for 230 volte AC, chassis mounting, one 
screw fixing, ex unused equipment 109 each, 10 for U 
post and VAT paid. 

HORSTMANN 24 -HOUR TIME SWITCH 
With 6 position programmer. When fitted to hot water 
systems this could programme as follow,: 

Programme Hot Water Central Heating 
0 Off Off 
1 Twice Daily Off 
2 All Day Off 
3 Twice Dally Twice Daily 
4 All Day All Day 
6 Continuously Continuously 

Suitable, of course, to programme other than central heating and hot water, for 
instance, programme upstairs and downstairs electric heating or heating and 
cooling or taped male and radio. In fact, there is no limit to the versatility of 
this Programmer. Mains operated. Size 3in x Sin x 2in deep. Price 6660. 80p 
Poet and VAT. no Illustrated but lees case 

SHORTWAVE CRYSTAL SET 
Although this uses no battery it gives really amazing 
results. You will receive an amazing assortment of 
stations over the 19, 25, 31, 29 metre bands. Kit contains 
chassis front panel and all the parts 11.90 -crystal ear- 
phone 56p including VAT and postage. 

PAPST MOTOR 
West German make, these fine motors are noted for their 
performance and reliability. Special features are the rotating 
heavy outer which acts as a flywheel to eliminate wow and 
flutter and switchable reversing. 
We have four types in stock, all 1320 revs., including starting 
capacitor. 

(1) Reference No. KLZ 20.50-4, 230 volts 50HZ, price 0650 
(2) Reference No. KLZ 32.50.4, 230 volts 50HZ, price 0660 
(3) Reference same as above, 115 volts 50HZ, price £260 
(4) Reference same as above, 110 volts 60Hz, price 0260 
Poet and VAT Sop each extra. 

TERMS: Where order le under £6 pleue add Sop surcharge to offset packing 
expenses 

J. BULL (ELECTRICAL) LTD. 
(Dept. P.W.), 103 TAMWORTH ROAD, 

CROYDON CR9 ISG. 

ITS FREE! 
Our monthly Advance Advertising 
Bargains List gives details of bargain arriving or just arrived -often bargain which sell out before our advertisement 
can appear -Its an interesting list and its free -just send S.A.E. Below are a few of the Bargains still available from 
a recent list. 
Remember 7.025? Electricians of the old school 
moot certainly will, and will agree it has greater 
current capacity (20 amps against 13 amps) and 
being stranded it will not break so easily and 
being larger it is easier to use. A fortunate buy 
enables us to offer 3 core 71)29 cheaper than we 
could offer 3 core 2.5mm. If you are contemplating 
installing a ring main, an immerelon heater, 
storage heaters or fires, then you should definitely 
buy some of this cable. It le p.v.c. covered, 
correctly colour coded and up to all British 
standards; in fact, was made by one of our most 
lamons cable companies. Price £9.609 + 76p per 
100 metre coil. Carriage £2.50 + 20p. 
Por lighting we offer 3 core 1.5mm at only 96.609 
+ 44p per 100 metres. Post £1.50 + 12p. 
Isolation Transformer. Very high current 416 
amps, primary 0-260 volta, last 60 volts in 10 volt 
steps so this transformer can be used to step up 
voltages for instance at the end of a long cable 
run. Secondary, centre tapped 120v. -0.120v so 
this transformer will isolate and step down or will 
isolate at normal mains in and normal mains out 
or finally it will Isolate and step up. A big trans- 
former completely enclosed in sheet steel box 
weighing about 300 lbs. Price 6100 + 08. Carriage 
at cost but we would prefer you to collect this. 
6 Bank Switch Panel. Thle is a Government Sur- 
plus item so it is very well made and contains 
switches which will break 15 ampo DC. The 5 
switches are completely separate so may be used 
to control separate circuits or they may be 
ganged together to bring in 5 heaters in parallel 
suitable for mains or battery work. Size of the 
switch is approximately 55 x ll x 1} and operation 
is by nickle plated toggles. Price 79p each + 6p. 
Poet 20o + 2p. 
Cooling Thermostat. The normal thermostat 
switches off ae the temperature in the room rises. It is, therefore, suitable for controlling electric 
room heating. We have a similar stat but with 
contacts which switch on as the temperature rises. 
These are for air conditioning or cooling circuits. 
Contacts again rated at 20 amps and these have 
changeover contacts so they can be used for 
cooling or heating or both but as their original 
function was intended for cooling they are set 
and calibrated for 12.40.F. Price £360p + 209. 
Pink Ernie is the same we have given to our 
latest disco light display because it le a random 
Basher and is very effective especially with 
coloured bulbs. Kit consists of motorised stud 
switch, master control switch, anti spark cape, 
9 lamp holders, connecting wire and wiring dia- 
gram. Price £5 + 40p. Post 60p + Bp. 
Neon Novelties. One of the moat versatile of 
electronic devices is the neon. you can make It do 
all sorts of things to regulate voltage, Imitate 
" Ernie" by lighting numbers at random. We have 
miniature neon° at 209 each also just come in 
neon valves 4 pin type, 10 for £1 + Op. Post 
50p + 4p. 
Emergency Lighting. We are coming up to the 
darkest and coldest days so moat of us will have 
memories of power cuts during the previous 
similar periods. If you are thinking of installing 
temporary emergency lighting at all you might be 
interested to know that we bave just received 
some Philips invert ore for working 12" fluorescent 
tubes from 12v car batteries. We are able to offer 
these invertors at half the proper price, namely 
£1.609 + 1Ep. Post 40p + 3p. 
Miniature Tubes also available 12" 75p + Op.. 
no extra pat if ordered with inverters, bi pin 
holders for these miniature tubes 109 + 1p each. 

Central Heating; Regulating, Mixing, Pumping 
System. In additional to circulating the water 
through the system, this can be used to regulate 
the supply to upstairs and downstairs or to 
domestic water or central heating as in,r,gsldjdition 
to normal pumping (which is itself aol stable 
4 ways) the output of the pump pewee first 
through a valve system, this valve system le 
motorized (or an be hand operated) and can be 
made to share the output evenly between two 
Beta of pipes or can be made to give an increased 
amount to one at the expense of the other. In 
the Spring for instance, you may not want much 
heat going through to your radiators but you 
still want maximum for baths etc. During the 
daytime you do not want to heat the bedrooms 
so you can send all the hot water through the 
downstairs rooms ^te. The pump is for normal 
mains operation and comes complete with 4 pipe 
union¢. Summary of the special features of this 
system is as follower -inductive pump drive 
(without shaft). Self cleaning pump construction, 
continuous water lubricated rotor, pump output 
adjustable in 4 stages. Switch to gravity circula- 
tion possible. Accurate automatic temperature 
regulation ± 1°C. We understand that the 
regular price of this pump la around £40. Our 
price is 120 + £1609. Post £3'24p. 

Panel Meters mainly G.P.O. 
(1) 3" x 24" flush mounting, 25UA f.e.d., scale 
calibrated 0-1000 meg ohms ideal if you are 
thinking of making a portable insulation teeter. 
Price £3.249. Poet 40p + 4p. 
(2) Edgemounting, size 3" x 1}" scaled meg 
ohms, specification mime as above. 
(3) 3" x 24" centre zero 25-0-25 rA special 
purpose scale, price £2-60p + 20y. Post 40p + 4p. 
(4) 30 circular scaled dB -O -minus 15 plus with 
current transformer. 0db 1 mW 600 ohms. Price 
£4 each + 329. Poet 40p + 4p. 
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ENGINEERS 

YOURSELF FOR A 

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

lob, higher pay? "New oppor- 
tunities" shows you how to get 
them through a low-cost, Home 
Study Course. There are no books 
to buy and you can pay as you 
learn. 

This easy to follow GUIDE TO 
SUCCESS should be read by every 
ambitious engineer. Send for this 
helpful 44 -page free book NOW! 
No obligation, nobody will call on 
you. It could be the best thing you 
ever did. 

CHOOSE A BRAND NEW FUTURE HERE 
>gel am MI CUT OUT THIS COUPON MI MINI 

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

Radio, Servicing & 
Repairs 
Radio Amateur's 
Exam. 

I 
1 

1 

t 
1 

1 

I 
Radio & TV 
Engineering 
Course 

I 

1 

1 

i 
I 

PO 
NO 

ELECTRICAL & 
ELECTRONICS 
Practical Radio & 
Electronics 
(with KIT) 

Electronic 
Engineering 
Certificate 

General Elect. Eng. 
Certificate 

C. & G. Elect. 
Installations 

Elect. Install. & 
Work 

C. & G. Elect. 
Technicians Li 

RADIO &. 
TELECOM- 
MUNICATIONS 
Colour TV 
Servicing 

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

AUTO & AERO 
Motor Mechanics 
C. & G. Motor V. 
Mechanics 
General Auto 
Engineering 
A.M.LM.I. 
Air Registration 
Board Cents. 

M.A.A.II.M.I. Dip. 

CONSTRUC- 
TIONAL 
Heating, Ventilating 
& Air Conditioning 

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

Painting & 
Decorating 

MECHANICAL ' 
A.M.S.E. (Meth.)[ ; 

General Mech. 
Eng. [-l' 
Inst. Engineers & 
Technicians C 
Maintenance 
Engineering C! 

Welding ' 
MANAGEMENT & 
PRODUCTION 
Computer 
Programming 

Inst. of Cost & 
Managements 
Accts. 

DRAUGHTS- 
MANSHIP & 
DESIGN 
General 
Draughtsmanship L] 

U' 

A.M.I.E.D. G 

Electrical 
Draughtsmanship L' 

1 

1 

1 

1 

G.C.E. 

-58 '0' & 'A' Level Subjects 
-over 10,000 Group Passes! 

Aldermaston College 
Dept. TPW 21, Reading RG7 4PF. 

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

NAME (Block Capitals) 

ADDRESS 

Other subjects of interest 

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

HOME OF BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY 

Postcode 

Age 

t 
, ' 

complete 

"DELTA" 

DIGITAL CLOCK KITS 

TEAK CASES 

GENUINE TEAK OR PERSPEX CASE 

DELTA DATA: 

prompt order 
despatch 

NON -ALARM 
£10.65 

+ VAT £0.85 

ALARM 
£13.43 

+ VAT £1.07 

including P & P 

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 £1300. 
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" 
4 Glowing Green =," high digits 12 or 24 hour. Non Alarm. 
Built &Tested module plus Perspex case. £11'00 inc. 
Clock chip AY5-1202 only £2 50. Discount on orders forti or more kits/clocks 

Send payment with order. S.A.E. for complete range. Overseas: Add 
£2 50 Airmail. 

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

SOLDERLESS BREADBOARDING-DECS 
The famous DEC System of Solderless Breadboarding is ideal for both the young 
and more mature students of Electronic Engineering as it enables circuits to be 

tried and tested without the use of soldering and because of the specially de- 
signed contacts allows components to be used over and over again. It is also 
extremely useful for the Circuit Designer who wishes to experiment with and 
perfect his circuit quickly yet economically. 

S -DEC (Model PB11) 
This, the most popular Board, is designed solely for the use of 
discrete components and is particularly useful for basic 
educational purposes. 
(No. of Contacts: 70) 1 off £1.90 

5 off £1-76 

T -DEC (Model PB21) 
This Board allows 2 TO5 or 1 OIL IC Station to be used and so 
is primarily intended for discrete work or for linear IC applica- 
tion where considerable numbers of discrete components may 
be required. 
(No. of Contacts: 208) 1 off £3.02 

5 off £321 

it -DEC 'A' (Model PB31) 
Theµ -DEC 'A' is specially designed for ease of use with IC's 
and allows 2 DIL or 4 TO5 stations to be used but will accom- 
modate discrete components with equal facility. 
(No. of Contacts: 208) 1 off £3.97 

5 off £353 

it -DEC 'B' (Model PB41) 
The µ-DEC 'B' is for similar uses asµ -DEC 'A', but has two 
16 lead IC sockets as part of the Board. 
(No. of Contacts: 208) 1 off £6.97 

5 off £610 

DEC ACCESSORIES 
16 DIL adaptor (with socket) PB062 
10 TO5 adaptor (with socket) PB072 
Single ended leads (set of ten) PB101 
Double ended leads (set of ten) PB102 
1mm plugs (set of ten) PB103 

All prices Include 8% VAT. P. & P. 25p. 

Our retail counter is now open, stocking a large variety of audio and electronic 
parts and accessories, branded and surplus. 

WE ARE SITUATED 2 MIN. WATFORD JUNCTION STATION 

E1.92 £,p 
£0110 
E009 
£Ou 

THE COMPONENTS CENTRE 
7 Langley Road, Watford, Herts., WD1 3PS. 

Tel.: Watford 45335 

972 Practical Wireless, March 1977 



NEW MULLARD & MAZDA VALVES 
All individually boxed. 
Full trade discounts to 
bona fide companies. 
Prices on application. 
DM70 0 69 EF80 0 62 PCC84 0'81 
DY86/7 0 70 EF83 1 10 PCC85 1 02 
04802 0 53 EF85 0 70 PCC88 oº8 
EMI 0.97 EF86 1.73 PCC89 0.97 
EBC81 0.89 EF89 1 73 PCC189 1 22 
EBF80 
EBF83 
E8F89 
EC86 

0 03 
0 66 
0 50 
o82 

EF91 
EF92 
EF95 
EF183 

1.35 
1 51 
1-63 
0 93 

PCF80 
PCF82 
PCF86 
PCF200 

0.34 
1 37 
0 97 
1.50 

EC88 0.84 EF184 0 93 PCF201 1 50 

EC90 0-94 EH90 1 22 PCF801 0.97 
EC97 0 69 EL34 1 40 PCF802 1 02 

ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECC88 
ECCt89 

0.70 
4.70 
0 70 
0.63 
1.02 
1 22 
0 77 

EL38 
EL84 
EL88 
EL95 
EM81 
EY51 
EY86 
EY86/87 

1.50 
0-70 
1-40 
1-02 
1-24 
0 89 
0.50 
0 70 

PCF806 
PCH200 
PCL82 
PCL83 
PCL84 
PCL85 
PCL88 
PCL805/ 

0.97 
1.73 
0.84 
0.97 
0 93 
0 72 
6 97 

ECF80 0.63 EY88 0 81 850 0 97 
ECF82 0 80 EZ80 0-84 PC/500 2.62 
ECF86 0 78 EZ81 0 70 PFL200 123 
ECH81 1.73 GY501 1 73 P L38 1.40 
ECH83 1.06 GZ34 1 22 PL81 1 23 
ECH84 150 0083 0 60 PL81 A 1.40 
ECL80 1.02 PC86 1 40 PL82 0 48 
ECL82 0.69 PC88 1 40 PL83 1 73 
ECL83 0.93 PC97 0 70 PL84 1-02 
ECL86 0 82 PC900 0 84 PL500 1 40 

EXPRESS 
POSTAGE 
15p for 1 Valve. 
Each additional Valve 
add 2p in UK. 

PL504 1.40 
P L508 1 73 
PL509 2 33 
PL802 2.33 
PY33 0.73 
PY81/800 0.72 
PY82 0 70 
PY86/7 70p 
PY88 064 
PY500A 1.50 
PY800 0.72 
PY801 0.72 
U28 1 22 
U191 1.17 
0193 0-56 
UBC81 060 
UBF89 0 65 
UCC85 0.66 
UCH81 1.73 
UCL82 1 02 
UCL83 1 02 
UL84 1.23 
UY85 0 73 
6/30L2/ 

ECC8041 20 
6F23/EF812 

1 16 

30C15/ 
PCF8001 22 

30C17 1.28 
30C18/ 

PCF8051 
- 29 

30F5/PF818 
1.35 

30FLI/ 
PCE8000.90 

30FL2 1 02 
30FL12 144 
30FL14 1.20 
30L1/PCC84 

0.43 
30L15/ 

PCC8051 35 
30L17 1 12 
30P4MR 1-63 
30P1Z/ 

PC801 1 22 
30P19/ 

PC802 1 06 
3oPL1 / 

PCL801 1 35 
30PL13/ 

PCL8001-47 
30PL14/ 

30C1/PCF80 PCL88 1 72 
0.84 30PL15 1 44 

NEW VALVES 
Individually boxed and 
guaranteed but of Euro- 
pean or other origin at 
greatly reduced prices. 
Quotations for any 
valve not listed. 
AZ1 1.00 EF39 1.25 082 0.45 
AZ31 1.00 EF80 4-35 PC88 0 85 
CBL31 1.40 EF85 0.45 PC88 0 85 
CL33 1.50 EF88 0.50 PC97 0 SS 
CY31 1.00 EF89 0.35 PC900 0 -SS 
DAF91 040 EF91 0.40 PCC84 0.45 
DAF98 
DCC90 

0.60 
1.85 

EF92 
EF95 

0.50 
0-45 

PCC88 
PCC89 

0.62 
0 55 

DF9I 0 40 EF98 0.80 PCC189 0.85 
DF98 
DK91 
DK92 
DK98 
DL92 
DL94 
DY98 
DY88 
DY87 
DY802 
EABC80 
EAF42 
EB91 
EBC33 
EBC11 
EBC8I 
EBF80 

060 
050 
1.00 
0-75 
0 50 
0.85 
0.55 
0 45 
0 45 
0 47 
0.38 
0 70 
0.30 
100 
0 75 
040 
0.40 

EF183 
EF184 
EL32 
EL33 
EL34 
EL38 
EL37 
E L41 
EL42 
EL84 
EL95 
EM80 
EM8I 
EM84 
EM85 
EM87 
EY51 
EY86 

0.40 
0.40 
0 60 
8'00 
0 70 
0.60 
340 
0.90 
1-65 
0.35 
0-60 
0.55 
0 60 
6 40 
1-00 

1 00 
0.45 
0.50 

PCF80 
PCF82 
PCF88 
PCF801 
PCF802 
PCF805 
PCF808 
PCF808 
PCL82 
PCL83 
PCL84 
PCL85 
PCL86 
PCL805/85 

P0500 
PEN45 

0 40 
0 42 
065 
0.60 
0.55 
0.90 
0-80 
1.00 
0.45 
0-70 
0.50 
0-80 
0 50 

0-60 
1-50 
0 85 

EBF83 0 40 EZ40 0.60 PL36 0-63 
EBF89 0 32 EZ41 0 75 PL81 0.55 
EBL31 200 EZ80 0 30 PL82 0-S0 
ECC81 0 45 EZ81 0 81 PL83 0 S0 
ECC82 0.38 GY501 0.90 PL84 O SO 
ECC83 0 38 GZ30 0.65 PL500 0.65 
ECC84 0.35 GZ32 0 65 PL504 0.08 
ECC85 0 45 GZ34 075 PL508 0.90 
ECC88 0 50 HN309 1-50 PL509 1.80 
ECH35 150 KT61 3-40 PL802 2.00 
ECH42 0 85 KT68 3.40 PX25 3i0 
ECH81 0.35 KT81 PY33 0.63 
ECH83 0 S0 (7C51 2 00 
ECL80 0 80 KT88 400 PY82 0.45 
ECL82 042 KTW61 1.50 PY83 0.50 
ECL83 0'75 MU14 1.00 PY88 0.63 
ECL86 0.55 N78 7 50 PY500 1 10 
EF37A 1-S0 0A2 0 45 PY81/800 0.50 

PY801 
SP4I 
SP81 
T41 

0 55 
8 00 
0 35 
1.50 

U14 0.75 
U25 1.00 
U28 0.85 
U191 0 75 
UABC80 0-40 
UAF42 0 75 
UBC41 0.60 
UBC81 0.50 
UBF80 O -SO 
UBF89 0 50 
UCC85 0.50 
UCH42 0-80 
UCH81 0 SO 
UCL82 0.40 
UCL83 0-70 
UL41 0 85 
UF89 0.50 
UL41 0.85 
UL84 0.50 
UY41 0.55 
UY85 0 45 
VR105/30 0.40 
VR150/30 0.45 
1R5 0.50 
1S5 0.40 
1T4 0.40 
3S4 0.50 
3V4 0.85 
5R4GY 1.20 
5U4G 1.25 
5Ú4G0 0.70 
5Y3GT 0.85 
5Z4G 0 95 
6130L2 0.90 
6AK5 0.45 
8AM5 2 00 
BAOS 0.50 
6AS7G 1.00 
8AT6 060 
6AU8 040 
6BA6 088 
6BE6 0 45 
6BH6 0 75 
613,16 0.75 
68Q7A 0.55 
0BR7 3.00 
6BS7 1.40 
6BW6 1.00 
0BW7 1.00 
6C4 040 
6CD6G 1 60 
OCHO 2.20 
6CW4 460 
6F23 
0F25 
6F28 
6J 5M 

0.89 
1.00 
0.75 
0.05 

8J5G 
6J6 
6J7G 
6J7M 
6K6GT 
8K7G 
8K7M 
6K8G 
6K8M 
6K25 
8L8G 
BLBGC 

0 45 
0 35 
0.80 
0.85 
0.80 
0 85 
0 45 
0.45 
0 70 
1.00 
2 50 
0.80 

607G 0-40 
807M 0 44 
BSL7GT SS 
6SN7GT 0 SS 
8SQ7GY 0.40 
8U5G 1.50 
BVBG 0.80 
BVBGT 0 60 
8X4 0.45 
6X5G 0 45 
6X5GT 0.55 
788 0-80 
787 0 80 
7C5 260 
7C6 1.00 
7H7 0 80 
7R7 1.30 
7S7 2.25 
7Y4 0 30 
12AT6 0.45 
12AT7 0.45 
12AU8 0.50 
I2AU7 0 38 
12AX7 0.38 
12BA6 0.50 
12E1E8 0.60 
30C1 0-40 
30C15 1.00 
30C17 1 00 
30C18 0 90 
30F5 1 00 
30FL1 1.00 
30FL2 1.00 
30FL14 1 00 
30L15 0.95 
30L17 0 95 
30P4MR 1.30 
30P12 1.00 
30P19 0-95 
30P L1 0-95 
30PL13 1 10 
30PL14 1 10 
35W4 0 80 
35Z4GT 0.70 
50CD0G 1/20 
807 1.00 
813ITT 17.50 
813USSR 7.00 
866A 2 00 

TRANSISTORS -INTEGRATED CIRCUITS 

All transistors, I.C's 
offered are new and 
branded. Manufactured 
by Mullard, Texas, RCA, 
Ferranti, Motorola, ITT, 
Fairchild, Lucas, etc. 
Quantity discounts on 
application. 

EXPRESS 
POSTAGE 
15p per order In UK. 

AAt19 
AAZ13 
AAZ15 
AC107 

0-07 
0 18 
0 12 
0.75 

BD131 
BD132 
BF115 
8E167 

040 
0.45 
0.20 
Oß0 

AC126 0.25 BF173 0 25 
AC127 0 25 8E179 0 30 
AC128 0 22 8F180 0.30 
AC178 0.27 BF181 0.30 
AC187 0.25 BF194 0 10 
AC188 0.25 BF195 0.10 
ACY21 0.55 BF197 0-12 
ACY39 160 BF200 0 32 
AD140 0 65 BFS81 0 25 
AD149 0 65 BFS9S 0 25 
AD181 0P45 BFWIO 0 61 
AD162 0 45 BFX29 0 20 
AF115 0-25 BFX88 0 25 
AF116 0.25 BFY50 0.21 
AF117 0.25 BFY51 0.21 
AF186 1 60 BFY52 0 23 
AF239 45 BR100 0.40 
ASY27 0 45 BY100 0 45 
ASY28 0.25 BY126 0-12 
BA102 0.25 BY127 0 12 
BA115 0-15 BFX61 serles 
8C107 0-14 0.20 
BC108 0 14 BZY88 series 
BC109 0-1S 0 12 
BC113 0.15 CRS1-05 0 45 
BC117 0.22 CR51-40 0 80 
BC143 0 30 CRS3-05 045 
BC147 0 10 CRS3-40 0-75 
BC148 0.08 MJE340 0 42 
BC169C 0.15 MJE370 0 65 
BC182 0.12 MJE520 0 60 
BC182L 0.12 MJE2955 1.25 
BC184L 0 13 MJE3055 0.75 
BC338 0 15 MPF102 0.40 
BCY32 1.00 MPF103 0-40 
BCY33 0.70 MPF104 0 40 
BCY34 0 75 MPF105 0 40 
BCY70 0 13 NKT404 1.25 
BCY71 0 22 0A5 0.75 
BCY72 0.17 OA10 0.55 
BCZ11 1.25 0A79 0-12 
BD121 1-55 0A81 0 15 
00124 0.75 0A91 0.07 

XN7400 0 18 SN7428 0.40 
SN7401 0 18 SN7430 0 18 
SN7402 0.14 SN7433 0.37 
SN7403 016 SN7437 0 37 
SN7404 0.26 SN7438 0 37 
SN7405 0.22 SN7440 0 22 
SN7406 0.42 SN7441AN 
SN7407 0 42 0 92 
SN7408 0.20 SN7442 0 79 
SN7409 028 5147450 0 16 
SN7410 0.16 SN7451 0.16 
SN7411 0.25 SN7453 0 16 
SN7412 0 30 SN7454 0.16 
SN7413 0 38 SN7480 0.16 
SN7416 0.36 SN7470 0-30 
S147417 0 38 SN7473 0 41 
5147420 0 18 SN7474 0-42 
SN 7422 0 25 SN7480 0.60 
S N7423 0.37 SN7483 1.10 

VAT 
To be added 
to all orders 

Valves & Plastic 
Transistors 12}% 

Integrated 
Circuits & Metal 
Can Transistors 

8% 0 

0A200 0.10 
0A202 0.10 
OC18 1 25 
0C20 2.00 
0C23 2.25 
0C25 0.65 
OC28 0 75 
0C35 0.75 
0C36 0 75 
OC42 0.50 
OC44 0.45 
0C45 0-45 
OC71 0-25 
0072 0 45 
OC76 0 45 
0077 0 75 
0081 0.50 
OC81D 0.28 
0081 1 00 
0083 0-55 
0C140 1 50 
OC170 0 50 
OC171 0.50 
OC200 1 00 
0C201 1 75 
OC202 1.50 
0C203 1 50 
OCP71 1 25 
ORP12 0.80 
ORP80 0 65 
TIC44 0 30 
TIC228D 1 40 
TIL209 0.22 
TIP42A 0.70 
ZTX107 0 10 
ZTX108 0 10 
ZTX300 0 12 
ZTX301 0.13 
ZTX302 0.17 
ZTX304 0 22 
ZTX500 0i2 

ZTX501 0 13 
ZTX503 0.18 
ZTX531 0.25 
ZTX550 0 18 
N914 006 
N4001 0 07 
N4002 0.07 
N4003 0.08 
N4004 0 08 
N4005 0 09 
N4006 0.10 
144007 0.11 
N4009 0 08 
N4148 0 08 
S921 0.08 
52033 0 20 
S2051A 0 20 
S2100A 0 20 
S3010 0-25 

2N696 0 20 
2N697 0 17 
2N706 0 12 
2N706A 0.12 
2N1131 0 23 
2N1132 0 25 
2N1302 0.30 
2141303 0-40 
2N1304 0 45 
2141305 0.45 
2N1308 0-S0 
2N1307 0 50 
2141308 0.50 
2141309 0.50 
2141813 0.21 
2N2147 1 20 
2N2100 0-75 
2N2369A 0.25 
2N2848 0.50 
2N2904 0 25 
2N2004A 0.25 
2N2905 0-30 1 

2N2005A 0.25 
2N2908 0 22 
2N2920 0-1S 
2N3053 0.20 
2N3055 0-80 
2N3525 0.90 
2N3614 1.00 
2N3815 1.50 
2N3702 0.13 
2N3703 0.13 
2N3704 
2N3705 
2143706 
2143707 
2N3708 
2N3709 
2N3710 
2N3711 
2N3819 
2143820 
2143823 
2N3903 
2N3904 
2N3905 
2N3000 
2N4058 
2144059 
2N4060 
2N4001 
2N4002 
2N4289 
314125 
314141 
40360 
40381 
40382 
40430 

0.15 
0.13 
0-13 
0 13 
0 09 
0 12 
0 13 
0 13 
0 37 
0 55 
0 60 
0.15 
015 
0 17 
0.17 
0 16 
012 
0 13 
0 13 
014 
0-30 
1.75 
0.40 
0 40 
0 45 
0.40 
0 85 

SN7480 0 47 
SN7490 0.55 
5117491AN 

1.00 
SN7492 0 70 
SN7493 0-70 
SN7494 0-80 
SN7495 0 80 
SN7498 0 95 
SN7497 3 87 
SN74100 1-49 
SN74107 0-45 
SN74110 0.50 
SN74118 0.90 
SN74119 1.68 
SN74121 0-50 
SN74122 0.70 
SN71123 160 
SN74141 0 90 

SN74145 1.26 
SN74150 1.75 
SN74151 160 
SN74154 2 00 
51474155 1 00 
SN74156 1.00 
SN74157 0.95 
SN74170 2-52 
SN74171 1.57 
SN74175 110 
SN74178 1.20 
SN74190 2.00 
SN74191 2 00 

XN74192 2.00 
SN74193 2.00 
SN74194 1-30 
SN74195 1 10 
SN74190 1.20 
SN74197 1 20 
XN74198 2 77 
SN71199 2-S2 

DIL 8 pin 12p 
DIL 14 pin 15p 
SOCKETS16 pin lip 

THIS MONTH'S 

OSCILLOSCOPE TUBES 
Types CV 1526, 

VCR 139A 
All at £,8' 00 each, -r p & p 50p 

Add 8% VAT 

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

RClimax House, Fallsbrook Rd., 

Streatham SW16 OED TELEPHONE 

01-677 2424 

VALVE MAIL ORDER CO. 
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TRANSFORMERS 
ALL EX -STOCK -SAME DAY DESPATCH 

MAINS 
ISOLATING 
Pri. 220/240V 
Sec. 120/240 
Centre tap with screen 
Ref. VA (Watts) E 

07 20 4.57 
49 60 6-68 
50 100 7.65 
51 200 II -95 
52 250 1447 
53 350 17.14 
54 500 19.73 
55 750 27.2St 
56 1000 37.97} 
57 1500 43.331 
58 2000 46.341 
59 3000 76.36í 

115V or 240V Sec, 
only. 

30 VOLT RANGE 
Prim. 220-240V 
Sec. 0-12-15-20-24-30V 
Ref. Amps E 
112 0.5 3.15 
79 1.0 4.00 

3 2.0 5.55 
20 3.0 687 
21 4.0 7.93 
51 5.0 9 55 

117 6.0 1069 
88 8-0 14 -IS 
89 10.0 14.51 

60 VOLT RANGE 
Prim. 220-240V 
Sec. 0.24-30-40-48-60V 
Ref Amps E 
124 0-5 3.94 
126 1.0 5.43 
127 2.0 7.65 
125 3.0 11.00 
123 4-0 13-07 
40 5.0 14.20 

121 8.0 19.561 
122 10.0 24-09t 
189 12.0 25.16t 

12 and or 24 Volt 
Prim. 220-240 Volts 

Amps 
Ref. 12v 24e E 

Ill 0.5 0-25 2.30 
213 1.0 0.5 3.01 

71 2 I 3-69 
68 3 - 5.10 
18 4 2 4'56 
85 5 - 5 61 

70 6 3 6 36 
108 8 4 7 34 
72 10 5 7 86 

116 12 6 839 
17 16 8 1048 

115 20 IO 15 42 
187 30 15 19 50 
226 60 30 21-94t 

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

60 243 6.62 
350 247 15 .23 

1000 250 32.661 
2000 252 54-80f 

NO HIDDEN EXTRAS (Prices correct at 14th Dec. 1976) 
include elude VAT and P & P. EXCEPT 

t WHERE CARRIAGE WILL BE ACCORDING TO WEIGHT & DISTANCE-BRS. 

Electrosil Resistors. Semiconductors, Multi -Meters 

50 VOLT RANGE 
Prim. 220-240V 
Sec. 0-19-25-33-40-50V 
Ref. N 

03 
04 
05 
06 
07 
18 
19 

SCREENED MINIATURES 
Ref mA E 

238 200 3-0-3 
212 IA, IA 0-6, 0-6 

13 100 9-0-9 
235 330, 330 0-9, 0-9 
207 500, 500 0-8-9, 0-8-9 3.14 
208 IA, IA 0-8-9, 0-8-9 4-51 
236 20d,200 0-15,0-I5 2.28 
214 300,300 0-20,0-20 322 
221 700 (DC) 20-12-0-12-20 3-66 
206 1A, IA 0-15-20, 0-15-20 537 
203 500.500 0-15-27, 0-15-27 477 
204 IA, IA 0-15-27 0-15-27 6.00 
5112 500 12,15,20,24,30 3 -IS 

Amps E 
0.5 4.07 
I.0 5.27 
2.0 7.17 
3.0 8.77 
4.0 1126 
6.0 17.19 
8.0 18-67 

10.0 22.04t 

TI MINI -MULTIMETER 
DC -1000V AC -1000V. 100001V 
DCI-100mA. RES-I50kt) 
BARGAIN AT £6.21 
ANTEX SOLDERING IRONS 
15W £4.08 18W L4.O8 25W 
63.80 SOLDERING IRON KIT 
L5-66 STAND FOR ABOVE 
El -84 
MAGNETIC TO CERAMIC 
CARTRIDGE CONVERTOR 
OPERATING VOLTAGE 20-45V 
ONLY £3.59. 

Wide Range of Panel Meters 

COMPONENT PACKS 
200 Mixed value resistors (count by 
150 Mixed value capacitors (count by weigh 
30 Mixed value precision resistors lw 2 
15 Assorted pots & pre-sets 
10 Reed switches 

3 Micro Switches 
15 Wire wound resistors -mixed wattage 

PLEASE STATE PACK REQUIRED 
90p PER PACK. 

AUTO TRANSFORMERS 
VA Auto Taps 

C Ref (Watts) 
113 20 0-115-210-240 2.81 
64 75 4'65 

4 150 0-115-200-220-240 6.24 
66 300 ., .. 8.62 
67 500 13.10 
84 1000 1970 

95 
3000 

,. 576f 

2.50 
2.97 
2.28 
2.39 

DECS 
Solderiess Breadboarding 
S Dec 70 contacts £2.4 
T Dec 208 contacts L3.92 
U Dec 'A' for IC's ¿4.58 
U Dec 'B'for1C's etc. L7.82 

BRIDGE RECTIFIERS 
200V 2A 0-67 
400V 2A 0.72 
200V 4A 0.89 
500V 10A 2.70 

CASED AUTO TRANSFORMERS 
240V cable i n and USA 2 pin out. 

20VA E 4.95 Ref 113W 
150VA L 8.94 Ref 4W 
500VA L15 11 Ref 67W 

1000VA (11.84 Ref 84Wt 
2000VA L35.66 Ref 95Wt 

Electronic Construction Kit 
10 -Project (including electronic organ) 
ideal gift at La -63. "No soldering" 

TEST METERS 
AVO 8 MK5 
AVO 72 
AVO MM5 
AVO TT 169 
U4315 
(USSR) inc. Steel carry case. 

HIGH QUALITY MODULES 
5 Watt RMS AMPLIFIER (3.39 

IO Watt RMS AMPLIFIER £3.98 
25 Watt RMS AMPLIFIER (4.94 
125W RMS AMPLIFIER 617.61 
PRE -AMP for 3 -5 -IOW L8.07 
PRE -AMP for 25W LIS57 
POWER SUPPLIES 3-5-10W LI 72 
POWER SUPPLIES 25W E4.43 
TRANSFORMER 5 -IOW 0.89 
TRANSFORMER 25W £5.74 

BSR 128 (CHASSIS) 
With G850 cartridge £27.46 
GARRARD SP25 IV (" ) ¿22.80 

POWER UNIT plugs 
Direct into 13A 3 pin socket 
6-75-9V 300mA 63'59 

NEW STEREO 30 
Compl 
7+7w 
Power 
Knobs 
Stereo 
£3.89. 

£67.33 
E26.86 
E23.48 
E28-94 
E16 52 

POWER UNIT 3-4.5-6-,7.5-9 - 12V 
at 500mA. ES 18. 
Stab. 3-6-7.5-9v 400mA E6-98 

eta Stereo Chassis inc.: 
RMS, Amp. Pre -amp. 
Supply, Front Panel, 

(only needs Mains Trans.). 
30 LI8-89. Mains Trans 

Teak veneered cab. £4.54. 

AUDIO KIT 25W 
21- 25W Amplifiers 

I -I- Pre -Amp 
I+ Power supply 
1+ Transformer 
1+Front Panel 
I}Kit of parts to include on 
off switch, neon ind. Stereo 
headphone socket. Plus In- 
structions book £32.18. 

TEAK AUDIO KIT 25W 
Teak veneered cabinet alumin- 
ium chassis, heat sink and front 
panel brackets plus back panel 
and sockets etc. Ell -21 

CARTRIDGES 
Magnetic Sonotone 100 [5.31 
Ceramic E.E.I.CS 2000 £2.72 
ACOS GP93-I [2.38 
AT -55 L442 

STEREO FM TUNER fitted with Phase -lock Loop 

4 Pm -selected stations supply 20-35V. 90mA Max. £24.21 

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

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

WHAT READERS SAY 
Your manuals are so easy to digest. I am 
delighted. L.P., Huddersfield 
The information is presented in such a self- 
explanatory way. I am truly indebted. 

W.H., Highgate 
I have a good job thanks to your excellent pub- 
lications. H. T. Enfield 
I have struggled with other manuals, but yours 
read like an open book. S.J. Addington 

My qualification as a Training Instructor in 
Electronics is the result of possessing your 
manuals. Sincerely indebted. W.P., Reading 
Everything is described so simply. They are truly 
excellent. J.P., Crystal Palace 

BASIC 
ELECTRICITY(5vols) 
ELECTRONICS(óvols) 
TELEVISION(3vols) 

You'll fund it easy to learn with this outstandingly 
successful PICTORIAL METHOD. The essential facts 
are explained in the simplest language, one at a time, 
and each is illustrated by an accurate cartoon -type 
drawing. These clear and concise illustrations make 
study a real pleasure. The books are based on the latest 
research into simplified learning techniques. This easy - 
approach -to -learning method has proved beyond doubt 
that acquiring knowledge can be an enjoyable ex- 
perience. 

The series 
will be of ea- 

ceptional valve In 
tralnin9 mechanics and 

technicians in Electricity, 
Radio and Electronics. 

Should you be, in 

any way dissatis- 
fied with the 
MANUALS your 
money will be re- 
funded by return 
of post. 

-----------g81--gss-- 

To The SELRAY BOOK CO., 60 HAYES HILL, HAYES, 
BROMLEY, KENT. BR2 7HP 

Please find enclosed P.O./Cheque value £ 
BASIC ELECTRICITY 5 parts £8.00 
BASIC ELECTRONICS 6 parts £9.50 
BASIC TELEVISION 3 parts £5.00 

Tick Set(s) required. Prices include Postage 
YOUR 100% GUARANTEE. If after 10 days examination you decide to 
return the Manuals your money will be refunded In full. 

NAME 
BLOCK LETTERS 

FULL POSTAL 
ADDRESS 
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PRINTED CIRCUIT KIT £4.25 
Make your own printed circuits. Contains etching 
dish, 100 sq Ins of pc board, lib ferric chloride, 
dalo pen, drill bit, laminate cutter. 

6W IC audio amp 
JC12 AMPLIFIER 

with free data and 
printed circuit 
x25 r DELUXE KIT FOR JCI2 
Contains extra parts except JC12 needed to 
complete the amp Including balance, volume. 
bass and treble controls. Mono £2.31. Stereo 
£5.25. 
JCI2 POWER KIT 
Supplies 25V 1 Amp £3 45. 
JC12 PREAMP KITS 
Type 1 for magnetic pickups, mica and tuners. 
Mono £1.50. Stereo £3.80. Type 2 for ceramic or 
crystal pickups. Mono 89p. Stereo £1.71. 

SINCLAIR IC20 
IC20 10W+I0W stereo Integrated circuit amp- 

lifier kit with free printed circuit + data 
£4.115. 

PZ20 Power supply kit for above £3.95. 
VP20 Volume. tone -control and preamp kit £8.55. 

JCIO 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 -OS. Case £1. Send sae for free data. 

1 

BATTERY ELIMINATOR BARGAINS 
MILLENIA KITS. 
5 Transistor highly stabilized power units. 
Switched Ito 30V in 0-1V steps. Send sae for free 
leaflet. 1 Amp kit £1245. 2 Amp kit £14.95. Case 
£2.95 extra. 
RADIO MODELS 
50mA with press -stud battery connectors. 9V 
£3.75. 8V £3.75. 9V+9V £5.45. 6V+6V £5.45. 
4}V+4}V £5.75. 
CASSETTE MAINS UNITS 
71V with 5 pin din plug. 150mA £3.95 
3 -WAY MODELS' 
With switched output and 4 -way multi -lack 
connector. Type 1: 3/41/6V at 100mA £3.28. 
Type 2: 8/71/9V et 150mA £3.30. 
FULLY STABILIZED MODEL £5.45 
Switched output of 3/6/7)/9V stabilized at 400mA. 
CAR CONVERTORS £5.10' 
Input 12V DC. Output 6/71/9V DC 1 Amp stabilized. 

BATTERY ELIMINATOR KITS 
Send sae for tree leaflet on range. 
100mA radio types with press -stud battery 
terminals. 41V £210. 8V £2.10. 9V £2.10. 41V+ 
41V £2.80. 6V+6V £2.74. 9V+9V £2.80. 
100mA cassette type 701 with 5 pin din plug 
£2.10. 
Transistor stabilized 8 -way type for low hum. 
3/4i/6/7i/9/12/15/18V. 100mA £3.50. 1 Amp £8 SI. 
Heavy duty 13 -way types 4116/7/801/13/14/17/ 
21/25/28/34/42V. 1 Amp model £4.95. 2 Amp 
model £7.95. 
Car convertor kit Input 12V DC. Output 6/71/9V 
DC IA transistor stabilized £1.95. 

MAINS TRANSFORMERS 
6-0-6V 100mA £1. 9-0-9V 75mA £1. 18V 1A £1-95. 
0/12/15/20/24/30V 1A £4.30. 12/0/12V SOmA LI. 
0/12/15/20/24/30V 2A £S -OS. 20V 2yA £2 -IS. 
6-0-6V 1}A £2 -OS. 9-0-9V lA £2.3S. 12-0-12V IA 
£2.95. 15-0-15V 1A £3.20. 30-0-30V 1A £4.10. 

S-DECS AND T-DECS I 

u-DeCA £4.45. u-DeCB £7. 85. -/ // 
IC carriers with sockets:- 4 16 dli £2' OS. 10T05 £1.95. 

SINCLAIR CALCULATORS & WATCHES - 
Cambridge Universal £1780. Cambridge Scientific 
£5.9S. Oxford Sci £1330. Programmable 
Scientific with free mains unit £1985. Mains 
adaptors for other models (state type) £3ß0. 
Assembled Grey Watch with free stainless steel 
bracelet £1845. Whitelwatch £13.95. 

SINCLAIR PROJECT 80 AUDIO MODULES 
PZ5 £4.95. PZ6 £4.70. Z40 £5.75. Project 8050 
£1895. 
BI-PAK AUDIO MODULES 
S450 tuner £20.95. AL60 £4.80. PA100 £14.95. 
MK60 audio kit £31.95. Teak 50 £12 95. Stereo 30 
£16.95. SPM80 £3.95. BMT80 £3.62. Send sae for 
free data. 
SAXON ENTERTAINMENTS MODULES 
SA1208 £2050. SA1204 £14. SA608 £13. SA604 
£12. PM1201/8£12. PM1202/8£19. PM1201/4 £12. 
PM1202/4 £19. PM601/8 £12. PM601/4 £12. 

SWANLEY ELECTRONICS 
DEPT. PW, PO BOX 68, 

32 GOLDSEL RD., SWANLEY, KENT. 
NO CALLERS -MAIL ORDER ONLY 

Send sae for free leaflets on all kits. Post 300 on 
orders under£2.23, otherwiaefreº. Prices Include 
VAT. Overseas customers deduct 7% on items 
marked, otherwise 11%. Official orders welcome. 

FM TOUCH TUNER 
P.W. MARCH '77 

SEMICONDUCTOR PACK £14.85 RESISTOR PACK £2.15 
CAPACITOR PACK £4.75 

Above Prices include V.A.T. and P. S P. 

TRANSISTORS, 
DIODES, 

RECTIFIERS 
AC126 0.15 BD181 0.86 OAK/ 0.08 
AC127 0.16 BD182 0.02 0A91 0.08 

THYRISTORS AC128 0.13 80183 0.07 0C41 0.15 
AC128K 0-25 80232 0.60. 0C42 2.15 

PIV .8A lA 3A 4A OA 8A 10A 15A AC141 0.18 80233 0.48. 0C44 0.12 
(T092) (T05) (C106) (T0220) (70220) (70220) (70220) (7084) AC141 K 0ß8 BD237 0.55. 0C45 0.10 

50 0.20 Oß5 0.35 0.32 0.11 0.42 0-47 0.96 AC142 0.18 BD238 0.00. OC70 0.10 
100 Oß5 Oß5 0.40 0.37 0-47 0.48 0.54 1.02 

AC142K 0-28 
AC176 0 

80/84 Iß0 
BDY20 060 

OC71 0.10 
0C12 0.22 

200 Oß7 0.35 0.45 0.40 0.58 0.60 0.68 1.14 AC176K Oß5.25 80Y38 0..00 OCM 0.14 
400 0.30 0.40 0.50 0.45 0.87 0.88 0.98 1.40 AC187 0.18 BDY60 0.00 SC40A 0.73 
600 - 0.85 0.70 - 1.09 1.10 1.26 1.80 AC187K Oß5 BDY61 0-65 SCIOB 0.81 

AC188 0-18 BDY62 0.55 SC400 0.98 
AC188K 0.25 BF178 0-28 SC4OF 0.65 

TRIACS -20 PKG EISAT (PLASTIC ISOLATED A0140 0.50 
A0142 060 

BF194 BF1.109Ctl SC418 0.70 
0.70 

4A 8.59 8 59 109 15A 
AD143 0.45 
AD140 0.45 

8F195 010' 
BF196 0.12' 

SC410 0.85 
SC41F 0.60 

(a) (b) (a) (b) (a) (b) (a) (b) (a) (b) AD161 0.35 BF107 0.12 ST2 0.20 
100V 0.80 0.60 0.70 0.70 0.78 0.78 0-83 0-83 1.01 1.01 ÁD762 035 

ÁU02 005 
BF224J 018 
BF244 O-17 

TIP29A 0.44 
TIP30A 0.52 

200V 0-64 0.84 0.75 0.75 0.87 0.87 0.87 0.87 1.17 1.17 AL103 0.93 BF257 0.30 TIP31A 0.54 
400V 0.77 0.78 0.80 0.83 0.97 1-01 1.13 1.19 1.70 1.74 ÁF114 020 gig BF258 8.35 TIP32A 0.64 

800V 0-96 0.60 0.87 1.01 Ißt 1.26 7.42 1-50 2.11 2-17 
ÁF115 
ÁF116 0ß0 

BF337 0.32 
BFW60 0.17 

TIP34 1 .06 
T1241Á 0.68 

N.B. Triacs without Internal trigger disc are priced under column 
AF71 Oß0 
ÁF1188 0 

BFX Oß0 
BFX3 

0 
0.23 

24 0. 14 
N2069 70 014 

(a). Triacs with internal trigger disc are priced under column (b). ÁF730 0.3333 BFX84 0.23 742070 0..16 
When ordering please indicate clearly the type required. AF239 0.37 BFX85 0.25 N4001 0.04' 

BC107 0.00 BFX88 0-20 N4002 0.05 
BC107B 0.00 BFY50 Oß0 N4003 0.06 

OPTOELECTRONICS BC107 0.09 BFY51 0.18 N4004 0.07 
Displays Discrete,BC109C Special Offer BC100 0 09 

0.12 
BFY52 0.19 
BFY84 0.35 

N4005 0.06 
N4008 0.09 

704 0.95 Oß Red 0.13 Red Led BC117 0.10 BFY90 0.65 N4007 0:10' 
707 0.95 0.2 Green 0.20 BC125 0.18 BRIO0 Oß0 2N606 0.14 
727 1.95 0.2 Clear 0.14 TIL209 BC126 0-20' BFY39 0.40 2N397 0.12 
728 1.95 OCP71 0.90 10 BCI4I 0-28' BSX19 0.16 2N700 0.10 
747 185 p 

BC142 0ß3 8SX20 0.18 274029 0.14 750 185 
BC143 0ß3 BSX21 0-20 2N930 0.14 

TTL ITT BRANDED o BC144 0.30 
BC147 0.00 

BSY95A0.12 
BT106 1-00 

2741131 0.15 
2N1132 0.16 74 Series 

Plastic TRANSISTORS BC148 0.00 BT107 1.60 2741304 0.45 
7400 0.16 Type BSY65. Med Voltage High BC149 0.096 BT108 1.50 2741300 0.45 
7401 0.16 gain NPN. To -18. Similar to BC152 Oß5 BT109 1.00 I2N1711 0.18 
7402 0.16 BC107/8/9. BC153 0.16 BT116 1-00 2742102 0.44 7403 0.16 
7404 0.18 5 pca for 0.35. BC157 0.00 BU106 1.80 2742380 0.14 
7405 0.18 25 pca for 1.20. 8C158 O-00' BU105/021-90. 2N2359A 0-14 
7406 0-51 100 Pcº 3.50. BC159 0.09 BU/26 1.80. 2742484 0.18 
7407 0.18 LINEAR ICS 80160 0.32 BU204 1.60. 2742640 0.30 
7408 0.18 REGULATORS BC161 0.38 BÚ208 2-50" 2N2905 0.18 7409 0.18 
7410 0.16 

LINEAR ICS 723 0.45 BC168B 0.09 BY206 0.15 2N290SA0-22 
7412 0-25 
7413 0ß5 

307 0.55 
380 14 Pin DII 0.90 

Pln DII 

t amp Plastic 
7805 1.50 

BC182 0.11 
80182E 0.11 

BY207 0ß0' 
BYX36- 

2N2926R 0.106 
27429280 0.09 

7414 0.72 555 8 0.45 7812 150 BC183 0.10 300 0.12. 2N2926Y 0.00 
7416 0.43 505 14 Pin OII 2.00 7815 1.60 BC183L 0.10 000 0.16. 27-7292600.10' 7417 0.43 
7420 0.16 

566 8 Pin Oil 1.50' 7818 1. 50 BC184 0.11 000 0.18. 2743053 0.16 
038 

7423 0.40 

567 8 Pln DII 2.00 
709 8/14 Pln 011 0.35 
741 Pin DII 

LM34O-5 1.30 
LM340-12 1.33 

80164E 0.11* 
BC2078 0 12 

1200 O11. 
BYX38- 

2749061 p.407422 

2N3055 0.50 
7425 0.31) 8/14 0.28 LM340-15 1.35 5C212 0.1.0, 300 0.50 2N3440 0.60 
7427 0.48 748 8 Pin DII 0.35 

1-111340-18 l.35 BC212L 0.11 600 0.56 2743445 1.20 7428 053 
7430 0.16 

3900 14 Pin DII 0.70. 
CA3045 0.85 

BC213 0.12 900 0.80 2743525 0.50 
7432 0.37 CA3046 

BC213L 0.12 1200 0.65 2N3570 0.80 
7433 0.49 0.50 

CA3130 SPECIAL BC214 0.14 BZx61 Series 274370º 0.10 
7437 035BC214L 1.69 

MC1304 
0.14 Zeners 0.20 2N3703 0.10 7438 0.35 

7440 0.16 
1.56 

MC1307P 1.17 OFFER 80237 0.16 BZX83 or 2N3704 0IO 
7441 0.78 MC1458P 0.77 BC238 0.16 BZX68 2N3705 0.10 
7442 MC7496L 1'10 BC300 0.34 Series 2N3706 0.10° 

1SÓ 37475324 2 -SS 
LM309K BC301 0.32 Zeners 0.11 2N3707 0.10 

7448 2-56 
SN75451 0 09 1A 703 5V BC323 060 1:1069 010 2743711 LOIS 

7447 0.81 
SN75TAA35200 

BC327 0.181 C10613 0J5 2N3715 1.15 7448 0.81 
745 

0.81 
TAA31O 1.81 £1.25 BC328 0.10. 01060 0.50 2N3716 1.28 O.18 

7451 018 
7453 0.18 

7Á9310A 138 
TAA550 0.45 

BC337 0776 
BC338 0.17' 

C100F 0.35 
RS1/060.25 

2N3771 7.80 
2N3772 1.70 

7454 0.18 TAA611B12 1.25 IC SOCKETS BCY30 0.55 CRS1/100ß5 2N3773 2.10 
7400 0.18 
74700.22 TBAS30 1-135 8pin 0.16 BCY31 0.55 CRS1/200.35 2N3819 0ß8 
74702 0.32 14 Pin 0.16 BCY32 0.60 RS1/400.40 2N3004 0.16 

CARBON FILM RESISTORS 7473 0-30 16 PIn 0.18 BCY33 O -SS CRS11600.65 2743900 011 
7474 092 1W E24SER 0.015 24 Pin 095 BCY34 0.55 CRS3-050-34 2N4704 0.14 
7475 0.47 
7476 0.36 

1W E24SER 0.02 40 Pin 0.80 8CY36 0.5: CRS3-100.45 2744280 0.12 

25 7480 0..6 BCY39 1.13 CRS3-200.50 2744348 1-20 
TO -3 NPN POWER 748+ IBCY70 0.12 CRS3-400.60 2744870 0.35 

7482 0.75 TRANSISTORS TO3 BCY71 0.18 CRS3-600.85 2N4877 0.36 

74847483 
0.85 

FULLY TESTED BUT UN- HARDWARE BCY72 0.12 MJ480 0.80 2N4018 0.40 
7485 1.25 TO 2N3055 MARDVCEOI 

INCLUDING 
80131 0.36 MJ4810 2N4922 0.70 

7484 0.32BD131 >AR EXCEPT 50V HFE > 20 0.36 
0.00 

MJ41q 090 2N4922 058 
7489 2.92 (s3 Amps. I Mica -2 washers 80132 0.40 MJ401 1.15 2N4923 0.64 
7490 0.45 5 pca for £1.74 Solder Tag B0135 0.38 MJE340 0.40' 2N5060 8.20 
7491 0.88 10 pca for £1.20 BD136 0.39 MJE371 0.60 2N5061 0.25' 
7492 0.57 20 pca for E3.40 2 Nuts/Bolts BD137 0.40 MJE520 095 2745062 0ß76 7493 0.45 
7494 0.8,5 50 pca for £7.S0 Washers 80738 018 MJE521 OSS 2N5064 0.30' 
7490 0.67 100 Pcs for £13-N 50 sets for 85p BD139 0.58 OAS 0.50. 2N5496 0.65 

P. & P. 20p per orde -Overseas 80p -Matching 20p per pr. 
VAT 8% except for Items which are 121% -No VAT on overseas 

ACCESS WELCOME 

LYNX ELECTRONICS (LONDON) LTD. 
92 Broad Street, Chesham, Bucks. Telephone (02405) 75151 Telex 837571 
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The Home Radio Components catalogue has 200 pages filled 

with over 5,000 items, well over a thousand of them illustrated 

With every catalogue comes a free bargain list showing many 

items at such give-away prices that the savings can pay for 

the catalogue several times over. The catalogue costs just £1 

plus 40p for post and packing. Send for one today! 

Although the gear worn by today's electronic enthusiasts 
may differ somewhat from that sported by our friends in 
the photo, conversations similar to that above can be 
heard any day of the week in this fair land of ours. Of 
course, the subjects under discussion are by no means 
limited to musical instruments-they are as varied as 
the skill and ingenuity of modern man can devise. The 
components incorporated in them are of course even 
more varied, and thousands of them are to be found in the 
famous Home Radio Components catalogue. No matter 
what project you wish to tackle it will pay you to purchase 
this superb catalogue and then, for quick and helpful 
service, to order your actual components from Home 
Radio. 

1' Please write your Name and Address in block capitals 

NAME 

ADDRESS 

I HOME RADIO (Components) LTD. Dept PW 
234.740 London Road, Mitcham. Sc"ey C84 3110 t 

HOME RADIO (Components) LTD. Dept. P.W. 234-240 London Road Mstcham.CR4 3HD Phone 01-648 8417 

J. BIRKETT 
Radio Component Suppliers 

25 The Strait, Lincoln LN2 1JF 
Telephone: 20767 

SUB -MINIATURE If" Dia. LOUDSPEAKERS 8 Ohm et 7Sp each. 
10,000uf 16v.w. ELECTROLYTICS size 33 x 14" a. ISp each 4 for 50p. 
6 ASSORTED 80 METRE IOX CRYSTALS for [2-16. 
30 AF 117.00 170 TRANSISTORS Untested ;ñ S7p. 
SO BC 107-8-9 TRANSISTORS Untested 37p. 
BD 187 NPN 4 Amp PLASTIC POWER TRANSISTORS 4,, 5 for LI. 
SILICON SOLAR CELLS 5 Volt 5 mA ."a 35p. 
2 AMP R.F. CHOKES Wire Ended 6 for 30p. 
50 AC 128 TRANSISTORS Branded but Untested for 57p. 
10 MULTI -TURN TRIM -POTS Assorted Values for 60p. 
000Suf 75 Kv.w. VISCONEL CAPACITORS at Sop each. 

60 ASSORTED WIRE WOUND RESISTORS 1 To 10 Watt at 57p. 
RADIO I.C. ZN 414 with circuit ,agi LI. 
SILICON PHOTO -SWITCHES with data r, Sop each. 
CRYSTALS 5 MHz IOX Type e. 50p, 7MHz, 8 MHz IOXAJ (=i 60p each. 
BYX94 1250 PIV I Amp SILICON DIODES cp 12 for LI. 
FET's like 2N 3819 at 6 for 7Sp. 
MINIATURE Bof 300v.w. ELECTROLYTICS at 10 for 57p. 
EMI HUGHES or TRANSITRON GERMANIUM GOLD BONDED 

DIODES 50 for 40p. 
TEXAS R.F. TRANSISTORS 20)06 PNP 60 MHz at 20 for S7p. 
100 ASSORTED NULLARD C280 Polyester Capacitors Iñ; 57p. 
BRANDED PLASTIC TRANSISTORS T092. BC 108 or BC 212 Types 

st 10 for 60p. 
R.F. TRANSISTORS BF 194 or BF 332 Both at 12 for SOp. 

FT 243 CRYSTALS 8040, 8100 KHz at 75p each, 7620, 7720,7966.7, 8166.7, 
8233.3, 8300. 8366.7, 8483.3, 8583.3, 8650, 8716.7 KHz. All at 40p each. 

TEXAS BF 177 100 Volt NPN TRANSISTORS lop each 6 for SOp. 

VHF TUBULAR TRIMMERS 3pf ii Sp, Bpf u' 8p, 12pf îa) Sp. 
30 ASSORTED IOXAJ CRYSTALS Between 5100 To 7900 MHz for LI 10. 

PLASTIC TRIACS 50 PIV 6 Amp id ISp, 400 PIV 6 Amp e 60p. 
PLASTIC S.C.R's 50 PIV 6 Amp ca- I5p, 400 PIV 6 Amp e 40p. 
TEXAS 800 Volt NPN 2 Amp TRANSISTORS 50p each. 3 for LI 10. 

TEXAS TIP 117 PNP DARLINGTON POWER TRANSISTOR @ 35p 
each. 

DUAL GATE MOS FET's like 40673 at 33p each or 4 for [1 10. 
TBA 1205 14 PIN DIL LIMITING I.F. AMPLIFIER FM DETECTOR 

Untested with data 6 for 60p 
2.5 GHz TRANSISTOR PAIR Untested with data at 4 for S7p. 

Please add 20p post and packing on orders under [2. 
Overseas orders at cost. 

New from OLSON 

New range of cases attractively 
designed of robust construction 
made in two parts. 
Available from stock in 8 different 
sizes. 
Cases made in 20g steel. 
Top cover sprayed in blue. Hammer 
bottom part in light grey semi -gloss 
enamel. 

Type W H D Pelee 

201 
202 
203 
204 
205 
508 
207 
208 

5" 
8" 7"133 r 
r 
gq{{- 

10' ir 

2r' 
3°} 

3}" 
5" 
4}" 
sj" 

4" 

e"" 
6" 
8" r 

L2.4S 
E.2 85 

II 
L4 BS 
FA 80 
LA 85 
E353 

Plus Post and Packing 75p and 8% 
VAT. 
OLSON `ELECTRONICS LTD. 
5-7 LONG ST., LONDON E2 8HJ 

TEL : 01.739-2343 
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A MINIATURE POWER TOOL 
to speed your building 

Super 30 Kit (30 Tools) (incl. 
drill without stand) 

£1762 plus P. & P. 85p 

Mk. II Drill Stand 
£4.40 plus P. & P. 35p 

Mk. lI Drill only 
£8.79 plus P. & P. 35p 

Flexible Drive Shaft 
£5.46 plus P. & P. 25p 

Transformer 240V a.c./12V d.c. 
£6 plus P. & P. 70p 

Variable Speed Transformer 
£8.25 plus P. & P. 70p 

Replacement drills, stones, burrs, 
etc. 40p each. Circular saw blades 
50p each. £2 per set of 4 sizes. 
P. & P. any quantity 20p. 

All VAT inclusive 

PRECISION PETITE LTD. 
119a High Street, Teddington, Middlesex TW11 8HG 

Tel. 01-977 0878 (24 hour answering service) 
9" x 4" S.A.E. please for leaflet and order form 

TORIN ELECTRONICS 
24 DARTFORD ROAD, DARTFORD, KENT. Tel. (0322) 73133/25864 

All orices inclusive of V.A.T. Below are but a few of the types available. Please phone for 
quotation of unlisted types. S.A.E. for written replies. plicate. All goods brand new, boxed and 
guaranteed for 12 months. Postage: 12p one valve. 3p each subsequent valve. Orders over £10 
free. Trade enquiries welcome. Try us first for all obsolete types. 

0A2 
OB2 
163 
IRS 
1S4 
1T4 
2021 
3A4 
304 
305 
3S4 
5R4 
5U4 
5V4 
5Y3 
5Z3 
5Z4 
6/30L2 
6AC7 
6AG5 
6AH6 
6AK5 
6AK6 
6AM8 
6AN8 
6AQ5 
6AR5 
6AS7 
6AT6 
6AU6 
8AV6 
6BA6 
8BE6 
6BH6 
6BJ6 
6807 
6BR7 
BBRB 
6BS7 
6BW6 
6BW7 
8C4 
6C5 
6CB6 
6CD6 
6CL6 
6EW8 
6F6 
6F13 

42 
38 
50 
45 

38 
.36 
-50 
50 

72 
-65 
42 
90 

.55 
-55 
50 

-90 
45 
75 

SO 

35 
63 
-45 
-65 
-65 
-65 
45 
70 

-90 
50 
40 
.45 
40 
.40 
.65 
60 
-55 

1.10 
1.20 
1-50 
1.00 
60 
35 
-55 
50 

1.50 
-65 
.80 
.54 
80 

6E14 
6F15 
6F18 
6F23 
6F24 
6F25 
6F28 
606 
6H6 
6J5 
6J7 
617 
6K8 
6L6 
6N7 
607 
6R7 
6SA7 
6SJ7 
6517 
6SL7 
6SN7 
6S07 
6V6 
6X4 
6X5 
10C2 
10F1 
10F9 
10F18 
10LD11 
10P13 
10P14 
12AC6 
12AE8 
12AT6 
12AU6 
12AV6 
12BA6 
128E6 
1213117 
12BY7 
12E1 
19AQ5 
19G6 
2001 
20F2 
20L1 
20P1 

60 
-70 
-55 
60 

75 
-95 
-70 
-55 

50 
50 
30 

-35 
-50 
75 
65 
45 

60 
50 
55 
50 
50 

-50 
.55 
40 
-40 
40 
-65 
-65 
65 
65 

-70 
75 

2.35 
75 
.75 
50 
50 
50 
50 

.50 
50 
80 

3 00 
60 

5.95 
65 
-50 

110 
1'10 

20P3 
20P4 
20P5 
25L6 
25Z4 
2525 
25Z6 
30A5 
30C15 
30C17 
30C18 
30F5 
30FL1 
30FL2 
30L15 
30L17 
3oP12 
30P19 
30PL7 
30PL13 
30PL14 
30PL15 
35C5 
35L6 
35W4 
35Z4 
35Z5 
5005 
50CD6 
50L6 
85A2 
90AG 
90C1 
90CG 
807 
5763 
6057 
6060 
6067 
7193 
CL33 
CY31 
DAF91 
DAF96 
DF91 
0F96 
DK92 
DK96 
DL96 

1-10 
.80 

1.40 
65 
50 

60 
60 
60 
75 
-75 

100 
-85 

1-00 
1.00 
70 
.70 
-70 
-85 

1.00 
1.00 
1 -25 
1-00 

.75 
-75 
-50 
70 
-75 
.70 

1-10 
110 

-70 
285 

.60 
2.65 
1.00 
1-50 
1.00 
1-00 
1.00 
55 

1.85 
65 

30 
.50 
30 

-50 
1-00 

-85 
55 

DM70 
DM71 
DY86/7 
DY802 
E8OCC 
E80CF 
E80F 
E88CC 
E780F 
E182CC 
El 88CC 
EABC80 
EAC91 
EAF42 
EB91 
EBC41 
EBC81 
EBF81 
EBF83 
EBF89 
EC86 
EC88 
EC92 
ECC40 
ECC81 
ECC82 
ECC83 
ECC84 
ECC85 
ECC86 
ECC88 
ECC189 
ECC807 
ECF80 
ECF82 
ECF86 
ECF804 
ECH42 
ECH81 
ECH83 
ECH84 
ECL80 
ECL82 
ECL83 
ECL84 
ECL85 
ECL86 
EF37A 

-75 
1 85 

30 
40 

240 
5-40 
2-40 
1-40 
1-10 
3-10 
2.40 

-40 
50 
.65 
15 
.75 
-40 
40 
40 
40 
60 
60 
50 

.65 
-32 
32 
32 

-35 
35 

1 20 
50 
-75 

1-20 
so 
s0 

.75 
520 

70 
30 
50 
so 

-40 
40 

-70 
.60 
.70 
.40 

1 40 

EF39 
EF40 
EF41 
EF42 
IEF80 
EF83 
EF85 
EF86 
EF89 
EF91 
EF92 
EF97 
EF98 
EF183 
EF184 
EF804 
EH90 
EI -32 
EL34 
EL35 
EL37 
EL41 
EL81 
EL83 
EL84 
EL86 
EL95 
EL360 
EL506 
EM80 
EM81 
EM83 
EM84 
EM85 
EM87 
EY51 
EY81 
EY83 
EY84 
EY86/7 
EY88 
EY91 
EZIO 
EZ41 
EZ80 
EZ81 
GY501 
GZ32 

1-40 
-75 
-75 

100 
25 

1 20 
35 
-40 
-30 
50 

50 
es 
-85 
.35 
-35 

1'60 
.45 
-55 
65 

3.20 
3 20 
55 

60 
65 
35 
55 

-65 
1.60 
1-10 
50 
55 
55 

40 
1-10 
110 

-40 
-40 
-55 

1.10 
35 
-50 
-50 
s0 
50 
30 

.30 
-00 
55 

GZ33 1.75 
0534 75 
GZ37 1-10 
KT86 3.10 
1(188 5-75 
KTW61 1.75 
N78 4.75 
PABC80 40 
PC86 -60 
PC88 -80 
PC95 -65 
PC97 -35 
PC900 40 
PCC84 -35 
PCC85 -45 
PCC88 -60 
PCC89 -45 
PCC189 -50 
PCF80 40 
PCF82 .40 
PCF84 -65 
PCF86 -55 
PCF200 1-00 
PCF201 1 .00 
PCF801 J5 
PCF802 -50 
PCF806 50 

PCF808 1-00 
PCH200 1.00 
PCL82 -35 
PCL83 -45 
PCL84 45 
PCL86 -45 
PCL805/85 -55 
PFL200 65 
PL33 .45 
PL36 .55 
PL81 -45 
PL81A SO 
PL82 -35 
PL83 40 
PL84 .45 
PL500 80 
PL504 -60 
PL509 100 
PY33 -SO 
PY80 .50 
PY81 40 

PY82 -40 
PY83 40 
PY88 .40 
PY500A 1-00 
PY800 .40 
PY801 .40 
00V03/101 .05 
QQVO3/20A 

15.00 
OQV08/40 

1500 
0595/10 -95 
QV06/20 3.40 
UABC80 40 
UAF42 
UBC41 
UBC81 
UBF80 
UBF89 
UCC84 
UCC85 
UCF80 
UCH42 
UCH81 
UCL82 
UCI -83 
UF41 
UF42 
UF80 
UF85 
UF89 
UL41 
U L84 
UM80 
UY41 
UY85 
U10 
U12 

65 
.45 
.50 
.so 
35 

115 
-40 
75 

.70 

.45 

.45 
-55 
.65 
.75 
40 

45 
-40 
65 
.43 
-s5 
45 
.35 
00 

1.00 
U14 1.00 
U19 3.90 
U25 .70 
U28 .55 
V191 .50 

R105/30 50 
VR150/30 -45 
W729 1 -15 
X41 1.00 
Z759 5.70 

SHIFI DISCOUNT CENTRES 

otile 
DISCOUNT 
SPEAKERS 

Imp or 150 as app. 

Guarantees: 
TITAN 5 years 

FA NE 2 yrs 
OTHERS I year 
ALL PRICES 

INC. VAT 

5" FANE 501 Mid or 
Full range 

8" x 5" lOw Various makes 
8" A.F. Model 80 
8" A.F. Model 83 
FANE 8" 8087 
FANE 8" 807TP 
8" WHARFEDALE LINTON 

KIT Sp. Price Pair £23 95 
8" FANE MODE ONE KIT Sp. Price Pair £19.75 
0" WHARFDALE GLENDALE XP 
KIT Sp. Price Pair 

0" ELAC Model IORM Sp. Price 
2" FANE 121115LR 20w Sp. Price 
2" FANE 122/10 35w Sp. Price 
2" POP 25T Sp. Price 
2" TITAN 12135 35w £15110 
2" TITAN T17160A 60w £22.50 
2" TITAN T12/ 100A 100w £36.00 

CELESTION 012M Sp. Price 
2" CELESTION GI2H 30w Sp. Price 
2" CELESTION G12/50 50w Sp. Price 

GI2/SOTC Sp. Price 
2" GOODMANS 12 PD Sp. Price 
2" GOODMANS 12 PG Sp. Price 
2" FANE 'SPECIALIST' P.A. 80 £24.75 
2" DISCO 80 £25.95 
2" GUITAR BOL £24.75 
2" GUITAR 808 £24.95 
2" FANE CRESCENDO 12A £57.35 
2" FANE 12L £5995 
2" FANE 12 BASS £56.70 
5" TITAN T15/60 60w £28.00 
5" TITAN T15170 70w £28.00 
5" TITAN 715(100 I00w £41 -00 
5" FANE 'SPECIALIST' BASS 85 £37.75 
5" BASS 100 £39-95 
5" GOODMANS I5P Sp. Price 
5" CELESTION GI 5C Sp. Price 
5" FANE CRESCENDO 

15/IOOA £72.95 £49 95 
5" FANE CRESCENDO BASS £76.00 £49 95 
5" 15/100LT £7469 E49 95 
5" COLOSSUS 200w £108.00 [69 95 
8" TITAN TI8/100 100w £47.00 £29.95 
8" GOODMANS IBP Sp. Price £38 95 
8" CELESTION GI8C Sp. Price £34.50 
8" FANE CRESCENDO 18A £101 -95 £66 95 
8" FANE CRESCENDO BASS £8995 £59 95 
8" 'COLOSSUS' 200w £115.00 £69 95 

HORN UNITS 
CELESTION MI -11000 Sp. Price £13 75 
FANE 910 MK II £1775 £12 99 
FANE 912 £1950 £1499 
FANE 920 £5995 £39.95 
FANE J44 £7.95 £5 95 
FANE J104 £16.95 £1295 
HIGH POWER FANE HPXI £1 75 
'CROSS OVERS' FANE HPX2 [1.75 
'ADD-ON' H.F. UNITS 
F.A.L. 'Add-on £35.95 
TITAN TIN 70w Sp. Price £25 95 
TITAN T2H 100w Sp. Price £25 95 
CABINETS (Vynide & Vynair covered) 
Fitted Protective Corner Pieces, Heavy duty 
For Single 12" Spkr/s Sp. Price 69.95 
For Twin 12"Spkrs Sp. Price E14 95 
Many other types available. 
Edtra Special prices for quantities. 

List 

Sp. Price 
Sp. Price 
Sp. Price 
Sp. Price 
Sp. Price 
Sp. Price 

Sonic 
Price 
£4 95 
£3 95 
£5 95 
£6 95 
£3 95 
£4 75 

£53 95 
£3 85 
[7 95 
£7 95 
£9 95 

£10 50 
£12 50 
£2295 
[1299 
£1595 
£16 50 
E17-95 
[17 95 
£17 95 
£16 50 
£17 50 
£16 50 
£16 50 
£37 95 
£39-95 
£39 95 
£18 95 
£19 95 
£27 95 
£28 95 
£29 95 
£22-50 
£26 95 

MANY OTHER DISCOUNT LINES 
(for personal callers only) 

AMPS, T'TABLES, JINGLE MACHINES, 
DISCO CONSOLES, LIGHTING CABINETS, 

CREDIT TERMS AVAILABLE °rd.rra e £20 q V 

Please enclose stamp for leaflets or with 
enquiries. Prices correct at 8.12.76. 

Branches at 
403 SAUCHIEHALL STREET GLASGOW Tel: 141 332 0700 

24 NEWGATE SHOPPING 
CENTRE, Tel: 0632 21469 NEWCASTLE 
106 NEWPORT MIDDLESBROUGH ROAD 

Cleveland TSI 5JF. Tel: 0642 217402 

Mail Orders & Export to Middlesbro Branch 
Add 75p per spkr. (or Pair Spkrs under C7 ea) 
for <arr. Cabinets for personal shoppers only. 
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NOTICE TO READERS 
When replying to Classified Advertise- 
ments please ensure: 
(A) That you have clearly stated your 

requirements. 
That you have enclosed the right 
remittance. 
That your name and address is written 
in block capitals, and 

That your letter is correctly addressed 
to the advertiser. 

This will assist advertisers in processing 
and despatching orders with the minimum 
of delay. 

(B) 

(C) 

(D) 

Receivers and Components 

300W TOUCH 
SWITCH KITS 

TS300K Contains Triec, IC, Diodes, Resistors, 
P.C.B. Frontolate, etc. Replaces conventional 
light switch with NO REWIRING. TOUCH one 
insulated plate for ON, another for OFF. Complete 
with Instructions -ONLY £3 8'I. 
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- 
ONI.Y £3.87. 
300W LIGHT DIMMER KIT replaces conventional 
Light Switch -£245. 
CMOS 
Motorola 
4000 ZOp 
4001 20p 
4007 20p 
4011 20p 
4013 S7p 
4015 105p 
4016 S7p 
4017 105p 
4040 10Sp 
4049 S7p 
4501 20p 
4510 135p 
4516 135p 
4566 1559 

TRIACS 400V TO220 
CASE ISOLATED 
TAB 
6 -SA 80p 
8 5A 85p 
Diac 20p 
NE555 8 pin DIL 44p 
741 8 pin DIL 24p 

BC148 8p 
BC158 11p 
2N3055 38p 
2N6027 
(put) 34p 

1N4004 Bp 
1N4148 4p 

RESISTORS ÌW 5% E12 220 
-10M Mulland 2p 
LDR 1" Dia. 4000 to 1MD light 
to dark 45p 
NEON wire -ended 7p 
Choke 13 Amp 20p 
Ferrite rod 11" x 3" diameter 12p 
MINI MAINS TRANSFORMERS 
100mA 6-0-6V 8Sp 

12-0-12V 95p 

ADD 8% VAT (123%) PLUS 25p P&P. Mail 
Order Only to:- 

T.K. ELECTRONICS 
108 Studley Grange Road, London, W7 2LX 

soiev 
VINTAGE RADIO 0r+e 

1920 to 1950 

Receivers, valves, components, service data, 
historical research, books, megezlnes, 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 poet paid. 
TUDOR REES (Vintage Services), 64, Broad 
Street, Staple Hill, Bristol, 8816 5NL. Tel. 
Bristol 505472. 

978 

SMALL ADS 
The prepaid rate for classified advertisements is 17 
pence per word (minimum 12 words), box number 
40p extra. Semi -display setting £14.00 per single 
column inch (2.5cm). All cheques, postal orders 
etc., to be made payable to Practical Wireless and 
crossed "Lloyds Bank Ltd". Treasury notes should 
always be sent registered post. Advertisements, 
together with remittance, should be sent to the 
Classified Advertisement Manager, Practical 
Wireless, Room 2337, IPC Magazines Limited, 
King's Reach Tower, Stamford St., London, 
SE1 9LS. (Telephone 01 -261 5846). 

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. 

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 Golledge Elec- 
tronics, Millend, Stonehouse, Glos. 

Precision Polycarbonate Capacitors 
All High Stability -extremely Low Leakage 

440v AC RANGE 68V DC RANGE 
Value Dimen- Price l'xlue(HF ) 31 % ±2% f 5% 
(µF) dons (mm) each 0.01-0ß 81.28 76p 60p 

L D 0ß2-0-47 8132 77p Sip 
01µ1, 27 12.7 88p 0880F £1.44 84p 68p 
0151.1F 27 12.7 BOP 10µF 8168 91p 809 
022µF 33 16 889 154F 8174 £118 87p 
026µF 33 16 929 224F 21 98 11.32 75p 
033µF 33 16 99 33µF 12 40 1180 99p 
0474F 33 19 8110 470F 1282 11.88 8123 
05µF 33 19 8116 6.8µF 23 48 22 32 81.47 
0.88µF 
10µF 

50.8 
50.8 

19 
19 

8126 
81.37 10µF £4 98 8332 2201 

16µF 50.8 25.4 81 84 15µF 2714 2478 4288 
204, 50.8 25.4 81.96 22µF £9 88 2844 8390 
TANTALUM BEAD CAPACITORS -Value available( 
04, 022, 0.33, 0.47, 0.6 , 1-0, 2-2, 3.3, 4.7, 6.8µF at 
15V/25V or 35V; 10-00F at 16V/20V or 25V; 220µF at 
6V/10V or 18V; 3300µF at 6V or 10V; 47.OµF at 3V or 
8V; 100.04F at 3V. All at 12p each, 10 for 8140, 50 
for 86', 100 for 89'. 
TRANSISTORS & I.C.'s 
BC107/8/9 9p 'BC212/212L 12p 2N3055 Sop 
'BC174 120 'B0213/213L 119 0C44/45 Sop 
10C147/8/5 10p 'BC214/214L lip 0071/2 20p 
BC153 16p 'BFI94/5 12p NE555 Timer 81p 
BC164/7/8/9lop BFY50/1/2 209 741C 8 pin 011329 
BC182/182L lip AF178 40p ZN414 9110 
13C183/183L lip AF239 38p 8576013ND 
BC184/184L lop 253702/4 lip 8160 
POPULAR DIODES -15914 8p. 8 for 45p, 18 for 90p 
IN916 Sp. 6 for 469. 14 for 90p; 1844 6p, 11 for Sep: 
26 for 2100. 154148 6p, 8 for 27p. 12 for 49p; /N4001 
619; 002 6D: 003 61p; 004 7p; 005 71p; 006 8p; 007 Sip 
LOW PRICE ZENER DIODES-400mM', Tol. t5% at 
5mA. 3V; 3V3; 3V6; 4V7; OVI; 5V6; 6V2; 6V8; 7V6; 
8V2; 9V1; 10V; I1V; 12V; 13V; 1351; 15V; 16V; 16V; 
20V; 22V; 24V; 27V; 30V; 33V. All at 7p each, 5 for 830. 
10 for 8Sp. 50 for 2312. SPECIAL OFFER: 100 Zeners 
may be mixed) for 4800. 
RESISTORS -High stability, low noise carbon film 5% 
1W at 40°C, 3W at "0°C. El2 series only -from 2.2 Cl to 
2,2M1-1. ALL at 1D' each. 80 for 10 of any one value, 
70p for 100 o1 any one value. SPECIAL PACK; 10 of 
each value 2ßtì to 22M R (730 resistors) 85. 
SILICON PLASTIC RECTIFIERS --1-S anrp, wire -ended 
D027: 100 P.I.V. 7p (4 for 28p); 400 P.I.V. 8p (4 fur 30p). 
BRIDGE RECTIFIERS -SI amp: 200V 409: 350V 45p; 
600V SSp. 
SUBMINIATURE VERTICAL PRESETS -0.1W only: 
All at Sp' each: 50; 100; 220; 470; 680 ohm; lk; 2k3; 
4k7; 61,8; 10k; 15k; 22k; 47k; 100k; 320k; 680k; 1M; 
2515; 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 liste available to bona Ode companies. 
MARCO TRADING (Dept. P4), 

The Old School, Edetaatoo, Wem, Shropshire. 
Tel: Whizall 484/466 (STD 094 8790 

(Propre. Minicost Trading Ltd.) 

ZN1040E 4 digit count/display IC 
300W Illuminated Torch Switch with 

Instructions Built end Tested 
7489 64 bit read/write memory fully 

functional/speed failures 
DL707 Litronics CA 7 SEG display 
7447 BCD -7 SEG decoder driver 
Soldercon Pins /100 
P. & P. 20p tree on orders over £5 00 
Data Sheets 10p each S.A.E. (Mail Order only) 

GJD Electronics, 105 Harper Fold Road, 
Radcliffe, Manch , M28 ORQ 

£7.00 

£3.90 

0 65 
£1.35 

0 95 
0.80 

RESISTORS: Type AEL II Carbon Film 
5% E24 (lE to 10M) Sold in units of 
10. 1/4w 7p, 1/2w 8p per 10. Min. Order 
£2 P & P 15p +12'2% VAT (High 
rate) SAE for more details to C W 
ELECTRONICS Dept PW, 10 Kingsley 
Path Britwell Slough Berkshire. WE 
CAN ALSO SUPPLY TO THE TRADE, 
COLLEGES & EXPORT. 

VALVES 
Radio - T.V. - Industrial - Transmitting 

We Dispatch Valves to all parts of the world 
by return of post. Air or Sea mail, 2700 
Types in stock, 1930 to 1976. Obsolete types 
a speciality. List 20p. Quotation S.A.E. 
Open to callers Monday to Saturday 
9.30 to 5.00 closed Wednesday 1.00. We 
wish to purchase all types of new and 
boxed Valves. 

COX RADIO (SUSSEX) LTD. 
Dept. P.W. The Parade, East Wittering, 

Sussex P020 8BN West Wittering 
2023 (STD Code 024366) 

DIODES IN914E 2p ea. £130/100, £10/ 
1,000 5% Zeners 2.7-36v 5p ea £4/100, 
800V 1 amp Low VF Sp ea £4/100 20p 
p & p. Bale Electronics, Nanock' 
Dalton, Dumfrieshire. 

BRAND NEW COMPONENTS BY RETURN. 

Electrolytic capacitors 16V, 25V, 50V.-0.47,1.0, 
2 2, 4.7 6 l0mfd.-5p. 22, 47-53p. (50V -8p). 
100-7p (50V -8p) 220--6p. (50V -10p) 470 -lip. 
(50V -18p) 1000/16V -15p, 1000/25V -18p. 1000/ 
50V -22p. 
Subminiature bead tantalum electrolytics- 
0-1, 022, 0.47, 1 0, 2 2 e 35V, 4 7/25V -11p. 
10/25V-139. 22/16V, 47/6V, A 100/3V -15p. 
Mallard miniature ceramic E12 series 2% 83V. 
10pí. to 47pí-39. 5691. to 330pí. -4p. 
Vertical mounting ceramic plate 50V. 
E12 series 22pí-1000pf. E6 series 15000-4700pt.- 
2p. 
Polystyrene E12 series 83V horizontal mount- 
ing. 10pí to 1000Pí -3p 1200pf. to 10000pí. -4P 
Mallard polyester 250V vertical mounting E8 
series.0 01 to 0.1-4p.0 15, 0.22-5p.0.33, 0.47- 
$ 0. 0 68-11p. 1 0-13p. 1 5-20p. 2 2-22p. 
Mylar (Polyester) Film 100V vertical mounting. 
0001, 0 002, 0.005-3p. 0-01, 0 02-4p. 0.04, 0.05 
-4}p. 
Miniature resistors Highstab Ell series 5% 
tolerance. Mallard C. Film -33W 10 to 10MO. 
(10% over 1M(2)-1pp. 0.125W, O'25W 6 0.5W. 
100 to 2M20. -13p. Metal Film 1W.270 to 
10M0. -2p ea. 
1N4148 -3p. 1N4002 -5p, 1(44006-7p 1194007-8p 
BC107/3/9, BC147/8/8, BF157/8/96 BF1946197-9p 
Fuses 20mm. glass. 11" glass 6 4" ceramic. 23p 
Post 10p. (Free over £4 00) Prices inclusive of 
VAT. 

THE C. R. SUPPLY CO., 
127, Chesterfield Rd., Sheffield 93. 

ITT 5870ST N1 X 1+ Data, 50p. Sperry 
SP -425-09 (9 digit display) +data, £1. 
SKT 50p, 747 (Class II), £1.35. MM5314 
+data, £3.35. SKT, 45p. TIL209, 10p. 
BC108, 10p. 1N4148, 3p. EX7001 (CT7001), 
£5.50. 741 DIL, 18p. T099, 20p minia- ture 5 position toggle, £1. P/P 10p. LB, 43 Westacott, Hayes, Mfddx UB4 8AH. 
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Service Sheets Aerials 

SERVICE SHEETS-COLOUR TV SERVICE MANUALS 
Service Sheets for Mono TV, Radios, Record Players and Tape Recorders 7Sp. 

Please send large Stamped Addressed Envelope. 
We can supply manuals for most makes of Colour Television Recievers 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 T,V. repair manuals by J. M. Court. S.A.E. for details. 

G. T. TECHNICAL INFORMATION SERVICE 
10 DRYIDEN CHAMBERS, 119 OXFORD ST., 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. 

LARGE SUPPLIER 
OF 

SERVICE SHEETS 
(T.V., RADIO, TAPE RECORDERS, 

RECORD PLAYERS, TRANSISTORS, 
STEREOGRAMS, RADIOGRAMS, 

CAR RADIOS) 
ALL AT 75p EACH (Except colour) & CAR RADIOS 
Please state It Circuit will do If Service Sheet not 

In stock. 
" PLEASE ENCLOSE LARGE S.A.E 

WITH ALL ENQUIRIES 8 ORDERS " 
Otherwise cannot be attended to 

(Uncrossed P.O. s please, original 
returned if service sheet. not available.) 

PLEASE NOTE 
We operate s "by return of post" service. Any 
claim. for non -delivery should be made within 
7 -days of posting your order. 

C. CARANNA 
71 BEAUFORT PARK 
LONDON, N.W.11 6RX 

We have the largest supplies of Service 
Sheets (strictly by return of post). Please 
state make and model number alternative. 
Free TV fault tracing chart or TV list on 

request with order. 
Mall order or phone 01-458 4882 

Large Stocks of Colour Manuals 
NO OVERSEAS MAIL PLEASE 

Educational 

GO TO SEA as a Radio Officer. Write: 
Principal, Nautical College, Broadwater 
Fleetwood FY78JZ. 

For Sale 

NEW ISSUES OF "PRACTICAL WIRE- 
LESS" available from April 1974 up 
to date. Cover price plus 17p postage 
per copy-Bell's Television Services, 
190 Kings Road, Harrogate, N. York- 
shire. Tel: (0423) 55885. 

CREED 7E TELEPRINTER, excellent 
condition with Telex unit, £35. Or 
exchange for S.W. receiver. Dailey, 40 
Park Grange View, Sheffield. 

Electrical 

STYLI, CARTRIDGES & AUDIO LEADS 
etc. For the best at keenest prices send 
S.A.E. for free illustrated list to: 
Lane, dG Eleley, 

Cheadle,ronics Cheshire.nSK8 Lane, Gatley, 
4EE. 

SERVICE SHEETS, radio, TV etc. 
10,000 models. Catalogue 24p, plus SAE 
with orders, enquiries. Telray, 154 
Brook Street, Preston PR1 7HP. 

BELL'S TELEVISION SERVICES For 
Service Sheets on Radio, TV, etc., 75p 
plus S.A.E. Colour TV Service Manuals 
on request. S.A.E. with enquiries to 
B.T.S., 190 Kings Road Harrogate, N. 
Yorkshire. Tel: (0423) 55885. 

Books and Publications 

START YOUR OWN BUSINESS 
REWINDING ELECTRIC MOTORS 

This unique instruction manual shows step by 
step how to rewind motors, working part or full 
time, without previous experience. Everything 
you need to know easily explained, including 
where to obtain materials, how to get all the work 
you need, etc. A goidmine of Information and 
knowledge. 

Only £3.90 plus 26p P&P. 

Magnum Publications Dept PW5 
Brinksway Trading Estate, Brinksway, 
Stockport SK3 OBZ. 

Overseas Distributors wanted. 

FREE T.Y. CIRCUIT DIAGRAMS 
All main British T.V. sets (plus many foreign) 
comprehensively covered In our easy -to -follow 
T.V. Repair Manuals -1 mono end 3 colour. 
Just send model no., If colour (mfrs. chassis 
type helps) with £4.56 and receive the manual 
covering your set-plus your set's circuit diagram 
on request free. Set of 7 only £27 post free. 
British T.V. Circuit Diagram Manuale-the main 
mono (over 37 series) for £0-1/0 and virtually 
every colour for £17.50. 
Full details of these and other publications from: 

T.V. TECHNIC 
78 CHURCH ST., LARKHALL, LANARKS 
Tel. (0091) 003334. ML91HE 

Situations Vacant 

TEST TECHNICIAN to carry out all 
aspects of testing on a wide range of 
electrical/electronic apparatus and 
components used in the manufacture 
of modern X-ray equipment. General 
testing experience is essential, 
although not necessarily in this par- 
ticular field. Write in the first in- 
stance to the Personnel Officer, G.E.C. 
Medical Equipment Ltd., 14 Progress 
Way, Wadden, Croydon, Surrey, Tel: 
01-688 7495. 

Wanted 

WANTED-NEW VALVES, TRAN- 
SISTORS. TOP PRICES, popular types. 
Kensington Supplies (C), 367 Kensing- 
ton Street, Bradford 8, Yorkshire. 

G2DYM SWL AERIALS 
All aerials custom built by G2DYM, Ex- 
B.B.C. Transmitter and Aerial Engineer. 
CONSULT US for DESIGN & ADVISORY 
SERVICE, send large S.A.E., 3, 64 stamps. 
We will quote you for Custom building 
aerials to your individual requirements, 
and space available. 
LAMBDA ANTENNA STUD FARM 

WHITEBALL, WELLINGTON, SOMERSET 

Ladders 

LADDERS. Varnished. 20ft 9in extd. 
£23.03. Carr. £1.90. Leaflet. Also alloy 
ext. up to 62t2ft. The Ladder Centre 
(WLS) Halesfield (1) Telford, Salop. 
Tel: 586644. Callers welcome. 

Miscellaneous 

100 RESISTORS 75p 
iw 5% C/Film 2'20-2 2M S2 (E12) 

10 each of any value 

COO CASSETTES 32p All Cassettes in Plastic 

C90 CASSETTES 45p 
Casewith Ie and 
Screwed Assemm blbl y. 

All prices include VAT Add Postage 10p in £1. 
Quantity Discounts. SALOP ELECTRONICS 

10 Units S%yy 23 WYLE COP 
50 Units 7% SHREWSBURY 

100 Units 10% Tel. 53206 

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 32p. Examples: width, depth, 
height, 8in x 5in x 3in, £1.70. loin x 
6in x 3in £2.42, loin x 8in x 3in £3-02. 
12in x loin x 3in £3.96. 8in x 4in x 4in 
£1-98. loin x 6in x 4in £2.97. 12in x 
8in x 4in £3.96. 7in x 7in x Sin £2.91. 
8in x loin x 6in £3.96. 12in x 8in x 7in 
£4.40. 12in x 12in x 7in £4.84. Plus 85p 
carriage and 8% VAT. Over 400 models 
to choose from. Prompt despatch. Free 
literature (stamp would be appre- 
ciated). Bazelli, Dept No. 25, St. 
Wilfrid's, Foundry, Lane, Halton, Lan- 
caster LA2 6LT. 

ENAMELLED COPPER WIRE 
S.W.G. I Ib reel 4 Ib reel 
IO to 19 £2.95 £1.60 
20 to 29 £3.15 £1.80 
30 to 34 £3.45 £I.90 
35 to 40 £3.65 £2.10 

Ali the above prices are inclusive of postage 
and packing in U.K. 

COPPER SUPPLIES 
102 Parrewood Road, Withington, 
Manchester 20 Tel: 061-445 8753 

RECHARGEABLE NICAD BATTERIES 
'AA' (HP7), £1.26; Sub C', £1-29; 'C' 
(HP11), £2.38; 'D' (HP2), £2.92. 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, 50p for 'Nickel Cadmium 
Power' booklet. Sandwell Plant Ltd., 
1 Denholm Road, Sutton Coldfield, 
West Midlands B73 6PP. Tel: 021-354 
9764. 

H. M. ELECTRONICS 
275a FULWOOD ROAD, BROOMHILL, 

SHEFFIELD SIO, 3BD. 
BEC CABINETS (Illued) 

METAL CASES 
DRY TRANSFER LETTERING 

Send 1Sp for leaflets (Refundable) 
Trade enquiries invited 
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Miscellaneous ( continued ) 

SNOOPING LOW? 
NOW you can uncover the EXCITING 1004100KHz 

band -with YOUR receiver. CONVERTER has 

20dB gain, antenna matching and 3 5-4MHz 

output.tc.,Instructions,truL on 
money 

printedeck 
assurance, send 

El ßt10 NOW. 

CAMBRIDGE KITS 
45(PO) Old School Lan, Milton, Cambridge 

GORSE'S 
MAIGRUNDIGoR 

Satellit 2100, 21 Wave Band Radio, TK545 and 

TK745 Stereo Tape Recorders, Radios, Radio/ 

Cassette Recorders, Cassette Recorders, Micro- 
phones, etc.. etc. 
Please write, (send S.A.E.) phone or call for lull 
details and prices. 

42.44 CHURCH ST., 77 THE MALL 
BLACKBURN BURNLEY 

Tel: 51822 Tel: 35229 

LOW COST - HIGH EFFICIENCY 

IL AUDIO OSCEATOR £22 

as 
ea 

RANGE: IOHz to 00kHz. OUTPUT: IV, 
sine/sq. DISTORTION: less than 0.02%. 9V 

battery. Also available in Kit form at £17. 
Add 8% VAT. P. & P. and ins. 75p. 
Leaflet available, also F.M. Signal Generator, 
Millivoltmeter, freq. meter, THD analyser, 
P.S. Units. S.A.E. please for literature. 

TELERADIO ELECTRONICS 
325 Fore Street, London, N9 OPE 

Tel. 01407 3719 

MAGNETIC MICROPHONE 
SPEAKERS 

4T Inserts, ideal for all sound speaking and 
listening applications. Very rugged-d.c. re- 
sistance 20 ohms. Size: ti" dia. t" deep. 40p each 
+ 105 P. P. 0 for E.2211 + 200 P. P.12 tor E459 
P. 6 P. free. S.A.E. for list of many other Items. 
Trade enquiries welcome. 
B.B. SUPPLIES, 141 Shalmsford Street 
Nr. Canterbury, Kent. CT4 70Z. 

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. 

Derbyshire DE4 Oak Lodge, Tansley, 
5FE. 

Musical 

Miracles ! 

by Dewtron 
Build your own synthesiser or musical effects 

using some of the huge range of DZZWTROR 

modules. Or build fuse or was -we. at budget 

price. using special kits. 

Bend 25p for Catalogue from- 

D.S.W. Ltd., 254 Ringwood Road, Ferndowu, 

Dorset 5H22 OAR. 

AERIAL WIRE. High quality p.v.c. 
covered multi -strand copper. 50ft, 85p 
(15p); 75ft, £1.28 (17p); 100ft, £1.67 
(23p); 150ft, £2.51 (34p); 200ft, £3.36 
(39p); 250ft, £4.19 (46p); 300ft, £4.97 
(48p); P&P in brackets. A.I Radio 
Components 19 The Borough, Canter- 
bury, Kent X1'1 2DR. 

MORSE CODE 
MORSE CODE TUITION AIDS 

Cassette 3 1-12 WPM for Amateur Radio 
Examination. 
Cassette 5 12-24 WPM for Professional 
Examination Preparation. 
Morse by Light System available. 

Morse Key and Buzzer Unit for Sending 
Practice. 
Prices: Cassettes including Booklets £4. 
Morse Key and Buzzer £4, Prices include 
VAT, Postage, etc. Overseas LI extra. 

MHEL ELECTRONICS 
12 LONGSHORE WAY, MILTON 

PORTSMOUTH PO4 BLS 

BUILD TREASU' E TRACER 

MK III Metal Locator 
Varicao tuning 
Britain's best selling mate: 
locator kit; 4,000 sold 
Weighs only 22oz. Fitted with 
Faraday shield. 
Speaker and earphone operation 
Knocks down to only 171n. 
Prebuilt search coll assembly 
Thoroughly professional finish 

seen 
You only needC C soldering Iron, 
screwdriver, pliers and snips 
Five transistor circuit 
Send stamped. add d 
envelope for leaflet 

Complais £14.75 Built a tested £19.75 
Kit 
Pod Et 00: Et -19 VAT Post LI- 00- Et 58 VAT 

MINIKITS ELECTRONICS, 
Sa CLEVELAND ROAD, 

LONDON, E18 2AN (Mall order only) 

ENAMELLED COPPER WIRE 
awg 1 lb tor 40e 2oz 
14-19 2.40 i 20 99 -50 
20-29 2-45 1.00 .82 58 
30-34 290 1-70 99 .82 
35-40 2.95 1.90 1-04 75 

Inclusive of p&p and VAT. 
SAE brings Catalogue of copper and resistance 
wires in all coverings. 

THE SCIENTIFIC WIRE COMPANY 
PO Box 30, London E4 9BW 

Reg. Office: 22 Coningsby Gardens, 

P.C. BOARD containing over 50 new, 
unused, C Moss i/cs 4001-2-11-12. ECT 
5V i/c 6 14 -pin sockets, £3. T. Cooper, 
25 Larkswood Road, Chingford,London 
E4 9DS. Tel: 01-529 8255. 

PRINTED CIRCUITS 

and HARDWARE 

Readily available supplies of Con- 
structors' hardware, Aluminium sheet 

and sections. Printed circuit boards, 

top quality for individual designs. 
Prompt service. Send 15p for catalogue. 

Ramar Constructor Services, 
Masons Road, Stratford on Avon, 
Warwicks. Tel. 4878 

ORDER FORM PLEASE WRITE IN BLOCK CAPITALS 

Please insert the advertisement below in the next available issue of Practical Wireless for 

insertions. I enclose Cheque/P.O. for £ 
(Cheques and Postal Orders should be crossed Lloyds Bank Ltd. and made payable to Practical Wireless). 

NAME 
Send lo: Classified Advertisement Manager 
PRACTICAL WIRELESS, 
OMO, Classified Advertisement Dept., Rm. 2337, 

ADDRESS King's Reach Tower, Stamford Street. 
London SEI 9LS Telephone 01-281 5829 
Rate 
17P per word, minimum 12 words. Boo No. 40p extra. 

Company registered In England. Registered No. 53028. Registered office: King's Reach Tower, Stamford Street. London SEI 9LS 

980 Practical Wireless;, March 1977 
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ELECTRONIC BROKERS LTD 
49/53 Pancras Road 

London N W12AB 
Tel:01-837 7781 

Computer parts for hobby, 
experimental, educational 
and professional use. 

FRESH STOCKS OF THE POPULAR 
CLARE -PEN DAR ASCII KEYBOARD 

TYPE KB6 NOW TO HAND 
ASCII -Coded TTL-compatible 4 -bank alphanumeric reed -switch keyboards 
with ROM encoder chip, etrobed output, two -key rollover and debounce. 
Standard 7 -pit ASCII code (no parity). Supplied complete with circuit dia- 
grams and code chart. 

SPECIFICATIONS Power Supply: + 5VDC +5% 150mA; -12VDC *10% 10mA 
Output Log/c Levels: Data Bits 1 through 7 Ov "0" 45V: 2.6v "1" 5.25v Fan Out: One 
standard Tut. load. Strobe: 2.6v "1" 5.25V; Ov "0" 48V. Fan Out: 10 standard TTL loads. 
Strobe signal delay 10 milliseconds nominal to allow date to stabilise. 
KBE: 56 -station standard Teletype layout. AS RECOMMENDED FOR PRACTICAL 
WIRELESS VIDEO -WRITER PROJECT. Price £3050 plus £1 P&P + 8% VAT (send 
£4374). 

ALSO AVAILABLE SPECIAL LOW COST KEYBOARDS 
KB5: 3 -bank alphanumeric Baudot -coded 36 -station keyboard. TTL compatible, strobed 
output. Price £2000 plus £1 P&P + 8% VAT (send £2268). 

NEW ARRIVALS 
FABULOUS NEW 06 -STATION CRT DISPLAY KEYBOARDS 8 -bit ASCII code, upper 
and lower case output PLUS separate numeric pad. TTL logic. Delayed strobe signal 
and two -key rollover feature. Mounted In attractive box, overall dimensions 20} x 7f x 
3i". Price £05A04 + £3 carriage + 8% VAT (Send £7344). 
BCD -coded keyboard, upper and lower case outputs. 54 Key -stations PLUS 5 indicator 
lamps and on/off switch. Set in attractive mounting panel, dimensions 15} x 5 x 2f'. 
Price £39.50 + £2 P&P + 8% VAT (send £4482). 
Also available a few only of above model WITHOUT ENCODING, Price £2504+£1.50 
P&P + 8% VAT (Send £2882). 

FOR THE EXPERIMENTER 
Single plane core memory Ideal for experimental and instructloral applications. 
42 x 52 cores storage capacity with 2300Aí0 diode -loaded buffer. 
£2'00 plus 40p P&P + 8% VAT (Send £259). 

Ferrite core memory plane mounted on plastic frame 
5 x 8" consisting of matrix 40 x 52 x 4 cores, divided 

'ßa77 'jii Into tour Individually addressable planes with separate 
.i (ywy sense and inhibit wires per plane giving 1000 bits capa- 

city, comprising of a grid of wires passing through 
ferrite cores at a 00 angle. £2 SI plus 40p + 8%. VAT 

ìi:.45Í,at .,saì;r (Send £3 13). 

Please 
mention 

Practical 

Wireless 

when 

replying 

to 

Advertisements 

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 mall 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 mall 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. 

Practical Wireless, March /977 981 



WATFORD ELECTRONICS 
33/35, CARDIFF ROAD, WATFORD HERTS, ENGLAND 
MAIL ORDER, CALLERS WELCOME. Tel. Watford 37774 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. 
ORDERS DESPATCHED BY RETURN OF POST. TERMS OF BUSINESS: 
CASH/CHEQUE/P.O.s OR BANKERS DRAFT WITH ORDER. GOVERNMENT 
AND EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS ACCEPTED. 
TRADE AND EXPORT INQUIRY WELCOME. P & P ADD 25p TO ALL 

AORDERS IR/SUR ACUNDER E. SEND SAE FOR OUR FREE LS ISTSTAGE 
AT COST, 

V AT Export orders no VAT. Applicable to U.K. Customers only. Unless 
stated otherwise, all prices are exclusive of VAT. Please add S% 

to devices marked . To the rest add 12;%. 
We stock many more Items. It pays to visit us. We are situated behind Watford 
Football Ground. Nearest Underground/Br. Rail Station: Watford High Street. 
Open Monday to Saturday. Ample Free Car Parking space available. 

POLYESTER CAPACITORS: Axial lead type. (Values are In µf). 
400V: 0 001, 00015, 00022, 0-0033 7p; 0.0047, 00068, 0.01, 0015, 0-018 Sp; 0022, 

0033, Op; 0047, 0068, 0.1. 11p; 0.15 0-22, 111p; 0.33, 0-47 28p; 0.68 380. 

180V: 0.039, 015, 0.22 11p; 0.33,0.47 19p; 0.68, 1.0 22p; 1.5 29p; 2.2 32p; 4.7 36p. 

DUBILIER: 1004V:0.01, 0.01514p; 0.022 18p; 0.047 18p; 0.1 29p; 0.47 43p; 1 O, Np. 

POLYESTER RADIAL LEAD (Values In µf). 280V: FEED THROUGH 
0.01, 0.015 Sp; 0022, 0.027 Sp; 0.033, 0047, 0068, 0.1 7p; 0.15 CAPACITORS 
10p; 0.22,0-33 12p; 0.4714p; 0-6818p; 1-0 21p; 1.5 24p; 2.22Sp. 1000pF/3SOV Sp 

ELECTROLYTIC CAPACITORS: Axial lead type (Values are In µF). 
230V: 100µF, 40p; 100V: 20, Sp: 63V: 0.47, 1 .0, 1 5, 2.2, 2.5, 3.3, 4.7, 6.8 7P; 8, 10, 

15, 22, Sp; 47. 32, 50, 10p; 63, 100, 12p; 50V : 1 .0, Sp; 50, 100, 10p; 220, 10p; 470, 30p; 

1000, 43p; 2200, 410; 40V: 22, 33, Sp; 100, 10p; 3300, 52p; 35V: 33, 7p;3 30, 470, 27p: 

1000, 38p; 25V: 10, 22, 47, Sp; 80, 100, 160, Sp; 220, 250, 13p; 470, 640, 2Sp; 1000, 27P; 

1500, 30p; 2000, 34p; 3300,1311p; 4700, 47p; 18V: 10, 40, 47, 68, 8p; 100, 125, 70;470, 12p; 
1000, 1500, 18p; 2200, 25p; 10V: 4, 100, Sp; 540, 10p; 1000, 14p; TAG -END TYPE: 
70V: 2500, 118p; 4700, 111p; 84V: 3300, 94p; 40V: 10000 145p; 4000 70p; 2500, 65p; 

25V: 4700, 48p; 16V: 4500 38p; 40V: 2000+200045p. 

TANTALUM BEAD CAPACITORS 
35V: 0.1 uF, 0.22, 0.33, 0-47, 0.68, 1.0, 
22µF, 3.3, 4.7, 6.8. 2SV: 1.5, 10. 20V: 
1.5. 16V: 10µF, 22, 47. 10V: 4.7, 15, 25, 
33. 111/: 470W. 68. 3V: 100µF. 12p each. 

MYLAR FILM CAPACITORS 
100V: 0001, 0.002, 0005, 0OlµF 
0015, 0.02, 0.04, 0.05, O-058uF 
01µF, 0 -IS, 0.2 7p. 50V: 0.47µF 

Sp 
Sp 

10p 

CERAMIC CAPACITORS 50V. 
Range: 0-5pF to 10,000pF 3p 

0.01Sµf, 0.071µf. 0.033u1, 0.047µl 4p 

TETFER Trimmer (Jaekson)10pF, 55p. 

JACKSONS VARIABLE CAPS. 
Dielectric Dial Drive 4103 
100/300pF 95p 6:1/36:1 415p 
500pF 195p 0-1-385pF 2411p 

DILEMIN 00 2 3650F 20Sp 
300pF/500pF 185p 00 208/176 270p 
4832/2K 2 apead with slow 
Drive Unit complete motion drive 290p 
with knobs and C804 -50F; 10; 15; 20; 
coupling 322p 25; 500F 135p 
Drum 54mm 30p 100, 150pF 195p 
6:1 Bell Drive 'L' 3x310pF 392p 
4511/DAF 107p5 00-3x25pF 348P 

SILVER MICA (PF) 
3.3, 4 7, 8.8, 10, 12, 18, 
22, 33, 47, 50, 68, 75, 82, 
85, 100, 120, 150, 200. 
250, 300, 330, 360, 390, 
600 & 8200F ºp each. 
1000, 2200pF 12p each. 

CERAMIC TRIMMER 
CAPACITORS 
2-7pF; 4-15pF; 6-250F; 
B-3OpF 20p 

MINIATURE TYPE: 
2.5-60F; 3-100F; 
3-3OpF; 10-400F 22p 
5-250F; 60pF; 880E 30p 

COMPRESSION 
TYPE 
3-400F; 8-8OpF 221) 
20-1409F; 50-200pF 31p 
100 500pF 369 

GAS 4. SMOKE 
Detector 250p 

MULLARD MODULES 
LP1185 N6p; LP1188 NSp. 

MULLARD POT CORES 
LA 3 154p; LA7 200p; 
LA5 150p; LA13 27Sp. 

CRYSTALS 
1MHz 323p 
1.6MHz 3115p 
3-2768 3Np 
Holder HC6U 18P 

MULTIMETERS. 
LT101 Pocket alza 

£425 
C7081GN S0K OPV 

f15.75 
U4313 20K OPV 

£17.55 
U4324 £14.30 

POTENTIOMETERS (AB or EGEN) 
Carbon Track, 0ß5W Log 6 0-5W 
Linear values 
1K Cl 62K OLIN. ONLY) Single gang 24p 
5K0-2MO single gang Up 
5K0 -2M0 single gang D/P switch 4Sp 
5K0-2MO dual gang stereo 5Sp 

SLIDER POTENTIOMETERS 
0ß5W log and linear values 60mm 
51(0-500K0 single gang 489 
10K0 -500K0 Dual gang Np 
50KO Lin 150mm WS ISO £3.14 
PRESET POTENTIOMETERS 
0-1W 500-2.2M Mini. Vert. 6 Horiz. 7p 
0ß5W 1000-3-3MO Horlz. l larger 8P 
0.25W 2000-4.7MD Vert. í 815 

RESISTORS -Erie make 5% carbon 
Miniature High Stability, Low Noise 

RANGE Val. 1-99 100+ 
0.25W 2.20-4-7M E24 I.5p 1p 
0.5W 2ßO -4.7M E12 2p 1Sp 
1W 2-20-10M 812 Sp 4p 
2% Metal Film 100 -IM() Sp 

HEAT DENCO COILS 
SINKS. Dual Purpose 'DP' 

Rng.1-5 B,Y, R,W 7Sp 
T092 Ip 8.7 B. Y, R Np 
TO5 OP 1-5 Green 82p 
TO18 8p 'T' Type (Tr. tuning) 
TOSS 22p Prig. 1-5 B, Y. R, W 
TO3 22p 83p 

T065 2215 
B9A Valve Base 23p 
RDT2 4Sp 

Insulation Klt RFC S chokes Up 
Mica plus RFC 7(19mH) Np 
2 Bushes for IFT 13/14/15/16/17 70p 
TO3/T066 or 1 FT 18/1.6 or 465 )0p 
PlasticTrnsap TOC1 811p 

Silicon MW 5FR 72p 
Grasse 1209 MW/LW FR Np 

Terminals 
Screw type 
Red, Black, 
Yellow 21p 

S -DEC £1.08 
T-DeC 1E4ß0 
U-DeC 'A' F.4ß6 

AUDIBLE 12v 
WARNING 
DEVICES 
(Bleepers) 135p 

EARPHONES 
Magnetic 
2.5mm 1Sp 
9.5mm 18p 
Crystal 33p 
FUSES 
20mm 4p 
1 ß5" 4p 
1 Mains Sp 
Anti Surge 7p 
Holders 

OIL 
Sockets 
Low 
profile 
(Texas) 
Spin 11p 
14pin 12p 
16pin 13p 
2401n Sep 
28pin 4Sp 
400ín Np 

BATTERY 
CLIPS. 
Polorl sed 
PP3 Sp 
PP9 1080 

SOLDERCON PINS. 
Enclosed 20p 10030p; - 1000 4Np 

PW PROJECTS 
Easibulld Organ, General Coverage 
Receiver, Music Box, Translator Tester, 
Chromachaee, Stereo Touch Tuner. 
Send SAE plus 10p per Ilst. 

Open S 

PW RHYTHM GENERATOR 
Build this PW Author approved, Easy build Low cost Rhythm 
Generator. We are the sole suppliers of the complete Kit Including 
the Case, predrilled printed front Panel and the three RE- 
DESIGNED Fibre -glass P.C. Boards. Prices including VAT. 
Complete Kit £3995 (p. & p. and lnsur. £1 .00). Ready Built £49.95 
+ £1.00, Semiconductor kit £1275. Set of three boards £8.50. 
M252AA £8.99 (incl.VAT). 

`Send SAE for complete list. (Demonstration on at our shop). 

TRANSISTO 
p 

AC717 35 
AC125 22 
AC126 18 
AC127 18 
AC128 18 
AC14V 22 
AC141 K38 
AC142 211 

AC142K 38 
AC176 18 
AC187 18 
AC180 19 
ACY17 35 
ACY18 2S 
ACY19 23 
ACY20 24 
ACY21 29 
ACY22 10 
ACY28 21 
ACY39 78 
ACY40 24 
ACY44 39 
AD148 46 
AD181 38 
AD162 39 
AF11/ 28 
AF115 20 
AF116 28 
AF117 23 
AF118 47 
AF121 33 
AF121 38 
AF125 30 
AF126 34 
AF127 30 
AF139 33 
AF178 74 
AF179 70 
AF1N 75 
AF181 48 
AF185 N 
ANN. 48 
AF239 38 
ASY28 38 
ASY29 40 
BC107 9 
BC107B 10 
BC108 S 

BC1088 12 
BC1NC 12 
BC109 0 
BC109B 12 
BC709C 12 
BC113 15 
BC111 16 
BC115 18 
BC116 0 
BC117 20 

BC118 15 
BC119 25 
BC135 13 
BC136 1S 
BC137 15 
BC140 34 
BC1/º 24 
BC113 24 
BC147 7 
BC148 7 
BC149 S 

BC153 N 

S P 
p BF179 33 

C154 20 BF180 33 

C157 10 BF181 33 

C1S8 12 BF182 33 

C159 13 E183. 33 

C160 32 BF184 28 

C1; 1122 BF194 0 
C09C 14 BF195 f0 
C170 11 BF198 14 

C171 11 8E197 15 

C172 11 BF198 15 

C177 18 BF200 37 

C178 10 BF224A 15 

C179 18 BF241 34 

C182 10 BF256 34 

C182L 12 BF257 34 

C183 10 8F258 30 

C/83L 11 BF259 48 

C184 11 BF594 30 

C184L 12 6E595 20 

C188 22 BFR39 25 

C187 28 BFR40 24 

C212 12 BFR70 25 

C212L 13 BFR80 25 

C213 11 BFX18 54 

C213L 13 BFX29 Zt 

C214 14 BFX38 38 

C2I4L 16 BFX53 14 

C307B 15 BFX55 40 

C41 31 BFX81 118 

BEAN. 
111 4 

C461 48 BFX84 24 

C462 30 BFX85 28 

C547 15 FX88 211 

C548 15 BFX87 23 

C549C 15 BFX88° 20 
C557 28 BFY50 17 

CY30 55 8FY51 17 

CY32' N BFY52 17 

CY34 N BFY65 25 

CY39 NP BSY28 40 

CY40 N BSY29 85 

CYSS 214 BSY78 25 

CY59 18 BSX20 20 
CY70 17 BSY95A 10 

CY71 
211 95 

Y72 15 14 1 E5567 40 
O 115 52 M080011lo 
0121 N 
O 1236 N MJ400 N 
0124. 85 MJ491 
D131 35 MJ2955 1t6 
D132 30 MJE340 45 

D135 45 MJ133. 

80 
É3710 80 

D130 40 MJE520 45 
D137 42 MJE521 74 
D138 47 MJE2955114 
D139 64 MJE305602 
0140 Si MPF102 30 

0142 53 MPF103 36 
O 115 N MPF104 30 

0717. 105 MPFI05 38 

DY60 95 MPF106 55 
DY61 115 MPF107 N 
F115 22 MPSAOS 24 
F154 22 MPSA00 24 
F150 29 MPSA5S 24 
F173 2S MPSASt{ 24 
F177 20 MPSA70 26 
F178 28 MPSUO2110 

MPSUO5 4 8 
MPSU06 52 
MPSU52 N 
MPSU55 52 
MPSU56 74 
MPU131 39 

OC 
P5 

B 
008 
0C29 
0C35 

OCÌ1 6 
0C42 
0C44 
0C45 
0C46 
OC70 
OC71 
OC72 
OC77 
OC79 

511 

ºs 
SO 

SS 
14 
58 
18 
18 
2S 
18 
35 
35 
23 
r 
55 
Si 

OC81D 24 
2S 

OC82D 35 
OC83 28 
OC84 44 
OC84N 44 
OC123 115 
OC130 140 
0C140° 125 
OC141 157 
OC770 30 
OC171 32 
OC201 125 
OC202 135 
0C203 150 
OC201 150 
TIP29 43 
TIP29A 45 
TIP29C N 
TIP30 S2 
TIP30A 55 
TIP30B 14 
TIP30C 74 
TIP31 52 
TIP31A 54 
TIP31B 55 
TIP31C 68 
TIP32 00 
TIP32A q 
TIP32B` 80 
TIP32C 53 
TIP33 55 
TIP33A 55 
TIP338112 
TIP33C120 
TIP34 110 
TIP34A118 
TIP34B140 
TIP35 2/0 
TIP35A 225 
TIP35C270 
TIP38A316 
TIP41A 48 
TIP41B 73 
TIP42A 78 
TIP42B 82 
TIP2955 OS 
TIP3055 50 

p 
TIS/3 27 
TIS44 27 
TIS46 44 
TIS50 47 
TIS74 47 
TIS91 24 
ZTX107 12 
ZTX108 12 
ZTX109 15 
ZTX300 14 
ZTX301 14 
ZTX302 0 
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 55 
2N696" 15 
2N697 21 
2N6N 30 
2N899 45 
2N706" 15 
2N706A 18 
2N707 55 
2N708 15 
2N914 18 
2N915 27 
2N918" 34 
2N920 51 
2N930 18 
2N951" 81 
2N1131 19 
2141132 23 
2N1302 25 
2N1303 27 
2N1304 45 
2N1305 32 
2N1308 37 
2N1307 37 
2N1308 41 
2N1671 150 
2N1871 B 190 
2N1803 27 
2N2180 N 
2N2217 40 
2N2218A2S 
2N2219A24 
2N2220A20 
2N2221 A21 
2N2222 21 
2N2303 255 
2N23N 14 
2N2483 30 
2N2484 N 
2N2614 54 

2N2904A24 
2N2906" 1 

2N2907" 2 
2N2907A2 
2N2926G 1 

2E29200 
2N2926R 
2N2926Y 

P 
2N3011 30 
2N3053 18 
2N3054 45 
2N3055 45 
2N3525 70 
2N361/ 1411 

2N3515 135 
2E3883 32 
2E3702 11 
2E3703 12 
2N3704 11 
2E3705 12 
2N3100 10 
2E3707 11 
2E3708 9 
2E3709 I 
2N3710 12 
2E3711 12 
2N3771 184 
2N3772 178 
2N3773 278 
2N3819 22 
2N3820 42 
2N3823 40 
2N3824 N 
2N3888 N 
2N3903 15 
2N3904 13 
2E3905 17 
2E3900 17 
2N4037 39 
2E4058 13 
2N4001 13 
2E4289 24 
2N4850 35 
2E4871 34 
2N5135 12 
2N5130 12 
2N5138 12 
2N5178 SO 
2E5180 N 
2N5191 55 
2E5305 40 
2115457 35 
2N5458 36 
2N5450 30 
2E5485 42 
2E8027 35 
40311 30 
40313 N 
40310 N 
40317 38 
40326 40 
40327 48 
40347 OS á ú 
40301 43 
40302 43 
40411 220 
40412 42 
40478 170 
40494 N 
40495 N 
40594 N 
40603" Si 
40838 110 
10873 55 

Matched 
Pair 
1015 extra 

TTL 74* 
7400 
7401 
7402 
7403 
7404 
7405 
7406 
7407 
7408 
7400 
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 
7480 
7470 
7472 
7473 

14 
le 
18 
ti 
20 
22 
44 
44 
22 

25 
25 
40 
74 

ii 
10 
20 
24 3 
N 
38 

41 
35 

0 
ii 
N u 
17 
74 
71 

136 
122 
54 

10 
52 

Si 
17 
17 
17 
17 
17 
32 
28 
32 

474 
475 
478 
480 
481 
482 
483 
484 

4884 
489 
400 
491 
492 
493 
494 
495 
414 
497 
4100 
4104 
4105 
4107 
4109 
4110 

74111 
7 116 
74118 
7 120 
7 121 
74122 
74123 
74125 
74128 
74128 
74132 
74141 
74142 
74143 
7 144 

7 145 
7 147 
74148 
74 50 

74 51 
74 53 
74154 

35 
30 
SS 

114 
82 
05 
88 1 

300 
4N 

53 
N 
85 
73 
52 
132 

1 
48 
48 
33 
44 
84 
78 

1" 
195 
34 
56 
73 
SO 

05 
81 
73 
72 

315 
314 
314 
N 

275 
100 
128 

75 
02 

150 

74155 
74158 
74157 
74169 
74160 
74101 
74162 
74103 
74154 
74105 
74106 
74167 
74172 
74173 
74174 
74175 
74178 
74177 
74180 
74181 
74162 
74184 
74185 
74188 
74190 
74101 
74102 
74193 
74104 
74195 
741M 
74157 
74114 

78 
N 
es 

225 
116 
115 
118 
114 

1:0 
141 
382 
ON 
175 1 
120 
118 
108 
210 
SS 

14 
165 
550 
104 
1N 
120 
128 
120 
SS 

118 
118 
243 

CMOS* 
(RCA) 
4000AE 14 
4001AE IS 
4002AE 18 
4008A E 115 
4007AE 17 
4009AE 55 
4010AE SI 
4011AE 10 
40124E 18 
4013AE 55 
4015AE N 
4016AE SS 
4017AE SS 
1018AE 02 

4010AE 45 
4020AE 105 

4021AE 155 
4022AE 85 
4023AE 18 
4024AE 75 
1026AE 17 
1026AE 175 
1027AE 45 
4028AE 85 
4029AE 109 
4030AE 52 
4033AE 134 
4034AE 184 
4040AE N 
4042AE SS 

4043AE 87 
4014AE OS 

4045AE 140 
4048AE 127 
4047AE 88 
4018AE Si 
1049AE 52 
4050AE 55 
4054AE 120 
4055AE 134 
4058AE 134 
4080AE 112 
4087AE 3511 
4080AE n 
4009AE 18 
1070AE SS 

4071 A E 24 

4072AE 20 
4078AE iSS 
1077AE N 
4078AE 22 
4081 AE 22 
4082AE 25 
4510AE 14$ 
4511AE 185 
4516AE 144 
45184E 110 
4520AE 130 
4528AE 140 

LINEAR IC'S 
702 7Sp 
709C 14 pin 27p 
7100 41p 
741C 8 pin 22p 
747C 72p 
748C 30p 
753 150p 
8038CC 348p 
AY -1-0212 578p 
AY -1-5051 12Sp 
AY -5-1224 348p 
AY -1-87216 1ºSp 
AY -5-3500 410p 
CA3011 8215 
CA3014 137p 
CA3018 72p 
CA3020 14lp 
CA3023 145p 
CA3028A Np 
CA3035 145p 
CA3036 147p 
CA3043 18Sp 
CA3048 80p 
CA3048 2150 
CA3075 1509 
CA3080 Np 
CA3081 1909 
CA3089E 2059 
CA3090AQ 3Np 
CA3123E lisp 
CA3130 Np 
CA3140 º5p 
LM300H 
LM301A 
LM308 
LM318 
LM380 
LM381 
LM379 
LM382 
LM3900 
LM3909N 
M252AA 
M253 
MC724 
MC845P 
MC1303L 
MC1304P 

174 
35p 

120p 
1559 
98p 

170P 
3959 
1S0p 

S4p 
8Sp 

5509 
7SOp 

150 
175p 

14Ip 
3Np 

MCI 310P 1185p 
MC1312P0 17$p 
MC1458P 77p 
MC1496 Np 
MC1710CG 79p 
MFC6010 97p 
MK.0253 8lop 
MM2112N 454p 
NE350 1Np 
NE518A 210p 
NE555 41p 
NE556DB Np 
NEW* 325p 
NES81 3Np 
NE5S2B6 325p 
NE555A 175p 
NEW' 170p 
NE557V 1S2p 
RAM2102-2 3Np 
ROM2513 7559 
SAS560 2S0p 
SAS570 255p 
SG3402 231p 
SL414A 2209 
SN72733 128p 
3E70003 2Np 
SN70013 155p 
S N78023 1 SOp 
SN76033 238p 
SN75115 21Sp 
SN76227 17Sp 
TAA421A 278p 
TAA561A 138p 
TAA700 253p 
TAA900 2809 
TAD100 155p 
TAD110 1709 
TBA'20S 85p 
TBAS400 195p 
TBASS00 iS3p 
TBA0/1B 225p 
TBA551 1Np 
TBA800 Np 
TBABIOS 185p 
TBAS20 Np 
TBA9200 388p 
TDA2S2S 350p 
ZN414 125pip 
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WATFORD ELECTRONICS 

(Continued from opposite side) 

DIODES 
AAZ15 
AEY11 
BA100 
BA102 
BY700 
BY128 
BY127 
0A9 
°A10 
0A47 
0A70 
0A79 
OA81 
0A85 
0.490 
oA91 
oA95 
0A200 
0A202 
IN914 
IN916 
IN4001/2 
IN4003 
IN4004/5 

15p 
SOp 
10p 
10p 
24p 
12p 
12p 
fp 

40p 
ap 
Sp 

12p 
10p 
12p 
ip 
Sp 
Sp 
9p 
ap 
4 
Sp 
Sp 
Sp 
6p 

IN4006/7 7p 
IN4143 4p 
3A/100V 18p 
3A/400V 20p 
3A/600V 27p 
3A/1000V 309 

BRIDGE 
RECTIFIERS 
(plastic case) 
1 A5OV 21p 
1A100V 24p 
1 A200V 26p 
1A400V 31p 
1A600V 34p 
2A50V 33p 
2A100V 44p 
2A200V 48p 
2A400V 54p 
4A100V 72p 
4A400V 79p 
4A800V 120p 
6A100V 73p 
6A3400V 92p 
BY164 56p 

ZENERS 
Rng:3.3V-33V 
400mW fp 
1.3W 17p 

VARICAPS 
MVAM2 135p 
BB104 409 
601050 30p 
BB106 45p 

Noise Diode 
Z5J 105p 

SCR's* 
Thyristors 
1A50V 319 
1A100V 42p 
1A200V 47p 
1 A400V 32p 
1A600V 70p 
3A50V 38p 
3A100V 43p 
3A200V SOp 
3A400V 110p 
3A000V 99p 
5A400V 105p 
7A400V 125p 
C106D 55p 
T1C44 25p 
TIC45 4Sp 
2N4444 191p 

TRIACS 
3A400V 1139 
6A400V 140p 
8A400V 160p 
10A500V 195p 
15A400V 2009 
15A500V 255p 
30A400V 398p 
40430 99p 
40669 99p 

DIAC 
ST2 25p 

ALUM. BOXES 
with lid 
21x5}x1}' Sip 
4x4x1)" 549 
4x21x1)" 549 
4x51411" 70p 
4x21x2" 54p 
5x4x2" Sip 
6x4x2" 91p 
7x5x21" 99p 
8x6x3" 126p 
10x7x3" 149p 
10x4}x3" 117p 
12x5x3" 127p 
12x8x3" 205p 

De -Soldering 
Braid 65p 
Solder - 
sucker 
Tool 415p 

SPEAKERS 
80 0.3W 
2"; 2#" 65p 
2.5; 3" 58p 
641) 2.5" 65 
805W 
7"x4" 190p 
160 5W 
7x4" 205p 

COPPER CLAD BOARDS 
Fibre single dble/ 
glass sided sided S.R.B.P 
6"x6" 64p 78p 71"x8)" 
6"x12" 1159 160p 409 

FERRIC CHLORIDE. 1'b bag 
Anhydrous 65p + 30p p. & p. 

DALO ETCH RESIST 
PEN. + spare tip 75p 

VEROBOARD Pitch 
0 1 0.15 

(Copper clad) 
2) x 3f" 369 29p 
2) x 5" 439 39p 
3. x 31" 439 40p 
31 x 5" dip 539 
21 x 17" 134p 107p 
31 x 17" 173p 143p 
41 x 17" 222p - 
Pkt of 38 pins 
Spot face cutter 
Pin insertion tool 

0.15 
(plain) lip 

24p 

34p 
73p 
95p 

145p 
29p 
99p 
99p 

OPTO ELECTRONICS 
LEDS + Clip 7 Segment Displays 
TIL209 Red 14p TIL312 .3" C.Anod 155p 
TIL211 Gm 289 TIL313 .3"C.Cth 155p 
TIL220 Red 209 TIL321 .5" C.Anod 165p 
.2" Red 17p T1L322 -5" C.Cth 165p 
Yellow, Green, DL747 -6" Anod. 160p 

Amber 21p MAN3610 C. Anod 250p 
OCP70 40p MAN3640 C. Cath 260p 
ORP12 6fpMINITRON 3015F 240p 
OPTO 205777 54p ISOLATORS 
TILI11/2 1059 DRIVERS 
TIL114 1109 75491 SOp 
TIL117 164p 75492 90p 

VOLTAGE REGULATORS 
723 DIL 45p Plaa:lc Case 
723 TO5 53p MC7805 135p 
TBA625B 95p MC7812 1A 12B 1359 
T03 Can Type MC7815 1A 15V 135p 
lA 5V 170p FT8N241A24V 140p 
lA 12V 180p TDA7412112V 135P 
lA 15V 1909 Variable Type 
1A 18V 210p LM325N +15V 240p 
LM309K 1509 LM326N +12V 240p 
LM323K 625p LM327N ±5 -12 260p 
MVR5 180p LM317K 20W 1 .5A 
MVR12 180p +1 2V to 37V 350p 
1A -5V 220p LM317H 5W 1.5A 
1A -12V 220p +1 .2V to 37V 320p 

KNOBS fit 1" shaft with grub screw', 
except K2 (push flt) & 1(8 (for sliders). 
K1 Black or White pointer type fp 
K2 Slim silvered aluminium 10p 
K4 Black serrated. Metal top with 

line Indicator 33mm diam. 22p 
K4A As above but 25mm diam. 20p 
K5 Black fluted metal top and skirt 

calibrated 0-10. 37mm diam. 259 
K6 P1(2 as K5, pointer on skirt 269 
K7 Black, knurled, tapered. Metal 

top 6 skirt. Calib. 0-10, 30mm 2Sp 
1(8 Black or silvered for slider pot 10p 
KO Solid Aluminium, Amplifier Knob, 

Professional type, with etch line 
indicator 18.5 x 12mm diem. 24 

K10 As above but tapered 18.5 o 17mm 
diam. 28p 

K11 Aluminium, (Top Hat) Knurled 
body with 18.5mm skirt. Knotched 
Attractive 309 

JACK PLUGS SOCKETS 

Screened 
chrome 

2.5mm 10p 
3.5mm 14p 
MONO lip 
STEREO 2ip 

DIN 
2 pin Loudspeaker 
3 4 5 (180" 6 240"v 

Plastic Open 
body metal 

Op Sp 
10p Op 
15p 13p 
1tp 15p 

Plugs 

12p 

Moulded 
with 
break 

contacts 

2269 

Sockets 

9p 

CO -AXIAL (TV) 14p 10p 
PHONO Plastic 9p 1, 2, 3, 6way 
Metal screen 12p 5p Sp 10p 20p 

WANDER iSp 15p 

BANANA 4mm 
2mm 
1mm 

10p 
15p 
15p 

12p 
15p 
15p 

PANEL METERS. Full scale 
59x 48 x 35mm req. I}" hole 
0-50uA 0-100mA 50uA-0-501A 
0-100uA 0-500mA 100uA-0-100uA 
0-500uA 0-1 Amp 500(1A-0-500mA 
0-1mA 0-50V DC £3.85 each 
0-5mA 0-300V AC EDGEWISE 0-10mA "S" 89 x 32 x 70mm 
0-50mA "VU" 0-1mA, 0-500uA 
Price £3 55 each. Price £4 -SS 
108 x 82.5 x 38mm req. BOmm panel hole 
0-5011A: 0-1001-1A; 0-5001JA £5.30 
DUAL VU METERS (150µA approx) £5.25 

TRANSFORMERS (Mains Prim. 220-240V) 

6-0-6V 100mA 90p 
9-0-9V 75mA 959 
12-0-12V 100mA 9Sp 
15-0-15V 100mA 185p 
0-12 0-12V 150mA 140p 
0-60-8V 280mA 150p 
0-12 0-12V 0.5A 240p+ 
15-0-15V 0.5A 220p+ 
20-0-20V 6VA 220p+ 
24-0-24V 0.5A 260p+ 
9-0-9V IA 24591- 
0-12 0-12V 1A 245p+ 
30-24-20-15-12-0 lA 
Multi tappings 350p+ 
30-24-20-15-12-0 
2A multi tap 445P+ 

(Please add 48p p&p charge to all prices 
marked +, above our normal postal charge.) 

15-0-15V IA 2459+ 
8-0-18V 1 A 27Sp+ 
30-0-30V lA 2959+ 
6-0-6V 1.5A 345p+ 
9-0-9V 2A 2709+ 
30- 25- 20.0-20- 
25-30 2A 497p+ 
LT44 54p 
LT700 Min. 0/P Pri. 
1.2K, Sec. 3.2 0 54p 
MOT Min. O/P Pri. 
1.2K, Sec. 80 42p 

LAMP HOLDERS AND LAMPS. 
LES HOLDER Dome shaped, Red, 
Blue, Green, Yellow, White 16p 
LES BULBS 6v and 12v 9p 
MES HOLDERS Chrome cover, Red or 
Amber, Jewelled top Sip 
LES OR MES Batten Holders 10p 
MES BULBS 3-5V 6V 12V Op 

NEONS Maine, Sealed with Resistor. 
Sq. Top, Red or Gm. Round Top Red 24p 
Neon with leads, 95V AC (No resistor) Sp 

SWITCHES. SLIDE 250V: 
TOGGLE: 2A, 250V 1A DP 14p 
SPST 26p lA DP C/O 16p 
DPDT 35p }A DP (mini) 13p 
4 polechangeover58p 4 pole/2 way 24p 
SUB -MIN TOGGLE PUSH BUTTON 
SP changeover S9p Spring loaded 
SPST on/oft 54p SPST on/oft Sap 
DPDT 6 tag 79p SPDT C/over S9p 
DPDT Centre off 92p DPDT 6 Tag S9p 

SWITCHES. PUSH BUTTON: 
Miniature Non Locking 
Push to Make 15p Push to Break 2Sp 
ROCKER (white): 10A 250V 
SP changeover centre oft 28p 
ROCKER: (black) on/oft 10A 250V 23p 
ROCKER: Illuminated (white) 
lights when on. 3A 240V 52p 
ROTARY: (ADJUSTABLE STOP) 1 pole/ 
2-12 way, 2p'2 -6W, 3p/2-4W,4P/2-3W 37p 
ROTARY: Mains 250V AC , 4 Amp 42oí 

INDEX TO ADVERTISERS G2DYF1 Aerials & Project ......979 
GJD lectronìcs ... ... ... ... 978 

Radio Components Specialists 
Radio Exchange Ltd. ... 

......915 

... cover ii 
Goldring ... ... ... ... ... 931 Radio Society of Great Britain ... 914 

A. H. Supplies ... ... ... ... 916 Gorses's ... ... 980 Rumor Construction Services ... ... 980 
Alben Engineering ... g g ... ... 960 
Ambit International ... º Greenbank Electronics ... 

Greenway Electronics ... ... 
... 914 
... 906 

Rownsgem 
R.S.C. (Hi-Fi) ... .. ... 

... 902 

... 899 
Astro Electronics ... ... ... 900 Greenweld Electronics ... ... 905 R.S.T. Valve Mail Order ... 973 

Umber B. ... ... ... ... 964 
G.T. Technical Information Service ... 979 Radio & T.V. Components Ltd. ... 907 

Barclay Electronics ... ... 909 
Barrie Electronics ... 974 

H.A.C. Short -Wave Supplies ... ... 906 Sales Team Videomaster (Videomaster) ... ... 959 

B.B. Supplies ... ... ... ... 980 
H.M. Electronics ... ... ... 979 Salop Electronics ... ... ... .. 979 

Bentley Acoustic Corp. ... ... 906 
B.H. Component Factors ... ... 932 

Harversons Surplus ... ... 
Heathkit Ltd. ... ... ... 

cover iii 
... 967 

Saxon Entertainments ... 
Scientific Wire Co., The 

... 

... 
912-913 
... 

Bi -Pak Ltd. 918-919 
Home Radio............976 Selray Book Co. ... ... 974 

Bi -Pre -Pak Ltd. ... ... 903 
Birkett J. ... 976 "' 
British Institute of Electrical Technology 972 

I.L.P.. Electronics Ltd. ... 
Intertext I.C.S. ... ... ... 

... 969 
914 

Sinclair Products ... 
Since! "' 
Sonic Hi Fi ... ... 

... 

... 

... 917 
... 968 
... 977 

British National Radio & Electronics 
School ... .. ... ... 936, 963 

Linear Products ... . ... 960 
Southern Valve Co. ... 
Surplectronics ............910 ... ... 970 

J. Bull (Electrical) Ltd. ... ... ... 971 
Lew:s Radio ... ... ... 
Lynx Electronics ... ... ... 

... 910 

... 975 
Swanley Electronics ... ... 975 

Cambridge Learning ... ... ... 908 Tamba Electronics ... ... ... 960 

Caranna C. ... ... 979 Manor Supplies ... ... ... ... 984 Technomatic Ltd.... ... ... ... 932 

Components Centre, The ... ,,, 972 Magnum Publications ... ... ... 979 Teleradio Electronics ... ... ... 980 

Copper Supplies ... 979 Maplin Electronic Supplies ... cover iv T.K. Electronics ............978 
Cox Radio (Sussex) Ltd. ,.. 978 Marco Trading ... ... ... ... 978 Torin Electronic ... ... ... ... 977 

C. R. Supply Co. 978 Marshall, A & Sons .........964 Trampus Electronics ... 904 " "' 
Crescentofto Radio Ltd. ... ... ... 902 
Crofton Electronics ... ... 970 

Mhel Electronics ... 
Minkits Electronics ... "' 

... 980 

... 980 
Tudor Tees (Vintage Services) 
T.V. Technic Publications 

... 

"' 
... 978 
... 979 

Deca Radio Ltd. ... 967 Newmart Electronics ... ... ... 904 Vero Electronics ... ... 908 

D.E.W. Ltd. ... ... ... 980 Newnes-Butterworth ... ... ... 910 

Doram 898, 900, 902, 904 Watford Electronics ... ... 982-983 ... ... ... 
Olson ... ... ... ... .. 976 Welbrook ... ... ... ... ... 916 

Electronic Design Assoc. ... ... 913 Orchard Electronics ... ... ... 898 West London Direct Supplies ... 906 
Electronics Brokers Ltd. ... 936, 981 Williams, M. ... ... ... ... 970 
Electronic Mail Order Ltd. ... ... 900 Partridge Electronics Ltd. ... ... 898 Wilmslow Audio ... ... ... ... 901 

Electrospares ... ... ... ... 916 P.B. Electronics ... ... ... ... 911 

Electrovalue Ltd.... 984 P.C.Radio(Colomor)... . .. 968 Xerou ... 935 
Precision Petite ... ... ... 977 

Flairline ... ... ... ... ... 970 Pulse Electronics ... 972 Z. & I. Aero Services ... ... 984 

Practical Wireless, March 1977 983 



Head 

iceand GROVE 

Warehouse 

IZ & WESTBOURNE 

LONDON W2 SSF 

Tel: 727 5641 13 Please 

I AFRO 
send all correspondence 

SERVICES 
and Mail -Orders 

LTD.LONDON 

to Head Office 

Retail Shop 
as TOTTENHAM COURT ROADWI 

Tel: 580 8403 
Open all day Saturday 

AC/DC TAUT SUSPENSION MULTIMETERS (Made in USSR) 

TYPE U4312 U4313 U4315 

Sensitivity D.C. 667 o.p.v. 20,000 o.p.v. 20,000 o.p.v. 
Sensitivity A.C. 667 o.p.v. 2,000 o.p.v. 2,000 o.p.v. 
D.C. Current 300 4A -6A 60uA-1 5A 504A -2.5A 
A.C. Current 1 5mA-6A 0 6mA-1 5A 0.5mA-2.5A 
D.C. Volts 75mV-900V 75mV-600V 75mV-1000V 
A.C. Volts 300mV-900V 15V -600V 1V -1000V 
Resistance 0 02-3kû 1K -1M 3000-500kû 
Capacity - 0.54F 0.5µF 
Accuracy 1 % D.C. 1.5% D.C., 2.5% D.C., y 

1 5% A.C. 2.5% A.C. 4% A.C. 

Price complete with pressed 
steel carrying case and test 
leads. £1450 £1750 £1495 

TYPES U4313 AND U4313 ARE PROVIDED WITH ANTI -PARALLAX MIRROR 
SCALES 

TYPE 

MI 

U4341 

Sensitivity: 
167000/V D.C., 
3300/V A.C. 

Ranges: 
D.C. current: 0)06- 
0 6-6 E0-600mA 

A.C. current 0.3-3-30- 
300mA 

D.C. Voltage: 0 3-1 5 

-6-30-60-150-300- 
900V 

A.C. Voltage: 1.5-7)5- 
30 -150 -3oó -750V 

Resistance: 2 -20 - 
200kO-2MO 

Transistorc-offcollector 
cut-off current 60ur- 

Translator D.C. cur - 
rent gain in two 
ranges 10-350 

Accuracy: 2 5% D.C. 

5%D.c.0 

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 

Complete with steel 
lead, battery and instruction 

current gain 
Power supplies: 4.5V 

battery 
(Eveready 1289) 

carrying case, test 
manual £14.50 

Resistance: 5000-5-50-500k0 
Accuracy: D.C. 2.5%; A.C. 4% (of F.S.D.) 

PRICE complete with test leads and fibreboard storage case £1450 

NO OVERLOAD PROTECTION IS 
INCORPORATED IN THESE INSTRU- 

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 

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

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

Callers welcome at shop premises. 

MANOR SUPPLIES 
172 WEST END LANE, LONDON NW6 

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

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 

THE O - EN 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 POST PAID 

allowed on many purchases; Access and Barclaycard orders inc. 40p Refund 
r 

are accepted. 

40p 

+ FREE POSTAGE on all C.W.O. mail orders in U.K. over 
£2.00 list value (excluding V.A.T.) If under. 
add (Sp handling charge. 

All anmrunications to Dept. PW p0 
28 ST. 7DDES ROAD, ENGLEFIELD GREEN, !CHAR, SURREY 
TW20 ORB. Tel &sham 3803. Telex 284476 Shop 9-5.30, 9.1 pm Sata 
NORTHERN BRANCH: 680 Homage Lane, Homage, Manchester 
M19 INA. Tel: (061) 432 4945. Shop 9-5.30pm, I prn Oats. 

Published on approximately the 7th of each month by IPC ifagarines Limited, Fleetway House, Farringdon Street, London EC4A 4AD. Printed in England by Index Printers. Dunstable, Beds. Sole Agents for Australia and New. Zealand-Gordon and Gotch (Sala) Ltd.; South Africa-Central News Agency Ltd. PRACTICAL WtavLeae le sold subject to the following conditions, namely that It ehau not, without the written consent of the Publishers but having been given, be lent, resold, hired out or otherwise disposed of by way of Trade at more than the recommended Jelling price shown ou the cover, excluding Eire where the selling price la cabinet to V.A.T., and that it shall not be lent, resold, hired out or otherwise disposed et is 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 



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

fier. Brand new component. 
throughout. 5 silicon tran- 

sistors plus 2 power output 
transistors in push-pull. 

Full wave rectification. 
Output approx. 13 
watts r.m.e. into 8 
ohms. Frequency re- 
sponse 12Hz 30KHz f 
3db. Fully Integrated 

pre -amplifier stage with 
separate Volume. Bass boost 

and Treble cut controls. Suitable 
for 8.15 ohm speakers. Input for 

ceramic or crystal cartridge. Sensitivity 
approx. 40mV for full output. Supplied ready built and 
tested, with knobs, escutcheon panel, input and output 
plugs. Overall size 3" high x e" wide x 70" deep. AC 
100/250V. PRICE £1375. P. & P. £1.00. 

LATEST ACOS GP91/1SC mono compatible cartridge with 
rlt stylus for LP/EP/78. Uoivcreal mounting bracket. 
£1.60. P. & P. 18p. 

CERAMIC STEREO CARTRIDGE. Universal mounting 
ackets and turnover stylus. 70mV per channel output. 

INLY £190. P. & P. 18p. 

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE 
¡O stylus Diamond Stereo LP and Sapphire 78. 

ONLY £2.36. P. & P. 10p. Also available fitted with twin 
Diamond T/O stylus for Stereo LP!£2-88. P. & P. 18p. 

LATEST CRYSTAL T/O STEREO/COMPATIBLE 
CARTRIDGE for EP/LP/Stereo 78. 01-80. P. & P. 18p. 

LATEST T/0 MONO COMPATIBLE CARTRIDGE for 
playing EP/LP/78 mono or stereo records on mono 
equipment. Only 1158. P. & P. 18p. 

HARVERSONIC STEREO 44 
A solid state 
stereo amp- 
lifier chassis, 
with an out- 
put of 3-4 
watts per 
channel Into 
8 ohm speak- 

ers. Using the latest high technology integrated circuit 
amplifiers with built in short term thermal overload 
protection. All componente including rectifier smoothing 
capacitor, fuse, tone control, volume controls, 2 pin din 
sockets & 5 pin din tape rec./play socket are mounted on 
the printed circuit panel size approx. 91" x 21" x 1" max. 
depth. Supplied brand new & tested, with knobs, brushed 
anodieed aluminium 2 way escutcheon (to allow the 
amplifier to be mounted horizontally or vertically) at 
only £900 plus 50p P & P. Mains transformer with an 
output of 17v a/c at 500m/a can be supplied at 11.41+ 
40p P & P If regnired. Full connection details euppfled. 

VYNAIR & REVISE SPEAKERS & CABINET FABRICS 
app. 54 ln. wide. Our price 8150 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: 0-210-240e. 
Secondary combinations 0-5-10-15-20-25-30-35-40-60v. 
half wave at I amp. or 10-0-10, 20-0-20, 30-0-30v. at 
2 amps full wave. Size 31n. long x 341n. wide x Sin. deep. 
Price 02'90 P. & P. 90p. 

MAINS TRANSFORMER. For power supplies. 
Prl. 200/240v. Sec. 9-0-9 at 500 mA. 1150. P. & P. 60p. 
Prl. 200/240v. Sec. 12-0-12 at 1 amp. 11.65. P. & P. 60p. 
Prl. 200(240v. Sec. 10-0-10 at 2 amp. 11485. P. & P. 90p. 
Pri. 200/240V Sec. '23V at 1.5amp, SV at .6 amp, 8V at 
50mA. 1200 + 65p P. & P. 

ALL-PURPOSE POWER SUPPLY UNIT 200/240v. 
A.C. Input. Four switched fully smoothed D.C. out- 
puts giving 6v. and 74v. and 9v. and 12v. at 1 amp 
on load. 
Fitted Insulated output terminals and pilot lamp 
indicator. Hammer finish metal case overall size 
6" x 34" x 21". Ready built and tested Price 0875 
P. & P. 85p. 

STEREO -DECODER 
SIZE 2" x 3" x 4" ready built. Pre - 
aligned and tested. Sens. 20-560 mV 
for 9-16V neg. earth operation. Can 
be fitted to almost any FM VHF radio 
or tuner. Stereo beacon light can be 
fitted If required. Full details and 
instruction. (Inclusive of hints and 
tips) supplied. L88ß plus 20p. P. & P. 
Stereo beacon light If required 40p 
extra. 
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QUALITY RECORD PLAYER AMPLIFIER MK. II 
A top quality record player amplifier employing heavy 
duty double wound mains tran.former, ECC83, EL84, 
and rectifier. Separate Bass, Treble and Volume control.. 
Complete with output transformer matched for 8 ohm 
speaker. Size 71n. wide x gin. deep x Sin. high. Ready 
built and tested. PRICE 37.00, P. & P. 90p. 
ALSO AVAILABLE mounted on board with output 
transformer and speaker. PRICE 3800, P. & P. £1. 

MAINS OPERATED SOLID STATE 
AM/FM STEREO TUNER 

200/240V Mains operated Solid State F/51 A/M Stereo 
Tuner. Covering M.W. A.M. 540.1605KHz VHF/FM 
88-108MHz. 
Built-in Ferrite rod aerial for M.W. Full AFC and AGC 
on AM and FM. Stereo Beacon Lamp Indicator. Built 
in Pre -amps with variable output voltage adjustable by 
pre-set control. Max o/p Voltage 600m/v RMS into 20K. 
Simulated Teak finish cabinet. Will match almost any 
amplifier. Size 81"w x 4"h a 94"d approx. 

LIMITED NUMBER ONLY :,t £28.00 + £1.30 P.O P. 

SPECIAL OFFERS 
Mollard LP1159 R.F.-I.F. Double Tuned Amplifier 
Module for nominal 470 KHz. Size approx. 24" x 14" x 
5" 7.8 Volt + earth. Brand new pre -aligned. Full speci- 
fication and connection detalle supplied. £2.25. P. & P. 12p 

Pye VHF/FM Tuner Head 
covering 88-108 M/Hz. 10.7 NWhWhS dYlill+ 
M/Hz I.F. output. 7.8 Volt + j 
earth. Supplied pre -aligned, 
with full circuit diagram. 
Connection details supplied. 
Beautifully made with 
precision -geared FM gang 
and 323Pf + 323Pf A.M. 
Tuning gang only £315 + 
P. & P. 35p. 

PRECISION MADE 
Push Button Switch bank. 8 Buttons giving 16 SIP C/O 
interlocked switches plus 1 Cancel Button Plus 3 d/p c/o. 
Overall size 5" x 24" x I". Supplied complete with 
chrome finished switch bottone. 2 for 0150 + 20p P & P. 

HI-FI LOUDSPEAKER SYSTEM MK 11 
Beautifully made, simulated teak finish enclosure 
with attractive slatted front. Size 169" high x 101" 
wide x 9" deep (approx.). Fitted with E.M.I. 
Ceramic Magnet 13" x 8" bees unit, H.F. tweeter 
unit and crossover. AVAILABLE IN NOMINAL 
4 Ohm, 8 Ohm or 10 Ohm impedance (state which). 
Handling power 10 watts R.M.B. 
OUR PRICE f12.80 each. Carr. elSO ea. 
Cabinet Available Separately 8760, Carr. £1.40 each. 
Also available in 8 ohm. with EMI 13" x 8" bass 
speaker with parasitic tweeter 311.10, Carr. £1'90 ea. 

LOUDSPEAKER BARGAINS 
In. 3 ohm 8145. P. & P. 35p. 7 x din. 3 ohm 3169, F. & P 

48D. 10 x 61n. 8 or 12 ohm 1150, P. t P. 75p. E.M.I. 
P x 51n. 3 ohm with high flux magnet IS -OS, P. & P. 110p. 
E.M.I. tweeter. Approx. 35". Available 3 or 8 or I6 ohm., 
8800 + 25p, P. & P. 

"POLY PLANAR" WAFER -TYPE, WIDE RANGE 
ELEOTRO-DYNAMIC SPEAKER 
Size 110" o 14)4" x 1{s" deep. Weight 19m. Power 
handling 20W r.m.s. (40W peak). Impedance 8 ohm only. 
Response 40Hz-20kHz. Can be mounted on ceilings, 
walls, doors, under table., etc., and used with or without 
baffle. Send S.A.E. for full details. 
Only 08 40 each + p. & P. lone 75p, two 90p). 
Now also available 8". - 8 ohm 10 watts, r,m.s. 20 
watt peak 40 Hz -20,000 Hz. Overall depth 1". Ideal for 
Hl -Fi or for use in cars £510 + p. & p. (one 35p, two 65p). 

SPECIAL LINES 8DEIECT TO OFFERED K AVAILABILITY 
Limited number of British manufacturer's surplus 
professional 100 watt RMS slave amplifiers. Special 
features, 2 separate power modules, I for Base response 
and 1 for midrange/tweeter. 5 stage LED display for 
power o/p indication. A/C mains 1/p switchable for 110 
or 240e. Can easily be converted to Stereo. AVAILABLE 
TO PERSONAL CALLERS ONLY, PLEASE PHONE TO 
CONFIRM AVAILABILITY. Brand new & tested only 
£3375. 
25 watt RMS Solid state power amplifier module Fre 
Resp. 35 Hz. -20 KHz. Power requirements 40 volts @ 
15 amps. Full c/d & connection details supplied. 06.20 
+ 30p P/P. 

New but very slightly marked 'GLENBURN' BEM 
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 0956 + £1.20 P. & P. 

Limited number of the latest BSR C142 auto manual 
changer de -luxe. Lightweight tubular arm with adjustable 
counterweight cueing lever, bias compensator. PRICE 
£1300-£1.00 P. & P. 

HARVERSONIC SUPERSOUND 
10 + IO 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 sensitivity. Integrated pre -amp with 
Bass, Treble and two Volume Controle. Suitable for use 
with Ceramic or Crystal cartridges. Very simple to 
modify to suit magnetic cartridge -instruction. included. 
Output stage for any speakers from 8 to 15 ohms. Compact 
design, all parts supplied including drilled metalwork 
high quality ready drilled printed circuit board with 
component Identification clearly marked, smart brushed 
anodised aluminium front panel with matching knob., 
wire, solder, nuts, bolts -no extras to buy. Simple step 
by step instructions enable any constructor to build an 
amplifier to be proud of. Brief epecificatlon; Power 
output: 14 watts r.m.e. per channel into 5 ohms. Fre- 
quency response ±3dB 12-30,000 Hz Sensitivity: 
better than 80mV Into 1M(I. Full power bandwidth: 
±3dB 12-13,000 Hz. Baas boost approx. to ±12dB. 
Treble cut approx. to -16dB. Negative feedback 18dB 
over main amp. Power requirements 35v. at 1-0 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 plum large B.A.E. 
AMPLIFIER KIT .. 318.50 P. & P. 65p 
(Magnetic Input components 33p extra) 
POWER PACK KIT .. .. 05.50 P. & P. 85p 

CABINET .. .. .. £5.50 P. & P. 85p 

SPECIAL OFFER -only E23.75 if all 3 item. 
ordered at one time plus El p. & p. 

Full after sales service 
Also available ready built and tested 081.25. P. & P. £1. 

8 -VALVE AUDIO 
AMPLIFIER HA84 MR H 

Designed for HI-FI reproduc- 
tion of recorde. A.C. Mains 
operation. Ready built on 
plated heavy gauge metal 
chassis, size 74"w. x 4"d. x 
41 h. Incorporates ECC83, 
EL84, EZ80 valves. Heavy 
duty, double wound main. 
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 44 watts. Front 
panel can be detached and leads eptended for remote 
mounting of controle. Complete with knobs, valve., etc., 
wired and tested for only 08.80. P. & P. £1.00. 

/ESL "FOUR" AMPLIFIER KIT. Similar In appearance 
to HA34 above but employs entirely different and 
advanced circuitry. Complete set of parts, etc 37.60 
P. & P. £1.00. 

10/14 WATT HI-FI 
AMPLIFIER KIT 
A stylishly finished 
monaural amplifier 
with an output of 
14 watt, from 2 
EL84s In push-pull. 
Super reproduction 
of both music and 
speech, with negli- 
gible hum. Separate 
inputs for mike and 
gram allow record. 
and announcements 
to follow each other. 
Fully shrouded section wound output transformer to 
match 3-15 speaker and 2 Independent volume control., 
and separate bass and treble controle are provided 
giving good lift and cut. Valve line-up 2 EL84s, ECC88, 
EF86 and EZ80 rectifier. Simple Instruction booklet 
251. + SAE (Free with parts)' All parts sold separately. 
ONLY 312 .00 P. & P. £1.35. Aleo available ready built 
and tested 316.50 P. & P. £1.35. 

GENERAL PURPOSE HIGH STABILITY 
TRANSISTOR PRE -AMPLIFIER 

For P.U. Tape, Mike, Guitar, etc. and suitable for 
use with valve or transistor equipment. 9-18v. 
battery or from H.T. line 200/300v. Frequency 
response 15Hz-25KHz. Gain 26dB. Solid encap- 
sulation size 1I" x 14" x f". Brand new complete 
with instructions. Price 1180 P.& P. 15p. 

Prices include VAT at Current Rate 

Open 9.30-5.30 Monday to 
Friday. 9.30-S Saturday 
Closed Wednesday. 
AB prices and specifications correct 
at time of press and subject to 
alteration without notice. 

HARVERSON SURPLUS CO. LTD. 
(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985 

A few minute. from South Wimbledon Tube Station. 
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... 

l'. 

i.7 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. 
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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). 
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P.O.Box 3 RaYleiBh, Essex. SS6 ßLR 

Maplin Electronic Supplies ..! DON'T DELAY 
POST COUPON NOW 

IT COULD BE THE BEST 50p 
YOU'VE EVER SPENT. 

nempun 
ELECTRONIC SUPPLIES 
P.O. BOX 3, RAYLEIGH, ESSEX SS6 8LR 

Telephone: Southend (0702) 715155 
Call at our shop: 284 London Road, Westcliff-on-Sea, Essex. 
(Closed all day Monday) Telephone: Southend (0702) 47379 


