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Total Building Costs

8703

(Overseas Seamail
(+ 89 VAT 57p)

% 4 Transistor Earpiece Radio.
% 8ignal Tracer.

Amplifier.

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

% 5 Transistor Push Pull
Amplifier.

% 7 Transistor Loudspeaker

% Electronic Noise Generator

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3
® Mica Baseboard @ 3 12-way connectors @ 2 Volume controls @

% Batteryless Crystal Radio.
% Omne Transistor Radio.
% 2 Transistor Regenerative

“ Signal Injector. Radio M:WLW' Radio.

b Transistor Short Wave i §
% Transistor Tegter NPN-PNP. X Biadin % 8 Transistor Regenerative
% 4 Transistor Push Pull % Electronic Metronome. % Audible Continuity Tester.

% Sensitive Pre-Amplifier.

Loudspeaker ® Earpiece
2 Slider Switches @ 1

Tuning Condenser ® 3 Knobs @ Ready Wound MW/LW/SW Coils ® Ferrite Rod e 6%

yards of wiree 1 Yard of sleeving etc. ®

Parts Price List and Plans 55p free with parts.

P & P £2:35)

ROAMER
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebands as Roamer Ten.
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHF and 8W. Push
Pull output using 600 mW transistors. 8 Transistors and
3 diodes, tuning condenser with V.H.F. section, separate
coil for aireraft, moving coil loudspeaker, volume ON/OFF
and wavechange controls. Attractive all white case with
red grille and carrying strap. Size 9}” X 77 x 2§”
approx. Parts Price List and Plans free with parts.

PO OO OO OO O OOOOOOO OO OO OO OO OO OO OO OO

Total PP & Ins. d4p°
i i £6 .95 (Overseas

Building Scamail

Costs (+ 8% VAT s5p) T ¥ T £299)

POCKET
FIVE

NOW WITH
SPEAKER

3 Tunable wavebands. M.W.
L.W. and Trawler Band,
7 stages, § transistors and
2 diodes, supersensitive
ferrite rod aerial, attractive black

and gold case. Size 53" x 13" x £2 '50

3}” approX. Plans and Parts 36p
Price List iree with parts. (+89% VAT 20p)
{Overseas Seamail P & P £1:70)

3 LOUD-

Total Building Costs

PP &
Ins.

NOW WITH 3~
LOUDSPEAKER

‘Wavebands, transistors and
speaker as Pocket Five.
Larger Case with Red
8peaker Grille and Tuning
Dial. Plans and Parts
Price List free with parts.

(Overseas Seamail
P & P £1:70)

i
Total Building Costs

£3-75 1

(+89% VAT 21p)

NEW

Everyday
Series

Build this
exciting New
seriea ot designs

E.V.5. 5 Transistors and % diodes. MW/LW. Powered
by 4% volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and now with 8” loudspeaker. Attractive
case with red speaker grille. 8ize 97 x 51” x 23” approx.
Parts Price List and Plans free with parts.

Total P P & 1ns. 36p
Building £ 2 . 95 (Overseas Seamail
costs P & P £1-70)

(+ 8% VAT 23p)

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 out-
put. Parts Price List and Plans free with parts.

Total » P P & Ins. 36p
Building {Overseas Seamail
Costs P &P £1-70)

(+ 89 VAT 29p)

E.V.7. Case and looks as above. 7 Transistors and 3
diodes. Six wavebands. MW/LW, Trawler Band, SWi.
SW2, 8W2, powered by 9 volt battery. Push Pull output.
Telescopic aerial for short waves. 37 Loudspeaker.

Parts Price List and Basy Build Plans free with parts.

Total P P & Ins. 38p
Building £4 . 08 {Overseas Seamail
Costs P & P £2:00)

(+ 8% VAT 32p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI,
MW2, LW, SWI1, 8W2, 8W3
and Trawler Band. Built in
Ferrite Rod Aerial for MW and LW. Chrome vlated Tele-
seopie aerial can be angled and rotated for peak short
wave listening. Push pull output using 600mW transistors.
Car aerial and Tape record sockets. Selectivity switch.
8 transistors plus 3 diodes. Latest 4” 2 watt ferrite magnet

ROAMER
TEN Mk 2

WITH VHF INCLUD-
ING AIRORAFT

Now with free earpiece

and switched socket.

10 Transistors. Latestd”

2 watt Ferrite Magnet
Loudspeaker.

8 Tunsble Wavebands,
MW1, MW2, LW, W1,
SW2, 8W3, Trawler

Band, VHF and Local
Stations also Aircralt Band.
Built in Ferrite Rod Aerial for MW/LW. Chrome
plated 6 section Telescopie Aerial, can be angled
and rotated for peak short wave and VHF listening. Push
Pull output using 600mW Transistors. Car Aerial and
Tape Record Sockets. 10 Transistors plus 3 Diodes.
Ganged Tuning Condenser with VHF section. Separate
coil for Aircraft Band. Volume on/off. Wave Change and
tone Controls. Attractive Case in black with silver block-
ing. 8ize 97 x 7" x 4", Easy to follow instructions and
diagrams. Parts price list and plans 50p free with

g &

parts.
Total building costs M PP &
{Overseas Seamail Ins. 52p

P & P £2:50) (+ 8% VAT 76p)

“ EDU-
KIT”

Build Radios,
Amplifiers, ete.,
from easy stage
diagrams.

Five units
ncluding master unit
to construet.

C include:

Ioudspeaker. Air spaced ganged tuning d . Volume/
onfoff, tuning, wave change and tone controls. Attractive
case in rich chestnut shade with gold blocking. Size 9 X 7 x
4in. approx. Easy to follow instructions and diagrams.
Parts price list and plans free with parts.

Total building costs £6 '98 PP & Ins. 47p

(Overseas Seamail
P & P £2:50)
(+ 8% VAT 56p)

case in black with red grille, dial and
black knobs with polished metal inserts.
Size 9 X 51 x 2%in. approx. Push pull
output. Batiery economiser switch for
extended battery life. Ample power to
drive a larger speaker. Parts price list
and plans free with parts.

£4-4

TRANS El GHT 8 TRANSISTORS and 3 DIODES

6 Tunable Wavebands: MW, LW, SW1, SW2, SW3 and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short
‘Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes, Attractive

Total building costs

(+ 8% VAT 36p)
{Overseas Seamail P & P £2-00)

P P & Ins. 40p

ROAMER SIX

8 stages—6 transistors and 2 diodes. Attractive
b!ack knobs with polished metal inserts. Total
Size 9 x 51 x 2%in. approx. Plans and building
parts price lisé free with parts. costs

NN NI NN NI I NL NN NI NN AN AN NN NN SN NN N NN NN,

PP OO POOOPV OO OO OO OOV VOO OO OO OV IO OO OO O OO OO OO OOOON

CASE AND LOOKS AS TRANS-FIGHT

6 Tunable Wavebands: MW, LW, SW1, §W<2.
Trawler band plus an extra Medium waveband for easier tuning of Luxembourg,
ete. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker
black case with red grille, dial and

£3'98

(+ 8% VAT 32p) P & P £2-00)

I enciose £...

P P & Ins. 40p
(Overseas
Seamail

Address ...........

Tuning Condenser: 2 Volume Controls: 2 8lider Switches:
Fine Tone 3” Moving Coil Speaker: Terminal 8trip: Ferrite
Rod Aerial: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Diodes: Resistors: Capacitors: Three 3” Knobs. Units
once constructed are detachable from Master Unit,
enabling them to be stored for future use. Ideal for
Schools, Educational Authorities and all those interested
in radio construction.

Parts price list and plans free with parts.

Total building £5 .50 P P & Ins. 35p

costs (Overseas Seamail
(+ 8% VAT 44p)

DIO NGE LTD

Callers side entrance “Lavells” shop.
Open 10-1, 2.30-4.30, Mon.-Fri. 9-12 Bat.

*
*

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA g
Tel. : 0234 52367. Rez. No. 788372.

.for ...

WWW.I-........I.

(Dept. PW5.) =
AR EEN

www americanradiohistorv com


www.americanradiohistory.com

PRAGCTICAL VOL. 51 NO. 1

WIRELESS
~ MAY 1975

BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRONICS eioﬁ's@rnﬁ__e’fns”:

EDITOR
Lionel E. Howes, G3AYA

ASSISTANT EDITOR
Eric Dowdeswell, G4AR

@ NEWS & COMMENT

ART EDITOR Peter Metalli 20 FACT NOT FICTION—Leader article
TECHNICAL EDITOR 21 NEWS...NEWS...NEWS...
Sam Lewis B.Sc. (Eng.) . 25 LETTERS—Readers comment
 PRODUCTION & NEWS EDITOR 42 HOTLINES on recent developments by Ginsherg
Colin R. Riches 43 NEXT MONTH IN PRACTICAL WIRELESS
. TECHNICAL SUB-EDITOR -l 52 PRODUCTION LINES by Colin Riches
TECHNICAL ARTIST " 62 TELEVISION—coming in the May issue
’ Alan Martin 66 ON THE AIR
SECRETARIAL Jenny Maunder - 66 Amateur Bands—Eric Dowdeswell, G4AR
Susan King ' 69 Broadcast Bands—Medium Waves—Charles Molic,
ADVERTS MANAGER — __
01-634 4293 Roy Smith 69 Broadcast Bands—Short Waves—Derek Bell

CLASSIFIED ADVERTS
01-634 4301 Colin R. Brown

Published by IPC Magazines Ltd., @ CONSTRUCTIONAL

Fleetway House, Farringdon Street,
London EC4A 4AD. Tel. 01-634 4444

22 MODEL TRAIN CONTROLLER—John Lewis

SUBSCRIPTIONS 26 P.W. ‘EASYBUILD' ELECTRONIC ORGAN—Part 3—
Pub"sh;:'sUSKul_asgpgson }Zatte tf;:r om: M. J. Hughes, M.A., C.Eng., MIERE
t . o
e e o s s USATe et 37 CAR WIPER DELAY UNIT—J. B. Harvey, B.Sc.

- including postage. Enquiries to Sub- ‘ s . f .
scription Department, IPC Magazines - 44 P.W.'APOLLO’ Series—Varicap Receiver—Part 1—W. Poe/

Ltd., Carlton House, 68 Gt. Queen 54 2 VHF CONVERTERS—Part 2—G. Severn

Street, London, WC2 5DD. Phone .

01-242 4477. International Giro facilities 57 TAKE20, No. 70—LED FLASHER—David Andrews
- Account No. 5122007. Please state

reason for payment ‘“message to
" payee'’.

Binders (£1-34) and indexes 30p (inc.
VAT) can be supplied by the Binders
- Dept at the same address.

BACK NUMBERS
We regret that we are unable to supply

@® OTHER FEATURES

aig':ief;:";?:f; c%fm';‘r:ﬁg:g'ty;ﬂﬁ: 51 GOING BACK—Earlier days of Wireless—Colin Riches
_at a public library to see copies. Re- 61 SPECIAL PRODUCT REPORT—SINCLAIR DM2 Digital
quests for specific back numbers of .- Multimeter

Practical Wireless and Television only
can be published in our CQ Column,

COPYRIGHT AND QUERIES '

© IPC Magazines Limited 1975. Copyright in all drawings, photographs and articles published in “Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by “Practical Wireless” to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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H U G E D l sco U NTS Rec. Price AII{(SQIPH::I;APE UN'TS Rec. Price RB8C Price

ON LEADING ALL RSC PRICES INCLUDE VAT | CS 30D £91-23 £64-95 GXC510D £199-39 £135-95
BRAND HI-FI LOW_DEPOSIT CREDIT TERMS | GXC 36D £(16-24 £72-50 GXR 82D £I2877 £92-95
Full labour and material guarantees rl;tz: lZRs_r:Eol;trl::e ch 38 £l 5453 £109-95 4000 DS £136°59 £97.95
WHARFEDALE DENTON I} £47 50 Pr. £31-95 | GXC 38D  £144-23 £102-95 4000 DBpoiny)£196-27 £139-95
,» DENTON I (White) £33-78 Pr. £22-95 | GXC 46D  £165-47 £115-95 1722 L £146-37 £105-95
WHARFEDALE LINTON £59-75 Pr. £39-95 | GXC40T  £195-35 £139-95 CR 8ID £98-10 £69-95
i . . GXC75D  £209-89 £149-95 (S33D £111-08 £79-95
LEA,(”203:',":/TS?:::|(';':’ e S o | GOLDRING GLT2 T/ Table & GBOO £29-95 ks vae 66 cur 7
LEAK 2060 L/S eaker £72.54 Ea £5750 GOLDRING GL75 T/Table & 6800 £34 95 (Approx. value €65) Carr. BSp
FANE MODE ONPE Sokr Kit £23-98 P i £18-95 PIONEER PLI2D T/Table on plinth & cover £41.75 List £61-90
pxr i r T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER
WHARFEDALE LINTON : GARRARD SP25 MK IV with G850 Special Price £23- 95 (carr. £1)

Amplifier £68-04  £49-95 | RANK BD2000 Rec. Price £67-25 RSC Price £48-95 (carr. £1)
LINEAR 202 Amplifier ~ £39-23  £2495

ROTEL RX150A Tun/Amp £84-50 £59-95| FANE HIGH FIDELITY SPEAKERS

ROTEL 152 Tuner/Amp £94.50 £67-95 A Limt‘tedsnuml:er at approx. off Iist prices. s :
g . ode ecial Price ecial Price
ROTEL 154A (Quad) Amp £144:85 £89-95 5" 50| 8°h:s £5'50 127 |22/|4* oa Imp S
ROTEL 202 Tuner/Amp  £107-50 £77-95 ” * i
8” 804 8ohms £3-65 12" 122/14LR & £12-95
ROTEL RT222 AM/FM Tuner £59-90 £42-50 10” 1005LR £5-75 127 122/17* £12.95
ROTEL RT 322 £84-50  £59-95 15 /17* &5 150

» Available by Mail Order carr. free or may be ordered through Branches
LEAK 2000 Tuner/Amp £l 78-16 £|49 50 *Basic models made to individual specification of equipment manufacturers
Also Shure Cartridges, Basf Tape, Koss H/Phones, etc.
Prices of above correct at Mar 14 1975 HI-FI 7 Watt LOUDSPEAKERS fitted Parasitic Tweeter Imp 8Q
RSC G66 Miil 6+6 WATT high quality STEREQ AMPLIFIER K-S X8 1L LT 61" £1-45 ea. 8" £1-85 carr.20p
Contrats: Bass, Trebie, Vol and Bal. JO Transistors plus Diodes. Qutout
rating I.H.F. M. | requcm; r:lnge ZOéO 000](: .p.s. Bassseclomrol + lgc{l‘b GFNERAL” PUR”PO:E 3-4 \,I,Vatt SPEAKERS ImP 8Q
Treble Control + 13db ector switch for L
Crystal ‘P.U. or Tapet[Radxo For speall=<rr 4 88P 5"0r6"x 95P 8"x5" 99P Carr. 20p
7 output impedances of 3 — 15 ohms. For i Teak veneer  Carr. J0p.
i sAtandard 2(])3(; ZiOV g‘ Cl maflins op;ratlon ti'EIS ':! ilzfoKGER EQS}SOSURES Sizes approx.  per enc.
ttractive Black and Silver finished metal 2in. X i
fascia plate and matching control knobs. JEB16 x 11 x 9in. ‘5'95} Both cut for 8in. speaker

GOMP#ETE EKIT OF PARTS INCLUDING SE10 25 x 16 X 9in. Cut for 10in. and Tweeter £8-95
L

WIRED PRINTED CIROUIT and SEI225 x 16 X 9in. Cut for 12in. .and Tweeter £8.95
COMPIEHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £12. 95 c.n-

Or FACTORY BUILT IN TEAK VENEERED CABINET
as Illustrated £16-95 or dep. £2.12 and 8 monthly payments 4818 (Total llD 08)

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest high efficiency ceramic

AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 Gauss15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth
response aund extended frequency range £6 95 Carr.

magnets. - Plasticised Cone surround. “D™ or “T” ensure surprisingly realistic reproduction, 45p
indicates Tweeter Cone providing extended fre- OR SENIOR 15 WATT INCLUDING £8-95 Carr.
quesncy range up Sto 15, (A{){)'E c.p.s. o]mpedance 3 or HF123 13,000 GAUSS SPEAKER 50p
8-15 ohms. PLEASE ST. CHOICE
BFSOS: 8 Excn!'flon‘tzl gsnlormlncol;l 10;;‘-,0“ R S C TA6 6 Watt HI FI AMPLIFIER m—— =y
" 10 H HF180 " 15w 86850 200-250v. AC mains operated. Response 30-20,000 c.p.s. —2dB ©.0
102D < 10° 10W 2850 126 2- £7-95 -
Hiigo 1o~ 15w Sses Hrisep _is oW 180 ?ﬂif'é;r?; p a‘;“;.?:‘:‘%%} ;‘fﬁ:&‘év.‘:‘(i);‘f;{:?al.‘:;%“‘&?.‘é‘;:i’ o - dQ'
YV M a0 L1 SR 3-18 krs, M 5 LHF losed
AUDIO FIDELITY MODEL 80 HIGH FIDELITY SPEAKER | 5; «"ct x Siin. ilver Anish tacia 10} x 3pin 7. ;';SE v, FACTORY BUILT
A full reg;ge 8in. 10 wat;‘ uﬁlt foVr (e:xcellent sound quality, Complm Kit, wiring diskrams and Instractions. £ 40p £10-95
in suitable enclosure. Roll P . cone surround and
long throw voice. coil to achieve very low fundamental R. S C. TAI2 MK'" 6.5+6.5 WATT STEREO AMPLIFIER
resonance of 30 c.p.s. Tweeter cone is fitted to extend Fully Transistorised, H-Fi o/p ot 6-5 watta per ch withany

high note responce. Frequency range 25 Hz to 15 KHz. crystal or ceramle P.U.- Cartridge, Radio Tuner, Tapa Rec ete. Inwt Sel. Switch, Bass,

5 \ Treble, Vol, & Bal. Control E KIT OF PARTS WITH FULL Carr.
S PI0 00 g impedapce RIS, 2450 ea. £7-98 5r. ° o (v??xlllupxll‘gwnxl\o'fu\ua & msmuomons £12. 40p.

MODEL 83 8” 15w. with parasitio Tweeter. £5-99 ea. Factory builé with Or in Teak £2-50 & 8 mtbly pymix
Response 25 Hx to 16 KHz. Gauss ;3 ooo'tI‘x;fpse 1542, £l 0'95 pr. 12 mths guarantee £16.61 Veneer houring £19-55 ss 60 (Total £22-50).

15,6, Wl SUPER 30 Gl FDEEY STEVED WPLIIn | AUDIO FIDELITY FRI SPEAKER KIT
DOUBLE THE KIT PRICE INCLUDING, CABINET Response 30 Hz-15 KHz. Rating

Only high grade components by leading manufacturers 15 watts in sealed cabinet. Imp.
* Push Button Selector Switching For Magnetic or 8-15 ohms. 8~ Bass Unit with
* Jack Socket for Headphones Ceramic Pick-Ups P.V.C. Cone surround for ultra

* Neon Indicator regardless of Price. low resonance. Pressure Tweeter.

* Satin Silver Finish Metal Fascia ~ Output (per chan- COMPLETE KIT Printed Circuit.. Inductive/
* Solid State Circuitry nel) 15 watts RMS  (less cabinet). Capacitive Cross-over. Damping
* Twenty Silicon Transistors into 85). Fre- Carr. 70p. 5 Material. Screws, Terminal
* Four Diod:s,s I;olg I}ectiﬁexs guency Response Cabmet if req. Panels.
Send S.A.E. for Hz to 70 KHz 0 extra. each. SPECIAL IT.
full descriptive leaflet. + 1} dB. Assembled unit in cabinet 348-50 £11 E 78 Qarr. Free. OFFER £15 99 Pair G 50p
—————__.___.___——'_‘_'_.__.—
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS IULLE CUARANTEED. Tapreruaiad aud Whete nesesary. —
MIDGET CLAMPED 'HPE 2§ X 24 X 23in. TOP BHROUDED DROP-THRO' TYPE ARGIB TRANSFORMERS 0-9-16v. 1{a. 8175, 0 wiztn'm n
250v., 60mA, 6-83v. 2 ..........0vuianns £1-60 | 250-0-350v. 70mA, 6-3v. 2a.r 0-5-6 3v. 2a. 82:25 | 2fa. 81- 95 3n.82:00; 5a.42-45; 62.82-75; &a.83- 00 - W. (Bridge
250 0-250v., 60mA 6 3v 2 e £1-60 | 250-0-250v. 100mA, 6-3v. 3-5a T AUTO (Btep UP/step DOWN) TRANSFORMERS All - #/12v. D.C.
250-0-250v. 100mA, §-3v. 2a., Jiat cu, ORTE 0- uolutwun::’n%o -250v. ”sgosom:au:t ?85500 output. Max. A.C.
FULLY SHROUDED UPRIGHT MOUNTING 350-0-350v. 80mA. 6-3v. 2a, 0-5:-6-3v. 2a. 22 150 watts, watts watts jnput 18y,
260-0-250v. 60mA, 6-3v, 2a., 0-5-6-3v. £8-26 | 350-0-360v. 100mA, 6-3v. #a., 0-0-6-3V. 3a. %3'76 | CUTPUT TEANSFORMERS 1a, 88p." 2a, 48p.
250-0-250v. 100mA, 8-3v. 4a., 0-5-8-3v. 3. 28.76 | 300-0-300v. 100maA, 8-3v. 4s., 0-5-6.3v. 3a. £3-75 | Std. Pentode 5000~ sn or 700-3Q 96p 3a, 65p. 4a, 8lp.
300-0-300v. 100mA., 6-3v. 4;;,, 0-5-6-3v. Sa. 23.75 | 300-0-300v. 130mA, 6-3v. ‘a., c.t. 6-3v. 1a. Push-Pull 8 watts EL84 to 3 Q or 150 . £1.45 6a, 87D,
300-0-300v. 130mA, 6-8v. da. c.t., 6:3v. 1a. Suitable for Mullard 510 Amplifier. . Push-Pull 10 watts 6V6, 3-5-8-15Q .. 2225
For Mullard 510 Amplifier ............ £4-50 | 350-0-350v. 100mA, 6-3v. 4a., 0-5- 6-3v. 3a. 43-75 | Push-Pull EL84 to 3or 15 "0210-12 watta. . 22:25 L.F. CHOEES
350-0-350v. 100mA, 6-3v. 4a., 0 5-6-3v. 3a. £3-75 | 360-0-350v. 150mA. 6-3v. 4a., 0-5-6-3v. 3a. £4-50 | Push-Pull Ultra Linear for Mullard 510, etc. £8-75 150ma, 7-10H, 258
350-0-350v. 150maA, 6-3v. 4a., 0-5-6-3v. 3a. 24-50 YILAHEIT or TRANBIBTOR POWER PACK | Push-Pull 15-18 watts, sectionally wound Q 21.10: IQOmA,
425-0-425v. 200mA, 6-3v. 4a., c.t., 5v. 3a. £8-50 | Types6-3v.1-6a.92p; 6-3v. 2a. DSv 6 3v.3a. £1-45p; 6L6, KT86, ete., for3or15 Q ........ 2320 10H, 200 (Q 95p;
425-0-425v. 200maA, 6-3v. 4a., Twice 5v.3a. £8-70 | 6-3v. 6a. £3 25; 12v. 1a. 85p; 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectionally 60mA, 10H, 400
480+0-450v. 250mA. 8-3v. 4a., c.t.. 5v. 3a. £8-00 | 1-5a £2-85: 0-9-18v 14a 51:95; (X 12 25-42v 2a48-75. wound EL34, 6L6, K'T66 etc. to 3 or 152 25-50 Q 36p.
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50 WATT o5

| SPEAKER SPEAKER

TWIN TURNTABLE
- ™ -AMP.
and POWER AMPLIFIER

() DISCOMASTER TWIN DI DISCe
TURNTABLE CONSOLE with cﬂﬂsnli

integral 100W amplifier
(b} PAIR OF HI-Fl HEAD-
PHONES

(c) MATCHING DYNAMIC
“MIKE’ (attached to h’phone)
() PAIR 50 WATT SPEAKERS
Black Rexine covered
Cabinets Size approxX.

geos, £159-99

(2) (b) (¢) &
(d) Carr. 23-00

DEP. £19-95 & 18 fortnighuy.

payments of £9-11 (Total £183-93),

STEREO VERSION

Incorporating twin Garzard BP2>
or BSR MP60 type turntables and
8Sonofone or Acos Carfridges with
diamond siylii. Soparate Vol. con-
troll for each turntable. Also

NITORING FACILITIES, plus

Vynide covered

GBat £19.95

illnstxnhon on lalt.
Carr. £1:50

18 !orlnighﬂy pymt
24-61 (Total 201-98)
TD2S STEREO VERSION

OF AB
ot Above Syatam
Or DF;(S“;"R“ 95 and £'9? 95 :;:n{lﬂn(!:nrg\?:};tfi‘rs £l IS 00
18 fortnightly pywmte. payments £8:51 Carr. $1-60

£11-11 (Total £229-93) Carr. £3-60

(Total 2132:18)

Garrard 8P25 or McDonald MPG0 turntables. 8 T Aco! with
diamond styli. Facflities ss TDY Console but with buﬂt-in 100 watt Power Am-
plifier, coraplete with lid. Or Deposit £12-85 and 18 tortnightly payments £8-31

DISCOMASTER TWIN TURNTABLE POWER CONSOLE | £109-95

Carr. £2-50
(Total £126-53)

FANE ULTRA HIGH POWER SPEAKERS & KITS

All power ratings are R.M.8. continuocus. 2 YEARS' GUAEANTEE
High flux ceramic magnets. ALL. CARRIAGE FR.

‘ » € » [ ’
STEREQ VERSION £145 {5, DEF08IT 80 and 18 fortaighily pymts 2515 POP* 100 | ‘POP’ 60 | ‘POP" 50
18” l%ow:m | 15”7 60 Watt | 12” 50 Watt
14,000 14,000 f
R.S.C. COLUMN SPEAKERS [PEAL FOR VOGALISTS | dlisg ™ | S0 1 es
All fypes 15 Ohuns covered in Rexine and Vynair — 70ANW.£1'l’lI:u§i?:? & ! £31.95 | £17.95 Ty g
LYER.CI8 4030 WATITS) I"i‘;‘""“::j’: 1o 35 mrey Hignly sensitive high Bux Dep#580uads | Dup. £317 and 5 | 2550 3o i
Termafﬁ)ueg zﬂ-sﬁyand ?ﬁonml yspe er D rs with | h”pow,e,r voice coils. T laymen'.l monthly payments. | pymts £3-18 Total
paymonts 3587 (Total “sovoy, E21-95 Sise o Ll Doy ShI S b ol aEn | BT o FAIR surTABLE
Carr, 66, (Totel 51598} Cares 85 £39.95 FOR BASS GUITAR, ELEOT. ORGAN, Bro. | [T SUITABLE
1]
ALL RSC PRICES INCLUDE VAT| FANE | ‘pop 25T 12 25W. |PH50 HIGH POWER
Dual cone. 16 ohm TWEETER £6 65

INTEREST on Credit Purchases
REFUNDED settled in 3 months

SUPER MINSTREL 10 W GUITAR AMP,

Incorporating Tremolo and 187 x 8” or 10” Speaker. Output
10 watts R.M.S. Continuous. 3 Jack Inputs for Dncrophono and
I[natrument, Mains Neon Controls: Volums, Tone,

8peed Tromolo Intensity. £ 2 6 7 3

Terms: DEPOSIT 26 73 and § monthly
Ppayments £3-00 (Total £30-73) Carr. free
o COMBINED $0W AMP.

FAI- MAESTRO AND 19" SPRAKER £48 60 Free
For Lead Guitar, Mic, Gram, Radle, Tape (Not for yse with Baas instruments)
Ine. 8 inputs and 2 vol controls plus Treble & Bass, TREMOLO with associated
controls, Attractively finished in black with sliver-finished fascia. Compact size
tted carrying bandle. Doposit £8-60 and 8 mthly payments#5-75 (Total #84-80)

ORESGENDO
SPEAKERS

AVAILABLE AT
ALL BRANCHES

Imp. {Not for

Bage Guitar use) with 2 to 4 mid. Non elcct, filter avail-

£9-95
able 58p. Rating 50 Watt Imp 80

D40 FULL RANGE 40 WATT .
POWER SPEAKER KIT £2l 00

Consisting of 12” 40 watt Bass Unit, HPXI 200w Cross-over
and PHS50 Tweeter. Rating 40w R.M 8 ohms. Terms:
Deposit £5'99 and 8 mthly payments £2'50. (Total £2599).

HIGH QUALITY LOUDSPEAKER UNITS

ALL TWO TONE VYNIDE AND VYNAIR FINISH
L12/2 50 WATT Fitted pair of 127 30 £39 95

watt high flux speakers for conservative
Or deposit £511 and 8 monthily payts. of £5-11. Total 84599

rating, Impedance 8-15 ohms. Carr, £1-50

L18/25G 18 85 WATT 15,000 | L12/1010-15 Watt Veneered, ==
RSC ‘PHANTOM 50’ Baling g e nputn, 2 vol. £55+00 Orr Py et L S D L U » unit 815 ohm. £, 9§
Terms: Deposit £8-00 & 8 mmy pymts. 2876 (Total $682-08), ll:gx ’u-nuk‘:" £ | 2.95 éﬁ?’%fspl;- m);' }:f P:l rg ep. 208

(Total £9-88) Carr. 55p. | 8 mthly pymts £2:05 (Total 515 45).

FAL PHASE 50 Mk. |11 AMPLIFIER 50 WATT

8olid state. 4 Bepl.rsuly controlled inpute Plus master vol. control.

NOW AVAILABLE I.S.E. CA 127

Ind. B Troble Controls, Protective R
oﬁtput‘;;a:l‘:mdmg autpm. for Sp:a,ker s 8 to 15%1:::.‘;1;2 .1.7"50“‘ j I N G LE M ACH l N Es £79 * 95
7" x 7§". 200-250v. A.C. mains. Output 50 watte
muste rating. Oz deponit #8-680 & 8 monthly £48- 60
paymesats 66 75. Total 854-60, Carr. Free L Terms: DEPOSIT £ and 18 fortnightly payments £4-61 Total £91-98
REGENT 50X 50 WATT AMP, 2=, GP30 AMPLIFIER |LIQUID WHEEL from

A powerful high quality unit for lead,
rhythm guitar, vocelists, gram, radio, txpe,
50w Pesk OfP rating. Not for Bass Guitar.
+Two Fane heavy duty high flux 12in. spkrs.
+ Four Jack inputs and two Volume
Controls for instant use of up to four pick-ups
or “mikes. Bass and Treble controle.
Bend ts'An'Eé for u}elﬂ:é. g:ledit Terms:
Deposit 80-95. & fortnightly.
payments of $4°15 (Total #84-85). £74 95
for Bass Guitar C“d" Hflg
or Bass and genel
:lsEGEIfT ?03 {’“’,‘;; ot e o008
fortnightly pnymen 8 & 3
(Total £08-09). Carr. £2 £84 95

For Gujtar, Vocal or Instr.
Group, Gram, Radlo or Tape.
4 inputs. 2 Vol. Controls.
Current Valves. Peak o/p rating,
strong Vynide covered cabinet

h cartying handles. Black/
Sﬂver Facin. Neon Indieator,
For 200-250v A C.For3orlsQ

l.k Send BAE for leaflet. T
ﬁ'ss TE x;ltlhly pymg:ﬂs ﬁ;(Tog;n;“ 22) £29 95
REGENT ‘50° AMP.

PROJECTORS  £24-75

COULsAR £99°9D
‘SOUND TO LITE’ SYSTEM

AT A WORTHWHILE BAVING ON INDI-
VIDUAL UNIT8 purchased separately.
Terms: Deposit #1148 and 18 forinightly
payments £56-74.

As supplied with Regent 50x or
FAL Dlsco PRE_AMPLIFIER T/Tahle mixing in- 50B. Terms: DEP. £5- 11 and (Total Credit Price £114:80). Super 8L Unit.
puis, Headphone 8 mthly pymts £5-11 1000 watt per channel, Manual override buttons,
Monitoring. Mic, Jack & Tape inputa. Indepandent £1 8 50 39 95 2 spothanks with 8 bulbs (3 sep. colours) 5 yd
Vol. Control. 8td. 200-250V A.C. Maing operation and 10 yd leads, fitted plugs, Units sold sep.
Barclaycard MAIL ORDERS & EXPORT EN

NEW BRANCHES AT

BOLTON, COVENTRY
DONCASTER, PRESTON
and STOCKPORT

OPEN ALL DAY SATURDAYS (5 Day Week)

BRADFORD 10 North Parade (Closed Wed ) Tel. 25349
'&2& Deansgate. (Closed Wed.). T . 33512
!IRMIN HAM 30/31 Grea( Western A rc
Tel, 021-236 127% (C!o-nd Wed.).
COVENTRY 17 Sheiton Square, The Puclnct

DERBY 97 St. Poter's Street. (Ciosed Wed.). Tol. 41301
DARLINGTON 19 Northgate (Closed Wod.}r WO

QUIRIRS TO!
AUDIO HOUSE, HENOONHER LAKE, Lllnl. 19.
Tel: Pudsey (09785) 77681,
MAIL ORDERS MUST NOT BE SENT TO SHOPS
TERMS 0.W.0. or 0.0.D. No 0.0.D. under &1.
SOB'li)AGE 40p PER ORDER OR A3 QUOTED.

S.AR. PLEABE WITH ENQUIRIES.

MANCHESTER GOA Otdham Streot (Clo:ed Wed.).
MIDDLEBB 238 2778
108 Nowpor! Road (Closnd Wed.). Teal 47098

and Access
Qe . accepted

All items subject 1o availability.
Prices correct at 14.3.75 E. & O.E.

HI-FI CENTRES LTD.
DONCASTER 3 Queonlnu(o. Wn(ord-lo Centre.
EDINBURGH (Closed Thurs). Tel. 63089
101 Lothian Rd. (Closed od.). Tel, 220 950
GLASGOW 326 Argyle St. (Closed Tuss.). NEWCASTLE UPON TYNE 24 Newnute Shopp!nﬂ
el. 248 4158 Centre (Closed Wed.).
HULL 7 Whitefriargate (Closed Thure.). Tel. 20505 NOTTINGHAM 19/19A Market Street
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420 PRESTO (Closed Thurs.), Tel, 48088
LEEDS $-7 County (Mecca) Arcade, Bripgate 41 Friargate Walk, St. Georges Shoppg Prec. Tel. 51879
é losed Wed.). Tel. 28252 SHEFFIELD 13 Exchange Street {Castle Mkt. Blds.)
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 236 3573 STOCKPORT (Ciosed Thurs.). Tel, 20718
LONDON 233 Edgware Road, W.2. (Cloud Thurs.). 8 Littie Underbank (Closed Thurs.). Tel. 480-0777
Tel. 723 1828 SUNDERLAND 5 Market Sq. (Closed Wad) Tel, 70573
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It you're
interested

The best of all!

in electronics GATALOGUE 7 ISSUE 3

with 25p refund voucher .
Up-dated Price & Product Information

112 pages plus cover As comprehensive and up-to-the-minute as possible.
Thousands of items from vast ranges of semi-conduyctors including LCs
to ts, tools, ies, technical information-and diagrams are
included as well as a refund voucher worth. 25p for spendind on orders list
value £5 or more SEND NOW FOR YOUR COPY BY RETURN 30 post
it's an investment in practical money-saving and reliability! p paid

You'll like the
NEW LITESOLD
SUPER IRONS

We've been supplying the electronics
industry with soldering irons for
many years and we have now put all
our experience into an iron for the
electronics enthusiast.

PRICES as shown in our latest catalogue (No. 7, issue
3) having been maintained until March 31st are now
reviewed only at 3-monthly intervals as from April 1st,
This is instead of making day-to-day price changes.
DISCOUNTS apply on all items except the few where
prices are shown NETT. 5% on orders from £5 to £14-99;
109, on orders list value £15 or more.

FREE POST AND PACKING in U.K. for pre-paid mail
orders over £2 {except Baxandall cabinets). If under there
is an additional handling charge of 10p.

QUALITY GUARANTEE. All goods are sold on the
understanding that they conform to maker's specification.
No rejects, seconds or sub-standard merchandige.

ELECTROVALUE LTD

All communications lo Section 215, 28, ST. JUDES RD, ENGLEFIELD
GREEN, EGHAM, SURREY TW20 0HB. Telephone Egham 3603; Telex
264475. Shop hours : 9-5.30 daily, 9-1 pm Sals.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchestsr
M191NA. Telephone (061) 4324945, Shop hours : Daily 9-5.30 pm ; 91 pm Sats.

The new LITESOLD SUPER IRONS
have all the features you have been
looking for; a neon indicator which
glows only when the supply is
connected correctly and the iron is
safely earthed, an unbreakable nylon
handle, a burn-proof mains lead,
a special oxydised binding, a long
life element. A range of bit shapes
to suit every job and a special
bench stand are also available.

There are three SUPER IRONS
the S90

ALLARD ELECTRONICS

New Branded Components—Full Specification—~Guaranteed

o . Transistors LO’s Price ea.
12 watts for miniature jobs b ;"jrli%egea. 709G (DIL or Tg)z i S.F'hﬁf:::ng i’;ﬁ;‘
125, &
at £4.77 Pl 723C (DIL or o) MNES55
the §142 3 .48 | 741CTO 038 Price each 0-49
20 f d. E, b ADI161/162 ’;41C DIL 0-28 5
watts Tor medium jobs 035 | 748C TO 044 | POTENTIOMETERS—CARBON TRACE
at £4 85 AF114/5/68/7 748C DIL 028 § Lin. or Log. 3” Bush—Rpindle 2” F.M.F.
d 018 | LM309K 2-00 | 5K to 2 Meg Single 018 ea.
the S$187 AF118 0-35 | TBASOO 095 | 5K to 2 Meg 8ingle with D/P sw. 0-32 ea.
24 h h %g{g;;g;g 382 ZN414 1-05 i‘ié{ to 2 Meg Dual » D/P 0-42 ea.
-watts for heavy jobs 07 | s.0R K to2 Meg Dual wit Lt
B BC157/159 v Log. onl 0-82 ea.
at £4.89 o D38| Gnsife 838 | ——— -
. ] ; 11 | crsi1/a0 060 | T.T1% Pricesn. | T.TLs  Priceea.
and the special spring stand at £2.24. BC182/3/4 010 | Snsijzo 045 | 7a0ojizs odd | 7alsd 96
gg%},“’olflfﬁ, 11 1 crs/40 055 | 7404/5 018 | 74023 128
%012 | zENERS Tdosy7 o8 741967 120
i BD131/182 BZY88 all voltages R
If you want an economy iron, . s | 7408 018 |"r¢. sockEns
the Litesold Standard is the one el I vaw | e £ o o4
1 15 7428 - 14 pin 015
for you. wiweo 062 | anrsoxes 14323 038 | 16 pin 017
‘Model 90 12 wattsat ... .. £2.97 WNamis 019 | 3040 04d | Taaman 0 P s
Model 142 20 watts at .- .. . £3.02 SNaos0all00e | 4 LR XY 4 747374 0gs | 160l 018
Mode! 187 24 wattsat .. ... £3.15 ‘ e o 2x 2f 1z 03811 ago 044 | DIODES
aN3055 04l | 5 X 5 %3, §89 1 ae2 075 { INOL4/
2N3702/3/4 X g s o088 | Rons 008
Get your LITESOLD SUPER IRON 3 010 7436 087 |
di P a1 | e o 7490 047 | SPEAKERS
irect from ag | oy Trmx Price et | qapian 080 | 77 x 4" FANE
— Y o | s 168 | 3815 chm
TIP2g9a 045 | 31 x 327 9-32 | 74141 090 0-85 each
Light Soldering Developments Limited Tirals  oat | 537 e §3§ Sood T FREE.CATALOGUE
9, ¢ 177 H i "
97-99 Gloucester Road Croydon Surrey T 088 | Py o perpack 0 | gp giing overadid itema,
Telephone 01-689 0574 T?;Le:'fmms I;EI:T w.s. ;99/30.| BALLARDS LANE
’ B piv. 1A 24 44 GA - ’
ices i ] 50v 020 0-30 0-45 0-55
All prices include postage, packing and VAT 100y 020 038 0-48 0-58 LONDON Ni2 8NP
but not the diamond ring. pI0s 0:25/10:40 0.3 88 WATL ORDER ONLY. Cash with order.
600v 025 0-45 070 0-87 | Orders under £3 plus 15p. P. & P. Add VAT to total
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QgBEAT CHOICE
® BIG VALUE
®BIG NAMES
029 STORES

to give

you

BIG SERVICE

TMK 200 MULTIMETER KIT

Build yourselfa
“gquality 20000 opv. [
multimeter and
save monay.
Complete
Mmaetaracale.
movament and
rotary range
salector ready
mounted in
cabinet. All parts.
batteries, test prodsand
instructions. Ranges:0/0.6/6/30/
120/600/1200V D.C.0/6/30/120
600/1200V A.C. Current: 0/0.6/6/
60/600mA. Resistance: 0/10/
100K/1/10 Meg ohms. Decibela:
~20 to +63db. Size: 90 x 150 x
35mm

DUR PRICE £7.95 par 30p.

20,0000pv.3anges:
75mvl2.5)1o/251

/250/500/1000V
e 25/10/25/100/
250/500/1000V AC.
Current: 50uA/1/5/

100mA/0.5/2.5A
DC. 5/75/100

100mA;
0.5/25A AC. Resist-
ance: 0.3/3/30/300k

ohms. Size: 205 x 110 x 84mm. Su?
plied complete with leads, crocodi
clips and steel carrying case,

OUR PRICE £8.75 PEP 30p

UA4323 MULTIMETER
IRt ek suto
oscitiator. Suitable
fm- ganwal recgiver

0. 5/"'5/10"337250/

2.5110/15/250/500/1 000V AC. 0.05/
0.5/5/50/500mA DC. Resistance:
x 10, x 100, x‘IOOO x 10,000 (500,
50002, 5k(2, 50k() centre scale)
B:ttafv opersted. Size: 160 x 97 x
ied in carrying case com-

’ plnn with test leads.

OUR PRICE £8.00 P&P 30p

" 20 Meg. --20 1o +50d8.

MODEL.C7080EN

Gmnt 5 molaror
0/0.25/1/.2.5/1 0/
50/250/1000/

S000V DC,
0/2.5/10/50/250/
1000,

OUR PRICE £19.95

P&P 35p

MODEL 50p
30,000 opv with
wcrload vratec'—

0/0 5/2 5/10/25/
100/250/500/

0/2.5/10/25/100/
250/500/1000V
' AC. OJIQSDuzAISISO/

500m.
0/60k/6 maﬁIGO megohms.
OURPRICEEDIS  Cor.puie

KAMOD.EN 72.200 Mulmmer
20 0(;3 opy

Owsrioad protsctad,
Mirror scale.

g 3
OUR PRICE £22.50 par 30p

MODEL AS.100D oM
100.000 opv.

Mirrorscale.

Built-in meter

protection. 0/3/
12/60/120/300/

600/1200V DC,
0/6/30/120/300/

600V AC. 0/10pA/
6/60/300mA/

12 Amp. 0728/
200K/2M /200 Meg
Ohm. - 20to +17 dB”

DUR PRICE £17.50 pep a0p.

KAMOOEN HM7ZGB FET vOM
lnput lmpodmc

o, 5/107“0/
1ooov DC. 0/2.5/1
0/250/ 1000V Af
0/25uA/2.5/25/250
mA DC,
0/5k/50K/500k/5 M
500 Megohms
OUR PRICE
£22.50P & P aop,

MODEL AF.105 VOM
50.000 opv. Mirror
scale. Mater
protaction,
0/-3/3/12/80/120/
300/600/1200V DC.
0/6/30/120/ ,
300/600/1200Y DC.
0/30uA/8/

£0/300 mA/

12 Amp. 0/10K/
1m/10m/100

Meg Ohms.—20 1o +17 d8.
OUR PRICE £12.50 per 30p.

LB4 TRANSlSTDR TESTER
Tests PNP or N
transistors. Audm

on two 1,5V
batteries. Complm
with instructions
OUR PRICE

£4.50 P&P 20p

‘KAMODEN TT35.
TRANSISTOR TESTER
High quality
instrument to
test reverse Jeak
current and DC
current. Ampli-
fication fu:mr of

N , diodes,
transistors, SCR's
etc. 4” square
cloar scals mater.,

ates from
internal battaries.
Complets wnth

AUDBIOTRONIC Model ATM1
Top value 1,
opv pocket muiti-

meter. -
0/137501'2?5"1 1,000
Dc cummt o lmAI

+22dB, Size 90 x
60 x 28m

x m.
Complate with
test {oads,

OUR PRICE £3.25

P&P 15p

MODEL C7208FM

30.0000pv DC.
15.000 opv AC. 4
-8/31 5/50/300/500/,
1200V.DC.6/30/ ¢
120/600/1200V.AC.
DC Resistance x 1,

X10, x 100, X1000

{50Q centre scale)

DC Current 30ua/ N4
3/30/600mA. —20 to +53

OUR PRICE £8.95 P& P30p

AUOIOTRONICMODEL ATM5

dewel movement,

case with edgwise
oRhms adjustment.

0-3/15/150/
30011795 V A
2500 oo""’ 08730/

(5000 opv) 0 300

Rasm.nce x 10 &

x100. —10to +16d8.

Suppll-d with battery
test leads data

bookin Size: 121 X 73 x 29mm.
OURPRICE £4.50 Ppapr20p

U4324 MULTIMETER

ngh ssnsmvm/, over-

c‘x
oén 2/511213"9"

20/600/1200
.DC 3/6/1 5/60/1 50/
300/600/900V AC

U4312 MULTIMETER
extremely sturdy
instrument for
general electrical
use. Ss7o’w.
0/0.3/1.5/7.5/30/
60/160/300/600/
360V DC & 75mV.
0/0.3/1.5/2.5/30/
60/15

800V AC. O
1.5/6/‘!5/1 5
A/1/1.5,

(i 0/1 5 I1%
‘l 5/GA AC 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complate wnh
sturdy metal carrying case, ieads and
instructions.

OUR PRICE £10.75

P&P 50p°

KAMODEN 360 MULTIMETER

100kohm,

AC 10kohm/V
5" mirror scale,
overload protect-
ed, Ranggs: 0.5/
2.5/10/50/250/
1000V DC. 5/10/
50/250/1000V
AC. Current:
0.09mA/0,5/5/50/

00mA/10A.

0.1/
/10/100 ohms/
0/100k ohms/

operated. Size: 180 x
upplied complete with,

QUR PRICE £17.50 rparaop

cavryinghnn Ie A
OUR PRICE £17.50  p & raop

U4341 Muitimeter &
Transistor Tester

Current: 0.06/0.8/
6/60/600mA DC.
03/3/30/3001&5 AC.
g 642/6/20/60/2!!1;‘ohmxlz Mohms,
a Oporated ied ¢
wnh“yrobu loads l&l nool ::‘;’y‘l.r&b;
casa. Size: 115 x 215 x 90w,
OUR PRICE £11.00  par30p

Curésm 0.06/0.6/

AC.
15/500 ohmslo 5/5/50/500!( ohms/5
Mohms. Decibel 0 to +12dB. Size
167 x 98 x 63mm Supplied comp-
lote with test leads, spare diode and
instructions.

OUR PRICE £9.85 P&P 30p

U891 Clamp VOLT
AMMETER

For messuring AC volt-
agn and current without

MODEL C7ZUZEN

20.0000.p.v. D
10,0000.p.v. AC
Mirror Scale.
5/25/50/250/500/
1000/2500 V. DC.
10/50/100:500/1000
V.AC.DC Resistance §i§
x10, X1000 (300 L
centrescale) DC
Current 50uA/
2-5mA/250mA. —20
to+68dB.

OUR PRICE£6.95 P& p30p

raakit cm:m Ranges:
3 00/600V AC, Current:
10/25/100/ /500
Acturacy 4
94 x 36mm. Compln.
with carrying case, feads
and fuses.

HIDK! 750X VOLT-OHM-
MiLLI MET H
43

5/3“3/ 1 2/30/60/ 1 50/
300/600/1,200V OC.

/6/15 30/60/120/

E WV AC,
Current: 0-30/60uA/
S 0/150/300 -
—3/300k/3/30Mohms.

o—s/s/15/30/sw12013oov

3% DC, + 4% AC. Ser
53000 opv Dé 5,000 opv nch
?()ez;er Buxlt in protection. Slz: 57 x

OUR PRICE £11.95

-
'0

ut:—
DCIJF-'
vity:

P&P 40p

Mode! HT100B4 MULTIMETER
Overloan protected,
-shock proof circuits.
9.5uA Metor with
mirror scale. Sensitivity [ T
100kV. Polarity chan,
switch. Ranges: 0.: 5/25'3 i

/
Meg. ohm:
DC current:— IOIZSOUAIZ 5/25/250
mMA/10A. AC current:—0—10A.
to +62d8, erates from 2 x 1 5V
hatteries. Size: 180 x 134 x 79mm,

OURPRICE £19.50  par 40p

S100TR MUL TIMETER
TRANSISTOR TESTER
100,0000pv. Mirrar
\scafe. Overload
gromctlon 0/0
.6, 30/1

0/10k/1 Mag/
100 Meg.
—20 to +50dB,
0.01-0.2 MFD
Transistor tester measures Alpha, Beta
and 1CO. Complole with instructians,
batteries and |ead:

P&P 25p

OUR PRICE £19.95

370WTR MULTIMETER

Fsstura;oAgOc;nanl

ranges. 20,0000pv.

0/0.5/2.5/10/50/

250/500/1000V DC.

0/2.5/10/50/250/

500/1000V AC.

0/50uA/1/10/100
A/ / C

0 /100m /

AC 0/5k/50k/500k/
Meg/50

Dncnhals —20 10 +6.

OUR PRICE £19. 95

P&P 30p

SWR METER Modei SWR3
Handy SWR maeter for
transmitter antsnna align-
ment, with built-in field

scale 5 section collamlble
ar&t:‘nna Size 145 x 50 x

OUR PRICE £4.25 PEP 30p

OUR PRICE £14.00  par3op

HIOKi 730X

30,000 opv. Over-

load protection.
6/30/60/300/600/

1200V DC.12/60/ f -
120/600/1200V AC. 1™,

abbut test equipment

60/pA/
30mA/300mA.
2K/200K/

2Meg Ohm.

~10to :-63dB.
OUR PRICE £7.50
P&P 30p.

TMK MODEL TW50K
45 rmges, mirror 3
/V DC

0 25/1 25/2 5/5/10/
25/50/125/25
500/1000. C
5/3/5/10/25/50/
25/2! l 0/
000. DC current
/50uA ’2 5/5/25/
uaw:wmA/S/

A. Resist
N(/‘lOOk/‘l Mag,
Meg oh

—40 to +81.5d8.
OURPRICE £12.50  rar 205

uas17 MULTIMETER

|ng’r‘umem for tield
mm, murrorlscnle = -.

verload nrntecuon

v/
0. 5/5?/10/25/50/1&)/250/500/ 1000
Vv DC. 0/25/80/1 00/250/
0/1000 A 5 Cmrent 50uAf0.

1/5/10, mA/1/5A DC,
9.5/1I5110150/250mAI 15

:  0.5/10/100/200 ohms/1/3/
00k ohms, Dacibels: —5 to +10dB
Battery operated. Size: 210 x 115 x
90mm. Supplied in earrying case com-
plete with leads,

GURPRICE £17.00 paracp.

WwWwWw . americanradiohistorv.com

Cis PULSE OSCILLOSCOPE
For displa:

and peri i-: wnr

forms in electronic
VERT.

HOR. AMP. Band-
width: 500kHz
Sensmvuty av 100kHz
:,IR S/m gdii 25
resat tnmr sweep
kHZDODuuc Frou rucnrlunq 20200
2 i mne ranges. Calibrator
220 x 360 x 430mm. 115—230" lﬂS-

OUR PRICE £44.00 cof. pmd

ALL PRICES
EXCLUDE VAT
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SINCLAIR DM2 DIGITAL
MULTl!l_!IFEIER

Willmeasure AC and DC voits. AC
and DC current, and resistance ina
total of 20 ranges. The large light

emitting diode display will read up
101999 and autematicatly indicate
polarity. Indication of posi
negative overload is also provided.
Theinstrument s fitted with a
combined carrying handle and
benchstand and sockets are
provided for the connection of an
external power supply.

RANGES:

DC VOLTS: 1v,10,100v.1000v.
AC VOLTS:; 1v, 10v, 100v, 1000v.
DC CURRENT: 1mA,10mA,
100mA, 1000mA.

AC CURRENT: 1TmA.10mA,
100mA, 1000mA.

RESISTANCE: 1k, 10k.100k. 1000i.

OUR PRICE £59.95 P & p 50p

MODEL TE20 RF SlGNAL
GENERATOR
Six bands. 120kHz— }
z, Dual output
RF terminals, Separate
variable audio output,
Accuracy + 2% Audm
output Wer requirements:
105— 125V 220 240V AC. Size: 193
26 0Omm. Complete with test

OUR PRICE £18.95

P&P 50p

SDHBV MONO/STEREO
HEADFHONE

Volume contrul for

gach channel. 4/16 ohms
impedence, Frequency
response 20Hz— 18kHz
Complete with 10ft.
coiled lead and jack plug.

OUR PRICE £4.97

P&P 30p

0 Ohms.
b 200/ 250V

TE22 SINE SQUARE WAVE
AUDIO GENERATOR
Sine 20cps
10 200kHz
on 4 barids.
s“i‘i’é"s%"

z. Qutput
lmpedencs

AC operation, Supplied brand new
quaran!eed with instruction manual

DUR PRICE £24.95 papsop

AUDIOTRONIC HEADPHONES

@ LSH20 individual

volume centrols.
Mono/stereo switch,

LSH30 individual

tone and volume

40-19,00 Hz. 8 ohms.
OUR PRICE £4.50
controls. Mono/
stereo switch.

P & P 50p
30-20,000 Hz. 8 ochms.
OUR PRICE £7.00 PaP30p

RUSSIAN C116 Double Beam

OSCILLOSCOPE
5 MH2z pass band, .
Separate Y1 and Y2
ampllflers. Rmang-
ular 5” x 4"
Callhratad tr rsd
mllh—sec/cm

sweeop from O,

to 1

Free running time
e, 50Hz—1MHz.

Bull! -in time base

Calibrator and ampmuda Calibrator.

Supplied completa with all accessories

and instruction manual.

OUR PRICE £87.00

Carr. paid

MDDEL U4311 Sub-standard
Mu t| ange Volt-Ammeter

Sen: ity 330

Ohms/VoIt AC
and DC.

Acouracy 0 5%

Scale Isngth

mm,
9/3/00/7 50uA/
30/75/1 50/ 300/

750mA/1.5/3/
5A DC. 0/3/

5/ Al
0/75/150/300/750mV/1 5/3/7.6/15/
30/75/160/300/750V DC. 0/750mV/
1.5/3 /7.5/15/30/76/150/200/750V
AC. Automatic cut out device. Supp-
lied with test leads, manu3l

MODEL TE15
GRID DIPMETER
Transistorised. Oper-
ates as Grid Dip,
Oscillator, Absorb-
tion Wave Meter and
2scullann9 Detactor.

Ty
44
in six cails. 500uA
meter. 8V battery
oggration. Size:
180 x 40m!

m.

OUR PRICE £17.50 P&r30p

and test certificates.

OUR PRICE £52.00 pap50p

TRANSISTORISED LCR. AL,
BR/8 MEASURING BRIDGE

A new portable
bridge offering
excellent range and

NEARLY 25% OFF GARRARD
8658 MoOD
This complete
unit comes fitted
inwhite plinth
with hinged
cover,
shure
M756SM
magnetic
cartridge. This 2-
speed belt drive deck comes with
many features. Bias control. low-
resonance arm. Todays value
0.

£50.0
OUR PRICE £35.95 raper

POCKET CALCULATOR SINCLAIR Pro,ect 80 Modules
o 240 Power Amp. P&PIS
SE,E cPJEfDP:i 4 260 Power Amp. Bas ree 158
pEal Sunction) Stereo 80 Pre-Amp. £13.95 PEP15p
‘635’;&:3&%50- Active Filter Unit £7.45 P&P15H
FM Tuner £13.95 P&P15p
Sterelc‘)nDecoder £8.95 P&PI1Sp
- PZ5PowerSupply  £5.95 P&P30p
PZ6 Power Supply  £8.95 P& P 30p
PZ8Power Supply  £8.45 P& P30
Transformer for PZ8  £4.05 P &P §0p
AUDIOTRONIC

LUW NUISE CASSETTES
CGO £1 57 £3,00 t7 OB
Cc90 £2.24 £4.256 £10.00
c120 | £2.73 £5.17 £12.24

SINCLAIR CALCULATORS

[P&P 3p each. 10 and over Post Free

LOWEST PRICES EVER!
SINCLAIR CAMBRIDGE

8digit. Constant, DConly. List
Price £12.95

OUR PRICE £11.00
SINCLAIR CAMBRIDGE
MEMORY 8 digit, Automatic

LSHAB Two-way
speaker system.
[} I volume
eontrols. 20-20. 000 Hz
OUR PRICE £8 50
P &P 30p-
RANK AUDIO
RA 210T STEREO AMPLIFIER
73 - 7% watts rms. [nputs for
magnetic phono. tuner, tape and
aux. Separate base, treble,
balance and volume controls.
Headphone socket. Teak case.

Unrepeatable offer.

OUR PRICE £17.50 P& s0p

PEUPERB QUALITY

1 y at low
' & [ cost. Resistance:
6 ranges: 0.1

ohm-11.1 megohm * 1% Induct-
ance: 6 ranges: 1 microhenry-111
henries + 2% Capacity: 6 ranges:
10pf-1110 mfd + 2% Turns Ratio:
6 ranges: 1:1/1000-1:11100 * 1%
Bridge Voltage at1,000cps. Opera-
ted from 9-voit battery. 190 micro-
amp meter indication. Size 73" x

5" %2 QR PRICE £27.50 5 300

BATTERY/LEVEL PANEL
INDICATOR
250 uA18mm
- 18mm Panel _
mounting.

P&P 15p Discounts for quantity.

s LOW_PRICES
AUDIOTRONIC DIGITAL
CLOCK RADIOS

clock radto,
covering MW/FM wave-
bands. 180-mtnute sleep timar.
timer. Choice of Grey or White
cabinet.

t. Memory. DConly.
Lrst Price £17.95

OUR PRICE £15.25
SINCLAIR SCIENTIFIC

Logs Trig, Arithmetic, Scientific
notation, DConly. List Price £19.95

AUDIOTRONIC AHA101
Stereo Headphone Amplifier
Al sificon,
transistor
amplifier oper-
ates from mag-
netic, ceramic

or tuner

inputs with

twin sterea headphone outputs and
separate volume controls for each

channel. Operates from 9V battery.
INPUTS: 5mV and 100m
OUTPUT: 50mV per channel.

OUR PRICE £8.50 P&P 30p

OUR PRICE £16.95

SINCLAIR EXECUTIVE

MEMORY sdigit. Constant,
Memory, DC only. List Price £34.95

OUR PRICE £27.30
SINCLAIR NEW OXFORD
RANGE

OXFORD 100 4 function. (Dc.)
Mains adaptor optional extra.
List Price £12.95

OUR PRICE £11.00
OXFORD 200 4 function plus
Memory and Percentage (DC).
Mains adaptor optional extra.
List Price £19.95

OUR PRICE £16.95
OXFORD 300 Scientific
(Available late March.) (DC).

Mains adaptor gptional extra.
List Price £39.95

QUR PRICE £33.95
OXFORD MAINS ADAPTOR
OUR PRICE £2.95

optional extra

HIGH QUALITY
CONSTRUCTION
KITS
WE ARE
STOCKISTS AT
Oxford Street, 428
257 Tottenham Court Road.
34 Lisle Street, 152, Fleot Streot,
311 Edgware Road, CROYDON
BIRMINGHAM KINGSTON
 LEICESTER NORTHAMPTON
| SOUTHEND TUNBRIDGE WELLS
 WOLVERHAMPTON branches. or
by Mait Order.

JOSTY

All kits are complete with compre-
hensive easy to foltow instructions and
covered by full guarantee.

Post and Packing 15p per kit.

AF20 Monc amphifier
AF25 M

AF30 Mono pre-amplifie £3.20
AF35 Emutter amplifier.. £2.42
AF80 0.6W mic. amplifier.

AF305 Intercom......,
AF310 2 Mono Amp!
M160 Multi-vibrator...

P&P £
ADC33

Deluxe
b= — 2 24-hour
clock radio covering MW/FM
wavebands. 180-minute sleep
timer. Buzzer alarm, Tone control.

NOW ONLY £15.95 eparer

NOW ONLY £13.95

TE16A TRANSISTORISED
SIGNAL GENERATOR

inexpensive
mstru ment for

the handy-man.
Operates on 9V
battery. Wide
ea:{ 0 read

e. BOOkHz

modulation.
Size: 149 x 149 x 92mm. Complete
with instructions and leads.

OUR PRICE £8.97

P&P 30p

NEw GOLDRING G102 KIT

Belt-drive 2-speed turntable in kit
form complete with pick up arm
and head shell.

OUR PRICE £16.95 par 750

" This clever unitenables you to add

SPECIAL OFFER! CONVERT YOUR
STEREO SYSTEM T0 40 SOUND’

4D sound to your existing system.
'Complete with simple connection
details. Use this converter
(together with 2 extra speakers) to
achieve the fantastic 4D quadro-
phonic sound ! The effect of being

ELECTRONIC CALCULATORS

We carry a tremendous range of.
both pocket and desk caleula-
tors from ss little as £8.90
Owing to the demand it is not
possible to include them in this
advertisement, so send for our
latest price list or eall into any
branch.

M1302 Translstor tester.
eter..

LF380 Quadraphanic device,. £ 8.42
ATS Automatic light contrdl.. £3.75
AT30 Photo cell switch unit... £ 6 68

AT50 400W triac light

dlmmer/ eed control
ATSE6 2,200W triac hght
dlmmer/s eed controi..

HF325 Deluxe FM tuner.,

HF330 Decoder (HF310/325} €10 55
GP310 Stereo pre-; am;::léf;seor

. £22 98

for use with 2
£10.02

GP312 Circuit board. a
GP304 Circuit board. . £5.33
HF 380 Iw/vhf aerial amplifier £6 02
HF395 broadband aerial amp. £2 10

immersed within the music
becomes a thrilling new
experience (2 year guarantee).

TE-20D RF SIGNAL
GENERATOR
Accurate wide range
signal generator
covering 120 kHz-500
MHz on 6 bands.
Directly calibrated.
Varisble R.F.
attenuator audio output. Xtal socket
for calibration. 220/240V a.c.
Brand new with insteuctions.

Size 140mm x 215mm x 170mm.

OUR PRICE £19.95 paPs0p

AN
Ry |
vyt !

VUMETER TYPE3

Size:33mm - 20mm.

OUR PRICE £3.95 rap s0p

FMt TUNER CHASSIS
©_transistor
high guality
tuner. Size
only 153 x
101 x 63mm
3 IF stages.
Dauble tuned
discriminator.
Ampie output to feed most amplifiers.
Operates on 9V battery. Covers 88—

108MHz. Ready built, ready for use.
Famasﬂc value for money.

OUR PRICE £8.95 P&P 20p

Stereo Adaptor £5.95 extra

ARF 300 AF/RF SIGNAL
GENER

AH transmonsed
compaet fully
portable. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz to 100k
Hz. Output Square/
Sine wava 10

RF 100kHz to
200MHz, Qutput
1V maximum.
220/240V AC operation. Completa
with instructions and leads.

P&P 50p

OUR PRICE £37.50
6

T.T.C. SPRITE
STERED
HEADPHONES
Feather weight
(60z) Dynamic _,

stereo headphones
providing high quallty “\-\.
reproduction at-a budget pnce

£1.25 pap 15p
I
ik
Soft removable earpads and

adjustable headband. Speaker
size: 28mm. Impedance: 8 ohms.
Frequency response: 30-13000 Hz.

OUR PRICE £1.95 par 30p

WALKIE TALKIES
SKYFON nv7

MIN!ATURE ORGAN
MUSIC MASTER AM100 .
Spanning
nearly two
octaves,
including
semi-
tones.
~This instrument
wfII give hours of enjoyment
to all the family. Beautifully
finished. The Keyboard range can
be adjusted to be in tune with any
instrument. Operates from
internal 8V battery. Fitted with
on/off switch, vibrato switch,
earphone socket and external
9V D.C. socket.

OUR PRICE £7.95 pap 50p.

NT10 Stabllnsed power supply
V...

NT300 Stabxhsed p. supply..
NT310 Power Supply 240 V AC

or 2x18VD C at2amps £5.64

NT305 Voitage converter....., £‘5 64

NT315 Power supply 240V A
104.5/15V DC, 500maA...... £1z 06

Amateur Electronics by Josty-Kit,
the professional book for the amateur
~—covers the subject from basic prin-
clpals to advanced electranic technig-

Compiete with circuit board for
AE1 to AE10 listed below.

OUR PRICE £3.30 (o vaT)
P&P 25p plus VAT.

AE1 100mW output stag
AE2 Pre-amplifier
AE3 Diode receiver
AE4 Flasher....

AES Astable m
AEB Monostable mul
AE7 RC generator
AEB Bass filter.

£1.55
£1.32

Super low cost
transmitter/
receivers. 100MW
with call buzzer and
on/off volume
control. 7 transistors.
Telescopic rod
antenna.

OUR PRICE£31.50
per PAIR P.&P 50p.

NOTLICENSABLE
INTHEU.K.

BINATONE DIGITAL CLOCK

AEQ Treble filt
AE10 CCIR filter...

Attractive
ivory case.
Largeciear
numbers for
hours, minutes
and seconds.
A.C. 240V operation.
Size approx. 6% x 3x 33 inches.

ALL PRICES
EXCLUDE VAT

OUR PRICE £4.50 pap 50p.

www americanradiohistorv com
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SEW PANEL METERS ARE STOCKED AT 0UA  JIRCIIETEERTY
3 LISLE 5T.. 311 EDGWARE RO., & 152 FLEET :
ST..BRANCHES or ordey by post,

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. store, call in or

s

(SEW) PANEL METER!

Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure. send f,ol_f oull; 33 a
- - - : page Price list an
CLEAR PLASTIC MODEL SD640 *ltems with asterisk are Moving lron brochure 0
Size: 85 x 64mm type, ali others are Moving Coil g&g{'\aﬁxl’;.sﬁ?“ﬂc MOOEL MR 65P , Complete
CLEAR PLASTIC MODEL SD830 BOuA . . . fags the coupon below.
Size: 110 x 83mm OuA .. .. £3gs
A : DA LT £
N 050un’ T Eiee CENTRAL LONDON
0.100uA
iAo 481 OXFORD ST 01493 864}
£380 3 LISLEST. WC2 01-437 8204
§§§§ 34 LISLE ST. wC2 01-437 9155
378 I8 EDGWARE RD. W2 0i-723 9789
e 193 EDGWARERD. W2 017236211
y & 207 EDGWARERD. W2 01.7233271
g £380 3IEDGWARERD. W2 01-261 0367
] " €380 346 EDGWARERD. W2 017234453
- - am 382 EDGWARERD. W2 0I-723 4194
300V Ac £430 - H tg;/rzLELn ST. EC4 01-353 5812
CLEAR PLASTIC MODEL SW108 — : - I £3s0 | EET ST. £C4 01-3532833
Size: 100 x Somm CLEAR PLASTIC MOOEL WA 45 ©oan 1 TOTTENAM 1 hp. oian
a0 o s0mn . I oo 33 TOTTENHAM CT. RD.  * 01-636 2605
£k - . f30 42/45 TOTTENHAM CT. RD. 01636 0845
£450 Ll £3s0 257/8 TOTTENHAM CT. RD.  01-580 0670
£4.85 SovDC I U £3se AC
::t:ﬁ 150V DC .. .. £330 S00mA AC
YR e BAKELITE MODEL $S80 Enlarged Window | 26 SOUTH ST. ROMFORD 20218
S0VDE o o fade 300V Ac . i} Size: 80x 8omm 205/206 CHURCHILL WEST,
300VDC. . £440 VUMeter . £5.00 sguo‘;}A.. “ . r860 VICTORIA CIRCUS, SOUTHEND 0702 612241
B 1 P E4.56
EDGWISE MODEL PET0 T ) GLOUCESTERSHIRE
Size: 90 x 34mm 100-0-100uA .. £4.50 16/20, PENN 5T. BRISTOL 0272-20421
£4.25 imA . £4.30
2B aa KEHNTY
£4.15
e 20V DG £4.30 53/57 CAMDEN RD., YUNBRIDGE WELLS
. £420 8aVDC .. . -£4.30 0892-23142
mvte L EH
"o 4 40 r
T faee CLEAR PLASTIC MODEL MR 38P VUMetsr ™ faso : LEICESTEASHIRE
Vi oo g iza: x m 85 B
SMor o B CLEAR PLASTIC MODEL MR 52 el T
Size: 60 x 60mm —

MODEL ED107 EDUCATIONAL METER

Size: 100 x 90 x 150mm including terminals

A.range of high quality Eotb r
moving coil instruments
idesl for schaol experi-
ments and other bench
applications. 3" mirror
scale. The meter mave-
‘ment is easily accessible
to.demonstrats internal
‘working.

NORTHAMPTONSHIRE

3 ABINGTON STREET,
NORTHAMPTON  0504-35753

NOTTINGHAMSHIRE

5.7 LOWER PARLIAMENT STREET.
NOTTINGHAM

FORDSHIRE
16 WESTGATE SHOPPING CENTRE, OXFORD
0845 722870
STAFFORDSHIRE

30 WULFRUM WAY, WOLYERHAMPTON
0902-23384

A

S0uA ..
100uA

20vDC .. .. ]
s0VDC .. . €780
300V DC ..

A DC
bv/S0v DC .. €880
BV/IBV DC .. €£8.30
1/5ADC. . 880

1046 WHITGIFT CENTRE, CROYDON
01.681 3027

38/40 EDEN ST., KINGSTON  01.546 1271

32 HILL ST. RICHMOND 01-948 1441

VU Metar.

CLEAR PLASTIC MODEL SD460
Size: 59 x 46mm

116 CORPORATION ST., BIRMINGHAM
024-236 3503

6A AC
10A AC ..
20AR AC ..

100mV DC

240° Wide Angle

I"""'"'""_"'"_'—""-"""___-'""—"__1

1mA METERS | TO LASKYS CUSTOMER SERVICES DIVISION
MW1-6 60 x 60 mm Audiotronic House, The Hyde, London NW9 6.J. Tel : 01-200 1321 |
.50 P & P 45, .
f,fw‘r'?.g;“o:m I Please send me the following items |
£6-90 - pap 15p. ’ l e
: I | BARCLAYCARD
YAMABISH VARIABLE I 1 Jm | & ACCES
\Elx('l:h;l;ﬁ\‘GE 'II;RA“NISFORMEIHS ] I TOTAL PURCHASE PRICE . . . ’ - {inc. P & P and VAT) | =
230V B0/6DHz. Dutpur 0200V - Please send me your 32-page price list 1
MODEL 5260 BENCH MOUNTING I I enclose cheque T postal order — money order ] ]
I wish ta pay by Barclaycard/Access l 1 {| NO DEPOSIT TERMS
| andmy numberis : || available on most goods
Name .. . . . L 1| for personal callers
’ [l AcoeeTeo cna pensana: aoreees
1 Address WITH BANKERS CARD. 1N OFAER CASES
N I ARD FOR AMOUNTS IR EXCESS OF £30.
ALL PRICES 1 : o ' : H . Coviens onarts accammen e
' Signature ) . i :ubg;::ets cohrrel:tat_ :/3/75 Ibut
. . . u| {<] ange . LE.
EXCLUDE VAT L Registered in England No. 347947 at 12 Lower Grosvenor Place. London SW1 0EX PW5 I ! A mc:mbug 0!‘?!’1‘: out nod ce( B8O
S G G S G G S S SES SN N S SN SN SEE GH S S e S et s e o Audiotronfc Grour of Companies.

7
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PE SCORPIO Mk 2
ignition system kit

new from

ELECTRO SPARES

%6 OR 12 VOLT |
%+ VE AND - VE GROUND

Here's the new, improved version of the original Scorpio
Electronic Ignition System — with a big plus over all the other
kits — the Electro Spaies Kit is designed for both positive and
negative ground automotive electrical systems. Not just --ve
ground. Nor just —ve ground. But both! So if you change cars,
you can be almost certain that you can change over your
Scorpio Mk. 2 as well.

Containing all the components you need, this Electro Spares
Scorpio Mk. 2 Kit is simply built, using our easy-to-follow
instructions. Each component is a branded unit by a reputable
manufacturer and carries the manufacturer's guarantee. Ready
drilled for fast assembly. Quickly fitted to any car or motor cycie.
When your Scorpio Mk. 2 is installed, you instantly benefit
from all these Scorpio Mk. 2 advantages:

% Easier starting from cold ¥ Firing even with wet or oiled-up,
plugs % Smoother running at high speed % Fuel saving

% More power from your engine Y Longer spark plug life

% No more contact-breaker burn.

Electro Spares prices:

Deluxe Kitonly £10.85 inc. VAT and p &p.
Ready Made Unit £13.65 inc. VAT and p & p.
State 6V or 12V system.

Send SAE now for details and free fist.

e
PE FM VARICAP STEREO TUNER

As featured in the May 1973 issue of Practical Electronics’.
Superb Hi-Fi tuner Kit now available from Electro Spares.
including cabinet and all components - pre-set Mullard
modules for R.F. and I.F. circuits. Motorola I.C. Phase Lock
Loop Decoder for perfect stereo reception. No alignment
needed. Guaranteed first time results — or send it back, and
we'll return it in perfect order (for a nominal handling charge).
Electro Spares price only £28.50 inc. VAT and p & p.

[ e S
PE GEMINI STEREO AMPLIFIER

A superb unit with a guaranteed output of 30 watts RMS per

channel into 8 ohms. Full power THD is a mere 0.02%, and

frequency response is —3 dB from 20 Hz to 100 kHz into 8 or

15 ohms. Electro Spares have already sold 100s and 100s of

these Kits. Get yours now | Depending on your choice of

certain components, the price-can vary from £50 to £60 inc.

VAT and p & p.

+ All components as specified by original authors, and sold
separately if you wish. '

% Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 9p postage.

Y Price List only. Please send S.AE. (preferably 9 x
minimum) for full details.

"ALL PRICES INCLUDE V.A.Y.

ELAC 6}” 8 ohm Dualcone ...

ELAC 8” 8 ohm Duaicone ..

£
225
2-30

ELAC 8 6hm Duaicone 18 watt 3-50
hm .. 1-00

7 x4"30r80

ADASTRA 10” 8 or 15 ohm,
10 watt . oI5 . 355

BAKER GROUP 25 12” 8 o
15 ohm, 25 watt .. .

P. & P, 40p per u'paal.‘er
P ]

5” 8 ohm, C/Mag.
24” 8 ohm or 64 ohm
P. &P,

53
15

WIth Co-Axiai Tweeter -
2-20
or 15 oh
Al -
8 ohm, 10 watt 2-80
x 5” C/Mag. 3, 8 or
8 ohm, 10 watt 2-55
wal o o oe 0 21
Cone Tweeter 8 ohm, 3 watt 145

SPEAKER BARGAINS £
EMI 13”x8” 3 or 8 ohm Plain 2-05
8 chms only 0a F
Tweeter & Crossover 3, 8
m . .. 395
Type 350 8 or 15 ohm,
20 watt 7-9%
2ohm, 10 watt 4-50
8 ohm, 20 watt 8:70
15 ohm 5 watt 1:40
x §” Dualcone
TWEETER & CROSSOVER
Cone Tweeter 8 or 15 ohm,
Horn Tweeter 8 ohm, 20 waft 6-40
Dome Tweeter 8 ohm, 30 watt 5-80

Crossovers CN23 (3 ohm),
CN28 (8 ohm), CN2i6 (16
ohm) .. . . o
P.&P. ..

KIT FORM CABINETS TEAK VEN
14

12 x 12 x 6 with 8” 8” x 57
683” and 34" cut out. , .. 3-40
17 x 10 x 9 with 8” or 137 x 8"
cutout . 1 .. 4-28

18 x 11 x 9 with 8" x3 or
13" x8” cutout for EMI
P, & P. ea.

MICROPHONES

CM70 Planet stick metal,
switch crystal 00 35
M160 Dynamic omnl-dir.
ball metal .. oz o0

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

TW209 .. X . .
CONDENSER MIKE 800 ohm,
uni-dir o o o)
Cassette Stick Mike with R,
Control onfoff switch
(2'5 & 3-5mm J/Ply)
P. & P.

575
935

SOI.DERINE IRONS
ANTEX CN240 15 watt ..
SK 1 Kit (15 watt iron

2 spare Bib etc.)

X25 25 watt (low
teakage) . .
P. & P.

CARTRIDGES. & STYLII
ACOS GP91/2SC or3SC ster.

comp. s ‘e

GP93/1 or 95/1 ster.
cryst... od a:

GP24/1 or 96/1 ster,
ceram, > 2

GP101 cryst. comp. ..
GP104 ster. ceram. ..

BSR X5M or X5H cryst. comp.
SX6M or SX6H cryst.

comp. .. 8o
SC5M ster. ceram,

SONOTONE
9TAHCor 9TAHC/G Dlam.
3509 Ster. ceram. Diam, ..

GOLDRING G850

G80d
GBO0E
P.&P. .

D. Diamond Stylii for above. .
GB00/G850 .. w a
G80OE .. ® SO
P.&P, ,.

,@as eunans
qeeRagnnse

EALCULATORS SINCLAIR
Cambridge .. 5 .. 12-85
Cambridge with memory  17-95

Sclentific

BATTERY ELIMINATORS

P. & P.

240v input 8, 7-50r 9
APES Sind. LP
5 50p

85p
b i sop

-15

PLASTIC LIBRARY CASES“
.o .e P

For 5” Reels ..
537 Reels ..
77 Reels .

220

. e .o .. 25p
P. & P. 1-3, 9p ea. 4 or more, lot 35p

Cassette Cases

Cassette Head Cleaner
P. & P
11-20, Post Free.

10p
40p

, 1-5, 5p ea, 6~10, 20p lot.

BiB ACCESSORIES

Tape Editing Kit Ref.23  1-35

Recording Tape

Splicer .. Ret. 20 115
Cassatte Tape, editing Ref. 24 1-50
Cassette Salvage Kit Ref. 29 -45
Stylus Balance Ref. 32A 1-20

Spirtt Lever .. Ref. 46 -58 .

Hi-Fi Stereo Test Cassette = 2-18

_Groove-Kleen Record Cleaner 1-9%4

- P. &P -15p

WHARFEDALE SPEAKER
BARGAINS

Linton 2 Kit {pr)
Glendale 3 Kit {(pr) ..
Dovedale 3 Kit(pr) .
Denton 2 Speaker (p1) 30
Linton 2 Speaker (pr).. 39-50
Dovedale 3 Speaker
(each) .. e .. 42
Glendale 3 Speaker (pr) 57-00
Kingsdale 3 Speaker
(each) .. 5 .. 59-95

e
28 288887

400

ALL OUR MERCHANDISE IS FULLY GUARANTEED.
Subject to manfacturer increase and avallability.

.Send 25p for COMPLETE CATALOGUE, refundable upon first order..

ELECTRO SPARES

The Component Centre of the North

- 288 ECCLESALL RD., SHEFFIELD S11 8PE(B)
Tel: Sheffield (0742) 668888

Riversdale Flectronics

Mail Order Department [
PO.Box 470, Manchester M60 4BU.
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All individually boxed EXPRESS o All transistors, 1.C's offered
and guaranteed. Full POSTAGE EXPRESS are new and branded.
trade discounts to bona | | POSTAGE Manufactured - by  Mul-
5 A o 4 d pfor 1 Valve. lard Téxas RCA F
. : Each additional Valve 10p per order. 5 ! ’ er-
fide, ‘companjes.. Price add 3. ranti,  Motorola, ITT
and -availability lists on e Fairchild, - Luca tc.
application GY501 118 [ PLS2  0-48 | 30CL/PCF80 AA119 007 \BDI2 080 | o .. ! Jucas, s
. Gz34¢ 080 | PLE3 104 - aaziz 010 |BDia1- o45 | Quantity discounts on
DM70 061" ECL8Z  0-86 |'PC86. - 0951 PL84 088 { 30C15/ AAZIS 010|BDI32 050 Y 4
DY5L 080 |'ECLse 088 | PCsS . 095 | PL500  0-90 | PCFS00 1-01 acv - oss|Brus o | application. Send SAE
DY86/7 0-41 | EF80 042 | PCOT 042 | PL504 @80 30017 101 AC126 256 | BF167 025 f f “ l' t
DY802 0464 EFS3 - 098 [ PC300 057 | PL508 124 | 30018/ acie7 os5 |BrFia  oes | 1OF Tull lists.
EABCS0 %-3 »lﬁggg 2-;5 ;ggg; g-gg g%ggg. i-gg PCF805. 1-00 AC128 -20 | BF178 083
EB91 i : . : : .5 | BFI80 035 | 0A200  0-08 16 | 2N -
EBCSL 078 | EF8S 114 | BoCes 086 [P¥s3 085 Oro/rToiS ACKTS 025 | BF18T 095 | 0ANS 019 | aTaner Sib| N 920
EBFe0 056 | EF91 . 1-00| PCC89  0-84 | PV81/300 048 | 3oppy AC188 020 | BF184 013 OCl8 . 1-00| 2TX503 016 | 2N2805 038
EBFS3 058 | BF02 187 POCIS9 080 PY82 0571 popagy 1.00 ACY21 o028 | BF196- 013 0C20 200 | ZTX531 025 | 2N2905A 0-85
EBFS9 053 | EFS5 147 | POFS0 058 |PYSS 086 | g% o) ACY39 065 | BFI1S7 015 0C23 - .1-25 | ZTX550 018 | 2N2908  0-20
ECSS 070 | CTI04 063 | porss 084 | Pyao. Odp | WFLIZ 113 A O%0|Brae oas| o0 070 |Inioe1 oo | s o8
EC88 76" - -49 i ADI . 050 - : N4 -08 | 2N3058  0-20 -
ECto 086 | EHS0 085 PCFaD 100 PYSi 049 ggff/l;ccsiw' ADIS1 039 | BFS9S 025} OC35 .  0-65 | IN4002 0-07 | 2NS055 _-0-60
ECo7 060 | ELS 092 | PCF201 100 | U2 088 . ADIe3 089 | BFW10 0617 0C36 85 | IN4003  0-08 | 2N3526 ~ 080
il 1 e A E| B om o o mue oot ms e
BOCS2 044 | Frgs 047 | PCFB0G 084 | UABCSO 090 |  PCCB05 108 AFLIS 028 | mpvso  0.80 | 0Cis 16 | 1N4oos 018 | N3OS o3
o (o o4 8 R ) AFILT 080 19 | 2N3702 011
CCos 058 | GrGe  0oa | bOLSs 056 | WBRSS 048 | sobauR lo7 AFIS0 040\ DTVIL 080 |0CI1 033 |1N400 oeh | iNare: it
B0, Sh|mh pmmm N twimhs | Ao s B GRG0 B MR i b
: 8 - i ; BY126 C7' - -
BOCISY 088 | pryso 950 | POLS5 064 | UCLs2 072 | 30P19/ ASYZS 085\ Dyia 018 | oGl 098 | lagess 9% | SNar0 s
ECF80 060 | EMS1 110 PCL86 _ 064 | UCLS3 072 | PCsoz  0-89 BA103 025 | B7X 61 series | OCSID  0-28 | 1820514 0-20 | 2NS708  0.07
ECK82 088 |'EM84 118 | PCL805BS UFS9 080 | 30PL1/ BALlG 10 | 0-20 | OC81Z -45 | IB21004 0-20 | 2N3709
EC¥8s 088 | kMs7 118 061 ULS4 092 | POLBOL 1-00 BO107 12 | BZYS8 serles | 0083 25 | 183010  0-25 | 2N3710 }i’
ECH81 116 | EYs1 079 | PD500 186 | UY85 054 | 30PL13/ BC108 012 10 | OC140  '1-00 | 2Ne98 18 | aN3711 011
ECH83 094 | EY86/7 0-40 | PFL200 0-83 | 6/30L2/ PCLS00 115 §g‘{’§ g'ig CRS1-05 0-40 | OC170 -25 | 2N697 15 | 393819  0-88
ECHS¢ 100 EYSS . 072 | PLIG 00| ECCS04 =098 | J0PLLy/ BCHS  01%|omsi40 045 | 0CITL 080 |2N708 010 | 2N3820 050
Egkgg 882 %%g‘l’ 064 | PL81 0-77 | 6F23/EF512 PCHB_ 1-35 CR833-05 0-40 | 0C200 0-55 | aN706A 0-18 | 2NS823 0-50
- 088 | PL81A 090 103 | 30PL15 113 BCI43  0-80 | CR83-40 0-76 | OC201  1-00 | 2N1181  0-25 | 2N3903 @15
BCI4T 018 | MJE340 O30 | 0C202 090 | 2N1132  0-25 | 2N3904  0-20
PYSS 056 (6IM 065 BOise old |MyEvi S8%(0G20% D86 aNixa 9ds) N 2
H H H 2N3908 -
NEW VAI.VES gggg?m 1j§g gggﬂ g'gg ggiggL g-}g MIED55 -;so onrl2 o-zn aN1304 023 | 2N40G8 "1!:
el H 12 | MIE3055 0 0 045 | 5N1305 0-22 9 0
Individually boxed and IS R g;gg BOISLL 018 | MPF103 040 | TI005  0£0 | 4N106 038 | snboso oay
e o L) BC338  0-15 | MPF103 038 | TICA4  0-29 | aN1307 .0-28 | aN4O6I 013
guaranteed but of Euro- BCY3Z 180 MPF104 035 | TIC226D 150 | 2N1308 088 | SN4063 014
, il ’xrjﬁ o:oo 6K7G 0-35 BOYa3 038 | MPF105 0-48 | TIL209 0-25 | 2N130D -80 | 2N4289  0-30
pean or other origin at|Ul 50 | KT 04 BCY3¢ 048 | Nroi 080 ZTX1r 013 |aNie1s 030| Nisy 175
: i - i - 10 { 3N1614 045 | 3N141 O
greatly reduced prices. 7%, 0% fexsr o BOYIL 080 |omlo  gup| T O14 ) INair 848 | doww  04b
- ¢ A 3 - K N43160 100 | «6361 g
Quotations. for any 3:?;3280 _42 sLg -55 BOZ11 065 | OAB1 010 | ZTX302 0-20 | 3N2369A 016 | 40363 8-23
valve not listed. Send | tsoi -ZD eg;M _-as BDI21 100 | OARL 0.07 { ZTX304 024 | 292046 0-50 | 40430 085
i . b : UBOSL  0-50 | 68L7GT  0-88 BN7400 020 )| BN7425 087 | BN7473 044  SN74107 051 7 §
SAE for lists. UBFS0 080 0SN7GT 085 BN7401 080 | EN7437. 037 | BNT4T4 048 | ENTO10 067 | ANTeI0 By
Tooes  oog | 8Q 40 BN7402 020 | BN7428 043 | BN7476 0-59 | BN74211 0-86 | BN74174 1-80
ol 078 | EFSs 125 MUl 100 | DoSs 980 euse  1s0 BN7408 030 | 8N7480 080 | BN7476 045 | BN74118 1-00 | BN74175 1.29
Azsl 04| wras  oss | Nim 50 | omaz 080 |eved 030 BN7404 030 { BN7432 0-87 | BN7480 080 | 8NT4119 192 | AN74176 1-44
carsl. Jroll EFan,. loiaell oy g5 | OCHS1 050 cveer 060 8N7405 080 | BN7432 043 | BN7483 087 | BN74121 0-57 | AN74190 330
oLss 50 | Bwss 050 | 0B a5 | DL 0401 oxa 45 BN7406 0-40 | SN7437 048 BN7488 120 | BN74123 0-80 | BN74101 $.80
oval 80 | EF8s 085 | BC36 05 | UOLS 70 oxse 045 SN7407 040 | 8N7438 043 | BNT84 1-00 | BN74128 1-44 | BN74193 £.30
DATO1 040 |WFo1 040 |PCss 085 | UFEl 76 | 6X8 -5 BN7(08 025 [ BN7440 080 | BNT486 0-60 | BN74141 1.00 | BN74198 %89
DAFSS 060 | EX92 060 | oe7 5 | UF89 8 80 BN7409 033 | BNT461AN BN7490 075 | BN74146 1444 | BN74194 178
Doceo 186 meos 048 |popo oes| ULl 03| TET 0w BNA1L 088 |enren 08 | ANy g | gNrGis B3| BNTALE L4t
i K . - - ; - 4196 16
DF98 -80 | EF183  0-40 | POCss eg ?,,’;g; 251 708 - BN7413 0-38 | EN7450 080 | BN7492 075 | BN74164 230 | BN74197 1-5:
DE91 80 | BF184 040 | PCCSO 055 | vRr105/30 0-40 | L -30 BN7413 030 |8N7451 0-80 | BN7493 075 | BN74155 116 | BN74198 816
DEsz  if0qELo2  060)PCciss 065 | VRIS0/30 045 | say $+] ENTAI] D20 | Bnrdod 080 |6nides 58 |sN7aise 115 | SN7a100 288
DLog 50 | EL32  2E0 | ECrSO o::g 1R5 60 | 774 -80 8N7430 080 | BN7460 0-20 | 8N7496 1-00 | DIL 14 pin 15
PLoL 48 | BXa3 060 | bopes  oof | 185 040 | 12aT6 045 8N7432 028 | BN7470 038 | BN7497 432 3 P
DLOS  O0B5 | EL37 250 | pcFsor 060 | sas 040 | 13417 ods BN7428 040 | 6N7472 0-38 | BN74100 216 | SOCKETS 16 pin 17p
DYS6 045 mIal 090 | pCERos 056 i 59
DYST -45 i 3v4 085 | 12AU7 088
DY8oz 047 | bra2 186\ PCFS0s 090 |sriay 100 | 124X7 088 Tl-"s MONT ¥
£ 88 | ELD5 080 | bimawy o o9 SUAG 068 | 12BAS 050
EAF4Z 0 - -
EBoL . 048 Euso.  on|Eoror D% ozag 8 | 3oor. oo i ]
EBCSS 100 EAGl  0a0 | FCLs  0#0|cicy® 39| WC 100 : ®OSCILLOSCOPE TU
I e mE e ram gwlhe iniGer ok | 8% to be -
EBF80  0-40 ) i 50 | 30Fs 1.0 0
ggggg :g %gg% gzg PCLBO&/Bﬁooo BASTG )-88 SOFL1  1-00 dd d t Types cv 1525,
H A BAT6 80FL2 -
EBL31 900 | EZ48 060 PD500  1-50 | gaps 40 vz, S a e 0 DG 7-5, VCR 139A
MM e il I R | all orders
o - A - BES - -95
BOCSS 04g |EZSL  OSL|PLSL  OB0 | onba 048 | i oo . Aliat £8:00 each, +-p & p 25p.
EOC84 045 | G¥501 000 | PL82 050 | 6BJS 76 | 0P12 100 i
RS il mw s oo s ox | Including
ECCS! 2 A R 6BR7 d X
sme it ot ontimem emmw les i | POSTAGE! | SPECGIAL OFFER
ECHSL 035 | HN309 - 150 | PLo0S 980 | sawr 100 Hwi. b0
ECH 60 | KT61 250 85 | 8c4 - i :
ECL80 080 | ETos 598 |PLS02 1001 eonge Lag | zaT 870 TERMS OF BUSINESS: C.W.O. A/c's available to approved
ECL32 042 | KT8l (7C5) PX25 860 |gcme 150 | 807 - companies on application. Telephone and telex arders ac-
ECL8S 075 130 | PY33 083 | 6CW4 100 | 813ITT 1400 i i
ECISS 085 | kTs1 175 | Pvsl 050 | oeas 099 | S1ULSE aon ceptgd. Export and trade enquiries welcomed. Lists, etc. on
EFZHLABOO $50 | KT8 335 PY8y 045 |cwas 100 | 866 120 application. Open daily to callérs 9 a.m~56 p.m. Mon.-Sat.
: KTW6l 150! PY83 050 i 6F2 07 Closed Sat. 1-3 p.m. Prices correct when going to press.

VALVE MAIL ORDER CO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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for fast easy reliable soldering
'r USEIDISPENSERSYNNDIREEIES

IDEAL FOR HOME CONSTRUCTORS

Ersin Multicore Solder contains 5 cores of non-corrosive flux, instantly cleaning heavily oxidised
surfaces. No extra flux is required. .

ag‘?ﬁ

SOLDER |

1\ f N (& ﬂ (" For solderina
(SAVBIT hancy) ( SAVBIT coicer | (ALU-SOL ror) [Fine sause sotder ) (For solce
Ider di ' ol for soldering small d
solder dispenser for general purpose soldering aluminium components Disprnanrs
) WOrk X af Fleman
New Multicore Alu-sol Fine gauge solder tor soldering Multicore
A coil of Ersin A handy plastic reel of flux-cored solder in 16 small components 138it of Solder make
Multicore Savbit SAVBIT alloy. 63t ot 18 s.w.g. s.w.g. No extra flux 22'5.w.g. (42.0 metres of those small
Solderina (19.2 metres of 1.22mm) needed. Plastic reel holds 0.71mm) Ersin Multicore 5 core jobs easier.
dispenser 7t 6in of | 36ft. Supplied withfull solder wound on a plastic reel. 21t of 22
18s.w.g. (2.2 instructions. Also available Suitable for intricate work and s.w.g. (6.4
metres of 1.22mmy). | in solder dispenser. small'components. metres of
The Solder that 3 = : - 0.71mm)
rertices the what. | Size 12 £1.72 Size 4 £2.32 Size 10 £1.44 SHdaT,
of soldering iron o z e o e “ specially
bits. ! PALU-SOL 3 suitable for
i 4 N \ saldering tine
m‘w wires, small
Size 5 0%“\ components
32 e and for
p ) \, 50 ) repalring
“ " 4 printed
NEW E\ N
BIB WIRE STRIPPER & CUTTER) NEW soLDER wick Size 15 36p
Fitted with unique 8 gauge Absorbs solder instantly, from tags and i
selector with handle locking device. 4 ‘\“Jltoai printed circuits.*Only needs 40 to 50 Watt g:rrisrl‘;e(,l%am:,k;;d
‘and easy grip handles. Spring 3, soldering iron. Quick and easy T.V. repairs 7ft.
incorporated forautomatic to use. Does not need flux and (2.1 metres) of 18
opening. Strips insulation from flex is non-corrosive. s.w.g. (1.22mm)
b:ﬂ::;:'::é:;sf"nds and can also Ersin Multicore Solder. |
" Model 8B.80p Size 18 90p J \ Size 19A 34p J

Bib Hi-Fi Accessories Limited' Prices shown are recommended retail excluding v.A.T

1 4 From Efeetrical and Hardware Shops. If unohtainab!e,.sénd 16p P&P.
Sole UK. Sales Concessionaires, P.O. Box 78 Hemel Hempstead, Herts. HP2 7EP Prices and specifications subject to change without notice. B

ELECTRICITY(5vols) %
ELECTRONICS(6vols)
' TELEVISION@Gvols) =

You'll find it easy to learn with this outstandingly
successful PICTORIAL METHOD. The essential facts
are explained in the simplest language, one at a time,
and each is illustrated by an accurate cartoon-type
drawing. These clear and concise illustrations make
study a real pleasure. The books are based on the latest
research inte simplified learning techniques. This easy- 3
approach-to-learning method has proved beyond doubt =%
that acquiring knowledge can be an enjoyable ex- §
perience.

GUARANTEE

Should you be,in
any way dissatis-
fied withthe
MANUALS your
money will bere-
funded by return

To The SELRAY BOOK CO,, 60 HAYES HILL, HAYES,
BROMLEY, KENT. BR2 THP

Please find enclosed P.O./Cheque value £............

BASIC ELECTRICITY 5 parts £6.50 []

BASIC ELECTRONICS 6 parts £7-50

BASIC TELEVISION 3 parts £4-25 [
Tick Set(s) required. Prices include Postage and Packing.
YOUR 1005, GUARANTEE. If after 10 days examination you decide to
return the Manuals your money will be refunded in fuli.

‘The series

will be of ex-

. _ceptional value in
training mechanics and
technicians in Electriclty,

WHAT READERS sAY Radio and Elecironics.

These manuals have played an important part in
my career. K.W. West Drayton

My only regret is that I should have purchased
these manuals years ago. C.B. West Wickham

I have studied many books but have learned more

gl 1 _F & 0 1 7 /] -*1

from Part One than from anything else. ’ NAME et BTy
B.4. Reading BLOCK LETTERS

’é‘h};?leabooks %rela‘tﬁ a sound l;zasGis 8;1 ]v/vhich 22 FULL POSTALuc..yiciainaiiiiamsiiemmmsenrmmmas st emnssssssnsesisn e o . — J

MG @ suacessTll funire: o Ot Harmot ADDRESS ....ccooovviieteesieeeteee e eeesss s ettt

. PRI e Foond
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@ RESISTORS

CARBON FILM
W 1 Q to IM: 5%, IM2 to L0M: 109% E]2
W 1Q to 10Q: 5%, IM2 to 10M: 10%
E12 11 Q to 910k: 5% E12 & E24 1p each

METAL OXIDE

W 10 Q to IM' 29, E12 & E24 4p each

WIREW

SW 0 22Q 02TQ. 083Q. _047Q:
10%, 1Q5% 17p each

1-2Q to 2700: 5% B12 13p each

Other ranges stocked. See our catalogue
for details.

El12: 10, 12, 15, 18, 22, 27, 33, 39, 47, 56,
68, 82 and decades.

E24: 11, 13, 16, 20, 24, 30, 36, 43, 51, 62,
75, 91 and decades.

® POTENTIOMETERS

Rotary miniature carbon
track 37 spindle.
Values available: 5k, 10k.
25k, 50k, 100k, 250k, 500k.
1M, 2M

17p

Loé. Sh;gle-ga.ng
Lin, Single-gang (+ 1K) 17p
Log. or Lin. Single-gang with
switch

Log. or Lin. Dual- gang,

without switch %
Slider 60mm _t{rack. Metal-

cased: overall length 86-15mm

(knob extra 7p)

@ CAPACITORS
8ub-miniature

Axial lead electrolytic

Mid V Price Mid V Price

1 63 6p 68 63 6p

13 63 6p 68 16 6p

Values available: 1k; jk; 10k.
25k; 50k; 100k; 250k; 500k;
1M; 2™,

Lin. Single Gang

Log Single Gang

Lin or Log Dual Gang

Presets: 0-1W Vertlcal or
Horizontal

100 Q, 220, 470 Q, 1K, 2k2.
4k7 10k, 22k, 47k, 100k.
220k, 470k, M 711 each

2-2 63 8p 68 63 14p

33 63 6p 100 4 6p Mid V Price
47 63 6p 10010 6p 470 6-3 6p
68 40 6p 100 25 6p 470 10 14p
68 63 6p 100 40 6p 470 25 16p
10 25 6p 100 63 18p 470 4o 25p
10 65 6p 150 63 6p 680 6-314p
15 16 6p 150 16 6p 680 16 16ép
15 40 8p 150925 6p 680 25 25p
15 65 6p 150 40 14p 680 40 28p
22 10 6p 150 63 16p 100 14p
22 25 6p 220 4 6p 1000 10 16p
22 63 6p 22010 6p 1000 16 25p
33 63 6p 22016 6p 1000 25 28p
33 16 6p 220 25 14p 1500 6-316p
33 40 6p 33 40 6p 1500 10 25p
47 4 8p 220 63 25p 1500 16 28p
47 10 6p 330 4 6p 2200 6-325p
47 25 6p 330 10 6p 2200 10 25p
47 0 6p 33016 1ldp 3300 6-328p
47 63 6p 330 63 28p 4700 4 28p
® MAINS

CONNECTORS

P360 3-pin 1-5A Chassis Plug with
Line Socket

8A2190 3-pin 3A Chassis Plug

8A1862LineSocketior

8A2190 28p

P437 3-pin 6A Chassis Socket
with Line Plug Bép

=

® TRANSISTORS

& DIODES
AC127 18p BY126 13p
AC128 18p BY127 13p
ACL76 BY164 49p
AD1611162MP BZYS88 seriisa
P
BA100 91! MPF102 86p
BA145 22p OA9L 6p
BC107 10p 0A200 7P
BA108 10p C71 20p
BC109 13p SC146D  88p
BC109C 15p T1843 28p
BC142 23p WOO5 30p
BC143 26p 04 33p
BC147 10p IN9i4 4p
BC148 10p 1N4001 8p
BC14 12p iN4002 8ip
BC168C  12p 1N400 7
BCI69C 12 1N4004 “ip
BC178 170 1N4005 Sp
BCI82L, 10p 1N4006  8ip
BCI83L 12p 1N4007 Sp
BCIS4L 12 1IN1148 4p
BC212L  14p 2N1302 20p
BC213L 15p 2N1303 20p
BC214L  18p 2N1304 30p
BCY71 22p 2NI711 24p
BD13L 45p 2N2219 25p
BD132 54p 2N2646 45p
BD131[BD132 2N2005 33p
£1.90 2N29260r 10p
BDIS.; 36p  Ye 12p
BD139 49 COn 13p
BD140 89p 92N3053 18p
BF258 35p 2N3055 49p
BF259 25p 2N3818 2%
BFX29 30p 2NG5459 51p
BFX30 83p 7400 16p
BFX84 30p 741 39p
BFX85 86p 7447 £1-10
BFXS87 30p 7473 54p
BFX88 25p 7474 45p
BYY50 20p 7490 93p
BFY51  22p 7493 93p
BFY52  20p 74121 39p
LED, RED
2med 37 only © 15p
Panel mig. clip 5p
(Other colours and T-seg.
displays in our catalogue) .
@ INTEGRATED
CIRCUITS ;
CAR046 (14-pin DIL} 89p
LHO0042CH (T099) £4-25

MCL310P (14-pin DIL) £2-50
MC1496 (TA796) (14-pin DIL)

8p
MFC4000B 58p
MFC6040 83p
NE555V (8-pin DIL) 63p
8C1495 (14-pin DIL) £2-90
$G3402 (14-pin DIL) £1-69
TBA8L0S £1°00
1A741C (8-pin DIL} 36p
uA741C (14-pin DIL)  48p
1A747C (14-pin DIL)  £1-05
1A748C (8-pin DIL) 39p
ZN414 (T018) -20
VOLTAGE REGULATOR:
1AT805 5V 1-5A (TO8) £1.75
1A7815 15V 1-5A (TO3) £1.75
MVR 5V, 12V, 15V, 500mA
(TO3) £1-60

HATEMOS 5V 500m.
(Plastic power) £1.05

LATBML5 15V 500mA

(Plastic power) £1-05
#ATSLOS 5V 100mA (T092) 80p
HAT8L15 15V 100mA (T092) 60p
HA723C Variable 2 to 37V

({TO99 or 14.pin DIL) 75p
Our catalogue contains applica-
tion eircuits and data for all
the above I.C.’s and many more

I35

54' 006’.5'-’

132 Big Pages

includes dozens of
useful & interesting
circuits you can build;

data; hundreds of
pictures, transistor
equivalents list and
X hundreds of new lines.
Packed with infor-
mation. Only 40p.

\\\

2 to 12 way; 2 pole, 2 to 6
way; 3 pole, 2 to 4 way;
4 pole, 2 or 3 way 36p each
Slide Sub-min DPDT 8p
8lide Min. DPDT 13p
Push to make Non-locking
PST

DPST 250V 4A 38p
Rocker White DPST 250V
0A

P
Toggle with ON/OFF plate )
25p

DPDT 250V 1-5A
BCD OUTPUT
SLIDE SWITCH

Marks the end of the old-
fashioned thumb-wheel switch
With 7-segment type read-
out. Full details in our
catalogue. £1-38

DIN PLUG

2-pin Sp
3-pin
4-pin
5-pin A (180%)
5-pin B (240°)
6-pin
JACK PLUGS
#in. 8td. Mono Plastic Barrel
}in. 8td. Mono Metal Barrel
#in, Std. Stereo Plastio Barrel
#in. 8td. Stereo Metal Barrel
2-5mm Plastic Barrel 9p
2-5mm Metal Barrel 15p
3-5mm Plastic Barrel
3-5mm Metal Barrel 15p
JACK CHASSIS SOOKETS
2-bmm Open-type metal
3-5mm Open-type metal
3” 8td. Mono Gpen-type metal
3”7 8td. Mono Moulded with 2
break contacts 14p
3” 8td. 8tereo Open-typ«

10p
10p
10p
10p

metal 15p
"’ Std. Stereo Moulded with 3
break contacts 21

PHONO
Plastic-topped Plug
Soreened Plug pt
Chassis S8ocket Smglv 4p
Chassis Socket Twin ép

® TRANSFORMERS
LT700 min. output. Pri. 1k2; Sec.
5 200mW
Sub-min mains
12-0-12V 50mA
(Bize both approx. 30 . 27
Min. mains
0-6V 500mA, 0-6V 500mA
0-12V 250mA, 0-12V 250mA
0-20V 150mA, 0-20V 150maA
0-24V 126mA4, 0-24V 125mA
Mains MTSAT: Sec: 12-15-
20-24-30V 24 £3-98
MainsMT206AT: Sec: 0-15-
20V 1A, 0-15-20V 1A £3-98

8y

6-0-6V  100maA

1 4
Rotary Mains DPST 250V 5 ¥
2A 20, ).

8 p
Push-on, Push-oif Lockigg. %

&

® PLUGS & SOCKETS

CHASSIg
SOCKRET

9p

=

D
95p;
95p

- 25mm})

21-55
£1-55
£1-56
£1-58

-5 o T
P.O. BOX 3, RAYLEIGH, ESSEX.

SHOP NOW OPEN: 284 LONDON ROAD, WESTCLIFF-ON-SEA, ESSEX

VAT Please add 8% to the final total.

(15p handling charge on orders under £1).

First-class post pre-paid envelope supplied free with every order.
e P T Ty T P e M | O W = 1

oo
Tel.: Southend-on-Sea (0702)44101

Post and packing FREE in U.K.

UNTS ® ORGAN
® ﬂiffcmmm start collecting CONSTRUCTION
etal unt youchers N
MES Di A Full Scale Electronic Organ that you can
Build to Your Own Specification.
O TS . & FULL CONSTRUCTIONAL DETAILS

IN OUR LEAFLETS

Leaflet MES 51: Price 15p.
describes a fully polyphoniv
basic organ which can later be
used as the basis of a large
gophisticated instrument.
Leaflet MES 52: Price 5p
continues the description of
the MES 50 series organs and shows ¥ou how
to add a second keyboard with lots more stops.

® THE AMAZING DMO2

A ready-built, tested and guaranteed digital
master il tes the top
13 notes for your organ system and reduces the
complete tuning of your organ to ONE SIMPLE
adjustment. New design gives selectable C to C
output ranges of (approx.) 4k to 8k (highest) or
2k to 4k or 1k to 2k, ete. right down to 16Hz to
32Hz! And this new compatible design is even
smaller:—only 3:5in % 37in including gold-
plated edge connexion.

DMO2T includes built in variable depth and
rate frequency shift tremulant.

DMO2 £12-25 DMO2T £14-25

SAJY 110: 7-stage frequency divider in 14-pin DIL
package. Sine or square wave input. Square
wave output may be converted to saw-tooth.
£1-80 each or 6 for £9-94 or 12 for £18°16.
Keyboards high quality, fully sprung.

Flat-front 48-note F to E £15-95
Sloping-front 49-note C to £15-85
8loping-front 6l-note C to £20-44
Swell pedal with 10k log, pot £6-38
*Spring Line Unit (Short) £3-05
*Spring Line Tnit (Long) £8-29
*Revorberation Driver Module £5-34

* 8.A.E. please for full details: leadet MES 24,
Gold-clad phosvhor-bronze wire 30p per yd.
Paliadium earth bar 15p per octave length.
Contact Blocks 2-make (GB2) 22p
Stop Tabs rocker type not engraved {white, red,
grey or black) with DPDT switch 59p

SPECIAL OFFER
15 BC108C £1.00
All brand new marked LT.T
Guaranteed_full spec. highest
gain group.

‘“ELECTRONICS TODAY
INTERNATIONAL"’

4600 SYNTHESISER

We stock all parts for this brilliantly designed
synthesiser. This includes all the P.C.B.s, metal-
work and drilled and printed front panel giving
a truly professional finish. Authoritative opinions
agree the E.T.I, International Synthesiser is
technieally superior to most of today’s models.
Complete constructional details in our booklet,
available shortly. 8.A.E. please for price list
and specification,

‘We also stock all parts for the P.E,
and Minisonic.

Synthesiser

www americanradiohistorv com
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

AC107 022 | ADGl & BCI51 022 | BD133 072 ) BFI84 028 | MJE340 055 ; 26302 021 ] 2N1893 0-41 | 2N3053 019 , 2N4058 018
ACLI3 020 ; ADIGXMP) 75 | BC152 018 | BD135 044 | BFI85 033 | MPF102 048 | 20303 021 | 2N2147 079 | 2N3054 051 | 2N4059 0L
ACUS5 =~ 022 | ADTI40 0-55 | BC153 Q31 | BDI36 044 | BF187 030 | MPF104 041 | 2G304 07 | oN2148 063 | 2N3055 0-45 | 2N1060 018
ACITK 032 | AF114 027 | BCI54- 033 | BD137 050 | BFISS 044 | MPF105 041 | 2G308  0-44 | 2N2160 066 | oN3391 016 | oN4061 013
AC122 013 | AF116 (27 | BCIS7 020 BDI38 (055 | BFI94 013 | OCH 0-39 { 26308  0-39 | ON2192 0-30 | ONS301A 018 | ON4062 013
AC125 019 | AF116. 027 | BC158 013 | BD139 061 | BFI®5 018 | OC 070 | 2G309 030 | 2N21938 0-39 | 2N3392 018 | 2N4284 019
AC126 019 | AF117 027 | BCI59 013 | BD140 066 | BF106 016 | 0C2 052 | 2G3y9 022 | 2N2194 0-39 | 2N3393 018 | 2N4285 019
Acle7 020 | AF118 033 | BC160  0-50 | BD155 088 | BF107 016 | OC23 054 | 2G339A 018 | 2N2217 024 | 5N3394 016 | 2N4286 019
ACI28 020 | AF124 033 | BCI61  0-65 | BDI75 068 | BF200 050 | OC24 062 | 2G344 020 | 2N2218 022 | 2N3355 019 | oN4287 019
ASE M| AR OGN B BRID 0%\ Eum aw oo eminoe m A Sm ) am om | R 0
A 016 | AF126 0 1 - BD - o - C2 - 2G371 018 | 2N2220 O 2N3403 0923 | 2N4280 ¢
ACL37 016 | AF127 (81 | BCIG 013 | BDI7Z 072 | BF268 068 | OCZ8  0-55.. 2G371B 013 | 2N2221 0.92 | 2N3404 081 | 2N4200 018
ACHL 020 | AF139 033 | BC170 013 | BD179 077 | BF259 094 | OC29 055 | 23573 019 | 2N2222 022 | 2N4405 048 | ON4291 019
ACIIK 082 | AF178 055 | BCI71 016 | BD180 077 | BF262 061 | OC35 046 | 2Gs74 019 | 2N2368 018 | oN2414 017 | 5N303 019
ACM2 020} AFL79 055 | BCI172 016 | BD185 072 ( BF263 06l | OC36 055 | 26377 033 | 2N2369 016 | 2N3415 017 | 5N4993 0-19
ACHOK 028 | AF180 055 | BCI73 018 | BD186 072 | BF270 0439 | Oc4l 022 | 26578 018 | N2369A 016 | 2N3416 031 | oN5172 018
ACIST 017 | AF181  085-) BCI74 016 | BDI87 077 | BFOTL 083  OC42. 097 | 26381 018 | 2No41l 027 | oN3417 081 | 2N5994 0.60
ACl5s 022 186 055 | BCl75 024 | BDI88 0-77 | BF272 088 | 0C44 017 | 26388 018 | oNo4I2 027 | oN3b525 083 | 2N5457 0-85
ACLo5 092 [ AF239 041 | BCI77 021 | BDIS) 083 | BF273 089 | OC45 014 | 2c401 033 | ON2646 052 | ON3614 074 | 2N5458 0.5
ACLS8  0-22 | AL02 072 | BC178 021 | BD190 083 | BFe74 039 | OC70 011 | 2G414 088 | 2N2711 098 | 5N3615 082.] AN5459 0.44
ACle7 027 | AL0S 072 [ BC179 021 | BDI% 0904 | BFWi0 086 | 0C7) 011 | 2G417 083 | aN2712 095 | oN3616 085 | 5N6221 075
ACL65 022 | ASV26 098 | BCI80 027 | BD19 094 | BFX20 030 | OC72 016 | 2N388 039 | 2No714 Q23 | aN3646 010 | 28303 055
ACI66 0232 | ASY27 033 | BCISL 097 | BD197 098 | BFX84 021 | OC74 016 | 9N388A 06l | 5N2904 015 | 2N3702 018 | 283024 048
ACL67 022 | ASY28 0-28 | BC182 016 | BD1908 098 | BFX85 083 | 0075 017 404 022 | 2N29044 0-23 | 2N3703 013 | 29302 = 048
ACleS 027 | ASY29 028 | BCIS2L 018 | BD1g9 #£1.05 | BFX86 024 | OC76 017 | 2N404A 081 | 2N2905. 098 | ON2704 034 | 98303 061
ACI69 016 | ASY50 028 | BCIS3 038 | BD200 105 | BFX87 087 | 0017 028 | 2N524  0-48 | 3N2005A 0-93 | 2N3705 013 | 55301 097
ACLT6 022 | ASYsl 028 | BCISSL 016 | ®D205 088 | BFXS8 094 | OCBL 017 | 2N527 054 | 282006 017 | aN3706 018 | 28305 086
AC177 027 | ASY52 028 | BC18¢ 022 | BD206 088 | BFY50 022 | OC8ID 017 | 2N598 046 | 2N2906A 0-20 | 2N3707 014 | 28306 0-88
AQI7S 031 | ASYS: 028 BCISAL 022 | BD207 £105 | BFY5] 022 | OCS2 ~ ol7 | 2N599  0-50 | 2N2007 0-22 | 2N3708 000 | 58307 086
ACL79 031 | ASYss 028 | BCi8S 031 | BD208 £1.05 | BFYS2 032 | 0CA2D 017 | 2N696  0-14 | 2N2907A 083 | 9N3709 010 | 28321 0.69
AC180  0-22 | ASYo6 028 | BCIS7 031 | BDY20 £110 | BFY53 018 | OC83  0og | 2N697 015 | 2N2023 018 | aN¥710 010 | 58392 048
ACI80K 0ag | ASYS7 028/ BC207 012 ( BF115 0287 | BSX1s 017 0C139 022 | 2N698 0-27 | 2N2924 0-16 | 2N37I1 010 | 28322A 048
ACI81 022 | ASYS8 028 | BC208 012 | BFil7 050 | BSX20 017 C140 022 | 2N629 - 0-39 2925 016 | oN3819 031 | 28328 0-62
ACI8IK 0-32 | ASY73 028 | BC209 013 | BrF118 077 | BSY25 017 | 0C169 028 | 2N706 0-08 | 2N2026(G) 14 | 2N3820 055 | 28824 077
AC187 0-24 | ASZ21 0-44 BC:ZI2L 014 | BFI19 077 | BSV96 o1y | OC170 0-28 | 2N706A 0-10 | 2N2926(Y) 12 | 2N3821 0-30 | 28325 077
AC187K 025 | BC107 09 | BC2I3L 014 | ppioy 050 | BSY27 o017 | OC171 028 | oN708 013 | 2N2926(0) 11 | 9N3823 0-31 | 28326 077
188 0-24 | BC108 09 | BC2I4L 018 | prioy 055 | B8Y28 017 | 00200 0-28 | 2N711 033 2N:2926(R) 11 | 2N3003 0-31 | 28397 077
AC188E 025 | BA109 09 | BC225 028 | BE195 o350 | BSY29 017 | oceel 031 | 2N717  0-39 | 2N2926(B) 11 | 2N290d4 0-38 | 28701 048
ACY17 o028 | BCLIS 01l | BC22%6  0-29 . ; f s 031 | 2N718 027 | 2N3010 0¥7 | aN3905 031 | 40361  0-a4
BF127 056 | BSY38 020 | 0C202  0-31
Acyis 022 | JCUE 017 BCaol 030 bz o061 | BSYS® 0| 0G203  0gs | 2N7IBA 05 | N0l 016 | oN3M0s 030 | 40362 060
ACTlo 023 | BCLL 017 fyncns 0% | Bri53 050 | BsY40 031 | OC3os 083 | 2N726 0§l DIODES AND RECTIFIERS
SOXE) pORBl T 10's Bgaoi od0 | BF18¢ 050 BSY4l 081 | 0C205 039 | oN727 08l | ,.00 g9 | BYIZS 017 | 0Al0 018
ACTs 0% | Bouls o1 | BOMO 034 | BFIS 077 BSYSS 014 | ocso0 44 | 2N743  0gp | AT 009 BY128 016 | okxr  oo8
ACY22 018 | $611s 033 | BC4s0 040 | BFL9 053 | BSvosA 014 | OCP7TI 048 | 2N746 082 AAI29 009 | BY133 023 | OA70  0-08
ACY9T 0201 5Ci20 088 | BOY30 097 | BFIS7 081 | Bulos £220 | ORP12 . 048 | NS14 016 4AY30 010 | BY163 055 | OA7D 008
Aoves 0% | BOIb 013 | BCYs1 gge | BFISS 06l | CIIE 055 | ORPS0 g4 | 2u0IS 035 | A4¥30 010 BYX38/300-46 | OAS1 008
ACY29 039 | poion 020 | BCiss o83 | BFISY 066 | C400 038 | ORP61 044 2N929 028 | Bivhs 011 | BYZio 03 | OASS 010
ACY30 081 | porie 033 BOY3 osg | BFIG0 044 | C407 028 | P20 05| oN930 983 | Baulic o35 | BYZL 038 | 0A%0 007
ACYEL U3L| BCia4 020 | BOWss ops | BEIS2 044 caz4 098 | P3d6a 092 | ONII3L 022 | BAi26  oos | Byels oon | oase 007
ACY34 023 | oy 0138 | BOY70 o16 | BFl63 0-44 | C425 0-55 | pgo7 046 | 2N1132 024 | BAl48 018 | BYZI3Z 028 | 0A95 008
ACY35 028 | Royzs 017 | BCY7L o092 | BFI64 044 | C426 0-3% | STM0 014 | 2N1302 018 | Balsd 013 | BYZI6 048 | 0A200 007
Ay 031! Bolar 017 BCY72 018 | BFI65 o044 | Cios 092 | STI&l  o1s | 2NI303 018 | BAlss  o1d | Belry oab | Qaz00 008
ACY4 19 | BC130 044 | BCzo o2 | BFIST 084 | Cdal 033 | TIP29 048 | 2N1304 018 | BAISGE 015 | BZYIS 039 | SDI0 006
ACY4l 020 | BGlsy 033 | BCZIL 028 | BFI73 024 | Ca43 088 | TIP20  0-58 | 2NI305 018 | BA173 016 | BYZ19 031 | SDI9  0-08
ACY44 039! BC141 038 | BCZI2 0328 | BFI76 039 | Odad 039 | TIP31A 060 | 2N1306 028 { BY100 017 | Ca6e 1N34 0-08
ADI30 042 | BC142 033 | BDI1S 048 | BFI77 039 | C450 024 | TIP32A (78 { 2N1307 023 | BY101 018 | (OA91 E)0-06 | 1N34A  0-08
ADI40 053 | BC143 033 | BD14 88 | BFI7Z8 033 | MATI00 o9l | TIPAIA 073 | 2N1308 096 | BY105 018 | COGsl— 1N914  0-06
ADl42 053 | BCl45 050 | BDI2L 066 | BF179 033 | MATIOl 022 | TIP42A 088 | SNL309 028 | BY1ld 013 | (OA70-70) 0-07 | IN9I6  0-08
ADI43 042 | BCI47 011 | BD123 072 | BFISO. 033 | MATI20 031 | Trsgs 034 | ONI6I3 022 | BYI124 013 | OAS 039 | 1Nd148 008
AD149 055 | RBC148 011l | BD124 078 | BFi8l  0:33 | MATI21 022 | yrag 030 | 2N1711 023 | BY126 018 | QA& short 18021 011
ADISl 039 BC149 013 | BDI31 055 | BFIS2 044 | MyE2955 095 | 7N414 £1.90 | ONI8S® 035 | BY127 019 | lsane 0- Tsesl 007
AD162 038 | BC150 020 | BD132 066 ' BFIS3 044 | MIE3055 062 | 2G301 021 | 2N18%0 050 | BB104 VARICAP BACK TO BACK 016
LINEAR I1.C's—FULL SPEC. § DTL 930 SERIES H 1
e g frosienes T 74 Series T.T.L. 1.C’s
yps No. rice
72702 50p  48p  45p | Type 1 25 100+ BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
3'2;831’ gg: %g; %gp ggggg %gp %gp i!;p GUARANTEED, ALL FAMOUS MANUFACTURERS
2 D, p P s - -
72710 359 a3p  s0p § BPos3 i6y  13p 14; Type 1 Q‘;‘ﬁantlhe5100+ Tyre " nggltleaoo"_ Type 1 quguhelso "
72741 30p  20p 28p § BP93S 16p 15p 14p £p &£p &p £p £0 83 £p % £
g LN O] i i v w0 ofs ols ol3|res 0o 1.7 1obs|varzz o 588 5%
29747 85 s 550 | Bross 30p 285 50 7401 0-15 014 0137450 015 0-14 0-13 | 74123 075 078 070
727487 o b Sap » Tan I Q7402 015 o014 0137451 015 014 013 | 74141 0-85 0.8 0.79
o Py A0y S BBross S 20 s B 7e03 015 015 0137453 015 018 013 |74l4s 130 136 190
SL701C 500  45p  40p § Bbost 700 635 gon 7404 0-15 014 018 | 7454 0-15 0-14 0-13 | 74150 1-50 140 1-30
817020 500  45p  40p f Bposs 15 14p 19 7405 0-185 0-14 013 (7460 0-15 0.14 0-13 | 74151 1-10 1-05 1-00
AA263 13 non 4 o 7406 0-39 0.3 0-31 | 7470  0.32 0-29 0-27 | 74153 1-20 1.10 1-00
o 80p D 90p.g BEG0SS 4% 43 40p 7407 0-39 0.8¢ 0-31 | 7472 0.32 0-29 0.97 | 74154 1-.70 1.65 1-60
TAA98 1,00 950 01500 § BES094 g A ols 0.2 024 033 | 7475 Goar 0.35 o.a¢ | waise 1.0y 13 180
sarses gy afe sl Roreer  dm 4m o g 7I0 OR 0% OR(The o4 S 0 zawe 1.0 115 110
#AT03 S fn sofBeass dsp a3 aop 400 0% OM QM oA 068 0.56 | 74157 1.00 0.95 0-90
HATONG Zp 1% 1% § Devices may be mived to'quatity § THY 038 021 098748 0-80 0-58 0-42 | 74160 1.40 1.3 1.30
HATLL b 3on 300 | for quantity price. Larger quantity § 7515 085 D37 020|746 044 043 oap TG0 140 135 130
44712 G2 gop 20 Jprices on applioation.” (DTL 930 § 74c 032 351 0.0 4o S0 958 085 Tl 140 138 1-30
i 180 5107 51500 | Series only). 7416 030 029 0-28 (7482  0.90 0-85 0.80 | 74163 1.4 1.35 1.90
760023 2150 $1-45 $1-40 7417 0-30 0-20 0928|7483 1.20 1.15 .05 | 74164 1.80 1.75 1.70
76660 950  93p  90p 7420 015 014 Q-13[ 7484 1-00 06-97 095! 74165 1. 175 1-70
VOLTAGE REGULATORS 7422 0-30 0-29 0-28| 7485 1-60 155 1-50 | 74166 1- 1-68 1-50
T0.3 Plastic 15 Amps 7423  0.40 0-39 0-38 17486 . 0-835 0.34 0-33 | 74174 1. 1-68 1-50
so1st M VOR TUBES o | #A7805/5120 5V (Equiv. to 73 04D 038 03| e es sen oon| i 1A 1% L
MAN 3M. L.E.D. 7-segment A.7812/L130 12V (Equiv. to 7427 0-40 0-38 0.36 7491 1.10 1.05 1-00 74177 1.5 1.20 1.15
g D 190 § “NVRIZY A0 S0cias | 7428 045 042 040 (7492 Q.74 0.71 0.68| 74180 1.25 1-80 1.15
ANl indicators 0-9 4 Decimal point. f| uA-7816/LA31 15 (Equiv. to 7430 0-15 0-14 0-18 | 7493  0-74 0.71 0-64 | 74181 3.85 3-85 8-75
All'side v 5 : SRR 7432 0-40 0-38 0-36 7494 0.85 0.82 0.75| 74182 1.25 1.20 1-15
Ve e datafor all types, [ MV E15V) S3% B 7a53 o042 040 038|749 0.85 0.8 0.7 | 74185 1.8 1.8 3.5
' - Ti8 095 0p 090 |7aio 180 b L6 iy lie 1ao 1
. . -3 . 74100 1- . 1-4 1- . .
TRIPLE 66-bi¢t DYNAMO DUAL-IN-LINE SOCKETS . 7440 0-15 014 013 | 74104 060 0'58 0-55 | 74192 1-95 1.90 1-85
SHIFT REGISTER EDSR 3168 14 & 16 Lead Sockets for use with 7441 0-74 0-71 0-64 74105 0-80 0-58 0-55 | 74193° 1-95 1.0 1.85
Comprises three 66-bit 2 0 dynamic DUAL-IN-LINE I1.C's. TWO Ranges 7442 0-74 0.71 0-64 | 74107 0-44 0.42 0-40 { 74104 1.30 1.25 1-20
shift registers with independent PROFEBSIONA L & NEW LOW COST 7443 1-20 1-15 1-10 ) 74110 0.80 0.55 0-50 | 74195 1.10 1-06 1-00
inputs and outputs. TTL compati- § PROF. TYPE No. 1-24 25-99 100up. 7444 1-20 1.15 1-10 | 74111 0-90 0-88 0-85 | 74166 1-.20 1-15 1-10
bility and buffered ‘clock lines to ] T8O 14 pin type 33p 3 7445 160 1-55 1-50 | 74118 1-00 0-95 0-90 | 74197 1.20 1.16 1:16
reduce the capacitive load pre- | T80 16 pin type  38p 35p 7446 1-20 1-15 1-10 ) 74119 1.50 1-40 1-30 | 74198 2.75 2.70 £-65
sented at the clock pius. A boot- § LOW COST Ko. 7447 1-10 1.07 1.05) 74121 0-50 0.48 0-45/ 74199 2-50 2-40 2.30
strapped buffer ensures a full logic BPS 14 18p 14p. 12p
swing at the output. BPS 16 17p 15p 13p Devices may be mixed to qualify for quantity price. (TTL 74 series only) data is available for
NOW ONLY £1 EACH BPS 8 pin type 15p 11p the above series of LG, f;e 35p.

130 .’ in booklet form, Pr
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BRAND NEW TEXAS|GENERAL “PURPOSE |{QUALITY TESTED SEMICONDUCTORS .
GERM. TRANSISTORS | NPN SILICON SWITCH- | ... “vo o KING OF THE PAKS  Unequalled Value and Quality
Coded and Guranteed ING TRANS. TO-18 | P2k No. P4 J
Pak No. EQVT S oA o8 BBX~ | Q1 90 Red spot transistors BNP ........ 0-54 NEW BI-PAK UNTESTED
T1 8 243718 0C71 devices no open or short | 92 16 White spot R.P. transistors PNP .. 0-54 SEMICOND CT b
T8 8 D34 0CT5 renive ALBO AVAIL |98 40C77 type transistors .......... 0-54 : UCTORS
73 8 DI2IE OCRID |ABLE in PNP Sim. to]| Q1 6 Matehed transistors 0C44/45/81/81D 0- 5
T4 8 2G381T OCs1 | 2N2906, BCY70. When gg oo ;’5 g:;;f:{g;: o 3 g_gg Money back refund it not satistied
T5 820382T OCge  |OrdTing please state| oy 4 46 138 transistors PNP high galn " 0-54 - 3
T6 8 2G344B 0C44 P gp JQ3 4AC I’Gttra.nsis(on 0-54 Pak No. Description 2;’“
7 0C 81 3 b
T7 8 223;53 0C45 O L o o ,;:::;;3,’; - H U1 120 Glesy Sub-Min. General Purpose Germanium Diodes.... 0-54
g : gcsggA ;)151.202 106 ot l.9g | QL ;Ngl A121/128 Complementary pairs fiG | U 2 60 Mixed G um T ARIBF - wsiiro o fimars - 054
500 For 8-25 U 3 75 Germanium Gold Bonded Sub-Min. Jike OA5, OA47 .... 0-54
TI08 26417 AF117 |00 For  14-30 gig ;ﬁ H?I gg: t::::::‘éi‘;:: o g_gg U 4 40 Germanium Transistors Iike OC81, ACIZ8 054
All 54p each pak 14 30C 171 H.F. type transistors ... 0-54 U5 60 200mA Sub-Min. Silicon Diodes ... ........ 0-54
Q TP _
8IL. G.P. DICDES $p| Q15 7 ?nl?fg“zio 10?12»; Epoxy transistors 050 U 6 30 il. Planar Trans. NPN like BSY95A, 2N706 . ... 0-5¢
HD 120 NIZIE DRIVER | i) 1o Salqur 5 NPN 2xST.141 & 3xST40 .. 0.88 T 7 16811, Rectitiers TOP-HAT 750mA VLTG. RANGE up o 1000 0-53
Suitable replacement. for | SU0-Min- 500 550 ] Q18 4 MADT'S 2xMAT 100 & 2x MAT U 8 30 8il. Planar Diodes DO-7 Glosy 250mA like 0A200/203. ... 0-54
ultable replacement. 101 I py)y Pested 1,000 990 | 120 ...l -54 U 9 20 Mixed Voltages, | Watt Zener Diodes .......... 0-54
PAX 91, € 407, 2N 1893 1ge4) for Organ Builders, | Q19 32 ”“'_’T‘f PR R O s e U0 20 BAY5G charge storage Diodes DO-7 Glasa - .. . 5754
1 25 10044 Q20 4 OC 44 Germanium transietors A.F. 0-54 U1l _ 25 PNP 8il. Planar Trans. TO-5 like 2N1132, 2N2904 0-54
019 o017 018 ADI61 / 162 Q21 4 AC 127 NPN Germaniwm transistors 0-54 Ul3_ 30 PNP-NPN 8L T 0C200 25104 ............ 0-54
T %g %g gzgotzrg;f(]iggrmﬁé ﬁzfn‘i?nded gﬁ U14 150 Mixed Sflicon and Germanium Diodes .. .............. 0-54
Sil Tanasntnbetos |NGE  TCORE GE!{VM 024 8 OA 81 diodes ......oroi il 0-54 Ul5_ 25 NPN Bil. Planar Trans. T0-5 like BFYB1, N697 0-54
i 3 5 OW- | Q26 15 IN914 Silicon diodes 75 PIV 76mA 0-54 T16 103 Amp Silicon Rectifiers Stud Type up to 1000PTV .. 0-54
P.E. Organ. Metal TO-18 | TRANS. OQUR LO
Eqvt. ZTX300 6p each.[EST PRICE OF 75p [ Q26 8 OA% Germanium diodes sub-min A UL7 30 Germanium PNF AF Transistors TO-5 Iike AGY 13-4 054
Any Qty. SRV Qu7 2 10A PIV Silicon ;.%gt','ﬁ'e'“‘ 184951, 0- 5: gls ;5 BSAmp s;y;;;: Rectifiers BYZ13 Type up to 600 PIV gg«:
Q28 2 Bilicon power rectifiers BYZ 13 .. 0-5 18 iticon T like BG108 T 054
100 3 METAL Q29 4 8Bilicon transistors 2 x 2N696, U260 1315 Amp Si Reotil =T
gKSE ERTOANI%M LOOK FOR OUR 1% ZNGIT L o ees 0-54 p Silicon s Top Hat up to 1000 PIV .... 0-54
Vehom 80V, Voo 507, AUDIO & Q30 7 8iticon awitch  transistors  N706 :’T:; gg ﬁ gfrfm;":“ﬁ ;{“1‘;? T“’:}’;’;’“ 20800 SerienROCTL :‘::
1.C.=10 9. Biot=) . SOGEVERY o . e INBN . b s Sl b, gl '8 like z Series T T :
$OW. hfe :?511170. ° Q31 8 Sllwon switch transistors 2N708 U24 20 Ge 1 Amp Rectifiers GIM up to PIV_0-54
SO, et it o P GJIM Series up to 300 &
t! jority oflj SmEeEmWF §IERNFERERY f  INEN goliser.ommge s «@aaas T - 56 ) 5 B
ermanum et ov| GOMPONENTS | o2 o PIF st i 568, 3650 Fust Beiohng Slieos Dicdes e TRt et o
sistors in the OC, AD b (1) 1 v | icon Di icro-Min. 5 -34
and NKT range. RTISEMENTS [ 933 8 Silicon NP transistors oN1711 . 0-54 U29 10 I Amp SCR's TO-5 can, up to 600 PIV CRS1;25-600 ... 1-08
i 25 1004 e ALSWIRELESS O o e, Emtore (ZN2368.10 b U32 25 Zener Diodes 400mW DO-7 case 3-18 volts mixed ... 054
o PRGSO G F’RMTEI\(I:ERYDI\Y Q35 3 Silicon PNP TO-5. 2 x 2N2904 & U83 15 Plastic Case 1 Amp Bilicon Rectifiers IN4000 Seriea 0-54
ELECTRONICS AND 1 x2N2?I(‘)5. STPLeT Hecmsesy O 24 U34__ 30 Bilicon PNP Alloy Trans. T0-56 BOY20 28309/4. . 0-54
oP E?go ggs MeTAL | RADIO CONSTRUCTOR ggg ;g{;gggg N‘;;‘ gm;: ‘mmisfors ey U35__ 25 Bilicon Planar T PNP TO-18 2N2006 2 054
CASE SILICON $38 7 NEN "mmmrs 3x2N3703 2x V36 25 Silicon Planar NPN Transictors TO-5 BFY50/51/52 0-54
ooy etV st mame oF ONB702 . irennnrans reeniiis 0°54 U37__ 30 Bilicon Alloy 1 80-3 PNP 00200, 25822, . ... 054
115W. hie—20. 100/T— | ZENER DIODES 38 20 Fast Switching Silicou Trans, NPN 400 MHZ oN3011 .. 054
iIMHz, Buitable replace- | YOLTAGE RANGE U39 30 R.F. Germ. PNP Transistors 2N1303/5 TO-5 0-54
'5‘5’%} Hfo; B Iz)r;_ 203055, %;tisz‘;.sp43£ml‘;w(ggl-)’l_ 5 I 6 U40 10 Dual Trangistors 6 lead TO-5 2N2060 ... 0-54
G °25 1004+ |Hat)18p ea. 20W (80-10 p each T43 25 Sil. Trans. Plastic TO-18 A.F. BCI13/114. .. 054
055 053 051 8tud) 82p ea. U44 20 8il. Trans. Plastic TO-5 BC115/116 0-54
- = U457 3A BCR, TO66 up to 60OPIV
NEW 9eh EDITION All prices include V.A.T. T48__20 Unljunction transistors simliar to TTE48 -~
U47__10 TO230AB pinstic triacs 50V 6A
TEA]%IST%)R EQU]VA- MAM MOTH 'oCo PACK U489 NPN gil. power tranaistors like 2N3055 ....... L
%{EJM&‘,&&:% APPROXIMATELY 200 PIECES ASSORTED T4 12 NPN Bil. plastic power trans. 60V like 2N5204/5266 . ... £1-08
Sanivalents book for] MANUFACTURERS FALL-OUT INTE-
Eutopean, American and Code No’s mentioned above are given as a guide to the type of device §
Tapanese Tranalators. GRATED CIRCUITS INCLUDING LOGIC the pak. The devices themselves are normaily unmarked:
fagpave 1o BIFAK. 74 SERIES LINEAR and AUDIO AMPLIFIERS :
MANY CODED also SOME UNKNOWN FREE SIL. RECI'S. TESTED
A LARGE RANGE OF TYPES — YOU TO IDENTIFY One 550 Pak of your | PIV 300mA 750mA 1A 15A 3A 104 304
CHNICAL DATA own choica free with 50 0:05 0-08 1N4001 0-05 0-08 015 021 0-60
RS, TRk ahOW PAK NO. .M.I.C‘. 200 ordersvalued £4orover | 100 0-05 0-07 1N4002 0-08 0-10 0-17 0-23 075
SenD fok Fresoen:| PRICE £1-25 per PAK including p & p & V.A.T. 400 0.08 018 1N4004 008 015 oo b3 o0
. 600 0-09 0-17 1N4005 0-10 0-18 0-36 0-45 1.95
INTEGRATED CIRCUIT PAKS 1978 CATALOGUE CADIUM CELLS 800 0-12 0-19 1N4006 0-11 0-20 0-38 0-55 2-10
Manufacturers “Fall Outs’” which include Functional and Pa,rt Functional Umts KOW READY 10p ORP12 48p }ggg 0_1412 32 IN2007 0,15 ggg ggg 8.?2 §gg
These are classed as ‘out-of-spec’ from the maker's very rigid
are jdeal for learning about I.C's and experimental work. NEW I.OW PRlCED TESTED S.C.R.,S DIACS TRIACS
Pak No. Contents Price | Pak No. Contents Price | Pak No. Contenis Price [PIVIA 3A 5A 5A 7A 10A 16A 30A |FOR USE WITH VBOM2A 6A 104
z TO5 TO66TO066TO064TO48TO48TO48T048 | TRIACS. TO-5 T0-66 TO-4%
UICoR=12%7400 0-54 UIC46=5x7446  0-54 | UICS0=6x7490 0-54| 500-26 0-28 0-39 039 0-52 0-55 0-59 1-27 | BR100 (D32) 25p each
UICO1=12x 7401 0-54 | UIC48=5x7448  0-54 0-5411000-28 0-37 0-520-52 0-55 0-64 0-70 1-54 | =~ » » &
UIC02=12x 7402 0-54 | UIC50=12x7450 0-54 0-54 | 200 0-39 0-41 0-54 0-54 0-63 ¢-67 0-83 1-76 10amp POTTED 1390 g3 55 g3
UXC03=12x7403  0-54 | UIC51=12x7451 0-54 0-54 1 4000-48 0-52 0-62 0-82 0-74 0-83 1-03 1-83 | BRIDGE RECTIFIER 200 55 68 g9
UIC04=13x7404 0-54 | UIC53=12x7465 0-54 0-54 1 600059 0-68 0-75 075 0-85 1-07 1:38 — on heat sink,
3}832:5?‘7}335 822 g{gzs=}§¢;ﬁgg ggg 8:22 800 0-70 0-77 0-880-88 0-89 1-32 1-65 4-40 100PIV. 99p each {400 77 83 121
UICO78x7407  0-54 | UICI0=8x7470 0-54 | UIC100=5x 74100 0-54 -
UICI0=12x7410 0-54 | UICT2=8x7472 0-54 | UICI21=5x74121 0-54 7
%cg’o-m x 7420 o-5§ 1C73=8 3-52 UIC141 =5 x 74141 3-g: Giro No. 388-7006
030=12x7430 0-5 ‘54 | UICI51=5x74151 0- : :
UIC40=12x7440 0-54 | UICi6—8x7476 0-54 | UICI64=5x74154 0-54 2"3055 Please send all orders direct to warshouse and despatch department
UIC41-5x7441 0-54 | UICBO=5x7480  0-54 | UIC193—5x74193 0-54
UIC42=5x7442  0-54 | UICBI=5x7481 0-54 | UTCI99=5x74199 0-54 | 115 WATT SIL
UIC43=5x7443 0-54 | UICB2~=5x7482 0-54 POWER NPN
UIC44=5x7444 0-54 | UIC83=5x7483 0-54 | UICXI=25 Assorted
UIC45=56x7445 0-54 | UICS6=5x7486 0-54 £1.65 | 45p EACH -
Packs cannot be split, but 25 assorted pieces (our mix) is available as PAK UIC X1.
2 Amp. BRIDGE RECTS. LINEAR INTEGRATED CIRCUIT PAKS .
50 vRMS 36 each | Digy ‘waailtON | MANUFACTURERS FALL-0UTS ;
ST e | B B SR ™) P.O. BOX 6, WARE - HERTS
200 v RMS  45p ,, (8imilar to 2N2060) ULIC10 7 x 710 .. M . 054 - = y.
400 v RMS  50p ,, 1 25 100+ | ULICT41 7 x 741 .. .. .. 054 g j irmal,
10007 RMS 550 | 098 ons  oas | ULIGMT 6 xagr o o o3 EEEHTYA arzof.packmg add 20p Overse?s add extra for airmail.
Bize 16 mm x 16 mm. ULIC748 7 x 748 .. .. 0-54 Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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£4. .Data 15p.

LEDS red 13P

LEDS 209 STYLE ONLY 13p ea
TIL ‘209 WITH CLIP RED 15p ea
TIL 211 & CLIP GREEN 29p ea
LARGE 0.2 & CLIP RED 17p ea
LARGE 0.2" CLIP GREEN 30p ea
209 STYLE OR .2"ORANGE 29p ea
INFRA RED LED £1.2N5777 33p.

TEC12 PHOTO AMP/SCMITT/RELAY

8 WATT 13" ¢3, 13W 22" €3,50

UIGITAL CLOCH

IC AY51224 4 DIGIT CLOCK £3.75

NEW 8tk CARTRIDGE MECHANISM £8

SLA7 RED LED 0.3"
DIGIT 0-9DP 89p ea
|GREEN&YELLO¥ £1,40

} sovBO LED 0.6" 747
DISPLAY £2.25 ea.

| 3015F 0-9DP €1 ea.
ZENON FLASE TUBE

PHOTO IC 8P

DRIVER or LED TTL INTERFACE 8lp

INTEGRATED
CIRCUITS

709 DIL14 29p 1M377 2x2%£2.87
555 TIMER  54p 1380 2V AF 89p
703 RF/IF- 28p 1M381 2xPre £2
709 T099 23p  LM3900 4xOPA69D
709 DIL 14 28p MCI1303 £1.20
710 PIL 14 34p MC1306 49p
723 Reg. 54p MC1310&LED£2.65
741 DIL 8 27p MC1312 SQ £2.10

741 DIL 14 29p MC1330 69p
741 T0O99 29p MC1339 2xPre ¢1
747 2x741 70p MC1350 55p

748 DIL 8  33p
7805 5V £1.40
7812 & 15 £1.40
76013 6W AF €1
8038 SIG GEN £3

NE536 fetOPA £2
NE540 Driver £1
NES50 2vRef 79p
NES55 Timer 55p
NE556 2x' €£1.20

CA3028 4£1 NE560 PLL €3.15
CA3046 55p NE56! PLL £3.15
CA3048 £2 NES62 PLL €£€3.19
€A3052 £1.50 NE565 PLL £2.69
CA3054 £1 SN72709 709 28p

LM300 2-20V €2
LM301 OPA  45p
EM304 0-40V  £3
LM307 OPA  49p
LM308 HiBo 95p
LM309K 5V £1.48
1M372 IF £1.80

SN72741 741 26p
SN72748 748 33p
SN76660 IF €1
SN76611 IFf1,25
TAD110 &IF £2
TBA810 7WAF 99p
ZN414 RX £1.09

FLUORESCENT LIGHTS 12V MADE IN UK

SPEC1AL OFFERS

2N3055 FULL HIGH SPEC 115W 37p
741C SPIN DIL 27p.MFC4000B 33p
NE555 TIMER 55p.ZN414 RX £1.09

BC129 9p.2N3819e 16p.BFYS51 15p

MM3311/74 6 DIGIT CLOCK ¢7
CASSETTE g
mechanics E£1379

STEREQ CASSETTE MECHANISM ¢13.75
Suitable for 'PW ASCOT' recorder
with heads etc.SEND 15p for DATA

- anTIL

¥ (A 7473/74/78 29p
7400 GATES 13p 7475 45p
7404 INVERT 17p
7401/2/10etc1dp
7413 SCMITT 31p 74100 74175 €1
7440 BUFFER 14p 74121 32p
7447 DRIVER 89p 74123 39p
7470 & 7472 29p 74141(&7441)73p

7490
7491/2/3/4 59p

TRANSISTORS
& DIODES

Price each MATCHING 16p

AC127 & 128 16p 1y
T & o o> INs.BUSH SETIOP

) a3p TP 41 70p
TIP 42 88p
AD161 & 162 33p ..
TIP 2955  90p
BC107 & 108 9p pip 5392 4
BC109 10p S Sp

TIS43 see2l2646
ZTX109&301 13p
1N4001 4p

BC147/8/8  10p
BC157/8/9  12p
BC167/8/9  12p
BC177/8/9 18p 1N4004 & 7 7p
BC182/3/444L10p 1N4148 & 914 4p
BC212/3/444L11p 2N697 14p
BCY70/1/2 17p 2NT706R8 11p
BD131 & 132 39p 2N2646 UJT 32p

BFR51 2N2904 & 5 20p
BFR50/51 23p 2N2926royg 9p
BFR50/51 23p  2N3053 17p
BFR88 250V 29p g{:gggg llgz fgp

W & P
BFY50/1/2 15pv IN3614 19p
BSX19/20/21 16p° 2N3702 & 3 9p
MJE2955 90p 2N3704 & 5 10p
MJE3055 65p 2N3706 & 7T 9p
MPU131 PUT 49p 283708 & 9  8p
0A91 OA81 6p  2N3710 & 11 10p

0a81 & OA91 6p
TIP 29 & 30 52p
TIP 31 & 32 69p

2N3819E FET 16p
2N3823E FET 17p
2N3904/5/6 15p

FULL SELECTIOF IN QUR FREE LISTS,

BDALDpen69p

NEW TRAMPUS FULL SPEC PAKS

PAK A
DAK
PAK

4 741 OP AMP

PAK
PAK

8 BFYS51 £1.H 9 2N3819efl
9 2N3053 £1.K 40 1N91i4 £1

10 RED LEDS our choice €1

B £1
C 4 2N3055 £1.D 12 BCl09 £1
PAK E 10 BC182 ¢1.F 11 2N3704 €1
G
J

BZY88 400mWw
ZENER DIODES 9p

BRIDGE RECT

TARSDY 20P  scl4ep TRIAC

BR100 DIAC 25p 104 400V 75p

1A/50V SCR 36p
TAG1/ 400 55p
C106,& 7 SCR D1
4A/400V 53p

e, L

COPPER CLAD VEROBOARD 0.1

23"x5" 29p 23x33" 26p,3{x31"31p.
32"x5" 31p 3ix 17" €1.50

DIL IC's BOARDS 6x4%" €1.50

24 way edge connector 60p.

38 way 90p. PLAIN 3i"x17" i,
FACE CUTTER 45p.FEC ETCH PAK 50p

PRINTED CIRCUIT BOARD KIT €1.69
DECON NO MESS ETCH PAK NE¥ 69p
DECON DESOLDER BRAID REEL 59p
HEATSINKS

5F/TO5 & 18F/TO18 5p ea.TV4 15p.
TV3/T03 16p.EXTRUDED 4" 4Y1 29p.

TGS308 GAS DETECTOR £1.80 ea.
LOGIC PROBE TTL TESTER PEN £5

CAPACITORS

CERAMIC 22pf to 0,1uf S50v 5p.
ELECTROLYTIC:10/50/100 uf in
10v 5p.25v 6p.50v 8p.2uf/10v 5p.
1000 uf/25v 18p.200/500 25v 9p,

POTENTIOMETERS (POTS) AB or EGIN
LIN or LOG ROTARY 13p.SWITCH ldp
DUAL 45p.gt IDERS 29p.STEREQ 57p
Knoss 70.PresETS 6DRESISTORS 1ip
SWITCHES: SPST 18p. DPDT 25p.

Din pLuss ALl 12p. Sockers 10p,
ALI CASES AB5/AB7 50p.AB13 65p.
TRANSFORMERS 1A 6v6v or 12v12y
Only £1,34,100mA type CT 75p.

UL sochets

TEXAS GOLD
LOW PROFILE  ea
8,14,& 16 PIN 13p

SOLDERCON STRIPS:
100 PINS 50p,1XK £3,

- Train for

television
Course commences September 8th 1975

This is your opportunity to train as a television
and radio engineer on our full-time Two-Year
College Diploma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians’ Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivalent in Mathematics

and English.

——-——————ﬂ
I-Please send free prospectus to:

Name

l Address

I THE PEMBRIDGE COLLEGE OF ELECTRONICS

(Dept. PW1) 34a Hereford Rd., London W2 5AJ I

14

8 PIN DIL 741's

Full spec of
course

10+ 26p 100+ 21p
25+ 23p 250+ 20p

555 TIMERS

3+ 60p 25+ 46p
10+ 50p 100+ 43p

PC ETCHING KIT
Contains 1ib Ferric Chioride, 100
sg ins copper clad board, DALO
etch resist pen, abrasive cleaner,
tching dish and instructi £3-3¢,

FERRIC CHLORIDE
Anhydrous to Mil-spec in 11b double
sealed packs, 1lb 90p, 3lbs £1:80;
10ibs £4-65,

COMPUTER PANELS
Large quantity always available,
3lbs assorted” £1:60, 7lbs £2-85,
56lbs £15,

12 High quality panels with iC's,
Trimpots, Power Transistors, etc.

Pack with 50 14 pin DIL DTL IC's
£1:20. Pack with 20 multi-tuen trim-
pots + other parts £1-10. Pack with
51A 200V SCR's + 60 other parts 60p.

puters, and equi

70 1

Price increases, which we regret, are due to higher postal, packaging and
advertising costs. Prices include 8% VAT and inland postage. SAE list, Com-
t t atways wanted for cash, .

GREENWELD ELECTRONICS (PW5)

Mail order dept., retail/wholesale shop
51 SHIRLEY PARK ROAD, SOUTHAMPTON SO1 4FX. Tel. (0703) 772501
Also callers welcome at 21 Deptiord Broadway SEB. Tel. 01-692 2009 and
38 Lower Addiscombe Road, Croydon. Tel. 01-688 2950,

VEROBOARD
Approx. 8 pieces, total 100 sq. ins.
assorted sizes and pitches £1-15.

CAPACITORS
200 Mica, ceramic, poly, etc. £1 15000
£42. 15 diff. trimmer$, air-spaced
and compression up to 1250pF.
Oniy £1.

b BARGAIN PARCELS
Hundreds of new components—
resistors, capacitors, pots, switches
4+ PC boards with transistors and
diodes, also loads of odds and ends.
Contents always changing as new
stocks arrive £2°60.

TRANSFORMERS

All mains primary, 6-0-6V @ 100mA
85p; 9-0-9V @ 100mA 90p; 12-0-12V
@ 100mA 95p; 24-0-24V @ 500 b
4, 5, 6, 8, 9, 10, 12, 15, 20, 24, 30V @
£2:60; Ex-equip: 1-0-223V %
£2:10; 18V 5A £3-40; 55V
£4°

S

50,

HEAT SINKS
6 x 5 x 3” finned aluminium, with
2xOC29 or 2x0OC35. Only £1-20,

POWER SUPPLIES
G101: Mains transformer, 2A thermal
cut-out, bridge rect, Will give 1-7V-
10-5V output with 2 extra capacitors
(provided)., WIith data £1-30.

AMP DIODES.
10 EACH IN4001, 2, 3, 4,
5,6 & 7 (50V-1000V) £3-50

MICROPHONES
vgss Dynamic _ microphone, 50k
Impedance, on/off switch, heavy desk
stand. Very smart appearance £3-30.
Crystal microphone insert 1” dia, 35p.
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all prices inc VAT
FREE delive

AMPLIFIERS

Rotel RA211
RA3I1
RA61 |

Sansui AUI01

AUS505
Sinclair 4000 .
Linton Mk. Il £59-
-]

TUNERS & RECEIVERS

Sinclair 4000 Tuner £43 -9

Rotel RT222

Pioneer X434

Rotel RX150A Tuner/

£99-
Amp.
Rotel 152
ansui
210 AM/FM/MPX

310 AM/EM/MPX
441 AM/EM/MPX

RECORD DECKS (Ins.
Garrard SP25 MkiV
BSR MP&0 £12-95
BSR Invicta P & C/SC7TM  £9-95
Garrard

SP25 MkiV P & C G/B00 £25-00
Goldring GL78 P & C/

G800E £59-95

Rank Domus BD 2000/
Rex 999 Cart. £50-00
Connoisseur
i £13-50
£32 50

50p)
£

BDI Kit

BD?2 Chassis/SAU2
SAU Arm

SCUI Cartridge
Pioneer PLI2D

xé\PE DECKS (Insurance 2:00)
at

4000DS Reel to Reel  £93:95
4000DB Reel to Reel

Dolby
GXC36D
GXC38D

Cs33D

Akai CR8ID 8-track Rec.
player
GXC82D

£73-95
£93-95

SPEAKERS
Chassis Speakers
EMI (Plain) 13in x 8in,
3 or 8 ohm Bass unit £2-30
with Single Tweeter
(only 8 ohm) £2-45
Tweeter and Crossover
3,8 or I5 0hm £4-15
Type 350 Kit |5 watt 8 ohm £8-25
I3in x 8in Bass unit 15 watt
8 ohm or I5 ohm £5:45
8in x 5in 5 watt 3, 8 or
15 ohm
8in x 5in 10 watt
Dualcone 8 ohm
64" 10 watt 8 ohm
8in 10 watt 8 ohm
12in 20 watt 8 ohm
8in'4 or |5 ochm
7in x 4in 3 or 8 ohm
Elac 65”8 ohm [0 watt
Elac 8in 8 ohm Dualcone
Elac 10in 8 ohm Dualcone
Baker Group 25 12in 8 or
15 ohm

£1-70

£2-95
£2:65
£4-50
£6-95
£2:25
£1-30
£2-65
£2:70
£3-75

£8-25

NEWMAR]'

ELECTRONICS

Adastra ‘Top 20' 12in
25 watt 8 or 5 ohm
Adastra ‘Hi-Ten’ 10in
10 watt 8 or 15 ohm
Also 5in 8 ohm speaker
24in 8 or 64 ohm
speaker

£3-70
£0-95

60p

WHARFEDALE SPEAKER
BARGAINS
Denton | pr. £26-75
Denton 2 pr. .
Linton 2 pr.
Glendale 3 pr.
Kingsdale 3 ea. a
Dovedale 3 ea. £44-95
KITS

Linton 2 pr.
Glendale 3 pr.
Dovedale

£20-95
£35°95
£55-50

SPEAKER CABINETS IN
KIT FORM (Teak Veneer)
(Ins. 50p. per pair)
12in x 8in x 6in
(8x50r7 x 4 cutout) £3:25

[4in x 12in x 9
, 647 & 3}") £4°25
£5:25

(127 & %" or |3x8) £6°95
TWEETERS & CROSSOVERS
Cone Tweeter [0 watt

8 or |5 ohm (K2006) £2-95
Cone Tweeter 3 watt

8 ohm (K2003) £1-55
Horn Tweeter 8 ohm

{K2007) £6:50
Dome Tweeter 8 ohm

(K2011) £5-75
2-way Crossovers (CN23,

CN28, CN2i6) £1-40
3-way Crossover (CN38) £2-85
CARTRIDGES & STYLI|

b/D

Cart. Styli
ACOS £ £
GP91/25C or 3CS

(ster. comp)
GP93/1 or 95/1

ster. cryst.
GP94/1 or 96/

ster. ceram.
GPI10Il cryst.

comp.
GFIO4 ster

ceram.

X5M or X5H
cryst. comp.
SX6M or SX6H
cryst. ster.
SC5M ster."ceram.
SONOTONE
9TAHC or
9TAHC/G
(Diam.)
3509 Magnetic
AUDIO TECNICA
ATS55

EMPIRE 999 REX
GOLDRING
G850

125
i-25

Mail Order Dept
Belmont St, Monton, Leeds

Eccles, Manchesfer.
Tel: 061-789 5268

ALL ITEMS SUBJECT TO
MANUFACTURERS INCREASE
AND AVAILABILITY

Personal
Callers are
Welcome!

M75ED Type 2
M|SE] Type 2
VIi5 Type 3 32-25

MICROPHONES

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

uDI147

Condenser Mic. 600 chm
uni-dir

Cassette Stick Mic. with
R/Control

Cass. Stiek Mic. with
R. control (Philips type)

Mic-Mixers Mono/stereo

HEADPHONES
Rotel

RH430

RH 630

RH 700

I OO Dt (o
NNWYY 000
it i

Sansui 5510 £16-75
*Headphone adaptor
(Junction box) £2-75

extension lead 2ft curly £1-50

CASSETTES
C40 C60 C90 Cl120
Low Noise — 35p 45p 55p
Philips — 55p 75p Ilop
Memorex 65p 79p 110p I55p
ﬁmpex (360) 45p 55p 75p 99p
(20 20+) 59p 65p 99p 135p
Chromium
Dioxide — 99p [40p —
Casette Head Cleaner 45p
Ampex Head CleanerDemag£l - 65
BIB Stereo Test Cassette
Cassette Racks (hold 6)
Cassette Rotating Racks
(hold 20)
Cassette Carrying Case
(hold 18 £1-95
8-Track Cartridge Blanks
C40 Cé4 C80
Ampex 80p 95p £1:10
8-track H/Cleaner
Demagnetiser £1-90
8-track Carrying Cases
BIB) £1-65

TAPES

Stnd LP
5” 55p &5p
53”7 &5p 86p 1-35 25p
7" 8op 110p 1-85 30p
High frequencyAmpex
57 — 1-40p 1-55p
77— 1-90p 2:95p
AKAI Metal Reel 7”7 £2:10

DP Cases
1-00 20p

www americanradiohistorvy com

High Quality.
Construction
Kits, stocked
at all branches
Send for
catalogue!

CALCULATORS
Sinclair Cambridge Build £12-95 -
Sinclair Cambridge with

£17-95

memory
Scientific £19-95

SINCLAIR PROJECT 80
Stereo Pre-amp.

Active Filter Unit

Z40 |5 watt Amp

Z60 25 watt Amp £7-
P25 Power Supply for 240 £5-45
P26 Power Supply for 240 £8-45
P28 Power Supply for 260 £8-25
FM Tuner £12-95
Stereo Decoder £8-45
Q!6 Speaker £7-75
1C20 Stereo Amp. Kit £7-45
PZ20 Power Kit £5-

PORTABLE RADIOS

Vega Jade

Vega Sapphlre

Vega VEF206 5-50
Selena LM/MW/FM/55W £20 95

Murphy
8833 MW/VHF £9:95
Batt £18-50

BA§?8 LW/MW/VHF
MAS5003 Head Set
£7-95

Radio LW
Bush
VTRI165 LW/MW/VHF £22-00
VTRI27 LW/MW/VHF £15-50
VTR 175 LW/MW/|VHF £13-95
VTR188 LW/MW/VHF/
25WY M/Batt £31-95
BYS661 LW/MW/VHF £14-95

CLOCK RADIOS

Bush CR128 LW/MW

Bush CR232 MW/VHF

Murphy MV5600
MW/VHF

VegaSignal 2 wave band

£13-60
£24-95

£22-95
£9:95

CASSETTE RECORDERS

Bush TPé66 M/Batt 2575
Murphy BA200 M/Batt i
Bush BT8504 (miniature) £25-50
Mains Battery Cass. £15-50

RADIO CASSETTES
(Mains/Batt.)
Murphy BA209 MW/VHF £33:50

STEREQ RECORD PLAYER

& SYSTEM

Bush A1005 £56-50

Hanimex HRC5060 B-track
AM/EM/MPX 4 Speaker£116-95

CAR AUDIO
Hitachi Car Radio
WM702R LW/MW £16-50
KMI510 LW/MW/VHF £32-50
Hitachi Car Cassette
C5114 £45-00

Hitachi AM/FM & Cassette
CSW 217 £57-00

Battery Eliminators 240 in

6, 7-5 or 9 volt output  £2-95

Manchester
30-32 Shudehill. tel 061:832 7710

4 New Market St tel 0532 42708

Liverpool
15 Whitechapel tel 051236 0738
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RECHARGEABLE
BATTERIES

CAN SAVE YOU A FORTUNE !
Bush & Meissner’s two burpose-built battery
chargers for economy minded enthusi

The " KESTREL-DOWN" Charger for Alka-
lme rechargeable batteries, no-load voltage

of 1'5-volts per cell, for the following sizes
ALKALINE (All prl::'e{ ex-YAT) S

Equivalent

to Type Capacity PRICE
U2 size SA-I13D 2Ah .. .. .. £173
Ullsize SA-14C 1Ah £1-§3
U7 size

{pencell) SA-15AA 0'3Ah .. _. £0°56p
NICKEL-CADMIUM prices ex-VYA

The “DAIMON* Charger* for Nickel-

Cadmium batteries, no-load voliage of 1'25-
volts per cell, for the following sizes

ype Capacity PRICE
NCC400 4A0 ., .. .. .. .. £364
NCC200 2Ah S ERT i fi oes £204B

NCC50 05Ah .. .. .. .. .. £1'45

Charger designed to Elve optimum results with
a specific type of cell. Never be without
power, day or night.

*Note. under no circumstances

must Alkaline batteries be used
with the Daimon charger.

(L LR B 0 0 N |
S.A.E. brings full details

Importers &
Distributors
Dept L5260
275 W
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BETTER GET 'SET’

FAMOUS | NO. 9 SET TRANSIRECEIVE%

¢

£12-50, Carr. £1-50.

Complete station 12 VDC PSU ‘Mic. Cables
-50, Carr. £3-00.

POWER UNIT RECTIFIER No. 19
(Heavy Duty)

Mains  100/250V"
AC Tapped in-
put 12 or 24vdc
6/7 amps output,
Excellent for
driving Neo. 19
and other equip-

- TE76/CT52

loscope £25, Carr. £2-50.
Mains operation.

RE102 42/MAST
i2-3’ 6” x 2” sections WIRE
GUYS STRAINERS in carry
holdall £23-50 Carr. £3'50.
AERIAL RODS
3" x 1” screwed M & F
ends 10 £2 25. Post 75p,
25 £5, Carr £1 00. !

AE101. Telescopic mast
purchase.
XTAlL CALIBRATOR
No. 62 RC/TM 1.5-10MHz £15 Carr. £2.
Add VAT 8% Prices and Carriage

antenna £3-75, Carr. £1°25
List 25p refundable with .
No. 10 .
4 1OMHZ Harmonics 30 MHZ
£3:50 Post 50p.
rplus ElectronicTrading
P.0. BQX No. 19, HITCHIN, HERTS. G4 8TN

WwWwWw . americanradiohistorv.com

50/51 2-8 MHZ in
bands 11 valve. 807 PA
Power reqs 12VLT 275-

%53 ' VHT REG 500YTM. Rebuile

ment, also battery charger Size 19”7 x 6 x 7.
Only £8 50, Carr £1 50.

A superb Miniature Oscil-

" 2N3055 EQUIV
“SMALL ELECTROLYTICS

250w Light Dimmers £2-60 (13p)
TRANSISTORS (p. & p. 8p.)
All new and full spec. l
BC107/8/9, BC147/8/9 BC157/8/9 ail 9p
BF180 25p, BF182/3 40p, BF184 17p, |
BF187 13p, BFW10 55p, 741 8DIL 34p,
BF336 35p, 2N3771 £1-10, 2N3441 50p, |
BD131 40p, 2N3055 45p, NES55 67p.
EX COMPUTER PC PANELS

4 x 2in packed with semiconductors
and top quality resistors, capacitors,
diodes etc. Guaranteed min. 35 tran-
sistors, plus data 25 boards £1 (30p)

.~ ELECTROLYTICS
2,2004 63v 35p (8p)
2,000u 50v with clip 35p (8p)
4,700 63v 60p (12p)
15,000 30v, 68,0001 16v 65p (22p)
30,000u 25v 65p (22p)
4, 000u 70v, 3,600 40v 4 x 2”  55p (15p)
5,000u 35v 40p (12p)

20A 100 piv Si recs
3A 100 piv Si recs

4 for £1 (12p)
4 for 50p (8p)

250 -mixed resistors 60p (13p)
250 mixed capacitors 60p (11p)
150 mixed HI-STABS 60p (11p)
200 Si planar diodes 60p (8p) -
QH bulbs 12v 55w 50p (7p)

4 for £1 (10) :

2-2u 10/16v, 10 35v, 50u 40v, 100u 40v,
1004 6v, 1504 10v, 641 10v 12 for 45p (6p).
PRESETS 100mW “PIHER"”

2202 4702 4k7 10k 100k 12 for 50p (6p).
Postage and packing shown in brackets

ADD 8% VAT TO TOTAL
KEYTRONICS

(Mail Order only) '
44 EARLS COURT ROAD
LONDON Ws. -01-_478 ‘8499
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MAINS TRANSFORMERS

All models 230-250 volt primaries 2y

iv 1 amp (special) 176
2-4v 5 amp 85
8:3v 2 amp 1.00
8:8v 3 amp 1-50
9v ' 1 amp 85
9v 85 amp 185
12v 500mA 1-00
12v 1 amp 1-00
8-5v-0-6-5v 1 amp 135
18v - 1 amp 125
20v 1 amp 100
24v 1 amp 150
24v 8 amp 8:50
12-0-12v 50mA 120
6-0-6v 50mA 1-20
8-0-8v } amp 135
18-0-18v 2 amp 350
25v 1} amp 195
50v 2 amp & 6-3v 1 amp o o 5-50
60v 6 amp & 5v 1 amp 760
27v 8 amp 450
30v 87 amp 2200
80v tapped 75v & 70v 4 amp 550
230v—860mA & 6-3v 1-5 amps 175

278-0-275v at 90mA & 6-4v 3 amps

HONEYWELL PROGRAMMER

This is a drum t{ge timing device, the drum
being calibrated Yo equal divisions for switch-
setting purposes with trips which are infin-
itely adjustable for position. They are also
arranged to allow 2 operations per switch
per rotation. There are 15 changeover micro
switches each of 10 amp type operated by
the trips, thus 15 circuits may be changed
per revolution. Drive motor is mains operated
5 revs per min. Some of the many uses of this timer are Machivery control. Boﬂer
firing. Dispensing and Vending tnachines, Display lighting animated and signs.
Signalling, ete. Price from makers probably over £20 each. Special smp price
£8-50 plus 25p post and insurance. Don't miss this terrific bargain,

SWITCH TRIGGER MATS

8o thin is indetectable under carpet but will switch on with
slightest pressure. For burglar alarms, shop doors, etc.

24in x 18in £1-90 .
13D X Ofn 8150 Pk

THIS MONTH’'S SNIP

High 8” roun kers suitable {or 8~12 ohm outputs, these speakers
have rubber mounted dinphragms and will handle up to 12-5 watts. Made
originally for an expensive Decca hi-fi outfit, we offer at £3-95 each or £7-75
& pair plus 40p each postage.

~a}

NEW ITEMS THIS MONTH

The bargains in tIm column are juxl some of the
ttems which app d in the

to aur cotalogue. You can receive this catalogue
and the next 12 supplements by sending £1.

Laboratory volt meter, BS1. This ia the conven-
tional gquare case, size 7/ 7”7 x 83" with a
leather carrying handle ami rubber feet for
horizontal and vertical standing. The meter is
intended for horizontal use on the bench and has
a mirrored scale. Hefty terminals along the top
select the 3 ranges 0-150v, 0-300v and 0-600v
D C. Price £6 plus £1 post md insurance.

amp meter, ent to
the above, but to read 0-20 a.mps 50 cyeles,
£5 plus £1 post and insurance.

Soil heating {ransformer, 4v, 5v or 6v output,
very heavy duty secondary rated at 250 amps,
price 820 plus carriage £2 first 100 miles then
£1 per 100 miles extra.

7 watt stereo/mono amplifier with usual switching
and controls, in attractive teak style case, £9,

STEREO RADIO CABINET

Long, Low and Modern. Teak veneered
with sliding front and tapeced legs.
Speaker spaces each end. Size approx.
4ft 2in x 13in x 15in, Probably cost
ove; £20-00 to make. Our price £8:10
each.

HORSTMANN 24-HOUR TIME SWITCH

Charger Transformers With 6 position programmer. When fitted to hot water
v and 12v 2 amps this could as follows:
8v and 12v 3 amps Progroanune Hot, ‘ggte:- Centraégeatmg
v and 12v 5 amps 1 Twice Daily oft
EHT Transformer 5Kv at 23mA 2 Al Day Off
(intermittent) 5:50 2 TvXﬁeDDaily TvziﬁeDDaily
ay 2y
NUMICATOR TUBES 5 G Ly
For digital instr \: ,  Buitable, of course, to programme other th&n central heating and hot water, for
timers, clocks, etc. Hi-vac XNII and d electric heating or heating and
Price 99p each, 10 for 29 cooling or taped music and radio. In fact, there js no limit to the versatility of
this Programmer. Mains operated. Size Sin x 3in x 2in deep. Price £4-85 as
OIiL PUMP llustrated but Lrss

Driven by Redmond Motor of approx. 1/20th
horge power, pump originally intended for ofl-fired
boilers etc, with nopmal inlet and outlet pipes and
unions. £2:18 plus 30p post and ineurance.

LIGHT DIMMER KIT

For dimming up to 250w without heat sink or
750w with heat sink, This comprises quadrac
variable control Potentiometer, condenser, resist-
ors, tag strip for mounting and data. Price £1-50.

RELAY BARGAIN

Type 800 relay, 2 changeover one open and one
closed contact, Twin 500 ohm ecoils make this
suitable for closing off DC 6v, DC 12v, DC 24v or
AC 'mains using resistor a.nd rectifier. 88p each.

A M/FM TUNE| R

made by the American GEC company,
8 ansistor, ‘all-wired ready to work. Complete
with tuner cond: ', needs only scale and pointer.
Tunes AM range 540 to 1620 EHz. FM range 88 to
108 MHz. SBwitches for on-off and AFC. Output
for MXP or direct. Special snip price 45 plus 80p
post. Three or more post free.

7 WATT STEREO AMPLIFIER
Again by the American GEC company. This has
exceptionally good tone quality, Is complete with

pre-amp and treble base, volume and balance

controls. Alzo has mains smoothing circult and
rectifiers so regubres only maing transformer.
Output for 15 ol\m speakers. Inputs for tumer,
glck-up. mike, ete.

pecinl mip price SG plus 30p post. Three or more

N7 W 2\ |
CONTROL TN

Vary speed of your
wiper to sult conditions.
All parts and instructions
to make. £2-75.

‘PORTABLE CABINET OFFER
A nicely made portable
cabinet, soft padded black
finish intended for portable
.atereo system. Dimensjons ¢

as sketch. With motor 1

goPal;% out out for Gmﬂa;!rd . XS 3
. was obviously ;

a v y cabinet T

otigioally made for a /

de-luxe record playe
Offered at 81-95 plus £1 carﬂage free it bought
with the Garrard or BBR record decks.

CAR CASSETTE POWER SUPPLY

TAPE DECK

In metal case with carrying bandle, beavy ﬂy

wheel and capstan drive. Tape speed 3§. Mai

operated on metal platform with tape head a.nd
guide. Not new but in good order. Price £1-95

plus £1 post and insurance.

TANGENTIAL"HEATER UNIT -
This heater unit is the very latest type, most efficient
and quiet running. Is as fitted in Hoover and blower
heaters costing £16 and more. We have a few only.
motor, with th 1 safety cut-
cut. Can be ﬂtbed into any metal line case or cabinet.
Only needs control switch. 2k'W Model £2:76, Don't
miss this. Control Switch 44p plus VAT, P.&P. 40p.

SHORTWAVE CRYSTAL SET
Although this uses no battery it gives really 1)

3 core lead, 7/ 6" long, ribbed, virtually non-
le 23/36 ct 80 OK for 8 amps.
Price 10p each.
0-1 mA meter 2}” square, flush mounting, English
make ex equipment but perfect. £1-75.
0-100 microamp meter, as the above, but £2-25.
Solenoid 4-6v, size approx. 1”7 X 1”7 x 4” thick,
twin coils give excellent pull. Mounted in frame
‘but easily removeable from this frame, fitted with
level:- giving approx. -4” push or puil. Price 30p
eac

Eold clehode tube Swiss made “Elasta” type no.

A. We have no technical information on
bhls tube and it any reader has this we will be
obliged for any information. Price of the tubes
30p each.

AC mains operated relay with single changeover
10 amp contacts, open type single screw fixing
through the base. §0p each.

: Push switch, metal
body and _metal
push, normally on.
These are replnce-

ments in
“‘break glass" ﬂre
alarms. Made by

Arrow, contact rat-
ing 250v & amps. 30p each.

MA INS TRANSISTOR POWER
PACK ’

Designed to operate transistor sets and
amptlifiers. Adjustable output 6v., 9v., 12
volts for up to 500mA (class B working).
Takes the place of any of the following
batteries: PP1, PP3, PP4, PP6, PP7, PPY
and others, Kit comprises: main transformer
rectifier, smoothing and load resistor, con-
gfn;:rs and instructions. Real snip at only

regults,” You will receive an amazing assortment of
statlons over the 19.256.31.39 metre bands—Kit contains
chassis front panel and all the parts. 81-25—crystal
earphone 50p,

SPIT MOTOR

200-250V Induction motor, driving a Carter gearbox with
a 13" output drive shaft running at 5 revs p.m. Intended
for roasting also for driving models—windmills,
coloured disc ughting eﬂects, etc. £2.50 plus 20p post and ins,

INFRA-RED BINOCULARS

Made for military purposes during
and immediately after last war to
enable snipers, vehicle drivers, ete.
to see in the dark. The binoculars
have to be fed from a high voltage
source (BKV approx.) and pro-
viding the objects are in the rays
of an infra-red beam, then the
binoculars will enable theae objects
to be aseen. Each binocular eye
tube contains & complete optical lens system ag well as the infra-red cell, tech-
nical data on which is avallable. The binoculars are unused, believed to be in
good working order. In fact they were never issued and are still in original cases,
but since they were made a lony g time ago, they can hardly be called new. Sold
without guarantee. Price £16-50 per set + £1 carriage.

BATTERY CHARGERS

Famous Atlas in metal case with meter, output leads ter-
minated by crocodlle clips. For 8 or 12v charging simply
by ¢hanging plug on front panel. Ready built new and still
in maker's original packing. Two models: 1 amp £1-09 and
8-4 amp £2:95, Please add 40p postage for one and 75p

postage for two.
12 VOLT 1} AMP POWER PACK

This comprises double-wound 230/240V mains trans-
former with full wave rectifier and 2000 mF smoothing.
Price £2-50 plus 20p post & packing. Heavy Duty Mains
. Power Pack. Output voltage adjustable from 15-40V In
steps—msximum load 250W—that is from 6 amp at 40V
ey to 18 amp at 15V. This really is a high power heavy duty

unit with dozens of workshop uses. Output voltage adjusi-
ment is very quick-—simply interchange push on leads. Silicon rectifiers and
smoothing by 3,000mF. Price £8-95 plus £1-00 post.

To glve st;bilized output of 6 or 9v, kit

board
panel resistors and plastic case to house it with
" constructional data. £2-50.

PLAY YOUR 8-TRACK CASSETTE
FROM MAINS

12v, 700mA unit all agsembled and in neat pla-sﬁc
case with mains lead a.nd texm!nals,

rectifier and
and is double insuiated. One of foday's belt buys
at 2260 + 85p VAT.

TERMS:—ADD 8% V.AT, z
Send postage where d—other items, post free
if order for these items is £6- 00, otherwise add 30p.

J. BULL (ELEGTRIGAL) LTD.

(Dept. P‘Ng 102/103 TAMWORTH ROAD,
ROYDON CRO IXX

Push switch, double pole changeover contacts
rated at 10 amps 250 volts made by the American
Honeywell Co. A very reliable and robust switch
with pleaty of applications. Oblong plastic body,
sn&p fitting into a hole size 1}” x }”. Offered at
{ a fraction of its proper price, namely 20p
eacl
Ditto but single Pole changeover, fits into a hole
size 17 X }”. Price 15D each.
{Note: the two switches above do not require a
knob as they have a polished and tapered plunger).

Ditto, but dished knob. 10p extra with knob.

Two new speakers, 5” round 8 ohm impedance
8§ watt output, £1-256 plus 20p post and 5” mid-
range 12 watt speaker, 84 plus 40p post. (This is

& GOODMANS speaker don't mlss t).

AM/FM tuning condenser as fitted to many
Japanese and Hong Kong portables, this has two
main tuning sections and four trimmers, approx.
size 17 x 1”7 x 1”. 80p each
Battery chatger kit amp t
2 amp full wave rectifier and 2 amp meter suitable
for charging 8v or 12v. Special bargain price
21-50 the kit plus 30p post. .
MacDonald record auto-ch with cueing arm
and ceramic stereo cartridge. This is a very
superior aubo changer and one we can thoroughly
Limite tity, special price £7-85
plus £1 post and insurance. Plinth and cover (the
plinth has to be modified very slightly) available,
price £4-06 plus £1 post, or if you buy both
$ogether you can get a discount of £1.
Instrument case measures 18” X
127 x 127, This is a very well-made

. case built up on an angled frame-
work  specially designed for
instraments which has rounded
corners and edges. Into this

framework fits the 8 panels. All

panels are louvred for ventilation,
side panels are also fitted with handles which
drop down and in the down position are almost
flush; the bottom panel has four rubber feet, the
back panel has aperture for leads voltage adjust-
ment panel and fuses, the front pane} you provide
yourself. These instrument cases would probably
cost around £16 each, We have approx. 100, not
new but in very good condition and offer them at
48 each plus carriage.
Battery condition testers. This is another item
which has been set out of stock temporarily but
2;5“8 pleased to say in stock again. Price mow

+50,
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“GOMPLETE STEREOD SYSTEM

System 1a. £62.00

40 Watt Amplifier, Viscount III — R102 now 20 watts per channel (40 watts peak).
All systems include:
Viscount Il amplifier — volume, bass, treble and balance controls, plus switches for mono/
stereo, on/off function and bass and treble filters. Plus headphone socket.
Specification:
20 watts per channel into 8 ohms 40W peak. Total distortion @ 10W @ 1kHz 0.1%. P07
{for ceramic cartridges) 150mV into 3 Meg. P.U.2 (for magnetic cartridges) 4mV at 1kHz
into 47K. equalised within+ 1dB R.LAA. Radio 150mV into 220K. (Sensitivities given at
fult power). Tape out facilities: headphone socket. power out 250mW per channel. 7one
controls and filter charscteristics. Bass.+12dB to —17dB @60Hz Bass fitter: 6dB per
octave cut. Treble control: treble+12dB to —124B @ 15kHz. Treble filter: 12dB per octave.
Signal to noise ratio: {2l controls at max.) —58dB. Crosstalk better than 35dB on alt
:lngq%ns Bﬂvatload characteristics better than 26dB on all inputs. Size approx.
Garrard SP 25 deck with magnetic cartridge, de luxe plinth and cover. .
Two Duo Type Ha matched speakers — Enclosure size approx. 191"x94"x 7" in
simulated teak. Drive unit 13" x 8" with 3" tweeter. 15 watts handling.
Complete System with these speakers £62.60 + £65.50 p & p.

Viscount |11 amplifier {As System 1a)
sysmm 2.£82.00 Garrard SP 25 deck (As System 1a)
Two Buo Type 1il matched speakers — Enclosure size approx. 27" x13"x 113" Finished
in teak simulate. Drive units 13"x8' bass driver, and two 3" {approx.} tweeters.
20 watts RMS, 8 ohms frequency range — 20 Hz to 18,000 Hz.
Complete System with these speakers £82.00 + £6.50 p & p.

PRICES: SYSTEM ta PRICES: SYSTEM 2
Viscount Il} R102 Viscount I}l R102

T

amplifier £27.00+£160p&p  amplifier £27.00+£180p&p
g;::;"'d‘: 21?72"?;;:;?: 2 £3560 2 Duo Type {la speakers £26.00+£550p&p 2 Duo Type I¥ speakers  £39.00+£6.40 p& p

Garrard SP 25 with Mag. cartridge Garrard SP 25 with Mag. cartridge

de luxe plinth - de luxe plinth

and cover £21.00+£280p & p  and cover £21.00+£280p & p
total: £74.00 ‘

total: £87.00

Available complete for only: £62.00 Available compiete for only: £82.00
+£6.50p&p +£6.50p&p

I-E-4 SPEAKEHS EMI 350 KI System consists of a 13' x 8"
approx. woofer with a 3" tweeter,

Superb performance and beautifuily  Crossover components and circuit diagram. Frequency response:

finished in selected teak veneers. A 20 Hz to 20 KHz. Power handling 15 watts RMS into 8 ghms.

rofessional standard four-way speaker  (Peak 30 watts.)
gystem giving 25 watts HN{S %owe, Complete with crossover Components and circuit diagram £5 50 +£1p&p.

e e i 20 WATT SPEAKER SYSTEM *

h‘gt;.tfreq“:“”;f”"“s to give monitor type System consists of a 13'x8" (approx.) eliptical
gualiz'_an.pe “'mgfm'ss,, 14 x 16" waoofer unit with a 8"x 5" (approx.) mid-range unit
peci ":alllnn d_ Ize8 hx ; [ mcurpuratmg parasitic tweeter and  crossover
;g%ﬂl?. 5115% a:'&es " Dk rréso uwe; components and circuit diagram .
F ng 35 1 Zeg ki watls; Technical Speclﬂcahon Bass Unit: Flux density —
Tequency rangers v hiz= Z 100 K, speech coil — 11". Cone. Triple laminated paper
Qur Price £29.00 with P.V.C. surround. l\ild Range Unit: Flux density —
(normally £56.97) +£5 p & p. 33 K, speech coil — 1" with parasitic tweeter. Power

EASY TO BUILD SPEAKER KITS

frequency response — Olll' Price £750
20 Hz to 18,000 Hz. Complete +£1.35 p & p.

These superh simulated teak-finished speaker kits have been specially

designed by RT-VC for the cost-conscious hi-fi enthusiast who wants

top quality speakers' but doesn’t want to spend nEccA STEHEU AMPLIFIEH
the earth. Built to EMi's exacting specification, BHAssls

these new RT-VC speaker kits (350 type kit)

incorporate 13"x 8" woofer, 31" tweeter and

matching crossover.

Easily put together with just a few basic tools. Spocification:  4+4  watts  into

Specification (each speaker): Impedance 8 ohms. 8 ohms. Input Sensitivity 4mV into

Poawer handling 15 watts RMS (30 watts peak). 47K (for magnetic cartridges). AC

Response  20-20.000Hz. Size 20"x11"x9}" Mains only 240V. Controls — volume,
hass, treble, on/off, mono/stereo

switch. Chassis size 11"x5}"x3§"

approx.

approx. Comparable built units (EMY LE3) suld
Complete with crossover " mp— £5.95+f1 p& p.

elsewhere for over £45 pair.
+£4.50 p & p. Components and circurt fragram

'£18.95 pair complete

18 .
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PUSH BUTTON CAR RADID KIT— THE TOURIST TT"

; NOW BUILD YOUR OWN Controls volume manual tuning and five push
: EE ] e PUSH BUTTON CAR RADIO buttons for station seléction, illuminated tuning
‘ Easy to assemble construction kit comprising fufly scale covering ”f“", "“*!‘,'“,m and long wave bands.

completed and tested printed circuit board on  Size chassis 7 wide 2" high
which no soldering is required. All connections are  and 43" deep approx. £8.00+90p. p & .
simple push fit type making for easy assembly. Speaker including baffle and fixing strip £1.65
Fine tuning push button mechanism is fully built  +37p p & p. Car Aerial Recommended — fully
and tested to mate with printed circuit board. retractable £1.37+32p p & p. -
TECHNICAL SPECIFICATION: (1) Output The Tourist | Kit For the experienced constructor.
4 watts RMS output. For 12 vait operation on If you can.solder on a printed circuit board you-
negative or positive earth, (2) Integrated circuit can build this model. Same technical specification
output stage, pre-built three stage IF Module. as Tourist TT. Price £7.00+30pp & p.

] QUALITY SOUND FOR | DISCOAMPLIEER
_ LESSTHAN £20.00

Stereo 21, easy to assemble audio system kit. No soldering
required.

The unit is finished in white P.V.C. and the acrylic top presents an
unusually interesting variation on the modern deck plinth

Includes — BSR 3 speed deck, aulumatm manual facilities
together with stereo cartridge.

Two speakers with cabinets.

Amplifier module. Ready built with contral panel. speaker leads and
full, easy to fallow assembly instructions.

Specifications — For the technically minded:

Input sensitivity 600mV. Aux. input sensitivity 120mV. Power
output 2.7 watts per channel. Output impedance 8—16 ohms. Stereo
headphone socket with automatic Speaker cutout. Provision for
auxiliary inputs - radie, tape, etc., and nulpuls for taping discs.
Qverall Dimensions. Speakers approx 153" x8" x4 Cump|ete deck
and cover in closed position approx. 154" x12 x8

Complete only £19.95 . c26058,p

Extras if required. Optional Diamond Styli £1.37.
Specially selected pair of stereo headphones wnh individual level
controls and padded i 1o give p

3 TRACK HOME CARTRIDGE
PLA H Elegant self selector push button player
for use with your stereo system.

Compatible with Viscount Iil system,

Reliant Mk 1V Mono Amplifier. ideal for the small
disco or house parties. Output 20 watts. RMS into
. 8 ohims { (suitable for 15 ohms).

Inputs *4 electncally mixed inputs. *3 individual
mixing controls. * Separate hass and treble controls
common to all 4 inputs. Mlxer employing FET.
{Field Effect Transistors). Solid State tircuitry.
* Attractive styling.

INPUT SENSITIVITIES — Input — 1). Crystal mic.
guitar or moving coil mic, 2 and 10mV. (Selector
switch for desired sensmvny) Inputs — 2), 3), 4).
Medi output equip ic cartridge,
tuner, tape recorder, organs, etc. — all 250mV
sensitivity. AC Mains, 240V operation. Size approx:

S il
1257%8"x37". £17.00.c1.15p&0p.

BUILD YOUR OWN .
STERED AMPLIFIER

n For the man who wants to design his own stereo —
Unisound module and the Sterep 21. here’'s your chance to start, with Unisound
Technical specification Mains input, — pre-amp, power amplifier and control panel. No soldering — just simply screw
240V,  Output  sensitivity 125mV. J§ together. 4 watts per channel into 8 ohms. Inputs: 120mV {for ceramic
Comparable unit sold  eisewhere at cartridge). The hecrt of Unisound is high efficiency 1.C. monolithic power
£24.00 approx. Yours for only chips which ensure very low distortion over the audio spectrum. 240V. AC only.

£1 2.95. 5145 p&p. Also avaitable with 2 speakers (7' x 4'') £ +£1.50p & p. £7.64 + 90pp &p.

; ~. 4
* INCORPORATES.: Pre-Amp with full mixing facilities, including switched input
for mic with volume control. switched input for auxiliary with volume control,
bass and treble controls. volume control and blend control for turntables. Two
B.S.R. MP60 type singie play professional series decks, fitted with crystal cartridges.
TECHNICAL SPECIFICATION: Console size—
Presmp — Output -~ 200mV.  Unit Closed—17§"x 133" x 83 (app.
Auxiliary inputs — 200mV and  UnitOpen —353"x 13§ x4§" (app.)
750mV into 1 meg. Mic input — 6mV  This disco console is ideally matched
into 100K, 240 volt_ operation.  for the Reliant IV and Disco 50 or any
Turntables capacity ~ 77, 10" or  gther guality amplifier.
12" records. Rumble, wow and flutter  The unit is finished in black PVC with
Rumble Better than —35dB. Wow  contrasting simulated teak edging,
Better than 0.2%. Flutter Better than  diamond Spun control knobs with
0.06% (Gaumont kalee meter). matching control pahel.
Finish — Satin black mainplate with :
black turntable mat inlaid with

brushed aluminium trim. Tonearm and Yours for ﬂﬂ‘y

controls in  black and brushed
alum'inium. i £49.00 560 p-&p.

Mail orders to Acton. Terms C.W.O. Al T c

_enquiries stamped addressed envelope. v

Goods not despatched outside U.K. .

Leaflets available for all items listed thus %
Send stamped addressed envelope. All

DO NOT SEND CARD items subject to availability. Prices correct 21CH IGH STREET, ACTON, LONDON W3 6NG

at 1st March 1975 and subject to change 323 EDGWARE ROAD, LONDON w2

i r givin ' s :
Just write your order giving o notice. Personnal Shoppers EDGWARE RD: 9 a.m'~5.30p.m. Half day Thurs
your credit card number All prices include V.A.T. at 8% rate. ACTON: 9.30a.m—Bp.m. Closed all day Wed.
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Fact~not Fiction

capacity effect, has been with us for many years.

There is widespread use of these devices in tuner
heads for domestic VHF/FM and TV and UHF TV for
automatic frequency control (AFC) andfor electronic
tuning. The use of low-cost varicap diodes has been
restricted to these applications because of the limited
capacity swing they offer.

THE varicap silicon junction diode, with its variable

Numerous manufacturers with an eye on the market
potential of this device, have been actively engaged in the
development of varicaps that fulfil the special requirements
of fong and medium waveband receivers.

In recent months these long-awaited devices have been
released by Motorola in several combinations. The MVAM1
triple varicap package forms the “heart” of the “PW
Apollo” Triple Varicap Medium Wave Tuner/Receiver
appearing in this issue.

Thus overnight, electronic tuning for long and medium
waveband receivers is faet and not fiction for the home
constructor. To this end, a new-style slider potentiometer
was commissioned for the PW "All Electric Wireless” to
simplify the tuning arrangements.

Remote control tuning is no problem. During tests on the
prototype PW receiver, remote control tuning was achieved
with the slider potentiometer connected to the receiver
chassis via 30 metres (100 feet approx.) of cablel

The “PW Apollo” series will rgveal, month by month, a
number of fascinating applications utilising this new unique
varicap package. Just to whet your appetite, this triple (or
double) varicap device could be used in conjunction with
a general coverage receiver and oscilloscope to give a
spectural display of radio signals. Also, how about an
electronic remote tuning car radio with the AM/FM radio
unit tucked away safely in the car boot?

The applications of this new varicap package are
numerous and we nrophesy that it will bring about many
radical changes and new ideas in electronic technology.
The PW “All Electric Wireless"” could set the trend and
be the forerunner of a multitude of receiver designs that
will now permeate our exploding technology.

Begin reading the facts in the “PW Apollo” series, Part 1
on page 44.

LIONEL E, HOWES, Editor.

Bentley Acoustic Corporation Ltd.

Following complaints from readers we have now received
an undertaking from Bentley Acoustic Corporation Ltd.,
that their practice of deducting expenses from refunds
made to readers has now ceased arid we are assured that
all future refunds will be made in full.
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Write to them

HIS year seems to have got
I off to a relatively slow start
when it comes to news of
the latest happenings in the elec-
tronics world. The PW office
usually receives a mountain of
press releases that take a fair
time to sort out. However, after
thumbing our way through the
correspondence that has arrived,
and we must add, throwing out
that more applicable to Nuclear
Research Stations and the like,
we've come up with the following
pot-pourri of news, forthcoming
events and a few noteworthy new
components. It should be pointed
out however, that the following
are in a shortened form designed
to ‘whet the appetite’. If, there-
fore, more information is re-
quired, an address and sometimes
the phone number of the firm
concerned is given with the story.
Write to them, not to PW!

Mail order success

URING the last few months
D of last year, Chromasonic
Electronics of North Lon-
don (see advert. in this issue)
announced their intention to start
a return-of-mail service. In the
months following, the firm states,
not one letter received by 3pm has
been left over for processing on
the following day. They add that,
in addition, telephone enquiries
for technical or product price in-
formation are not discouraged, as
is the case with many firms. Data
sheets for semiconductors are also
available and cost 6p, A4 size, plus
postage.

F any reader, thirsting for
I knowledge, wishes to attend
an ‘all in’ three day sym-
posium covering a wide range of
test gear and techniques, then
why not attend ‘Test 75’ at the
University of Kent between July
7th and 10th. Cost is around £45
and correspondence should be
sent to the Symposium Secretary,
SERT, Faraday House, 8-10 Char-
ing Cross Rd, London WC2H 0HP.
Tel: 01-240 1152.
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JUYC moves

E start with the news that
\"/ JVC (UK), distributors of

Hi-Fi and television pro-
ducts, have transferred toc new
premises. The move due to ‘enor-
mous growth since 1969 took
place earlier this year with-a new
showroom, sales department,
warehouse and service depart-
ment. Location is now in the
Eldonwall Trading Estate, Staples
Corner, 6-8 Priestly Way, London
NW2 7AF. Tel: 01-450 2621.

JVC's new premises in North London.

Hey Wack!

NYONE out there live in
ALiverpool or surrounding

district—Yes? Well, as
from the 24th January BBC Radio
Merseyside (95-8MHz) has been
utilizing slant polarization. This,
according to the BBC Engineering
Department, is to improve recep-
tion for portable receivers and
VHF car radios.

QUICK note here for the
A amateur radio enthusiast.

The Midland Amateur
Radio Society will be staging the
North Midlands Mobile Rally at
Drayton Park, Tamworth, on Sun-
day 20th April. Further informa-
tion from A. Walton (G3ZKQ),

Birmingham and Midland Insti-
tute, Birmingham 3.

Another calculator

ECENTLY many companies
R have been jumping on the

calculator bandwagon and
although there is now a bewilder-
ing number to choose from, here’s
just one more!!! It’s a desk-top
model, designated the CBM1500
and hailing from the States. Func-
tions include sin, cos, tan, arc, pi,
and roots as well as straight-
forward numbers. A memory is
also included. Price is around the
£70 mark and it can be obtained
from Guildford Tapes & Calcula-
tors, la Onslow St., Guildford,
Surrey.

More Beeb cui-backs

LTHOUGH possibly of more
A interest to the readers of
our sister magazine, Tele-
vision, it has come to our notice
that the BBC, ‘due to its financial
position,” and the need to ‘Save it’,
has found it necessary to curtail
the BBC-2 trade test trans-
missions. Each weekday for abeut
515 hours, installers, dealers and
servicemen will be at a consider-
able inconvenience, particularly
those installing new aerials and
receivers. With the tremendous in-
flux of cash due from the recent
TV licence fee increase, one
wonders what the BBC will do
with all that extra money!

Radio Societly

gei-together

HE RSGB 21st National VHF

I convention is to be held at

the Winning Post Hotel,
Whitton, Twickenham, Middlesex,
on the 10th and 11th of May.

The programme comprises lec-
tures and demonstrations on
amateur space communications,
microwaves and VHF propaga-
tion. Starting at 11am on the 10th,
the lecture sessions are on Satur-
day afternoon and Sunday morn-
ing, with the Saturday evening
taken up with a dinner dance.

The whole event costs £3 per
person, or 80p for lectures and
trade show only. Further details
from RSGB, 35 Doughty Street,
London WCIN 2AE, marking the
envelope ‘VHF Convention’.

New desk-top calculator, the CBM1500 from Guildford Tapes & Calculators.

i A B
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Summer school

SSEX University will be hold-
E ing its annual Electronics

Summer School for the
week of July 7-11th and comprises
two courses running simul-
taneously. The first course, ESS 8
—Linear Circuit Design, is con-
cerned with the use of transistors
and operational amplifiers in
linear applications. The second,
ESS 9-—Digital Circuit Design,
concentrates on the use of the
transistor as a switch and de-
velops designs using integrated
logic circuits.

‘A full laboratory programme
backs up the topics covered in
lectures, and tutorials are held to
discuss the design for the prac-
tical sessions. Further information
from Bob Mack, Dep. of Electrical
Engineering Science, University of
Essex, Colchester, CO4 35Q.
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Model Train

JOHN LEWIS

are either mains or battery powered, both suffer-

ing inherent design faults. One of the overiding
faults centres on the fact that it is based on a vari-
able resistor placed between the supply and the
tracks. It therefore follows that any control action
which varies the speed of the train, also varies the
current available to the motor and consequently the
torque or pulling power. This is satisfactory at high
speeds but at lower omes problems arise since it is
here that one requires more pulling power in order
to get the train started. What usually happens is that
the control has to be well advanced before any move-
ment occurs and then quickly turned back once the
train is moving. This of course results in erratic and
unrealistic motion of the train.

The author realised that this problem could be
overcome by the use of a square wave of constant
frequency and amplitude, but with a variable mark/
space ratio. Fig. 1 shows what is meant. When the
mark/space ratic is 50%, the time that the volt-
age is ON is the same as the time that the voltage is
OFF, giving an average value of the voltage as
shown. If the mark/space ratio is altered so that the
ON time is increased, the average value of the volt-
age will rise and hence the train will speed-up. Con-
versely if the mark/space ratio is decreased the train
will slow down. The motor integrates the pulses and
interprets them as changes in voltage rather than
current thus giving maximum torque at the required
speed. In fact, with this arrangement it is possible to
control the train from flat-out down to literally
inching round the track, greatly increasing the
realism.

S PEED controllers available to the general public

THE INTEGRATED CIRCUIT

The controller is based on the inexpensive 555
integrated circuit. Basically it can be used either as
a monostable or an astable circuit as shown in Fig. 2.

R T T T

pe et

Forthose whoarenotfamiliar with its operation Fig. 3
may help. Internally. there is the equivalent of two
voltage comparators, a flip flop and an output stage.
The comparator connected to pin 2 responds to a
voltage of '3V, whilst the comparator on pin 6
responds 10 23Ve. These comparators change the
state of the flip-flop and hence the output.

If we look at the astable application which is the
one used in this controller we see that both pin 2 and
pin 6 are connected to the capacitor and so sense
the voltage across il. The capacitor charges up via
resistors R1 and R2 and when the voltage across it
reaches 23V., the comparator on pin 6 will trigger
and the flipflop changes state, driving the output
low. At the same time as this occurs, pin 7 is
effectively shorted to earth and the capacitor now
starts to discharge through R2. When the voltage
across C2 reaches 13V, the comparator on pin 2 will
be triggered, the flip-flop reset with the output going
high and the earth to pin 7 removed. This means
that C2 can start recharging again. The cycle repeats
itself with the frequency being dependent on the
values of C2, R1 and R2.

To calculate the frequency the formula

144 X C2uF)
= R1GQ) + 2RI

is used. It can be seen that the values of R1 and R2

f
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Fig. 1: Sguare waves of constant
amplitude and frequency but with
variable mark|space ratios.

will determine the time for which the output is either
high or low. If R1 equals R2 then the charge up time
will be twice that of the discharge time, since the
capacitor charges up through both R1 and R2 but
only discharges via R2. By choosing appropriate
values one can get a mark/space ratio of 50% or
more with the circuit shown. If a diode is added
across pins 6 and 7 a duty cycle of less than 50% can
be obtained, and if R1 and R2 are replaced with a
variable resistor one can get a wide range of mark/
space ratios.

The other feature of the IC is the reset available on
pin 4, provided that the potential on this pin is main-
tained at more than 1V the circuit will operate
normally. However if the potential falls to zero then
the IC is inhibited and no output is obtained. It was
decided to use this facility as an automatic short
circuit protection.

‘ ?'Vcc
R1l

8 1’

O——-{B Output I o

fo

R2%
lcomarator2
omparator

Reset |4
O——‘-—{?p-Flop
L——-{Eﬂarator

e
c1'%

it

-

ca2

Fig. 3: Diagram of the 555 showing internal arrangement and external
biasing components.

O-01pF

FINAL CIRCUIT

The final circuit can be seen in Fig. 4. The 555 is
connected in the astable mode, with the diode added
between pins 6 and 7. Using the values of C1 and
VR1 shown a nominal frequency of 144Hz is obtained
though the Values could be altered should one wish
to experiment with other frequencies of operation.
The resulting square wave at pin 3 is used to drive

Fig. 2: The 555 integrated circuit connected in monostable and astable modes respectively.

rC—
+
D2 Tri LP1
BAY72T+ 2N3055 12v
D3N Reversing
BAY72 T+
VR1 8 3
100k ‘
b7 4 ~
S1 track
I 1c1 rac
e |0 Y, 555 Pushto —
(nominaly 6 54 Ut
BAY s 1
72 SCR1
3RC10
[ek] D4 C2 )
T OipF  BAY72T, To~o1pF
Ot ! d s
5 i R122a

Fig. 4: Complete circuit of controller, showing automatic cut-out
system, speed control potentiometer YR1 and reversing switch.

the base of the output transistor Trl1 while the output
from its emitter is taken to the track via a reversing
switch S2.

The return path of the current is through R1, a low

value resistor which forms the sensing element of the
short circuit protection. When the current flows
-through R3 a voltage drop is produced across this
resistor depending on the current flowing, and is
tapped off by VR2. This voltage is then applied to
the gate of the thyristor SCR1. Without going into
too much detail it will be remembered that a
thyristor behaves like an open circuit switch passing ’
negligible current until a suitable positive potential
is applied to its gate. When this happens it turns
on and conducts in a manner similar to a diode. The
gate loses all control at this point and the thyristor
stays on even though the gate bias is removed. The
amount of potential required to trigger the thyristor
varies from type to type and this is catered for by
VR2.

If a short does occur on the track the current
passing through Rl will increase, resulting in a-
higher voltage drop, and consequently the turning on
of the thyristor. This lights the bulb, LP1, which
indicates that something is wrong. With LP1 coming
on the potential at the top of the thyristor drops
from Ve to almost zero, and since pin 4 is connected
to this point the IC will be inhibited, and its output
will drop, thus cutting off the power to the track. A
push button S1, is provided to reset the circuit once
the short has been removed. The diode D4 ensures
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Fig. 5: Opt:onal power supply, utilizing full-wave bridge rectification.
Output must be less than 18V DC.

that the voltage presented at pin 4 is low enough
to inhibit the IC, by raising the negative point of the
IC, 0-6V above ihe negative rail voltage. The
sensitivity of the protection circuit can be adjusted
by VR2 enabling it to trigger should the train be
excessively loaded. Once a fault has been cleared the
reset button is pressed and the train will restart. On
the prototype, VR2 was a normal pot, although
obviously a skeleton preset would do the same job.

POWER SUPPLY

The circuit will work from any commercially pro-
duced 12V-18V DC supply which is adequately
smoothed. If there are any doubts about the smooth-
ness of the supply, include a 2000sF capacitor of at
least 25V working across the output.

If required a simple DC power supply cam  be
easily built and a suitable one is shown in Fig. 5.

SAFETY

Since the circuit is certainly going to be used by
children, great care must be taken to ensure that
it is electrically safe. Check that all main leads and
transformer terminals are adequately insulated and
the whole shouldibe enclosed in a metal box which
is earthed. On the prototype no mains switch was
incorporated, only a neon indicator. The reasoning
behind this is that it ensures that the controller is

—>gase ] LP1 VR

% components list

. Re’sistors :

R 2803w _
VR1 100k linear poteatrometer .
VR2  100Q Trim potenﬁometer or skeleton type

_Capacitors .
B o o1uF €2 0 ﬁ‘lch 3 20501;? 95V

" Semiconductors
- Tr 23053 ’
1C1 555-—-Signatics or Materoia
SCR1 3RC10 or any general purpose thyristor
: rated at 0.5A and 25PIV,
D1, D2, D3, D4 BAYT2 or 1N or any generai-_"
purpose silicon diode

] AN4001 . ’
D6 Bridge tectiﬁex——any genarai purpase type
" rated at Ieast EA
. Mlscslhmeous

LP1 12V indicator lamp -
81 ' switch—push to break
82 switch—toggle DPDT centre off.. ’
‘Tt . Transformer—nominal 12V, 1-5A. Possah!e
e to use filament transformer and connect the )
two 6-3V.windings in series. -

Mains neon. Mains cable clamp and solder tag.'
‘Metal box approx. 185 x 115 x 75mm (% 'x 4& X, am)
- Veroboard 0-tin. pitch 76 x 31mm {3 x ﬁm)

- SCR1 l Supply ~ve
Gate Cathode L

switched off and unplugged from the mains when
not in use, and not merely switched off internally.
However, opinions will differ and a suitable switch
can be easily incorporated if desired. It is worth
mentioning here the diodes D2 and D3 shown on the
circuit diagram. In the prototype the power supply
gave 19V under no-load conditions and the maximum
working voltage of the 555 is 18V. Rather than mess
around with a zener diode etc., it was decided to
drop 1-2V just by using these diodes. Thus these
and D4 ensure that the IC is actually running at
17-2V. If the supply is less than 18V under no-load
conditions, D2 and D3 can of course be omitted. D5,
which is across the reversing switch S2 is there to
suppress the negative-going spike produced by the
motor at the end of each pulse, which could damage
Trl.

T

Earth[l] e [BIVee
Trigger [2] [7]Discharge

Output [3] [6]Threshold

Reset [4] [5]control 2N 3055

Top view of IC anode
anode +
cathode gate .
anode ate
- ate
s BTX 30 cathode 9 BRCC_?éhOde

Fig. 6: Component layout on Veroboard, showing track breaks and external connections. Tr1 (2N3055) and SCR1 (3RC10) shown to the right
must be fitted using insulating washers. Connections to the collector of Tr1 and anode of SCR1 are via solder tags.
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Oily waves

I feel I must write and protest
at the tone of your editorial of
March 1975 Practical Wireless.

I fail to see why you appear
so “anti” about exchanges
between North Sea oil rigs and
their bases. Apart from 1625 kHz
which is used by Ekofisk to work
into Stavanger, all other off-shore
installations work directly into
British or Continental coast radio
stations in the Maritime Service.
The stations heard in the 80
metre band are exchanging traffic
on ISB with Humber Radio or
Wick BRadio, or on SSB with
Cullercoats or Stonehaven radio
and thence by land line to shore
based subscribers.

All these communications are
taking place at the rate of 36p
per minute and represent revenue
to the Ministry of Post and Tele-
graphs. I fail to understand why
any off-shore station should be
expected to continually identify
itself when ¢he call is being
monitored and charged by a coast
station Radio Operator?

Life off-shore can be arduous
and dangerous and the many oil
rig and barge workers who may
phone their wives during the
evening should be entitled to a
little privacy during the QSO.
. . . . they're paying enough for
it!—Stan Crabtree G30XC (Radio
Operator, FORTIES ALPHA).

PW PSU mod

Having constructed a bench
power supply unit to the same
basic design as that described in
PW, September 1973 by J. Lewis,
B.Sc., I feel the following obser-
vation may be of use to your
readers.

The author comments in the
final paragraph: “a residual
ripple . . . could be eliminated by

adding a 100xF capacitor. . .” I
found that even a 1000pF made
little difference when used with
a particular piece of equipment
which was sensitive to hum on
the supply rails; I therefore
added, to the circuit of Fig. 9 in
the article, a 10sF 64V electro-
Iytic, between pins 3 and 4 of
the NE550A (negative to pin 4)
thereby providing AC negative
feedback and substantially reduc-
ing the hum (100Hz ripple).

I counsider that a larger value
would. produce a greater improve-
ment, but my unit is now
sufficiently ripple free for my re-
quirements.—P. J. Brent (Scot-
land).

Natural scale

I'm surprised at Mike Hughes!
In his article on the PW Easybuild
Electronic Organ, he states that
“organ purists will wince” at the
use of the equal temperament
scale. This scale has been in use
on keyboard instruments since the
time of Bach. In fact it is in use
in all musical instruments which
are “pre-tuned” such as the
clarinet, trumpet, oboe etc.

The idea behind the equal tem-
perament scale is quite simple.
The relationship between a note
and the one an octave above, is
that the higher note has twice the
frequency of the lower. A
violinist, in order to achieve this
will in fact halve the length of his
string. The frequency ratio for
notes a fifth apart is 2:3. For
notes a third apart it is 4:5 and
S0 on,

In the equal tempered scale, as
Mike Hughes says, there is an
exact mathematical ratio between
each half tone in the scale. This
ratio is 1:0594, and since there
are twelve half tones to the scale,
1:05942=2, This makes the fre-
quency ratio of the third 1:1-259
and not 1:1-25 as on the natural
scale. Similarly the fourth ratio
is 1:1-34 and not 1:1-33. The
fifth becomes 1:1-498 instead of
1:1-5.

These differences are not
enough to be noticed in ordinary
circumstances, but violinists, and
singers etc, when playing on their
own, will play in the natural scale;
and when with the piano or organ
etc. will play equal tempered.

Incidentally, Bach was the first
to write specifically for the equal
tempered system in his ‘“Well
Tempered Clavier.,” — P. G.
Quartermain (Sussex).

|
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Cramped bands

Your editorial ‘Thou shalt not
listen’ draws timely attention to
a problem which is becoming in-
creasingly frustrating to the DX
listener. For about one year now,
I have been very interested in
long range reception on UHF TV
and VHF radijo.

I find that the ordinary VHF set
offers good scope for DX work,
except that the 88-108MHz band is
cluttered with taxi and police sig-
nals. So much of the band is given
over to these, that the broadcast
band is “bunched” to such an
extent that many stations use the
same frequency, and others are
so close to each other that the
nearer ones eclipse the more
distant.

Even with a six-element array,
[ cannot now receive Radio Hum-
berside because it is obliterated
by Radio Piccadilly; RTE Kippure
is wedged between Radio Mersey-
side and Radio Manchester and
can only be heard by using screen-
ing. Radio Sheflield, on its lower
frequency, is jammed by taxi calls,
and on its higher frequency is
jammed by the police.

Recently I picked up an interest-
ing signal in Dutch. After waiting
a long time for station identifica-
tion, I was frustrated by a taxi
firm which drowned out the
station identification when it did
come. (I still don’t know which
station I was listening to!)

All these problems could easily
be solved by allocating the whole
88-108MHz band to broadcasting.
Surely the police do not enjoy
being overheard and would prefer
to be on a virtually inaccessible
band? }

Which raises another question;
What is to happen to Bands I and
III when the 405 line TV service
is phased out in a few years time?
My own suggestion is that these
channels should be allocated to
educational television; schools
broadcasts during the day and
Open University in the evening.—
John T. Haines (Lancs).

QOuch!

I thought you might be

interested in the specification of
a transistor radio seen in a mail
order catalogue;
“clear reception on 3 wavebands
VHF/MW/LW. Clear 2L,in.
dynamic speaker giving 300kW
output. Complete with earphone.”
—R. Rix (Norfolk).
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PART 3

b ]

" ELECTRONIC

M. J. HUGHES M.A., C.Eng. MIERE

This, the third part of the PW Easybuild Organ,
carries on from the April issue, and covers in detail
the keyboard wiring and the testing of the main PCB.

8FT PITCH

Readjust VR6 for maximum and adjust the pre-set
VRS until the signal level of the square wave output
approximately matches that of the spike signal. To
complete this rough setting up of the 8ft tones set
the triangular wave slider VR8 to maximum. The
sound should be more mellow but of similar ampli-
tude to the square wave signal. Now adjust the pre-
set control across the 8ft integrator VR7. Adjustment
to its full extreme in one direction will have no effect
but if its value is reduced to zero ohms the amplitude
of the signal will fall abruptly to a very low level.
Set it to the point just before the signal level starts to
fall off which will prevent nasty keying noises when
this tone is used. Now try mixing the different wave-
forms together to hear the general effect of the three
signals in various proportions. Do not expect too
much at this stage because we have yet to line up
the 16ft. pitch.

16FT PITCH

Exactly the same procedure should be adopted by
placing the lead from the 16ft. input pin on to a
mid-frequency tone pad. Start with the spike wave-
form by advancing VR10 and adjust the preset VR9
until the level is approximately similar to the equiva-
lent tone at 8ft pitch. Advance VR12 and use VR11
to set the level for the square wave. Finally, advance
VR14 and adjust VR13 in exactly the same way as
for the integrator pre-set at 8ft. pitch. Now experi-
ment by connecting the 8ft. and 16ft. inputs to
identical notes an octave apart at the same time, and
listen to the full effect of the different tone colours
produced by the main controls. When they are all
advanced to maximum the loudspeaker might over-
load, in which case use the pre-set VR15 as a master
control. Ideally the loudspeaker should be just on
the edge of overloading when the volume control is
at maximum. More will be said about this when deal-
ing with the phono output.

26

CALIBRATION

Check that the vibrato control functions correctly
and roughly tune the master oscillator so that the
organ is set to international pitch. Do this by adjust-
ing C7 while listening to the tone from leadout
number 23 (this should be International A at 440Hz),
and can be checked against a piano (the A imme-
diately above middle C) or against the BBC’s morning
radio test transmission.

When tuning, the tune control should be set mid-
way. It may be that C7 has to be almost fully com-
pressed to get the-organ in tune. When correctly set
up the tune control should shift the frequency by
about one full tone, but this will vary slightly from
one unit to another, depending on the internal capa-
citance of D1 and D2.

A wider degree of tune can be produced by re-
ducing the value of BR6 to about 4-7kQ but this is not
recommended because the vibrato effect will be too
fierce when VR2 is set to its lowest frequency posi-
tion.

The bulk of the electronics is now finished, the
next stage is the assembly of the keyboard contacts
and the wiring associated with them. This is a very
repetitive operation and calls for a reasonable
amount of patience and care.

KEYBOARD

Make sure that the correct components have been
obtained. A 49 note C to C keyboard as specified will
be required, together with 49 contact blocks. These
blocks are very delicate and should be handled care-
fully to ensure that the fine gold-plated contact wires
are not bent. Each block comprises four wires held
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in position by the phenolic laminates and rivets.
Fig. 10 shows such a block and the dotted lines show
the disposition of the wires as they run through the
centre.

For the purposes of description each wire should
be designated with a letter ‘@’, ‘b’, °c’, and ‘d’. Wires
‘a’ with b’ form one contact pair and ‘C with ‘d’
the other; in every instance the pair a/b will be
used to route signals into the 8ft busbar and c¢/d
into the 16ft busbar.

The contacts are actuated when a key is pressed
and the action can be checked by careful inspection
of the underside of the keyboard. When a note is
depressed the key pushes a small plastic actuating
link out from under the keyboard. This is designed
to push the wires ‘@’ and ‘d’ of each contact block
into electrical contact with their corresponding ‘b’
and ‘c’ wires. One of the jobs that has to be done is
to fix each contact block into position so that this
simple mechanical action can be effected.

PALLADIUM BUSBARS

The blocks are so designed so that when a key
is net pressed the signal coming from the tone
generator is shorted to earth. To avoid the problems
of connecting a separate earth lead to each switch
assembly, use is made of an earth busbar. Each block
has a small hole positioned near its “nose” and if
inspected carefully it will be seen that the wires
‘@’ and ‘d’ exactly centre on the hole.

The keyboard suppliers will provide a special rod
made from palladium which is designed to run
through this hole, and through the equivalent holes
of all the other contact blocks. This rod forms the
earth busbar and it should be clear that under
normal circumstances wires ‘a’ and ‘d’ are kept in
contact with the rod by their own springiness. When
it comes to inserting the rod, make sure that ‘a’
and ‘d’ wires are displaced towards their ‘b’ and ‘¢
counterparts so that the rod passes through the hole
without hindrance and is on the correct side of the
wires. Four palladium rods should have been
obtained, each of which is about the length of one
of the keyboard octaves.

. inner contacts bent up

Earth busbarfle

To 16ft. busbar

de=——NF

To 8ft busbar

Hole for earthing busbar
(outer contact wires normally
make contact with this busbar)
inner contacts bent up
with.forceps (see caption)

to connect with 8ft.
and 18ft. busbar

Contact biocks giued
to mounting blocks

&

Outer contacts Brass rivets
carry signal
from tone

generators

=
i
i

Plastic guides
for wire contacts

Actuator link pushes outer contacts
away from earthing busbar and
into contact with inner contacts

P
Single contact block

Fig. 10: Details of the keyboard switch assemblies (Kimber Allen)

NOTE. /t is important, when a key. is operated, that the outer contacts

of the assembly break from the earth busbar before they make contact

with the 8ft or 16ft busbars. These are adjusted by bending the

“cranked” contacls away from the outer ones, with a pair of forceps,
while operating each note in turn.

To make assembly easier, four SRBP plates (also
obtainable from the keyboard suppliers) should be
obtained. The contact blocks are glued on to these
before the sub-assembly is screwed to the keyboard
sub-frame.

KEYBOARD WIRING

The equivalent of 98 tag posts are required (strips
with tags rivetted on 6mm (Lin) cenires will do
nicely) and these are used to terminate the 60 signal
wires coming from the numbered positions on the

~main printed circuit board. Ideally there should be

Photograph of complete underside of organ keyboard, showing details of switch positioning, wiring and keyboard resistors.
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one strip carrying 26 tags and three strips carrying
24 tags each. The tags are also used for routing the
signals under the keyboard for the two pitches.

In principle a signal from the tone generator is
terminated at one of the tag posts and a 100kQ
resistor feeds from that tag to the ‘a’ wire of the
adjacent contact block. A connection is also made
from that same tag post to the tag post for the same
note an octave higher, but for this higher note key,
the tag post corresponding to the ‘d’ contact wire
should be used. A 100kQ resistor bridges across from
this latter tag to the ‘d’ contact. This looping from
one octave to the next is how the signals are routed
from. the tone generator to give notes one octave
apart (on the two pitches) when a single key is
pressed.

A glance at the underside wiring diagram Fig. 11
and wiring schedule will show the general principle.
The wires coming straight from the tone generator
board go (in every case except the bottom octave)
to the 8ft pitch contacts and the loop connections
to the 16ft contacts of the identical note an octave
higher. The bottom octave is slightly different
because there is, of course, no lower octave from
which to do the looping for the 16ft pitch connec-
tions. Instead there are eleven extra wires coming
from the main board to look after the 16ft pitches
for all this bottom octave except for bottom ‘c’.

There are not quite enough notes to provide a
16ft pitch for the lowest C on the keyboard so the
8ft and 16ft contacts are simply looped together for
this note. This is a slight nuisance but is a sacrifice
one has to make for simplicity and low cost.

The wiring in Fig. 11 might look a little frighten-

[

ing but in actual fact it is very simple and only
needs care and patience in the routing of the wires.

CONTACT ASSEMBLY

Before any thoughts of wiring however, the con-
tacts must be assembled. To do this, turn the key-
board upside down and place the four SRBP plates
exactly buiting againt each other on the wide flat
portion of the keyboard sub frame; between the
trough where the key pivois and the apertures for
the actuator links. Slide the plates from side to side
until the butt joint between the centre two plates
exactly corresponds to the centre of the actuator
link for the central ‘C’ of the keyboard. This should
position the .boards symmetrically about the mid-
point of the keyboard.

Having obtained this poition use a pencil to make
marks on the boards which correspond to the centre
lines of every actuating link of the keyboard. Use
a set-square to project these marks across the board
at every position and pencil in a centre line, this
will mark where the contact block has to be glued
into place. Draw another line 9-5mm (33in) from
the edge of the boards furthest away from the
actuators which will act as a guide for positioning
the blocks so that they line up with each other.
This prevents problems when feeding the earth bus
bar through the holes!

Using an epoxy resin glue (preferably the fast-
setting variety) put a small smear of glue on the
side of each contact block opposite the side having
the rectangular notch and position each block

Earth
busbar

Contact
La—" blocks

16ft. busbar

=2

RK3
RKE
RK11
RK16

| 8ft.busbar

K20

RK19
RK27
RK24

Lo —FKiz—-T
=@ RKIA—e

- ——@—'—@

o b e Gy IO

»-RK51

=-|-| i

——‘—
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-1

- RK31

»RK33
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BERE
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»RK49

{

|6,
o=
(W) et

22 26 27
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Fig. 11: Details of keyboard switch wiring,
and the first two notes of the second octave, and therefore should
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Keyboard PCB Other Keyboard PCB Other
Resistors | connections | keyboard Note Octave Resistors |connections| keyboard Note Octave
connections connections
RK1 31 RK25 C 16t (o A RK51 — A = Cz 16ft A
RK2 3 = RK25 C st RK52 59 RK75 s Bft
RK3 56 5 — Ct 16ft RK53 = — D 16t
RK4 57 £ RK27 Cs 8t RK54 4 RK77 D 8t
RKS5 1 g = D 16t RK55 = — D% 16ft
RK6 2 g RK29 D . 8ft RK56 9 RK79 Dz 8ft
RK7 6% —_ D=z 16ft RK57 — — E 16ft
RK8 78 RK31 Dz 8t RK58 54 RK81 E sft
RK10 52 3 RK33 E 8t RK60 1ug RK83 F st
RK11 1§ = F o 16ft RK61 8 - Fe 16ft
RK12 12 Jv RK35 F  8ft Bottom RK62 19 E RK85 Fz sft
RK13 16 = Fz 16ft octave RK63 _ E _ G 16ft] § Third
RK14 17 RK37 F: 8t ]
RK15 o T _ G st RK64 49 .E RK87 G 8t :. octave
RKI6 | 41 g RK3 | G sit RKES | — £ - Gz 16it| 5
RK17 0 & = P RK66 44 % RK89 Gs 8it| &
RK18 12 E RK41 Gz 8t RKG7 -3 - A 167t 4=
RK19 21 S _ A 16ft RK68 24 RK91 A 8t E
RK20 22 g RK43 A st RK69 ~- — Az 16t 8
RK21 26 ; . Az 16t RK70 29 RK93 Ay 8ft g
RK22 27 § RK45 Az 8it - RK71 = — B 16ft &
RK23 36 g — B 16ft | 2 RK72 39 RK95 B 8ftj <
RK24 37 v RK47 B 8it| = RK73 _— ¢ — C 16§t v
RK25 = i — cC 16ft| @ ¢, RK74 34 RK97 c st
RK26 | 32 RKa9 | C sitq® RK5 | — A — Cz 16t 4
RK27 — = c-eit] ¥ 4 RK76 60 — Cx sit
RK28 58 RK51 Cs st § RK77 _ — D 16ft
. RK29 = — D 16ft F RK78 5 — D 8ft
RK31 — — D= 16t RK80 10 = D% 8it
RK32 8 RK55 Dz sit RK81 - . E 16t
RK33 — — 2l RK82 55 . — E  sft
Eﬁ: _53 ; RK_57 E 122 RK83 —-§ — F o 16ft
RK36 13 g RK59 F st RK84 U - F s
£ RK85 - _ Fz 16ft
RK37 — & = Fr 16t =
RK38 18 E RK61 Fz sit| Second 2?23 Ay g - Z’ 1:: OI;'\’IG
RK39 =) = "G 16ft octave g
R0 | 48 & RK63 G sit] . RK33 53 - e
RKat | — 3 — Gst6it | = - RK8o | — 3§ - B
RK42 43 2 RK65 G: it §§_ RK90 45 - Gy 8t
RK43 — — A 16ft] Ba RK91 = = A 16t
RK44 23 RK67 A sitqES RK92 25 - SIS
e _ _ Azt6it] £° RK93 = — Az 16t
RK46 28 RK69 Az &t | RKo4 30 = Az 8t
RK47 — — B 16ft | S RK95 = = B 16t
RK48 38 RKT1 B 8ft &’.g_ RK96 40 = B 8it
RK49 — - c 16ftqBe RK97 — — C 16ft
Reso | a3y | Rk | C st E2V RKeg | 35V — | et 4

Main PCB to keyboard wiring schedule. Refer to Fig. 11 to begin with, in order to start the process going. Once begun, the wires going to the
PCB, and the loop wires between tags, will follow in a logical sequence, as the wiring schedule above shows,

% Due to divider limitations, this note is the same on both 8ft and 16ft pitches.
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exactly on the centre lines already drawn. Do not
try glueing the block corresponding to the central
“C” of the keyboard at this stage because it wll be
straddling a joint between two of the boards. NOTE;
if fast-setting epoxy is being used do not mix up
too much at a time because it will be found that
it takes about ten minutes to position the twelve
contacts on each board and the glue will be start-
ing to go off as the first board is finished.

Set the contact assemblies to one side for the
glue to harden. When they are really firm, drill a
hole between the outer pair of contacts on each
board to take self-tapping fixing screws. Next, offer
the boards up to the keyboard so that the ‘a’ and ‘d’
wires of each contact block exactly rest over their
corresponding actuating links. Press the boards down
against the restraining action of the springiness in
the contact wires and mark through the screw holes
on to the metalwork of the keyboard frame. Again
remove the boards and very ecarefully drill self-
tapping holes in the metal where marked; do not
allow the drill to break through the metal in an
uncontrolled manner as damage may be caused to
the underside of the plastic-covered keys.

Before screwing the contacts into place butt the
two centre boards together on a flat surface and
glue the final contact block across the butt joint.
For added rigidity it is worth running a thin fillet
of resin down each side of this block. Let this set
really hard and then carefully screw the two central
boards into place under the keyboard.

CONTACT EARTHING

Take two of the palladium rods and by carefully
lifting each pair of ‘a’ and ‘d’ contacts, pass the rods
through the earth busbar holes of the blocks that
are in position—work from either end for each rod.
Where the rods meet near the centre let them
overlap by about 6mm (4in) and solder them
together. If necessary trim off the end of each rod
so that they protrude by about 13mm (%in) from
the two extreme end contact blocks. Now screw the
remaining two contact assemblies into position and
insert the final two palladium rods from either end.
Again, let them overlap the ends of the rods already
in place and solder them together.

Now put bends in the shorter ends of the ‘b’ and
‘c’ wires for each contact block. The ‘c’ wire should
be bent upwards until it is almost vertical and the
‘D’ wire up through about 45°. It will now be pos-
sible to get the test probes of a continuity test
meter (ohms range on a multimeter) across the
contact connections to test each one. This test is
very important because clearing up problems at
this stage will greatly simplify tests later on.

Although the keyboard must be kept upside down,
make absolutely sure that none of the keys are de-
pressed (use books to stand the keyboard off the
working surface). Check that there is continuity
between every ‘a’ and ‘d’ wire and the earth busbar.
If any of them show open circuit, gently bend up the
end of the contact wire that rests on the actuating
link, so that the wire will settle itself further down
inside the block assembly to touch the earthing bar.

Next, check that when a key is pressed there is
continuity between the corresponding pairs of a/b
and c/d contacts. Of course, continuity should be
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broken when the key is released. Ideally, contact
should be made when the key is depressed just
over half of its total travel and the wires ‘b’ and ‘¢’
carefully bent to allow this to happen. To make the
organ easier to play each key should make contact
at exactly the same degree of depression as its
neighbour.

This completes the assembly and initial tests of
the contacts. There is one more test to come but this
must be reserved until some signals are available.

TAGSTRIP ASSEMBLY

Proceed to solder in the 8ft and 16ft busbars. These
are simply lengths of straight tinned copper wire
soldered to every contact block’s ‘b’ or ‘¢’ connection.
One wire runs from the ‘b’ wire of the central “C”
block and is soldered to every ‘b’ wire for the higher
notes (this is the 8ft busbar for the top two octaves).
Similarly another wire is run from the ‘¢’ connec-
tion of the same block to all the higher note ‘¢’ con-
nections (16ft busbar for the top two octaves). Like-
wise two busbars run from the “B” below central
“C” for 16ft and 8ft pitches for the bottom two
octaves, a study of Fig. 12 should make
these. connections clear, Make sure that every con-
nection is well made and that there are no dubious
or dry joints.

It now remains to assemble the tag strips into
position. The lengths of the strips should be such
that there is a tag available for every ‘a’ and ‘d’

A¥ B8 C c*

Earth busbar}

- —
Bottom 2 Top 2
octaves octaves

16 ft. busbar 10

-
8ft. busbar \H
RK48 T | ”-‘. L-RK49
RK RK RK (e Bre ruc RK
= 46 47 i 50 51 52
i
e Hy { |: t [ I
SED )
p /' : |
S3 - - \»\ |
Earth at 52 f >Twin screened lead
8it. input il

main
PCB

16t input

Fig. 12: Diagram showing orientation of contact blocks, busbars and
wiring for the split keyboard switches.

Earth
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New. Sinclair 1C20.
20 watts stereo amplifier kit
for only £795 (plus VAT)

A build-it-yourself stereo power amplifier
with latest integrated circuitry. ..
10 W RMS per channel output...
full short-circuit and overheat protection.

Latest from Sinclair—the brand new
1C20 poweramp. Itincorporates
state-of-the-artintegrated circuits —
2 monolithic silicon chips each
containing the equivalent of over 20
transistors I These deliver 1O W

per channelinto 4 Q speakers. And
the 1C20 has integral short-circuit
protection and thermal cut-out —it’s
virtually indestructible |

A complete kit!

6 resistors

15 capacitors

21ICs

2 heatsinks

Printed circuit board
Nuts and bolts

How should I use the 1€207?
Use the 1C20 for converting your mono
record player to stereo ... for upgrading
your existing stereo . .. forimproving
yourcar radio/tape player. The 1C20
runs off a 9-24 V power supply. If
you're running the 1C20 off the mains,
simply add a Sinclair PZ20 power
supply (£4.95 plus VAT).

Both the IC20 and the PZ20 are
covered by the Sinclair one-year,
no-quibble guarantee —if absolutely
any defect arises, Sinclair will replace
the whole unit—unconditionally.

You can find both the 1C20 and the
PZ20 atstores like Laskys and Henry's.
But if you have any difficuity, send us a
cheque direct and we'll send you an

www americanradiohistorvy com

Using the 1C20 to improve your car
radio/tape player's quality and
volume ? Run the IC20 off the car
battery direct. Youdon‘tneed a
separate power supply, and you're
reducing the drain on the player’s dry
batteries.

1C20 stereo amplifier
Supply voltage: absolute
maximum 24 V, minimum 6 V.

" 24V, no signal —20 mA each
channel.

18V, 9Winto 4 Q—770 mA each channel.
Power output: 74 Vsupply, 4 Q Joad,
70% distortion —-5% W RMS per channel,
20V supply. 4 Q load, 10% distortion —

10 W RMS per channel.

Total harmonic distortion: at 50 mW,
4 Qfoad, 20 V supply —less than 0.1%.
inputsensitivity:for9Winto4 Q-

90 mV.

Frequency response: —3dB at40 Hz
and 16 KHz.

Load impedance: 4 Qor8 Q, butdevice
is safe with any load.

Improve your audio equipment — today

1C20 and/ora PZ20 at once.
14-day money-back undertaking,
naturally.

Sinclair Radionics Ltd,

London Road, St lves,
Huntingdon, Cambs., PE17 4HJ.
Tel: St lves (0480) 64646

VAT Registration number: 213 8170 88.

sincli=ir
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GIRO NO. 1331 7056 A(‘ctss accepted.
C.W.O. only. P. 10p on orders below £5.
Discount: £1 —I0/° £20 159, {except net.items)
Export Order enquiries-welceme (VAT free)

SPECIAL RESISTOR KITS (Prices include post & packing)
10E12 W KIT: 10 of each EI2 value, 22 chms—IM, a total of 570 (CARBON FILM 59%,), £3-58 net
10E12 $W KIT: 10 of each E12 value, 22 ohms-—IM, a total of 570 (CARBON FILM 5%,), £3-77 net
%?EI?. iW KIT: 25 of each E|2 value, 22 ohms—1M, a total of 1425 (CA RBOE FILM 5%).

£8-19 net

30 &

R ‘W KIT: 25 of each EI2 value, 22 ohms-—lM. a total of 1425 (CARBO £8-28 net
BT I S ABAAral SN <212 4wV KiT: 5 of each EI2 value, 10 ohms—IM, a total of 305 (METAL FILM 5%, ™" £2-30 net
ALL PRICES INCLUDE VAT AT 8% Due to current world shortages, resistor kits may some and value substituti
B NS e e syt | RS
ounting: 0-01u u uF, -08BuF 1 CF—-High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%.

9, 1uk, #ip. 9-I5uF, 4ip. 0 22uF, $4p. 0-33uF, 8p. 0- 7u, 9p. 0-68uF, 11p 1uF. | w. Type Range 199 ‘/";00_499 500-999 1000+ /°Size mm
15p. 1-5uF, 23p. 2-2uF, 26p. + CF 2-IM I 75 0-60 0'55  2°4x7-5
MULLARD POLYESTER CAPACITORS C296 SERIES i CF 22M2 0-75 0-60 0-55  3-9x10°5
400V: 0-001uF, 0 OOISp.F 0-0022,F, O«OOBJuF 0: 0047p.F ZJ;p. 0-0068uF, 0-0fuf, | T CF 22-1M | 075 0-60 0-55 5-5x1
9:015uF, 0-022uf, 0-033uF, 3p. 0. 04 WF, 0-068uF, O-1uF, 44p. O-15uF, &1p | 1 MF 102M7 2 1-54 1-32 1] 3x7

60V 0-01F, 03135 FF npz‘f 004 F.0.068UF, 3ip. O-11uF, 41p. 0-I5uF, 5 T ME ioaom 3 58 i3 it

M 1~ 1 G (agld Hl P- 18 P 10 ¢ . Y "
0- zzm: 51p. 0-33uF, 64p. 0°47uiF. 84p. 0-6BuF, 126, 1ib. 14p 2 MF 10-10M 45 3-52 3-08 275 8xI75

MINIATURE CERAMIC PLATE CAPACITORS
50V: (pF) 22 27. 33 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470
560, 680, 820, K5, 2K2, 3K3, 4K7, GKB,(‘JF)O 01,0 OIS 6°022. 0" 033 047,
24p. each, 0- I 30V 5p.
POLYSTYRENE CAPACITORS 160V 53/
(pF) 10, 15,22, 33, 47, 68, 100, 150, 220, 8 470, 680, 1000, 1500, 2200, 3300
4700, 6300. IOOOO 44p.

For value mixing prices, please refer to our catalogue. (price in pence #ach}.
VALUES AVAILABLE—EI2 Series only. (Net prices above 100.)

'PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertu::l or horlzonta! 6p each 1K, 2K2,
4K7, 10K, etc. upto IM 0

SUB-MIN 0-05wW Venn:al 100 Q to ZZOK Q 5p each.

(P.W& LEIGHTON ELECTRONICS CENTR
E T EDS.

ST., LEIGH N BUZZA
Tel.: LEIGHTON "BUZZARD 2316 (S§TD. Code 05253)
CA’ TALOGUE No. 3 20p

Miniature Mullard Electrolytics SOJENFT‘?;:(EJERISM i lin (and 1K lif Siagle, 161 Dust Gang 48p. L 0 i
. 0 ,» 30g OF lin (am n, tngle, ual aAng P. LOE Slnzewlt

o 2§¥ Sp SurSov i Hrh 33;': %3;’, switeh 26p, Slider Pots. 10K, 160K, S00K. semi log 30mm, 34p. 45mm. 47p. 60mm: 550

2-2uF 63V 6lp 100uF 25V 6ip | H x5, $#b % | viopEs GS . ELECTROLYTIC CAPACITORS. Tubular & Laree

3-3uF 63V 6ip 100uF 63V ldp zi‘ 3 b “op 1 IN4001 61p | DIN 2 Pin 12p {urVY, L2, 2025, 425, 47/10, 525 8125, 10/10, 10/50, |sn_r.

4.0uF &b {30uF lev b [ 2 XL, o) T 19p | IN4002 Tip 3Pin 13p | 22/63, 25/25, 25/50, 32/35, 50/25 IOOIIO l00125 &1p. 5 (50, 80

47uF 63V Sip 150uF 63¥ ISP [ of K31 (Plam)  — 16 | IN4003 9p |5 Pinte0® 16p | 100/50, zoolzs 11p. 250/50, 18p. 500/10. Iip. 50072 |5p.

§:8uF 63V 61p 220uF 6 4V &P | £ 93" (Plainy — 29p | IN400490p [Std. Jack _ 20p | 500/50, |sp. Jogo 1o, 15p, 1000125 22p. loooiso 40p. 2000/ 10,

8.0uF 40V lp 230F 10V S8B | insertion ool 73p 73p | IN4005 12p §2.5mm iack 13p | 20p. | /25, 2ooo/|oo 3p. 2500/25, 38p

10UE 23V &iB ML ISV 205 | Track Cutier . 36p Sep | IN4006 I4p | Phono &5 | 2586150, @lia. 5006125, 6%m. 500550, €1 -0

EMF 16V gp gggu: é§¥ gp Pins, Pke. 25 22p 22p “3: ;P S%C;(EIS 1op :‘QL/YO%LZ.T)|)4‘%%°25]:F3'O?:IBSO 19p. lOO/lDO 20p. 16/350, 22p.
uF 63V 6lp 1t P Pin 10 oLl

16uF 40V 6ip 470uF 64 9p | TRANSISTORS ol A ls sl la6> i2h | METALLISED PAPER CAPACITORS

22uF 25V 6ip 470uF 40V 20p | ACI27 16tp BC2I2L 12p | O4%7 op | 3¢d. Jack  I5p | 250V: 0-05 LF, 0-1uF, €p. 025, 6p; 0-5uF, 74, 1uF, 9p. S0OV:

e A b e e A A N

33uF 16V 6lp 1000uF 16V 20p | BCIO8 [2p OC44  i8p | OA200 8p | Phono 6p ! llp. [ P- p. P

I3 40V 6lp I000uF 25V 25p | BCI0® 13p OCTI 13p PLEASE NOTE OUR NEW ADDRESS NEW KIT

32uF 63v 6ip 1500uF6-4V 15p | BCi48 12p OC8I 6P | Our new Electronics Cantre is now open in Leighton Buzzard .

4FuF 10V 6ip goom: 16V 25p | BCi4 I2p OCI170 23p | and all callers are welcome. As well as our normal stock of over 5E12 IW Metal Film-

i B OGP RN EE| Bl S B | Bhbohlne B R RN RIS | 3 e oaun,

P P . etc, to ut 12, 23
6B 16V 6lp * BCIs4l 13p 2N3702 Uip ?35‘)3_""" Calculatorsnetc ® total of 305 €325

MULTIMETER U4323
22 Ranges plus AF/IF Oscilla-
tor 20,0000 /Vole,
Vde—0-5—1000V in7 ranges
Vac—2+5—1000V in 6 ranges
lde—0-05—500mA in 5 ranges
Resistance—50—IMQ in 4 =
ranges.
Accuracy—5% of F.S.D. .
OSCILLATOR—-~1 KHz and 465
KHz (A, M.) at approx. | Voit.
Size—160 x 97 x 40mm.
Supplied complete with carrying
case, test leads and battery.
PRICE £8:30 net p & p 25p.

Vde—0-3—900V in 8 ranges.
Vac—I-5—~750V in 6 ranges.
|de—0-06—600mA in 5 ranges.
fac—0-3—300mA in 4 ranges.

Accuracy—dc—24%. ac—4%, of
hfe-—~{0-—350 in 2 ranges.
Size— 115 x 215 x 90mm.
Complete with steel carrying
case. test leads, and batte
PRICE £11-30 nec p & p 3!

V4323

MULTIMETER U434t
27 Ranges plus Transistor Tester.
16,7000 /Volt. Overload protected.

Resistance~—2K 3 —2MQ in 4 ranges.

NEW CAPACITOR KITS

€280 Kit—PC Mounting polyester 250V. 5 of each value: 0-0}
0.022, 0-047, 0-1, 0-22xF. 2 of 0-47, |uF. £1-20 net,
C296 Km—TubuIar polyester. 400VY. 5 of ecach value: 0-01,
0:022, 0-047, 0-1, 0-22uF. 2 of.0- 47uF £1-30 net.
Ceramic. Klt— uare plaauette 50V. ach value: 22, 33, 47,
100, 220, 330, 470 1000pF, 2200, 4700pF 0-01uF. £1-30"net.
250V Paper Kit—Tubular metat case. 3 of each value: 0-05, 0
0:25, 0-5, 1uF. 90p net.
500V Paper Kit—Tubular metal case. 3 of each value: 0:025,
5, 0-1, 0:25, 0-54F. 90p net.
lOOOV Paper Kit—Tubular metal case. 3 ecach value: 0- o,
025, 0-05,0-1uF. £1-10 net.

F£S.0

U434}

MULTIMETER U4324
34 Ranges. High sensitivity.
20 OOOOIVolt Overload protected.
—-0-6—1200V in 9 ranges.
Vac—3—900V in 8 ranges.
idc—3-06—3A in 6 ranges.
fac—0-3—3A in 5 ranges.
Resistance—250—5MQ in 5 ranges.
Accuracy—dc and R—21% of F.S.D
ac and db—4/° of F.S.D.
Size—167 x 98 x 63m
Supplied complete wn:h storage case.
test leads. are diode, and battery.
iPRiC £9 9gnetp&p 25p.

Vde—1 - V in 9 ranges.
Yac—1i -5—600V in 9 ranges.
1de—60—120 microamps in 2
ldc———O 6—1500mA in 6 ranges.
lac—0+6—Ii500mA in 6 ranges.

db scale—~——I10to 4 1|
Accuracy—de—I1+%, :c-—2}°/,
Size—115 x 215 x $90m|
Complete with: xteel carrymg
test leads, and battelz.

PRICE £13-40 net p & p 30p,

U4324

MULTIMETER U4313
33 ranges. Knife edge with mirror scale.
20,/ mnls\.l:ls‘ooH"h accuracy, dec-‘75mV

Resnsunce-—lKn—an m 4 range.

C MULTIMETER U435
S$-DeC £2-14 } 37 Ranges, H»gh Sensitivity
T.DeC  £3-92 | 20,0000V
#2DeC "'A” Vd:—75mV—lO°0V in8 rgs.
+30 | Vac-2-5-1000V in 7 rgs.
uDeC B 1dc-0-001-2-5A in 6 rgs.
-53 | 1ac-0-005-2-5A in 5 rgs.
2 DeC  £4.72 | Resistance~-3.300K in 3 rgs.
MMB* g e scale 0-0 5uF
ccuracy—
Hony s 7s | 9 and Ragoh of ESD.
ac an o
-+—&-P’—&—P‘ Size-205 x 110 x B4mm
ANTEX COMPLETE WITH STEEL
case. CCN240 £2-43 | CARRYING CASE., TEST
CN240  £2-01 | LEADS AND BATTERY
X25 €2:01 1 PRICE £9:'45 net p&p 25p

qmlun ELECTRONIC KITS

requires reliable firms well connected in
own markets for handling exclusive sales
in countries where no organisation yet
exists.

Send enquiries to:

AMTRON
Casella Postale 4160, Milano, Italy

poly-planar
20-Watt Full Range Speaker

Completely replaces the
conventional cone speaker
Super-thin construction
permits new installation ideas.
Power capability: 40 watts peak. Frequency range: 40 Hz-20 KHz
Sensitivity: 85 dB/M for 1 watt electncal input. Input impedance:
8 ohms. Operating temperature rang: F to +175°F. Size
(WxDxL): {-7/16” x 11-3/4” x 14-11]16", Wemht 19 ounces,

£8:00 each Stereo pair £15'50
INCLUSIVE OF VAT AND POSTAGE

web europa

P.0. Box 9, Ruthin Clwyd
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wire of all the contact blocks and ideally they should
be in an exactly corresponding position on the op-
posite side of the pivot trough of the keyboard. In
practice it is unlikely that tag strips having the cor-
rect pitch will be available but for the prototype it
was found that standard “minjiature” tag strips
having 6mm (%in) pitch would do, provided they
were broken up into approximately octave lengths,
the accumulative error in the pitch being taken up
with a gap at the octave breaks.

One strip, to correspond to the bottom octave,
should carry 26 tags and be centrally located between
the “C” and the “C” an octave higher. A length
of insulating strip (an old piece of blank Vero-
board will do) should be cut and stuck with epoxy
resin to the underside of the tag strip and, when
set, the whole assembly should be glued into position
opposite the contact blocks for the bottom octave.
The ledge between the edge of the hinge and the
pivot trough is an ideal place to stick the strips.
The next three octaves should be dealt with by
using strips each carrying 24 tags.

When all the tags are firmly glued into position
all 98 keyboard resistors between the tags and their
corresponding contact wires can be soldered in. All
the resistors are 100kQ and if an ohmeter is avail-
able it’s just as well to check each one before it is
used. When -using a large quantity of the same
component there is always a chance that there may
be an odd one out.

LOOP WIRING

Now comes the tedious bit. All the loop wires
between the tags an octave apart must be connected
up. Be very careful to start-off correctly by triple
checking the following procedure.

Start by linking the two tags associated with
bottom “C” and then run a lead of fine flexible in-
sulated wire from the right hand pin of that pair
to the left hand pin of the pair going to “C” an
octave higher (i.e. from RK2 to RK25). Next, go
from the right hand tag of bottom C# to the left
tag of C# an octave higher (i.e. from RK4 to RK27).
As long as the procedure is started off correctly
there is little chance of error because the procedure
is repetitive. There are no links to be made from
top C# to higher frequency notes or any other notes
in the topmost octave apart from C itself.

When making these loops cut the wires to exactly
the right length and strip off exactly the right
amount of insulation each time, then it will be found
that the wires tuck down together very neatly. At
the same time try to connect to the tags as far down
them as possible (near to the insulating board) be-
cause there is still another wire to connect to most
of the tags and space will be required to solder.
Once the loops are in place the wires can be tied
together to make the loom more robust, using waxed
twine or alternatively black crochet thread.

PCB WIRING

The main wiring loom that runs from the printed
circuit board to the keyboard has now to be con-
structed. Put the keyboard to one side and clear
a nice amount of room to carry out the following

Tagstrips glued to insulal fc
strips of SRBP and then glued to b
metal frame of keyboard Keyboard resistors

Fig. 13: Annotated photograph of prototype organ, showing close-up
view of actual heyboard wiring and switch block assemblies.

wiring very methodically. First cut twelve 1-22m
(4ft) lengths of fine connecting wire. Strip off 6mm
(14in) of insulation from one end of each piece.
Pick up the lengths one at a time and with the first
piece insert it through the hole numbered 35 on
the PCB (insert it from the top side of the board)
and solder it into place very carefully, taking care
not to bridge any of the fine tracks with solder
blobs. Cut off any excess wire at the joint.

This wire will, eventually, be connected to the
tag going to the topmost “C” of the keyboard (at
RK98); refer to the wiring schedule where it can
be seen that the wire going into this point is
numbered “35” to correspond with the printed board
designations. Using sellotape and a small piece of
paper make a flag carrying the number 35 and fix
it to the free end of this wire. Take the next piece
of wire and solder it to output 40 of the PCB
and do likewise, Continue in this way, refering to
the wiring schedule for details of which outlet the
wire should go to and make sure that every wire
has a correctly numbered flag on it.

Next, cut off twelve 910mm (3ft) lengths of wire
and continue with the same procedure for the next
octave down. When these are complete, cut a dozen
wires each of 760mm (2!oft) in length, then 610mm
(2ft) and finally 460mm (11ft) for the bottom
twelve notes. By the time the last dozen connections
to the board are reached it will be found that the
wires might tend to twist together. Try to avoid
this happening. A good way is to let the wires
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dangle over the edge of the table and make sure
that they all run parallel from the board.

When this has been done, double check the wiring
and ensure that there are no short circuits across
the lead-outs on the board (use the ohmeter as
described in Part 2). As a check on the wiring, take
each of the free ends of the wires in turn, bare
them, one at a time, and check continuity between
that wire and the numbered contact on the board
that corresponds to the flag on the wire. Any dubious
connections must be rectified.

Do not, at this stage, attempt to connect the free
ends of the wires to the keyboard. Tie the groups
of wires together into bundles of 12, corresponding
to their different lengths, and then carefully put the
board to one side and start building the cabinet.
Final wiring is done when gll the component parts
are properly positioned within the final enclosure.

NOTES

On some main PCB layouts supplied by PW, it may
appear that pins 1 and 2, reading clockwise, of ICS
are shorted together. This is incorrect, so on the
PCB itself, very carefully run a sharp knife between
the track of pin 1 and pad of pin 2 to clear.

The author has pointed out that the decoupling
effect of R12 is excessive and can cause a supply line
drop to the divider circuitry. This gives rise to ap-
parent instability of the dividers at some settings of
the Vibrato and Tune controls. It is therefore sug-
gested that R12 be reduced to 109 or short circuited
completely to overcome this problem.

In the components list published March 1975 values

of VR7 and C5 were incorrectly stated. They should
have read:—

VR7 220kQ miniature vert. preset.
C5 2200pF

The keyboard resistors designated R31-RI28 in
the components list, have been redesignated RKI-
RK98 to simplify the description of the keyboard
wiring.

Watford Electronics, 35 Cardiff Rd, Watford,
Herts., have brought it to our altention thal they are

able to supply the complete semiconductor comple-
ment including the divider IC’s AY-1-5051.

SCS Components of Northfield Industrial Estate,
Beresford Avenue, Wembley, Middlesex, HA0 1YY,
have informed us that as they are distributors for
many semiconductor manufacturers, they too are in
a position to supply the IC’s for the Easybuild Organ.
Telephone number for SCS components is 01-903
3168.

Just a quick reminder now for those readers
interested in constructing their own PCB. PW is
offering a full-size paper drawing of the PCB, show-
ing track layout. For those who require one of these,
please write, marking envelope “Easybuild Organ”
to Practical Wireless, Fleetway House, Farringdon
Street, London EC4A 4AD, and enclosing a PO or
cheque for 25pand a 10 x 8m szze S.A.E.

THE FINAL INSTALMENT, PART 4 NEXT MONTH,
GIVES DETAILS OF CABINET CONSTRUCTION,
FINAL WIRING UP AND TESTING.

MODEL TRAIN CONTROLLER~—continued from page 24.

g v

X Fig. 7'. Iﬂter:ot view bf canirm‘ Fox -
showing - position  of tfangformer, T
veroboard; culpul frangistor, and, In~ "
tha lid, the warping Hghls, Ieversmg' )

. switch and control potentiometer. . -

could grasp it easﬂy After some use the reversing
switch was replaced by a similar switch only this
one had a centre off position making train driving
much easier. With a little practice one can accelerate
smoothly away from rest with quite large loads or

LAYOUT

Component layout of the prototype is shown in
Fig. 6, while Fig, 7 shows the diecast box, although
any form of metal enclosure could be ‘used. For
children’s use it was decided that the knob on VR1
should be as large as possible so that little fingers
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even inch forwards and backwards with no
difficulty. [P}
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This coulldlead
o something big.

A soldering iron and a screw driver. how easily the subject can be mastered and add anew
If you know how to use them, or at least know oneend  dimension not only to your hobby but also to your earning
from the other, you know enough to enrol in our unique  capacity.
home electronics course. This course is accepted by and used in a large number of
This new style course will enable anyone to have areal  schools and colleges and forms an invaluable grounding for
understanding of electronics by a modern, practical and  professional training in the su bject. All the training is
visual method. No previous knowledge is required, no  planned to be carried out in the comfort of your own
maths, and an absolute minimum of theory. home and work in your own time. You send them in when
You build, see and learn as, step by step, we take you you are ready and not before. These culminate in afinal test
through all the fundamentals of electronics and show you  and a certificate of success. :

Build an oscilloscope.

As the first stage of your
training, you actually build
your own Cathode ray
oscilloscope! This is no toy,

buta prc}:fessnonal test Read. d d
instrument that you willneednot ea raw an
only for the course’s practical un&erstand expe”ments
experiments, but also later if 0 it di on baSIC CII'CUIts.
you decide to develop your circuit diagrams. We show you how to conduct

il knowledge and enter the In a short time you will be able to  experiments on a wide variety of
"%y profession. It remains your read and draw circuit diagrams, different circuits and turn the
8| property and represents a  understand the very fundamentals  information gained into a working

very large saving of television, radio, computers and knowledge of testing, servicing and
over buying a similar piece countless other electronic devices malntamlng all types of electronic

P L U S of essential equipment. and their servicing procedures. equipment, radio, t.v. etc.
2o i i 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.
---------------------1

Carry out over 40

: Boarild IBrochure without obligation to: ]
FREE GIFT! iR, BRITISH NATIONAL RADIO & ELECTRONICS i
ALL STUDENTS ENROLLING INOUR g SCHOOL, Dept WL/55 i
COURSES RECEIVE A FREE CIRCUIT i P.O. Box 56, Jersey, Channel Islands. : i
BOARD ORIGINATING FROM A COM-  NAME......coouiuneennnenresesnnnneeeneeneane, i
PUTER AND CONTAINING MANY ]
DIFFERENT COMPONENTS THAT CAN B A D DRESS. oottt l
BE USED IN EXPERIMENTS AND PROVIDE
AN EXCELLENT EXAMPLE OF CURRENT I ........................... :..(.B.Io‘.:kcal;s bie.a.s.e).
ELECTRONIC PRACTICE L---------------------J
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SPEAKERS

Baker Group 25 3, 8 or 15 ohm
Baker Group 35 3, 8 or 15 ohm
Baker Group 50/12 8 or 15 ohm
Baker Deluxe 12”7 d/cone

Baker Major ,, 0

Baker Regent

Baker Superb

Baker Auditorium 12

Celestion MH1000 horn
Celestion PST8 for Unilex
Celestion G12M 8 or 15 ohm
Celestion G12H 8 or 15 ohm
Cetestion G15C 8 or 15 ohm
Celestion G18C 8 or 15 ohm
Coral 63"d/cone roli surr. 8 ohm
Coral 8”d/cone roll surr. 8 ohm
EMI13x 8 3, 8 or 156 ohm

EMI 13 x 8150 d/c 3, 8 or 15 ohm
EMI 13 x 8 450 t/tw 8 ohm

EMI 13 x 8 type 350 8 or 15 ohm
EM1 13 x 8 20 watt base

EMI 63”7 93850 4 or 8 ohm

EMI 5” 98132CP 8 ohm

EMIi 8 x 5 d/cone, roll surr 10 watt
EMI 23" tweeter 97492AT .
Eagle DT33 30 watt tweeter
Eagle HT15 horn tweeter

Eagle CT5 cone tweeter

Eagle CT10 tweeter 8 or 16 ohm
Eagie MHT10 horn tweet:

Eagle crossover CN23, CN28. CN216
Eagle FR4

Eagie FRGS

Eagle

Elac 9 X 5 59RM1 08 15 ohm,

RM114 8 ol
Elac 63" 6RM171 dic roII surr.
Elac 6*" 6RM 220 dfco
Elac 4” tweete TW4
Elac 10”7 d/cnne 10RM239 8 ohm
Elac 87 8CS1753
Fane Pop 15 watt 12
Fane Pop 25/2 25 watt 127
Fane Pop 40 watt 10”
Fane Pop 50 watt 127
Fane Pop 55 12”7 60 watt
Fane Pop 60 watt 15”
Fane Pop 100 watt 18"
Fane Crescendo 12A 100 watt 127
Fane Crestendo 12B bass
Fane Crescendo 15” 100 watt
Fane Crescendo 18” 150 watt
Fane 801T 8” d/c roll surr.
Fane 807T B d/c roll surr.
Fane 808T 8” d/¢
Fane 701 twln ribbon horn
Fane 910 horn
Fane €20 horn

WILMSLOW
AUDIO

THE Firm for speakers !

Goodmans 8P 8 or 15 ohm £5-00
Goodmans 10P 8 or 15 ohm £5-
Goodmans 12P 8 or 15 ohm £12-95
Goodmans 12P-D 8 or 15 ohm £16-75
Goodmans 12P-G 8 or 15 ohm £15-75
Goodmans Audiomax 12AX 100 watt £37-50
Goodmans Audiomax 15AX £40-25
Goodmans 15P 8 or 15 ohm £21-00
Gooedmans 18P 8 or 15 ohm £36-00
Goodmans Midax 750 £16-00
Goodmans Axent 100 tweeter £7-25
Goodmans Audiom 100 12” £12:00
Goodmans Axiom 401 12" £17-25
Goodmans Twinaxiom 8 £8-25
Goodmans Twinaxiom 10 £9-00
Kef T27 £5-
Kef T15 £6-00
Kef B110 £7-25
Kef B200 £8-25
Kef B13$ £14:25
Kef DN8 £2-00
Kef DN12 £4-95
Kef DN13 £3-30
STC40016G super tweeter £6-19
Rlchard Allan CG8T 8”d/c r/surr. £6-35
2 6 ohm 70mm 80 ohm, 70mm 8 ohm -85
2}” 75 50
7”x4”30r80hm £1-40
8” x5” 3 or 8 ohm £1-50
10” x 67 3, 8 or 15 ohm £2-30
SPEAKER KITS
Baker Major Module each £10-75
Goodmans Mezzo pai, £45-00
Goodmans DIN 20 each £9-75
Heime XLK 25 pair £22-00
Helme XLK 30 pair £14-95
Heime XLK 50 pair £39-95
Keffit 1 each £20-95
Keffit 3 each £36-75
Rlchard Allan Twinkit each £3-95
Richard Allan Triple 8 each £13-75
Richard Allan Triple each £19-95
Richard Allan Super Triple each £23-75
Wharfedale Linton 2 kit palr £19-23
Wharfedale Glendale 3 kit pair £34-50
Wharfedale Dovedale 3 kit palr £52-50
PA/DISCO AMPLIFIERS
(carr. and ins, £1)
Baker Major 100 watt £49-75
Linear 30/40 £30-00
Linear 40/60 £35-00
Linear 80/100 £5895
Linear 100 watt slave £44-00

Eagle PA range in stock—ask for catalogue.

Free with speaker orders over £7—
**Hi-Fi Loudspeaker Enclosures’” book. All units guaranteed new and

perfect.

Prompt despatch. Carriage and packing:

speakers 38p each,

speaker kits 75p each (£1.50 pair) tweeters and crossovers 20p.
ALL PRICES QUOTED INCLUDE VAT.

WILMSLOW AUDIO (Dept. PW)

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire. SK9 1HF
Discount Radio, PA, Hi-Fi: 10 Swan St. Wilmslow
Send stamp for free booklet “Choosing a Speaker”

i< i T L T

1C20 10+10 Watt stereo

amplifier kit with free 16
page bookiet and printed

clrcuit £6-95 (82p)

PZ20 power supply kit for

above £4-45 (66p)

VP20 stereo volume, tone

control and preamp kit for

magnetic  and _ ceramic

AMPLIFIER KITS p_,ic ups for iC20 £4-95

2p)
Send SAE for free reprint of iC20 booklet and
data on kits.

NEW SINCLAIR

SINCLAIR CALCULATORS
AND B

Slnclalr Digital Mu|tlmeter DM2 £5l-95 (£5-26)

lair Scientific A bled £ (£1 70)
Cambridge Assembled £10- 50(
Cambridge Memory Assembled £14-95 (£1-60)
CALCULATOR POWER SUPPLY
This 8V 500mA model runs any Sinclair or other
6V calculator from the mains. Never buy batteries
again! £3-10 (65p)
e

FERRANT! ZN414

IC radio chip with data £1-20(25p). Aiso available
kit of extra parts to complete a radio £2-55 (47p)
Send sae for free leaflet

SINCLAIR PROJECT 80
AFU £6-38 (78p)
Z40 £5-12 (68p)

p)
Decoder £7-75 (89p) Trans for PZ8 £3-85 (70p)
Tuner £11-62 (£1 42) Stereo 80 £11-62 (£1-42)
Project 805 £29-95 (£3 00
Project 8055Q £33-85 (£3-30)
Project 80 SQ Quad Decoder £15-95 (£1-28)

SINCLAIR
SUPER I1C12

6 Watt IC power
amp and preamp.
With 44 page
booktet and
printed circuit
£1-80 (43p)

DELUXE KIT FOR THE 1C12

Includes ail parts for the printed circult and
volume, bass and freble controls needed to
complete the mono version £1-80 (31p). Stereo
model with balance control £3-90 (49p)

1C12 POWER KIT

Supplies 28V 0-5 Amps £3-07 (62p)
LOUDSPEAKERS FOR THE IC12

5” 8 ohm £1-40 (44p). 5” x 8” 8 ohm £1-75 (57p)
PREAMP KITS FOR THE 1C12

Myps 1 tor magnetic pickups, mics and tuners.
ono modet £1 50 (30p). Stereo model £2-70
{36p). Type 2 for ceramic or crsfstal plckups,
Mono 80p (23p). Stereo £1-60 (30p.

SEND SAE FOR FREE LEAFLET ON KITS

The
Cassettes b
buy!
Agfa Lov; Noise Cassettes 3_} usso E;o“
AT LESS THAN 4 : J k
HALF PRICE! &% J &5 Igﬁ FrH
AGFA HIGHDYNAMIC ciis | sop l 240 [ D
SUPER gt 8 | 8% | 28
AGFA STEREO-CHROM 1 5 10
CHROMIUM DIOXIDE &g ’ o ! H3 | 8%

SAME DAY DESPATCH.

.. WILMSLOW AUDIO

P. & P. 15p per order

(DEPT. PW)

i 10 SWAN STREET, WILMSLOW,

CHESHIRE, SK9 1HF

Cut-price prerecorded cassettes—send stamp for list

BATTERY ELIMINATOR

BARGAINS

The most versatile

battery eliminator ever

oﬁered Swntched output

of 3, 43, 6, 73, 9 and 12

at 500 ™A £3'90 (BDD)

Other eliminators stocked:—

250mA:—3 way switched model

giving 6, 7% and

8V £2-50 (65p).

43V £2-40 (40p). 6V £2-40 (40p) 9V
£2-40 ( 402’ 74V cassette type g
509) Double 43V + 41v £2-95 (50p)
(50 ) + 6V £2-95 (50p). 9V + Vv £2-9

P).

500mA:- Heavy duty deluxe models 6V £3-1
(65p). 74V £3-10 (65p) 9V £3-10 (659)

50mA:-

S-DECS AND T-DECS

$-DeC £1-98 (36p)
T-DeC £3-63 529;
pu-DeC A £3-99 (56p,

u-DeC B £6-99 (86p)
{C carriers:—

16 dil: plain 81p (18p)
with socket £1-77 (28p)
10 TOS: plain 78p (18p). With socket £1-68 (27p)

SWANLEY ELECTRONICS i

PO BOX 63, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown in brackets after the
price to cover the cost of post and new VAT.
Official_credit orders from schools etc. welcome.
No VAT charged on overseas orders.
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n

circuit in vehicle

Fig. 1: The clrcuit diagram of the Car Wiper Delay Unit. The circuit to the right of the dotted line
is typical for a car with negative earth and the wiper swilch in the earth lead

The voltage across C2 is initially zero but rises
exponentially due to the charging current through
VRI1 and R2. This voltage is monitored by the level
detecting circuit consisting of Trl and Tr2.

SCHMITT TRIGGER

This part of the circuit is known as a “Schmitt
trigger” and operates as follows. Initially Trl is cut
off, since the voltage on C2 is low. Trl collector
is high and is coupled via R6 to Tr2 base, so that
Tr2 is turned hard on.

Since R4 and R5 are equal, the voltage at the
junction of the two emitters is half the supply
voltage i.e. 6 volts. Now when the voltage on the
base of Trl approaches (6+Vy,) volts, i.e. 6-6 volts,
Trl begins to conduct. Its collector voltage falls and
Tr2 is turned off, causing Trl to conduct even harder
until it is saturated.

The negative going voltage at the collector of Trl
is applied via R7 to the base of Tr3, which amplifies
the current available to drive the gate of the
thyristor CSR1; thus the thyristor conducts and the
wiper motor operates. R9 is included to protect the
thyristor against current surge when the motor first
conducts.

THYRISTOR OPERATION

When a thyristor is made to conduct it will con-
tinue to do so even if the gate current is removed
until the anode current falls below a threshold
known as the “holding current”. Consequently if the
Delay Unit were being used to drive, say, a lamp
then the lamp would remain on until the current
were interrupted by opening S1, and similarly if the
wipers were not of the self-parking variety then they
would continue to function. However, at this point
the self-parking mechanism comes to the rescue.

A fraction of a second after the thyristor conducts
the self-parking switch makes contact, shorting out
points A and B. The switch thus diverts the motor
current from the thyristor and removes the gate
current, turning off the thyristor but allowing the
wipers to complete one sweep of the windscreen.
In addition C2 discharges through D1 and Rl in
readiness for the next delay period. (R1 limits the
discharge current to a safe value for DI1.)

At the end of the sweep the self-parking
mechanism switches off the wiper motor, 12 volts

38

is restored across the circuit and the cycle of events
is repeated. ]

Capacitor Cl is included to protect the circuit
against possible voltage spikes from the car’s igni-
tion circuits, although no trouble has been experi-
enced in the prototypes.

DELAY PERIOD

The delay period is determined by the time taken
for the voltage on C2 io reach 6:6 volts, and is
approximately equal to 0-7XCR (C in farads, R in
ohms). Thus with the components specified the maxi-
mum delay is 28 seconds.

A delay of several minutes may be obtained by
increasing C2; e.g. 500 uF gives three minutes. How-
ever, such a long delay is rarely required and adjust-
ment in the most useful range of approximately one
to ten seconds becomes very critical. VR1 should not
be increased in value to obtain a greater delay since
there may then be insufficient base current to turn
ont Trl.

% components list

Resistors e L
- Rt 1000 R7 10kE)

R2 15k RE 3900

R3 .1k ‘RS 050 3W

R4 1O R10 O-5(3W

RS 1kQ - Rt 2260

R6 47kQ ’

Al resistors 5% W exae;at where stated N R
VR 5001(@ hnear ’ o

' Capacitors i
C1  4TpF 25V elect.
C2° 8buF 25V elect, ’

Semiconductors
Trt BC108 (or BC149)
Tr2 BC10g (or BC149):
Trd BOC187 {or BL189)
D1 1N4148 .
D2  TIL20S light emlitmg diorie :
‘CSR1 BTY84 100V 12A {Henry's- Radw)

Miscellaneous o
Veroboard 63 x 95mm (2% % %m), MSm matm(. g
81 Single pole onjoff switch ] ) A
Knok. Matenals for case and’ iwatsmk
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‘kompre-hense-1v

As no doubt you've noticed, Home Radio
Components Ltd. are always going on about how
comprehensive their catalogue is! So out of
interest | looked up the word in a dictionary. It
said . . . "KOM-PRE-HENSE-1V, having the
quality of comprising much; extensive; full.”
Well, on that definition, the catalogue certainly
lives up to their claim. In its 240 pages there are
over 6,000 items listed and there must be getting
on for a couple of thousand illustrations. What's
more, to make it easy to find your way around, the
catalogue is most carefully indexed, with cross
references where necessary. Recently somecne
at Home Radio Components told me that they've
sold over 150,000 copies of the catalogue. I'm not
surprised! They also mentioned that many pro-
fessional people in the world of radio and elec-
tronics regard it as a standard reference work. |
don’t know about the professionals, but | know
lots of we amateur freaks would be quite lost
without it.

But perhaps you have managed to struggle along
so far without this invaluable catalogue. Why
hamper yourself any longer? Send off the coupon
below with cheque or P.O. for 98 pence. (65p pius
33p postage & packing). Every catalogue contains
14 vouchers each worth 5p when used as directed.
This means that you can recover 70 pence, the
whole cost of the catalogue plus 5p toward the
postage. Needless to say, the catalogue is backed
by a really good Mail Order Service.

Please write your Name and Address in block capitals

|
65p. p|u533p gggzlﬁgn NAME L

!
Send off the coupon today. It’s |
your first step to solving your
component buying problems. l
|

HOME RADIO (Components) LTD. Dept. PW, (Regn. No.

The price of 98p applies only to customers in the U.K. 234-240 London Road, Mitcham, Surrey CR4 3HD London §12966)
and to BFPO Addresses.

|
|
|
........................................................................ :
|
d

HOME BADIO (Components) LYD , Dept. PW, 234-240 London Road, Mitcham CR4 3HD . Prane 012648 B422
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LISTEN TO

*CRTOA .

ORDER !

£37-15!

VAT PAID
CARR. 85p

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S 5

it tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands 160-10 metres, Intérnational broad Met. i etc, etc.
giving worlid-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-“Q” Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB
sighals. Separate output for Tape recorder.

Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.

% IMPORTANT NOTE

This fine receiver is not a mass produced item, but each set is hand
built to your order, individually checked and air tested. Please allow
for this when ordering—your defivery date will be shown on your
receipt, sent by return.

* Send now for details of educational and O.A.P. discounts!

GOMMUNICATION RECEIVER

CODAR_-

THE WORLD!

——  PRAOK

acooo £10°93!
y VAT PAID
CARR, 32p

R F. PRESELECTOR

The PR40 R.F. Preselector is the sclid state version of the world famous
PR30 which it now supersedes.

it amploys Silicon *“N’ Channel FET (Field Effect Transistor) front end
followed by siticon NPN Broad Band R.F. Amp., and will substantially improve
receiver performance over the range 1:5t0 35 MHz, providing a considerable
increase in gain up to an overall average of 30dB. with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery). 12

months Guarantee .
MULTIBAND—6 vy
SHORT WAVE RECEIVER KIT
£|6‘90! CARR. 43p

All transistor T.i\.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)

complete coverage—no  gaps. Medium waves—-Trawlers—Shlp ! Shore
Al Six Bands 160-10 metr

from Austraha, Far East, Russia, USA etc. usmg 4 miniature plug m Coils.

Hi-Gain F Regen Det./AF/AF Module giving full loudspeaker output to

any exzernal 2/3 ohm speaker. Receives AM/CVYV/SSB.

Separate Electrical Bandspread, Calibrated Main Tuning.

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge

required, simple to build, printed circuit and Pictorial Instruction Manual.

futly detailed step by step

Complete Kit with 4 Co|ls {iess standard PP§ battery).

ILLUSTRATED LEAFLETS FREE ON REQUEST

ON THE DESIGN STAFF-— ® 10 COPE WITH INCREASING DEMAND ~ PLEASE
G3ISZM G3!RE NOTE NEW SALES OFFICE TEL No. BRIGHTON 38345

MON-THURS-9.30 a.m.~4.30 p.

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAI. ESTATE - LANCING SUSSEX

rinciples of Transisior
ircuits-5th Ldition s aos

® Provides a clear and comprehensive account of the circuit applications of the sophisticated tran
sistor devices now available.

® The edition has been revised to include important trends in the use of field effect transistors and
integrated circuits in sound, television and digital equipment,

® |nvaluable to aspiring circuit designers, students, home constructors; indeed anyone concerned
with the applications of transistors should find the book of immense value.

320 pages 216 x 138 mm Ilustrated ISBN 0 408 00160 7 (Cased) £6.50—0 408 00161 & (Limp} £3.20

Beginner's Guide to Transistors—2nd Edition
J. A. Reddihough, revised by R. Sinclair

® A full revision has ensured that this second edition incorporates the latest developments in integrated circuits;
logic principles have been introduced.

160 pages 192 x 126 mm lllustrated ISBN 0 408 00145 3 £1.80 February 1975

"

ORDER NOW FROM YOUR LOCAL BOOKSELLER

For full details of our books on Radio and Television write or telephone

Newnes-Butterworths, Borough Green, Nr, Sevenoaks, Kent
Telephone: Borough Green 884567—Ansafone: Borough Green 882442—Telex: 95678
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Fig. 2: Layout of the components on the Veroboard panel and interwiring details. The copper strips run horizontally. The connection to the thyristor

anode is made via a solder tag on the heatsink

An indicator is optional, but useful to show when
the Wiper Delay Unit is in operation: a small red
light-emitting diode D2 was used in the prototype.
LEDs have now become comparable in price to a
bulb plus bulb-holder and are widely advertised; the
one used in the prototype came complete with a little
plastic clip for panel mounting.

A bulb could, of course, be used instead, but note
that since the indicator will turn off during the
course of each wiper sweep, the bulb or LED should
be run at a reduced current to avoid distraction at
night: hence the high value for R11.

CONSTRUCTION

The circuit may conveniently be constructed on a
334 X 215in piece of 0-15in pitch Veroboard. If the lay-
out in Fig. 2 is used then no track breaks will be
necessary to accommodate the circuit, although care
must be taken to ensure that any nuts and bolts used
do not make contact with the tracks.

(b)

Wiper
switch

() i

FKO58

Fig.3: Connections for the four types of wiper arrangements Negative
encountered. (a) Negative earth, wiper switch in earth lead (b) normally
earth, wiper swiich in five lead (c) Positive earth, wiper switch In
earth lead (d) Positive earth, wiper switch in live lead.

The thyristor is mounted on the board using a
small bracket. Note that although the wiper motor
typically draws 5A the thyristor and R9, R10 run
quite cold, because they only conduct for a fraction
of a second during each wiper sweep, the self-park-
ing switch taking over for the rest of the sweep.

The thyristor specified is rated at 12A which is
over twice the current drawn in this circuit. How-
ever it is readily available for less than 50p which
is considerably cheaper than any thyristor in the
5A range, with the added bonus of substantial over-
load protection.

INSTALLATION

The method used to install the completed circuit
will depend on the vehicle for which it is intended.
The prototype was mounted in a simple box formed
from two pieces of aluminium sheet and sprayed with
aerosol paint to match the car: if this is done then
it is a good idea to rough up the aluminium surface
with fine glasspaper to improve paint adhesion.
Alternatively the controls may be mounted directly
onto the dashboard and connected to the circuit
board by flying leads. )

The circuit should be constructed so as to be
entirely isolated from the car chassis, the earth con-
nection being provided by a single lead from point A
or B, depending on the polarity of the car’s electrical
system.

In view of the current drawn fairly thick wire
should be used to connect up the Wiper Delay Unit
to the vehicle. The circuit is identical for systems of
either polarity, only the connections being different
(see Fig. 3). Thus it is not necessary to construct
another circuit if you exchange your elderly posi-
tively earthed car for a newer model with a nega-
tive earth. Neither is it necessary to have one side
of the circuit at chassis potential: so long as the
circuit is fully isolated from the chassis it may be
used with a vehicle whose wiper switch is connected
to the live side of the wiper motor, provided of
course that the wipers are self-parking.

The circuit will work without modification in
vehicles using 6 volt or 24 volt electrical systems, the
delay time being almost independent of supply

voltage.
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WATCH OUT

A few Ginsbergs’ back | mentioned
that it might be prudent to wait for
a while if you were intending to
purchase a digital watch. | advised
this on inside information that a big
digital watch price war was imminent
in the US. Seems | was right. At a
recent’ trade show, some watches
were offered at $75 (that's about £30
if you reckon $2-5 to the £1). Bowmar
has already introduced a two button
watch with an led readout which
gave the date in addition to the more
usual ‘hours and minutes. Note:—
Bowmar is currently filing for ban-
cruptcy in the US and rumours of a
$20 million loss are circulating and
and have already been reported in
print in the States.

Keep an eye out for Timex who
are already well-known for low-
priced time pieces. They already
have a liquid crystal watch with a
less than $90 price tag. ! still say
hang on—they should go a lot lower
yet (more inside information; besides,
remember calculators?).

ERE EAR!

How many times have you come
across the sentence ‘Have you
heard..."”, or "Did you hear about...
etc etc. Sad to say many human

4 beings haven't heard—they're deaf.

* Way down in the inner ear are

. minute hair cells each of which
<tunes” to different frequencies. Its a
simple case of no hairs no hearing, or
maybe the hairs are damaged or
useless. Then, someone remembered
that all the ear does, hair cells and
all, is to feed minute electrical signals
to the auditory nerve and hearing is
established. Somewhere along the
line it was reasoned that if only
those minute signals could be
correctly fed to the auditory nerve, the
brain would never know what was
sending them. Provided they were
right, the brain would believe that it
was receiving them from its old
friend the ear.

Enter electronics. A system was
devised for sending the necessary
impulses to the ‘auditory nerve. The
results were successful yet dis-
appointing. The upper frequency

limit appeared to be around 300Hz
and that certainly wouldn’t fool the

TLINE

I
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brain. It wouldn’t even permit the
interpretation of speech.

Then, some scientists at Stanford
University took an interest, and
they've come up with—yes, you've
guessed it, an electronic earhole;
and it looks like being a winner.
What was needed, they claimed,
was not a singie electrode, but four
electrodes. The new circuit, a mixture
of thick film and CMOS, promises to
ofter to the brain, frequencies up to
4kHz. Now this isn't good enough
for listening to hi fi, but it does cover
all the speech frequencies and if
you've previously lived ' in a com-
pleteley silent world that 4kHz upper
limit is really something.

The tiny circuit is implanted but
no electrodes are inserted through
the skin. Instead, the inputs to the
implant are sent over a minute radio
link. The link also supplies the few
milliwatts of power needed by the
circuitry on the implant itself. The
information as to which electrode
receives which impulses, their ampli-
tude, duration etc. is sent in using
an ultrasonic link.

Externally, the “patient” carries a
package which houses the micro-
phone, ultrasonic link, the coding
circuitry etc. By the end of this year
the scientists hope to have the
first "“patient' hearing. It would, of
course, be so easy to finish -this
story with a funny line, but | think a
sincere round of applause would be
much better.

ELECTRONIC
FRANKENSTEIN

Sti! talking matters medical, I'm
very interested to hear about Bell
Labs and its involvement with lead
poisoning. The Labs have come up
with a very quick and easy way to
check for lead poisoning and the
instrument only takes one minute to
perform the necessary tests. It
requires only a tiny drop of blood,
too. Once inside the machine, the
blood sample is illuminated by a
beam of blue light and the light
emission is carefully measured. If
excessive amounts of lead are present
the blood will give off a red light
which is of a specific frequency.
The redness, or rather its intensity,
is shown on a digital meter. Strangely,

ON RECENT DEVELOPMENTS

the red light comes from a sub-
stancewhichthe blood's haemoglobin
makes, when lead is present, called
zinc protoporphyrin. The instrument
is so sensitive that it can detect down
to five trillionths of a gram of zinc
protoporphyrin in the single drop of
blood required for the sample.

A very interesting aspect of this
story is just why Bell Labs is bother-
ing with human blood? Just what
has blood got to do with electronics?

According to Bell, the scientists
are extremely interested in under-
standing the electronic properties of
large molecules. This interest ex-
tends to those molecules which
control complicated metabolic and
neurological processes in bio-
logical systems. Pity Baron Franken-
stein isn't still alive unless ., .1

TIMER I.C.

It looks like another IC has arrived
just to confuse the electronics-
orientated amateur photographer,
especially if he intends making up an
electronic timer. Perhaps one of the
most popular is the Signetics 555
chip. Now, Ferranti has launched its
ZN1034E. The IC is a mixture of
digital and linear technology all on
the same chip. The company claims
that only three external components
are required and that accurate time
periods provide ranges from milli-
seconds to weeks.

The chip contains an oscillator
whose frequency is determined by
an external capacitor and resistor.
Output from the oscillator is fed to a
divide-by-12 digital divider which can
provide timing intervals up to 7,500
times the original time constant of
the external capacitor and resistor.
At 5V the chip consumes a modest
5mA and has a regulator built in.
Temperature stability is claimed to
be less than 0-01% /°C. The price of
a one-off is £2-99p from one of the
company's many distributors—NOT
from Ferranti direct.

s
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w APOLLO

TRIPLE VARICAP
VIEDIUM \WAVE
 TUNER/RECEIVER

W. POEL*

HE variable capacity effect in silicon junction

l diodes has been known and exploited for some

years. So far the use of varicap diodes has
been restricted to UHF and VHF applications owing
to the low capacitances of the available diodes. Now,
for the first time, Motorola have developed an in-
tegrated circuit consisting of three varicap diodes
whose capacitance values make them suitable for
use at MW and SW frequencies.

This article describes a tuner which- can be built
using the new device. Various methods will be
suggested for obtaining the tuning voltage so that
the complete receiver can be used in a number of
different ways including a domestic tuner amplifier,
a portable receiver and a car radio.

VARICAP DIODE THEORY

The semiconductor diode is made up from two

types of semiconductor material: one known as p-
type which has a deficiency of free electrons (or an
excess of “holes”) and the other known as n-type
which has an excess of free electrons.

When the two types are brought into contact an
energy exchange takes place as the materials try to
establish an electrical equilibrium. Some of the
electrons move across the junction to fill the holes.
This action produces an area devoid of free electrons
or holes which is known as the depletion layer.
With each side of the barrier at an opposite charge
to the other, each side can be viewed as the plate
* Ambit International.

of a capacitor with the depletion layer forming the
dielectric (see Fig. 1.1).

If a reverse bias is placed across the diode,
charges will be drawn away from junction increas-
ing the width of the depletion layer. In other words
the plates of the capacitor will be moved apart, thus
decreasing the capacitance. The diode may there-
fore be viewed as a voltage variable capacitor.

AM 0324

g
Depletion layer
Reverse bias
"_—_—_|+' === " }:_"'_

Fig. 1.1: As the reverse bias across a diode increases the width of the
depletion layer increases and hence the junction capacitance decreases.

All diodes exhibit this effect, the actual capacitance
depending on the doping of the semiconductor
material during manufacture and the area of the
junction. A “varicap” diode is simply one where the
degree of doping and geometry of the diode have
been controlled to give predictable and repeatable
capacitance variations as the bias is varied.

www americanradiohistorvy com
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VARICAP DIODES FOR MW

The main limitation in the application of varicap
diodes to lower frequencies (3 to 30MHz) has been
the high cost of devices that are capable of giving
a wide capacitance range. The well-known VHYF
diode, the BB104 has a maximum capacitance ratio
of only 2-8 as the reverse bias is varied from 3 to
30V, the total capacity swing being about 55pF.
This is completely inadequate for MW operation
where swings of about 260pF are required.

Another crucial factor in producing varicap diodes
for MW operation is the matching of the diodes to
. provide accurate tracking of the various stages
(aerial, RF, and oscillator). The wide capacity
swing means that very close tolerance has to be
observed throughout the manufacturing process,
causing prices to be high.

Because of the very large potential market for low
cost, high capacitance varicap diodes several manu-
facturers have been trying to develop a suitable pro-
duction process. Recently Motorola have produced
two* integrated circuits: the MVAMI1 consisting of
three matched diodes; and the MVAM2 which con-
tains two.

The MVAM]1 consists of three diodes with swings
of greater than 400pT per diode and a capacitance
ratio of 26 as the bias voltage is changed from 1 to
25V. They are matched to within +1:-5% over the
entire range. Price is under £3.

The availability of these diodes means that the
designer is no longer constrained by the mechanics
of cord drives, scale gearing, etc.

To complete the innovation of electronic tuning, a
new style of long throw slider potentiometer has
been produced to simplify tuning and scale arrange-
ments. A cursor can be attached to the wiper of
the potentiometer to give a direct. reading of
stations without the need for complicated mechan-
isms.

Fig. 1.2 shows how the MVAMI1 would be applied
to a typical superhet tuner. Each diode will exhibit
approximately the same capacitance swing, and since
the oscillator will be running at the signal frequency
plus the intermediate frequency according to conven-
tional superhet practise, it will be necessary to
reduce the effective capacity swing in the oscillator
section so that it will track at fsic+£ir

This is simply achieved by inserting a padder
capacitor in series with the tuning diode, the exact
value being determined by the value of the in-
ductors employed in the various tuned circuits.

Some tracking error will be inevitable, but this
can casily be kept to a tolerable level by careful
design of coils.

To set the ends of the ranges for the diodes, a
preset resistor is included at each end of the tuning
slider.

The slider potentiometer is simply used to tap
off a voltage which is applied to the diodes. It is
not advisable to employ too low a bias voltage since
the Q and cross modulation factors may be adversely
affected.

VARICAP TUNER OPTIONS

Items such as preset station selectors, be tliey push-
button or touch sensitive swiiches, can be employed
in exactly the same way as they might be used at
VHF.

Remote tuning is no problem: the tuning voltage -
can be fed down a long cable to a remote receiver
with no adverse effect since it is strictly DC. Thus
the receiver may be placed in a convenient spot
where it is shielded from interference whilst the
controls are close at hand.

Some of the other applications for the ftriple
varicap diodes are in sweep generators and spectrum
analysers, in self-tuning AM/FM receivers with
band scanning and station hold facilities, and in
transniitter low power stages, specifically in the
oscillator where synthesis techniques are used.

MW TUNER

In order for the enthusiast to experiment with the If
new device a simple IC receiver will be described in
detail. This requires a power supply of 9 to 12V
plus a separate tuning bias for the varicap of up to
25V. Various power supplies will be described, .the
particular one that is chosen being up to the user.

The circuit of the tuner board is shown in Fig. 1.3.
The IC used is available under various type num-
bers depending on manufacturer, NE546, LM1820,
1#AT20, or CA3123E, and provides all the active com-
ponents for a superhet receiver.

Negative | T
tuning
voitage . 100k 100k 100k
2 1500pF 1 300pF 1500pF 4
O.WFT ’ % r% :‘
% RE Oscillator Aerial
Z e SRS IO Atikal

Fig. 1.2: The MYAMIT may be used with a conventional superhet circuit
to conlrol the tuned frequencies of the aerial, RF and oscillator stages.
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+9V

C19
O-1uF > c21
Audio 470uF
input
LS1
VR3 ;
100k 8a
WA AM 0327

Fig. 1.4: A simple audio amplifier which can be used with the tuner.

A tuned RF stage is used which enhances selec-
tivity and helps reception in the evening when local
stations suffer from interference on adjacent fre-
quencies from continental stations.

After the RF stage there is a conventional mixer
stage followed by a- ceramic filter which enhances
IF selectivity. The IF amplifier then feeds into a
detector transformer with a conventional silicon
diode to detect the AM envelope. The audio output
can then be fed inte an external power amplifier or
a simple amplifier can be incorporated into the
design, a suggested circuit being shown in Fig. 1.4.

It is not recommended that substitutes for the
specified coils be used.

CONSTRUCTION

When using ICs that operate in a linear mode at
RF frequencies, it is virtually essential to use a
printed circuit board if instability and associated
problems are to be avoided. A suitable layout is
shown in Figs. 1.5 and 1.6. On no account should
Veroboard be used. Use a soldering iron of not more
than 25W and avoid prolonged heating of IC pins.

The prototype which can be seen in the photo-
graphs was built as a battery-operated radio with
the option of either pushbution or remote slider
tuning control. The pushbutton unit consists of six
independently variable preset potentiometers one of

which is selected when a pushbutton is pressed. The
common wiper output is taken to the tuning voltage
input on the board via a changeover switch S2 used
to select the remote slider potentiometer.

An internal 2W amplifier is incorporated within
the case using the LM380 IC and its associated
components (See Figs. 1.7 and 1.8). The speaker is
mounted in the lid of the case.

An output socket is fitted at the back of the case
to allow the connection of the remote slider tumer.
The two outer connections to the slider can be
commoned with the outer connections to the push-
button wunit but the wiper of the slider must be
selected by the changeover switch. Twin-core
screened cable was used to connect the slider
potentiometers and the main unit.

A metal case was used since the radio was to be
used with an external aerial via the coaxial socket
on the back of the case. Should the constructor wish
to use a ferrite rod aerial, the box must, of course,
be plastic. Details of a suitable ferrite rod aerial,
which is simply connected in place of the aerial coil
T1, are given in Fig. 1.9.

The volume control and the on/off switch are the
only controls mounted on the front panel.

A complete interwiring diagram for the receiver
is shown in Fig. 1.10.

Should the constructor wish to use an external
amplifier the output can be taken directly from the
tuner board take-off point.

Ordinary rotary potentiometers can, of course, be
used in place of the slider pots, but tuning is more
difficult.

TUNING VOLTAGE

In the circuit shown, a negative voltage is re-
quired for the diodes, so with the standard proced-
ure of negative earth, this poses a few problems.
Since the varicap diodes are reversed biased, the
only current that flows is that through the tuning
potentiometer.

Figs. 1.5 and 1.6 : Full size printed circuit board layout for the tuner with component locations. The external aerial lead is connected on the reverse
side of the board directly to T1 (E) to avoid stray pick-up.
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tecknowledgey

AMBIT has something more to offer the experimentally minded constructor. More than
a unique range of inductive components, the best in radio linear integrated circuits, and
our ‘by return’ service for all items in stock - and you cannot get much faster than that.
We have tecknowledgey. And plenty of it. Tecknowledgey is the sort of data and inform-
ation service that puts other component suppliers to shame.

So next time you want to buy a VHF tunerhead, a complete FM tunerset, or just one IC-
wouldn’t you like some tecknowledgey to help you make certain that you are as well up

in modern electronic technology as a component/information service that is as well

informed as AMBIT ?

The ELECTRICWIRELESS

The new Motorola varicap developments, the MVAM 1 & 2, represent the biggest advance in AM radio
design since the introduction of the semiconductor. AMBIT has both types available, plus the sort of

coil and filter backup that can only be available through the world’s largest manufacturer of consumer
radio inductors and filters. TOKO of course.
APOLLO PROJECT: the semiconductors: MVAM1, CA3123E, iN4148 package price £4.00
the coils and filter: YHCS11100AC2, 6A6371,Y18576AQ,CFUQ50D

the PCB: 75p

the complete kit for the radio module:£8.00

the unique iong slider: £3.00  the push button unit o/a o
When you buy from AMBIT, we will keep you informed of all the latest developments in this new
yaricap technology. ‘

and therest:

Larsholt 72562 FM tunerset, a unique
‘antenna to audio’ system with a
spec that includes 1uV for 26dB S/N
muting, AFC, AGC, scan tune and
lots more. Built and tested for £20.

TOKO EF5603 tunerhead. The very
best from the range, with four signal
frequency tuned circuits and MOS
input stage.Built and tested for £8.40
TOKO EC3302. A low cost, but high
performance varicap tunerhead with
AFC compatible with any guad. det.
IC IF system. Buiit and tested for £56
Larsholt 8319, the 'head’ section of
the 7252 tunerset; with AFC, AGC
varicap control, dual MOSFET. Top
quality Danish make for £7.74.
TOKO MT3302; the EC3302 with
three stage FM and two stage AM
mechanical geared tuning capacitor.
FET input stage. Only £§.§O.

91200 Our double linear phase filter
FM IF system with the CA3089E.
Which means the lowest distortion
FM IF with mute, Meter drive, AFC
twin BBR3125N Built and T for £2
FM1185 A low cost FM {F with the
CA3089E, ceramic filter, mute etc.
Mini size and high spec for £4.35.
993090 The ’‘no compremise’ top
quality MPX stereo decoder with
twin pilot ‘tone filter, LED beacon
audio preamps, &100mV sensitivity.
The best you can buy for £7.60.
91310 Lower cost MPX decoder, but

L still no corners cut with the module.

Twin pilot tone filter, LED beacon,
PLL IC. All for just £5.10.

Accessories for varicap FM radios:
iluminated edgewise panel meters
scaled 88-104 (frequency} and with
0-10 (sig.Strength}. £2.35ea £4.50pr.

package price £1.40

S

A brief selection from the main
information folder:

We haven’t got space here to go into
detail, so use our new short form list
service, for a full list-for the price of
a stamp.” Coils for everything from
audio to VHF, and plenty of stock
from our ‘by return’ service.

Adso linears,and other top technology
electronic parts. Magnifier time:
CA3089E including det.coil £1.94.
CA3090AQ inc coil (2mH) £3.75.
8038CC Siggeh chip and VCO £3.10.
MC1310P PLL decoder only £2.20.
7800 voltage regs - see lists for gen.
TOKO 455kHz mech filters £1.45.
Ceramic filters for 455kHz 50p, and
for 10.7MHz 40p each.

Linear phase filters BBR3125N for
true ‘no distortion’ 10.7MHz |F amps
£1.35 each, or £2.50 per pair.
Also 560 series PLL, LLM380/381,
TBA810, TBA651, CA3123E, 1496,
CT7001 clock chip, plus some IC
accessories -and hardware to make
the service complete.

Terms: CWO please. All prices EXCLUDE VAT. P&P 15p per order. Min.Invoice £5.00. Min CWO £1.00
Catalogue (complete with stacks of data) 40p. OR send us an SAE for short form list and summary (FOC)

All enquiries to be accompanied by an SAE piease. Please avoid burdening our phone service with requests that can be
/easily dealt with via post. Atl our goods are brand new and manufacturers first quality types. We sell no ‘seconds’ at all.

FROM. . . . .ambit

AMBIT international 37 High. Street, Brentwood, Essex. CM14 4RH tel:0277 216029 tix: 995194
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% components list

TUNER Inductors - - e o
- . Tt Toko 6AB408 N
Resistors : 2 ggr llfet‘rite’ rod, see text) - L £ o 8o o
R1 47Q R5  100k( oko 6A6408 o Py ©
R2 - 3300 R6  33kQ T3 = Toko Y18576AQ . L plAmbity .
R3 100kQ R7 200k IFT1 Toko YHCS11100AL2 ’ L
R4 100k Re  1kQ . CF1 Toko LFUOS0D . 0
All £6% 3W RO 2:2kD / R L ’
VR1 50kE: 150mm linear slider Riviin type WS 150 . Miscellaneous
" (Ambit) ggwccaxiaigggcket.
VR2 5kQlinear slide H.pin 180° DIN socket
inear siider 81 DPDT toggle switch
Capacitors . c . 82 Single pole changeover swifch
Ct  22pF 10 0-47uF 35V tantalum . Bt evPPT . - . -
Cc2  1500pF Cl1  0-047uF -B2-B4 9V PP3 (3 off). ,
C3  10uF 25V Ci2  10uF16V Printed circuit board . 0 . L
C4 10uF 25V C13  0-1uF - Six-way pushbutton. varicap TV tuner unif,
C5 1500pF Cl4 0-1uF _ . fmpevial ‘Metal Industries type 9932. Kriob, twin-
C6 104F 16V C15  0-47uF 35V tantatum . -.core screened cable, case. a &
C7 g-wF '816 '4;183.@? 2 opc R _ _
€8 &6pF 17 4700pF ’ LIE :
€9 330pF Ci8 4uF 40V & . AUD!DAM?LI I,ER ’
TC1 5~25pF miniature frimmer VR3S 100k linear carbon ©
TC2 5—28pF miniature trimmer C19 O-1ufF - o
' €20 104F 16V
Semiconducfors C21 470uF 16V
D1 1N4148 or similar small signal diode 168 Lmase - .
11 - LM1820N (or CA3123E, nAT20 or NE 546) - LS1 80 3in speaker
JC2 MVAM1 (Ambit) . Printed circuit board
If a 50kQ potentiometer were used then with a SETTING UP

27V supply the current would be 500zA. This makes
it quite feasible to use three PP3 batteries for the
tuning bias, the use of batteries also alleviating the
problems of smoothing and decoupling.

If the whole unit were to be run from the same
set of Dbatteries then the fluctuations in volume
would cause variations in the supply voltage which
would, in turn, affect the tuning voltage.

The most elegant method of supplying the neces-
sary voltages is by using the 78 series of three-ter-
minal voltage regulators. These are ICs which take
the unregulated supply and turn it out at a prede-
termined voltage. In the circuit given, (Fig. 1.11)
the main module supply is regulated by the 78112,
which is a 100mA low cost three pin 12V regulator,
and tuning voltage by the 7924.

The overall stability is excellent, the set staying
in tune over a wide temperature range.

With all the components in place, check for solder
bridges, dry joints, etc. Connect the audio amplifier,
and then, having tested the voltages beforehand,
connect the tuning supply and the main supply.

Set the tuning potentiometer to midway and adjust
T1 (or slide the ferrite rod into the aerial coil)
until some noise is heard from the AF section.
(Holding on to the coil on the ferrite rod will
assist in this procedure, as the effect of hand
capacity will enhance the sensitivity.) )

Although the IF coils are very nearly aligned, it
may be necessary to adjust the tuning poteniometer
until a strong local station is heard, then peak the
detector coil by a slight turn of the core. Then frim
the ceramic filter input and output tramnsformers—
this will need only a fraction of a turn.

If a signal generator covering IF frequency
(470kHz) is available then
loosely couple the output
to the circuit and peak for
maximum.

To align the RF and
aerial stages tune to the
low frequency end of the
medium wave and either
find a station or, using the
generator, slide the coil
along the ferrite rod (or
trim T1) for maximum
output. A means of meter-
ing this is to monitor the
voltage between the detec-
tor diode and earth, using

a high impedance volt-
meter. Note that the vol-

Rear view of the remote tuner

unit showing the . twin core ) . f
screened cable connected to tage goes increasingly
the coarse and fine tune Te8ative with increasing

potentiometers. signal.
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Fig. 1.7: Full size printed circuit board layout for the amplifier and
Fig. 1.8 component location.

A-D=100turns
D B-C=6 turns

Fig. 1.9: Ferrite rod aerial winding details. The four leads are connected
to the corresponding points on the tuner board and the external aerial
connection (E) is not used.

50

+9v

@ov oard
+HOLS
S1
[/
Fig. 1.10: Interwiring diagram
of the Apollo receiver with an
ﬂ LS1 external aerial.

om

7

Fig. 1.11: A mains operated supply which will power the tuner and
amplifier boards and give the required negative tuning voltage.

Trim the core in the RF stage transformer and
then reset to the high frequency end of the MW
band. Having established a signal, trim the capacitor
in the aerial circuit for maximum. For this tuner
the scale should be arranged so that the low end of
the frequency range just covers 550kHz, and the
high end covers 1500kHz.

Reference to your local papers should reveal the
frequencies of local radio stations and these may
then be used to provide markers. Alternatively, the
signal generator or frequency counter may be used
for calibration.

The actual frequency being received will be
470kHz less than the oscillator, in conventional
superhet fashion.

NEXT MONTH THE USE OF THE TRIPLE VARICAP IN SWEEP OSCIL-
LATORS WILL BE DISCUSSED
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GOING BACK...

I

Sir Gliter Lodge

XPERIMENTS made by
E Hertz in the 1880’s into

the field of electromagnetic
radiation through the ether in-
spired Lodge, who had already
obtained repute as an eminent
physicist. He amplified and de-
veloped the results -obtained by
Hertz and really pioneered work
on coherers. N

The detection of wireless sig-

nals using the coherer principle
was largely due to Oliver Lodge,
who in 1889 experimented with
two metal spheres which were
sited so close to each other that
they were separated by a minute
film of air.
. When current was applied the
passage of the spark made the
spheres ‘cohere’. All it needed to
restore the spheres %o their
original highly resistive condi-
tion, was a slight mechanical
shock or jolt.

Various pastes, liquids and
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metal filings were used in later
coherers and in 1890 Lodge used
an electric bell in circuit to ob-
tain the ‘de-coherence’ by vibrat-
ing the coherer itself.

In 1890 Lodge published his
findings from experimenting with
syntonic leyden jars and des-
cribed the principle of tuning.
What did not occur to Lodge at
this time was the development of
‘over the air’ signalling as a
serious competitor to the tele-
graph and telephone.

Marconi said years later that
at that time there was no known
method of creating electrical
impulses powerful enough to
project them any . distance
through the ether.

It had seemed to him that if the
radiation could be increased and
controlled (ie: tuned) it would
be possible to signal across space
for quite a distance.

Marconi’s main problem was,
that since the idea was so simple,
why had no one else thought of
doing it? We know now that Sir

e
in their radio gallery.
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Sir Oliver in his laboratory c. 1920.

Oliver had, in fact, missed the
correct answer by a fraction.

1895 saw Lodge working with
Dr. Alexander Muirhead and to-
gether they developed the Lodge-
Muirhead system of wireless
telegraphy.

The Lodge-Muirhead coherer
which must have been amongst
the most sensitive made, con-
sisted of a sharp-edged steel
wheel which just touched the
surface of a pool of mercury
covered with a thin film of oil
The wheel was driven by clock-
work. High frequency oscilla-
tions were enough to break down
the oil film while the continuously
rotating wheel ensured that de-
coherence took place as soon as
the signal stopped.

In 1897, Lodge and Muirhead
patented several of their ideas
and in 1911, the Marconi Com-
pany acquired them. In that year,
Sir Oliver was made a scientific
adviser to the Marconi Co.

Points
arising . . .

REACTION TIMER
April 1975. In the circuit dia-
gram Fig. 1 page 1098, R3 should
be shown as 27kQ and R4 as
47kQ. The component list is
correct.

PW ‘ASCOT’
CASSETTE DECK
Part 3 April 1975. Note:—Fig.

5 Part 2 ‘collector’ should read
‘emitter’.
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W.K.F. ELECTRONICS

In the March 1975 issue of Practical
Wireless, we stated that printed
circuit boards could be supplied at
the price of 70p irrespective of size,
etc.

This needs clarification. The 70p
charge only applies to single page
size (6in. x 8%in.) p.c.b.’s on SRBP
and not fibre glass.

W.K.F. Electronics are prepared to
quote separately for sizes larger than
our single page size, i.e. Practical
Wireless Electronic Organ main
board £5-50 in fibre glass, with power

TIO!

colin riches

supply board. All boards are fully
drilled and roller tinned.
Prices do not include postage and

- packing charges. As postal charges

have once again been increased (and
this applies to all mail order products)
please add extra for postage—allow-
ing approximately 10p per p.c.h.
W.K.F. Electronics, Welbeck Street,
Whitwell, Worksop, Nolfts.

TELE-TENNIS REPRINTS
These are still available from:
Chief Cashier (P.W. Tele-Tennis) IPC
Magazines, Tower House, Southampton
St., WC2E 9QX. Price is 75p + 5p postage.

“EURQOPA B”
The Solid State Modules “Europa B"”
is a 10 metre to 2 metre s.s.b. trans-
verter. It is an updated version of the
very successful “Europa’.ltis alinear
transmit and receive converter for use
with either a separate transmitter and
receiver or fransceivers. Any trans-
mission mode fed into the unit is
re-transmitted on 2m. When used
with Musen, Sommerkamp or Yaesu
gear the "Europa B" takes its power
supply direct from the accessory
socket on the h.f. equipment. When
used in conjunction with other gear,
the required voltages may be taken
from the h.f. equipment or S.S.M.'s
matching p.s.u.

The “Europa B" has a slightly
different front panel, round knobs and
an internal aerial change-over relay.
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An SO 239 aerial socket is fitted.

The specification of the “Europa
B” includes some of the following
features: dual-gate MOSFETS in the
receive converter, bipolar transistor
oscillator chain; valves in transmit
converter; low receive noise figure;
ten times more accuracy on frequency
because of the much closer tolerance
crystal used in the oscillator section;
200W p.e.p. input; transmit drive
requirement 100mW and receive
converter gain —30dB.

Price, with valves is £88. Without
valves £74. Vaives required are:
2 off QQV03/10 and 1 off QQV06/40A.

Further details may be obtained
from Solid State Modules, 63 Wood-
head Road, Solid, Lockwood, Hudders-
field HD4 6ER.
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TELEFUNKEN CASSETTE DECK
The Telefunken MC3300 HiFi is a
stereo cassette deck to DIN 45500
standard. it embodies the Dolby
system for noise suppression, has an
Electro CRO, tape selector, HNS
audio head, i.e. maximum band

modulability and automatic stereo
recording ievel contro! with manual
override. Speech/music changeover
switch is coupled with Radio/micro-
phone

input selector. Features

include: 2 extra large illuminated
peak voltage meters, also operational
during playback. 3 slide controls for
record left, record right and head-
phone volume. Headphone socket,
speaker switch. Hluminated signals
for record, playback, forward and

rewind, stop, Dolby and CRO,.
5 rocker switches for electrical
function  selection. Electronically

governed d.c. motor. 3 digit memory
counter (memory can be cut out).
Electronic end-of-tape and inter-
ference detector with stop feature.
Frequency range with chromium
dioxide tape is said to be 30-15000
kHz. Signal to noise ratio with chrom-
ium dioxide tape >57dB; Noise Sup-
pression Dolby JC; wow and flutter;
before tape < 1-0-18% and playback
<40-12%. Recommended Retail
Price is £215-00 AEG-Telefunken (UK)
Ltd., Bath Road, Slough, SL1 4AW.
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JVC SPEAKERS
Model SK8, recently added to JVC's
speaker range is designed for
systems handling up to 25W r.m.s.
The cabinet houses an 8in. free-
edge woofer and a 1in concave dome
tweeter. An acoustic suspension
principle is used to achieve a fre-
quency response of 35Hz to 20kHz.
Crossover frequency is 2-5kHz and
fundamental resonance frequency
67Hz. Sound pressure level is quoted
as 88dB/W (8Q) at 1M. The SK8's are
17%in. high, 8%in. wide and 8in.
deep. Recommended retail price is
£38-50 each plus VAT. Further
information may be obtained from
JVC (UK) Limited, Eldonwall Trading
Estate, 6/8 Priestley Way, London,
N.W.2.

“DINO"” MULTIMETER
The “Dino” muitimeter, like the
Dolomiti and Cito muitimeters hails
from the Chinaglia stable.

This 38-range meter has a basic
sensitivity of 200kQ/V d.c.” and
20kQ/V a.c.

The d.c. current ranges extend
from 5uA right up to 5A, the voltage
ranges from 100mV to1-5kV, and the
resistance ranges allow identification
from 0-2Q up to 1kMQ. Indeed, in the
one package this instrument provides
most of the measuring requirements
needed for modern semiconductor
technology. A.C. ranges extend from
5mA to 5A and 5V to 1-5kV, whilst
there are six dB ranges.

The Dino is built to the usual high
Chinaglia standards with shock-
proof ABS case, Class |, 40yA,
2-5kQ movement mounted in sprung
jewels and using a core-magnet
system. Protection diodes guard the
movement against overioad. A full-
view instrument face combined with
anti - parallax mirror help avoid
ambiguity of reading. Range
switching is achieved using a simple
five-position rotary switch in con-
junction with separate range sockets
for each selection.

A second version of the instrument
is available with all the normal
ranges, test leads and case, and
‘with an additional internal universal
signal injector. The USI version
provides a modulated r.f. output
rich in harmonics right up into the
u.h.f. zones, making the instrument
a simple dynamic analysis equipment
capable of injecting a signal and
observing the resulf.

A further optional extra is a 30kV

probe to complete the TV servicing
facility.
For further information contact
Alberto Coniglio, Chinaglia (U.K.) Ltd.,
19 Mulberry Walk SW3 6DZ. Tel.
071-352 1897.

SELF-ADHESIVE CABLE CLIPS
Special Products Distributors Ltd.
who market a wide range of tools and
equipment inform us that they can
supply self-adhesive wiring clips.
They grip instantly on any smooth
surface to give a strong and per-
manent fixing—ideal for workshop
and radio shack wiring! Insulation
of the adhesive pad is said to break
down at between 2-5 and 3kV. Price
of the clips is £1:40 4+ VAT per
hundred (size A)—up to lin dia.
Size B £1-80 + VAT per 100 for
gin dia. wires. Further gen on these
and other products from Specia/
Products Distributors Ltd., 81 Picca-
dilly, London W1V OHL.

NEW CATALOGUES

Arrow Electronics have announced
the 6th edition of their mail order
catalogue. It contains details and
prices of components, etc. ranging
from neons to nuts and bolts and
resistors to Mullard modules. For
your free copy, send to Arrow Elec-
tronics Ltd., 7 Coptfold Road, Brent-
wood, Essex CM14 4BN.

The Studio Electronics catalogue has
special emphasis placed on quadra-
phony and contains details of various
electronic musical instruments. For
a free catalogue, write to Studio
Electronics Ltd., P.O. Box 18, Harlow,
Essex CM18 6SH.

The 1975 Home Radio catalogue
is now available. It contains a wealth
of information on components and
prices and is well~worth having on
the bookshelf.—Home Radio (Com-
ponents) Lid., 234-240 London Road,
Mitcham, Surrey CR4 3HD.

A new catalogue from Elvins gives
details of prices of electronic organ
components and kits. Send a stamped
addressed envelope for a copy of the
catalogue to Elvins Elecfronic Musical
Instruments, 12 Brett Road, Hackney,
London E8 1JP.

TELE-TENNIS KITS

Marshalls, who have branches in
London and Glasgow tell us that
they can now supply complete Tele-
Tennis kits for £37, plus VAT and
postage.—A. Marshall and Son (Lon-
don) Limited, Dept. P.W., 42 Crickle-
wood Broadway, London NW2 3HD
(Tel. 01-452 0161).
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BBC CASSETTES

Latest cassette releases from the
BBC include “Show of the Week"
(includes Baby We Can’t go Wrong—
Cilla Black, Angel of the Morning—
Olivia Newton-John). It's a stereo
cassette RMC 4014, Bang on a
Drum is a kiddies tape (stereo
MRMC 004) which includes songs
from Play School and Play Away.

Stereo MRMC 018 “Hits on a Harp™
is David Snell playing popular
numbers on a harp. it's a very
pleasing sound and makes terrific
background music.

RMC 4017 is a “Top of the Pops'*
stereo cassette which contains BBC
TV’s best of the pops available over
recent months.

Finally, one for Dickens fans
(MRMC 021)—one track features
Ebenezer Scrooge (Patrick Magee)
and supporting cast in a special
dramatisation. The other side is
Abel Magwitch (John Hollis)—the
convict in Great Expectations. Both
tracks, which feature full supporting
cast, are ideal for introducing younger
children to Dickens and should also
hold the interest of older children
(and Mums and Dads) who already
know the stories—BBC, London
W1A 1AA.
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> ;f:\".“: G. SEVERN
CONVERTERS

i

CRYSTAL CONTROLLED
CONVERTER

This employs a crystal oscillator and multiplier
chain, RF stage and mixer. The crystal control
results in frequency stability otherwise not obtain-
able combined with reliable read-out of frequencies
on a calibrated receiver. As the oscillator frequency
is fixed the receiver operates as a tunable IF. A
screened cominunications type receiver with screened
aerial input socket is thus almost essential, other-
wise short wave transmissions over the tunable IF
range will break through at considerable volume. A
converter of this type is generally used for specialised
reception over a narrow band, such as 144 to
146MHz, but it can be employed for some other
freqencies.

In each case, reception can be in any mode catered
for by the main receiver. The usual communications
receiver will permit CW, AM and SSB reception
which will be of advantage for 2m amateur signals.
Few receivers will permit proper FM reception,
though some will give “slope detection” of FM
signals, which may be suitable for speech.

CIRCUIT

The aerial input goes to L1, with a tapping for
impedance matching. A second tap supplies the
source of the grounded gate FET RF stage Trl,
Fig. 4. This stage has less gain than a grounded
source stage, does not need neutralising and is
capable of broader band coverage. Coils L2 and L3
couple signals to the gate-protected mixer Tr2. The
use of three signal-frequency circuits (L1, L2 and L3)
helps remove spurious responses.

The oscillator TrS uses a 35MHz crystal doubling
in each of the grounded base stages Tr4 and Tr3,
so that L6 is tuned to 140MHz. This arrangement
is intended for reception of 144-146MHz amateur
band signals, tuning over the range 4-6MHz on the
receiver. L4 in the mixer drain circuit is resonant
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near 5MHz and LS5 couples the output to the
receiver, with a screened co-axial lead.

In converters of this type various output frequency
ranges may be chosen. An output of 4-6MHz is
likely to give quite open tuning with any receiver
while a higher frequency, such as 14-16, 24-26 or
28-30MHz may be preferred where the receiver is
efficient on these ranges and the scale is sufficiently
open. A frequency sector which requires bandswitch-
ing the receiver is probably best avoided. Where an
output other than 4 to 6 MHz is planned, the crystal,
L10, L8, L6 and L4 must be modified to suit. The
output frequency (L4) will be the difference between
the signal frequency (L1 to L3) and final escillator
frequency (L8).

As the oscillator chain consumes about 20mA the
converter is run from an external battery. Its main
advantage lies in the frequency stability of this type
of oscillator, avoidance of hand capacity and similar
effects and the ability to re-tune on the receiver to
a specific frequency.

RF MIXER BOARD

This board is shown in Fig. 5. Two tags MC fixed
with 1in. 6BA bolts provide connecting points to
the metal case. All connections between components
should be as short as possible, noting that the
“Tetfer” trimmers have tags which fit the 0-15
matrix board. Veropins are placed for L1, L2 and
L3, the coils being wound with 20swg tinned copper
wire, Fig. 6.

Coil L4 has 60 turns of 32swg enamelled wire
wound in two layers, 40 turns being close wound,
followed by 20 turns on a layer of tape. A further
layer of tape is put on and L5 wound on top, Fig. 6.

% components list

CRYSTAL CONTROLLED CONVEﬁTER

Resistors
R 2100 R6 100kQ R11 1500
R2 3900 R7 39Q R12 56k
R3 120k} R8 1500 R13 5-6kf)
R4 5600 RY9 680 . 3
R5  220Q R10 100€)

All 5 or 10% § or W )

Capacitors :

. Ct 1000pF C8 1000pF

€2 1000pF . Co  1000pF

C3 100pF - C10 1000pF

C4 0-D47uF C11  1000pF

C5 10pF C12 22pF

<6 3:3pF C13 1000pF

C7 0-01uF C14 10pF

Tubular or disc ceramic preferred,
TCH2{3/4 10pF trimmers (Jackson ‘Tetfer’)

Semiconductors
Tri MPF102 Tré BC109
Tr2 40673 Tr5 2N706
Tr3 ZTX108
Miscellaneous :

Formers Vgin. dia, (2} with cores (for VHF use),
Former %in. dia with core (L4/L5). Veroboard
33 X Fin. and 8% x tfin, 0-15in. matrix. Universal -
chassis 53 x 4 x Zin, with extra 5 X 2in. flanged
plate and 5 x 4in. flat plate {Home Radio) Co-axial-
sockets (2) Onfoff switch. X1, crystal 35MHz (wire

. leadouts) (Senator Crystals, 36 Valleyfield Rd.,

London, SW16 ZHR).
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L1 e TC1 10pF 120k
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40t closewound
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Fig. 4; above, is the more com-
plicated - circuit for the crystal
cantrofled converler, constructed
on two boards.

Fig. 5; leff, shows the RFjmixer
gircyit board, with the transistor
lead-cuf connections. The second
board Is ilfustrated in Fig. 7.

Fig. 6; helow, gives winding
information for the coils required
in the converter.

24 sw.g. enamelled copper

o BB,
L1 Tr4coliector

L5 Tr3 emitter =
L7(2t) .
top of L8 I, T C11/R9
I::__ Tr5 colletor
Z'dia Zdia
L7/L8 LS/ L10
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This coil is then connected to the co-axial output
socket and metal box utilizing a screened lead to keep
down the strength of unwanted signals in the
4 to 6MHz range.

OSCILLATOR BOARD

The oscillator and multipliers are wired as in Fig.
7. All connections should be very short, including
chassis returns such as to the base of Tr4 and Tr3
and from C11 and C8 to base. Coil winding informa-
tion is given in Fig. 6.

CASEWORK

Cut 3gin. from each flange of a 5 x 2 in. flanged
plate so that this will fit inside the box ends. The
S x 2in. screen is bolted centrally to the 5 x 4in. flat
plate and the two 4 x 2in. flanged ends are fixed using
bolts: or self-tapping screws. Co-axial input and
output sockets and on/off switch are fitted to these
ends.

The flat plate is drilled for the bolts “MC” of
the RF Mixer and oscillator boards. Each bolt has
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two extra nuts so that they can be locked tightly,
with adequate clearance under the boards. A lead
passes from C6 through a hole in the screen to L6.
The box sides and top are added only after the
converter is tested and adjusted.

OSCILLATOR ADJUSTMENT

The easiest method of adjustment is to place am
indicating wavemeter set to 35MHz near L10, and
aligning the core of L10 until a deflection shows
that oscillations are present. Set the core of L10 a
little off the peak giving maximum RF or the
oscillator may not start every time it is switched on.

Move the wavemeter set to 70MHz, near 18 and
adjust the core for maximum indication. Repeat the .
same procedure at 140MHz with the trimmer TC4
and the wavemeter near L6. Later, 110, L8 and TC4
can be readjusted slightly for best results. The
doubler chain output, with optimum tuning, is ex-
cessive for best results, causing unnecessary back-
ground noise. This is cured by slightly de-tuning for
best reception.

—continued on page 58
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TAKE 20

DAVID ANDREWS

No. 70 LED FLASHER

A series of simple transistor projects, using not more than twenty components.

HIS month’s project came about after a request

I from a young lady for “something to liven up

her appearance” at a New Year’s Eve fancy-
dress party. She wanted a gadget to cause small
lights to flash on and off about her person but, for
obvious reasons, whatever it was had to be small
enough to be secreted away somewhere in her
costume!

We offer the circuit for the benmefit of other
forward-thinking young ladies and anyone else who
is interested in a very economic and novel twist to a
well proven idea.

Circuit

To cut down on current consumption, and to
prevent any possible overheating of the fine wires,
which had to run around the lady’s anatomy, it was
decided to use general purpose LEDs which would
give a good light output for currents of the order of
5 to 20mA. Quite clearly the project called for a
multivibrator and after some thought transistors
were ruled out, the main reason being that the final
encapsulation would be teo thick whereas a dual-in-
line package integrated circuit, while taking up more
or less the same area, would give a much thinner
package for the end product.

FKO27 OS:'SV
DI
ICpin4  Mv5025 N, MEDes
N N
R4
<100
1/4 SN 7400
s| 1/4 SN 7400
Rt & R2¢ )
47k $ 47k IC pin7
ov
—0

Fig. 1: Basic circuit using two gates of the IC.

¢ By using a standard quad two input NAND gate
(SNT7400) it was found possible to make two such
flashers from the single chip and by benefitting from
the use of solid tantalum capacitors the whole cir-
cuit was housed on a piece of Veroboard approxi-
mately 112 x lin. The batteries (4*5V required) were
three SP11 types soldered together in series, with
ample interconmecting leads so that they could be
discretely tucked away in various parts of the
clothing without contributing too much to the bulk
of the equipment.

The layout we are giving in this article is slightly
larger than the prototype because we have included
the LEDs on the same board and have laid out all
the resistors horizontally, for clarity. Any other
would-be party-goers could run pairs of 32 SWG
enamelled copper wire from the board to the
individual LEDs which can be sewn into the clothing.

Direction of conductors
X Denotes break in conductors

— - —_— —_ — —_— — o — —
D2 D1 D3 D4 ta5v
3 + 3
R3 c1 R7 R8
- iX 14
2X  13pe— +
3X 02 :I =2, ¢
4X 11— . Orient?tim
i C3 fjof‘dot’ on
ERaNLS, :I_ tantalum
6X 9 it capacitors
7X 8 — to determine
+ polarity
R2| |RI RS R6
ov
i, l IFKO2B

Fig. 2: Layout for complete unit with four LEDs.

The basic circuit for one of the flashers is shown
in Fig. 1. Two of the gates from the package are
cross coupled with capacitors C1 and C2 to form the
multivibrator. Timing is controlled by these capaci-
tors and the resistors Rl and R2 returned to the
earth rail. To get reasonably low flashing speeds it is
necessary to use large values of capacitance because
it is undesirable to increase the values of R1 and R2
above that specified. With the values given the cycle
lasts for approximately half a second. To alter the
speed increase or decrease the values for Cl and C2
and leave the resistors as they are.

Initially it had been expected that it would be
necessary to feed the output of each side of the
multivibrator into each of the two remaining gates on
the chip.to act as buffers but after experimentation
this was not found to be necessary. There was
sufficient current available to drive the LEDs direct

% components list

R& 1000 {see text).
. CiiC4  47puF 6V tantalum -
(see text) -
D1j4 MV 5025 (or G.P.
Light emitting diode)
IC1 SN7400
Piece .of veroboard

L R1 4-TKQ
R 47k - .
R3  100€) (see text)
R4 10082 (see text)
RE 4.7k
"R6 4-TkQ :
R7 100 (see text)
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Fig. 7. The two sides of the
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hoard. i
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RF SECTION

If any equipment is available providing a signal in
the 2m band, adjust TCl, TC2 and TC3 for best
reception of the signal. Peak the core of L4 at about
SMH:z or at the wanted part of the frequency band.
If no tuning-up signal is available, set these trimmers
about half open and try to locate a 2m transmission.
In many areas it will probably be necessary to do
this at week-ends or other times when the band is
known to be active. Once a signal is heard, trim for
best volume. It could be necessary to stretch or com-
press L1, L2 or L3 a little, if any trimmer comes at
the limit of its travel. If necessary L4 may be peaked
by temporarily placing an aerial near the drain lead
of Tr2 and setting the core of L4 for best volume
with a 4 to 6MHz signal.

With a 35MHz crystal and L6 operating at 140MHz
the 4MHz point on the receiver dial will be 144MHz,

Finished converter with boards mounted either side of screen.

while 4-5MHz is 144-5MHz, 5MHz is 145MHz and so
on. The band 4MHz to 6MHz thus tunes 144MHz to
146MHz.

The oscillator section requires about 20mA. and the
RF/Mixer about 10mA, so a PP9 or similar battery
is suitable.

Though the need to avoid breakthrough of 4-6MHz
signals has been mentioned, it should be repeated
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that complete screening in the way described is
necessary.

For maximum possible efficiency the positions of
the coil tappings can be the subject of experiment.
A small coupling capacitance made from a length
of twin insulated wire can also be added between
the top ends of L2 and L3. However, good results
should be obtained without this, and with the tap-
pings as shown.

TAKE 20—continued from page 56

without there being any significant influence on the
running of the multivibrator.

The current through the diodes has, of course, to
be limited through R3 and R4. The values given,
100 ohms, provide maximum light output but the
current consumption of the circuit as shown is about
20mA.. This can be reduced significantly by increasing
the values of the two limiting resistors but at the
expense of light output.

Construction

The layout, shown in Fig. 2, shows two such
flashers on the single layout. The designations in
Fig. 1 refer to the left-hand pair of gates of the
integrated circuit. The right-hand pair are connected
to an identical circuit, evens the timing capacitors are
the same, but alternative values for C3 and C4 can
be substituted.

When using the tantalum capacitors make sure
they are connected with the correct polarity. Alter-
nately, use conventional electrolytics but they will
take up considerably more space on the board and
modify the layout accordingly. Likewise take very
great care to wire the LEDs with the correct polarity,
particularly if they are on the ends of flying leads!
With the type specified the cathode (end connecting
to the limiting resistor) is identified by a very small
indent at the base of the encapsulation, -which can
be felt with the finger nail.

For the more adventurous extend the circuit to
give three pairs of flashing lights using a standard
hex inverter. Notice that each of the gates used in
this circuit is operating as a straightforward inverter
with the pairs of inputs shorted together.

All the components are readily available from PW
advertisers but we regret we are unable to supply
the name and address of the young lady who inspired
the project! [Py
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SEASNAITE mea

CAPACITIVE = DISCHARG

ELECTRONIC IGIIITIUII RIT

Sparkrite Mk. 2 is a high perlorr]nance righ qualiy.

ition sysi

Bocause of the superb design of the s;-.rkme
th

Girrcuit it completaly seiiminates problems of

contact breaker. Thora is no misfire because com-ct
breaksr bounce is eliminated electronically by a

firing it the points bounce open at hig

Contact breekar burn is eliminated by reducing the
current to about 1/50th of the norm. It wiil parform
equally wel witi new. 0id, or even badly pitted points
ms of the

and ls not depsndent upon the d tim!
contact breakars for racharging the aystem.
Sparkrite incorporales

inverter which efiminates the pmblnms of scﬁ lo
of

a ahort circuit nrollc!ed

d
the transistors or the SCH. (Mlny clp.cll!vt dllchlrge
B

ignitians are not
Sparurite can theretore give you:

\/ofn,r.\, bexst QF 3
!xxdlav\ ewnS

"’S \q.uésn‘

Hn\'é.fws Hf’g,wbme_

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

up 1o 20% better fual . instant alt

starting. cleaner pluga—they last up to 5 times iongser

higher top
afficient fuel
smoother running.

without attention, fi
speeds. longar coll
burning and less air pollution,
continual peak performance

NOTE—FUEL CONSUMPTION:

r acceleration,
d battery Iife,

The fitting of a Sparkrite Mk 2 should reduce fuel
consumption although the amount of the reduction
wilf vary. A fair eatimate of the savings which could
be expected, based on reporta py our customers and

upon Our own experlence. are as follow:
any 4-cylinder vehicla. 10% Improvement
any 6-cylinder vehicle. 15% lmprovement

instructions
WE SAY IT IS THE BEST SYSTEM AT ANY PRICE

OPTIONAL EXTRAS

Electronic R.P.M. timitation

This can be included in the unit to prevent over revving.
an advantage !0 most companies, ﬁlre firms, high per-
formance drivers. etc.

Electronic/conventionsl Ignition switch.

Gives Instant changeover from *‘Sparkrite” |gn|t|on 1o con-
Ignition for performance comparisons, static

ny 8-cylinder vehicle, 20% Imp:

It is worth remembaring: that while fusl saving is
important there are many other advantages to be

gained from fitting a Sparkrite ignition system

o ouTPuT T
fonmion Con.

THGGER ncuT
W SWTCK OFF

Cialan aNG o o
SoUNCESUPFRession ] mRcARR

DESAE TG puamATt s TRGGERNG o
i QNS OF THE wmir | rormionasy
AR B GASRANIEAL KEGULATORS.

PATENTS PLNOING  ELECTRIC FULL PUMPS €1C

s2vour
ety

PRICES: D.1.Y. assembly kit £10-93*, Ready built unit£43-86*
(both to fit ali vehicies with coil/distributor ignition up to
8-cylinders}.

Switch for instant changsover lrom “Sparkrite’
to conventional ignition £2-79*, R.P.M. limiting control
£2-42" (fitted in cass on ready built unit, dashboard mount-
ing on kit).

* Including VAT, post and packing.

We can supply units for any petrol-engined vehicle (boat,

ignition

timing, etc., and wilf also 5w|1ch the Ignition off
as a security device X
bracket and instructions Cables excluded.

y stc.) with breaker ignition
Details on roqu
CALL IN AND SEE US FOR A DEMONSTRATION.

To: ELECTRONICS DESIGN ASSQCIATES DEPT. pw4
82 Bath Street, Walsall WS1T 3DE. Phone 33652

From: Name ... ... ...
Address
Plaase Supply

GQuantity

_[SPARKRITE MK_2 DIY assembly kits ot £18-33

These project boxes are manufactured from
18-gauge aluminium and come compilete
with lids and screws.
The prices shown include VAT {at 8%) but
18p should be added to the total order value
for postage and packing
Order  Length e Height
No. {in} {in} {in)
7 5% 2 14

You can build this reverse polamy protected 12V, 8W,
fluorescent light. You will receive all of the necessary parts:
white enamelled ready drilled metaiwork, ready drilled
heatsink, printed circuit board, high quality components
and transiormer, end caps and cable. the fluorescent tube,
nuts, bolts and washers, etc. and simple assembly instruc-
tlons and operating instructions.
h h When complete the light has a wide variety of uses such as
2 workshop and workbench illumination, garage hghtmg,
4 1 emergency lighting, lighting for camping, caravaning or
gt boating, as an Inspection lamp and many more.

If you can't spare thr to put the light together then we will
;up‘p:lyslt ready built (for a few extra pence).

| SPARKAITE Mk. 2 ready busit negative earth at £13-86

SPARKRITE Mk. 2 ready built positive aarth at £13-86

ignition changeover awitches &l K2-7%

Price R.P.M_Limit sratems in tha above units at £2-42

{inc. VAT)

Fiuorescant light assembly kits f £3-18

Fiuorascent light built units at €3 T8

Diffusers for the above at S8p

of number alum. boxes at

of numbar sium_boxes at

ot aumber sium. tioxes at

4
5
§
7

10
Boxes can be made to any size but the mini-
mum order for special sizes 1s 500. Genaral
trade enquiries weicome.

Assembly Kit £3-19 (inc. VAT, post and packing). -
Ready built £3-78 (inc. VAT, post and packing).
Diffuser 59p extra {inc. VAT, post and packing).

T encloss cheque/P.0. for ¢ Cheg
{Send S AE. it brochure only nqulud)

Ei;fnst."::atszf - [ TTL & SEMICONDUCTORS AT LOWER PRICES!
"'“ﬂ for., ‘"’""g HLA URA DRA H FAST DELIVERY PRICES INCLUDE VAT (AT 8°%)
i?,:,pmp:nr:: e Type lisd siseigor  Type dr24 25e1%04  Tyoe 124 2583 1004
sistors, capacitors T4 0-14 013 0-12 7440 0-15 0-14 0-13 7486 0-26
diodes,  transis.- 7401 0-15 014 013 7442 0-69 063 058 7489 3~5s 32¢ 25
tors, etc. Rigid M0z 013 014 013 7445 089 0'§2 076 7430 048 0-44 04
plastic units o 7403  0-15 0-14 013 7447 0-89 0-73 0-76 7481 0-86 0-7¢ 0-69
terlock together Tis o013 018 0-15 7450 ©0:15 0-14 013 7492 0-51 0-46 0-42
in _vertical and 7405 0-18 016 0-15 745 0-15 014 013 7493 0-48 0-44 0-41
horizontal com- 7408 0-18 0-16 0-14 7453 0-15 0-14 .0-13 7495 0-68 061 0-57
binations. Trans- y 7410 615 0-14 0-13 7454 0-15 0-14 013 7496  0-77 0-69 0-65
arent lastic 7412 0-21 0-19 0-17 7460 0-15 0-14 0-13 74107 0-34 0-31 0-29
gr.wgr,havzhb,; Es 7413 0-32 0-31 0-30 7472 0-28 0-25 0-23 74121 0-34 0-31 0-29
slots: 1D have 7417  0-30 0-29 0:28 74713 0-33 0-31 0-2% 74123 0-68 0-61 0-57
space alwders Build up any 7420 015 0-14 0-13 7474 0-33 0-31 0-29 74141 0-79 072 0-67
slnzec:blne:forw I, bench-or table 7427 0-27 0-25 022 7475 0-50 0-45 0-42 4145 0-89 0-81 0-76
i LE UNITS (5" x 24" x24") £1 00 Dozen % & 7430 015 014 013 7476 634 0-31 029 74157 6-87 079 072
DOUBLE UNITS £3-50 Dozen. TREBLE(3D) £3-50for8 7432 0°27 0-25 0-22 7480 0-47 0-42 0-39 74175 0-99 0-90 0-84
DOUBLE TREBLE £4-90 for 8. 5 sizes 7437 0-29 0-26 0-24 7483 0-89 0-80 0-74
EXTRA LARGE SIZE (6D1) £4:50 for 8. Al 1N4148 4p, 1N4001 43p, 1N4002 5p, 1N4003/4 6p, ZTX107 10p, ZTX109C 11p.
Carriage 40p. Orders over £10 post free. All devices fuil spec. by famous manufacturers. TTL MAY BE MIXED FOR
QUANTITY DISCOUNTS! 5% in £1 fcr orders over £[5 QUANTITY PRICES. S.A.E. for catalogue (includes TTL pin layout guide).
74% for_orders over £30. Q for lar 10p P. & P. on orders under £2, otherwise POST FREE by 1st. class mall.
PLEASE ADD 8°, VAT TO TOTAL REMITTANCE. J. C. JONES (Dept. PW4)
l:I_AlD[LﬂI}{]E (Dept. PWS), 124 CRICKLEWOOD BROADWAY, 46 BURSTELLARS, ST. IVES, HUNTINGDON PE17 4XX
s L LONDON N.W.2 0}-450 4844 (Mail Order only)
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1||F||I'Irt,- Wq-und ‘Reaigtars. Cur ser
ad --gluea. K]

Sttr&q'g ram
iltranel
k

Mﬁ'll:hl d pair af E‘.lnuu kshn!f Epnaiu_nr:;.
Triak f|

Liﬂht Dependent Rosigtors (RCA
534} 30p oach, 4 far £1-98,

P-L Boards (not

1 alt & fransistor EinQ

1ot d bran

V |J..1I..I
l-l'l‘l.lrm .qupp'l}rﬁ-. 10
£1-00,
Edguwlsu Level
II sop,

values,

maoters, 200w,

spring cki
-ﬂl.lu i fmu m Ch a
]

BESR PY2a, similar to H7 70 singla play,
with B Yy dig 6

Circuil Diagram supplied with VHF
tuner £3-25

Eu guUson Stereogram Chassis, MW
H

15 ﬁﬁSQRTED SWITCHES £2.00.
503 way to 7 way TAG. STRIPS,
£1.25. ALMA REED RELAY TYPE
DRH. I VOLTS. S5p.

REPANCO & DENCD COILS. NEW,!
E:TKED OuUR EELE!:TIQN*—E FOR
£1.2

Gaods not dr-s;pau:hq_:l o tmd& UK -
J}n ab -wrdatd wncer £1-40,

ﬂr- Ilandlul ff
and packing on aif
AII liems ingluda

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTON, LU3 IJD, BEDS.

“blﬂllﬂ:lt L ram e
! I, epk o F ULL]

4 STATION lNTERﬁOM

Solve your communica-

e —— c tion problems wjth this
4-Station Transistor Intercom system (1 master and
3 Subs), in robust plastic cabinets for desk or wall
mounting, Call/talk/listen from Master to Subs and
Bubs to Master. ¥deally suitable for Business, Sur-
gery, Schools, Hospital, Office and Home. Operatea
on one 9V battery. Onjoff switch. Volume control,
Complete with 3 connecting wires each 66ft. and
other accessories. P. & P. 50p

MAINS INTERCOM NEW MODEL
No batteries—no wires. Just plug in the mains
for instant two-way, loud and clear communication.
On off switch and volume control. Price £23.75
per pair P & P. 60p

—
Bame as 4-Station Intercom for two-way instant
communication. Ideal as Baby Alarm and Door
Phone. Complete with 86ft. connecting wire and
: Battery. P. & P. 40p

£6-45
Why not boost
=——==""" business _effi-
clency with this incredible Telephone Amvlifier.
Take down long telephone messages or converse
without holding the handset. A useful office aid. On/
off switch. Volume Control. Complete with Battery.
P, & P. 30p. Full price refunded if not satisfied in

7 days. 5
WEST LONDON DIRECT SUPPLIES (FPW.5)
169 KENSINGTON HIGH STREET, LONDON, W.8.

RESISTORS
£5WORHE2
Why Pay More?

values — 5% tol. for less than half the retail
price from Irish suppliers.

NO CUSTOMS OR DUTY ON ORDERS
FROM CUSTOMERS IN THE 26 COUNTIES.

-
IR - —

Please allow two weeks for delivery

Electronic Supplies Co.

38 MERRION SQUARE, DUBLIN 2. IRELAND.

I enclose £2.00 + 10p P & P (Cheques or Postal Order)
made payable to Electronic Supplies Co. £2 resistor offer

NAME.. .

Everest Instruments Ltd.

34, Shak e St, N

h Tel: (0602) 45466

All prices quoted include P&P & VAT, min order £1,
C.W.0. only, 1210 §,A.E. for full lists. Ttade enquiries

Invited.
Transformers 240/110v £ p
Volts Amps £p autos 30 watts 262
6-3 i-5 1-66 50 3-33
6-3 3-0 1-90 100 ,, 476
g-0 1-0 1-66 150 ,, 6-07
12:0 15 1-90 200 7185
12-0 30 274 600 ,, 15-47
6-0-6 05 1-78 Bulk tape eraser 321
9-0-9 35 1-78 15-8-3 ohm 12 watt
9-0-9 10 2-03 matching 1-55
10-0-1¢ 2-0 2:73 Transistor driver
12-0-12 1-0 2:02 4141 -24
12-0-12 2:0 285
12-0-12 3-0 3-93 P.C. Board
15-0-15 1-0 2-62 th‘le sided
13-0-18 2-0 3-93 r.hp sq ft 0-50
0-10-12.14. qule sxded ﬁbfP
16-18 40 447 q ft 0-65
0-5-20-30~ Double sided f‘b!e
40-60  2:0 §-95 glass sqfto
Battery charger cut in multlples of S"
transformers ie 6x6, 6112, 12%12,
6&12v 1-0 2-14 1218
2.0 2-98 Circuit etchant 250m! 0-50
4:0 393 1Ib fertic chlaride  0-5¢
Speakers SWR 50 swr & power
3" EM!8 ohm tweeter twin meter
97492 [ 2

tweeter 51C4D 1:43
3" AudaxBB ghm lweeter

5” Audax 8 ohm bass

728 3
5” EMI 8 ohm
14A15648 119
63" EMI d/cone 8 ochm
93850CC 464

7 x 4 EMI 15 ohm
99950AN 0
8 x5 EMI d/cone 4 or

ohm 10 watt 3-22
0 x 6 EMI 8 ohm
93870KG/H 2:26

wat 11-90
10x 6 Elac 8 ohm d/cone
610RMS59 3-57
8” Elac 8 ohm
8RM/306 3-57
8” Celestion & ohm

d/cone PS8 9858 3:57
2" EMI 25 w?)tt 8 ohm

13 x 8 EMS 25 watt 8 ohm
2390GF/H 10-12

Mlscellaneous
R 10 swr single

meter 8-20
Electrolytics.
stated,

Volts

47 4
100 4
330 4

33 6

68 6-3

470 LB
1000 6
22 10
25 10
47 10
100 10
220 10
32 10
18 16
33 16
68 18
220 16
330 16
100G 16
10 25
22 25
47 25
100 25
150 25
200 25
476 25
1280 25
8000 25
100041000 30
2500 30
‘8 40
15 40
100 40
1000 350
1 €3
2-2 83
4-7 63
10 83
15 62
22 a3
32 63
800 63
2500 £3
AT0¢ 83

-

™
O N LGN g D0 o N A gy g gt~

o
R N B g d ot il 281000 ]

-
Y
s

Illummated (12v) edge
meter 19

5x7 Ied alpha numeric
matrix 14 dil 3-00
BB113 triple varicaps 0-30
Dual reed relays 35 ohm
coil 2 reeds N.O,
BC177 complimentary
to BC107 0-20

0-18
10K 1in atereo pots 0-39
100K Iog stereo pots +
D:P. 0-4
250 ohm 1ln pots + S
witch 3 shaft 020
110v solenalds 025
8280A BCD decade
counter
Twin tuning 300 + 250pf
with ganged 100K pot
for varicap tuning  0- 40
3-7-70pf disc com~
pression frimmers 0-08
0-47mfd @ 100v

polycarbonate 010
1-0mfd @ 100v
polycarbonate 012

0:01mfd @ 160v tubular i

6-04
0:0033mfd @ 1500v  0-04
250ml plastic bottles

for etching sotution 9-15
250v C"80 capacitors
0 01 5, 0-022,

047

0:02
01 ' 0-03
0-33 006
1:0 0-12
2-2 0:20

Tubular with axial leads except where

Pence

single end p/c fitting

single end p/c fitting

single end can
sinale end can
single end can
single end can

singie end can

single end can
sinule end can
single end can
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[ SPECIAL

PRODUCT
REPORT

in this country of the first digital multimeter selling at

under £100. Now a number are available at around
£60—quite a drop even if you don’t take into account the
intervening fall in the value of the pound. As in the case of
pocket calculators, the main factor behind this fall in price
lies in the adoption of LSI techniques for the heart of the
circuitry.

One of this new generation of digital multimeters is the
DM2 by Sinclair Radionics—their second venture into the
field. In common with most of the lower priced digital
meters it uses an integrating converter, in this case one
based on the dual-slope technique which offers a number of
advantages over the simple system. A description of the
basic principles of the dual-slope integration d.v.m. would
p':obably be of interest to those not already familiar with
them.

N OT very many years have passed since the appearance

f To vx
/
/
variable Fixed
slope vi slope
t . 2 . s
Fixed v Variable ] \\

! time time \
FK063 To X

-Vref

Fig. 1: The dual-siope integration technique.

sSirl=ir |

Dual slope integration

The unknown voltage Vx is applied to a voitage-to-current
converter whose output charges a capacitor over a fixed
time #1/t2, see Fig. 1, controlled by a standard frequency
oscillator. The voltage V1 attained by the capacitor at the
end of this fixed time is proportional to the unknown voltage
Vx.

At time #2, the capacitor is disconnected from ¥x and
connected instead to a reference voltage of the opposite
polarity, ~Vref. it will then discharge at a rate set by -Vref
until its voltage reaches zero again at time #3. The period
2/t3 is thus proportional to V1, which was in turn proportionai
to Vx, so by measuring that period we will have an indication
of the unkown voltage. The measurement is simply per-
formed by feeding the output of the standard frequency
oscillator to a digital counter via a gate which is arranged to
open at time {2 and close again at 13. By suitable scaling the
counter will indicate directly the applied voltage.

Because the same oscillator both controls the charge
period and measures the discharge time, its actual frequency
is not important—the only requirement is that it should
not change during the measurement. For similar reasons,
the value of the capacitor is not critical; it just needs to have
good short-term stability. Thus temperature changes and
long-term drifts have little effect on the instrument's
accuracy.

Operating speed

Since integration by its very nature and definition takes
time, integrating meters are not fast in operation. They are
therefore unsuitable for applications where a rapidly fluc-
tuating input is to be monitored, for instance where a controi
is to be set quickly to produce a certain voltage reading, or
in data-logging systems where successive sampling of a
number of input levels is required. To this cloud there is a
silver lining, however, for this slow response will integrate
out noise spikes which can upset faster reading instruments.

The Sinclair DM2 is a 3% digit instrument. For the benefit
of those readers unversed in d.v.m. terminology, this means
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How o order
the cassette unit
for your Kempton
or Ascot player.

As a reader of Practical Wireless, you can get the
cassette mechanism for your car stereo player direct from
Goldring.

The units for both the PW Kempton and Ascot are
made by Lenco-and based on the famous STAAR design,
with wow and fiutter reduced to 0.3% max.

All you have to do is send the coupon to us, with a
cheque or PO made out to Goldring Ltd. Be sure to state
which unit you need. For- the Kempton, it's Lenco FFR at
£18.90; for the Ascot, it's Lenco CRV at £1998. Prices
include packing, carriage and VAT,

The units are also available from selected distributors.

Lenco FFR for the Kempton. Robust.
and precision engineered, it's
widely used in industry and by
Europe's largest car stereo
manufacturer.

Lenco CRV for the Ascot. A
record/replay unit made to
hi-fi standards. Features of the
Ascot Player include dynamic
noise reduction, auto-stop and
cassette ejection at end of play.

To: Goldring Ltd, 10 Bayford Street, Hackney, London E8 3SE
l Please send me: Lenco FFR at £1890 I
l Lenco CRV at £19.98 :

l I enclose PO, cheque for £

NAME

I ADDRESS ' ' I

R

| ©Goldring |
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SUPERSOUND i3 HI-FIi MONO
AMPLIFIER

A superb solid state audio ampli-
fier. Brand new components
throughout. & silicon tran-
«istors plus 2 power outpnt
transistors  push-pull.

Full wave rectification.

sponse 12Hz-30KHz 4
3dB. Fully integrated
pre-amplifier stage with
separate Volume. Bass boost
and Treble eut controls. Suitable

for 8-15 ohm speakers. Input for

ceramiie or crysta)l cartridge. Sensitivity

approx. 40mY for full output. Supplied ready built and
tested, with knobs, escutcheon panel, input and output
plugs. Overall size 3” high x 67 wide- X 717 deep. AC
200/250V. PRICE £12-50. P. & P. 50p.

DE LUXE STEREO AMPLIFIER
= mains
200-240  v.

heavy duty
fully isola~
ted  mainf
transform -
er with full
wave recti-
tication
giving ade-
qguate
amoothing with negligible hum.
Yalve line up:- 2 x ECL86 Triode Pentodes. 1 x FZ80
a8 i Two dual potent! are provided for
bass and treble control, giving bass and treble boost and
cut. A dual volwiue control is used. Balance of the leftand
right hand channels can be adjusted by means of a sepa-
rate 'Balance’ control fitted at the rear of the chasin.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per chanuel (% watts mono), into 8 vhm
speakers. Full negative feedback in a carefully calculated
circuit, allows high volume levels ta be used with negligible
distortion. Supplied complete with- knobs, chassie size
11w : 4”d. Overall height including valves 57+ Ready
built & tested to a high standard. £10-75. P.& P. 50p.
POWER SUPPLY UNIT 200/240v. A.C. input. Four
awitcbed fully smootbed D.C. outputs giving 6v. and
Tiv. end 9v. and I2v. at 1 amp on load.

Fitted insulated output terminals and pilot lamp fadicator.
Hamner finish metal case overall size 687 > 337 » 21",
Sultable for Transistor Radios, Tape Recorders. Alapli-

fiers ete. ete. Ready PR'CE £5.20 P. & P.35p.

built and tested.

A e —
VINAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide, Our price £1-30 yd. Iéngth. P. & P. 15p
per yd. {min. 1 yd.). 3.A.E. for saniples,
HARVERSON’S SUPER MONO AMPLIFIER

A super qualify gram aniplifier using a double wound {ully
isolated roains transfornier, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
stage. Irnpedance 3 chms. Output approx., 3:5 watts.
Volutmie and tone controlsa, Chassix rize only Tin. wide
x 3in. deep X 6in. high overall. AC Inains 200/240v.
Supplied absolutely Brand New conpletely wired and
teated with good quality oulput transfornier. £4.20

& P. 40p BARGAIN PRICE
FEW ONLY!

High grade mains transformer with grain orientated
lamination. Pritnary 200/240 Secondary 18-5 volts at
0-6 amps and 4-§ volts at 0-3 amps. Hize 27 hX2}” wXx
2" d overall. £1-35 plus 25p P. & P .
BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternalives. Primary: 0-210-240v.
Secondary combinations 0--5- 10- 15-20-25-30--35-40-60v,
half wave at 1 amp. ur 10-{~1), 20-0-20, 30-0-30v. at
2 ampa full wave. Size 3in. long » 33in. wide ¥ 3in. deep.
Price £260 P. & . 40p.

MAINS TRANSFORMER. For trapsistor power supplies.
Pri. 200{/240v. Sec. 9-0-9 at 500 mnA. £2-25. P. & P. 256p.
Pri. 200/240v. Sec. 12-0 12 at | amp. £1-40. P. & P. 26p.
Pri. 200/240v. Bec. 10-0-10 at 2 amp. £2-00. P. & P. 35p.
3 VOLT RELAY

100 m/A single pole normally closed. 2 for 60p-1-15p P.& P,

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. linc 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Solid encap-
sulation size 117 x 13" x 1”. Brand new complete
with instructions. Price 1-20p. P. & P. 15p.

HAKDBOOX OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and hoine constructors. Including
many 1000’z of British, U.§.A. Buropean and Japanese
fransistors. ONLY 40p. ’ost 5p.

OQutput  approx. 13
watts  rm.s. into 8
ohnl.  Frequency re-

HARVERSONIC MAINS OPERATED SOLID
STATE STEREO FM TUNER

Enioy fabulous stereo radio at this
fabulous low introductory price!

Designed and styled to match our 10 + 10 amplifier but
will suit any other standard stereo amplifier. The design
incorporates the very latest circuitry techniques with high-
. gain, low noise TF stages. Automatic irequency control to
“lock-on" station and prevent drift. IC stereo decoder
for maximum stereo separation. 1.E.D. for stereo beacan
indicator. Nominal output of tuner 100mV. Approximate
size 127 wide % 8" decp by 27” high. Supplied ready
built, fully tested and fully guaranteed (nat available in
kit form).

Price £28-00 Post and Packing 50p.

STEREQO-DECODER

SIZE 27 x 3” x 3" ready built. Pre-
aligned and tested. Bens. 20-560 mV
for 9-16V neg. earth operation. Can
be fitted to almost any FM VHF radia
or tuner. Stereo beacon light can be
fitted if required. Full details and
instructions (Inclusive of hints and
tips) supplied. £5-40 plus 10p. P. & P.
Steren beacon light it required 40p
extra.

SPECIAL BARGAIN OFFER!

Limited number of BSR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.

Brapd new. ONLY £8-00 + p. & p. 60p.

LATEST Hi Sensitivity Uni-directional slim-line conden-
ser micerophonc as used by many professionals. Very low
acoustie feedback. Available hi impedance or low im-
pedance. State which required. £13-50 plus 25p P. & P

LATEST ACO8 GP91/18C mono compatible cartridge with
tfo stylus for LP/EP/TR Universal mounting bracket.
£1-46, P. & P. 15p.

CERAMIC STEREQO CARTRIDGE. Universal Mounting
brackets and turnover stylus. 70mV per channel output.
ONLY £1-75 + Lip P. and P.

‘SONOTONE 9TAHC COMPATIBLE STEREOQ CARTRIDGE
. T/O stylus Diamond Stereo LP and Bapphire 78.
ORLY £2-27 P. & P. 10p. Also available fitted with twin
Diamond TJO atylus for Stereo LP. £2-78, P. & P. 15p.
LATEST RONETTE T/O . S8TEREO / COMPATIBLE
CARTRIDGE for EP/LP/8tereo/78. £1.80 P. & P. 15p.
LATEST T/O MONO COMPATIBLE CARTRIDGE for
playing EP/LP/78 mono or stereo records on mono
equipment. Only £1-47, P. & P. 16p. .

QUALITY RECORD PLAYER AMPLIFIER ME. I
A top quality record player smplifier employing heavy
duty double wound mnains transformer, ECC83, ELS4,
and rectifler. Beparate Baes, Treble and Volume coatrols.
Complete with output transformer matched for 3 ohm
speaker, 3ize 7in, wide x 3in. deep x 6in. high. Ready
built and tested. PRICE £5-50, P. & P. 50p.

ALBO AVAILABLE mounted on board with outpul
transformer and speaker. PRICE £8:70, P. & P. 60p.

Hi-FI LOUDSPEAKER SYSTEM MK LI

Beautifully made, simulated teak finish enclosire
with atttactive slatted front. Size 16”7 high x 10}
wine X 97 deep (approx.). Fitted with E.M.J.
Ceramic Magnet 13”7 X 8”7 bass unit, H.F. tweeter
untt and crossover. AVAILABLE IN NOMINAL
4 Obm. 8 Ohm or 16 Ohm impedance (state which).

OUR PRICE £9.50 each Carr. 90p
Cabinet Available Separately £5-00. Carr. 90p

Also available in 8 ohms with EMI 13" x 8" bass
speaker with parasitic tweeter £8-00, Carr. 90p.

0
x

LOUDSPEAKER BARGAINS
bin. 3 ol £1:85, P. & P. 15p. 7 < 4in. 30hm £1-40,P. & V.
20p. 10 % 6in. 3 or 15 ohm £2-10, P. & P. 30p. EXM.I.
8 = 5in. 3 ahm with high flux magnet £1-70,P. & P. 20p.
.M.I. 13% ~ S8in. with high flux ceramic magnet with
parasitic tweeter 3, B or ‘16 ohm £8-50, P. & P. 30p.
F.M.LL 13 x 8in. 3, 8 or 15 ohm with inbuilt tweeter
and crussover network £4-85, P. & P. 30p.
B.ML.L tweeter. Approx. 33”. Available 5 or § or 15 ohms,
£1-80 - 20p, P& P,
BRAXD NEW. Bakers Loudspezkers at sibstantial dis-
counts. 12in, 16w, H/D Speakers. 3, 8 or 15 ohms, State
which. Current production by well-known British maker.
Nuw with Hitiux ceramic ferrobar magnet assembly £7-50.
Guitar models: 25w £7-50, 35w, £8-50, P.&P. 46D,

HARVERSONIC SUPER SOUND
10 4- 10 STEREO AMPLIFIER KIT

A really firs -class Hi-Fi Stereo Amplitier, Kit. Uses 14
transistors including S:licon Trapsistors in the fitst five
stages on each channel resulting in even lower noise,
level with improvedl sensitivity. Integrated pre-amp with
Bassg, Treble and two Volume Controls. Suitable tor use
with Ceramic or ‘Crystal cartridges.” Very simple to
modity to suit magnetic cartridge—instructions included.
Output stage for any.speakers from 8 to 15 ohmy. Compact
design, all' parts supplied including drilled metalwork
high quality ready drilled printed circuit board with
component identification clearly marked, smart brushed
anodised alumintuin front panel with matching knobs,
wire, solder, nuts, bolts—no extras to buy. Slmple step
by step instructions enable any constructor to build an
amplifier to.be proud of. Brief specification; Pawer
output: 14 watts r.m.s. per channel into 3 ohms. Fre-
quency response -3dB 12-30,000 Hz Sensitivity:
better than 80mV into .I1MQ. Fuli-power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. tn +12dB.
Treble cut approx. to —16dB. Negative feedback 18dB
over main amnp. Power requirements 35v. at 1-0 amp.
Overall Size 12”w. » 8”d. X 23”h.

Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large S.A.E.

AMPLIFIER KT L4 o £1296 P. & P. 30p
(Magnetic input components 33p extra)
POWER PACK KIT .. £432 P. & P. 40p
CABINET o o £4-32 P. & P. 40p
(Post Free if all units purchased at same time)
Full after sales service
Also available ready built and tested £28:08. Post Free.
Note: The above amplifier is suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin recard decks, etc.
and will then provide mixing and fading facilities for med-
ium powsred IIi-Fi Discotheque use, ete.

3-VALVE AUDIO
AMPLIFIER HA34 ME I
Designed for Hi-Fi reproduc-
tion of records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7}"w. x 47d. x
43”h. Incorporates ECC83,
K184, EZ80 valves. Heavy
duty, double wound mains
t and output trane-
former matched for. 3 ohm
speaker. Scparate valuine control and now with improved
wide range tone conirols giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached and leads extended for remote

ting of controls. C with knobs, valves, etc.,
wired and tested for only £6-50. P. & P. 45p.

HSL “FOUR” AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely dfferent and
advanced circuitry. Cawplete set of parts. etc £5-50
P. & P. 45p.

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
EL84e in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputa for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded sectivn wound ouiput transformer to
match 3-16 Q speaker and 2 independent valume¢ controls,
and separate base and treble controls_are “provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80. rectifier. Simple instruction booklet
15p + BAE (Free with parts)’ All parts sold seDarately,
ONLY 21025 P. & P. 60p. Also available ready built and
tested £14-00 P. & P. T0p.

3 Ref tor Elect and
Designerg, covering between them transistor character-
lstics, diode and trausistor cquivalents. Many thousands
of up to date European iypes listed.

Diode Equivalents, 80p; Transistor Equivalents, £1-00;
Transistor Characteristics, £1-30; POST FREE All three
together, £3-00

NEW ISSUE
Thyristor, Triac. Diac cte. eneyclapedias £1-00, Post Free

8 pole 3 way 2 bank low Juxs Yaxley type swi es 117
sections. Standard spindle. 2 switchex 64p < 10p . & P

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

|ize 111”7 x 148”7 x 1" deep. Weight 190z, Power
baudling 20W r.m.s. (40W peak). mpedance 8 ohm only.
Response 40Hz-20kHz Can Le mounted on ceilings,
walls, doors. under tables. etc., and used with or without
baffie, Rend 8..4.E. for full details. Only £8-80 each.

P. & L. adp.

NOW ALSO AVAILABLE: 8”7, 10 watis, rm.s, 20 watt

peak 40Hz-0,000Hz. Overall depth 17, Tdeal for Hi-Fi
or for use in cars. £4-32 + 25p P. and P.

HI-F] STEREO HEADPHONES
Adjustable headband with comfortable flexifoam ear-
muffs. Wired and fitted with standard sterea iin jack
plug. Frequency Tesponse 30-15.000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3-50, P. & P. 25p.

| PRICES INCLUDE VAT

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday
Closed Wednesday.

All prices and specifications correet
at time o! press and subjeet 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 minultes from South Wimbledon Tube Station,

SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please wrile clearly)

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

www americanradiohistorvy com

63



www.americanradiohistory.com

Fully guaranteed .
Individuall ked TRANSISTORS, DIODES etc. ALL valves
naiviauatly packe uaranteed
AC 113 AF 139 BSY 27 0A 202 0C 200 2N 3053 9
V A L V E S :g %gﬁ ﬁ; gg gg; ggi ge@) ézoo g)c{ ggg zg 3354 65C7( L 40p| 2LEGT 70p,6064  60p
27 4 2 2N 3055 68G7T 50030015 £1-00/6065 £1-
AL053 £1:95 ECL80  55p| G234 705 iPYgU zgp AC 128 AFZ 12 BY7Z 16 0025 ZR 11 ‘9N 3391 6837 551‘: 30C17 £1-00(6067 £1’733
ARS ' 55D|ECL8Y 85p|GZ37 £1-00|PYS1 408 fac17s ASY 26 CRS /10 |0C 26 2ZR 21 2N 3730 68J7GT 85p|30C18 90p|6080 22-30
ATP4 50p BCL83 70p KT66 £2-50)PY82 Agp ACY 17 ABY 27 CR81/20 |OC 28 IN 234 2N 3819 68K7  55p|30F5 £1-00(6146 £2-95
B12H £3:00ECL8G 50p KTSR £300PY83 P [ACY 19 ASY 28 CRS 1/30 {0C 29 1N 25 2N 4038 68L7GT 50p [30FL1 £1-00 61468 £3-25
©Y3l ~50p(EF36 65p MH4 75D pyss 45p]ACY 20 BC 108 CRS 1/40  l0C 35 IN 324 2N 4058 68SN7GT 50p | 30FLI12 8020  £5-00
DAF96 55p|EF37A ML&  85p PY500 £1-00 | ACY 28 BC 118 CRS 3/10 |OC 36 1N 384 2N 4061 68Q7  55p -10/9001  £5-00
DF9 55p £1-20 OAK- z P pygy0 45p AL‘Y 39 BC 118 QRS 3/20 oC 42 IN 43 2N 4785 6VEGT 50pi30FL14 90p 9002 50p
DKoe  70p(EF40 ~ 75p 082 5D PYSOL 50p ACY 40 BC 136 CRS8 3/30 |OC 44 1N 70 2N 5295 6X4  40pi30L15 95p|9003  70p
DLY2 40p|EF41  85p'PABCS0 40p QQV03-10 AD 149 BC 137 CRS3/40 1045 INorr 13N 198 6X5G  40p|30L17 95p(9004  85p
DL9¢ 60p'EFSC  30p PC97  50p ei.40 | AD 161 BC 1484  [CRS 25/C25 |0C 70 1N 415¢ 3N 134 6X5GT 50p|30P12 £1-00{9006  36p
DY86/87 ~ 'EF83 £1-25!PC900 50p Qovosios |AD 162 BC 172 GET115 |0CT3 1N 4148 3N 159 6Y6G  90p|30P19 £1-00
40p EF85  85p{PCCsd  40p 2600 | ADZ 1L BC172a  |GET 116 |0C 78 2N 456A 128 303 624 85p{30PL1  95p
DYs802 45p EF86 85D | pCCss 40 . ADZ 12 BC 2124 G:EX 6 oC 78D 2N 708 404 6-30L2 90p|30PL13
188CC/01  ,EF89  80p|pcoss eop|RIY 80p | AF 114 BCY 31 NKT 222 [OC 81 2N 91% 2082 7B7 80p £1-10|C.R. Tubes
. £1-20{gr92  50p|PCCS9 50p |SC1/400 AF 115 BOY 33 OA5 0C 82 2N 1304 40250 7Y4 80p (30P14 £1-10|DG7-5
EI80CC 70p| EF95  40p | PCCISY 80p| £3:00 [AF 116 BCY 72 0A 47 ocC 82D 2N 1305 40251 9D6  40p|35L6GT 75p £12-00
E182cC EF183 35p| PCF80 40p|SC1/600  FAF 117 BF 115 0A 70 oC 82DM  |{2N 1307 0664 11E2 £6-00|35W4  50p|DG13-2
_ 81-5|gypis4 35p|PCFs2 40p] - £5 20 AF 118 BF 167 0A 7] ©C 83 2N 1309 1246  55p|3524GT 70p £18-00
EA50 40p|EFL200 75p| PCFS4  60p|SP61 75D 1 AF 124 BF 185 0A 73 0C 139 2N 2062 12AT6 45p(50C5  60p| MWI3-35
EABC8040Di 133 go.50|PCF86  60p|TT21 £5:00 | AF 125 BFY 51 OA 79 oC 140 2N 2147 12AT7 40p|50¢D6G -
EAF42 76pigygy “yop| PCF200 75p/U25  85p [AF 126 BFY 52 04 91 0€ 170 2N 2411 12ATU7  36p £1-10| VCR139A
EB%I 800 L gop|PCF20L 76p(U26  78p [ AF 127 BFY 90 OA 200 0C 172 2N 2989 12AV6 50p|75  £1-00 £8-00
BRI s nom Sl e A e man u
2 i '3 E D 5 A
EBF80 400 gié} ggg PCF805 80p\US01  ¥5p [UFss 45p|1R5  40p|~——W A, T . —~——|6Ba6G 90pi6H6  35p| 12BE6 50p|78 20p|88J  £8-00
%gﬁgg 2 P nray  55p| ECF806 76BIGABCSO UF89  50p|184 00| oy dd 8°/ |6BJS  85p|6s4wa 12BH7 50p|80 75p(88L  £9-00
EBFS) 400\ G op|ECFReS G0p 40p |UL41  70pliT4 30| Please a % |eBo7A 80p s1-95| 1208 55p|85A2  75p
Eosl 201: Lss eop LOH200 80D/UAF42 65p |ULS4 40p|1X2A 60p| to all orders |[6BR7 £1:20(635 65p| 12E1  £3-50|723a/b £8-00 .
Fvett b PIELss  45p LOLSL S0PIUBC4L 80p ([UY4l 45p|1X28  76p 6BW6 £1-00/6J50T 50p| 12K5 £1-10|803  £6-00  Special
BoCss 8 L] [y 5p PCL82 40p\ypFgo 40p |UY85 40p(2D21  50p|5YSGT bop 6AQ5 _ 45p|6BW7 £1-00/6J6 80p| 12K7GT 50p|805 £14-00| Valves
eyl Pl BLa04 80p PCL83  85p|(gpgg 40p | VR105/30  |2K25 £9-0015%Z3 80p(6AQ5W 70p!6C4 40p (6J7 80pi 12K8GT 70p{807 85p| CV239
Ecc§5 g )11; Byt & PCLA4 450 | nr "eron p[3A4  60p|524 80p|6AS6  80p 6C6 50p(6J7G  40p| 12Q7GT 70p|813  £6-50 5-00
ECCS 90n EM30 550 PCL86 80P :5p1i0) " pop |VR150/30 |3D6  40p!524GT 55P|6ATG 45p|6CB6  50pGKGGT 80p| 128ATGT  |866A £1-201M503-2742
BOss 90| oasd  dom POL8O0S 80Pl oy g5p 45p (354 40p{6AB7 B0P|6AU6 40p|6CHE $1.45/6K7  55p _ 70p931A £6:00)  £42-00
b o o_Pl«LJ)O 70P|Grgg 7sp | X61M £1.40\3V4  85p|6ACT  60p|8AVG 45p|6CL6  75p|6K7G  30p| 128G7 55p|9a4 50p K301 £7-00
BoC1sy 70p El‘\[@ 1-00:PL36 ~ 60p) - 42 75y |X66 65D |58/254M 6AH6 70D|6AX4GT |6D6  55p|6KSGT 50p| 128J7 560|955 50p | KRN2A
it 401’% 0} 450 |PL81  50p UCH42 95p 5444y £4-00|6AK5 40p 75p|6EA8  8Dp|6K25 £1.00| 12Y4  40p{956 50p £6-00
Ecgsm 7517 ES{gr 45|PL82  46p UCHS! 45p £2°70 | 5B256M 6AKS8 40p|6AX5GT {6F7 £1-10/6L6 £1-90| 1457 £1-00|957 50p; OY4-250
o ) ‘irs) 40piPL83  45D|yCLs2 45p |2801U £2:70 £3-50|6AL5  30p -00[6F8G  75p6L6G  40p| 19AGS 65p|1305  20p £19.00
e 0 EY88  50p PL84  45D{UCL83 65p |z900T £1-20{5R4GY 90D|6ALSW 55p 687 70p|6F23  90p(6L7G  40p| 19G3 £8-00/1629  70p|TY4-500
R N0 ggio 70p| PL504 80pIUF41  70p |14 55p|5U4G  50p)6AM6 60pi6BAG6 35p|632  75p|68AT  50p; 19G6 £6:60/2051 £1-00 -
Eons 3511; EZS(I) ggg ;liggg ﬁgg UFs¢  85p 114 25p!5V4G  55pI6ANS 45p{6BE6 40p 6F33 £3-50/68A7GT 40p 38’}5 ms-go 3323 s:g-go ;gaisg 2;szs-oo
ECH83 46p|E281  30p|PL802 £1-25 MINIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 20P4  £1-10{6060 70}: ! £140-00
ECH84 45p'GY501 75pIPY33 60p' MANY QTHERS IN STOCK include Cathode Ray Tubes and Special Valves. U.K.
Postage Up to £2 12p, £2-£8 22p. Over £3 post iree. C.0.D. 25D extra. VALVES AND TRANSISTORS
Telephone er*lqulnest ‘If°r49va:|;‘§e3§'
29/41FT. AERIALS each consisting of ten 3ft., Fin. transisiors.cic NSt T g
A ot of these vaives are imported and prices dia. tubular screw-in sections. 11ft. (6-section) whip trade and export 743 0899
vary for each delivery, so we reserve the right aerial with adaptor to fit the 7in. rod, insutated base, a
to change prices for new stock when unavoidable. stay plate and stay assamblics, pegs, reamer, hammer, - Colomor (Electronics) Ltd.
etc, solutely brand new and complete ready to erect,
i y i . 170 GOLDHAWK ROAD, LONDON W12.
in canvas bag. £7-50 new. Carriage £1-50. Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

YOUR GAREER in "~ Loudspeakers at
RADIO & Manufacturers Prices
ELEGTRONICS P

Big opportunities and big money await the qualified man

£15-50 per pair

in every field of Electronics today—both in the U.K. and - as supplied by us to the trade
:hrpu._lghotyt tllxle “{)qucé. We gﬁ'er ihe. finest home stuﬁy — less than half retail price.
raining for all subjects in radio, television, etc., especial i i i p> »x 7
for the CITY & GUILDS EXAMS (Technicians Certifs. BRED i Jaap (s
cates); the Grad. Brit. LE.R. Exam.; the RADIO GOODMANS]EMI
AMATEUR’S = LICENCE; P.M.G. Certificates; _the 61" Bass plus 3%%°"
R.T.E.B. Servicing Certificates; etc. Also courses in Tele- t . t Fp iy
vision; Transistors; Radar; Computers; Servo-mech- R & ] WEEter 31’53%“61203’
anisms; Mathematics and Practical Transistor Radio course : xiegs%(())r(n)se Zto
with equipment. We have OVER 20 YEARS’ experience 2 R 1000 hz. Leads
in teaching radio subjects and an unbroken record of - connectors supplied
exam. successes. We are the only privately run British : . accoustically damped
l]}OIirlle tstgdy _?olle_lgle speC%a}iilsing in electronics subjects only. A Speaﬁ?r:"lDELlTY
ulles igati Co :
etails will be gladly sent without any obligation. ] [ QUALITY AT ONLY
To: British Nationaf Radio & Electronics School, Dept W.C.54 e £15.50 per pair plus
P.O. Box 156, Jersey, C.I. e £1.00 post, packing and
Please send FREE BROCHURE to insurance. e
Please send cash ,
NAME ...........c..o.. e e e U, [ S . Block o cheque or ACCESS order
. Caps. e to Ben Ford (Hi Fi Cabinets)
E Limited, 58 Somers Road
reeiireee. Please 2 Industrial Estate, Rugby,
S Warwickshire. Telephone
........... 4 78213,

For Access orgers just

B RIT'S H NATIONAL RADIO A ‘quote Access nqmber and
AND ELECTRONICS SCHOOL address. Immediate despatch

for all orders.
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it has a four-digit display of which the first (most significant)
digit can only be 0 or 1. A variation of this can occur where,
as in the DM2, the leading (left hand) zero is suppressed to
avoid displaying unnecessary information which might
confuse the operator, In this case the first digit is either a
blank or a 1. The result in either case is to extend the in-
dication range of the instrument from 0—999 to 0—1999,. a
very useful extension requiring the minimum of additional
circuitry.

The readout in the DM2 uses four 8mm (0-3in.) 7-segment
l.e.d. displays; the necessary decoder and driver circuits are
included in the custom LSI chip. Two sets of push-buttons
select the five functions—a.c. voltage and current, d.c.
voitage and current, and resistance—and the four range
multipliers from 1 to 1000. Automatic dual-polarity operation
is incorporated, as is automatic over-range and overload
indication. In each case the relative information appears in
the l.e.d. display on otherwise unused segments of the
most significant digit.

Power supply

For convenience and portability, the instrument is battery
powered, up to 60 hours of use being obtained with a single
standard PP9 or equivalent. Sockets are provided at the rear
of the instrument for an external power supply. This must
provide a stable 9V with a current capability of 70mA average,
150mA surge. One minor criticism is that these sockets are
unlabelled as to function or input requirements*. An instru-
ment which is so easily operated is likely to be quickly
separated from its operating instruction leaflet, which clearly

* Sinclair tell us that these sockels will be clearly identified
in future production.

This photograph shows the uncluttered interior layout. Intercon-
nections: on the push-bution switch banks are made via a small
subsidiary p.c.b.

CURRENT

_Resolution
S uAh

03 % per °!
Gosgperec
0:059 fier °C.
OPERATING TEMPERATURE RANGE
PECE Y ST s A

V~’?f&?,lél\,&?fnﬁﬁi;§l‘!i§ﬁliﬂ
3 _ranges
f es:stat;g#ﬁrgn’g’es

-

- Meig. t Semm {2-2iny
Widfh  225mim (8-8in)
DEpth - 155mm( 11
~ .excluding knobs; feet’

EIGHT
kg (22

warns that no more than 10V must be applied. This omission
would seem to be a potential source of damage. A separate
a.c. mains power unit giving a suitabie 9V supply is available
from Sinclair.

The basic measurement range of the instrumentis 1V d.c.,
giving a resolution of 1mV with over-range to --1-998V. A
m.o.s.f.e.t. operational amplifier input stage achieves an
input impedance of 100MQ on this range; the voltage divider
chain reduces this to 10MQ on the other d.c. voltage ranges.
A mean averaging a.c. to d.c. converter is used for the a.c.
voltage and current ranges. Its frequency range is 20Hz-
3kHz on voitage ranges up to 100V, 20Hz-1kHz on the 1000Y
and current ranges. .

The DM2 can safely withstand a considerable overload on
the lower voltage and current ranges, while fuse protection
is incorporated for the current and resistance ranges.

continued on page 70 65
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by Eric Dowdeswell G4AR

UST a few words this moath on the log extracts
J that appear at the end of this feature. Probably

the majority of listeners to the amateur bands
get drawn into the exciting race of hearing, and
getting confirmation, of as many different countries
as possible, thereby qualifying for various certifi-
cates and awards. The log extracts given here are
designed to highlight the more unusual stations and
prefixes that appear on the bands and thus enable
vacancies to be filled in our ‘wanted’ list, be they
countries or prefixes. Modern DXpeditions fre-
quently take unto themselves a special call sign to
make their appearance doubly attractive.

To those of you who are kind enough to send in
logs for this column may I ask that you restrict
your entries to stations that come within the above
category? Six a month would be exceptional!

John Porter (Baslow, Derbys) concentrated on
20m CW and I wonder if John has noticed that his
best DX tends to be in a north/south line as befits
his east/west dipole. Could be missing something
good off the ends! Tim Charles (Colchester) tells
us about TI2CF due on from the Cocos Isles, for a

rare one, with SSB on the usual bands plus CW on -

Top Band! Don’t laugh, it’s not impossible! Not long
ago KV4FZ managed to work all continents (WAC)
in eight hours on this band! Tim also mentions that
the Gambia has dropped ZD3 in favour of C5.

Paul Heath (Wolverhampton) bemoans the
“pretty hopeless reception other than 80m” but with
an R1155 I'd tend to suspect the receiver rather
than conditions! Paul is in the process of doing some
rewiring to it so Iet’s hope for better things. Mike
Green (Northwich) suggests that Max France might
do better with Oscar if he used crossed dipoles
instead of verticals. Agreed, but even better is some
simple way -of tracking the satellite, perhaps a
handheld aerial, in order to increase the period of
reception. Andrew Swiffin A8603 (Cheadle) has now
got a crystal-controlled converter for the HF bands,
feeding into a PW design as a tuneable IF. This is
a very efficient way of ensuring success on these
frequencies if the main receiver is not too hot.

Paul Broadhurst (Near Clevedon) stuck to 80m
and found AS5ITY in Bhutan and YBOAAG in
Djarkarta for a couple of interesting prefixes. His
150ft wire feeds a Trio 9R59DS and PR40 pre-
selector. Steve Blake (Aylesbury) has moved to
“join the men up on VHF”! Hey, that’s not nice at
all! A 6-element Yagi feeds a converter into his
Codar CR70A at 28 to 30MHz. )

Graham Bleakley QSL/Publicity bod for the West
of Scotland ARS GM4AGG reports demolition of
the club’s premises so write to him at 82 Ash Road,
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Cumbernauld, Dumbartonshire for current details
of venues and club meetings. Alan Rae (Glasgow)
has now got his Morse up to a decent speed and
found some goodies that he had previously missed.
Those who take the trouble to learn the code are
rewarded with a completely new world of interest,
virtually another language. Roger London AB8673
(London SE2) was one of several who copied the
jungle outfit of HP1XJS/P/HPT for an unusual catch,
this time on 15m SSB.

Peter Walton (Llanfair P. G., Gwynedd) at 12 years
of age is our latest recruit, with an Eddystone 358
and 85 ft of wire. Stephen Budd A8713 (Worthing)
was worried at not being able to give me the
frequencies of stations to better than 10kHz on his
AR88. Not to worry Steve, since very few stations
are crystal controlled nowadays. Listen for the
sudden rise in the QRM, the DX will be underneath,
in what was a quiet slot a few minutes previously!
Again from Tim Charles, “phew, 45 minutes to copy
out the log.” This time I can’t say that there are
any ordinary ones in his list, ranging from 160 to
2m, with the exception of 10 and 15m. He likes to
listen through the GB3PI repeater on 2m but finds
it jammed up whenever there is a lift in conditions,

Graham Nicholls G4DLB (Banbury) has stuck to
working stuff on 2m and 70cm on CW, SSB and FM
and enjoyed the recent good conditions enabling him
to get into SM on 2m and PAO on 70cm. M. C. P.
Bennett (Slough) mentions the CG3 stations,
normally VE3, in Listowel, Canada, celebrating some
town event! Any more candidates for the “How
stupid can you get” competition??

Log extracts

M. Green:— 80m HK3LT ZL1BCC 5U7AH 20m
TU2DP VP8HZ JYI9CR (POB 2788 Amman) 15m
A4XFE HZ1AT VQIBP

J. Porter:— 80m A2CCY 8P6ES 20m CT2BP
PJ3SF ZDS8TM 5T5FP 15m ZDSTM

A. Doherty:— 80m HC2YL VQ9M PZIAE 20m
VKI9ZQ 8P6ES 15m EP2SN KV4AD 80m TA3HB
VPI9GD XW8FA YBOABV 5U7TAH

A. Swiffin:— 80m PJ3DO VU2DGD 20m CT3AR
EA9FB VESRCS

P. Broadhurst:— 80m A51TY CT2AE YBOAAG
5B4BC 9G1DY

S. Blake:—
SM6DKU

P. Barker:— 80m A4XVB 20m PZ5FB TA2SC
TJ1AD VS5MC 20m (SSTV) DJ4SS EA4DT HA2KRB
I8MGQ OH5RM YU2CDS

A. Rae:— 160m PYIRO 80m AP2KS ZB2CF
ZL4AKF

S. Budd:— 80m 7X0EEG 20m CR4BS FLSDA
JYICR VQIBP 4W1GM 15m WB2P0J/VQ9

G. Nicholls:—2m worked ON5NY 0Z10F SM7AED
70cm worked GIKMS GW3UCB/P

M. Benneti:— 80m A4XVC ET3ZU HK4WWB
VS5MC 9M2BU 20m EL5G HR6SWA HVICN HV3SJ
TU2EP 15m A4XFU HZ1AT TJ1AD

M. Sole:— HZI1TA MII PY6AHM TRSDG XU1DX
ZL3PE 3V8BU 40m ZL1AQ

T. Charles:— 160m KV4FZ KZ5WA VEIWE
ST2AY W2KH WA4GTB W6UD WBRBSAPH 80m
FL8DN HC2TR KZS5WA KL7'DRT KS41Z TGBKT
XE3LK YS2HM ZL1BEA 5N2ESH 5T5DY 8RIAG
40m CO2NV XE6WHK ZD3P ZL1FM 20m C5AR
(Gambia) KC4AZ VPSNP XT2AE 2m DC2BE
GC4ASO SM6FBQ

Stations SSB except those in bold which are CW.

2Zm FIDJR GISEWM GMSFFX
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GUARANTEED TESTED HIGH PERFORMANCE
MODULES—now better value than ever

% 25Hz-25kHz

% 0:2% distortion
J Noise—B80dB

J% 500mV into 20K
% 4-16 ohms

Y Simple wiring
% Short and open

SA35

£6-60
35W RMS 25-50Y
7 transistors, 7 diodes

SA50 £8'50 Corriaze

50W RMS 25-65V
7 transistors, 7 diodes

SA100 £12:50

100W RMS 45-70Y
10 transistors, 7 diodes

Carriage
free

Carriage
free rated

120 watt module complete with built-

circuit proof
+% Continuously

% Top-grade
components

Money saving high

performance audio equipment
""" : , DIRECT FROM OUR OWN FACTORIES

POWER SUPPLIES
UNSTABILISED—READY WIRED & FUSED

in supply—extra heavy duty £24-75

PUSS  HauSy 650 o

PUTD  Ssziiocom €950 copie

STABILISED

PSS suuny 550 o

MT45 ;l"‘r,-:c:former for £3.9o Cagsi:ge

Ps7o Suits 2 SA100 £6-50 Ca{l;rei:ge
— MT7° ;r;:c:{ormer or £5.50 Cagsi:ge
0p N.B. PS70 is not suitable for the SA50

Mk 11 STEREO DISCO MIXER £29-50

A N f Carr. 60p
This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
mic and deck inputs, Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, base, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, voi, Mains, Size
174in X 3in X 4in desp.

DISCO MODULE £12:50 <%

Thousands sold of this extremely popular mone version. A mic_input.may .
be fitted using the VA30 (see below). Low consumption from a 9V battery. i y o
Features the same high standards of reproduction as the Stereo version. s

Controls: Hiphone select, vol, Left deck vol, Right deck vol, bass, treble,

master vol. Size 123in X 3in X 2in deep.

3-CHANNEL SOUND-LITE £2475 S

Only SAXON can supply such incredible value for money. This unit features 3w
power handling, full-wave control, bass, middle, treble AND master controls, Twin
loudspeaker jacl(s for ‘‘through’” connections. It may be used free.standing or will
panel mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in X 3in X 24in deep. Professional standards

at a price you can afford!

SINGLE CHANNEL Recan:ly ri'educe? in pr‘icse
VERSION £7°90 [ luics 1kwW. Full wave
Carr. free operation.
MULTI-PURPOSE MIXERS
M4HL M6HL

£25:00 S £35-00 S
Featuring multiples of our YA30 module, the M4HL
and M6HL fulfil the requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one iow impedance input,
plus volume, treble and bass controls. (nput
impedances may, if required, be easily changed.
“The M4HL has four channels, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
fr ding or panel d. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent

value for money.
£3-90

vA3o CHANNEL Carr.

v MODULE free

This is the basic channel module in the above mixers
and may also be used for extra imputs on either the
mono-or stereo mixers. Fitted with volume, bass
and treble controls, requires just 2 jack and supply
(9-100V)

1

2 s
Gy

N

.0 0 @
SAXON.
O e ® 00 0 6@

- ure W e b - et

ADD 8%, VAT
TO ALL ORDERS

1
|

I o B o IR IR
660 680 ¢

ongod”c@éé@

100W of speech and
music—Two
separately controlled
inputs. Wide range
bass and trebie.

SAXON
CSE
100

controls. Sturdy and
attractive vynide

COMPLETE gase; '_Twin outputs.
eal for groups,
AMPLlFIER discos, etc. ully
tested and
£39.90 guaranteed. .
50V version identical
Carr. 60p in appearance.

CALLERS AND MAIL ORDER

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD

(Please quote magazine when ordering)

SHOP HOURS: 9 a.m.-5 p.m.— LUNCH 12.30-1.30 p.m.
24-HOUR ANSWER SERVICE. TEL. 01-684 6385.

SAXON MULTIMIX 100 £57-00 &7,

100W rms four inputs s/ider controls plus master
slider. Wide range bass and treble controls. Fantastic
value, idea! for complete disco’s, groups, clubs etc.
SAXON MULTIMIX 50-—Exactly as above but 50W

‘33'00 Carr. 60p rms. £45-00

SEND I0p FOR OUR 26 PAGE :
MANUAL—full circuits & details.

TERMS OF BUSINESS: C.W.Q
C.0.D. or ACCESS (just send in !
card number). Send 50p for C.Q.D.

Please send S.A.E. with alf enquiries. !

VAT @ 8% must be added to ali
orders tncluding carr. charges. 5

- CROYDON CRO 2HS

MAIL ORDER DESK: 10 2.m.-3 p.m.
TECHNICAL ENQUIRIES: 01-684 0098.
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With a kit

as complete as this,

allyou need add

isalittle time.

Youmay have found, from past experience,
that your definition of ‘complete’ is not quite the
same as other people’s. And your so called complete
klt comes minusa cabinet, or knobs,or a multitude
- of other blts and pieces.

Thatwon’t happen with aHeathkit.

EERTE Tuke our very popular digital alarm
clock klt Every part you need will be there, right
down to the solder. And youll also receive a very
easy to understand i 1nstruct10n manual that makes
light work of assembly. -

Infactall youneedare afew
basic tools and a few enjoyable hours of your time.

After which you may like to try your hand at
our AR-1214 stereoreceiver. Orevena TV.

And how aboutan ultrasonic burglar
j alarm disguised as a book?

*  Or,for abookful of other ideas, just clip the
couponand we'llsend you the Heathkit catalogue.

. Otherwise callinand see usat the London
Heathkit Centre, 233 Tottenham Court Road.
Or at our showroom in Bristol Road, Gloucester.

You'll find it well worth your time.

Heath (Gloucester) Limited, Dept. PW-55,

. Bristol Road, Gloucester GL26EE.
# Tel: Gloucester (0452 29451

To: Heath (Gloucester) Limited, |
« Dept. PW-55, Gloucester, GL2 6EE.

My free Heathkit catalogue, please.l
Name

Address

i
e}
]

Postcode
Remember easy terms are available
Iilth the Heathkit Monthly Budget Plan.
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b | MADE IT MYSELF"

Imagine the thrill yow'll feel! Imagine how impressed \
people will be when they’re hearing a programme. on a
 modern radio you made yourself.

Now! Learn the secrets of radio
and electronics by building your

own modern transistor radio!

Practical lessons
than you would

teach you sooner
dream possible.

What a wonderful way to learn—and pave the way to a new,

better-paid career! No

dreary ploughing through page after

page of dull facts and figures. With this fascinating Technatron

Course, you learn by building!

You build a modern Transistor
Radio . . . a Burglar Alarm. You
learn Radio and Electronics by doing
actual projects you enjoy—making
things with your own hands that
you’ll be proud to own! No wonder
it’s so fast and easy to learn this way.
Because learning becomes a hobby!
And what a profitable hobby.
Because opportunities in the field of
Radio and Electronics are growing
faster than they can find people to
fill the iobs!

No soldering—yet you

learn faster than you
ever dreamed possible.
Yes! Faster than you can imagine,
you pick up the technical know how
vou need. Specially prepared step-
by-step lessons show you how to:
read circuits—assemble components
—build things—experiment. You
enjoy every minute of it!

You get evervthing vou need.
Tools. Components. Even a versatile
Multimeter that we teach you how
to use. All included in the course.
AT NO EXTRA CHARGE! And
this is a course anyone can afford.
(You can even pay for it by easy
instalments).

- POST.
TODAY FOR
FREE B{lOH

DEPT. CPWO

To: ALDERMASTON COLLEGE
5

READING RG7 4PF
Yes, 1'd like to know more about your course. Please send

me free detaiis—plus your big, 76-page book that tells
about all your courses.

So fast, so easy,

this personalised course
will teach you even if
you don’t know a thmg
today!
No matter how little you know now,
no matter what your background or
education, we’ll teach you. Step by
step, in simple easy-to-understand
language, vou pick up the secrets of
radio and electronics.

You become a man who makes
things, not iust another of the
millions, who don’t understand. And
you could pave the way to a great
new career, to add to the thrill and
pride you receive when you look at
what you have achieved. Within
weeks you could hold in your hand
your own transistor radio. And after
the course you can go on to acquire
highvowered technical qualifications,
because our famous courses go
right up to City & Guilds levels.

Send now for FREE
76 page book—see how
easy it is—read what
others say!

Find out more now! This is the
gateway to a thrilling new career, or
a wonderful hobby you’ll enjoy for
years. Send the coupon now. There’s
no obligation.

{CPWOS

F AAIess i, iy it v i sty

POST CODE

HOME OF ERITISH INSTITUTE OF ENGINEERING TECHNOLDGY
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MEDIUM WAVE DX »
by CHARLES MOLLOY

v HE Newfoundland station CJON on 930kHz
I was my first Transatlantic DX contact ever,
on November 9th. In January reception was
fairly consistent and only on three of the nights that
Istayed up to 0200 was the station unreadable” writes
Steve Whitt from NW London. Steve uses an HRO
communications receiver with a 40ft outdoor aerial
to pull in his medium wave DX which includes CBM
.in Montreal on 940kHz with a news bulletin and
WNEW in New York City on 1130kHz with a
basketball commentary. Transatlantic reception in
the UK starts about six hours after sunset and even
during the summer months reception is -possible for
an hour before sunrise.

Roy Patrick reports again from his new QTH at
Mackworth in Derby with a fine log of reception
from both North and South America, West Africa
and the Middle East. His receiver is a Trio 9R59D
and he logged Morocco on 818kHz CICH in Halifax,
Nova Scotia on 920kHz at 0215, CJON St. John’s on
930kHz at 0145, Radio el Mundo in Buenos Aires,
Argentina on 1070kHz at 0240, Voice of America in
Rhodes on 1259kHz with sign-on at 0300, Kuwait
with Arabic music at 0250 on 1345kHz and Conakry

in Guinea on 1403kHz at 0020. Roy mentions hearing .

a broadcast in Arabic on 1205kHz which ‘is almost
certain to be Radio Sanaa in the Yemen Arab
Republic, a fine catch.

Harold Emblem of Mirfield in Yorkshire is still
active on the medinum waves with his Eddystone 730
receiver and mediurh waye loop aerial. He has logged
four Canadian stations, CBN St. John's in Newfound-
land on 640kHz, CBH in Halifax, Nove Scotia on.
860kHz, CJON St. John’s on 930kHz and CHNS in
Halifax on 960kHz together with Radio Sahara in
Spanish Sahara on 656kHz. Others include Radio
Andorra on 701kHz, Bagdad on 760kHz, Yerevan,
Armenia on 863kHz, Rajkot, India on 1070kHz and
Conakry, Guinea on 1403kHz. Harold reports hearing
Tashkent, Uzbekistan well at 0300hrs on 908kHz
over Thourah, Iraq on the same frequency.

Fred Dinning of Dunlop, Ayrshire has sent an out-
standing log of North American DX. Using his
SP600 receiver, 6000ft{!) Beverage aerial 'and
medium, wave loop he logged 72 stations in Canada
and the United States between 0300 and 0800 during
the first week of January. The most notable logged
are WMAQ in Chicago on 670kHz, WOR in New
York City on 710kHz, WSB Atlanta, Georgia on
750kHz, WJR in Detroit on 760kHz, WBBM Chicago
on 780kHz; WGY Schenectady, NY on 810kHz, WBAP
Fort Worth in Texas on 820kHz, WCCO Minneapolis
on 830kHz, WHAS -Louisville, Kentucky on 840kHz,
KOA Denver, Colorado on 850kHz, WWL New
Orleans on 870kHz, WLS Chicago’ 890kHz WCFL
Chicago 1000kHz, KDKA Pittsburg on 1020kHz, WHO
Des Moines on 1040kHz, CHUM Toronto on 1050kHz,
KING Seattle on 1090kHz, KMOX St. Louis 1120kHz :
KSL in Salt Lake City on 1160kHz and WOAI San
Antonio, Texas on 1200kHz. Fred’s log is an indi-
cation of the improved conditions on the medium
waveband now that we are approaching the minimum
of the sunspot cycle, expected in 1976. Medium
wave DXers can confidently look_forward to a return
of the  outstanding DX of ten years ago when a
few of the more common North Americans were, on
accasion, heard in this country on transistor
portables.

SHORT WAVE BROADCASTS

-by Derek Bell

E have been set a challenge this month by
W Jolin Godwin from Rugeley. He wants us

to try for, as he puts it, “the elusive ZL3”
this is a 712kW station in New Zealand Mr. Godwin’s
method. is to try Radio Australia on the 25m band
to see if the path is open. Then he tunes 15kHz
higher to 11780 and listens for a very weak signal.
John reports that it usually has rapid flutter and
that he has to have everything screwed up tight on
his pre-war HRO receiver and dare not even breathe
too deeply for fear of losing it! The best time is
0845 to. 0930 and the address for a QSL is: New
Zealand Broadcasting Corp., P.0O..Box 2396, Welling-
ton. 1 N.Z., but please send two International Reply
Coupons to pay for the return postage.

“Nothing special here but the best I can get.” So -
says Eric Chowanietz of Braunstone, Leicester. He ..

then goes on to list the fol]owmg
T.R.T. Voice of Turkey on 11880 at 2300
Radio Cairo on 9700 at 2245
Radio Finland on 9555 at 1620.

All this on a Fidelity Comet transistor set. Reader
Bob Stone from Plymouth writes to enquire if any.

one knows of a “Radio Dominicana” on 5967. The
only one I can trace is Radio TV Dominicana of
Santo Domingo in the Dominican Republic. The
trouble is that as far as I can see their only outlet
is on the medium wave. Christopher Hasman is the

proud new owner of a Bush VIR178 and he takes
us into the realms of inner space by logging the last
Russian space flight between 121 and 146 MHz.
This was achieved using a BBG1 TV aerial.
Christopher also informs us that the US-Soviet joint
flight in July will be using the same frequencies.
However, sadly, the TV aerial has gone back to its
rightful owner and Christopher is appealing for help.

An example of the “giveaway” comes from Frank
Allen of Ilfracombe. On his QR666+he logged and
QSLed Radio Pyongyang on 6576 at 2000 and they
replied by sending two ten- inch douple sided LP
records of an opera based on a hosiptal at war,
along with a multitude of books and stamps. The
QR666, by the way, is the replacement for the phased
out Trio 9R59DS and costs a lot more than the old
workhorse! A self-confessed crystal-set addict is
Andrew McIntee of The Schoolhouse, Craichie,
Forfar. This gallant Scot owns three of them and
ha$ pulled in, among others:

Radio Messiah on 6050 at 1915.

This is a new one on me, can anyone give some
more gen. Arthur Bell is no relation, honestly, but
by chance he picked up PW and got hooked on the
SW pdge. Being, as he says, a greenhorn he admits
to being all at sea ‘with the frequency figures. These
are always in megahertz, Arthur, and the times are
always twenty-four hour clock and given in Green-
wich time only. The hertz equals one cycle per
second, thus a megahertz equals the old megacycle.
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The metre band system used by some stations, covers
a small segment of the spectrum. For example, the
twenty metre amateur band runs from 14 to 14-350
MHz or over 350kHz. Regarding a list of stations of
the world, the “Radio and TV Handbook” published
by BillBoard Publications should fill the void. Finally,
I can say, Arthur, that to log Radio Australia on an
Astrad 17 is pretty good going!

A letter that came some time ago but unfor-
tunately had to be held back was from G. E. W.
Hewlett. This gentleman has been DXing since
(would you believe) 1928! He built. a one-valve
receiver and later added it to another rig in order
to improve them both. This was done by plugging
the first set, as an RF amplifier, into the detector
valve socket of the second. As a result of this a
QSL came from VK3LR, or, as it later became,
Radio Australia. Since then Mr, Hewlett has become
a confirmed radio fan “down under” and can quote,
at the drop of a hat, all the times and frequencies
of this far-away station. In fact, Mr. Hewlett some-
times spends up to eight hours a day monitoring the
VK’s.

My enquiries recently about FEBA in the
Seychelles seem to have borne fruit. I have beside
me a logging by Roy Wooden of Staines who reports
FEBA on 11715 and says that it puts out English on
Tuesdays and Wednesdays from 1745 to 1800. How-
ever, Roy advises us to get in soon as the service
to the Middle East will be phased out and more
emphasis will be placed on the Far Eastern, South
African and Indian Ocean islands, with, perhaps, the
loss to us here in Europe of this signal.

Having written the above about ‘“us here in
Europe”, T was surprised to have in the mail an air

letter from David Samuel in Johore Baru, Malasia.
David comes to the aid of our recent enquirer who
had a daughter in Thailand and sends the tip that
perhaps she listens to the BBC World Service from
the Malasia relay. Many thanks David for the wel-
come gen. Another reply to an enquiry comes from
John Dipré of Stoke Newington, London. He would
like to help our reader who was suffering from
“anaemia” of the 60m band so, if Glenn Tobin is
interested, John will make all as clear as crystal
for him. John reports thirteen different countries
on the band using a VEF204. Among them Honduras,
Costa Rica, Togo and the Sudan. Pass your secret on,
John, and we will all share it!

From the steel town of Sheffield comes David
Williams to give us the low-down on the 2-5, 5, 10
and 15MHz fixed frequency time signals. He writes
that the United States Bureau of Standards puts out
signals on these frequencies from stations in Hawaii
and Washington with IDs. on the hour. The voice
ID from Hawaii is a woman (or xyl, as they say)
and a man from Washington. Turning now to station
news Radio Portugal recently announced that they
are to stop QSLs until further notice, but that they
hope to start a DX show soon, while Radio Baghdad
has started to send out copper emblems with some
of their QSLs. The one and only “Happy Station” on
Sunday from Radio Nederland, has announced an
alternate frequency of 5965, the old ORTF slot.
RN has also been testing on 5955 from 0930 to 1050
and would like reports. A new DX show starts soon
on Liverpool’s local “Radio City.” This station
moves into VHF in February and the DX show is on
the late night show, alternate Sundays, in the “wee
small hours.”

~—continued from page 65
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Your reviewer has been using a DM2 for about three
months for servicing and experimentation and has found it
reliable and easy to use. The display is quite bright and is
fitted with a violet filter to improve its contrast. Even so, if
your workbench is near a window or has a good bench-lamp
you will find that you need to tuck the meter away in a shady
corner for easy reading.

Complete screening of the instrument is provided by the
case, based on robust aluminium extrusions. The dual
purpose handle/bench stand is useful, as is the optional
carrying case which allows the DM2 to be used slung
around the neck.

In the absence of any suitable instruments for comparison,
I cannot really comment upon the accuracy of readings
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Fig. 2: A simplified block diagram of the DMZ2 multimeter.
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obtained except to say that a selection of 19 resistors
checked out well and other results were always *“as
expected”.

Sinclair offer their usual year's guarantee on the DM2.
As they put it, “If it stops working, send it back and we
repair or replace it free of charge.”

The Sinclair Multimeter DM2 is available from re-
tailers or direct from Sinclair Radionics Ltd., London
Road, St. Ives, Huntingdonshire PE17 4HJ. Recom-
mended retail prices are as follows:—

D M2 complete with battery and test leads £59 -+~ VAT

Carrying case £5 + VAT

Mains converter £2-95 - VAT.
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POWER UNIT Type AI26

Supplying 6, 75 or 9
Volt DC at 200 mA.
Ir moulded cage form-
ing a 2 pin A mains
plug.

2 metre output lead
'with 4-way mutiplug
glving 2-1 and 2-5 mm
sockets and 3-5 mm
plugs.

Price £2°30. Post 10p.

TRANSFORMERS

2” and 4” PANEL METERS
2// 4”
8IZE: §0mm Wide
x 46mm High »
40mm Deep.
Movement IR
Ohms

0-50 micro A. 1250

0-100 miero A. 580

0-800 mirrc A. 170
A

§1ZE: 110mm Wide
% 82mm High 3
43mm Deep.
Movement LR.
Ohms

0-50 micro A. 1400
0-100 micro A. 730
0-500 micro A. 200
200

200

6

05

05

05

05

0-
13
50K

0-300 Volt 300K

g’ Meter g’ Meter 200

VU Meter 5250 VU Mster 5260

VU Meters are complete with detectora,

Modern wide view.

Price 27 £315 Post 10p. Price 47 £415

Post 10p. Lamps 75p per set.

4 watt CARBON FILM RESISTORS
1 watt at 70°C E 12 range 10 Q—IMQ 5%
tol above 470 K Q2 10% tol at 95p per 100.

0-300 Volt

C1000 MULTIMETER

Special Offer
Compact General Pur-
pose Mini Mnultimeter.
Input Resistance 1000
ohms per volt
Ranges:
AC Volt'l 0 15 50, 250,
DC Volts 0—10 50 250,

1000
D( Current 0-1 mA

0-100mA
Resistance 0-150K ohmsx
Size 80 x 24 x 90 mm
Complete with Batteries, Test Prods,
Instructions. Special price £3:25 Post 20p.

CASED TRANSFORMERS

Housed in smart resin-coated steel cases,
with 3-core power cable and outlet socket,
fused primary winding. Xsolation types are
fitted with 3-pin outlet sockets, and are
available with 110 volt or 240 volt output.
{Please state). Auto types are fitted with

2-pin flat style sockets up to 500 VA. 3-pin
sockets from 750 to 3000 VA. See Auto and
Isolation sections for prices.

SAFETY ISOLATING

Prim. 120/240V. Sec. 120/240V. Centre Tap

with Screen.

Price

Cased
£

Price
Plugs

Price
COpen  Post
£ £

A
(watts)

4-00
4-60
740
888 0O
10-80
12:38
1872

Amps
12V
0-3

15 30

=

30 Volts

Prim. 200—240V. Sec. 12, 15, 20. 23, 80V.
Ampa Price

=

CRaOm g

50 Voits

Prim. 200-240V,

Sec. 19. 25, 33. 40, 50V,

Amps Rel. Price
No. £

05 102 238
103 3-00
104 4-57
105 5-20
106 889
107 1117
118 1419
s 1547

60 Volts
Prim. 230-

Pust Amps
£

<
-

*-30
0-38
0-42
052
52
067
97
997

S HLm et

-

240V,
Sec. 24, 30, 40, 48, 80V.

MINIATURE AND EQUIPMENT

Prim. 240V with screen.
Valts

Rec. 2
-6
0-6
0-$
0-8-9
0-8-9
0-15
0-20
6-15-20
4-20

0-15-20

0-15-27
0-16-27

Milliataps

Sec, 1 Sec. 2
200 -
500
1000
330

00
31000

GRBB GBS
BURBRSYLERERSANERES

PLASTIC CASED SILICON BRIDGE RECTIFIERS

One Amp
50 P.LV.25p

PI
600 P.I V. 30’ 400 P.IV.50p 600 P.I.

Two Amp
50 P.L.V.35p 100 P.1.V. 55p
IV.40p 200 P,

Four Amp

8ix Amp
50 P.1.V. 85p

.59p 100 P.I.V.70p

ADD 10p P & P PER ORDER

. 65p 200 P.LV. 80p
.76p 400 P.1.V.$0p

PLEASE
ADD 8%
FOR VAT

Radios, - Tape

POWER UNIT Type CC 12

Output switched 3, 4-5, 6,75
9 and 12 volts at 600 mA D C,
Operates from 240 V mains.
suitable for
Recorders, Record Players ete
Bize 7-5x5-0x 14-0cm. Price

£3-95. Post 25p.
MINIATURE NEONS
6mm dia., 12mm length leads length approx. 20mm. Recom-

mended ballast resistor 150K ohms for 240 Volt operation
Price: Packet of 10 for 55p. Postage 10p,

A.s. P. LTD.

DEPT PWS5, SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT. Tel: (0227) 52436

CI001 MULTIMETER
Input Reristance 20,000 ohms pPer volt.
Overload protection
150 2A movement, clear scale
Ranges—AC Volts 0-19, 50, 250, 1000V
BC volts 0-5, 25, 125, 500, 2500V
DC Current 0-50 mA
Resistance 0-80 Kohms, 0~6 Mohms
Decibels —20 to +22 dB.

Carrying Case, Test Prods and Batteries
included.

Size: 115 x 88 x 27 cun.
Price £9-85. Post 20p.

ELELTRONIAIT

po . educational k:ts of exceptional quality’

VA Ref.
Watts No. £ 2 & 3 pin
Tapped at 115, 220, 240 Volts
20 1

Ca,sed

300 015
Tapped at 115. 200, 220, 240 Volt:
150 4 580 015

Longley Lane, Gatley,
Cheadle, Cheshire SK8 4EE

FELSTEAD ELECTRONICS (PW91)

STYLI AND CARTRIDGE REPLACEMENTS for
Single Tip Styli Double (Tntnovet) Styh
AcCoS

G800H, GR30, £2-10 ea.
AUOSGP%LP GP37LP. G800E, £4-10.

Radios, microphones,

burglar
detectors, solar cell,

BUILD AND REBUILD ANY NUMBER OF TIMES:

alarms,
photoelectric cell,
cats, birds, guns, organs, ||lummometers, voltmeters, meters
of all types, efc., etc., plus your own circuit designs.
COMPLETELY SAFE—suitable for all,
30 different projects £10-45, 100 d-ﬁerent projects £20- 45, over
150 £33-95. Add-on kits, spares, available too.

Pnces include Manuals, Battery, D& p, VAT etc. Cheque/PO
(or 7p for catalogues) to DEPT. 5

Satistaction guaranteed.
ELECTRON!-KIT' LTD, 408 St.John's Street,
London, EC1.(01-278 4579)] )

(AUDIO mag. Dec. 1974)

inter-comms, ferrite
voice relay, electronic

from heginners on.

GP59 LP, GP5/67 LP,
GP71/8 ST/LP.

BSR, TCR ST/LP.

ST19 ST/LP.

COLLARO 0" LP,
TX88 LP.

GARRARD GC2 LP.
GC8 LP, GOCEI2 LP,
GCS10 LP, 0Ev26 ST/LP.

P 3010 LP,

3016 LP, GP204/5 ST/LP.
5301/3060/63 ST/LP.
RONETTE BF40.

DCo84 ST/LP &e.
SONOTORE

19T/20T ST/LP.
COST:SAP.20p. DIA.40p.

PRICES INCLU

GPIEC, GP96 GP104
BSR BT3j4, ST8/9/10,
ST12(14II5 8T16/17/18.
GARRARI GCM, GCs,
GKS, KS40[41 series, &c.
{give number).

PHILIPS 3306, GP310, &c.
SONOTONE 97. 3T, 8TA,
9TA, QTAHG,,'ZSOQ, '3509.
SAP. ST[LP+”8 or ST/LP
+8T/LP 40p.
DIA.ST/LP+BAP.78 85p.
DOUBLE DIAST/LP+
ST/LP £1-25.

Magnetic Styli
GOLDRING G800,

CHARGES—All STY'LI up to 3 for 12p. CARTRIDGES 12p each. C.W.O. only

VAT. SEND 8.A.E. ¥FOR FULL LIST OF ABOVE +
ACCESSORIES, COMPONENTE CASSETTES, TAPES, ectc. There will be a
delay in despacch of orders from May 1st to 18th

GP300 &c. @ £1-85,

Also Bhure, &c. see List
CARTRIDGES

For ACOS

GPI1 8C @ £1-20, GPYS

@ £1-60, GPY4 @ £2-20,

BSR X3H, X& X5M
£1-50. TCH @ £1-60.

X5H and BX5M
TC8/8 (3 pins)

Pmﬂ for 3306-3310,
for 3224, 3228, GI200,
gARRARD KS840A4

(Sonotonc 3509) @ £1-85.
Other types available.
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LOWE ELECTRONICS

30MHz with calibrated b for the

3-way power supply.

An all new receiver {rom the TRIO company providing general coverage reception 170kHz to
bands. Dual-gate MOSFETS for RF and
mixer stages ensure high gain, good selectivity and first class A.G.C. characteristics.

Dual position aelectivity gives two bandwlidths to cater for all band conditions.

Use the QREEE at home, In the car or boat or truly portable; all catered for by the exclusive
PRICE £130 (VAT excl)

TRIO
QRG666

SPECIFICATION 170-4;

3-7-50MHz, 7-5-18MKz, 1

Modes AM, USB, LSB, CW
Selectivity 2 posltion wide[narrow
Antenna 50-100Q

Sensitivity 11V for 1008 SIN (SSB|C
AF Oufput More than 1-5W Info 8

Internal 12V batterles,

10
Frequency coverage 17-410kHz, 525-1250hHzx, 1-25-3-0MHz,
MHz (Dual conversion)
Bandspread 3-5—4MHz, 7-7-5MHz, 14-14-6MHz,21-21-5MH:

-5MHz

{Dual conversion), 28-30MHz (Dual conversion)

W)

. Internal speaker fitted
Power supply 1001171220240V ac 56/60Hz, Externa] 12V dc.
Automatic changeover (o
internal supply In the event of mains fallure

Dimensions (mm) 382 wide x 163 high x 322 deep

Weight 7-3kg (1609 Ib.

5}
Optlons 500kHz marker QR6MK, FM broadcast tuner
QREFM

We stock a great many products apart from those advertised month by month—everything In fact for the radio amateur operator. if you need more information,
our complete catalogues are avallable free to callers If you require them sending by mail, postal charges being what they are today, please send us 20p in stamps
because that's what it costs to send them to you!

HEAD OFFICE
BRANCH OFFICES

AGENTS

OPENING HOURS:

119 Cavendish Road, Matiock, Derbyshire. Tel. 2817 or 2430 9 a.m. to 9 p.m.
Goring Road, Steyning, Sussex. Tel, Steyning 814466

Soho House, 362-4 Soho Road, Handsworth, Birmingham, Tel. 021-554 0708

Alan GW3YSA, 35 Pen-Y-Waun, Efall Isaf, Nr Pon(yprldd Tel . Newton Llantwit 3809
John G3JYG. 16 Harvard Road, RI 812071

Sim GM3SAN. 19 Ellismulr Road, Bailheston Nr Glasgow. Tel 041-771 0364

8-5.30 TUESDAY TO SATURDAY INCLUSIVE

73 from BILL G3UBO/VESDP, ALAN G3MME, JOHN G3PCY/5N2AAC, IAN G3ZYC

CJL PRICES lﬂCLUDE P&P AND V.A.T.

hecome >
a RADIO-AMATEUR

jearn how to become a radio-amateur
: in contact with.the whole world. We give

skilled preparation for the G.P.O. licence
e rr rfr 1 rfrfr Jfr fr 5 7 7 T}

| free! Brochure, without obligation to:

I BRITISH NATIONAL RADIO & ELECTRONICS
SCHOOL Dept. wBs4, P.O. Box 156, JERSEY

I NAME : TISTAND, ST3,High grade base,chrome piated
spring, sponges and accomodation for spare bits . £0,95
l ADDRESS : [ISPEAKER ,minlature,75mm dia,8 ohms. . . £0.80

BLOCK CAPS please [I
-----—-------------

72

AERIAL telescopic, 15~120em. . . -
OAERIAL, tefescopic,h and v swivel, 15~ 80cm. .

818 HI-FI ACCESSORIES
{JCASSETTE TAPE RECORDER CARE KIT ., .
[ICASSETTE SPLICING AND EDITING KIT . .
OHI-Ft STEREO TEST CASSETTE . . . . .
03" TAPE EDITING KIT ., . o e e
OGROOV-KLEEN RECORD CLEANER « e e .
OEARPHONE, stethoscope stylé,8 ohm dynamic,
CHAND DRILL,(Leytoot )} ,compact precision drill,
5/16"chuck.Gears totally enclosed.S/L bearings.

INTEGRATED CIRCUITS
CJAUDIO POWER AMPLIFIER (National) LM380
OA.M.RADIO RECEIVER(RCA) CAS128E
LJF.M.STEREO DECODER (Motérola)  MC1310P
OTIMER (Signetics) NES55v
{IVOLTAGE REGULATOR (Fairehild) uA7805
CVOLTAGE REGULATOR (Signetics)  NES5S50A
OD.1.L.SOCKETS{Pk of 3) 8 or 14 pin.

leads.Built-in piano switches neon & 13A fuse
CILOCKFLE X RULE (Rabone Chesterman),3m/10ft
precision pocket rule.Easy to read, 13mm/}"wide
steel tape.Blade length tockable-power return.

A superbrule . . . . . « e

stop, 200 ohms, 100-10kHz, 6mV average output .
CIMULTIMETER, attractive design,vdc-10,50,250,
1,000.Vvac~10,50,250, 1,000, |dc-100mA.R-150k .
[OSIGNAL INJECTOR ,audio through video signals,
excellent for servicing amplifiers,radio & tv ., .
[JSOLDERING IRON,25 WATT(Antex) , X25,240V,

[13/32"bit £0.45 [13/16"bit£0.45

www americanradiohistorvy com

COMICROPHONE , Isghtwe:ght dynamn: remote start

£1.20
£1.78

£1.95
£1,50
£2.10
£1.35
£1.85
£1.00

£2.99

£1.00
£1.40
£2.80
£0.78
£1.70
£0.80
£0.50

CJKEYNECTOR. rapid connect to mains-single/ multipie

£3.20

£0.93

£1.80

. £4.985

£3.92

Very low leakage,1/8"long lifé blt (interchangeable) £1.85
CIElerment £0.95

CJLLTD P.O.BOX 34,CANTERBURY,CT11¥YT

2
¥
-
@
£
Z
&
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ALL OUR PRICES INCLUDE V.A.T.

.C.5 DISCO D
SINGLE RECORD PLAYER
Fitted with aneo stop eomplete with cartridge. Base-
plate. Size 1lin 8tin, Size 7in

ANOTHER RCS BARGAIN!

ELAC 8 X S§in. HI-FI SPEAKER. TYPE 59RM. THIS
FAMOUS AND WIDELY USED UNIT NCW AVAILABLE

AT BABGAIN 'RICE
10 WATT, 8 OHM CERAMIC MAGNET. £2 95

R.C.S. STABILISED POWER PACK KITS
All parts snd instenctions with Zensr Diode, Printed Circuit.

Bridge Roectifiers and Double Wound Mains Transtormer.
Input 200/240V a.c. Output voltages availabis 8 or 8 or 12

or 15 or 18 or 20V d.c. at 100mA or less.
£2-20 zon

AjC mams 200[250V moior has a separate wmﬂing 4
volt to power a small amplifier. Three speeds. Plays all
records.

COMPLETE STEREO HI-Fi

Two full size londspeakers 18§ x 10 x 8%in. Player
unit clips to loudspeakers making it extremely compact.
Overall size only 181 X 10 x 8}in. 8 watts per channel, plays

Attractive
Teak finish
Weight 131bs.

i Bargain Price
£25

PLEASE STATE VOLTAGE REQUIRED.
Details S.A.E. Size 8} x 14 x 1fin.

R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal tor Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300V. d.c. operation. Size
13” x 13”7 x §”. Reaponse 25 o/s. to 26 Kc/s, 26 dB gain.
For use with valve or (ransisior equipmen £| 25 Post
Fuoli ingiructions supplied. Dstiails 8, 20p

TEAKWOOD LOTUDSPEAKER GRILLS. Will easily fit to
baflle board. Size 182 x 104in—75p. 104 > 7%in—45p.

E.M.I. WOOFER AND TWEETER KIT

Wooler 104 x 6fin. Ceramic Magnet, 440z, 13,000 lines,
Twester 81in. aquars, 10,000 lines. Crossover condenser
full instructions |upp!xed Impedance 8 ohms.

Power 12 waits. 5 75 Post 45p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mlcsglrithh made. 2 Transistors ready aligned

SPECIAL OFFER

85p carriage
SMITH'S CLOCKWORK 15 AMP
TIME SWITCH 0-60 MINUTES
8ingle pole two-way,
luﬂace monnting with fixing
3. Will replace existing wall

lvmch togive light for return home, 37

garage, automatic anti-burgular lights, etc. Variable knob.
Turn on or off pt full or intermedinle settings. Makers
last list price £3-00. Brand new and fully guaranteed.
Fully insulated. OUB PRICE £2-20 Post 26p

WEYRAD P50—TRANSISTOR COILS
RA2W Ferrite Aerial. .85p Printed Circuit, PCAL. .85p

LE. PSO/200 470 kofe. 409 | I.B. Tuning Gang ..51-20
3rd 1. 50/80¢C 40p ‘Weyrad Booklet ......1
svare Oores OPTL...........

PSO/IAC ............ % | Driver Treas, LEDM. 659

Ferrits Rod 8 X 3in. 20p 68 x &in. 20p 8 x ¥in. 10p

VOLUME CONTROLS | 80 onm Coax 5p. yu
BRITISH AERIALITE
PE.obmuto 2Mes. LOZ o | ARRAXIAL-AIR SPACED
LIN. L/S 20p. D.P. 850. | 493 52. 60 yd, £3.
STEREO L/8 55p. D.P. 75p. | FRINGE LOW LOSS
Edge 5K.8.P. Transistor 26p _ Ideal 625 & colour

8in or 10 x 6in EI.Ac
HI-FI SPEAKER

Dual cone plasticised roll
wurround. Large cernmlc
magnet. §0-16,000 c¢/s.
Bnl rnonlnce 56 ¢fs.

Esch

8 ohm 10 watt. £
3 7 Post 52p

10 inch 12 watt Twin Cone, 8 ohm £4:50

E.M.I. 13} x 8in.
SPEAKER SALE!

With twin tweeters £ 4 o 5 0

and crossover, 10 watt.
#Atate 3 or 8 or 15 ohm.

(As illustrated) Post 25p
With flared lweeter cone and ceramic
magnet. 10 watt.

Bass s, 4560 c/l £2 95
Flux 10,000

State 3 or 8 or 15 ohm. Post 25p

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

EMI 18 x 8in. BASS WOOFER. 20 WATTS
RUBBER CONE SURROUND. 25-50 Post 25p.

BLANE ALUMINIUM CHASSIS. 18 s.w.2, 2Hn. sides
6 x 4in. 45p;8 x 8in. 58p; 10 X Yin. 65D; 12 x 8in. 85p;
14 812, 965 18 x Oiu. Sow: 12 . 8in. 5083 1sx 10in. £1.
ALUMINIOM BOXES 3 x 3 x 3in. 60p; 4 x 4 x 4in. 70;
6 x 4 x 4in. 80p; 9 x 4 x 4in. £1; 12x4x4ln£180
ALUMINTUM PANELS 185.w.2. 8 x 4in, 12p; 8 x §in.19p;
14 x 8in. 20p; 10 x 7in. 24D; 12 x in. 25 n,izx 8in. 84p;
16 X 6in.34p; 14 x @in. 40p; 12 x 12in. 47p; 18 x 10in. 60p

SPECIAL OFFER

100 ohm 20W Rheostat 2}in. diam. Ceramic Formes, screw
terminals, 1in. diam. spindle. 95p, post 25p.

10p sa.

Post
45p

£6-6

C8 IF. Comblete with tuning gane.

NEW MODEL “BAKER LOUDSPEAKER” 12in. 50 wait
GROUP 50/12 8 or 15 ohm high power Inll
range. Professional quality.

BAKER MAJOR 1" £8.50

30-14,500 ofs, 12in. double
cone, wooler and (weeter cone
fogether with s BAKER
ceramic magnef assambly
having & flux_density of
14,000 gauss and a total Aux
of 145,000 Maxwells. Bass
resonance 40 cfs Rated 20
walts, NOTE: 38 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 cfs
with tweeter, crossover, baffle
and instroctions.

Post iree £ l 0 95
Please state 3 or 8 or 15 ohme.

BAKEH. “BIG-SOUND” SPEAKERS
‘Group 25" ‘Group 35'

12 £7.75|12 b £8.50 |25 £17.80

aorsorISOhm 3 or 8 or 15 ohm | 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER CABINETS

For 12in. or 10in, dia. apsgker 20 x 13 x 8" £10-50 Post 75r

For 18 x 8in. or 8in, speaker 16 x10x 7~ £6-80 Post 45p

lpeaker 16X 8x6” 84 95 Post 350
12x 8x8” £4-00 Post 25

LOUDSPEAKER GABINET ‘WADDING 18in. wide, 20p 1

EMI 63in. HI-FI WOOFER

8 ohm, 10 watt. Large coramic maguei.
Special Rubber cone mmmnd

i *Group 560'

50
50-0-350 80 mA G-SV 8-5A 8 SV 1A or §V 24....
00-0-300V 120mA, 6-3V 4A 83V 24 £4-25

80 24 380, 80 40, 48, 60 £9-75
3,5, 8, 10, 18V 5 amp, £1- 50 6-0-8Y 500maA 9011
ovi amn 95p 12V 300mA '751) 12V 500mA 86p 12V 750mA
sﬁp 10, 30, 40V 2 amp £2. 20V 3 amp £2. 40V 34 £2-50,
22.0.22V 4A £3. 16V 1 amp. 85p. 18V 2 amp £1-85.
AUTO TRANSFORMERS 115V to 230V or 2aov to 115V
150% £4; 500W £7-50; 750W £15; 1000W £18.
BATTERY CHARGERS. Ready built with leads and clips
1} amp £2; 4 amp 84; 5 amp. £4'50.

WAVE BR!DGE CHARGER RECTIFIERS;
8 or 12V outputs. 13 amp 40p; & amp 56; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240V. Secondary 0-240V. SA. 720W.
Insulated terminsls. varnhh impreguseted. Fuily enclosed
in steel case with fixing fest.  OUR PRICE Carr.
Famous make. (Value 218) 95p
Can be used as 800W auto iranstormers 240.110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW ELECTROLYTIC CONDEKSERS

£/880V .. 14p |100/28V - 10p; MH-BO/BOOV .. 80p
4/350V .. 14p |250/28V . ldp 3504—50/ . 88p
8/850V .. 22p | 500/25V 20p | 32--82/350V .. 40p
16/350V  85p (100 +100I276V 851; 82-+-32/450V .. 80p
82/480V  85p | 150-200/278 V 70| 82+ 32482/850V  65p
32/800V  50p 8 8/450V £2p 82+32+82/450Vi 85p
5/25Y .. 10p | 8+16/450V 269 900/350V 95p
50/80V .. 10p 16+16/“0V 40p! 4700/63V . 85p

LOW VOLTAGE ELECTROLYTICS

1, 2, 4, &, 8, 18, 25, 80, 50, 100 200mF. 15V. 10p.
mF. 18Y. 15p; 25V "20p; 5

1000mF. 12V.

2000mF. 6V.

" : 50V. 65p.
5000mF. 6V. $8p; 12V. 42p; 26V. 75p; BGV 88p; 50V. 95p.

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

COERAMIC 1pF to 0-0ImPF, 4p. Siiver Mica 2 to 5000pF, 4p.

PAPER 850V-0-1 7p, 0-5 18p; 1mF 16p; 2mF 150V 15p.

500V-0-001 to 0-05 4p; 0-1 10p; 0-25 13p; 0-4'

TWIN GANG. “0-0" 208pF+178pF, £1-20; 600DF standard

75p; 865--865 with 25+ 25pF Slow motion dri ive 50p.

TWIN GANG. 120pF 50) 3851’!‘ 50p..

BHOBT WAVE, SINGLE. F 80p; 26]15' 55p; 50pF 56p.
PANEL INDI GATOR 250V AC/DC Amber 26p.

EEE!STOBS iW, iW, 1W, 20% 1p; 8W, 5p. 10

HIGH STABILITY. + w. 29 10 ohmz to 6 meg., 10p.

Ditto 5% Preferred ulnn 10" ohims to 10 meg., 4p.
OUND RES ORS 5 watt, 10 watt, 15 watt

10 ohml 0 100K 10p eac)

TAPE OSCILLATOR COKL Valve Type 85p.

-
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1> 1,400 r.p.m. Reversible 42 Wltt.
O spindle 137 x 7/5,", size 83" x §

Connections lnwlied but soms + 12,000
essential 10-7 M/Cs IF ell Ideal P.A. Columnl.
our P"ce £3'95 striplﬂ-% Hi-Fi Enclosure Eystems, etc.
DECODER = £4-75 8uitable cabinet 12 x 8 x 8 £4-00.
Tweeter £2-00.
MAINS TRANSFORMERS o sk ELAC CONE TWEETER
sgo-i -250 8mA. 8- 3V2a -00 The moving coil diaphragm gives s good

radiation pattern to the higher frequencies
and a_smooth exiension of total response
from 1,000 c/s to 18,000 c/s. Bize 8} x
8} x 2in. deep. Rating 10 watt, 8 ¢hm

Suitable Post 20p
Orossover £1-60

SPEAKER (OVERING MATERIALS. S8amples Large 8.A E
Horn Tweeters 2-16ke/s, 10W 8 chm or 15 ohm 41-96
CROSSQVERS TWO-WAY 80000»1 3 or 8 or 15 ohm £1-50
LOUDSPEAKERS 3 OHMS. 7 x 4in. 81-25; 6}in. 21-80.
8 x bin. £1-80 8in. £1-75; 10 x 6in, £1- 80 10in. £2:09.
SPECIAL OFFER: 80 ohm, 2%in.; ohm.
8in., 25 ohm. 2}in. dia., 5in. dis, 67 X 4" £| EACH.
15 ohm, 3¢in. dia.; 6 din.; 7 > 4in.; 8 bin. TYPHR
8 ohm, 2}111 2fin.; 33in.; Sin. dia. (6 x 4in, 8 ohm $1-50)
RICHAR ALLAN TWIN CONE LOUDSPEAKERS.
8 in. d:la.meter 4 watt £2-50. 16in. diameter 5 watt £2-85:
12 in. diameter. 8 watt £3-50.

VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:1 40p.
Miks trans. mu metal 100:1 £1-26.

MAJOR 100 WATT
ALL PURPOSE
GROUP OR DISCO

AMPLIFIER
All purpose knnmtoﬂud Idnl lor

ups, Disco and P.A. inputs
speech snd music. 4 way mlxing Oarr
Cutpnt 8/15 ohm. a.c. Mains. 21-00
Separafe trzble and bass controls.
MAJOR 50 WATT 4 INPUTS. 2-WAY MIXING IDEAL
FOR DISCO OR PA. 23995

£1.95

3-WAY CROSSOVER £50 CPS and 3000 CPS

with leads ready assemblod

BARGAIN 4 CHANNEL TRANSISTOR MONG MIXER.

Add musics] highlights and sound effects to recordings.

‘Will mix Microphone, records, taps and tuner £4 50

with separate controls into single outpnt. 9 voit. 5
£5.9

TWO CHANKEL STEREO VERSION

BARGAIN 8 WATT AMPLIFIER. 4 Transistor £3 .95
Push-Pull Ready built, with volume, treble
and bass controls 18v. MAINS POWER PACK £3.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18y
COAXIAL OUTLET BOXES, surface, 35p.
BALANCED TWIN FEEDER 300 ohmx 7p nrd. JAOK
SOCKET td. irenit 16p, 23p.
Chrome Lead Socket 46p. Phono Pluks 8p. Phono Socket 8y.
JACK PLUGS 8td. Chrome 20p; 8-5mm Chrome 12p. DIR
SOCKETS Chassis 8-pin 10p; 6-pin 10p. DIN SOCKETS Lead
8-pin 18p; b-pin 25p, DIN PLUGS 8-pin 18p; S-pm 25p.
VALVE HOLDERS. 5p; CERAMIC 10p; CANS Sp.

REVERSIBLE 4 POLE MOTOR £2.25
Posi 25p

illustrated. With Cooling Fan mov AC.

E.M.l. GRAM MOTOR £| .00
120v. or 240v. A.C. 9400 r)m 2-pole
70maA. Size 27 x 2} x 2% Post 26p.

RADIO GOMPONENT SPECIALISTS__ : whitenorse roao, crovoow

n 9—6 Wed, 91 Sat. 9—5 (Ciosed for lunch 1.15—=2.30)

Minimum post 20p.

Hiustrated Brochure, Radio Books & Components Lists |0p.

www americanradiohistorv com
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RESISTORS

EHROMASTNIE electronics

The stondord ranges of Resistors stocked
are either E12 or E24 and the values
are alt in multiplas of ten times the
decade shown below. The E12 items
are only those in bold type. The

E24 items are both those 1n bold and

Tight type .

10 18 3 56
3 20 36 62
12 22 39 68
13 24 43 75
15 27 47 82
16 30 51 9

A e

CARBON FILM  /} watt + 5% tol.
£12 Series 1052 1o 330K

1 "«w--»—..m.w.,w..m

CARBON FILM } wott + 5% tal. Tpea.
E24 Series 10210 10MS2

Zpea.

S i

'CERMET" THICK FILM } watt + 2%ol. 8pea.
E12 series 565210 150K :

METAL OXIDE FILM }watt ¥ 2%tol. 4pea.

E12 series 108210 1MS2

CARBON COMPOSITION } watt 4ip ea
2.2 ,27 ;3.3 ;3.9 ;47 ;0.5 tol.
5.6 ,68 ;82 +10% tol .

CARBON COMPOSITION 1 wott 5ip ea
2.2 ;27 ;3.3 ;3.9 ;47,205 tol
5.6 ,6.8 ;8.2 F10% tol

CARBON FILM | watt + 5% tol. 3lpeo.
E12 series 108110 10MS

Rt

CARBON FILM 2 wott * $%tol
E12 series 108210 10M{T

S

WIREWOUND 2} watt 5% tol 0.22 to 0 47015

E12 series T10%" 1102700 13
WIRE WOUND 5 WATT i 13p ea-
O

i 25 250 1.5

1 30 270 1.8K

18 39 300 2K

2.2 50 330 2.2K

2.7 60 350 2.5

33 8 400 27K

3.9 75 470 3K

47 82 500 3.3

5 100 560 3.5K

56 125 500 3.9K

6.8 133 630 47K

82 150 750 5K

10 180 820 5.6K

15 200 1K 6.8K

2% 220 1.2K 8.2K
WIRE WOUND 10 watt 14p ea.

Al the values shown in bold in the 5 watt range

WIRE WOUND 10 watt :_5% tol . 20p ea.
0K, 15K, 20K 25K
WIRE WOUND 15 watt 13p ea-

Al the values from 105t upward shown in
bold in the 5 watt range .

POTENTIOMETERS

VOR's

Dept. 1
56, Fortis Green Road, Londan, N10 3HN.
telephone:  01-883 3705

_CAPACITORS

Ceramic Plate

Mollard C333 Series 63 Volts Wkg.

ofl ot 53p each

5K 250K  log or Lin less Switch (and 1K Lin) 4
10K 500K  Log or Lin with Switch 2% | poonEDa280 1S
25K 1 Meg Dual Less Switch 4o | oonronze2 T
0K 2Meg | Meg Log only 57 | ppopEpazs e
100K 10K Log + 10K Antilog Less Switch E29BEDP2EE 1
L E278Z 205 13
! €2982206 13
E299DDPI38 i4p
E£299DDP338 i4p
16K Single 33 £299DDF342 14p
S’,d égz E299DDP348 o ;1
DUAL 55 GLIS .
4aegs, 100K A ? [c]¥ ] £1.21
853 £1.49
R54 £1.61
VAI005 16p
Presets Vertical or Horjzontal ‘x:gg ::
1 Wati 5} 125 Watt 7, VA1034 tép
: A VALG? l6p
100 1K 1K 100K IMeg VA1040 1ép
250 2.5 25K 250K 2.5 Meg VAICS3 16p
500 5K 50K 500K SMeg VA10555 1ép
VAL0545 tép
VAI086S 7
VAI0$75 199
y N i
Cermets AT 00 25K 2K 260K VAtoers e
%{ s0 5K 5K 500K WAL ps
= 1K 10K 100K iMeg VAII04 3

40p VAI107 2%
. CAPACITORS

MULLARD €295 Serfes 63 volts ™
Tolerance * 1% Polystyrene

6,800pf ~ (6.8nf)  C295 AH/D6KB 1p

8,200pf 8.2nf) C295 AK/DBK2 11p
13,0000F  {i3nf) €295 AH/DI3K 15p
18,0000f  (18nf) €295 AH/DIBK i5p
20nF (L0F) €295 AH/D20K i5p
30nF (.030F) €295 AH/D30K 18p
39nf (.039uF) €295 AH/D39K T8p
5infF (.051uFY €295 AH/D51K 25p

10250 1.8pf ' 12% 12pf  12% 68 pf
2.2pf 15 pf 82 pf
3.3pf 18 pf 100 pf
3.9pF 22 pf 120 pf
470 27 pf 150 pf
5.6 pf 33 pf 180 pf
8.8pf 39 pf 220 pf
8.2pf 47 pf 270 pf
10 pf 56 pf 330 pf

. S

Mutlard 630 series 40 volts * 10% fol .
* 629 series 100 volis
all ot 5ip each

Polystyrene 160 volts Wkg..
Tolerance +1pf up to 33pf; * 5% 47pf up.

10 pf to 10,000 pf (0.0 uF) in multiples of:

| Thermistors

o 350V,

Sitvered Mica
Tol.t 0.5pf 11p each
2.2 18pf 30pF
3.3pf 20pf 33pf
5 pf 22pf 39pf
0 pf 25pf a75f
Tol.: 1% 11p each
50t 150pf
S6pf 82pf  180pf
s8pf 100pf 200pf
75pf 120pf  220pF
12p each
250p¢ 330pf  560pF
270pf 390pf 680pF
300pf 470pf  820pf
200pf
17p each
1000 pf  1500pf  220pf
1800pf
2p each
2700pf  3600pF  5000pf
4700pf
33p each
6800pi  8200pf  10000p¢
Mixed Dielectric 600 Volts Wkg .
0.0t oF B, 0.1 uF 9p
0.022uF & ; 0.22uF 17}
0.033uF 8p ; 0.47¢F 26lp
0.0470F 8, | uF 36l
0.068uF 9 ,

Mixed Dielectric 1000 Volits Wkg .

1000pf  6lp; 0.0226F 1ip
200pf  6lp;  0.047uF 13p
300pF  7p ., 0.0 uF 13
4700 pf 7p: 0.22 uF 24k

10p; 0.47 33p

0.01 uF

Solid Tantalum Beads

all at 16p

Q.1 oF 35
0.22uF  35v
0.47uF 35y
1.0 oF 35
2.2 oF v
47 oF 3By

Feed-through Ceramics }&5

1000 pf 350 &p

Erie Monotithic Ceramic 30 Volts Wig .

27 of 1ip, A7of 13p, 100nf 17p

%

Low Voltage Disc Ceramics
all at 53p each

390 pf 1000 pf 3300 pf 10, 15; 22 ; 33 ; 47 ; 68
470 pf 1200 pf 3500 pf y
560 bf 1500 of 00 Wima MKS  0.220F  +5% 00v 1Tp
680 pf 1800 pf * 10af
820 pf 2200 pf © 20f
2700 pt

Multai§ €280 Series. 250 Volts Wig.
Metallidsg Polyester Fitm

001 oF 3 ; 0.220F Sbp
001SUF 3% ; 033 7
0.0220F 3} ; 0.470F %
0.0330F 3% , 0.680F 12
9.047uF 3% . 1.0 oF id}p
0088uF 4p ; 1.5 oF 29
0.1 oF 4 ; 2.2 oF 26%p
0.5 o 4k

750 Vaolt Wig .

Disc Ceramics
alf ot 53p each

470 pf; 1000 pf; 5000 pf; 0 01 uF

0.01 oF 18 30v
0.022uF 18y &
0.047 of 18y 3v
Mylor Film 100 Voits Wkg-
1000pf 2% ;  0.05uF 3l
2000pf 2% ; 0.0680F 5p
5000pf 2 , 0.1 oF Sp
0.01uF 3k ; 0.2 vF &lp
0.02¢F 3lp ; 047G Tp
004uF 3 .

Tubular H1-K Ceramics 750 Volts Wig -
1000ef Sk 3000pf Sk
1500pf Sk 5000pf Sk
200pt 5 0.010F Sk

Mullard C281 series 400 Volts Wkg .
Metatlised Polycarbonate Film  +10%
0.0t vF S ; 0.1 oF 8p
0.015¢F 5 ; 0.154F 9%
0.022vF Sp ; 0.22uF Ilp
0.033uF & ; 0.330F 15k
0.0470F bl ; 0.47F l6kp
0.0680F b3

Pulse Ceromics all ot 10p each

12ke.D.C. Whg kv D.C
0pf 12001 3
22pf  140pf %;
&8pf  150pF 250pf
82pf  100pf 270pf

100pf  200pf 300pF

OVERSEAS CUSTOMERS DEDUCT %4
VAT INVOICES ON REQUEST )

R&P On UK. Orders 15p  Overseas .Ordeis at Cost

www americanradiohistorvy com
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band (300
‘band (5004

Range
150 kha
515 khz

1.67 Mhz

5 Mhz

10. 5 Mhz

30 Mhz

1
2
3
4
5
&
7 45 Mhz

Blve E
Yeliow -
Red =
White -~

Blye =)
Yellow -
Green -
Red =]
White -

ranges 637 ).

Ferrite Rod Aerials

ta
to
to
to
to
to
to

Toning Coils in two series:

400
1.545
5.3

15
31.5

50

78

Only available in ranges 1 fo 5 inc.
4 Coils complete each range

Aerial Coil

Osc.

F. Interstage
Coil for 465 khz I.F.
Ose. Coil for 1.6 Mhz | F.

give range number ; letter * T * and colour.

Series B Dual Purpose Coils 69p each

For FET or Valve Circuits
All ranges availoble
5 Coils complete each range:

Aerial

Interstage R.F.
R.F. plus reaction

- Coil for 465 khg I.F.
Coil for 1.6 Mhz 1.F.

{Note use Red instead of White for

O
Osc.

Deaco Maxi-Q Coils

FRAT Lomz o el Wgsve
FRAZ Long. " Medium Wave
pf)

khz
Mh3
Mh3
Mh3
Mhz
Mhz *
Mhz *

* 50 pf tuning, all others based on 300 pf .

Series A Transistor—5p_each

100mA
{T0-39)

We stock from 1 uH to 19 mH
Check levels & prices when ord

BUGUNASONG electronics

TUNING CONDENSERS

COPPERCIAD PLAIN . EXTRA
0% 015 015" PP
3 310pf
% OP 20?;‘H75ﬂf ) 7e 7p - -
2 w33 =
Tuned Block Filtar incorporating a £7-97 tiiciiay W, 23" x 33 26p 2lp i2p
Ceamic element. Pre-aligned 21" x 5% 30p 25p 13p -
t0 470 Khz. 3db bandwidth 5Khz. TYPE CBO4 33" x 32 30p 25p 3 -
Zin 100K, Zout 100K. —— § 33 x 5" 34p 34p 25p E
* R FE 17 x 2} 90p 69 45p 10p
CATE S g Slow Mofian Diive 17 ks B 70 S 10
3 &) Ratia &:1 Ref: 4511 17" x 5" ] - 9 10p
] . Ca D.1.P, Breodboord 4.15" x 6.15" £1.40
LF. Tronsformers VEROSTRIP {State 1% or .15} 30p
% " Pin insertion Tool (State .1" or .15%) 6??
IEY 13 465 khz 15t & 2nd of 3 £1a0 Spot Face Cutter 5ip
g . 1pf  £1-30 R, . .
IFT 14 468 Khz finat singte 77:" '235: g gg o £il, Terminal Pins in Pkts. of 50 {State .1" or ,15%) 22p
ne,
IFT15 107 Mhz djtuned  75p ggs; G ggg:: 1,32
H R Joaanetaiznddy o Sni  £1.53 Details of 1.C.’s; Rectifiers; Diodes; Bridges; Passive
IFT 17 1.6 Mhz Final sftuned b Components; LED's! Clocks; Triacs étc. can be seen
IFT 8 465 khz or 1.6 Mhz 368pt £21 on other poges and/or issues of Ylnelus World; Practical
Gifunee 365 % 36501 £2-59 Wireless; ond Practical Electronics.

Dept .1
56, Fortis Green Road, London, N10 3HN.
telephone: 01-883 3705

- VEROBOARD

VE | oav sav v d&v 2V 4v &V 100V 160V 4sov -
) 8 AATI9 10p ©  BYi03 2 0A91 8p
= e e s AAIZD  10b  BYI0S 18l 0AZO i
o - AAIZS 05 BYI26 1 0A202 12
ectrolytics - I T 1 B
; BA102 7 Y13 2p  Z5140 250
o B 17e(4F) RATI0 sk BYIS4 54p z5141 2k
BAlIS 1% BYI76  £1.62 25142 3200
e M 20 BvIs2  £1.62 25170 10p
BAIGS 2 8Y2%0 Bl 25270 ip
BA143 2 B2X70 2p 25271 16
Up(166F) BAISY 2p  Series 25278 36k
BAISS 15 BZY8S 11p IN914 8
156 165 Seri IN9I& 10p
33p(320F) A P Series
: BAX16 0 0Ad7 T INd0OY 7
A7 It meln e S ok 2Rl BBIGt 45k 0a7 W0p N4 S
B8I0SE 4l oA8H B INAAB %

REGULATORS

500maA *
(T0-3}

¥

-20°C
1o +85°C

500m,
(50T-32)

0°c
1o +70°C

1A
{10~220)

DIGITAL  SWITCH

BCD encoded digital switch
Reading © 1o 9. Suitable for
digital elock alarm setting
DVM input scaling etc.

1te9. £1,49 each.

ALUMINIOM BOXES

8. VX

" INCLUSIVE

w TAAG25A L00ST1 29 TDA1405 7;?0‘5&: With Boseplate ond screws
_{MVRSV)
£1.03 £).45 £1.39 97p £2.42
12v TBAG258 LO36TT Rk TDAT412 7812UC
(MVR12V)
£1.03 £1.45 £1.39 57p £2.42 -
v TRRE2C TO37TT TT3T TDAT4TE 78150C
(MVR15V)
£.03 £1.45 £1.39 97p £2.42
*600mA; 500mA and 450mA respactively.
X D
THYRISTORS SCRs : Mo () (WL~ (M) PRICE P&p
AB7 2 5k e 45p 15
ABS 4" 4" 13 45p 15p
v 800mA ABY 4" 22" W 45 15
ABIO 4" sy v 5lp 15
ABLL 4t 2l v 450 15p
ABl2 3" 2t - 8p 15
0 MCRIO?2 a ABIZ 6" 4n v olp 17
ABI4 7" 50 i 73 17
g T “w R O R A T A L4
100, MoRIOd o 06 agp ABI6 10" 7" 3" £1.05 20p
) ABI7 10" 4y 30 9% 25
200, MR slp 1068 53 INAd4? £1.06 ABIE 12 s+ 3 g4 25
o0 o (TP Mz ABI9 120 g 3 £138 25
£00¢ 106M £1.50 2NAdd4 £2.09

PRICES

BC213L - 2TX30i 13p 2N3707 12
ACI26 13p  aC214L 13p D4ON3 59p  ZTX302 17p  '2N3708 10p
AC127 13p  pC2¢g 150 MJ480 93ip ZTX303 l4p  2N370°  10p
ACIZB 130 .pcao7 lép MI481 £1.18  ZTX304 21p  2N3710  Iip
AC176 ¥5p - BCY70 17p MJ490 £].01: ZTX3U 10p  2N3711 1p’
AC187 2% pcyrl 2% MJ491 £1.42% ZTX342 10p  2N3772 £2.00
ACI87K 20 BCY72 7p MJ900 E1}.424 ZTX341 22 2N3I79 £2.55
AC188 2%  gDIIs 73p MITOOC £1.22  ZTX384 18p  2N38I%  274p
AC188K ¢ D123 894p MJ2955 £1.88) ZTX500 12 2N3821 Bip
ACY17 3% BDIM 80p MJ055 €1.21  ZTX501 13p 2NIBZB. 99
ACY17 38dp 8DI131 4P MI4000 £1.48)  ZTX502 V7p N33 )8k
ACY20 2% ppI32 520 MJ4010 £1.951 ZTX503 ldp  2N3904  19p
AD140 48lp BDIIVRPR £1.17  MIE3O 45 ZTX504  42hp N3RS 23p ¢
AD149 48ip BD135 41lp MJE3SO  ~971p ZTX531 2p NI 25
AD161 37%;’ 80136 “*p MJE2955£1.20  2TXS550 17p  2N4DSE 133
AD162 385 D01 £1.955 MIENSS 720 2NEY7 6jp 2N4050  19p
ADISI/GIMP 74p  RD202  E1.46} MPFI02  27p  2N706 o 2N4082  16p
AF114 17p  BF109 74p MPFI03  40Jp 2N708 165 2N4ZBY 19
AF115 176 BFHIS 250 MPFIO4 44k ZN9I4 24l INUAL Bk
AF116 170 BFI60 253p MPFIDS  44p 2N930 2% 2NAA42 £1.041
AF117 i7p  BF1&7 24p MPFIO6  49p  2N1302 Wp  INA4D £ 424
AF1I8 54p  BFI73 p MPETTI 225 2N1303 240 INAALs £2.06%
AF124 32%p BF178 28lp MPSWOS  63p 2N1304 2p  2N4B7  59p,
AF139 34lp BFI79 320p MPSUSS 775 2N1305 24p  2N4901 £1.41%
AF172 250 BFIB0 32kp OC28 49%p 2N1306 24p  2N5067 £1,07}
AFZ39 403 BFI8I 32}p OC35 491 2N1307 p INS129  lelp
ASY26 32ip BFIB4 Z7lp OC36 491 2N1308 lp 2N5172 11p
8C107 1p  BFI85 i OC44 l4p  2N1309 343p 2N519] 77
BC108 Hp BFI%4 15 OC45 p  2NI71} 26p 2N5194  9lp
BC109 12p BF195 17 ocrt Mp 2NZIB £4.37  2NS295 Sz
BC1Y7 2 BF196 o OCH2 p  2N1893 5% INSWMT  isp
BC147 10p  BF197 1ép OC75 155 2N221B 220 INSM9  tep
BC148 10p BF200 3 X76 27p. INZ2I9 38ip IN5457  dbkp
BCI49 10p  BF2448 7p OCBI 4o INZ646 Sdp INSASB 43kp
BC157 13p  BF262 25 Oc83 25p  2N2894 F73p 2N5459  43dp.
BC158 12 BF263 p OCI?0  273p 2N2904 32ip 2NS485  S2hp
BC159 tp BF272  €1.19 OCIn 32kp 2N2905 30%p 2NS777 48l
BC167 17p OCP71 £1.545 2N2924 16 2N6068  44dp
BC1688 11 BFS97 Zp orP12 2N2925 180 2N&0®  Slip
£C169 12p BFS9B 20 TIP2R 533p INZWG  10p 2NETO  57p
BCI7) 20p BEWIO e Tipa1 67 2N3053 19 2Ns071 62
8C172 17y BFX2 A TPIA &7 2N3054 S03p 2N&073 . 67p
BC177 22p DBFX88 2%p TIF2A 793 2N3055 5ldp INSO7S £1.45)
BC178 2p BFYSO 2p TIPIA 79k INIIZS £3.56)° INGOTG 165
8C179 u4p BFYSL 2% nppa g7lp INMA2 £1.19 aNeiIt Sdp
8C182L Mp  BFYS0  ET.09  1isa3 36, INIS4e 180 2N6288  &Op
BCIS3L 12 BRIOO 42"\9 TISBBA 363 2NIAIE 0p  INt 993p
8CI84L 12p  BRY3? 3% 1is91 32)p 2N3702 i3 3NL4 874
BC187 e BSX20 8 ZIX107  10p 2NI703 122 3N153 87
BC204 14p  BSX21 2% 7TX108  10p 2NI704 13p 40321 54p
BC209 4p  BSY93A Mp 21Xi09  15p 2N3705 12p 40430 £1 39
sC212t 12;p  BUIOS/02£1.955 ZTX300  12p 2N3706 4o " ane73 55p

OVERSEAS 'CUSTOMERS DEDUCT 2/27 :
VAT INVOICES ON.REQUEST,

P&P On U.K. Orders min. 15p.. Overseas Ord
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ENGINEERS

QUALITY' STEREO SOUND.

| SOLENT AUDIO SYSTEM
; FER!
oSt _JZBELC_E_QE___.

ADE TO SELL AT
ml?&t THE PRICE

shows how!
YOURSELF FORA i IN CABINET

BETTER JOB - MORE PAY! | |/\zé-£48%5

Do you want promotion, a bettér job, This helpful guide to success shouid be ok
high ? N Opportunities” sh read by every ambitious engineer.
e et them o S rows  Send for this helpful 76 page FREE book
you how to & em. through a low-cos now. No obligation and nobody will call
home study course. There are no books {o on you. It could be the best thing you

buy and you can pay-as-you-learn. ever did. *Stereo Tuner Amplifier chassis with AM;FM radio cover-
: M ECUT OUT THIS COUPON I NIl INNS BN ing long medium short and Stereo FM wavebands. Separate
PO\S\) CHOOSE A BRAND NEW FUTURE HERE! Base and Treble controls, 30 watts total power output
NOLI, Tick or state subject of interest. Post to the address below. (frequency response 25-20,00 Hz) Tape record and playback
o tacilities. Dimensions 18” x 8%” x 33”. The very latest
. § BSR automatic record deck with S
Build e on-Learn Electronic TR /AT I R N ec eck with cue and pause control
PRACTICAL “BADIO  Engineeri O T ions 2n Two matching elliptical speaker units.
AND ELECTRONICS . Wiring [m] l
(with kit) & ?mP“:er e e D) (i e . Order early limited stocks available cash price £49-95.
Eleotrieal °f‘:P“ ST g Elictrjcaz_l 5 Credit Sale £5-00 deposit 9 monthly payments of £575
Engineering O P — o AN (AT (Total Credit price £56:75). P. & P. £3-00. Send £8:00
El:f:;i;e;lﬂgnstaﬂaﬁomu TV Engineering  [] Telecommunications [J today.
& Radio Servicing, Radio Amateurs’ Exam

Electrical Maintenance and ete. ete. Chassis only available for c.aSh at £35-00.
[m]

Draughtsmanship [] Repairs 2
Full 12 months Guarantee,

CALLERS WELCOME,

msmreo headph. lied with every c | order. Q
LEWIS L) PW/5/75 199 CHASE SIOE SOUTHGATE
@ LONDON N14 5PL Telephones: 01-882-1644

Hlectrical Transistor
Mathematics O Technology jm]

To ALDERMASTON COLLEGE Dept. EPW-03, Reading RG7 4PF LEFY-03, I

NAME (BiockCapitals Please) . . . . ... .. .
ADDRESS ... ... ...

POSTCODE

Other subjects . - R R . Age |
Accredited by C.A.C.C. Member of AB.C.C.

HOME OF BRITISH INSTINUTE OF ENGINEERING TECHNOLDGY

THE FLEA THAT ROARS !!!]

A good transmitting aerial IS a good receiving aerial—Accepted radio thinking and simple logic—~if you can't hear 'em
you sure can't work ‘'em Read what the DX ITSELF has to say about the “FLEA’ powered 230cm long V.F.A.—operated
continuously Under ‘“impossible’” conditions—A stamp secures the evidence!ll

PARTRIDGE have a complete VFA SYSTEM, correctly terminated for your equipment ranging from modern communications
gear to a modest solid state radio. Don't be satisfied with anything less than the PARTRIDGE WORLD RECORD ANTENNA
SYSTEM! Make your selection from the list below:-
(Each SYSTEM consists of the elegant gold stove enamelled 7/ 6 VFA and a matching finish JOYMATCH A.T.U.,
despatched direct by parcel post—our risk). (All prices delivered—our risk). Prices subject to alteration without notice.
SYSTEM *A’ for modern Communications ReCeivers ........covviiiiiirereeriieenercnritesaioitoneetononeaes £2
SYSTEM 'D' for other S.W. and M.W. receivers, all types ........cceiiiiiiiireiiiineniiriecientonertainaseanes
SYSTEM *J' for TXs and TCVRs up to 500w PEP 160 thru 10m (painpt) .....cc.euiiiiiriaiiiiireiiieiioninneien,
JOYMATCH A.T.U. kit (1-6 continuous to B30 mHz) ........ccrvrirericirriiiiiiierieesiranenens .
JOYMATCH A.T.U. kit (500 kHz continuous to 30 mHz) ........ PN
Either kit fully @ssembled . ...ooevietiiirir ittt iiir e ieierseneearsatasrosvoronsatesantosrssasrnaons .
JOYMATCH “Aerial Bandswitch” tuned aerial. MW & SW ... ... v iiiiiiiiiiiiiiniiieincieniiteciennesacaanns
SUPER SENSITIVE general coverage DX-CRYSTAL SET that REALLY WORKS, not a toy, complete with Aerial

and a sensitive MAatChing EarPi@Ce. ... .vueue e ieneneerisneserssostsisessrssosarosnssessosssesasansessasestostaine £3-95
COMMUNICATIONS HEADPHONES, 8 ohms, matches most modern Comm. Rxs. ..........
VFA Stack Lashing (Massive VFA support on chimney stack)
JOYMATCH Artificial Earth (ground) switch tuned .......
A.G.T.U. Artificial Earth D.L.Y. add on unit for your AT.U. ....i.oiiiiiiiaennnaas
Radials for the A.G.T.U. cut to required band, each .........c.cvviiiiiiierrirniieniiiaraineisas
“INVISIBLE AERIAL" wire, tough PVC covered tinned copper 22swg per 10m ................
A.G.T.U. supplied fitted to JOYMATCH A.T.U.'s (less radials) .......coorvvererniieernaanions
FIELD STRENGTH METER, (Japanese)......ccivvvntiriinnrenivonanss S RO60000000008066508 00000606 0600000000
VALVES, complete set for 9R59DS & 9R5IDE, including OA2 stabiliser .........coieviiiiiiniiiiiieiiniiiinis

PARTRIDGE SUPER PABKAGE gg&:;;s;zmmosTAﬂou FOR ANY LOCATION ﬂﬁaﬂﬂ

ng:—Trio QR666 Gen. Cov. RX, Headphones,
., System ‘A, all connecting cables, del. (our risk)
Send 44p stamp for details and expert advice.

nlﬂ[; Phone 0843 62535

B[] 5 BROAUSTAIRE WENT ENGLAND, or 62839

LECTRONILES] o™ v
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Bargains from our FREE Catalogue

20 large pages, filled with real bargains in transistors, 1.Cs, com-
ponents, equipment, etc. Send large S.A.E, with 6p stamp for your
FREE copy of 6th Edition by return Meanwhile, for prompt delivery
order from this month’s ad. NOW.

TRANSISTOR PACKS ALL AT 50p EACH

B79 4 IN4007 Sil. Rec. H3s 6 integrated circuits
diodes. 1,000PIV 4 gates BMC b
1amp. plastic o 2Bg|1p ﬂ;)g)fsnsalglcms

"
B 10 e suiren 2 Gorpemiriy | STISLING SOUND AUBIO MOBULES cam oo 3y bt
speed P.O. type HEs 4('5631"‘:1."‘"3'9“’5 ponents in Iayouts of your own choice. Modules are tested and
- H35 loo Mixed Diodes. 4 Sil T?::sistors boxed before despatched and inciude well printed instructions.
Germ. Gold bond- T0.5 can comp, to
ed, etc. Marked q
and Unmarked. - b . tse pxp | AMPLIFIER MODULES
H38 30 gh'ort Ie;ld. NPEN 15‘35 Translstotrs Pre-amplifiers; tone control
ilicon Planar Ex -5 can comp. to . o :
N 8§S.100 Active tone control unit to provide bass, .
Equipment. Hes5 = geble. balfance and yolumr? 9§ntro‘ls | £1 go

uN MARKED & UNTESTED K r;g:amp or ceramic cartridge, tape an £1 . 0

io

B1 50 Germanium_Tran- B86 |00 Sil, . Diodes sub, $S,102 Pre-amp for low output magnetic cartridge,

sistors PNP, AF i n. IN914 and tijzgaa:;id(adio. With R.I.A.A. correction £225
an

B66 Iso Germaanm, ’DI‘ H20 20 BY126'I‘7 Ttyﬁe Slh-

odes in. glass con ectifiers
ot o amp. plastic. w~ | POWER AMPLIFIERS
ransistors, man- eq voits
200 ufacturers’ rejects Hi4  |B Power Transis- $S.103 c&rglftn%pleghnag‘\?olt:g"ehs?o ;V;“g,zga'ﬂxg,, £1'75
étl;:mRF, Sii. and ﬁ)’g‘- sl"itl‘lizénG_FaTé $85.102-3 Ste;eohversle?n of above using one I.C. on £325
B Sigl . - each chann
B34 IOO g'gf-,onMin D"‘}g:i H67 g;,"gN Channe! $8:405 A-compact and useful all-purpose amplifier
equivalent g to lo FET's plastic case WI%hswill“runtexcieI&ntly ?‘n a 12Vdsutpply.
ith 5 watt output 0 make a good stereo D
e kil §8.1410 grln ISIze 2I ‘t1 §S.103 but with a 10 watt £1 95
O milar in size to ut wi a ‘wal

PLASTIC POWER TRANSISTORS output. Ideal f?r many domestic and small-

40 WATT SILICON slze P.A. applications. Operates from 26 to £240

Type . Polarity  Gain VCE Price SS.140 Excellently designed 40 watt RM.S. (into

40N1 NPN 18 P 20 4 ohms) hi-flamplifier. S/N ratio better than

40N2 PN 4 P 75dB, THD better than 0-2%. Power require-

40pP1 PNP 18 15 20p ments—45V. d.c. With 0-15° centre edge

40P2 PNP 40 L 30p connectlons. Two can be bridged to give 80 £3. 60

_9'_0 WATT SILI,CION“ Gai VGE oe watts R.M.S. into 4 ohms

ype Polarity ain rice

QON': NPN 15 15 25p o ULES

o oM@ % @ | TUNERMOD

0P 1 P e d d

$85.201 tuning with
90P2 GNP 40 bt 350 englneeredE sl?lw-mohon t([int\;e !P ruggseaé
housing. Excellent sensitivi unes 88-

NEW X-HATCH GENERATOR Mk. 2 g?Msz With A.F.C. facility. Operatesitom 6. 95
Essentlal for Colour T.V. align- §8.202 LF. stage(wlth |.C.) Pre-tuned A F.C.con- £525
ment of 4 patterns. Featuring plug nection. Operates from 4- St
in IC's and a more sensitive sync. $8.203 Stereo D D lly for
pick-up circuit. The case is virtually use with $5.201 and 2, this module can also
unbreakable—ideal for the engin- be uged in most mono FM tuners. A LED
eer's toolbox—only measures 3" x may be attached. Operating voltage 9-16V. £5 N 62

: g%’;tx ai”. ?ptera)tes from 3 U.2 type d.c.
E: s atteries (extra).
Complete Ready built
&9 £193 Ready built D QQ3 POWER SUPPLY STABILIZER
§S.300 Add this to an unstabilised supply (say

TO CLEAR DwEH] working butbut adiomable from 15

pow u € !

Hundreds of various portable transistor radio chassis with FM & AM to 60V. Essential on your audio and special £3 3 25

tuning. ldeal for experimenters. All in going order, but no instruc- systems. Money saving and very tellable h

tions or tuning drives. A cheap way to make a portable, Each £1. - .

SUNDRY ® ALL MODULES TESTED AND

Electronic Ignition Kit £7:50. 8 assorted relays £1-09. Rev. counter GUARANTEED WITH INSTRUCTIONS

device (for cars) £1-00. U.H.F./TV Tuner Units £2-50. L..M.380 Audio

1.C. £1-00 and technical books of all kinds. MAINS TRANSFORMERSgFOR ABOVE

TERMS OF BUSINESS Type A-18V/1A (Suit SS.103) £1-50

V.A.T. ‘Prticles Ishowfn do noé in;:luldecl_v.A.T.t Pleaﬁe aedA81% to Type B 25V/2A (Suit $8.110) £2-00

otal value of your order includin: ostage. . VAT, N
opplleracas ordets, - s postage. No o | Type C 30V/2A (Suit $5.140) £3-25
POSTAGE Except where stated, add 15p for postage & packing in " -
U.K.vasrieas—add £1, any difference being charged Bridge Rectifiers—Type A 27p. Types B & C 38p
or refunde: N
PAYMENT Cash with order, Cheque or money order. Minimum
valug—£1: You can alsp pay by ACCESS. ------------s

IMPORTANT—Every effort is made o ensure accuracy of prices To BI-PRE-PAK, 224.226 WEST RD., WESTCLIFF-ON-SEA, ESSEX

and description at time of preparing this advertisement and going lo

press. Prices are subject to alteration without notice. PIEASE SBNU L titir it tetiere et ettty

B nE pAK I Tn I forwhichlenclose ..., inc. V.A.T.
l Name .......... o8 0 00000 oI SPRE DABO 000 0000DA00a 00000080 000 00O POo ] I
Co Rer No 820719
Address ......... ORI 0 TR OB B0 J0Ph 0 0080000085 005 AP0 a0/oa 00000000540

222 224 WEST ROAD,WESTCLIFF-ON-SEA, ESSEX SSO 90F. l
TELEPHONE: SOUTHEND (0702) 46344.
WRITE ORDER SEPARATELY AND ATTACH COUPON IF REQUIRED

L-----------P-wsJ
7
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Marshalls

A. Marshall

& Son-

(London) Limited Dept. PW
42 Cricklewood Broadway London NW2 3HD Tel: 01-452 0161
& 85 West Regent Street Glasgow G22 QD Tel:041-332 4133

Everything you need is in our new 1975 -
catalogue. Available now price 25p

Trade and export enquiries welcome

SN7448

Our range covers over 7,000 items. The largest selection in Britain

Top 200 IC’s TTL, CMOS & Linears

CA3018A 8Sp| £1-80INES65 £4-48 90p|SN74157  95p
CA3020A £1-80|CD4044 £1-80|SL414  £1-80/SN7450 [6p|SN74160 £1:10
CA3028A 199 CD4045 "£2:65|5L610C £1-70[SN745]  16p|[SN74161 £1:10
£1:37|CD4046 - £2-84:5L611C £1-70[SN7453  16p|SN74162 £1-10
046  70p|CD4047 £1-65[SL612C £1-70SN7454 16p[SN74163 £1-10
CA3048 £2-11|/CD4049  81p(SL620C £2-60|SN7460  I6p|5N74164 £2-01
CA3052  £1'62(CD4050 66p[SL621C £2-60[SN7470 33p|SN74165 £2-01
CA3089E £1-96/LM30iA  d4Bp|SL623C £4-59SN7472  26p|SN74167 £4-10
CA3090Q £4-23[LM308  £2-50SL640C £3-10(SN7473 36p|SN74174 £]-25
CD4000 36plLOOSTL  £1-50/SN7400  16p|SN7474  36plsn74175  90p
D4001 36piLM380  £1-10{SN7401 16p|SN7475 50piSN74176 £1-44
CD4002  36p[LM381  £220/SN740IAN38p(SN7476  35pic\ 74180 £1.40
CD4006 £1-58|LM702C  75p|SN7402  16p(SN7480 50p|c\74ig) £1.95
CD4007 LM709 38p{SN7403  16p(SN748]1 £1-25]5N74150 £2.30
CD4008 8DIL 45piSN7404  I9pISN7482 75P2\7419] £2.30
CD4009 14DIL 40p|SN7405  19p(SN7483  95pi2 17
CD4010 LM710 47p/SN7406  45p|SN7484 95p gN 4l9§ £1 jlg
CD401 | LM723C  90p|SN7407 45p|SN7485 £1-25(3N74193 £1-1
CD40l2 LM741C  40p[SN7408 19p|SN7485  32p|SN74196 £1-60
CD4013 8DIL 40p|SN7409 22p(SN7490 45p|SN74197 £1'58
CD4014 14DIL 38pISN74i0 16p|SN749] 85p|SN74198 £2:25
CD4015 LM747  £105[SN7411 25p|SN7492 45p|SN74199 £2:25
CD4016 LM748 60p|SN7412 2Bp|SN7493  45p[SN76003N£2-92
CD4017 14DIL 73p/SN7413  35p[SN7494  82p[SN76013N£I-95
CD4018 LM3900 TOp|SN7416  35p|SN7495  72pisN76023N£I-60
CD4019 LM7805 £2-00{SN7417 35p/SN749  75p(sN76033N£2-92
CD4020 LM7812 £2-50|SN7420 16p|SN74100 £1 25| TAA263 £1-10
CD402} LM7815 £250(SN7423  29pISN74107 36plraa300 £1-80
D40’ LM7824  £250,SN7425 29pSN74118 £1-00./A'"350A £2-10
CD4023 MCI303L £1 50SN7427  29p|SN74119 £1-92110A320 " 60
24 MCI3I0P £2:59|SN7430  16p(SN74121 “37pI12% el C c2.18
D4025 . 32p(MCI330F 90p/SN7432 28p(SN74122 50p(TRR8ll 2"
CD4027 = 43p|MCI35IP 80p[SN7437 35p|SN74123 60p[TAA62! £2-03
CD4028 £1-50|MCI352P 80p'SN7438 35p|SN74141 85p[TAA6SIB £1-32 ¢
CD4029 £3-50|MCI466L £3-50/SN7440 16p|SN74145 90p|(TBA64IB £2-25
CD4030  87pMCI469R £2-75SN744] AN8B5p|SN74150 £]-50/TBA651  £1-69
CD4031 £5'19{NES55V  70p|SN7442  65p[SN74151 85p|TBA800 £1:40
. CD4037 £1-93!NE556  £1:30|SN7446 95piSN74153 85p|TBASIO £1-40
.CD4041.  £1-86INES60  £4-48ISN7447 95.. N74154 £1-50 TBA820 £1°15
PW TELETENNIS KIT £42'50 + V. Reprint 75p
'I"RY OUR GLASGOW SHOP

2N2148
2N2218A 22p
2N2219A 26p
2N2220

IN2221

2N3055
2N3391
392
393

708
L2N3714 £I 38
2N3716 £1-80 -
2N377] £2- 20
2N
2N
2N
2N
2N

4037 42p

4036 67p
2N4058 18p
2N4062 I5p
2N4285 34p
2N4920 £1-10
2N4921 83p
2N4923 £1-00
2N5245 47p
2N5294 48p
2N5296 48p

5457 49p
2N5458 46p
2N5459 49p
2N6027 45p
3NI28  73p
3NI40 £1:-00
3N4I4 “8lp
3N200 £2-49
40361  40p
40362  45p
40406  44p
40407  35p
40408  50p
40409  52p
40410 52p
40411 £2:00
4059 74p
40595  84p
40636 £1:10
40673 73p
ACI26 20p
ACI27 20p
ACI28 20p
ACISI - 27p
ACI52 49p
ACI53 35p
Cl76 30p
ACI87K 35p
ACI88K 40p
ADi43 68p
ADI6]  50p
ADI62 S0p
AF|06 . 40p
AF109 . 40p
AFII5 . 35p
AF1I6  35p
AF1I7  35p
AFll8  35p

BC212LA I6p
BC213LA I5p
BC214L8 I8p
BC2378

87p
BFII5 36p
BF117 55p
BFi54 20p
BF159 27p
BFIB0  35p
BF181 36p
BFI84 30p
BFI94 12p
BFI95  i2p
BF196 13p
BFI97  15p
BF198 18p
F244  2ip
BF257 47p
BF258  53p
BF259 55p
BFS61 27p
BFS98  25p
BFR39 24p
BFR79 24p
BFX29 30p
BFX30 27p
BFX84 24p
BFX85 30p
BFX88 25p
BFY50 22ip
BFY51 23p
BFY52 20ip
BRY39 48p
ME0402 20p
MEO412 18p
ME4102 1lp
Mj480  95p
Mj481  £1-20
M}490 £1-05
491 1-45
M]2955 £1-00
IE340 48p
MJE370 65p
MJE37I. 75p
MJE520 60p
MJE512  70p
MJE2955£1-20
JE3055 75p
MP8I13 47p
MPFI02 39p
MPSAQS 25p
MPSA05 31p

MPSAS6 31p
0C28  76ip
60p
50p

32p
49p

5
oCa
ocC4s
TIP29A
TIP29C

609

GARRARD
CT4'S' MK I
STEREO
CASSETTE
PLAYER &
RECORDER

has full facilities
for record, play-
back, pause,
erase, rest, fast
forward and re-
verse wind, auto-
matic tape end
stop and cas-
sette release.
Robust, precision engineered mechanism
based on the "STARR" patented design.
Ideal for use in Car stereo cassette
players, HI-Fl stereo cassette recorders,
industrial and many other applications.
Send cheque or Postal Orders for £19-98
(£18-50 + 8%, VAT) (includes post and
packing) to:

BOTHWELL ELECTRIC SUPPLIES

(Glasgow) LIMITED
431 Sauchiehall Street
GLASGOW G23LG i Tel: 041-332 6184

Scotland’s Leading Electronics Centre

-
PAUSE

-
RECORD
CONTROL GONTROL

Quallty
Loudspeaker
Systems

Direct from manufacturer as supplied by us to the trade.

Finished in natural Teak veneer 15 watt 8 ohm bass reflex
speaker system containing Goodmans 8°’ bass with HF speaker.
Frequency response 50 Hz — 19000 Hz. Complete with leads and
DIN plug. Cabinet size 17" x 10" x 7 deep.

Price £17.00/pair including VAT plus £1.90 packing, carriage
and insurance (U.K. mainland).
*Bulk discounts available for trade enguiries. Please send cash with
order direct t0:—

Forward Marketing, 30 Ridgeway, Stanground, Peterborough.
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rescent

uuality omponents

BARGAIN CAPAC]TOR 2,200MFD at 63v, DC Wkg.
%X 13” diameter. Tag ended. All new and

unused Our price 35p.

MONO/STEREO MICROPHONE MIXER
9 volt. High impedance input. Gold finish with four black
plnstlc chrome tipped level control knobs. OnfOff switch

JB11D STEREO

JUNCTION BOX

The west.  papulat
gteran  junckion  hay,
Iacility for two paies
of headphones and
two speaKers. 3 posi-

S. G. BROWN HEADSET
Finest quality Diritich node
Lightweight e duhan
Fneorporats « ¢ i
electric transdu
8pecification:—
Frequency—=20-17,500 CPS

Impedance—Predominantly “D,“ switch  selects
capacitive, at -001MFD per :;:Slf:‘rzms'o - ‘%‘;g"
earpiece ¢an be regarded as bargain at £2-50

150K at lke:
‘Weight—3-50z. (98 grams).
A bargain at £1-25 cach set

LIGHT EMITTING DIODES

Til 209 (Red) With Clip 22p each
Til 209 (Green) With Clip 38p each
Til 209 (Yellow) With Clip 90p each
Mled 500 T092 Type 16p each
LED READOUTS

Litronix

DL707 .3 Character 14 Lin Dil £2:00
DL701 as above but & | £2-00
DL747 -6 Character £2:62
Minitron

3015 7 Segment 16 Pin Hit £1-18
30156 as above but & 1 £1-18

Clock Chip
CT7001 MOS/LSI Digital Clock/Calendur Chip 51;1191;

full Circuits and Information leaflet

Circuits and Information Sheet 16p
Lit 704 Led Display for above £1- 10
Or 4 for £4-20
WAFER SW!TBHES
1 Pole
2 Pole “ “ :w
2 Pole 3 Way
2 Pole 4 Wa) —
2Pale 6 Way imrEEmes
3 Pole 4 Way s
4 Pole 3 Way
22p each
POTENTIOMETERS
All types 17 and less diameter
Bingles Dual
5K Log or BK
10K Lin Les« 10K
26K Switch 26K Luss
50K 15p each 50K Switch
100K 100K  45p each
250K Double 250K
BOOK Pole 500K
1 Switeh M
309 each 2M
PRE SETS

8ub Miniature Skeleton Type 0-L WML .ﬁoruontal
Mounting 100, 250 and 500 ohm, 1k, 2-5k, Bk, 10k
25k, 50k, 100k, 250k, 500k, and 1M ohm

MAINS TRANSFORMERS

Open Type Double Wound Continuously Rated, two
hole fixing clamp with colour coded flying leads, varnish
impregnated. Approx. size: 1} » 13* x 14" high
Fixing centres: 28{3,”.

TR1 20-0-20v 100 m/a

TR2 12-0-12 v 100 m/a All

TR3 9-0-9 v 100 m/a 240 Volt

TR4 6-0-6 v 100 m/a Primary

TRS 3-0-3 v 100 m/a

Our Price £1-23 each .

200/250v MAINS RELAY

Heavy duty contacts 2-500 ohm coil. All new and unused
D.P.D.T. maing rclays 50p, Carr. Free. Special quantity
£40 per 100 off.

MINIATURE RELAYS

Brand new range of British made Relays, 8ize 1}
1”7 X §”. All two changeovers with 250v 1-BA contacts
and suitable for fitting on -lm Vemboard

8D each

Type Volts Current Ohm!

27/A 12v 17M/A 700 All
21/A 12v 28M[A 430 £1-30
12fA 6v 33M/A 185 each

switch. 4 Input sockets.
SPECIF]CATION S B

Tnput Tmp Tar XTAL Mics ote.
Ceain Aptrn< 011

Moy Input Hig t valt.
Max Qutput Sig. 1-3 volt
Noise Ratio --60D1

Supply 9 volt
OUR PRICE — £5-25p

POWER PACKS

PP1 Switched 3 -- 6 - 7} ~ 9 volt 400M/A Transistor and
Zener Stabilised On/Off Switch and Polarity Rcversal
Switch, in a black metal case 26 each.
PP2 Swltched 6 ~ 73 — 9 volt Battery Eliminator. Approx.
size 237 % 23” x 3}”. Ideal for cassette recorders £3-25

PP3 Car convcrter. From 12v Pog. or Neg. ta - 6. 71 ~0
volt. Basy to fit and transistor regnlated £3-90
VEROBOARD
- RE Plain ‘13
21 x 33 82p 24p 15p
2k X 5 34p 34p 18p
33 x 3% 34p 34p
33 x5 39p 45p
17 < 24 1-08p 77 60p
17 x 31 1-45p 1-18p 75p
17 X5 1-85p 1-10p
Pin insertion. tool
Spot face cutter
Pkt. 36 pins (state -1 or 15}
LOUDSPEAKEBS
23" 8 ohm 50p
2*” 40 ohm 50p
237 80 ohm 50p
5” 8 ohm ceramic £1-25

64” 8 ohm dual conc
10” 8 ohm dual conc ceramic £3-75
™ x 4” 8 ohm ceramic $1-60
8" >< 5” 8 ohm Perman't Magnet £1-60
*EMI 18”7 x 87 450 Kit
3 — 8 ~— 15 ohm £4:10
*EMI 13” x 8” 350 Kit 8 ohmy  £7-50
10 inch DUAL CONE L/S
Manutactured by “ELAC" to a
very high smndard these loud-
speakers are a real bargain
SPEC:—8ize=10"” Dual Cone.
Power=10 Watts
Frequency = 40-12000H 2
Our Pricc = £3-75p each

ceramic £2-50

MAINS KEYNECTOR

Keynector connecta any Electrical
Equipment to the mains supply in
seconds. Ideal for bench, garage
demonstrations, etc. Multi connections
can be made (max. Ioad 13A fused).
£3-26p.

ALUMINIUM BOXES

Metal project boxes give your work a professional finlsh

L
AB7 2% 5{ 13 54p
ABS 4 14 63p
AB9 4 2{ 1§ b4p
AB10 4 1% 83p
AB11 4 ‘Zl 2 54p
ABl2 3 L] i 45p
AB13 6 4 ° 68p
ABl4 7 5 2§ 84p
ABI15 13 3 89p
ABIl6 10 7 3 £1-38
ABI17 10 43 3 £1-02
ABI18 12 & 8 £1-20
AB19 12 8 3 £1-50

ARS PLASTIC BOXES

Handy boxes for construction projects. Moulded extrusion
rails for P.C. or chassis panele. Fitted with Tinm front
panels.

= 100mm X 73mm > 40mm == §lp

1006 = 150mm x 76mm % 47mm =- §6p

1007 = 184mm x 124mm » 60mm -- 96p

1021 = 106mm X 74mm X 45mm (sloging front) - 50p

BARGAIN BOARDS

Components galore for the experimenh’r Ix COmInuter
boards with R C: and useful T

at least 4 transistors per board. Five boards £1-00.

CLEAR PLASTIC PANEL METERS

Size §9mm X 46mm X 35mm these meters require a
38mm hole for mounting.

ME6 =0 to 50 micro amp Full Scale
ME7 -~0 to 100 micro amp Full Scale
MER - 0 to 500 micre amp Full Scale
MED 6 ta U m/fa Fail Heale
MEL0 N ta 5 mfa Fall Qeals
MEIL .0 to 10 m/a Full
cale
ME12 g to 50 mfa Full
MEI3 '-O to 100 mfa Full
ME14 0 to 500 mfa Fult
Scale
ME15 =0 to 1 amp Full
Scale
ME16  --0to 50 volts
MEL7 -0 to 300 volts
A C Full Scale
ME1S * Meter
MEL9 VU” Meter OUR PRICE £3'00
ADD LUX‘URY T0 DECON DALO 33PC
YOUR CAR ETCH RESIST PEN

The Decon Dalo 33PC
is a unique instrument
for the professional and
amateur electronics eng-
ineer, enabling him to

with a motor driven
car aerial
8PEC:- % 5 section

% extended

tength 100cm prepare in minutes a
JLength under perfect printed circuit
fender 40cm board
% Cable lengtn OUR PRICE 80p
120cm WIR WOoU.
Supplied complete with VOLUMEUONTROL
fixing bracket and con- 250ohm Only 25p EACH.
Approx 1 Diameter.

trol switch  £7-50

Long standard spindle.

CABLE LESS SOLDERING IRON
AHL,“ISO—TIP”
v Completely Portable
s Heats in & scconds
s Solders up te 150 joints or more per charge
v Rccharges automatically in its own stand
s No AC leakage or induced eurrent to damage delicate
components
% Heats to 700 deg. ¥
% Fine Tip for dclicate and gencral purpose soldering
% Only 8” long and weighs just 6 ozs.
OUR PRICE £9-75 (spare bits arc available)

STOP PRESS
BHA0002 16 watt Amp Module 22-50
NEbS565 Timer L.C. 78p
MC1310P 8tereo Decoder 1.C. £2-00
7805 Regulator £1:49
569
gap
10p
10p
10p
1.C. SOCKEXS
D.LL.
8 piu
14 pin 14p
16 pin

BARGAIN TRANSFORMERS
12-0-12 volt 500m/a
240 volt primary transformer bargain.

approx size =60mm x 40mm x 50mm
fixing centres =75mm
Qur Price =£120.

18 volt 500m/a
240 volt primary

approx size =60mm x 40mm x 50mm
fixing centres=75mm
Our Price =—£1-00.

LOW NOISE LOW PRICE CASSETTES
Good quality tape in well made screw type casscties.
Presented in single plastic cascs.

U.K. POSTAGE 15p
UNLESS OTHERWISE
STATED

CRESCENT RADIO LTD.rw.

All mail to 11 MAYES ROAD,
WOOD GREEN, LONDON N226TL
Phone: 01-888 3206

V.A.T. Please add
89 to all Totals

Callers Welcome at

15 Mayes Road & 13 South Mall, Edmonton N8.

C60--31p
C90--42p
C120 -53p
109% Discount on ten or more casscttes of onc fype
If you construct
You should
own one.
CRESCENT
CATALQGUE
Price 30p.

www americanradiohistorvy com
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Practical Wireless Classifie_d Advertisements

Receivers and Components

MULTI-BAND RADIOS. Grundig Satel-
1it, 13 band, £129; Koyo, marine, air-
craft, PSB, FM, SW1, SW2, MW, LW,
batt/mains, £44; 4-band, MW, FM, air-
craft, PSB, £14. SAE lists. Langtons
Radio, High Street, Rocester, Stafford-
shire. 088 923 388.

INFLATION? PRICE INCREASES?
SGS.ATES 7 watt IC TBAS8I0AS, only
99p. Send £1-98+20p post for two,
data included. PC Boards S55p each,
post 10p. 7 watt IC kit, all parts £2-25,
post 20p, Ready Built 7 watt IC
modules using TBAS810AS overload
protected size 314 X 21, x 3%, £2-50
each, (stereo) 2 for £4-60, (quad) 4 for
£8-50. Post 25p per order. Send mail
order to Watson, c¢/o 131 Buxion
Street, London El.

Precision Polycarbonate Capacitors
Al High Stability - Exiremely Low Leakags

440V AC (£10%) 63V Range

0-1uF (137 x ") B0p 1% £2% +3%
0-92uF (137 x4”) 589§ 0-47uF  58p  46p  36p
0-25uF (14’ x47) 62p | 1-0uF é8p 5ép 480
0-47TuF (1§” x4} 7ip | 22uF 80p L1 8&p
0-s5uF (11 x§7) By | 47uF 2180 2105 850
O-88uF (27 %)) 80p i
1.0u4F (27x§”) 91p {100uF 2200 £1-60 2140
20uF (27x17) 21-22 116-0uF  £275 £2-15 2190
TANTALUM BEAD CAPACITORS—Values available:
0-1, 0-29, 0-47, 1-0, 22, 4-7, 6-Bu¥ at 15V/25V or 85V
10-0uF at 18V/20V or 28V, 22-0uF at EV/10V or 16V;
$3-0uF at 6V or 10V 47-0uF at 3V or 6V; 100-0u¥ at av.
ALL at 10p each, 16 for 88p, 850 for £4.

TRANSISTORS: | BC183/183L 1llp | BFY50 20p
BC107/8/{8 8p | BC184/184L 12p | BFY51 20p
BCl11¢ 1gp | BC212/212L 14p | BFYAs2 20p
BC147/8/9  10p | BC547/5584 12p | AF178 80p
BC153/7/8  12p | BF194 12p | OC71 129
BC182/182L 1lp | BF197 18p | 2N3055 50p

POPULAR DIODES—IN814 €p, B for 45p, 18 for 80p;
1N916 8p, 6 for 45p, 14 for 80p; 1844 5p, 11 for 50p,
44 for £1-00, 1N4148 8p, 6 for 27p, 12 for 48p: 1N4002
Bip: 002 6p: 003 8ip; 004 7p: 005 7ip; 006 8p; 007 8ip.
LOW PRICE ZENER DIODES—400mW, Tol. +59% at
dmA. Values available: 3V, 3-3V. 8-6V, 47V, 5-1V, 5-6V,
8-2V, 6-8V, 7-8V, 8 2V, 9-1V, 10V, 11V, 12V, 13V, 15§V,
18V, 16V, 18V, 20V, 22V, 24V, 27V, 80V, 337V. All at
79 each, 8 for 893, 14 for 84p. BPRECIAL OFFER: 100
Zeners for 8550,
RESISTORS—High stability, low noise carbon film 5%,
¥W at 40°C, W at 70°C. E12 series only—from 2-2Q2 to
2-2M (). ALL at 1p each, 8p for 10 of any one value, Y0p
for 100 ot any one value. SPECIAL PACK: 10 of each
value 2:202 to 2-2M {2 (730 resistors) £6.
SILICON PLASTIC RECTIFIERS—1-5 amp, brand new
wireended D027:100 P.LV. 7p (4 for 26p); 400 P.I.V. 83
{4 for 30p).
gg)l‘],)%lg RECTIFIERS--2§ amp: 200V 40p; 350V 45p;
D.

SUBMINIATURE VERTICAL PRESETS—01W only:
ALL st 8p each; 504, 1000, 2200, 4700, 68042,
1kQ, 2-2kQ, 47k Q, 8:8k Q, 16k 0, 15k 2,22k (), 47k Q2,
100k 0, 250kQ), 680kQ2, IMQ, 2-0MQ,5M Q.
PLEASBE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW #£5. ALL, EXPORT ORDERS ADD
COST OF SHA/AIRMAIL.

PLEASE ADD 8% V.A.T. TO ORDERS,
flend B.A.E. for lists of additional ex-stock items.
‘Wholesale price lists available to bona fide companies.

MARCO TRADING (Dept. W5),
The Old School, Edstaston, Nr. Wem. Shropshire.
Tel: Whixall 464/465 (8TD 094 872)
(Proprs. Mintcost Trading Ltd.)

BRAND NEW COMPONENTS by re-
turn. Electrolytics, 15V, 25V, 50V
0-47, 1, 2-2, 4-7, 10 Mfds.—4p. 22, 47—
4, p (50V—5p). 100—51;p ?50V—7p).
220--6p (50V--9p). Subminiature bead-
type tantalums 0-1/35V, 0-22/35V,
0-47/35V, 1/35V, 2-2/35V, 4-7/35V, 10/
16V, 22/16V, 47/6V, 100/3V—9p. Mylar
Film 100V 0-001, 0- 005, 0-01
0-02—21,p. 0:04, 90:05—3p. Mullard
Tubular Polyester 400V E6 series,
0 901-0 +022--3p. 6-033-0-1—4p. Mullard
miniature C333 ceramics E.12 series
2% 1-8pf.-47pf —21;p. 56pf.-330pf,—3F.
Polystyrene 63V. EI12 series 10pf.-
1,000pf.—21, p.  1,200pf.-10,000pf.—3'2 p.
Miniature Highstab Carbon Film Re-
sistors 1; W _E12 series 5% 10-10MQ
(0% over 1 Megohm)—1p. Postage 10p.
Prices VAT inclusive. The C.R. Supply
Co., 127 Chesterfield Road, Sheffield S8.
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COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used, Pack includes
resistors, carbon and W.W., capacitors
various, transistors, diodes, trimmers,
potentiometers etc. Send £1+10p p&p.
C.W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife,

MULLARD 10W RMS AMPLIFIER
MODULES. Absolutely complete. £2-65
inclusive. LTE, 46 Minehead Road,
South Harrow, Middx,

BETA DEVICES
FOR BETTER PRICES
TRANSISTORS . | DIODES & RECT

ACI87/8 PR 0-40| IN914 004 1A 100v 020
BC107/8/9 0-0B|IN4148 0041 1A 200v 0-22
BC109C 11| BY197 0-14{1A 600v 030

(=)

BC147/8 -10 | IN4001/2  0-05|20A 200v  £2-00
BCY70/71/720-18 | TN4003/4/5 0-08| ZENERS
BFX88 -20 | IN4006/7  0-08| BZY88c 3-3-
BFY50 018 IN5401 011} 33v5% 009
BFY51/52 012 1 watt 6-8-
9N1132 0-25]7 SEG DISPLAYS| 200v353% 615
2N1711 0-25] 3015F £1-00|L.E.D.
2N2646 0-30| pL707-LED£L-70|208-RED 017
2N2905A -21 | DL747-LED£2-45 | LED CLIP 0-02
2N 3053 -14 OP. AMP, IC’s
2N3055 -38| D.IL. SOCKETS | 709C T0% ©-30
8 Pin 012

TIP29A 49 709C D.I.L. 0-30
TIP30A -5714 Pin 0-12|741C TO99 0-38
TIP3LA -81 | 16 Pin 014|741C D.LL. 038
TIPs1A 0‘32'—"‘33%’ DI 085
TIP41A 3 LL. 0

tipaza  og0) V-AT. INC. [risc DXL, 036
7A06N 0-16| 74 SERIES T.T.L. ;3&3}1 g-%g
7401IN 0-18} 7420N 018 | 7490N i

74098 018 747N 098|740 o
7404N 019 74308 018 | 74101N 0-50
7408N 023! 7440N 618 | 741928 0-70
7410N 0-18] 7447N £1-00 74123 £1:28
7413N 0-38 1 74798 0-82!74141N _£113

C.W.0. PLUS P.P. I5p TO
BETA DEVICES,
Abbey Chambers, 4, Highbridge Street,
Waltham Abbey, Essex.

PROBLEM GETTING AWKWARD or
unusual components? Let us help you
find them. Also ‘one off” P.C.B’s by
return. of Post Service. Yorke Elec-
tronics—027-588 (Bitton) 2707.

CLEARING DISTRIBUTOR STOCKS,
transistors, diodes, components, etc.,
Sample pack 65p incl. postage or send
stamp for list. Redhawk Sales Ltd., 10
Maple Lodge Close, Rickmansworth,
Herts. Mail Order Only.

250mA. Cartridge Fuses 11” 80p per 100.

u i Carben R s. 100 different 50p.
Unused W/W Resistors. 100 assorted £1:10
100 Capacitor Mixture, 85p.

4ib. 8 to 2BA. Nut & Bolt mixture 28p. Brass 38p.
18 Assorted Potentiometers Unused £1-15
Ex Government Standard Jack Piugs 4 for 50p
6 volt 36 or 18 watt Buibs, SBC, 70p per doz.
Earphones Ex Govt, 85p per pair.

New Meter or Cassette Cases, stiff imitation
feather 63" x 33" x 4”. Only 55p.

Ex T.V. Speakers. Perfect. 3Q eliptical 55p.
0-300mA Metors New. £1-75p.

7" Tape Spools 16p each,

All postage in U.K. included in price

SOUND SYSTEMS OF SUFFOLK
§76 Foxhal Rd., Ipswich, Suffolk IP3 SNQ

7-SEGMENT LED’s. Red and Green.
£1-30 each, 4 for £4-50 inc. p&p & VAT.
CWO to Industrial Electronic Supplies
(Stockport) Ltd., 18la Bramhall Lane,
étockport, SK2 6JA.

For Sale

WOW AND FLUTTER METER (Tecnica
WF971). Unused as New £275:00. Tele-
phone Mike Yorke 027-588 (Bitton)
2707 (daytime) or 0249 (Corcham)
713283 (evenings).

RGD 410 Radiogram, mint condition.
Perfect working order. Offers. 021 705
5480. Bowen.

MICROPHONES: AKG D109, £12-65;
AKG D202EI, £43-45; AKG D190C,
£18-70; AKG DI190E, £20; AKG D224
£55; Sennheiser MD211N, £49-50; Senn-
heiser MD413N, £29-70, All brand new
and boxed. Send CWO to J. J. Francis,
(Wood Green) Ltd., Manwood House,
Matching Green, Harlow, Essex. Tel:
Matching 476.

COPPER CLAD LAMINATE
FOR

PRINTED CIRCUITS

Single sided 1/16” paper base—1 -0p/sa. inch,

Single sided 1/16’ glass~epoxy—1-5p/sq. inch.

Any rectangular sizes cut to your requirements,

Please send cash with order.

Price includes postage and packing.

From: SIMTECH ENGINEERING LTD
VOLUNTARY PLACE -
WANSTEAD
LONDON E.19. 01-530-4240.

SOUNDLIGHT CONVERTORS. 3 chan-
nel 1-5 kXW £17; 3kwW £25; 1 channel
1kW £9. STROBES: from £21. SEQUEN-
CERS (Chasers): £93, etc. Call or cata-
logue sent. Aarvak Electronics, 98A
(P), West Green Road (side door),
London N15 5NS. Tel. 01-800 8656.

OSCILLOSCOPE (Cossor CDU 110)
T/B Reconditioned as new £255. Tele-
phone Mike Yorke 027 588 (Bitton)
2707 (daytime) or 0249 (Corsham)
713283 (evening).

Wanted

WANTED. Mains transformer, B40C
receiver. Warner, ‘Tasis’, Carbis Bay,
St. Ives, Cornwall.

“RADIO & TV SERVICING” books
wanted from 1961 onwards. Any
quantity. £2-00 paid per copy by
return of post.—Bell’s Television Ser-
vices, 190 Kings Road, Harrogate,
Yorkshire. Tel. (0423) 55885.

TOP PRICES PAID for NEW VALVES
and TRANSISTORS

popular T.V. and Radio types.

KENSINGTON SUPPLIES (C),
367 Kensington Street, Bradford 8.
Yorkshire.

AVO. 7 & 8 any condition. Any quan-
tity. Huggett’s, 2 Pawsons Road, W.
Croydon.

EARLY WIRELESS receivers, com-
ponents and magazines, details to
Johnson Raffles, Haverbreaks, Lancas-
ter.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON'S, Worcester
Street, Wolverhampton.

WANTED. Old Pye Radio or Radio-
gram, Condition immaterial.—Collins,
131 Hazleton Way, Horndean, Hants.
Horndean 8725. Reverse charge even-
ings or weekends.
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Books and Publications

Service Sheets

£3-35 each, full details from:—

THE McCOURT T.V. REPAIR MANUALS
MAKE REPAIRS SIMPLE AS A.B.C.
Set out in the easiest to follow style, showing symptom, cause and cure for every
common fault and virtually every possible one, for every British standard or
portable set plus many foreign. Contained in 4 large manuals, only £12 set or
send your model, make and £3-35 for the correct manual by return. Colour manuals

T.V. TECHNIC, 76 CHUR'CH STREET, LARKHALL, LANARKS.

Technical Books —

Radio:Electronics

World*s Radio & TV Stations {International Edit}..£0.68
Audio Amplifiers . . ... ool £0.70
Boys Book of Crysta! Sets & Simpte Circuits . .
Television Timebase Circuits, . . ...........
Radio TV and Industrial Tube & Valve Equiv .
How to get the best out of your Tape Recorde
Modern Electronic Troubleshooting ap
Jack Darr’s Service Clinfc. .. oo vveevnnnnnn.aaid
Transistor Circuits for Modern Test Equipment. . ,.£0.68
Rad & Electr Colour Codes and Oata Chart. ... ..
Handbk of Transistor Equit.and Substitutes. . .. .. £

Hi Fi, PA & Disco Amplifier Design Hndbk. ... . ..
Radio Servicing Problems ... ..o oeveannn.n &
Electronic Circuits for the Amat Photographer
Handbook of Simple Transi Circuits

TV Fault Finding « v« ovvvvnnnnnan.
Sound and Loudspeaker Manual. .
TV Technicians Bench Manual .......
Radio Amateur Operator’s Handbook .. ...

Towers Inter { Transistor Selector........ .
Television Servicing Vol. No. 2. ............... £1.27
Television Servicing Vol.No. 3................ £0.75

Tetevision Servicing Vol. No. 4.. .
Radio Technicians Bench Manual . . .
Servicini Transistor Radio Receivers. . .
1st Book of Hi Fi Loudspeaker Enclosu:
2nd Book of Hi Fi Loudpeaker Enclosures
Manual of Electronic Circuits for the Home.
Modern Crystal Set Circuits for Beginners,
Electronic Novelties for the Motorist. ... ..
2nd Book of Transistor Equiv.& Substitutes.
Handbook of Electronic Musical Novelties. . . .
Transistorised Novelties for Hi Fi Enthusiast. .

Fault Location Exercises in Rad.& TV Vol.2..
Colour TV Picture Faults.. .........
Practical Transistor Novelty Circuits......

Boys Book of Practical Radio & Electronics . .
Radio Receiver Construction using 1Cs & Transi 3
ICs & Transistor Gadgets Construction Handb’k . ..£0.68
integrated Circuits Equiv. & Substitutes Hbk.
Audio Technicians Bench Manual
improving your Hi-Fi .. ..........
Guide to Printed Circuits ... .oooviiivann. e
Receiving Pal Colour Television . . ..
Worid Radio TV Handbook 1978 .. ............

All prices include Postage & Packing

RADIOBOOK SERVICE

wenham BR 7

A Elwil

Agencies

RR

RADIO ROTOR MAILING ORDERS B.Y.

Main Office DEN DOLDER Marterin. 10
The Netherlands. Phone 30-782439

We are a Mall Order House and we are
interested In hearing from supbilers and
manufacturers of HOBBY-ELECTRONIC-
EQUIPMENT, such as Electronlc kits, Amateur
Transcelvers, Receivers etc.

Ladders

LADDERS, timber and aluminium.
Tel: Telford 586644 for brochure.

BOOKS

ON ELECTRONICS
Electronics ............£1-60
—An elementary. introduction
for beginners (SI Units). The
eagerly awaited step by step
explanation for those meeting with
the subject for the first time.
Towers International
Transistor Selector

Just Published .........£3-30

SERVICE SHEETS for Radio, TV, etc.,
0p and SAE. Catalogue 20p and SAE.
Hamilton Radio, 47 Bohemia Road, St.-
Leonards, Sussex.

SERVICE SHEETS, Radio, TV etc.,
8,000 models. Catalogue 20p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston. N

>

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,

" CAR RADIOS)
ALL AT 50p EACH
“ PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS
Otherwise cannot be attended to

{Uncrossed P.O.'s please, original
returned if service sheets not avallable.}

PLEASE NOTE
Wa operate & “'by return of post’’ service. Any
claims for non-delivery should be made within
7-days of posting your order.

Mullard Publications
Data Book ............ 50p

Integrated Circuits .... 50p

Thyristors ............ 60p
Magnetic Core
Memories ............ 50p
Simple Transistor
Measurements ........ 30p
{ Simple Valve
Measurements ........ 30p
A Simple Closed Circuit
Television Camera .... 90p §
(Prices include postage & packing)
SELRAY BOOKCOMPANY
60, Hayes Hill,
Hayes, Bromley, BR2 THP

C. CARANNA

71 BEAUFORT PARK
LONDON, N.W.11 6BX
We have the largest supplies of Service

Sheets (strictly by return of post). Please
state make and model number alternative.

Free TV fault tracing chart or TV list on
request with order.

Mail order or phone 01-458 4882

BELL’S TELEVISION SERVICES for
Service Sheets, Manuals, Books on
Radios, TVs, etc. Service Sheets S50p
plus "SAE. Free booklists on request.
Back issues of PW, PE, EE, TV avail-
able 25p plus 9p post. SAE with en-
quiries.—BTS (Mail Order Dept.),
190 Kings Road, Harrogate, Yorks.
Telepnone (0423) 55885.

Business Opportunities

- Run your ownhifi store

A unique opportunity to run your own hi-fi superstore
and become the outright owner of a franchise that’s
the only one of its kind in Britain

Tandy Corporation (Branch UK), a division of The Tandy Corporation of America, where its
‘Radio Shack’ operation has over 2,000 retail outlets, arrived in Britain late in 1973 and has

already opened 100 audio superstores in England. During 1975, the same fast rate of growth
will be maintained and openings will commence in Scotland. Every major town and city will

have at least one Tandy Store.

The product range consists of exclusive Tandy brands of radio, audio and communications

equip t plus components,
competitive prices.

ies and kits offering the highest possible quality at

This ensures high volume sales with substantial profits. Previous trad}'experienc'e is not
necessary. Tandy's 50 years experience assures realistic training of the Franchise and covers
everything from your Grand Opening, to everyday routines, plus regufar newspaper
advertising, full merchandising and promotional support. *

A minimum investment of £17,000 is required.

For further information please write in confidence to the Senior Vice President,

Mr. Richard N. O’Brien.

TANDY

www americanradiohistorvy com

Tandy Corporation (Branch UK)
Bilston Road, Wednesbury, WSI0 7JN, Staffs.



www.americanradiohistory.com

Situations Vacant

82

www americanradiohistorvy com


www.americanradiohistory.com

Ext. 5230, or write to:

Reading, Berks
RG74PR

ELECTRONIC CRAFTSMEN

Is your present job routine and uninteresting ?

We are a research establishment and our craftsmen are engaged
on a wide variety of work in the fields of prototype and smalil
batch wiring and assembly, test and inspection, maintenance
fault finding and repair. Why not join us and enjoy working in
first class conditions in the country.

You can expect gross earnings including overtime of £45 per

week, and we can offer good housing at low rental (for applicants -
who reside outside the radius of our Assisted Travel Area)

together with 3 weeks paid holiday with holiday bonus, free

pension and excellent sick benefit scheme.

Applicants who should have served a recognised apprenticeship
or have had equivalent training together with experience in one
of the fields detailed should 'phone Tadley 4111 (STD 073.56.4111)

Industrial Recruitment Officer
(PA/78/PW) Procurement Executive
Ministry of Defence

AWRE Aldermaston

£70p.W.
canbeyours

Jobs galore? Tens of thousands of
new computer personnel needed
aver the next few years alone. With
our  revolutionary, direct-from-
America, course, you frain as a
Computer Operator in only 4 weeks!
Pay prospecis? £3500 4 p.a.
Loudon Computer Operators Train-
ing Centre subscribes to the British
Government backed National Com-
puting Ceatre code of practice for
Computer Training Schools so you
know yeur training will be second to
none.

After training, our executive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-

duces you to world-wide
opportunities. Write or ’phone
TODAY. without obligation.

London Computer Operators
Training Centre
Y23, Oxford Hse.,

9-15 Oxford St. W1. Tel: 01-734 2874

Educational

SUPERE INSTRUMENT CASE by
Bazelli, manufactured from heavy duty
PVC faced steel. Hundreds of Radio,
Electronics and Hi-Fi enthusiasts are
choosing the case they require from
our range of over 200 models. Largest
choice at highly competitive prices,
why pay more. Fast despatch. Free
literature, (stamp would be apprecia-
ted), Bazelli, Department No. 55, St.
Wilfrids, Foundry Lane, Halton, Lan-
caster LA2 6LT.

SIMPLE TO FORM
NON-MAGNETIC RUST PROOF

MILL FINISH

ALUMINIUM

FLAT MIN! SHEETS
10ins. x 14ins. 20 swg (0.90mm.)
6 sheets for £2 incl P&P
OTHER SIZES AVAILABLE
For general car repairs,
trims, kick plates, etc.
BAYKIN
ENGINEERING LTD.

(Dept. PW)
GREVILLE ROAD, BEDMINSTER,
BRISTOL, BS3 1LL

PCBs, PCBs, PCBSs, PCBs, PCBs, Any
PE, s s project PCB from
January 1974, 75p each. Only to;
quality glass fibre boards supplie(?.
Strip or perforated board layouts con-
verted to true PCBs. SAE and sketch
or schematic for quotation. Capacity
for one-off or quantity production of
PCBs. Design, artwork or assembly.
Northpoint {Electronics) Ltd.,, Wel-
lington Trading Estate, Ashton-U-
Lyne, Lancashire. 24 hour phone-
answering service on 061-339 4917.

C AND G EXAMS

Make sure you succeed with an ICS home study
course for Cand G Eiectrical Installation Work &
Technicians Radio/TV/Electronics Technicians.
Telecomms Technicians and Radio Amateurs.

COLOUR TV SERVICING

Make the most of the current boom! Learn the
techniques of servicing Colour and Mono TV sets
through new home study courses, approved by
teading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronics and Electrical

Engineering, Maintenance, Radio, TV, Audio,

Computer Engineering and Programming. Also

self-build radio kits. Get the qualifications you

need to succeed.

Free details from: :

INTERNATIONAL
CORRESPONDENCE SCHOOLS,

Dept 732, Intertext House, London SW$ 4UJ.

Or Phone 91-622 991t (Ail Hours)

12 VOLT 217 13 Watt Fluorescent Lighting
(by Thorn/AE!) with diffuser & on/off switch. Ideal
caravan, boat, emergency lighting, etc. Guaranteed.

£5-50 inc. VAT & Post. List price £7:02 inc, VAT

SALOP ELECTRONICS 23 Wyle Cop,
Shrewsbury, Shropshire Tel. 53208

GO TO SEA as a Radio Officer. Write:
Principal, autical College, Broad-
water, Fleetwood FY7 8JZ.

Miscellaneous

HARDWARE. Comprehensive range of
screws, nuts, washers, etc. in small
quantities, and rmany useful Construc-
tors’ items, Sheet aluminium to indi-
vidual requirements, punched, drilled,
etc. Fascia panels, dials, nameplates
in etched aluminium. Printed circuit
boards for this magazine and other
individual requirements, one-offs and
small runs. Machine engraving in
metals and plastics, contour milling.
Send 2 x 41;p stamps for catalogue.
Ramar Constructor Services, Masons
Road, Stratford on Avon, Warwicks.,
CV37 ONF.

PRINTED CIRCUIT manufacturer’s
offer, ready drilled PCBs for PW and
PE projects published after June 1974,
at one price 70p. E.g. Orion amp, tele-
phone exchange. Also full sets for:
Tele-tennis £3-50; PE CCTV £1-40p.
Power slaves £1:35p. Scorpio ignition
and Ferret locator 60p. CWO. Please
add 15p per 40 sq in P&P. Production
space available for PCB production,
design, silk-screen printing, electro-
plating, tinning plus all graphic/art
and photographic masters. Estimates
by return post or phone. WKF Elec-
tronics, Welbeck Street, Whitwell,
Worksop, Notts. Tel: Whitwell 695
(Derbys.).

LOWEST COST IC SOCKETS. Use
Soldercon IC socket pins for 8 to 40
pin DIL’s. Make 8 pin sockets for
4p, 14 pin for 7p (at 300 pin price).
T0p for strip of 100 pins, £1-50 for
3 x 100, £4 for 1000. 10p p&p for
orders under £2. Add 8% VAT.
Instructions supplied—send sae for
sample. SINTEL, 53n Aston Street,
Oxford. Tel: 0865 43203.

“Synthesiﬁer
Sounds
Supreme

rn

by Dewtron (var exera)

Famous kits, e.g. waa-waa complete
kit £3-50; Fuzz kit £5-50. P& P 25p
under £10. Ring Modulator modules
£9. ‘“Mister Bassman’' Bass Pedal
Units and whole range of synthesiser
modules, musical novelties, etc. Cata-
logue 15p from D.E.W. Ltd., - 254
Ringwood Road, Ferndown, Dorset.
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FANTASTIC
~ NEW |
{MICROTEST 80

MEASURES 5o
ONLY i
90 <7018 mm =

Amazing _Valile at £1 ‘95 :

8 fields of measurement
. and 40 rangés

Voits D.C. 6 ranges: 100mV - 2V, - 10V, - 50V, -
200V. - 1000V. (20k0/V)

Volts A.C.5 ranges: 1:5V. - 10V, - 50V, - 250V _~
1000V. (4kQ/V)

Amp. D.C. 6 ranges: 50uA - 500uA - 5SmA -
50mA - 500mA - 5A

Amp, A.C, 5 ranges: 250uA ~ 2-5mA -~ 25mA -
250mA - 2-5A

§ Ohms & ranges: LowQ-Q x1-0 x10-0 x 100
(da 1/10 di @ fino a 5 Mega Q)

v10ulpul § ranges: 1-5V. - 10V, ~ 50V, ~ 250V, -
000V

Decibels 5 ranges: + 6dB, +22dB, +36d8,
+50dB, +62dB

Capagcity 4 ranges: 25uF - 250uF - 2500uF ~
25,000uF -

SUPERTESTER 680R ICE
20,000 Ohm per’ Volt/sensi-
tivity . ® Fully screened
against external magnetic
i fields ® Scale width and
small case dimensions (128
x 95 x 32mm) @ Accuracy
and stabitity (1% ‘In D.C.
=' 2% In A.C)) of indi
reading @ Simplicity and
ease of use and readibility ® Full ranges o
accessories ® 1000 times overload @ Printed
ﬂrﬁm board Isﬂ-1 “th ithout d Idering
ore ranges than any other
meter. Ask for free catalogue £l 8 3 so ]
A ies (extra) available to convert Microtest
80 & Supertester 680R Into following:-SIGNAL
INJECTOR, GAUSS METER, ELECTRONIC
VOLTMETER, AMPERCLAMP, TRANSISTOR
TESTER, TEMPERATURE PROBE,
SEQUENCE INDICATOR~Send for details.

MORE RANGES FOR

LESS MONEY!
AC/DC Multimeter type U432¢
A-DC 0-06-3A - & Ranges.

A-AC 0-3-3A - 5 Ranges.
V-DC 0-6-1200 V - 9 Ranges.
V-AC 3-900 V - 8 Ranges,
Freq.: Inthe range of 45 to 20kHz.
Resistance: 500 Ohm to 5 MOhm—
5 Ranges. Decibel: —10to + 12dB
Accuracy: & 2-5% DC. + 4% AC.
Dimensions: 167 x 88 x 63 mm.

ony £8°85 -

ALPHANUMERIC-W¥X{E TUBES B1971
The Aipha-
numeric  NIXIE
tube has the
ability to display
ail the ietters of
the alphabet,
numerals 0 thru
and special
characters in a
single tube
From the stand-
point of both
readability and
electrical characteristi¢s, the Alphanumeric
NIXIE tube provides many unique benefits
Including % 170v-2imA % All d.c. operation
% Uniform, continuous line characters of equal
height % Memory with simple solid state drive
circuits % Readability in high ambient light , , ,
200 footlamberts brightness % Long life with no
loss of brightness % Character height 23in,

Price only 99p each pius 16p P/P.
Bases for above 60p each.

{ JUST ARRIVED !}

NUMERIC INDICATOR TUBES
Uitra-long tife, high quality, 0-8 and 2 indepen-
dent decimal points. Supply voitage 200V D.C.
Current 14mA, Pulse duration 100is. Character
height 0-51, overall size1-4.

VALVES. New, boxed, and reclaimed
types. S.A.E. for lists. A1 Radio Com-
ponents, 14 The Borough, Canterbury,
Kent, CT1 2DR.

LOW COST I.C. MOUNTING. Leniths
of 100 I.C. pin sockets, 60p (p, p
5p). Quantity rates, SAE details &
sample. L.E.D. (MLED500), 20p each.
{post paid). P.K.G. Electronics, “Oak
Lodge”, Tansley, Derbyshire.

BULK OFFERS
All goods full spec. and marked

1N4001 - 50/1 1N4002 £2:80/100
1N4003 £3-20/100 1N4004 £3-60/100
1N4005 £4-30/100 1N4006 £4-70/100
1N4007 £5-00/100 1NB14 £3:00/100
BC116A | £8-ng00 BC267 - £G-zx/1oo
41C £19-00/300 NES55V  £39-00/100

400mW Zeners, most values £5/100
Assorted Computer Panels £25/cwt . N
Assorted smali value caps—mica, ceramic ‘etc,

. £26/10000

Ferric Chioride £30/100 11b bags

Miniature Mains transformers, all 100mA Sec: |
6-0-6V £5/10; 9-0-9v £5-50/10; 12-0-12 £6/10

3~ ex-computer tape on 103" NAB spoois £100/100
Veroboard Offcuts 10lb £22

Minimum order £5; Carr. Free. -
. Add VAT at appropriate rate,

JUNIPER ELECTRONICS (PW1)
PO BOX 61, SOUTHAMPTON

ANTIQUE WIRELESS ENTHUSIASTS!
For all your requirements in obsolete
radio, contact “Tudor Rees.” 1975 Full
catalogue now available, 40p post paid.
Antique Wireless Service, Broad
Street, Staple Hill, Bristol, BS16 S5NL.
Tel. 0272 565472.

Azdd 10p P, & P. for orders under

SIN L £ ata, and circuits where

appropriate supplied with orders,
or available separately (send 9in
x 4in S.A.E.) ADD VAT at 8%.
Economy DL704 0-3in LED 7 segment display

. Only 95p
NSN33 0-12in 3 Digit LED readout—only 55p/dlggl e

MAN 3M type 0-12in 7 segment display 43p
MK30250N Alarm Clock 1.C. -60
P.C.B.s now avallable for clocks, drivers, displays
(send 9in x 4in S.A.E. .

- CT7001 + 4 DL704 oniy £10-80; CT7001 + 6 DL704
for £12:70 - )
SOLDERCON L.C. Socket Pins
(instructions supplied) 1,000 pins for £4-00

end S.A.E. for sample 3,000 pins for £10-50

SINTEL. 53N ASTON STREET, OXFORD.
Tel. (0865) 43203

100 pins for 50p
300 pins for £1-50

P.W. CRATA F.M. TUNER. Set of five
P.C. boards £3, p&p 20p. Other com-
ponents available, S.A.E. for lists.
Teleradio, 325 Fore Street, Edmonton.
London NS OPE.

P.W,. EASY-BUILD ORGAN
Set of two P.C.B's £7-20
Set of thirteen MOS I.C.s  £21-65
Set of all semiconductors £26-70

Set of all semiconductors plus
the P.C.B’s £32-00

P.W. TELE-TENNIS

SET OF SIX P.C.B's £7-50

All include P & P and V.A.T.

FORESIGHT ELECTRONICS
62 HIGH STREET,
CROYDON, SURREY

Brand new, guaranteed. Surplus to sacturers,
requirements. Type B5853st
1-25 £1:00 100+ 80p

1000+ price on application
Add 8% VAT to all items + 35p P& P
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW1 2QB
Tel: 01-837 7781

84

DIGITAL CLOCK CHIP, AY-5-1224, with
data & circuit diagram, £3-66 + VAT,
‘Jumbo’ LED digits (16mm high), type
DL-747, only £2:04 each + VAT, post
free.—Greenbank Electronics, 94 New
Chester Road, Wirral, Merseyside.

162 5AG.
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TREASURE TRACER
MH. “I Metal Locator

@ Varicap tuning
@ Britain’s best selling metal
locator kit
: Weighs only 220z.
Speaker and earphone operation
® Knocks down to only 17in.
@ Prebuilt search coil assembly
@ Thoroughly profassional finish
@ As seen on BBC1 and BBC2 TV
® You only need soldering iron,
screwdriver, pliers and snips
@ Five transistor circuit

Send s.a.e. for leaflet

T =G0
MIKIHITS LLLCTT

£a CLEVELANKD R .
1AMO0N, FrR 2AN (Mall ardar am

VALVES, TRANSISTORS. Valves 1930
to 1975. 2,000 types in stock, many
obsolete. List 15p. Transistor list 15p,
Wanted valves and transistors all

pes. Dealers, wholesalers, etc. stock
cleared. Must be new and boxed. Cox
Radio (Sussex) Ltd., The Parade, East
;g%%tering, Sussex. West Wittering

MINI ACCUMULATORS "y
2  voit MULTI - USE
Sealed Lead Acid Re-
chargeable Cells.
Size L450—14” x 117
x 44", 3 for £185
inc. P. .

Size GA2—17" x 13
x 57, 3 for £235
inc. P. & P.
GARFIELDS, 269 Rye
Lane, London, S.E.15

AERIAL WIRE. High quality PVC
covered multi-strand copper, 50ft 60p
(10p); 75ft 87p (13p); 100ft £1-20
(15p); 150ft £1-80 (24p;; 200t £2-39
(26p); 250ft £2-96 (28p); 300ft £3-54
(31p). P&P in brackets. Longer
lengths available. SAE all enquiries.
Al  Radio Components, 14 e
Borough, Canterbury, Kent CT1 2DR.

—

Aerials

GENUINE FULL SIZE

18 element TV aerial
as used by leading
TV companies

&2B/W
& Colour
Guaranteed

£ Save LEs. We supply
i this genuine U.H.F.
aerlal for only £2.20, can
e fitted qutside or inside.
Quality made technically
advanced design_Precision
grid reflector edimmnates ghoesting.
Complete with clamp. instructions
advice, Money Back Refund
WallfCaravan Brackei 25p. Best
Cable 12P per yard. Plug 10P & FREE
with order maps & channel reference
of Radio & TV Transmitters,
SEND DIRECT TO DEPT. PWI10

219 Manstield Rd. Nottingham.

J. & A. TWEEDY (Electronic Supplies) LTD.
79 Chatsworth Road, Chesterfield, S40 2AP
We Have in stock a good range of Jaybeam TV
and FM aerials. As well as these we have a good
stock of accessories. A SAE will bring more

details,

Multibeam: MBM 28 £5-00. MBM £8-00. MBM 70
£12'50. JBM 18 £4-00. Rotators AR 30 £27-00.
AR 40 £32-00. CD 44 £64:00. Stereobeam: SBM2
£3:00. SBM 3 £4-00. SBM 4 £5:00. SBM 6 £8-95.
NEW 9 element £19-00.

VAT inciuded on all prices.

Masthead amplifiers £11-06. Setback £5-50.
State group required on ail aerials and amplifiers.
Carriage is paid on all aerial orders but extra on
accessories. 5
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VALVE BARGAINS
Any 5 50p, 10 75p, 50
£3:30, 100 £6°40. Your
choice from the fol-
lowing list:
ECC82, ECL80, EB91, EF80,
EF183, EFi84, PCB6, PC88,
PC97, PC900, PCC84,
PCC89, PCCig89, PCF80,
PCF802, PCF805, PCL82,
PCL84, PCL85, PCLS805,
PCL86, PFL200, PL36,
PL504, PY33, PY8I, PY800,
PY88, EH90, 30FLI, 30FL2,
30PLI4

Colour Valves 25p each

AERIAL BOOSTERS

We make three types of
Aerial Boosters all for
set top fitting, with Co-ax

- Plugs and Sockets.

Bll—For Stereo and
Standard VHF Radio

Bl2—For the older VHF
Television, please
state BBCl and ITV
Channels.

B45==For mon. or colour
this covers the com-
plete UHF band.

All Bocsters are com-

plete with Battery and
take only minutes to fit.

Price £3'40 each
BARGAIN PACKS

All Components in the Bargain Packs are unused

and marked.

Pack |—Polyester (C280) Axnal Leads Capacitors—
250V/W & 400V/W, very
0:01 UF to 2-2 UF, Price 100 £I, 1000 £8 (our choice).

Pack 2.—Electrolytic Capaciters—complete mix
selection from | UF to 1000 UF, and from I10V/W to
63V/W. Price 100 £1-50, 500 £6 (our choice).

Pack 3.—Transistors—any 10 80p, any 100 £7 (your
choice). ACI28 - AC176 - BC!I3 - BCII5 - BCI35 -
BCI53 - BCI171 - BCI72.

Pack 4.-—~15 Mixed Plugs, mixed selection of co-ax,
din 2-3-5 pins, jack standard-—3 -5mm-2-5mm. Price £1.

Prices include V.A.T. P. & P. under £1/10p, £I to £3/15p,
above £3/20p. Overseas at cost. Money back guarantee on
all orders.

ELECTRONIC MAILORDER LTD,, 62 BRIDGE ST.,
RAMSBOTTOM, BURY, LANCS. Tel. Rams. 3036.

PL508  PL509, PY500/A

Press 4 Button UHF
Tuners £2-50.

good mixed selection from.

H A C SHORT-WAVE
LG, KITS

WORLD-WIDE RECEPTION

Famous for over 35 years for Short-Wave Equip-
ment of quality. '“H.A.C.” were the Original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfled
Colleges, Hos-
pitals, Public Schools, R AF., Army, Hams, etc,

1974 “DX” RECEIVER

Complete kit-—Price £4-80 (incl. p. & p. & V.A,T.).
Customer writes: ‘‘Australia, India and America
at loud volume.”—"I have now heard@ over 300
statl includi many A I have
received 32 Q.8.L. verifled reports—irom all"
continents. An amazing one-valver.”

This kit contains all genuine ‘short-wave com-
ponents, drilled chassis, valve, accessories and full
instructions. Ready to assemble, and of course,
as all our products—fully guaranteed. Full range
of other 3, W. kits, including the famous model
“K plus” (illustrated above). All orders despatched
by return. Bend now for free descriptive catalogue
of kits and components.

Send stamped envelops for details.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RHI9 3SN

SAFETY MAINS I"OLATING TRANSFORMERS
Prr. 120/240-V Sec, 120/240 V Centré Tapped and Screened
VA

Waight Size cm, P &P
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WATFORD ELECTRONIGS

35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND
MAIL ORDER. CALLERS SATURDAYS ONLY

ALL DEVICES BRAND NEW AND FULLY GUARANTEED. ¥
ORDERS DESPATCHED BY RETURN OF POST. TERMS
OF BUSINESS: CASH/CHEQUE/P.O.s OR BANKERS
DRAFT WITH ORDER. GOVERNMENT AND N
EDUCATIONAL INSTITUTIONS OFFICIAL ORDERS
ACCEPTED. TRADE AND EXPORT INQUIRY WELCOME.
P & P ADD 20p TO ORDERS UNDER £5-00. OVERSEAS

Send 15p postage for our comprehensive catalogue ORDERS POSTAGE AT COST, AIR/SURFACE.
TRANSISTORS (less 10% for 254 of one type) PRICES EXCLUSIVE OF VAT.
AC125 13p | BCi149C 8p [ BF180 33p [ OCs1 15p § 2N1131 20p | 2N3773 240p
Acize Minf BOISAF R0 EEiD [sscflocte fom aNi1s e 333 POLYESTER CAPACITORS: Axial lead type, (values are in .
|4 p P 400V: 0-001, 0-0012, 0-0015, 0-0018, 0-0033, 0-0047, 0-0068, 0-01 3p: 0:015,
ﬁggg :;: gg}gg E: BFi0s 1253 88;3(1’ 1%: 3#}38% %83 g“gggi gg: 0-022, 0-033, 0-047, 0068, 0-1 4p;, 0-15, o 22 7p, 0-33, 10p; 0°47, 13p; 160V 01, 015,
AC187- 12p | BG167 12p | BF195 10p | OC202 80p [ 2N1304 24p | 2Naso4 15p 3"47‘{,‘323"2'1"'3369 0-47 9p; 0-68 10p; 1-0 13p. 250V: 0-22 6p; 0-33 8p; 0-68 12pi
A o | e 10| BRiey 1an | Tipoa dan | 2Nia0a 24b | Buas0s 176 '
4] 14 14 D B P K P
ACYI9 250 | BC170 11p | BF257 32n | TIPA0 dRn | 2N1307 24p | 2M4037 35p g:e'%"o:'?gspfo;v;ﬁf)voaslémcf o 0%, 3t0: 0-14p; 015 dp; 0-22, 0-33 5p;
ACY20 24p | BC171 11p [ BF5os. 18p | TIP30A 54p | 2N1893 30p | ZNSAST 300 | 54y 1n 068 10m s 4.0 14p T 1.8 2o 02 22pe 220" ' B '
ACY2( 29p | BC172 11p | BFX86 21p | TIP31 54p | 2N1990 45p | 2N5458 30p : i B .
ﬁg}’fg 1%3 gg:;g :gs El’xgg ﬁs ;:Egg gé: %N%&Z ggg 2N5450u300 ELECTROLYT!C CAPACITORS. Axial lead type (Values are in uf)
AD149 48p { BG178 18p | BFY51 15p | TIP34 130p | 2N2483 30p | DIODES | 83V: 0O 47,4-0,1-5,2-2, 3-3, 4, 4-7, 68, 10, 15, 20, 22, 47, 68, 6p. 100, 12p. 40V 100, 6p
B H TIP#A 68 3 50V 1000, 42p. 30V : 3500, ‘41p. 25V : 10, 68, 150, 6p; 220, 11p; 470, 13p; 680, 18p;
ADi61 38p | BC182 18p | BFY52 15p p | 2n2646 38p | AA120 fop | S0M: 1000, 426, 30V : 3 Py % p; 220, 1 " o oo 1
ADioy 380 | BCias 10p | BFYs3 17p | TIPé2A 74p | 2N2906. 15p | BY100 18p }3‘,_5%6"25 R ooy :190%6 B 427;0-0"‘1‘4 23, 250, 6p. 16V : P
e L R o R e L o T
[]
AEHE 13p| B&513 120 | MaExrosap | zTx107 10p | 2N20260 9p | BYZit ‘25p | POTENTIOMETERS (AB) Carbon | TANTALUM BEAD CAPACITORS
AHIE I3 acts Nm\Mich un | i emr e ony S|t oo Sw e e | SV BIAE 82 0 18 BE 4T ¢
p p p p p p | 1IKQ-2MQ single gan, 14p s 0-1uF, 0-2, 0-47, 1-0, 22, 4-
Ansi | BCvig 256 | et 0p | S o | ans 18D | QAT9 190 | g snal sang DI switch T2p | E0VS 0UF f60: B 0V, euF, e,
p p : 33uF, i 3V: 1004F.
AF125 30p | BCY59 18p | MPF104 30p | ZTX302 18p | 2N3055 45p |- OAsS 13p | 2KQ-2MQ dual gang stereo 45p ,E.‘,’icj.‘:op‘g;‘; a5 T
AFi2s 30 | BCYT0 13p | MPF105 350 | ZTX304 22p | 2N3st4 59p | 0A% 6p [ SLIDER POTENTIOMETERS : :
AF127 30p | BCy7t 18p | OC2  40p | ZTX311 10p | 2N3G15 65p | QA1 - 6P | 0.25W log and Hnear values MYLAR FILM CAPACITORS
AF139. 33p | BCY72 12p | OC28 48p | ZTX341 19p | 2N3702 12p | QA200 6P | sy 500k sinale gan 350 | 100V: 0.001, 0-002, 0-005, 0-01aF 3
AF181 45p | BD131 40p | OC35 48p | ZTX500 15p | 2N3703 12p | OA202 &p single gang P d ' ' j d P
AF186 48p | BD132 40p | OC36 52p | ZTX502 18p | 2N3704 12p [ PL4001 6p | 10K-500K ohm Dual gang 50p | 0-015, 0-02, 0-04, 0-05uF 4
AF239 38p | BD137 45p | OC41 i5p | ZTX504 42p | 2N3705 12p | PL4004 6p | KNOBS for above Black or Silvered 8p | 0:15, 0-250v: 0-47uF 6p
BC107 10p | BD145 55p | OC42 15p | ZTX531 23p | 2N3706 10p | PL400G 6p
el e | Soe S ek IR | e e oy | S AR CITORS
14 P P p 0 p | 0-1W 50 Q- ertical only P | 50V d.c. Plaguette body 25mm leads.
gg:ggc }g; EFH? ié.'i 88'7/? ::: 5#383 113 3#33?8 33 1N2004/5 sg 0-25W 100 0-2M € Horizontal 6p | Range: 5p1-10,000pf 2p
B IC 12 | BFive 280 | OGI2 1p |2Nats 40p | 2N3771 1408 | 1N400G/7 75 | O-25W 1KQ-2MQ Vertical 6p ' 0-0154f; 0-0224f, 0-033f, 0-047uf  3p
BC148 8p ) BFi7a 33p1 OC74 280 !2Nsso ~18p | 2N3772160p | 1Na148 Sp | S e e . TRCKEo 5
TTL 74 ) Discounts Less 5% for 15+ mixed APOLLO—MW _?_mall Size, High Stability, Low Noise } l;')ITICE . ?:’ELENCJRIC
Less 10% for 25+ d T C vype wr  Tol. ange Val. 1-99 100-499 500+ NI
DIGITAL I1Cs ess 109 fo mixe UNER/RECEIVER | Carbon 1W 5% 2:2Q-10M E24 1p 08p 0-7p CAPACITORS
Less 15% for 50+ mixed § (33} parts avaliable) Garbon iw 5% 2-20-10M E12 1p  0-8p 0-7p ME 8 g
7400 14p {7428 38p | 7473 Bp 7412t dp {0 Carbon -1W 5% 2-2Q-10M Ei2 2-5p 2p — P P
7401 14p | 7430 15p | 7474  32p | 74123 63p | 5-25 bF Miniature WW  4W  10% 2-2Q-1000 Et2 b 300pf a8p
DAU
7402 15p | 7432 25p | 7475 47p | 74141 75p Trimmers 20p | Quantity price applies to resistors of eaCh value not mlxed. 500pf 95p
7403 15p | 7433 36p | 7476 32p | 74151 69p LM 1820N £1-40
T4 :gg ;:g; 2z 7480 ggg Taiss gg: mlvAM«T y _t£z~1o JACK PLUGS | SOCKETS PANEL METERS
-Way Tuner.Uni ‘ 46 x 35
7400 b | 140 op | TS5 33n | Terep tong | M ses2 £3.75 Screened | Plastic | Open | Moulded | requires 14~ hote
7408 15p | 7442 65p | 7484  90p | 74166 143p Slider 5KQ Lin 35p chrome | body | metal with FULL SCALE
7409 15p | 7443 120p | 7485 125p | 74167 315p | Slider 50KQ Lin150mm { 2-5mm 10p 8p 8p break
7410 15p | 7444 105p | 7489 234p | 74170 M5p | Rivlin Ri310 £3'00 | 3.5mm 14p 19p 8p | contacts | ME &  0-50uA
7411 20p | 7445  86p | 7450  47p | 74172 540p | INDUCTORS Standard Mono | 17p 13p | 13p 170 ME 7 "0-1004A
M1z 20p | 746 1080 | T4 BEb| T loen | TOKO6AGH08 300 | Standard Stereo | 30p | 180 | t5p | 2sp | ME 8 0-S00uA
143 oo | 744 'sep | 7493 470 | 73134 1eop | TOKO Yi8576AQ 30p ME 9 0-1mA
7416 . 35p | 7450 15p | 7495 63p | 74185 163p | TOKO YHCS11100AC2 | DIN Plugs | Sockets | Couplers | ME10  0-5mA
7417 35p | 7451 15p | 7496 - 72p | 74190 160p 30p | 2PIN LOUDSPEAKER ME 11  0-10mA
7420 - 15p | 7453  15p | 74100 135p | 74191 160p | TOKO CFUOSOD  S5p LYE'E. 3, 4, 5 (180° &| 12p 8p 15p ME12  0-50mA
HE B e |l e\ e ecoad [ wp | MO
7435 270 | 7470 30p | 74107 33p | 74108 210p | (5% d‘Scour\t for com- | CO-AXIAL (TV) 10p 8p 1sp(f.fy] ME14  0-500mA
7426 27p | 4772 26p | 74110 43p | 74198 210p | plote Kif) Eliono 7 e 5 mg;g 8-;0avmzc
/] p(sal. P -
LINEAR 1C'S (iess 5% 50-+mixed) { BRIDGE SCR _ DiL assorted colours 1;"(‘{'0'?) ME17 0-300V AC
708C 28p | LM380 100p | RECTIFIER | (Thyristor) | SOCKETS p (trpl. ME 13  'VU” Meter
723C 55p] LMagt  185p | (plastic case) [1A 50V  38p | 8pin 14| BANANA ) k) = Price £2-65, p & p 10p
741C 28p | MC1303L  130p | 1A50v  20p [1A 100V 42p [ T4 pin 14p h
e gop | MC130sp 360p | TA100V  21p [1A 400V 52p [ 16 pin  15p. SWITCHES o
7480 28 | MC1310P 2400 | TAZ00V 24B 114 600V 70p | 24 PIn__ 75P | TOGGLE: SPST18p [ PUSH BUTTON: Miniature push | CHOKES
MC1710CG  55p | pas50V 3 P | 34 100V  44p DPDT 22p | to make or break non locking 15p { 1.5mH 20
7805 (TO3) 160p 00 2% soov 75p | ALUM. BOXES 5m P
AY-1.0212 5505, | MFC4000B  54p | 2A1 25p ® | with tid SUB-MIN TOGGLE | ROCKER (white): 10A 250V SP 2-5mH 20p
AY-1-5051 1-15p MLM309K 158p gﬁzoov ﬁp 3A 600V 91p 23x53x13" 48p | SP changeover d5p changeover centre off, -
2p | MVRI2 170p 400V P [ 7A 600V 108p | 4 4041-"  48p | SPST onjoff 40p | ROCKER: llluminated (white} mcorp- HEAT SINKS
CAd018 2p 1 e s5p | 2A600V 45D | 164 400v 98p P DPDT & orates neon, lights when on
CA3035  135p | NESS P | 4AB0OV  90p 4231y a8p Tag  6dp esin 15, | Low Power
e NES62 310p | gafoov  58p | MCR101 34p | 4y5149¢»  53p | SLIDE: P | Tos 15p
A3036 900 | pansa  195p ax24x2>  sop | 1A DP 250V 10p | ROTARY SWITCH: 1 pole/i2way | Tois 15p
CA3046  S5P{gi 403D  150p TRIACS »  as0| 1A DP 280V C/O 120 | 2p/6w, 2p/2w, 2/p4w, 3p/3w 3pjéw, To66 (TV2)  15p
CA3048  220p|aLs14A  150p | ZENER 200V 34 91p _3,;";:(12 7ap LA DR v op | " apibw, dnfiw 24p | Tot (H13) 5p
DIODES 500V 3A 120p 2 P
CA3075  150p | SN76033 250 [
CA3081 150: SN76115 zsus Range 400V 6A 120p | 8x6x3” = 99D | TRANSFORMERS MAINS LAMP HOLDERS AND LAMPS
CAg9E  210p | TADIOO 14001 5.7v.a3y 500V 6A 150p | 10KT 10 0 240V LES HOLDER Dome shaped, Red, Blue,
PlTEAS00 110p | s00mW  9p ox4n3” - 99p TRigt Roo gop | Green, Yellow, White 14p
caxeq op)TBASwD IS |gevsw | Dlac 12537 120p | S-0S{mmanre A0 s0p | LES BULBS 6v and 12v op
LM300 7 14 -3 7 |sT2 25p | 12x8x3"  150p | 8-
4 P » P | 12x8x; P 1 2 012 (miniatare) 100mA %0p MEE HOLDERS Chrome cover, Red or
FUSES AND HOLDERS ENAMEL COPPER WIRE (2oz reel) | 24-0-24V 500mA 200p | Amber, Jewelled top o
20mm 150mA-5A $p| SPEAKERS| l6. 18,2022 SWG  “@2p P 30-24-20-15-12-0  2A 340p m:g:URLEBDs 3'5‘5 & ;;:V”V 2‘1"’
~f mains ” p pper : round top P
157 250mA-15A tn| sasrosw {5255 R 0SWE  isn hed | Pulse Transformer PT ATA 8P | NEON: 3 square top, red, oreen
e e em 160 &ep ERRITE RODS ‘ Rea. 3" hole i 2ip
assis Holder 20mm 1] F| =37 diam. . o
(Chagsigltiolder =" 220 2" - Bp; 53" - 15p; 650—189 VEROBOARD Pitch KNOBS (fits 1” shaft, with grub screw
01 015  0:15
OPTO ELECTRONICS : EARPHONES (copper clad) (plain) ;’;“B‘};:ff;“jhﬁe —— wan
MinitrongSia1osk, ORRSG 46p m;‘:\g?crd andjlack Piva 2px83” 3p 2p 1p K2 Slim silvered aluminium 10p
7seq display  110p - 2-5 mm plug 15p { 28507 3p 320 0 | ks pack 147 with chrome rim  15p
OCP70 40p  LED TIL 209 {Red) 3.5 mm plug 15p | 33x32 a2p 32p — Ké Black serrated. Metal top. with
ocent 85p  with socket 18p | Crystal 33x5” 38p  3Bp 22 line indicator 33m diam. 18p
DREIS SSp  2nofg S0n; L m3ioimmEluo M | 257" %p 750 539 5 Black fluted metal top and skirt
33x17” 130p  105p 9p calibrated 0-10. 37mm dia. 20p
AIRCRAFT B BAND CONVERTOR THERMISTORS  15p each a7 173 — 109 | Ko PK2 as K5 with pointer on skirt  20p
En‘j,o; Ilstenlgg to Alrcraft band by VA 1034; VA 1040; VA 1055; VA 1056; Pkt of 36 pins 22p | K7 Black, knurled, tapered. Metal top
merely placing it beside a radio, VA 1058; VA 1066; VA 1067; VA 1077; | Spot face cutter 48p top & skirt. Calib. 0—10., 30mm n
\nce. £4-75 p & p 15p. VA 1098; VA 1100, Pin insertion tool 59p | K8 Black or silvered for slider pot 9P‘
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And now the FANE ‘SPECIALIST’ RANGE

L’SPEAKERS OF OUTSTANDING QUALITY FOR THE DISCRIMINATING PROFESSIONAL
Features include ROBUST CAST ALUMINIUM CHASSIS and 2” EXTRA HIGH POWER VOICE COILS

Hiust,
127
‘DISCO 60

Recommended Prices inc. VA

12" ‘DISCO 60’ 60 watts R.M.S.
Ritee 30015000 Fig® Freaueney

12" ‘GUITAR 60L’ 60 watts R.M.S.
Plastiffex Cone Surround. Alumin-

LTl '-I|\zec. Retail Price £23 * 50
12" ‘GUITAR 60B’ 60 watts R.M.S.
Linen Cone Surround. .

Rec. Retail Price £23 95

Linen Cone Surround. Fitted extra
£24-75
Rec. Retail Price
ium Centre Dome. Frequency
DESIGNED FOR LEAD GUITAR
Frequency Range 45-9,000 Hz.
FOR USE IN MULTIPLES FOR BASS GUITAR

OUR FAST SELLING
and RELIABLE

‘POP” RANGE

IS STILL AVAILABLE AT
REC. PRICES from

£6°30

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

‘CRESCENDO’
MODELS
£39-95

12”7 UNITS
Rec. Retail

from
£46-95

Rec. Retail

[5” UNITS
from

Please send S.A.E. for leaflets on any of above ranges

All models available in impedances of 8 ohm or I5 ohm
T Guarantee: 2 years

12" ‘PA 60’ 60 watts R.M.S.

Plastifiex Cone Surround. Fitted
Tweeter Cone.
50-15,000 Hz.

Frequency Range
Rec. Retail Price

£23-50

FOR GENERAL PURPOSE PUBLIC ADDRESS

I5” ‘BASS 70’ 70 watts R.M.S.

Linen Cone Surround. Frequency
Range 40-7,000 Hz. Can be used
singly but ideally TWO UNITS IN
A SINGLE CABINET.

Rec. Retail Price

£35-75

RECOMMENDED FOR ALL BASS INSTRUMENTS

HIGH FREQUENCY

HORN UNITS

MODEL 910
Rating 50

watts with
recomimended
filter inc. VAT

£15.95

MODEL 920 Mk Il {as illust)
SIGNIFICANTLY
INCREASED SENSITIVITY.
UNCHANGED PRICE.

ating with recommende a
ﬁlcergloo watts. Price inc. VAT £39 95
HPXI HIGH POWER CROSS-OVER UNIT
Suitable for above Horn Units £2°50 inc. VAT,

Distributors to Wholesale and Retail Traders—LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS
Manufacturers enquiries to—FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY YORKS

Prices shown correct at 3 Mar, 1975

www americanradiohistorvy com
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C. Caranna’ ... . 81 Swanley Electronics ... 36
Chromzsonlc Electronics 74—;5 Kensington Supplies ... 80
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London Computer Operators Trammg Watford Electronics .. 86
Centre Web Europa 32 32
Electronic Brokers - 84 | Lowe Electronics 72 | West London Direct Supplles 62
Electronic Design Assoclates 59 Wilmslow Audio ... 3
Efectronic g’laxl IOrdée:r Led. 28 e S T
Electroni ies Co. aplin Electronic upp ies
Elzznr'::;fKi:?. o 71 1 Marco Trading 801 Z & I Aero Services 88
87


www.americanradiohistory.com

v 2 & | AERO SERVICES LTD, -~ dit5
44A WESTBOURNE GROVE " LONDON Wi

LONDON W2 5SF Tel: 580 8403

Tel: 727 5641/2/3 Please send all correspondence and Mail-Orders to Head Office Open all day Saturday

AC/DC MULTIMETERS LINEAR INTEGRATED CIRCUITS
— Please note reductions in prices —

TYPE U4313 TYPE U4315 Mullard TAA263. Direct coupled three stage

39 ranges: 42 ranges: low level amplifier for use from DC to 600

600uA to 1-5A A.C., 500uA to 2'5A A.C., ke/s. Supply voltage 6-8v. Typical power gain

60uA to 1-5A D.C., - 50zA to 2:5A D.C., 77 db into 150Q load. Output power 10mW.

1-5V to 600V A.C., 1V to 1000V A.C., TOQ72 four-lead encapsulation £0-65*

75mV to 600V D.C., 75mV to 1000V D.C., Mullard TAA293. Medium frequency ampli-

Resistance up to 1MQ Resistance up to 1MQ fier with frequency response of 600kc/s.

Capacity up to 0-5uF Capacity up to 0-03uF Nominal supply voltage 6v. Typical power

Level up to 12db Level up to +2db. gfw 89db. Maximum power dissipation 160

. ) . .59, mW. Power output 10 mW, into 150Q load.

Agtfgor/a\cx.c 115% D.C.. Az;urzcé, 2:5% D.C. TO74 ten lead-encapsulation £0-65*

7o T e Mullard TAA320. Metal oxide silicon low

Sensitivity: 20kQ/V D.C.,  Sensitivity: 20ko/V D.C., frequency pre-amplifier consisting of a

2kQ/V A.C. . 2kQ/V A.C. : MOST stage followed by a bi-polar transis-

Mirror scale: 86mm long Plain scale: 86mm long tor. Gate to source voltage 9-14v. Total

. i . S power dissipation 200 mW. Drain current

Dimensions: 115 x 215 x Dimensions: 115 x ‘215 X 1 uA. Output conductance 0-65 mmho.

90mm 90mm. TO18 3-lead encapsulation £0- 60

PRICE, incl. steel carrying  PRICE, incl. steel carrying Type 741 Operational Amplifiers, 8-dual-

case, leads and manual case, leads and manual in-line encapsulation £0-30%

£13-80% £10°00*
L.E.D. TYPE HP5082/4850

. Red Light GASP Light Emitting Diodes

OUR NEW 1975 ILLUSTRATED CATALOGUE/PRICE LIST covering | giving toht diffused light of 0-8 mcd at

VALVES, TUBES, SEMICONDUCTORS, PASSIVE COMPONENTS AND forward voltage of 1-6V and DC current of
; 20 mA. Plastic wide angle lens 0-200;

TEST EQUIPMENT [S NOW READY. PLEASE SEND £90-20 FOR diameter. Ideal for panel lights, etc.
YOUR COPY. Price for 12 pieces £1-75 incl. VAT and p.&p,

* ALL PRICES EXCLUSIVE OF V.A.T. WHEN REMITTING CASH WITH ORDER PLEASE ADD £0-50 PER MULTI-
METER AND £0-15 IN £ FOR OTHER ITEMS—SUBJECT TO A MINIMUM CHARGE OF £0-20-~TO COVER HANDLING

AND POSTAGE. NO C.0.D. ORDERS ACCEPTED.

TEGHNOMATIC LTD. HitoieuQnsy nos SEND NOW!

AC126/7/8 1 DIODES SCR-
age 1 REES ., | $%urons| | | YOUR SINGLE SOURCE FOR
Cis1/s 11 p
AD161/2  3iu [ 2N3055 4ip | IN4148 1A/400V 54
ADISE, P DN e | NG 500V THE EASY-BUILD ORGAN
BC i Sy 2N3702/3/4 1ip OA202 C106D 5p
tem | 2N3705/6 10m | AEYH 2N3525 H -
:uﬁ i’,ﬁ;’; 220p | TiL209 - S
g 3A/400V  95p
0y | 3Ni2s ap | ZENERS | Gajnov  120m
itp | 3N140/1 g5p | 3w 13n | 16A/S00V 180w
{ip | 40361 Mo | 4w #Tp | DIAC Wp
iip | 40362 43p LTD
C214 1ip | 40603 sap | BR. RECT. DiL SOCKETS
i R - T A
] e p ‘exas)
i O Y A B O e e
] in 1 .
TiPi2A  Toh | 12AJs0v  122b | ©A/100V  60p | 16 Pin A Tel: HARLOW (STD 0279) 416771
TTL SERIES Linear |1 AMP MC1314 CMOS LOGIC New catalogue now available on receipt of S.A.E.
7400 13p f7473 34p|iIC’s  [REG 360p | Gates (CD4001AE, L g ipt of
7401/21a [ 7474 34p|536 285p |5V, 12V, MC1315 CD4011AE etc) 23p
ot s s Rl LISV e | rcdf| cosma ™ e
o P p | CA3046 50p 4000 | Cp4o1sAE 70
7410 1ap [ 7486 41p]566 220 » [ ] A EE EEEENNENEERE
e £t Slcien, oo | SR i f | DB REEASLC TS
) p]700 “28p 90p 5p INVERTORS
7430 14p | 7491 82p | 723 LM380 90p | g agso CD4029AE  196p 240v—50Hz. from your 12v car battery. -
7441 70p | 7492 52p |741 23p fLM3900 T0p 100p | CD4024AE  136p | 25 watt—£3-90 4 30p p & p. {150 watt—£18-30 + 800 p & p. o
7442 56p | 7493 41p |747 70p [MCi310 TBA820 CD4030AE  75p 40 watt—£6-80 -+ 550 p & p. | 300 watt (12v)—£26-80+£1-05p &p.
7447 85n | 74107 45p | 748 38p 210p 70p | CD4046AE  220p 75 watt—£9-96 -+ 75p p & p. | 300watt(249)—£22-70 +'£1-05p &p |y
7448 80y: | 74121 34p [ DIL 8 or MC1312 ZN4t4 CD4047AE  154p | All above invertors are in kit form but may be purchased built up & ready
7472 2T | 74141 75p 14 220p 110p | CD401B8AE  227p for use. Price list sent on receip! of stamped addressed envelope, -
o0 - | P.W. AUTOMATIC EMERGENCY SUPPLY
8 1ip SPECIAL 5001 12 Digit Calculator 250v—50Hz—150 watt invertor with built in baftery charger. in event of
ORP12 Sin Chip . 485p M| oower failure switches over automatically from battery charging to invertor L
3015F ap OFEFERS 5314 Clock chip  650p, operation, Cct. as appeared in Dec. 73 P.W. Complete kit of parts (excluding
MAN3M 120 Clock chip with Alarm M} eter) £22-50 1 £1-10p & b, L]
MAN4 1Hp SSORMMER 50p (Similar MM5316) | COMPLETE FLUORESCENT LIGHT INVERTOR KIT
LITT04 140 723 Vol. Reg.  dBp PC Keyboard 750p B! 5 watt—12v—Fiuorescent light, suitable for tents, caravans, houses, boats [l
LIT707 et 741 Op. Amp  33p 5907 % 3 qer e and secondary lighting for, factories, hotels etc. 12”—8 watt £2-90 + 25p
bl 1=h Tilooo LED  1gm R = B p&p. 21713 walt £330+ 300 p & . ]
; i B Both high vol &TR‘I\NﬁFORMERS&C;mlLsf M R.E, & ILE. Ml
0 igh volume & small order capacity available for ains, R.F., .F.
FOR MORE SELECTION REFER TO OUR ADVERTS IN P.E. OR W.W. o Transformers. Before you buy elsewhere let us quote you and see what
Complete semiconductor kit for PW ASCOT STEREO CASSETTE DECK A% et 8% included. u
£5-70 + VAT, ] TRADE & EXPORT ENQUIRIES WELCOMED L]
MAIL ORDER ONLY P&P I5p. ASTRO ELECTRONICS, 10A SPRINGBANK RD., CHESTERFIELD , gy
MINIMUM ORDER £2. Add 8%, VAT on total. u DERBYSHIRE e
AN EEE EEN BN EEEENEN N
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Over 150
ways to

engineer a

better future

A\ ABETIER jop

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail it today and
we’ll send you full detajls and a free book. We have successfully trained
thousands of men at home—equipped them for higher pay and better, more
interesting jobs. We can do as much for YOU, A low-cost home study
course gets results fast—makes learning easier and something to look

forward to. There are no books to buy and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a day’s
pay, you could quietly turn yourself into something of an expert. Complete
the coupon (or write If you prefer not to cut the page). No obligation and
nobody will call in on you . . . but it could be the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. I can honestly
say that this has been the best value for money I have ever obtained, a view
echoed by two colleagues who recently commenced the course”.

Student D.LB., Yorks.

“Completing your course, meant going from a job I detested to a job that
I love, with unlimited prospects”—Student J.A.O. Dublin.

“My training quickly changed my earning capacity and, in the next few
years, my earnings increased fourfold”. Student C.C.P., Bucks.

FINO OUT FOR YOURSELF

These letters and there are many more on file at Aldermaston College,
speak of the rewards that come to the man who has given himself the
specialised know-how employers seek. There’s no surer way of getting
ahead or of opening up new opportunities for yourself. It will cost
you a stamp to find out how we can help you. Write to

ALDERMASTON COLLEGE

Dept. TPW05, Reading RG7 4PF.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know
about Radio &
Electronics
maintenance and
repairs for a spare
time income and

a career fora

better future.

}é—— ==CUT OUT THIS COUPONem e s s s

Tick or state subject of interest.

1 Post to address below. I
ELECTRICAL Practical Radio & Clerk of Works I
ENGINEERING Electronics (with Diploma . [
City & Guilds self-build kit) O C. & G. Building
‘Wiring and Radio Amateurs’ Quaniities O |
Installations ] Exam General Building [
C. G. Electrical General Civil Eng. |
Fech—Primary 0 Heating, Ventila-

Gen. Blectrical Eng.[]  ELECTRONIC ting & Air Con-
ENGINEERING ditioning . [] I
Gen. Electronic Carpentry & Joinery[]
AERONAUTICAL Eng. Painting &
ENGINEERING Decorating ]
Air Registration Plumbing )
Board Certificates (1  AGRICULTURAL I
Gen. Aerc Engin- ENGINEERING C.EI (Part 1) ]
eering Inst. Cost & -
| Management |
REFRIGERATOR Accountants 0

AUTO ENGINEERING  SERVICING ‘Works Management I
City & Guilds Auto ete. ete. W]
Engineering .
Practice {3 MECHANICAL I
Inst. Motor ENGINEERING
Industry {0 Society of

lM.A.A./I.M.l. Engineers [
Management Inst. Engineers and
Diploma 3  Technicians ] I
Gen. Auto Engin- General Mechanical
eering ) Eung. O

IAuI;o Diesel Main- Welding ]
tenance O Maintenance Eng, [}

Motor Mechanics {3 General Diesel Eng. [] I
(S}ervice 1"S_[t;aﬁ(m and G_C_E_
arage Manage- 5
I"’e”t {1  DRAUGHTSMAN- —58 <0’ & ‘A |
SR SETE Level Subjects
Institute of |
g%lgscommnm. TEngineering o |=—over 10,000
Draughtsmen & [
City & Guilds Desigacrs o |Group Passes! l
Telecommunica- General Draughts-
tions [J  manship [} I
Technical Drawing [
RADIO & TV I
Gen. Radio and CONSTRUCTION &
TV Eng. [J BUILDING I
Radio Servicing, Institute of Building{§
Maintenance and Construction
Repairs Suarveyor's Inst. [ I

ITo Aldermaston College, I
Dept. TPWO05, Reading RG7 4PF. I
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LARGEST SELECTION OF ELECTRONIC
COMPONENTS AND EQUIPMENT.
LOW PRICES- MEAN LESS VAT.

You can huild the Texan and Stereo FM Tuner NSNS, prayCy==gves
TEXAN 20 -~ 20 WATT IC STEREO AMPLIFIER ‘7 MULTIMETERS

Carr/packing
35p £
U4324 20kQ/V

FREE :—

Features glass fibre PC board, Gardners low field transforme with case = 9-85 S,END NOW FOR OUR FREE LIST
6-IC’s, 10-transistors plus diodes, etc. Designed by Texas 134313 20k /Vwith N 0. 3 6 FOR o U R 'COM PLETE
Instruments engineers for Henry's and, P.W. 1972. Supplied g toel 1‘)’”_'80 ! ANGE OF

with full chassis work. detalled construTtlfon handbook and ail *** 1.4y M et m e e R OVER 10,000 SEMI-
necessary parts. Full input and control facilities. abilise wlth case .

supply. Overall size 152" x 2i” x 63 mains operated. Free U4341 33k0/V plus tran- CONDUCTOR DEVICES AT NEW

A 5 i x a

teak sleeve with every kit. £3| 00 (Carrlage 50 P) é?)lt?‘;egltjel«; sistor steel case 11-00 | LOW PRICES.
U4323 20k2/V plus 1kHz

. 50) | 0SC with case 3:00 | EXTRA DISCOUNTS

HENELEC Stereo FM Tuner Features capamly U4311 Laboratory meter £52°00 | Semiconductors—Any ane type or mixed SN74 Series

diode tuning, lead andI tuning meter Td(;ca}l"qrsr; U4312 20K Qv with case £10-75 | ‘IC’, 12—extra 10%; 25—extra 15%; 100—extra 20%.

stabilised power supply—mains opzrated. Hig A i .

performance and sensitivity with unique station 32313 gg}égv m:: 2::: ::.o,gg TRANSISTORS & |NTEGRATED |/C'S

indication IC stereo decoder. Qverali size in teak AT

sleeve 8”7 x 23” x 83”. Complete kit with teak sleeve { ITI-2 20kQ/V slim type  5-95 | TTL '*7400 series” IC's from

16p each

£2| '00 (Carrlage 50 P) (flﬁ!:toegugét‘agnst; ;pongo (L33DX) 2k /v 7-50 Sosmo;‘%:oo series’ IC's from 1 i:p eac:

3 TP5SN20kQ/V (Case £2) 1075 inear Op-Amps rom 40p eac

JOIN THE LARGE BAND OF HAPPY CONSTRUCTORS! | reios soxav 8:50 | Signetics Phase Lock IC’s; RCA Linear IC's; TO3 Power

TW20S 20kQ/V 13:00 | Devices in PNP and NPN;
NEW SPECIAL PURCHASE EMI SPEAKERS VSR e 10 | ECHITSmNECharceg from 12p
< $100TR 100kQ2/V plus ange o ypes 18p

Mullard type LP1179 and LP1171 | SPECIAL transistor testes 22-50 | Plastle Power Devices, Recifiers, Zener, Power Reguls-

AM/FM tuner modules PURCHASE Diodes up to 10 watts

These two modules together form a hugh!13 in. x 8 in.
{ quality AM/FM tuner covering the long, medium }
and VHF broadeast bands. Reauires only 16 ' chassisspeakers

NEW REVOLUTIONARY
SUPERTESTER 680R - , | DIL SOCKETS

IN 14
resistors and capacitors and a switch to, (Carr./packing 8P ]
complete. Supplied with circuits and spec. data | 30p ea. or 50p pr). g‘sroEFfioM:gll\;ﬁlstﬁ[)Itmeter :g ‘r-;g lg gm :?,z
LP1179 *150 TC 10 watts iTEIS Grid dip meter 24 PIN £1-15
FM gongagﬁh 873-&83Km'l 8 ohms twin cone £2-20 440kHz-28mHz 15-50 { 23 PIN o £1-25

Selectily sous 150A Builtin tweeter | T gte 2 “™"® 0,50 | NOMBREX TEST EQUIPMENT

gnal to noise at ohms ) $TE20D RF Generator AT

All:]lllngtthrtes%aldvdo dB EW 15 watt 8 ohms with 120kHz-500m Hz 18-95 | Model 35 Stabilised Power Supply

wil:h[guailL; ?r:‘tunmgqgang tweeter £5-25 TT2£02|3D-20$5-| Generator 9.9 A short circuit proof pewer supply delivery up to 30 volits
LPHT4 ) 350 20 watt 8, 15 ohm *HMJSIO in c[lrcuit L at1 Amp. Buift-in Volts and ammeters.
AM Bandwidth 6-5 KHz | with tweeter £7:80'each | | sistor tester 19-50 £34-00

A 3025 Delu t = f f

e [pRpIICHEd Wpoalcabinet Comiie e meter s | Model 40 Wide Range Audio Signal

' uilt-in q 7 s £4-80 carr,, etc. 35p each of | spyy45 Compact tran-
CPEEIY and (T £ 2 N | 500 pair. sigtogtester 1475 | Senerator
or £1-50 pr. ) ) N—""" ‘ T%%-&GHZRIC osc. 20Hz- 19.75 | A hlgh stability signal generator using the low distortion
zzj_l;z:'blzcﬁ‘mg;tz;fésrsa‘l)fig 5 UHFE TV _TUNERS || -y O S ey Wlen bridge principle. Covering 10Hz to 100 KHz in

g . ) . tracer 12-95 | 4 ranges. Adjustable output from 1mV to 1V. Sine and
Mullard Modules 625 line receiver UHF | +g5g400 Minj-lab all in Square wave output.
LP1157 AM/Type 2-50 | transistorised tuners UK ane tester 15-50 £34-00
LP118510-7 I.F. Unit 4-50 | operation. Brand new. (Post/ | C1-5 Scope 500,000KHz
] 35 kg 2. e R £ ot 420 | Model 41 RF Signal Generator

. o a

- - - TYPE C variable tuning £2-50 0-10r (carr. £1) 9-97 } Covering 150 KHz to 220 MHz in 8 ranges. Built in AF
‘a';%“ﬁefmgf;;;sz'fivaﬂs 8ohms  8.25| TYPE B 4-button push-button [ Mains gmt for above mod. Qutput up to 50mV. Crystal callbration faci!ities.
SACI4 Malns 7+ 7 waits 8 ohms 11.75 | (adiustable) £3-50 (carr. 50p) 375 | Large linear scale with siow motion drive.
SAC30 Mains 15 + 15 watts 8ohms ~ 14-95 £38-00
cAQ3 ?2voll“1=3}¢ 13% walts 8 ohms 13:3 PA-DISCOTHEQUE TAPE HEADS Model 42 Wide Range RF Signal

68 Vi atts n o . |
£20 2 pareto s LIGHTING EQUIPMENT | Marriot XRPS/174 Track
FM and AM Tuners and Decoders High 2-50 | Generator
‘ﬁ'ﬁg?;v%lljt%)e?s‘?glr: ("Fnl\llnf;irwnh Decoder) ; g: M‘i‘vi'e"’.‘ s 3-50 | Covering 150 KHz to 300 MHz in 8 ranges. Highest ra~ge
S$D4912 Stereo Decoder for Tu 3-12 volt  7-95 Marriot XRPS/36 £ Track n harmonic. Built in AF mod. Output up to 32~V
SP62H 6 volt stereo FM tuner 14-80 ed. 5-00 { Circular scale.
A1007 9 volt MW-AM 4-95 Marriot XRPS/63 § Track £24-50
ﬁ:gég'a \(lgl)l Fh:lzlunletrsin cabi;et e 13-95 Mnght . A 1-75 Modal 2 = -

9-12 vo tereo decoder arriot Erase Heads for odel 43 RC Bridge
TR e T80 | without doubt U.K.'s best |  XRSPATISISE (XEST Top | ——me— e :
volt 3tereo decoder general Marnot BXIZE 343 $Track Null indicating bridge for resistors and
purpose 6-50 | range of modular and complete 75p

Resistance range 10R to 10M %6 at Cen 5
equipment. Lighting, mixing, R/RP1 Rec d/Play  Track 45p = AN = E3A 4

Power Supplies Mains Input P S'gle Tr'k Rec/Play 35p | Capacity range 10pF to 10uF £2% Centre Sca:

{*chassis-rest cased) microphones, accessories. Bogen Type UL290 Erase 1-50 | 1PF to 10pF Range £5%. Power Factor e
470C 6/71/9V 300 MA with adaptors 2-25 | spgakers, amplifiers, lenses, | Miniature Stereo Cas- 0-70%

P500 9 volit 500 MA 3-20 e tvate sette Rec/Piay 2:25 £23-50
HPC12143R 1’6/7%/9; 380 MA stabilised 5:50 FREE t. K lists (Ref. No. 18) a

v. ¥ amp 3-30 stock fists (Ref. No. =+ . .| Model 44 Inductance Bridge

*P15 28V, 4 am b 3-30 | on request CALL IN AND sge | EXCLUSIVE 7 &

:P103012V 1A 4-70 FOR YOURSELF at 5 WATT IC . Measures TuH to 100H in 4 ranges £5°

P1081 45V 0-9A 7-80 AMPLIFIERS o measurement from 0-1-1,000 +10%.

P12 41-12V. 0-4-1 amp. 7-15 | HENRY'S DISCO CENTRE, £34-00
lsafg%saﬂellg/qex;l;z%mp:;fb‘”sed 1:;3 309 EDGWARE ROAD. Special purchase 5 watt ouiput

2/6/7% L R L " 5
SEB00A'1-15 VOLT 0-A stabitised ___ 17-50 | TEL. 01-723 6963 Bt oamiiion tomnleis wit (Podeli4s Birect Readliel EfeqTenty
= data. Price £1-50 each or 2 for | Meter
SINCLAIR MODULES & el TN l £2-85.

10Hz to 100 KHz in 4 ranges. Input from 2% « -

SINCLAIR PROJECT 80 Printed Circuit Panels 50p.

£36-00

ST80 Stereo preamplifier 11-95

5‘4‘5"1"5 w;te{k’ﬁ‘i;,,ﬂe, g:g PACKAGE DEALS 8 DIGIT POCKET" All models except Model 35 are internally pewered

 Z60 25 Watt Amplifier 6-95 (carr./packs 35p) | £y ECTRONIC from 9V battery (extra). Carriage and packing all

PZ5 Power Supplies for1 or 2 Z4O4 2 x 740 ST80 PZ5 25.00 CALCULATORS models 37p.

P26 Pouer Susplies (5 Tab) for 5% 580 ST EZL, e ot Sinclair Cambridge NOW OPEN—SUPERMARKET

TRANSFORMER FOR P25 a0 SOOKI . 35°35 C::-n’bfldge it £9.00 Come and hrowse round the rss om-

SYERED BECODER 1%  Sinclair Special Purchases F ¢, oiaoe  Memory ponents supermarket at 404 Edgsare Road.

LcZonopggx:ms%:eg o 1 o T I:ngiezzarp)eo stereo preamp £6-T5 gz;:ﬂﬁ‘ﬂ"c‘;“umﬂs‘m Bargains galore. Goodie Bags. Companants,
icao a 545  *Profect 605 Kit £19-95 (post 26p) | Scientific Kit £13-50” etc. WATCH FOR FURTHER DEVELOPHENTS! i

Electronic.Centres
404-406 Electronic Components & Equipment 01 4028381 Hr Frand

k)
- 309 PA-Disco-Lighting High Power Sound 01-723 6963 Electranics
l ' 303 Specialoffers and bargainsstore _ | Centres Open
d 9am-6pm

All mail to 303 Edgware Road. London W2 1BW
Prices correct attime ofpreparat/on Sub/ect to change without notice. E&0.E
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