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ELECTROVALUE

Owsem? THIS MONTH'S SELECTION OF
GUARANTEED-TO-SPECIFICATION COMPONENTS

Everything Brand New % Attractive Discounts % Free Postase (U.K.)

TRANSISTORS ELECTROLYTICS
and semi-conductors of many types from simple Ev GATALOGUE Axial Lead
diodes to ICS photo-sensitive devices, threshold #F 3V 6-3V 10V 16V 25V 40V 63V 00V
switches, etc. etc. a - 047 — — — Ilp 8p
MINITRON DIGITAL INDICATORS ond printing 10— = = o INp| = 8p
3015F Seven segment filament, compatible with G d M 22 e Ip 8p 9p
standard logic modules. 0-9 and dectmal point; ( reen and yellow cover) 47 — - llp — 8p 9p 8p
9mm characters in 16 lead DIL (some aiphabeticai 112 pages, thousands of items; illustrations; 10 — 8p 9p 8p 8p
gymbgls E"g'lable) d " £1-20 diagrams; much useful technical information. 22 - 8p — 90 8p 8p 10p
uita Ieh D decoder dr|v1er 7447 £1-15 The 2nd printing of this catalogue has been 47 8p — 99 8p 8p Iap 10p 13p
3015G showtng + or — & 1 & dec. nt. £1-20 updated as much as possible on prices. I‘; 7’33 g‘p’ gg g: 'g: Ig: I(I): :35 7‘.35
costs only 25p post free and includes a refun
CAPACITORS voucher for 25p for soending when ordesing ’338 op :f])p :OD :'D ;})D 17p 7-‘:9 45p
DALY ELECTROLYTIC goods list value £5 or more. B lp p 13p 17p p 25p 4lp -
in cans, plastic sleeved 2200 15p 18p 23p 26p 37p 4lp —
1000mF/25V 92"8p 1000/58 41p |3,ggg }gp igp 3%p 44p 58p
5000/4001£25 2000/50 57p INSULATED SCREW TERMINALS : e 95e —
5000/25V 62p 5000/50 £1-18 In moulded polypropylene, with nickel plate on
2200/100 £1-56 brass. With insulating set, washers, tag & nuis. KNOBS
;OLY/E/STER TPYPEB C.280 15A/250V in blk/brwn/red/yel/grn;bl/gry/wh. in a great variety of modern types, for+” shaft, from
adial leads for C mounting. Working voltage Type TP.1, ea. 14p plastic to solid aluminium as well as pointer and
250V d.c Suitable piugs Type TP4, 4mm each 7p numbered types.
g 8;5 00015 0 022 0-033, 0-047 ea 3p Type TP2, 2mm each 4p CONNECTORS
0-22, 5p; 0 33 7p: 0-47 8p: 068 11p;, 10 |4pp DIN from two way to 7 way plugs and sockets, phono
1S|5L\2/‘Ep 2:2 24p ZENER DIODES :Z)Z?'se ;nains connections, etc. etc. Page 88 in Cata-
RED MICA
Full range E24 values: 400mW: 2-7V to 33V,14p each;
\‘,";’I’:‘é’s’*’m"°’é§“25"2"‘v e 1W: 6-8V fo 82V, 21p each: 1 5W: 4-7V to 75V, =~ BAXANDALL SPEAKER KIT doserib
[ 2 in 32 stages 67p each. 20W: 75V to 75V, 94p each, Clip to in- As designed by P. J. Baxandall and described
lfl’gg ;ggg z;’r 1238081?0' 2232000 3'1’(') 5530253500 129- crease 1-5W rating to 3 watts (type 266F), 5p originally in "Wireless World." Simple to
P 2] P ) | ) assemble, fantastically good resuits and a greater
TANTALUM BEAD money saver. Carries 10 watts RMS, 15 ohms
, 0:22 0-47,1 0 mF/ 35V ea. 14p RESISTORS impedance. Size 18in x 12in x 10in Complete kit,
2 2/16V 2-2: JSV 4 7/16V 10/6-3v ea. 14p including pack-flat cabinet. £14 90.
4-7/35V, 10/16V, 22/6- ea. 18p Coge Watts  Ohms  1to9 101099 100 up The size and weight of this product obliges us to
10/25V, 22/16V, 47 s-sv 100/3v ea. 20p (see note beiow) charge 70p part cost of carr. in UK.
RIS A R R B e e
i Uy 2 Loud aker Unit 59RM109 £2-45.
zi?:egﬁs‘:ﬁrv,vommg Voltage—250v € paigiomy 155 12 097 nett  Cabinet Kit (1o Baxandall desian), £10-45.
0-0047, -0 0068; 0-0082; 0°01; 0-012; 0- 015 ea. 3p ﬁo G I Bl 283 352nelt  Cross-over choke for additional woofer to above
0-018; 0-022; 0027 0-033; 0-039; 0-047; 0-0 Ww 1 0-22.3'9 8 H t £1 50
PA0SE0R08 2105 ea- 4P ww 3 10K 7 7 6 * o .
CERAMIC PLATE ww 7 110K 9 s H
Working voltage 50V. d.c
[n 26 values from 22pf to 6800pF, each, 2p Codes: = = -
¢ carbon film, high stability, low noise.
POTENTIOMETERS MO - metal oxide, Electrosil TR5, ultra low noise. DISCOUNTS
ROTARY, CARBON TRACK. Double wipers WW = wire wound, Plessey

those shown with
for good contact and long working life 0 W, w. Available on all items except N
P.20 SINGLE linear 1000hms to 4: Tmegohms, ea. 14p ¥ ay3®% OA” E12 except C tW, C e (o)) NETT PRICES. 10% on orders from £5 to £14-99.

1 i 27, 47, 56, 68, 82 p
P.20 SINGLE log. 4-7Kohms to 2 2megonms, b i gl gl KB 155 lonNordersWElSNandloves

14p £24: as E12 plus 11, 13, 16, 20, 24, 30, 36 43, 51 PACKING AND POSTAGE FREE
20 NG lin. 4- ¥ > T Becadam M B
<EZUDURLICA inadgiRohms)to2: 2mego ‘Tssp' 62, 75, 91 and their decades. in U.K. for pre-paid mail orders, except Baxandalt.
JP.20 DUAL GANG log. 4-7TKohms to 2- 2megohms, Tolerances: For order list v_alue £2 and under there 1s an
. 48p 5% except WW 10% +0 05Q under 10Q and additional handling charge of 10p.
JP.20 DUAL GANG L til 10K, 22K 47K MO W 2%,

[ megahm onty o -osintilea 10 awy oW 2% . GUARANTEE OF QUALITY
JP.20 DUAL GANG antilog 10K only 48p Prices ar"'a ia¥gence ea‘;‘ for quantlttiles oag‘; All goods are sold on the understanding that they
2A DP mains switch for any of above 14p extra. 'a.'"ed © 1"“: V?'"“ a"f pt_ower ;a ng. conform to manufacturers' specifications and
Decades of 10, 22 and 47 only available in ranges mixed values. (Ignore fractions of one fpeniny satisfaction is guaranteed as such—no rejects,
above. on total value of resistor order.) Prices for 100 ‘seconds' or sub-standard merchandise is offered
Skeleton Carbon Presets Type PR, horizontal or up in units of 100 only. for sale
vertical 6p each.

SLIDER GIRO ACCOUNT—No. 38/671/4002
Linear or log. 4-7K to 1 meg. in al{ popular values VEROBOARD . .
_30p Capper clad 0-1 matrix—2-5 x 3-75 ins. 30p: 375 x Prices quoted do not include V.A.T., for
(E:scu!cheon glales ;ﬂack white or light grey, ea 10p 3-75ins.—30p: 2-5x 5 ins.—30p: 3:75 x 5 ins.- —Sgp. which 10%, must be added to total nett
ontrol knobs, bik/wht/red/yel/grn/blue/dk. grey/It. Copper clad 015 in. matrix 2-5 x 3-75 ins.—20p: . . :

grey ea. 1p 3-75 x 3-75 ins,—30p: 2°5 x 5 ins,—30p: 375 x value of order. Every eﬁort s made to
TRCKSYAND S 5ins.—36p. ) ensure correctness of information and
Socie AL [acsteutediany e prices at time of going to press. Prices

He . : pins (for 0-1 matrix) pe —36p. N 9 A .
§§:£§t‘,:§ lf;i\:e"aﬁ(hggns(;{:%ssShBB :g: 0052 pins (for 0-15 matrix) per 100—36p, subject to alteration without notice.
3-circutt unswitched (Not GPO) S3SSS e APPOINTED STOCKISTS FOR SIEMENS QUALITY PRODUCTS

3-circuit with 3 break contacts S3/BBB 20

20p
2 circuit with chrome nut and black/white/red/gr:.-en All postal communications, mail orders
SD

i’v'.&'E%ﬁ?if’é‘iﬁ‘&"ﬁ%ﬁ%a N etc. to Head Office at Egham address,
Miniature 3.5mm 2-circuit, {bfack) 2 br. cont SG/BB Dept‘ EE7. S.A.E. with enquiries re-
Plugs quiring answers.

4
Side entry SEprC toP enty Pt S5 28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Line socket mono 231 4% Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m.
Line socket stereo 244 45p
3 circuit unscreened, bl/grey/wh. P4 46p NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Sfeiccutt :Cr:zrne?g:dent;lr;wgu/red/bllgrn/gry P2 ;g; Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-1 p.m.
side entry SEP3 335 U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.
Miniature 3-5mm 2-circuit screened P5 13

Min. 3-5mm 2-circ. unscrnd. various colours P§ |0p Box 27, Swarthmore PA 19081.
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AUBUST 1974

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

o o
- ) % = PR - ¥ - }w ? g
\ EDITOR Morris A. Colwell . NEWS & COMMENT
**  ASSISTANT EDITOR L w
Lionel E. Howes, G3AYA 304 SURPRISE!—Leader article and September preview ¥
ART EDITOR Peter Metalli ' 305 NEWS ... NEWS ... NEWS. .. )
TECHNICAL EDITOR 310 TELEVISION—Coming in the August issue
. Eric Dowdeswell, G4AR 318 cQ! CQ! CQ! .
PRODUCTION & NEWS . 326 HOTLINES on recent developments by Novus T .
EDITOR Colin R. Riches 397 NEXT MONTH IN PRACTICAL WIRELESS s o 7
PROJECTS SUB-EDITOR .. 348 SPECIAL PRODUCT REPORT—Cortina Major Multimeter
Geoffrey C. Arnold "‘ 353 oN THE AIR o "
EECHNICAL ART'STA' N Martin . | 353 Broadcast Bands, Short Waves—Malcolm Connah . €
a n o 354 Medium Waves—Charles Molloy p
SECRETARIAL Jenny Maunder . 354 VHF[FM—Simon David . ¢
01-634 4292 Susan Corne . 357 Amateur Bands, Short Wave/VHF—Eric Dowdeswell, GIAR
ADVERTS. MANAGER = 358 BOOK REVIEW
01-634 4293 Roy Smith .
CLASSIFIED ADVERTS. ’ -
01-634 4301 Colin R. Brown . _
i)
Published by IPC Magazines Ltd, - @® CONSTRUCTIONAL
Fleetway House, Farringdon Street,
London EC4A 4AD.  Tel.01-634 4444 355 TWO-METRE CONVERTER—L. Case, G8BJQ ,
. -, 322 TAKE 20 No. 62, Variable Ratio Counter—David Andrews
SUBSCRIPTIONS 323 EXPERIMENTAL WORKSHOP Loudspeaker Drivers—
Publlshter:'suskx?sc&ptlon Rate for one <% M. J. Hughes, M.A.
year to -25 and to th. t
g‘,’ the world £3.50 including postage, 328 P.W. “DERBY" STEREO HEADPHONE AMPLIFIER—D.S. Glbbs ., -
LELEO0) (e TG 2 LG il G 334 TELE-TENNIS, Part 2 Power Supply and Modulator— 8
IPC Magazines Ltd., Cariton House, !
68 Gt. Queen Street, London, WC2 - M. J. Hughes, M.A. “
IDD. Phone 01-242 4477. International
Giro facilities Account No. 5122007.
Piease state reason for payment “mes-
sage to payee'’. og ’
bBlndera I(£1 -34) :nd indexes (11p) can aG
e supplied by the Binders Dept at th
same adderess. ¢ ore Deptatthe ' OTHER FEATURES . f?
BACK NUMBERS ’ (
We regret that we are unabie to supply 311 I.C. OF THE MONTH No. 46 LM381N Dual low noise amplifier—
aacla numbers of Pracgc:ltWIreletl. M. J. Darby
?
it a ;L'.f,.'.'?..’b",i‘,’;"?;":e: co‘:,.E':f“ﬁ:’. 314 HIGH QUALITY SOUND LINKS—Vivian Capel L
quests for specific back numbers of . g g
Praciical Wirsless and Telerision only » . 341 OSCILLOSCOPE TECHNIQUES Part 6—Alan C. Ainslie
can be published in our CQ Column. <7 349 GOING BACK—Equipment of yesteryear—Colin Riches
" o N AZZ*\?' wg‘;‘, " ) LY e o B - -_ ' a @

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1974. 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 responsibllity 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 pubiished designs. All correspondents expecting a reply should enciose a stamped addressed envelope.
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AKAI TAPE UNITS  Anstearm GXC 46D Eic.£160-50 £114-95
HUGE D|SCOUNTS GXC 36D 3o f112-75 £64-95 GXR8ZDP1£I24-9O £89-95

ON LEADING Al RS.C. Prices | GXC 38D £139-90 £99-95 4000 DS  £132:50 £94-95
B‘:xﬁ'lqa?ou';";:: material guarantel:‘lc::f‘;vn::.ths ch 36 £|2550 £89-95 1721 L £|2075 £8695
LOW DEPOSIT TERMS OVER 8 MONTHS GXC40T £189-50 £135-95 (R 8ID £84-10 £69-95

bise Price | RS orece | GOLDRING GL72 T/Table & G800 £29-95 (Avprox. value £47-30) Carr. 755
w::g:gg:tg LD|E':!|-?NN Egggg g; igzgg GOLDRING GL75 T/Table & GBOO £34-95 (approx. value £67-20) Carr. 85p
LEAK 150 SPEAKERS £51-30 Pr: £31-95 PIONEER PLI2D T/Table on plinth & cover £39-95 List £55-97
LEAK 250 SPEAKERS £60-86 Pr. £42-50 McDonald MP60T/Table and P.U. £9.~95 List £14-94
Rotel RT222 AM/'FM Tuner £51-50  £36:95 T/TABLES with MAGNET!C CARTRIDGE/.PLIN'.I'H & COVER
Wharfedale Denton Tuner/Amp £95 £54-95 GARRARD SP25 MK IV with G850 Special Price £19-95 (carr. £1)
Also Shure Cartridges, Basf Tape, Koss H/Phones, etc. MCDO"aId MP60 with G800 or G850 »” »” £19-95 (Carr. £I)

Prices shown correct at 30th May 1974 lEOLDI“NG GL75 with 6800 " . £39-95 (Carr. £1)

ST GO A HI-F1 30 + 30W STEREO SYSTEM

AUDIO FIDELITY MODEL 60 AMPLIFIER, £99 o
PAIR AUDIO FIDELITY MARQUESS 30 SPKRS. 95
GARRARD SP25 Mk 1V or McDONALD MP60 Total Value
with G800 Cartridge. Ready wired on Plinth with Cover. approx. £165
Cabinets finished in Teak Vencer. Send S.A.E. for leaflet, Carr. £3

Or Deposit £11-48 and 18 fortnightly payments £5-74 (Total £114-80)

REGIN GG OVRSINERED SYSTEM i 5 5 HI-FI SPEAKER ENCLOSURES 7oz [rucer foih- fAcomticats taed.

MacDONALD MP60

MODEL 60
AMPLIFIER

AUDIOTRINE STEREQ 20 AMFLIVI SEECIAL JES8 Size 16” x 11”7 x 9", SE8 For optimum perform-

GARRARD TURNTABLE with Renotons PURCHASE 2 i : c
Cartridge wired-on Plinth with cover. Worth Double Pressurised. Gives pleasing ance with any 8in.
PAIR DIPLOMAT 10w SPEAKERS, Teak Veneer finish. Carr. £2 results with any £5 95 Hi-Fi speaker. £695
8in. Hi-Fi speaker. Size 19 x 103 x 9in.

SE10 For outstanding results SE12  For excellent per-
Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output with 10in. Hi-Fi formance with 12in. Hi-Fi
rating 1. H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db. spkr. Size 252 X 16 £6 95 speaker and twcetcr£7_95

Treble Control + 13db. Selector switch for X 9in. Ported 25¢ x 16 X 9in.

e pedances ot 3 o S S For AUDIOTRINE HI-FI SPEAKER SYSTEMS

output impedances of 3 — 15 ohms. For
pandardja0n,2 0, JAClma nsloperation. Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
a‘s’c‘;‘;"'l',‘l':‘?l::g x‘;ci‘ixzrc?’?l‘a};dkﬁ‘:é‘;l high quality speaker, cr‘ou-ovar unit and tweeter. Smooth
. response and extended frequency range Carr
COMPLETE EIT OF PARTS INCLUDING ensure surprisingly realistic reproduction. £7 4
OR SENIOR 15 WATT INCLUDING £7 95 CnrrA

PULLY WIRED PRINTED CIRCUIT and
COMPREHENSIVE WIRING DIAGRAMS & INBTRUCTIONS £12. 75 Cm
HF126 15,000 LINE SPEAKER S0p

Or FACTORY BUILT IN TEAK VENEERED CABINET
a8 illustrated 218-50 or dep. #2:12 and 8 monthly payments 2212 (Total IlD 08)4

= - R.S.C. TA6 6 I-Fl AMPLIFIER
AUDIOTRINE HIGH FIDELITY SPEAKERS | £.5.C 1868, Watt MU MPUIER | (ECRCS

Heavy construction. Latest high efficlency ceramic magnets. Beparate Bass and Treble 'lift and cut’ controls. 3 input sockets for

Plasticised Cone surround. *“D*’ or *“T* indicates Tweeter Cone Mike, Gram, Radio or Tape. Input selector switch. Output for

providing extended frequency range up to 15,000 c.p.s. 3-18 ohin spkrs. Max. sensitlvity 5mV. OfP rating .H.F.M. Enclosed enamelled case

Impedande 3 or 8-15 obms. PLEASE STATE CHOICE. 91 x 2} x O&iin. Sliver finish facia 10§ x 3iin, FACTORY BUILT
Exceptional performance at low cost. Complete kit, wiring diagrams and instructions. £7 95 «)p £10-95

HFB08T 8° 10W #2556 HF120D 12 13W 4680

Heo 1o low a@do Hrze iy 1w #29 | RS.C. TAI2 MKIN 6.5--6-5 WATT STEREO AMPLIFIER
o Fully Transistorised. Hi-Fiofp of 8-8 watts per channel. Optimum performance with any
FANE 807T HIGH FIDELITY SPEAKER /3

crystal or ceramic P.U. Cartridge, Radio Tuner, Tape Rec. etc. lnpu'. Bel. 8witch, Bua,
Treble, Vol. & Bal. Controis. COMPLETE KIT OF PARTS WIT! £ |2 99

A full range 8in. 10 watt unit for excellent sound quality, in suitable W1 M)p

ensclosure. Cast chaasis Roll P.V.C. cone surround and long throw volce

RING DIAGRAMS & llBTBUC‘ﬂONS
Faotory built with £|6 , Or in Teak £', 95 Dep. 22:50 & 8 mthly pymts
coll to achieve very low fundamental resonsnce of 30 c.p.s. Tweeter 1 . 5
cone is fitted to extend high note response. Frequency range 25 Hz to

2 mths guarantee Veneer bousing 2250 (Total 122 50).

15 KHz. Gauss 10,000. Impedance 3 or 8-16 Q. 99 AUDIO FIDELITY FR1 SPEAKER KIT |

;I(.)%AliEGBog:T;E I?(bPED'AiFhCE Rl;l‘QiUlg'ED List £4-50 = Response 30Hz-15KHz. Rating 15 watts in sealed cabinet.
" 10w, parasitic eeler. % Imp. 8-15 ohms. 8 Bass Unit with P.V.C. Cone surroun

RBesponse 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-15Q. 50 Liat £6- 50 for ultra low resonance. Pressure Tweeter. Printed Circuit.

Inductive/Capacitive Cross-over. Damping
Material, S , T inal Panel:
R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREO AMPLIFIER £11. °'°";,,E;',':: £14-99 Pair
BUILD AN AMPLIFIER WORTH APPROXIMATELY cach;
DOUBLE THE KIT PRICE INCLUDING CABINET Carr. Free. Carr. 50p
Only high grade components by ieading manufacturers ‘YORK’ HIGH HDEL'TY 3 SPEAKER SYSTEM
* Push Button Selector Switching For Magnetic or Mod ly 25 % 14 x 10in. appro
* Jack Socket for Headphones Ceramic Pick-Ups * erate size only % d“‘ ”{’; ’;‘
* Neon Indicator regardless of Price. % Respouse 30-20,000 c.p.s. Impedance 15 ohms
¢ Satin Silver Finish Metal Fascia  Output (per chan- Performance comparable with  COMPLETE KIT
* Solid State Circuitry nei) 15 watts RMS COMPLETE KIT units costing consig‘lernbly more£25_9 Carr.
* Twenty Silicon Transistors into 8§ Fre- (less cabmct) 95 Consists of (1) 12in. 15w Bass 75p
* Four Diodes, Four Rectifiers quency Response Carr. unit with cast chassis. Roll rubber cone surround |
S.A.E. for 7 Hz to 70 KHz Cabmet lf req. for ultra low resonance. (2) 3-way quarter section
full descriptive leaffet. + 14 dB. £5 extra. series cross-over system. (3) 8 x Sin. high flux
R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT INC. middle range speaker. (4) Dome Pressure Tweeter.
in cabinet CABINET with 12 months’ guar- (5) Quantity acoustic damping material. (6) Handsome Teak
Visually matches £3795 antee. Or Dep. £7 and 8 monthly vencered cabinet. (7) Circuit and full instructions. Terms.
Super 30 Mk. Il payments £5-17 (Total £48-3 Deposit £4-71 and 8 monthly payments £3-12 (Total £29-67)
A ED. & Interleaved where y. SELENIUM
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS {,}".‘,’;},.‘}‘}&,‘f,ﬁ,’,“m,. e v RECTIFIERS
MIDGET CLAMPED TYPE 2§ x 2} x 2¢in. TOP SHROUDED DROP-THRO' TYPE OHARGER TRANNFORMERS 0-9-15v. 1§a. 81:10, F. W. (Bridged)
250v., 80mA, 6:3v. 28 . ... ........ ... .. #1-10 | 250-0-280v. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. Il 49 | 24a. 61-85; 35.41-40; 5a.41-60; 6a.81-85; 8a.88-20 Al 8/12v. D.C.
250-0-250v., 60mA 6-3v 28 ............ 41-18 | 250-0-260v. 100mA, 6-3v. 3 Ba. ... 1-71 AUTO (Btep UPII“) DOWN) TRANSFORMERS output. Max. A.C.
250-0-250v. 100mA, 6-3v. 2a., 8-3v. 1a. .. 51'75 0.110/130v. 200-280-250v. 50-80 watts #1-26, input 18v.
FULLY SHROUDED UPRIGHT IOU](‘I'IIG 350-0-350v. 80mA, 6-3v. 2a., 0-5-6-3v. 2a. #1-81 { 150 watts, 88:10 250 watts £3-00; 500 watts £6-40 1a, 28p. 2a, 89p.
260-0-260v. 60mA, 6-3v. 2s., 0-5-6 81.55 | 250-0-250v. 100mA, 6-3v. éa., 0-5-6-3v. 3a. 23-48 3s, BBp. 4a, 78p.
250-0-250v. 100mA, 6-3v. 4a., 0-5- 5 sV :. 22-45 { 300-0-300v. 100mA, 6-3v. 4a., 0-6-6-3v. 3a. 83-48 OUl'rU'l‘ TRANSTORMERS 6a, 88p.
300-0-300v. 100mA, 6-3v. 4a., 0-5-6-3v, sa. £3:46 | 300-0-300v. 130mA, 6:3v. da., c.t. . Push-Pull 8 watts EL34 to 3 Qor 160 .. 98p L.F. CHOKES
300-0-300v. 130mA, 6-3v. s, c.t. Suitable for Mullayd 510 Amplifier. $8.85 | Push-Pull 10 watts 6V6, 3-5-8-16Q0 .. £1-55 » L oH, 250
For Mullard 510 Amplifier 350-0-350v. 100mA, 8-3v, 4a., 0-8- 8 3v. 3a. ”-IB Push-Pull EL84 to S or 16 Q 10-12 watts.. #1-50 150mA, 7-1 2A
350-0-350v. 100mA, 6-3v. ds. 350-0-3560v. 150mA, 6:3v. 4a., 0-5-6-3v, 3a. Push-Pull Ultra Linear for Mullard 510, etc. £245 Q 7 100m :
350-0-350v. 150mA, 6-3v. 4a., 0-6-8-3v. o FILAMENT or TBAIIIITOB PO'“ PACK Puwsh-Pull 15-18 watts, sectionally wound 10H, aooﬂnago;n
425-0-425v. 200mA, 6-3v. 4a., c.t., 5v. 3a. £5-45 | Types 6-3v. 1-8a. 55p; 8-3v. 2a. 60,, 5-3v. 3a. 85p; 8L6, KT86, etc., for Seris Q .. ...... 2220 80m.A })0 3 e
425-0-426v. 200mA, 6-3v. 4a., Twice 5v.3a. #5-80 1 6-3v. 6a. £145; 12v. 1a. 81p; 12v. 3a. or 24v. | Push-Pull 20 wnu high quality sectlonsli B5p .n mA, 10H,
450.0-450v. 260mA, 6-3v. 4a., c.t., 5v. 3a. 28-00 { 1-5a 81:50;0-5-18v 1{a £1-25; 0- 12-26-42v 2a81-98. wound EL34, L8, KT86 etc. to 3 or 18 43-85 400 28p.
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Units listed below

(a) DISCOMASTER TWIN T/
TABLE CONSOLE with
integral 100W a

TDI DISCO
CONSOLE

2%

1 ting twin Gsrrard 8P25

5 WATT 50 WATT & P}A'"‘N OF HIFI HEAD- o':mn'sp;rilf’lga t7pe turntables and
SPEAKER  SPEAKER (© MATCHING DYNAMIC  Snotons or Aot carridges with
TWIN TURNTABLE MIKE’ (attached to h’'phone) trols for esch turntable, Also

WIT

H PRE-A (d) PAIR 50 WATT SPEAKERS
and POWER AMPLIFIER
|

lack Rexine covered
nets  Size approx.

MONITORING FACILITIES, plus
Treble and Bass Controls. uplnu
input for ‘mike’ with vol. control

|3">< 13" X 8" switch. Black Vynide covered
(a) (b) (c) & £] 49 95 Cabinet with lid, see
(d) Carr. €3-00 ilastration on lett £69 95
. r Dej 1
Deposit £19-95 & 19 fortnightly. 18 xon‘;’um, w‘mtl
payments of £7-87 (Total £169-48). £3-99 (Total 279-80) Carr. £1-50

FANE |JLTRAHIGH POWER LOUDSPEAKERS

All power ratinga are R.M.S. continuous. 2 YEARS' GUARANTEE
High Aux ceramic magnets. ALL CARRIAGE FREE,

| HEADPHONES
/| MICROPHONE

Complete
¥ with lid [

et ‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50
DISCOMASTER TWIN TURNTABLE POWER CONSOLE 18”100 Wate | 157 60 Wate | 12” 50 Watt
Garrard 8P25 or McDonald MP60 turntables, Sonotone or Acos cartridges with £99_95 14,000 gauss 14,000 gauss 13,000 gauss
dlamond styli. Facilitiea as TDI Console but with built-im 100 watt Power Am- 1150 8/1Sn 1343
p’llgﬂer. c!or{l‘plsete with lid. Or Deposit £11-48 and 18 fortnightly payments £5-74 Carr. £2-50 £29.7o £ I 6,95 Dy el
I CIILLD n Dep: £3:80and8 | Dep. #2:17 and 8 th S
R.S.C. COLUMN SPEAKERS 'DEAL FOR VOCALISTS oihly phyments | meminiy payments | monts SL
All types 16 Ohms covered In Rexine and Vynair AND PUBLIC ADDRESS £3 80 (Tota} £34-20) | £2-17 (Total £19-58) | _(Total 815-68)

TYPE C3/70 70 WATTS. Fitted three PAIR BUITABLE

TYPE C132 3040 WATTS  Fiited two e RO JORGAN IETO,

dback howl char~

12”7 25 watt Highly sensitive high flux

ALL PURPOBES

apeakers with high power voice coils.

acteriatic hlgh flux 13" x 8” 20 watt
speakers. Termas: Dep. 2295 and 8 £ I 9 95

m‘thly payments £2-51 (Total £23:08) Carr. 68p. méhly

pymts.

8ize approx. 54”7 x 14”7 x 117. Dep. £9-95 &
8
(Total £44-43) Carr. 85p

NEW ‘POP’ 55 12" 60W

Gauss 15,000 Imp 8/15Q Or Dep £2-45 &

£4-31

£39.95

ALL RSG PRIGES INGLUDE VAT

INTEREST CHARGES
REFUNDED on Credit
Purchases settled in 3 months

MINSTREL 8W GUITAR AMP.

[ncorporating Tremolo and 13” x 8" or 10” 8peaker. Output
¥ watta R.M.8. Contluuous. 3 Jack Inputs for Microphone and
[nstrument. Mains Neon Controls: Volume, Tone, Tremolo

Hpeed Tremolio Intensity. £1 9 0 95

8 monthly payments £2 (Total £18-45)

£1595

Carr. Free

FANE
CRESGENDO
SPEAKERS

Dual Cone 15 0 (for uses
other than Bass Guitar or

i th):
Electronic Organ). Carr. free botal

(Total

£8:03

FANE SPEAKERS ‘POP’ 25/2 12 in. 30 WATT

CREDIT TERMS (PAIRS
ONLY) Dep. 8280 & 8

pymts,
221-20).

£2-30

Terms: Deposit £3-95 and 8 montbly
payments 82:39 (Total £23-07). Carr. free

FAL PHASE 50 Mk. 11l AMPLIFIER 50 WATT

Bolld astate, 4 Separately controlled inputs Plus master vol. control.

Ind. Bass and Treble Controls. Protective Circuitry against serious

output overloading. Qutput for Speaker/s 3 to 30 ohms, Bize 17" x

7’ % 7§”. 200-250v. A.C. mains. Qutput 50 watts
£39-93

Full range
A FA.L PHASE 50 ME.IU AMPLIFIER  439-93
available at | F2-5 RRATS 5 MO ANELIIER 0
ALL Te : Deposit £8-77 and 8 monthly i
payments of £6:77 (Total £60-93) £67:91
BRANCHES | r.A.L. PHASE 50 ME.IN AMPLIFIER £39-98
PR."FANE POP 80 L/SPEAKERS 2598
‘Terms: Depoait £#10-05 and 18 fortnightly i
payments of £3-33 (Total £68-99) 39591
F.A.L. PHASE 50 AMPLIFIER £39-98
PAIR L12/20 BPERS (in Cabinets) £25-90
Terme: Deposit £10:056 and 18 fortnightly T
payments £3-33 (Total £69-99) 26583

GROUP EQUIPMENT PACKAGE OFFERS

PACKAGE PRICE

£52-95

PACKAGE PRIOE

£59-99.%

£1-10
PACKAGE PRICE

£59.99 carr.

carr.
£1-10

£2-00

—_

music rating. Or deposit £9-83 & B8 monthly pay-
RSG PHANTOM ‘50’

ments 24-81. Total 24441,
For Lead Guitar, Mlc., Gram, Radio, Tape (Not

Combined B0W Amplifier
and 12in. Loudspesker.

L125 50 WATT Fitted pair of 12” 50
watt high flux speakers for conservative
for we with Basa

HIGH QUALITY LOUDSPEAKER UNITS ¥
ALL TWO TONE REXINE AND VYNAIR FINISH

£33-35

instrumenta), Inc. 8 inputs and 2 vol. controls plua Trebls, Bass and Pressnce,
Qutput Jack for additional 15 ohm Bpealker. Attractively finished in black with
sliver-finished fascis and trimmings. Compact size. Fitted carrying handle.
Terms: Depoalt £6-89 and 8 monthly pay-

. Approx. 147 x 147 x 9”.
ments “139 {Total #67-81). C;;f.l l&-ﬁg 0NLY £49 9 5 mthly pymts £3-32 £ I 2’95 Carr. 65p. Terms for Palrs. Dep, £2-05 &
SAE for leaflet alnland  op b 0T AL PRICE for limlted perlod | (Total £29-88) Carr. 85p. 8 mithly pymts £2:05 (Total £18-45).

rating. Impedance 8-15 ohms. Carr. £1-50
Or deposit £7-95 and 8 monthly payts. of £24-78. Total £45-71
L12/20 12” 25 WATT 13,000 | L12/1010-15 Watt Veneered
lines 18 ohms Terms for Palrs. cablnet 12” unit 8-15 ohm.
Dep #3932 & 8

£7.95

REGENT 50X AMPLIFIER

A powerful bigh guality unit for lead,
thythm, guitar, vocalists, gram, radjio, tape.
Peak Output rating. Not for Bass Guitar.
+ Two extra heavy duty 12in. speakers.

+ Four Jaek Inputs and two Volume
Controla for instant use of up to four pick-ups
or ‘‘mikes. Bass and Treble controls.
8end B.A.E. for leafiet. Credit Terms:
Deposit £7-98. & 18 fortnightly

payments of £3-99 (Total !79 80)
Carr. £2-50. £69’95 speakera.
REGENT 50B for Bass Guitar and Terms:

general purposes. Or Dep. 28-18 &
| 18 fortnightly paymentas H-GD.
{Total £91-80). Carr. 22-50

£79-95

handles. Attractive black/ailver P.V.C. fascls. Neon Indlcator.
For 200-250v. A.C. mains. For $ or 15 ohm
Bend 8.A.E. for leaflet.

monthly payments of £3-58
(Total £32.22).

GP30 AMPLIFIER
For Guitar, Vocal or

Instrumental Group

A 4 tnput, 2 vol. control Hi-Fi
30 watt unlt with Separate Bass
and Trebie controls. Current
valves. Peak output rating.
8trong Rexine covered cahinet with

Deposit £3-58 and 8

£27.95

Carr. 76p

C4/100 HEAVY
DUTY COLUMN
SPEAKERS

Suitable for Public Address or

Vocal and Instrumental Groupa.

Fitted four 12” 50 watt speakers.

Robust attractive Vynide

covered cabinet 587x 16”7 x 10"
Carr

SPECIAL

B

PRICE £1-50 £59-95
Or Dep. £20 and 12 mthly

prmte £3-00 (Total £66-80.

BOLTON, COVENTRY
DONCASTER, STOCKPORT
SUNDERLAND, PRESTON

NOW SEVEN NEW BRANCHES NEW LARGER PREMISES AT HULL,
DARLINGTON, NEWCASTLE & DERBY

Barclaycard
and Access

-
accepted

All items subject to availability.
Prices correct at 30.5.74 E. & O.E

OVER 82

MAIL ORDERS & EXPORT ENQUIRIES TO:—

AUDIO HOUSE, HENCONNER LANE, LEEDS, 13,
Tel: Pudsey (09735) 77631.

TERMS 0. W.0. or 0.0.D. No 0.0.D. under 81.
POSTAGE 28p EXTRA UNDER 43, 38p EXTRA
8.A.E. PLEASE WITH ENQUIRIES.

SUPPLIERS TO GOVT. DEP e
EDUCATION AUTHORITIES & HOSPITALS. Ete,

OR A8 QUOTED. TRADE SUPPLIED.

T8. H.M, FOROES.

and NOTTINGHAM

R.S.C. BRANCHES OPERATE A 5-DAY WEEK

OPEN ALL DAY SATURDAY
BRADFORD 10 North Parade (Closed Wed.). Tel. 25349
BOLTON 23 Deansgate. (Closed Wed.). Tel. 33512
BIRMINGHAM 30/31 Great Western Arcade,

. 021-236 1279 (Closed Wed.).
COVENTRY 17 Shelton Square, The Precinct.
Tel. 25983
DERBY 97 St. Peter's Street. (Closed Wed.). Tel. 41384
DARLINGTON 19 Northgate (Closed Wed) i
Tel, 68043

HI-FI CENTRES LTD.

DONCASTER 3 Queentua(o, Waterdale Centre.
EDINBURGH Closed Thurs). Tel. 63069
101 Lothlan Rd. (Closed Wed.). Tel. 228 9501
LASGOW 326 Argyle St. (Closed Tun)
Tel. 248 4158
MULL 7 Whitetriargate (Closed Thurs.). Tel. 20505
i-EICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County (Mecca) Arcade, Briggate
{Closed Wed.). Tel. 28252
LIVERPOOL 73 Dale St. (Closed Wed.). Tel. 238 3573
LONDON 238 Edgware Road, W.2. (Closed Thurs.),
Tel. 723 1629

MAIL ORDERS MUST NOT BE S8ENT TO SHROPS

MANCHESTER 60A Oldham Street (Cloled Wed.).
MIDDLESBROUGH 236 2778
106 Newport Road (Closed Wed,). Tel. 41096
NEWCASTLE UPON TYNE 24 Newgate Shopping
Centre (Closed Wed.). Tel. 21468
NOTTINGHAM 19/19A Market Street
PRESTON (Closed Thurs.). Tel. 48068
41 Friargate Walk, St, Georges Shoppg Prec. Tel. 51979
SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.
STOCKPORT {Closed Thurs.). Tel.20718
8 Little Underbank (Closed Thurs.). Tel. 480-0777
SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573
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ESSENTIAL BOOKS FOR RADIO AMATEURS

TEST EQUIPMENT
for the radio amateur
by H. L. Gibson, CEng, MIEE, G8CGA

Explains in detail the theory behind modern measurement
techniques, and describes many items of equipment ot
special interest to the home constructor. Topics include
signal sources, attenuators, oscilloscopes, swept measure-
ments, aerials and transmission lines. Detailed instructions
ire given for the construction of many items of test gear.

120 pages £2 post paid

TELEPRINTER HANDBOOK
by D. J. Goacher, G3LLZ, and
J. G. Denny, G3NTT

A brand new book covering all aspects of modern teleprinter
techniques. Full descriptions and maintenance data for all
widely-used machines, together with design and use of
ancillary equipment. Definitely a book for the teleprinter
enthusiast's work bench.

376 pages £5°35 post paid

A GUIDE TO AMATEUR RADIO
by Pat Hawker, G3VA

This extensively revised 15th edition is an indispensable aid
to all who want to know more about amateur radio.
Specially designed to assist the newcomer to the hobby,
it covers technical, operating and licensing matters.
96 pages Price 90p post paid

AMATEUR RADIO AWARDS
by C. R. Emary, G5GH

Lists all the world's major awards from national societies and
how to obtain them.

Includes reproductions of certificates and maps, and
operating information.

Loose-leaf binding allows insertion of amendment pages at
a later date.

194 pages Price £1-40 post paid

These are just four of a complete range of technical publications, log books and maps for the radio

amateur. Send a large s.a.e. for the complete list.

The RSGB is the national society representing all UK radio amateurs. Membership is open
to all interested in the hobby: write to the General Manager and ask for full details.

RADIO SOCIETY OF GREAT BRITAIN

-35 DOUGHTY STREET, LONDON, WCIN 2AE TEL: 01-837 8688

YOURSELF FORA

ENGINEERS

BETTER JOB -~ MORE PAY!

Do you want promotion. a better job.
higher pay? 'New Opportunities’ shows
you how Lo get them through a low-cost
B.LLE.T homestudy course. There are no
P()oks to buy and you Can pay-as-you-
earn.

P

Nol’l/

The B.ILE.T. guide to success should be
read by every ambitious engineer.

Send for this helpful 76 page FREE book
now. No ohligation and nobody will call
on you. It could be the best thing you
ever did.

~ B EERECUT OUT THIS COUPON i I SR I
OS);vz CHOOSE A BRAND NEW FUTURE HERE!

Tick or state subject of interest. Post to the uddress below

Practical Radio & Radio Amateurs ] Ueneral Electrical
Electronics Practical TV a Engineering ]
(Technatron) Colour Television [J Bociety of Englneers

Electronic Computer Electronics [] (Electrleal Eng.) [

C & G LI Radio
TV Bervicing Cert. [J
Post Master General
1st & 2nd Clase

Electrical Installa-
tions and Wiring

C & G Electrical
Techniclans

Englneering
TY Maintenance
& Bervicing
General Radio &

1
i |

TV Engineering ] Certa. {Primary)
Radio 8ervicing, C & G Electrical C & G Tele-
Maintenance & Engineerlng communlcations a
Practise

Repairs

Clty & Guilds Radlo,
TV Electronlcs
Mechanics

ToB.1.E.T. BPW 05 Atdermaston Court, Reading RG7 4PF K [gpw os"l

NAME (Biock Capitals Please)

ADDRESS I

Other subjects Age I
Accredited by C.A.C.C. Member of A.B.C.C.

C & G LI Installa-
tifons and Wiring

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

284

Why pay more - look at our
Fantastic Bargain Offer!

The uncabineted system is ideal as an economical replacement for
an outdated chassis. Stereo Amplifier for Stereo/Mono record
ceproduction. Tuner with medium, long and short wavebands provides
Worldwide coverage, even the weakest continental stations can be
received with superb clarity. Push button band selection, 10 watts
total output. Frequency response 25-18000 Hz.

LATEST BSR STEREO/MONO TWIN  ELLIPTICAL SPEAKERS
RECORD CHANGER plays all These low impedance, perma
tvpes of 7in., i0in.,, and 12in. nent magnet units have bgen
Mono or Stereo records. Manual specially selected to provide
or automatic play. the fullest range of audio

reproduction.

deposit plus £2 Post & Packing

followed by 9 paymentsof £4-10
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE .
CALLERS WELCOME ]

EASY TO INSTALL—NO TECHNICAL KNO W-
(Total Credit Terms £44-40)
100 Chase Side, Southgate, ll

LEDGE REQUIRED. List Price £45-74. OUR PRICE
V ‘ $00. Credit Terms £3-50
Don't miss this bargain.
SEND £5-50 TODAY
| radio 4 London N145PL
—mB pw 8/76 Lo o6 373319666 B
Y T F P R T 1 8 0 &
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C. T. ELECTRONICS

NOW AT 267 AND 270 ACTON LANE,

LONDON W4 5DG

Now open our new

than we alr

parking restrictions.

very much larger and will enable us to have greater stocks
y have. Having all the components under one

components shop. These premises are

ou speedier service on the counter,
enormous range of

MPF105 TIP34A £1-55{2N1308 TRIACS
SEMICONDUCTORS |VRES, aop|Tipasa £3.55|aN1s00 TXLosem 84 400 95p | F K SPECIAL OFFERS % %
AC107  35p BCY70  22p | MPSAOQ6 35p|TIP36A £2-5/2N1613 SC40D  .... £1-40 | MINIATURE MAINS TRANSFORMER
AC125  25p|BCY7!  22p|MPSA16 30p|TIPHA 75 |2N1711 SC40E BRI. 240V. SEC. 12V. t0OMA Manuf.:
AC126  25p|BCY72  25p |MPSAS6 35p|TIP42A  80p [2N2147 SC45D Hinchley
AC127  27p|BD121  T5p/MPSUGG6 75p!TIP20B  58p|2N2160 SC45E Size: 36 x 45 x 40mm. F.C.
AC128  28p|BD123  75p|MPSUS6 70p|TIP30B  6@p 2N2217 SC50D Price 1-85p. 100-80p ea. tooo-sop ‘ea. 10,000-
AC176  2Ip|BD124  80p!NKT135 35p|TIPIB  7p|2N2218 SC50E 40p e
ACY17 25p|{BD131  75p|NKT222 25p|TIP32B  82p 2N2219 DIAC 3 CORE PVC INSULATED MAINS
ACY18 30p|BD132  75p|NKT401 85p|TIP33B £1.-12|2N2222 CABLE. GREY ML6650. 3 x 7/0-2mm Price
ACY19  30p BD153  75p|NKT404 80p TIP34B £1-68|2N2222A LINEAR I.C.s 100m-£4-50. 1000m-£35. 10,000m-£330.
ACY20 25p|BD156 _ 75p |NKT773 30p|TIP358 £2-&1|2N2306 LM309K SV. 1A, 0-47Tmfd. S8V MYLAR FILM CAPACITOR.
ACY39 55p|BDY11 £1-40|NKT774 25p|TIP36B £3-64|2N2640 Voltage Reg £2:10 | gy, 1~ x 0-357 x 0-85” P.C. Mount. Price 100
ASY‘ZJ 300|BOYIT £1:80,0A5 200 TIPAIB ~43p| 2Nz0ds L*f;&&’;‘:x S3p 0, 1900-89 a8 10, 000-4.3p en.
A P -95|0A10 p|TIP42B  98p |2 - AC. SOLENOID, Reversible op-
AD148 65p | BF152 20p| OA4T 10p [TIP29C  79p|2N2905 age Reg.. £1-05 eratlon twin coll, Slze approx. 2} x 1§ x 1%in.
ﬁg:? :Op ggog 14p 8A7O :2p TIP3OC  T8p 2“2906 MF u‘m 2 0p ea.
0p g 15p; OA79 2p|TIP31IC  85p|2N2907 30 unmarked OCT1 transistors £1-00
ADZ11 £1-80(BFX29  30p|OA81  10p|TIP32C £1-#5|2N2926 TBAB800 5Walt 25 Unmarked 250mW Zenerdlode, 4-7V. 51V
AF4 250 g;ig; 1 8:9? 10p| TIP3SC £1-30 znaosi A“d(')"p Recalil -2V, 7-5, 8-1V, 10V. Measured and tested.
AF116  25p|BFX85 go: OAgoo 1:: ;:;gsg 23 % gNaaggs sop | { BRIDGE D.LL/TO9 43P | pjeage state voltage required. £100
AF117  25p|BFX88  30p|OA202 10p|TIP36C £4-402N3232  70p | | RECTIFIERS 41C Op Amp 50 GE Dlode OA47 equlvalent, £1-00
AFt18  60p|BFY10  35p|OA210  35p|TIP4IC 98p|2N3s2s 95p | | WO21A 200V 38p|| 8114 D.LL/ TRANSFORMER: DOUGLAS PRI, o 115
AR SR EDOAN RGO o R |svelinmey ) fow il e | a i SEE SR A0 A L
I p|OC16 4bp [2N37 2 50p p.p.
ASZ21  60p|BFY51  25p]0C19 .s.‘: ZTX107  15p|2N3074 125 | | MDAS212 IL. . e #RA‘;‘%?ORMER
BA102 33p|BFYS2  25p{OC22  55p|ZTX300 1%p[2N3705 12p 6A 100V 80p || 747C Dual Op PRI. 0, 115, 160, 205, 225, 245. SEC. 35-0-35
BA112  50p|BFYS3  25p|OC26  65p|ZTX500 16p[2N3706  12p Amp ...... 1-20 | 1 2A. £4:50 + S0p. p.p.
BA114  16p|BFY20  &6p|OC28 65p|ZTX501  206p|2N3707  12p ZN414  Radio MULLARD TUBULAR CERAMIC UHF
BA156  15p|BSW63 65p|OC36 60p |ZTX504 Sop|2N3708 12p 1C. ........ 1°25 | *RIMMERS (PROFESSIONAL)
BC107  12p(BSW68 80p|OC36 65p |ZTX531  3#p|2N37 12p TADI00 Radlo Type 092 0-8-2-2pF
BC108  12p|BSY95A 12p|OC42 40p |ZTX550 ‘25p [2N3771 £2-70 1.C. Inc. Fil- 801 0-8-2- zpp Price 10p ea.
SR mHEMT miech fww” wawm o CRESEE)
P p|OC45  20p|INS ip |2N3773 £2:95
8C148  12p|BY100  15p/OC70  15p|IN@16 tp (2N3819  35p QUANT'TYTESSSguEs PLEASE
8C149  12p|BY126  20p|OCTI 17p | IN400Y 4p|2N3820  55p
BC153  15p|BY127  20p{OC72  20p|IN4002  #p|2N3866  8Sp 1000pF Feedthrough capacitor 5p ea.
BC157  14p|BY164  65p|OC75 25p | IN4003 9p |2N3904  22p Miniature tubular P.C. trimmers
BC158  15p (15100 15p | OC76 25p[IN4004  10p |2N3905  25p 3-5-13pF
BC158  15p|1S103 20p|OC77  40p|IN40OS  12p [2Nd058  12p 6-30pF 19p va.
BC169C 14p|(MJ340 55p(OC8t 25p | IN4OOG 15p | 2N4059 12p 4p c/o Varley 7002 relay S8p ea.
BC182  14p|MJ481  95p|OC83  25p|IN4007  1dp |2N4060  12p TO3 VOLTAGE REGULATORS
3C183  14p|MJ2801 £1-25/0C84  25p|IN4148  7p|2N4081  12p | | NEsss timer .. 0P : L005 5V 650mA, LO36 12V 500mA, L037 15V
B8C184  14p|MJ2901 £2-20{OC139  30p|2N696  26p 2N4126  17p with circult .. £1-75 | ggoo 2V 990mA, LASh T2V SPmA £1:60 oa.
BC212  14p|MJE340 50p|OC140  30p|2N697  20p|[2N4286  15p  EROBORRD 0¥ o
8C213  14p|MJE370 75p|OC170  25pi2N698  25p|2N4287  15p | ALUMINIUM BOXES R B
BC214  14p|MJE371 90p|OC171  30p|2N706  1lp|2N4288  15p L W H SRy e
BCO00  12p|MJES20 65p|OC200  50p|2N708A 15p(2N4289  15p | AB7 2} x 5% x Y§in sop |27 7 3 bid
BC000  12p|MJE2855 0C201  80p!2N708  15p|2N4200 15p | ABB 4 x 4 x ifin sop | 32 3 "
BCY30 40p C: 75p|2N930  20p|2N44dd £1-90 | AB9 4 x 23 x 1{in sop |3 - 2 e
BCY3!  55p|MJE30S5 85p|TIP29A  49p|2N1132  25p|2N48T1  35p | ABID 4 x 5 x 1iIn sop |17 - 24 e
BCY32 950 | ymigra  43p|TIP30A  SBp[2N1302  18p 2Ndo20 »p AB1 4 x 24 x 2in eop | 17> 31
BCY3s  48p MWCE ob|TIPSIA  82p|2N1303  18p[2Nster AB12 3 x 2 x 1in wap{lr -5 -
BCY34 6opiM P |MPF104 2N1304  25p|2N5184 £1 % ABI14 7 x 5 x 2§in #4p | Bin s, Poo o
BCY: 65p|MPF102  45p((2N5458) 35p|2N1305 25p (40360  50p [ ABIS 8 x 6 x 3in £1-06 | Sp. F. Cutter dicass
BCyls £1-00|MPFI3 TIP3ZA' 74p|2N1306 25p(40361  50p | ABIG 10 x 7 x 3in £1-22 | 100 Pins 53 CRICS,
BCYS5 £1-80((2N5457) 35p/TIP33A £1-05l2N1307  25p 55p | AB17 10 X 4} x 3n £1-00 | 100 Pins 's’ une 12.
QTY. DISCOURTS: 12+ less 10%: 25+ less 15%; 100+ 20%. AB1812 x § x 3In £1-20 % Fins Dg
1-80
DIGITAL INTEGRAL CIRCUITS AB19 12 x 8 x 3in £
N7400 20p|SN7430 20p|SN7474  40p|SN74110 80p|SN74167£6-25 [ ALUMINIUM BOXES WITH SLOPING gi‘!l,”Asafg"fss TRANSISTOR
N7401  20p|SN7432  42p|SN7475  S5p|SN74118£100| SN74170£4-10 | TOP PANEL—Ideal for Pre-Amps, etc., [ 7 VIO FUSNE. o o 1 sistor Character-
SN7402 20p|SN7433 70p|SN7476  45p|SN74119£1-80 | SN74174£2-00 | using Slider Controls - DT N aNuzZba Il numbars
N7403 20p|SN7437  65p 80 80p|SN7412) 86p|SN74175£1-35 | AB20 8” Length 8” Width 34" Helpht at back | . 80e8 BE&=2i0em S M 0T s
N7404  20p Nuaa 65p [ SN7481 £1-25| SN74122£1-35| SN74176£1-60 2” Height at front 8” Slope to 'rom 2 DTJs Japenmese Transistor Character-
VS SR, e e sl StmBg | o RS S i A
p|S 4 o £1-00 SN74180£1-55 s above bu ong Y g . .
N7407  30p 75p|SN7484  90p|SN74145£1:50| SN74181£7:00 | AB22 As above but 1o long & PR T gL Wy
N7408 20p|SN7442  75p|SN7486  45p|SN74150£3-35 | SN74182£2-00 © B ropean numbers AC, AF, BC, BF etc,
N D N Eh I aN Aot AN P |SNTHEREY 13 BN Hea 22145 | v 41 Vu meter £2-50 | 6. TVT. Transistor Equivalent Tabies. Ali
N7411 23p|SN7446 £2-00 £1-00| SN74154 £2 00 £2-40 The V41 is calibrated —20 to +Snndo—1OOA. books conlaln pin connectlons and
N7412  42p|SN7447 £1-75|SN7492  75p |SN74155£1 55| SN74100 £1-95 | Making It sultable for use as a ¢ g o i
N7613  30p|SN744B £1.75|3N7483  T5p SNT4136£1-55| SN74191 £1.95 | Level meter or as a power output indicator, wl
SN7416  30p|SN7450  20p |SNT4gé  B0p|SNT4157£1-80| SN741g2£2-00 | Sensitivity: 130 uA. Internal reslstance: 600 | XT§0 ETOCKED £2-50
. ohms. mensions: x x mm. It ra e
NTAT 30| SNT4SI  20p|SNT4SS  80p|SNTAI60E2 80| SNT4103£2-00 hms. Dimensions: 40 x 40 x 29 Electrolytic "Capacitors. Mullard, Sprague.
74 0p|SN7453  20p|SN7406 £1-00| SN74161 £2 80| SN74194 £2-50 orlin_etc. Polyester, Polystyrene, Silver
N7422 48p|SN7454 20p|SN7497 £6-25 SN74162£3 40| SN74105£1-85 VAT, Mica Capacltors etc. Resistors §W-10Watt.
N7423 48p|SN74680 20p|SNT4100£2-50 |SN74183£3 40! SNT4196£1-50 | Unless otherwise stated all prices are | Potentiometers; carbon, wirewound, Preset,
N7425 48p|SN7470 30p SN74104£1-45 SN74164£2 73| SN74197£1-50 | EXCLUSIVE of V.A.T. Please add 103 to Rectilinear multitlurn.  Antex Solderlno
N7427 42p|SN7472  30p|SN74105£1-0p | SN74165 £4 00| SN74198 £4-60 | all orders. Carrlage: orders under £5 4 20p. | Irons switches, rotary, slide, topgle, etc.
N7428 SO0p!SN7473  40p' SN74107 545 ISNT4166£4 00' SN74199£4-60 ' Over £5 post free. Cable, veroboard.
AUDIO ACCESSORY SHOP, 17 TURNHAM GREEN TERRACE, CHISWICK W4
s watt VALVE AMPLIFIERS DISCO LIGHTING 8in. E.M.L
15 Watt Ollwheel 6in dia. £3-25 | .
30 Watt 'rRAnslst'réR | S0 watt - sultable grom motor £1-00 | HI-FI SPEAKER | 13% x 8in.
Strobe 4 Joule ...... £25-00 . roll
FAL Phase S0W ........ oY E | FALPhusstoow ..., £6995 | Sii0ic flagh box " are Dual cone plasticised 1ol | SPEAKER
FAL Disco Mk 2 20255 | PAL Power Disca £123.75 | §JOOW Red, Blue, Gn magnet. 5018000 cfs. | GALE !
----------------- Yel,) Triple ﬂalh ‘box £16-25 Bass resonance 55 c/s. ¢

ALL PRICES INC. VAT

(with 70W RMS Amp)

For 8 x 5in Speaker ize T3Ix11§x5) ..
8in + Tweeter 9% x 133 x 5% .
13 x 8in 10§ x17 x 6
13 x 8in + Tweeter 12 x18% x 8%
12in + Tweeter 153 x18 x 8} ..

TEAK VENEERED SPEAKgR CABINETS

REXINE COVERED SPEAKER CABINETS

Suitable for P.A. or DISCO use; takes 12in speaker unit.

18 x 18 x 8in
SPEAKER CLOTH

Avaijiable In Black or Green; approx, width 54in

Size approx.
£9-00

£1-75/yd.

150W Projector and

Wheel £25-00 8in.

Full range of Eagle and
TTC products avaitable at

8 ohm impedance.
10 watt.

£3"

Post 25p

With twin tweeters
and crossover, 10 watt.

£4°50

Post 25p

7 5 Each

discount prices.

Secondhand bargain

ALSO IN STOCK

d ti

basement now open. Chassis

8 G

Fane; Cel
REEL to reel tape by BASF, EMI, e(c CASSETTES

HEADPHONES High quallty HI-Fi and M . Philli tc. Generous dlscounts on bulk
Tycpheaﬂ;?. :f:;?rf:;x)ﬁ:g{‘;%{;g.w&:' m;gdm:ngg:m;zl;oohnm?w £4-50 Sudioleq amen n:’r:'?"::! Plellp:te‘:\g 8. uee for price fl!t
ALL MAIL ORDER AND ENQUIRIES TO 270 ACTON LANE TEL: 01-994-6275

- WwWWwW americanradiohictory com
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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 PE
Scorpio Electronic Ignition System—with a big plus over
alithe other kits—the PE Scorpio 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 PE Scorpio Mk. 2 as well.
Containing all the components you need, this Electro
Spares PE Scorpio Mk. 2 Kitis simply built, using our easy-
to-follow instructions. Each component is a branded unit
by a reputable manufacturer and carries the manu-
facturer's guarantee. Ready drilled for fast assembly.
Quickly fitted to any car.

When your PE Scorpio Mk. 2 is installed, you instantly
benefit from all these PE 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

* Longer spark plug life % No more contact-breakerburn
Electro Spares prices:

Deluxe Kitonly £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State6V or12V system.

Send SAE now for details and free list.

e S e i ]
FM VARICAP STEREO TUNER

As featured in the May 1973 issue of ‘Practical Electronics’.
Superb Hi-Fituner Kit now available from Electro Spares.
Including cabinet and all components — pre-set Mullard
modules for R.F. and I.F. circuits. Motorola |.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.

R T U Y LR e R
‘GEMINE 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

trequency response is —3 dB from 20 Hzto 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 andp & p.

Y 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 4p postage.

Y Price List only. Please send S.AE. {(preferably 9 x 4
minimum) for full details.

ELECTRO SPARE

THE FOLLOWING ITEMS ARE NEW. TUNING COILS
S.W. type size 4f x 2§ 3 for 85p. HEAD & MIKE SETS for
use with 19 Set low res, M.C. type, Hand mike, adjustable
headband with ear pads £2. DIODES 100 PIV at 3 amps
wire ended 4 for 60p. C.R.T. type 7BP7A 7” flat face. 6-3
heater, Blue/Yell phosfor, okay for siow scan T.V. with base
connecticns £2. BLOWER MOTORS for use on 6 to 28v
DC double ended type size overhaul 6 x 3}, outlets 13 x 14"
boxed £2-55. TRIMMERS Air spaced ceramic base 20pf 10
for 65p. 100 for £4-40. METER UNIT X pionter ind for use
with 115Rx as duat 115 Ua movements £1:79. CONTROL
UNIT with valves 6BA6, 6AS6, 12AU7, pot core 1§ x 3" -1uf
19, conds, refay etc £1-15. SILICON DIODES Ferranti type
ZS78 800 PIV 750 Ma 15 for £1-10. INSULATED TERM-
INALS slim style will take 4mm plug in Red, Blk, Biue, Gr,
Yell, Wht, Grey, Brown 4 for 60p. COAX CABLE grey
sheath 75 ohm {” dia 15 meters for £1-20. COAXIAL
LEADS BNC UHF, N type etc list on request.

THE FOLLOWING ARE EX EQUIPMENT. EXTRAC-
TOR FANS 8” dia with grill 115v 50c/s 3000 RPM 2 phase
motor heavy duty unit £3-90. SCOPE EHT CONDS -5uf
1 Kv, -25uf 15 Kv., -/uf 2-5 Kv all 25p ea. DIODES type
ZR22 200 P1V 8 amps 4 for 75p. CRT type VCR138 3-5” dia,
green screen, supplied with base, mu met shield & front
mount req 1 to 2Kv EHT ideal for scope use with base
conn. £4-40. WAVEMETER ASS. absorbtion type range
420 to 460 Mc/s approx with Det, with dial & knob not cal in
freq 11 x 24" £2. METERS 270" scale 1 Ma FSD scale 0 to
20 with 100-0-100 Ua in same case size 3f x 31 £3-38. HIGH
VOLTAGE DIVIDER for use with scope ratio 10 & 100.1
up to 20Kv Wk £3-20. VIDICON C.C.T.V. camera tubes
E.E. type P862 with data sheet 6-3 95 Ma heater grade A & B
£9-50 A. £6-50 B. CRYSTAL OVEN with 12 type Hcé/u
holders can be removed. 76p. PLUGS & SKS Belling Lee
type with cable cover & clamp 25 way 55p, 18 way 35p, 8 way
25p, 4 way 20p.

Above prices include Postage & V.A.T. S.A.E. for list or

" A H. SUPPLIES

57 MAIN ROAD, SHEFFIELD $9 5HL. Tel: 444278 (0742) |

for fast,easy
reliable soldering

Ersin Multicore Solder contams 5 cores
of non-corrosive flux, instantly cleaning
heawvily oxidised surfaces. No extra flux
1s required

i ) W
EASY-TO-USE ) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS

. Size 1 cartons in 40/60, 60/40
sSl:l\!/h‘r:t alloy and Savbit alloys
18 swg, 30p in 7 gauges 46p
(illustrated). a—

Size 19A —

60/40 alloy Size 12 Reel
18 swg, 30p for Service
Size 15 Engineers and
60740 alloy Etectricians.

22 swyg, 34p 18 swg i
J kSavbit alloy.£).46 i

BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 8 Automatic opening spring,
locking catch, ptastic-covered handles. Case
hardened and precision ground. Adjusts
to most wire sizes. Cuts and strips

The Compaonent Centre of the North k
288 ECCLESALL RD., SHEFFIELD S118PE(C)
Tel: Sheffield (0742) 668888

flex, splits plastic twin flex. 75p /

Prices shown are recommended retail excludingVAT

From Electrical and Hardware Shops, If unabtamable. send 10y p&p diect to
Bib Hi-Fi Accessories Limited, Hemel Hempstead, Herts HP2 7EP
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RECORD PLAYBACK HEADS
(TRUYVOX)

Individual prices of these are:

2 track record playback heads 50p each.

4 track record playback heads 72p each.
Erase heads are also available separately—
2 track 38p—4 track §5p.

NEED A SPECIAL SWITCH

Double Leat Contact. Very alight preasurc closes
both contacts. 8p each, 10
(or 80p Plastic pushrod sult-
able for operating. 8p each,

00 10 for 54p.

! RP.M. MOTOR+GEAR BOX

Made by the famous Chamberlain & Hookham

Ltd. These could be made to drive clock or

similar. Really robust rejlable unit.

Price £1-10 each.

AUTO—ELECTRICAL CAR AERIAL
with dashboard control switch—tully
extendable to 40in or fully retrac-
table. Sultable for 12V positive or
negative earth. Supplied complete
with ftting Inatructions and ready
wired dashboard switch. £6:35 plus
25p post and insurance.

MAINS TRANSISTOR POWER
PACK

Designed to operate transistor sets and amplifiers.
Adjustable output 6v., 9v., 12 volts for up to
B800mA (class B working). Takea the place of any
of the following batteries: PP1, PP3, PP4, PPS,
PP7, PP9 and othera. KIt comprisea: mains
transformer rectifier, smoothing and load resistor,
condensers and instructions. Real snip at only
41:10, plus 20p postage.

MINIATURE WAFER SWITCHES
2 pole, 2 way—4 pole, 2 way—
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way—3 pole, 4 way—2 pole
6 way—1 pole, 12 way. All at 25p
each,

MULTI-SPEED MOTOR.
Bix speeds are available 500, 850
and 1,100 r.p.m. and 8,000, 12,000
and 15,600 r.p.m. Shaft is 3 in.
diameter and approximately 1 in.
long. 230/240v. Its speed may be
further controlled with the use of
our Thyristor controller. Very
powerful and useful motor size
approx. 2 in. dia. x 5 in. long.
Price 97p plus 23p postage and
insurance.

SLIDE SWITCHES
o 8llde 8witch, 2-pole changeover panel
mounting by two 6B.A. screws. Bize
approx. lin x }in rated 250V lamp.
} 8p each. 10 for 73p, Ditto as above but
for printed circuit 8p each 10 for 83p.
. Sub Ministure Slide Switch. DPDT 19mm
{}in approx.) between fixing centres. 20p each or
10 for £1-80. 8P Change over spring return 250v 1

amp. 11p.

I5A ELECTRICAL PROGRAMMER
Learn in yonr aleep:
Have radio playing and
kettle boiling as you
awake — gwitch on
lights to ward off in-
truders — have a warm

= house to come home to.
All these and many other things you can do
it you invest in an electrical programmer. Clock
by famous maker with 15 amp. onfoft switch.
Switch-on time can be set anywhere to stay on
up to 6 hours. Independent 60 minute memory
jogger. A beautiful unit. Price £2-15 + 20p p. & p.
or with glass front, chrome bezel, 83p extra.

BALANCED ARMATURE UNIT
500 ohm, operates as speaker or micro-
phone, so useful in intercom or similar
circuita, 37p each.

12 VOLT I{ AMP.
POWER PACK

This comprises double-wound
230/240V mains transformer
. with full wave rectifier and
2000 mF smoothing. Price
! 82-20 plus 20p post & packing.
Heavy Duty Mains Power
Pack. Output voltage adjustable from 15-40V in
steps—maximum load 250 W—that is from 6 amp
at 40V to 15 amp at 15V, This really {s a high
power heavy duty unit with dozens of workshop
uses. Output voitage adjustment is very quick—
simply interchange push on leads, 8ilicon rectifiers
and smoothing by 3,000mF. Price £6-33 plua
63p post.

RESETTABLE FUSE
How long does it take you to renew a
fuse? Time yourself when next one
blows. Then reckoning your time at
£1 per hour see how quickly our
resetiable fuse (auto circuit breaker)
1y will pay for itself. Price only £1-10 each
or £12 per dozen, specify 5, 10 or 15 amp—asimply
At in place of swilch.

STEREO RADIO CABINET

Long, Low and Modern. Teak veneered
with sliding front and tapered legs.
Bpeaker spaces each end. Bize approx.
41t. 2In x 13in x 15in. Probably cost
over 220 to make. Our Price £8-10 each.

THIS MONTH'S SNIP
ULTRA MODERN RECORD
CHANGER.

Famous BSR deck with stereo cart-
ridge. £6-95 4 £1-00 post.

HORSTMANN 24-HOUR TIME SWITCH
‘With 6 poaition programmer. When fitted to hot water
systems this could programme as follows:—

Programme Hot Water Central Heating
0 ot oft
1 Twice Daily on
2 All Day of
3 Twice Daily Twice Daily
4 All Day All Day
5 Contlnuously Continuously

Buitable of course, to programime other than central heating and hot water, for
i pr tairs and downstairs electric heating or heating and
cooling or taped music and radio. In fact there is no limit to the versatllity of
this Programmer. Mains operated. 8ize 3in. x 3in. X 2in. deep. Price £3-85 as
illustrated but less case.

PORTABLE RADIO CASE DE-LUXE

A similar size to the above but a more expensive design.
Taed with the (iood Companion de-luxe model. £2-20
plus 50p post and insurance.

KETTLE ELEMENTS
Made by the famous A.E.1. Co. Complete with washers and combined fixing
ring and plug shroud. Normal 2 round pin and flat pin earth connection
and overload reset push button. 2 Models—1}in (approx.) suitable for
S8wan and other similar models—1%iu (approx.) suitable for G.E.C., Hotpoint,
etc. All quick boli 23k'W elemenits at 240V, Price £1-88.

MULLARD UNILEX STEREO SYSTEM
There is no aoubt that it is a
good system, we believe that
for the mcney it iy without
comparison. We demonstrate
gladly at our Tamworth Road
depot. Prices of the Individual
items for this —

1 Unilex Amplifier
1 Unilex Amplifier Ref. KP 9000
1 Unilex Pre-Amj Ref. EP.9001
1 tnjlex Power Unit Ref. EP.9002
1 Control panet kit with spun aluminium

faced knobs £3

Or the coruplete outfit—2£11-30 post paid,
Pair of 15 ohm speakers niade by E.M.L. are atso available if required
price £3:30 the pair. No extra postage if ordered with the above. otherwise
add 25p.

Ref. EP.9000

SWITCH TRIGGER MATS

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

24in x 18in £1-69

13in x Oin £1-21

HORSTMANN “TIME AND SET’ ITCH
(A 30 amp Switch). Just the thing it you want to come home
to a warm house without it costing you a fortune. You can
delay the switch on time of your electric fires, etc., up to
14 houra from setting time or you can use the awitch to give
a boost on period of up to 3 hours. Equally suitable to control
processing.

Two models 13 amp £1-98, 30 amp £2-58. P. & P. 25p each

SMOKE WiLL KILL—GAS WILL KiLL—FIRE WILL KILL
But, if you install BAGA (our smoke and gas alarm) J

your family will have the latest electronic protection H
against these killers.

Saga uses a tantastic electronic sensor which --smells’
amoke and gas and sounds the alarm immediately.
In a neat case measuring approx. 5 x 3§ x 24",
it has its own internal alarm, also & connector for addi-
tional bells. You just plug it in to the mains and hang
it pear the ceiling. Saga uses ao little electricity that
it will hardly move the meter, leave it on always to give
night and day protection. £8-99 plus 30p post.

OUR 1974 CATALOGUE LISTING HUNDREDS OF
BARGAINS, NOW AVAILABLE.
PRICE 30p POST PAID.

CENTRIFUGAL BLOWER

Miniature mainas driven blower centrifugal type blower
unit by Woods. Powerful but specially built for quiet
running—driven by cushioned induction motor with
apecially built low noise bearings. Overall slze 43" x 4i”
X 4%. Wher mounted by flange, air is blown into the
equipment but to suck air out, mount it from centre
using clamp. Ideal for cooling electrical equipment or
fitting into a cooker hood, film drying cabinet or for
removing flux smoke when noldering etc., etc. A real

Sensational ‘‘once in a iifetime offer” because
Mullard over-produced — definitely not repeat-
able once our stocks (now over halt sold) are
cleared. Hi-Fi 4 transistor amplifier complete
in case ready to use. Batt., car or mains operated—
freq. range 50hz-15Khz—distortion better than
.29%,. Comes complete with guarantee and data
FREE to purchasers. Great handbook published
by Mullard ‘‘tells all you need to know’’ to build
your own atereo. Complete Unilex Stereo Bystem
£11'80, pair of speakers for same £3.80.

7 y [ e
y i 5 /

7 powerful battery motors as used in racing cars
and power models. Output and types vary to
make them suitable for hundreds of dJifferent
projects—tools, toys, models, etc. All brand new
reversible and for 10 to 12v. Bats., wiring dia-
grams included. Post and VAT 80p.

E E Details of how to make
miniature power station.

]

FERRITE RODS

For azrials, etc. The following types are in stock
Dia. 2", 4" long 15p, 5* long 18p. Dia. 5/16%, 5°
long 20p. 6” long 25p, 8” long 30p. Dia. 3/8”, 4" long
20p, 57 long 25p, 6” long 30p. 8" long 40p: Dia. §°,
8" long 86p; Ferrite 8lab 3" long x § x 1/8th"—20p

MINIATURE SEALED RELAY

American made. Our Ref. No.
REL Al. Measurea only #° wide
x 1”7 thick and 1° high and
it's a double cbange over, we
don’t know the contact rating
but estimate this at 3/5 amps.
The coil resistance is 600 ohms.
and 9-12 volt will close it. Ideal
for models and miniaturised
equipment. It's a plug in relay
but we supply complete with base.
Price 33p including base.

TELESCOPIC AERIAL

for portable, car radlo or
transmitter. Cbrome plated—
six sections, extends from 7§ to
47in. Hole in bottom for 6BA screw
42p. KNUCKLED MODEL FQOR F.M. 5bp

TREASURE TRACER
Complete Kit (except wooden
battens) to make the metal
detector as the circutt in Practical
Wireleas, August issue. £3-30 plus
20p post and insurance.

MIDGET TWO GANGS

Tuning condenser as fitted to many Japanese
and Hong Kong radios—probably 200pf each
section with }” apindle with terminal-less trim-
mers. Price 38p. With trimmers 50p.

NUMICATOR TUBES
For digital instruments, counters,
timers, clocks, ete. Hi-vac XN.3

Price 99p each, 10 for £9.

"MAINS OPERATED SOLENOIDS

Model 2 — small but
powerful lin. pull— approx

Model 4001/—3in. pull.
Size 2§ x 2 x 14in. 83p.
Model TT1—1%in. pull.
8ize 3 x 2§ x 2in £1-98

plus 20p post and insurance

RADIO STETHOSCOPE

Easiest way to Isult find—traces slgnal from
aerial to speaker——when signal stops you've found
the fault. Use it on Radio, TV ampliﬁer, anything
—complete kit comprises two special transistors
and all paris including vrobe tube and crystal
earpiece. £2-20, twin stethoset instead of earpiece
83p extra—post and ins. 20p.

TERMS:—

ADD 10% V.AT.

Send postage where quoted—other
items, post free if order for these
items is £6.00, otherwise add 20p.

bargain at £2-05.
| J.

W WWW.americanradiohistorv.com ,

BULL (ELEGTRICAL) LTD.

(Dept. PW), 102/3 Tamworth Road,
CROYDON CRO IXX
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The largest selection

BIB HiI-FI ACCESSORIES

EX COMPUTER BOARDS
Packed with transiators, dicdes, capacitors
and reslstors—COMPONENT VALUE £1-50.
3 for ONLY 65p + p & p 30p

SPECIAL ONE, As above PLUS Power Tran.
sistora ONLY 88p each + p & p 15p

STABILISED POWER MODULES
Complete with clrcuit diagrams, ete.
90p each + p & p 16p
PAXOLINE BOARDS 74 x 9~
4 tor 30p + p & p 20p.

FIBRE-GLASS PRINTED

CIRCUIT BOARDS
164 x 4” approx. 2 for 55p

approx.

De Luxe Groov-Kleen
Model 42 £1-84

Chrome Finish Model 60 £1-50 /_

|

Ref. 36A. Record/8tylus Cleaning Kit £28p
Ref. 43. Record Care Kit £2-38

Ref. 31. Cassette Head Cleaner §4p

Ref. 32. Tape editing Kit £1-54

Model 9. Wire Stripper/Cutter 83p

Ret. P. Hi-Fi1 Cleaner 31p

Ref. 32A. Btylus Balance £1-36

Ref. J. Tape Head Cleaning Kit 8lp

Ref. 34. Caasette Case £1-27

Ref. 86. Hi-F1 Stereo Hints & Tips 32p

DECON-DALO 33IPC Marker

Etch reslstant printed circult marker pen
8#0p each

VEROBOARDS

Packs containing approx., 50sq. ins. various
alzes, all -1 matrlc 85p

REPANCO CHOKES & COILS
RF Chokes
CH1. 2-6mH 25p CH2. 5-:0mH 25p
CH3. 7-6mH 25p CHA4. 10mH 25p

CHS5. 1-5mH 25p
COIL8

DRX1 Crystal set 81p DRR2 Dual range 45p

COIL FORMERS & CORES
NORMAN }” Cores & Formers 7p
§” Cores & Formers 8p

SWITCHES
DF/DT Toggle 25p SP/BT Toggle 18p

FUSES

1}” and 20mm.
500mA, 1A, 1-54, 24

QUICK-BLOW 4p ea. ANTI-S8URGE 5p ea.

EARPHONES

Cryatal 2-5mm plug 33p
Crystal 3-bmm plug 33p
8 ohms 2-5mm plug 28p
8 ohms 8-5mm plug 22p

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfoft switch and
2-5mm and 3:5mm plugs £1-60

100mA, 200mA, 2350mA,
2

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

CCN 240. 15 watt 2215
Model G. 18 watt £2-15

8K2. Boldering Kit £2:86
S8TANDS: BTl £1-21. 8T2 77p
BOLDER: 188WG Multicore
22BWG 7oz 82p.
228WG Tube 22p

7oz 82p
188WG 221t 28p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 3/32" 38p
104 For model CN240 3/16” 38p
1100 For model CCN240 3/32” 38p
1101 For model CCN240 3/87 38p
1102 For model CCN240 1" 88p
1020 For model G240 3/32" 38p
1021 For model G240 1/8” 38p
1022 For mode} G240 3/16" 38p
50 For model X25 3/32” 38p
51 For model X25 1/8” 88p
52 For model X25 3/16” 38p
ELEMENTS
ECN 240 £1-18 ECCN 240 £1-32
EG 240 21°18 EX 25 21-18

ANTEX HEAT SINKS 10p

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
H1012 2187

V.A.T. Included in ail prices. Pl
add 10p P. & P. (UK. only). Over
orders—please add extra for postage.

2-WAY CROSSOVER
NETWORK
K 4007. 80 ohme Imp. Insertion loss 3d B £1-21

CAR STEREO SPEAKERS
(Angled) £8-85 per pair.

NEW COMPONENT PAK
BARGAINS

Pack

No. Qty. Description

Cl1 250 Resjators mixed
count by weight

Price
values approx.
0-58

Bi-PAK

CATALOGUE AND LISTS
Send S.A.E. and 10p.

INSTRUMENT CASES

(Black Vinyl covered)

No. Length Width Helght  Price
BVl 8" x [ x 2 80p
Bv2 117 x 6 x 37 8120
ALUMINIUM BOXES

BAl 51" x 23" x 147 42
BA2 47 X 4~ x 14”  4lp
BA3 47 X 21" x 147 4lp
BA4 517 x 4" x 14" 47p
BAs 4" X 247 x 27 41p
BA6 3" x 2" X 1” 34p
BAT 7" x 5 x 24" 66p
BAg 8~ x 8” x 3" 84p
BA9 6" x 4 x 2" 54p

C2 200 C mixed values approx.
count by weight 0-55

C3 50 Preclslon Resistors 1%, 29
mixed values 058

C4 75 §th W Resistors mixed preferred
values 065

PLUGS AND SOCKETS
SOCKETS

P8 35 DIN 2 Pin (8peaker) 0-08
P8 36 DIN 3 Pin 0-10
P8 37 DIN 5 Pin 180° 010
PS 38 DIN 5 Pin 240° 0-10
P8 39 Jack 2-5mm Bwitched 0-09
P8 40 Jack 3-5mm 8witched o010
P8 41 Jack }” Bwitched 017
P8 42 Jack Btereo Bwitched 020
P8 43 Phono Blngle 0-06
P8 44 Phono Double 0-10
P8 45 Car Aerfal 0-09
P8 16 Co-Axial Surface 009
PB 47 Co-Axial Flush 014

INLINE SOCKETS

WORLD Scoop

JUMBO
SEMICONDUCTOR PACK

Transistors ~ Germ. and 8llicon Rectifiers -
Diodes - Triacs - Thytistors ~ I.C's and
Zeners ALL NEW AND CODED.

APPROX 100 PIECES

Offering the amateur a tantastic bargain Pak
and aa enormous saving-—identification and
data sheet In every Pak.

Only £2 p. & p. 20p

EX-COMPUTER BOARDS
BY THE BOXFULL!!

20 Boards packed with Bemiconductors and
other Electronic Components. Each board
approx. size 8” x 7”. All known type no's
and easily recognisable.

FANTASTIC VALUE AT
£2.20 per BOX p. & p. 52p

SPECIAL PURCHASE

£N3055. Silicon Power Transistors NPN.
Famous mannfacturers out-of-spec devices
free from open and short defects—every one
ablel 115w. T03. Metal Case.

OUR SPECIAL PRICE 8 for £1

LOW COST CAPACITORS

P8 21 D.LN. 2 Pin (8peaker) ol8 O3 0 o
P822 D.IN.3 Pin 0-17 | [O1UF 400v. p. sach
P8 23 D.LN. 5 Pin 180° 0-17 | 800UF 50v. Elect. 10p each
P8 24 D.LN. 5 Pin 240° 017
PB 25 Jack 2:5mm Plastic 010 RECORD STORAGE/
P8 26 Jack 3-5mm Plastic ole
PB 27 Jack §” Plastic 024 ?A_'}Rt CASES
P8 28 Jack 3" Bcreened oes!{7? "EI},I.’ 18§ X7 x 8 .(110 records) 2210
P8 29 Jack Btereo Plastic 0-28 12 . 1387 x 73" x 124", (50 records) £2-05
P8 30 Jack Stereo Bereened 032
P8 31 Phono Bcreened 014 CASSETTE CASES
PB 32 Car Aerial 018 " " "
P8 33 Co-Axial 017 Hoidn 12. 10”7 .x 33" x 8”. Lock & Haﬂnlt‘!;ed
pLues . penten wu| ®TRACK CARTRIDGE
.I.N. 2 Pin (8peaker
P8 2 DIN.3Ph 01g . ?AS"ES
P8 3 D.ILN. 4 Pin 0-15 | Holds 14. 13” x 5” x 6”. Lock & Handle
P8 4 D.IN. 5 Pin 180° 014 | Holds 24. 131" x 8” x 57 Lock & Handle
P8 § D.LN.5 Pln 240° 018 £2-70
P8 6 D.LN.8 Pin 0-15 } COLOURS: Red, Black and Tan—Plesae
P8 7 B.LN.7Pin 0-15 | state proference.
P3 8 Jack 2:5mm 8creened 010
P8 9 Jack 3:5mm Plastle 000
P8 10 Jack 3-5mi Screened 0-12 :‘fP:'NCOSTRdANsiORME“R‘f
" g v. Primary. 8econdary voltages avallable
i: i; Jnct *,, :lusnc " gi: fronr selected tapplogs 4v, 7v, 8v, 10v, 14v,
Jack 1" Bcreene 15v, 17v, 19v, 21v, 25v, 3lv, 33v, 40, 50
P3 13 Jack Stereo Bereened 020 1 and 25v-0-25v.
P81+ Phono 008 | 1ype Amps. Price P&P
P8 18 Car Aerial 0-15 | MT50/¢ ¥ £1-93 8op
P8 16 Co-Axial 0-10 | MT50/1 1 £2:42 3bp
MTS0/2 2 #3-30 40p
CABLES
CP 1 Bingle Lapped Screen 006 | CARTRIDGES
0P @ 2 (G (e 008 | 4,cO8 GPY1-18C. 200mV at 1-2cmsfsec £1-16
CP 3 Btereo 8creened 0-08 B
ACOS8 GP93-1. 280mV at lcmfscc  41-85
CP 4 Four Core Common Screen 023 ACOS GP96-1. 100mV at 1 2
CP 8 Four Core Indlvidually Bcreened 0-30 : o mVgacyicin/sec £2-65
CP 6 Microphone Fully Braided Cable 0-10 TTC J-2005. Crystal/Hi Output 08p
CP 7 Three Core Mains Cable 0-07 | TTC J-20 10C Crystal/HI Qutput Compatible
CP 8 Twin Oval Mains Cable 008 L10
CP 9 Speaker Cable 0-04 | TTC J-200 C8 BtereofHi Output 8160
CP 10 Low Loss Co-Axial 010 | TTC J-2105 Ceramis{Med. Output a1-64
gg?zBr?'rlomnms CARBON FILM RESISTORS
The E12 Range ot Carbon Film Reslstors,
Log and Lin 1/8th watt available in PAKS of 50 pleces,

4-7K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M

VC 1 Bingle less Bwitch 014
VC 2 Single D.P. 8witch 028
V03 Tandem Less Switch 044
VC4 1K Lin Less 8witch 014
VCb5 100K Log anti-Log 0-44

C5 5 Pieces assorted Ferrite Rods 0-55
Cs 2 Tuning Gangs, MW/LW VHF 088
[o74 1 Pack Wire 50 metres aasorted
colours 0-56
C 8 10 Reed 8witches 055
C 9 3 Micro 8witches 055
C10 15 Assorted Pots & Pre-8ets 0-56
Cll 5 Jack Bockets 3 x 3-5m 2 x
Standard 8witch Type 0-55
C12 40 Paper Condensers preferred
types mixed values 0-85
Cl13 20 Electrolytics Trans. types 0-55
Cl4 1 Pack assorted Hardware—
Nuts/Bolts, Grommets etc. 0-585
C15 4 Mains Blide Bwitches 0-55
C18 20 Assoried Tag strips & Panels 0-36
C17 10 Assorted Control Knobs 055
C18 4 Rotary Wave Change 8witches 0-55
Ci9 3 Relays 6—24V Operatin, 0-55
C20 4 Sheets Copper inat
approx. 10”7 x 7" 055

VISIT OUR COMPONENT SHOP
18 BALDOCK ST., WARE, Herts. (A10)

Open Mon.~8at. 9-5.30 p.m.

Tel. 61593

HORIZONTAL CARBON
PRESETS

0-1 watt 0-06 each
100, 220, 470, 1K, 22K, 47K, 10K, 22K,
4K7, 100K, 220K, 470K, 1M, 2M, 4-7TM

wWWW americanradiohistorv com

assorted Into the following groups:

Rl 50 Mixed 100 ohms-820 ohms 40p
R2 50 Mixed 1K ohms-8-2K obms 40p
R3 50 Mixed 10K ohms-82K ohms 40p

R4 50 Mixed 100K ohms-1 Meg. ohms 40p

THESE ARE UNBEATABLE PRICES—
LES8 THAN 1lp EACH INCL. V.A.T.

BI-PAK SUPERIOR QUALITY
LOW - NOISE CASSETTES
c60, 32p C90, 4lp €120, 52
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AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The AL10, AL20 and AL3J0 units are
syuilar in their appearance and in their
general  apecification.  However, careful
seiection of the plastic power devices has
resujted in a range of output powers from
3 to 10 watts R.ML8.

The versatility of their design makes them
\leal for use in record players, tape recorders,
stereo amplificrs and cassette and cartridge
tape players i the car and at honie,

Parameter Conditions Performance
HARMONIC DISTORTION Fo - 3 WATTS {-1KNz 0259
LOAD IMPEDANCE o ] 3 - 16 Q2
INPUT IMPEDANCE iKknz | woxn
FREQUENCY RESPONSE + 3dis | Po—2 WATTS 50 Hz - 25K Hz
BENBITIVITY far RATED O/¥ VeousV. RI-8Q f—1KNHz | 75mV. RMS
DIMENSIONS 37 x 247 x 17

The above tahle relates to the AL10, AL20 and AL30
modules. The following table cutlines the differences
in their working conditions.

Parameter ALIO AL20 AL30
Maximum Supply Voltage 23 30 30
Power output for 29, T.I1. 1. atis 5 watts 10 watts
(RL = 8Q1i=1Kla RMS Min. RMS M. RMS Min.

AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12 (I'se with ALIO ¥ AL20) £4:35
AL 10, 3 watts RMs £2:19 PA 106, (U<e with AL30 & AL50) £13-15
AL 20. 5 wattn RMS £2:59

AL 30. 10 watts KM £3-01

POWER SUPPLIES

P8 12. (Use with ALI0 & AL20) 88p TRANSFORMERS
APM 80. (Usewithalso AL30 & ALSH) T461 (Use with AL10) £1-38 P & P lap

£3 T538 (Use with AL20) £193 P & P 15p
FRONT PAMELS 8P 12 with Knobs BMTRO (Use with AL30 & AL50) £2:15
£1-10 P & P 25p

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pre-amplifier has heen designed to match into Frequency respolise

most budget stereo systetus. It is compatible with the 20Hz - 50K Hz (—3dB)
AL 10, AL 20 and AL 30 audio power amplifiers and it | Basecontret— o
can be supplied from their associated power supplies. | Treple c(mﬁol-‘ a
There are two stereo inputs, one has been designed for use 4 14dB at 14KHz
with *Ceramic cartridges while the auxiliary Input will | *Input 1. Impedauce
suit niost tMagnetic cartridges. I'ull details are given in o 1 Meg. oh
thie specification table. The four controls are, from left to Senuitivity 300mV
right: Volumne and onfotf awitch, balance. bass and treble.

fluput 2. Impedance
30 K ohuns
Bize 152mm x 84 X 35w,

Bensitivity 4mV

Look ]"or our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Everyday Electronics
Wireless World Audio
Radio Constructor Electronics Today International

ALL PRICES INCLUDE V.A.T.

The STEREO 20

The *Sterec 20' ainplifier is mounted, ready wired and testr
on a one-piece chassis measuring 20 ¢ X Idcm x 5-Hcnr.
This compact unit coines complete with on/off awitch
volunie control, balance, bass and treble controls,
Transforiner, Power supply and Power aimnps.
Attractively printed front panel and match
ing conirol knobs. The *8tereo 20’ has been
designed to fit into most turntable plinthx
without interfering with the mechanism or
alternatively, into a separate cabinet.
Qutput power 20w peak. Input 1 (Cer.)
300mV into 1M. I'req. res. 25Hz-u5kHz.
Input 2 (Aux.) 4V into 30K. Harmnonic .

distortion. Baas control £ 1241 at £1 4.45

#0Hz typically 0-259% at 1 watt.
Trehle con. £ 14dB at 14kl

BI-PAK QUALITY COMES TO AUDIO!

NOW WE GIVE YOU
50w PEAK (25w R.M.S.) P
THERMAL PROTECTION!
The NEW ALGO

Hi-Fi Audio Amplifier

FOR ONLY £3.95

& Max Heat Sink temp. 90°c,
@ Frequency Response 20Hz to
100KHz

@ Thermal Feedback

@ Latest Design Improvements

@ Load—3, 4, 8 or 16 ohms

@ Signal to noise ratio 80dB
Hz @ Overali size 63mm x 105mm

@ Supply voltage 10-35 volts 13mm

@ 017, Distortion
@ Distortion better than 17, at

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

STABILISED POWER
MODULE SPM80

L\ PHO is especially designed to power 2 of the AL50
\mplifiers, up te 13 watt (rau.s.) per channel aimul-
taneously. Thiz module emborlies the latest comiponents
and circuit technijques incorporating cowplete short
circuit protection. With the addition of the Mains Trans-
iormer MTS80, the unit will provide outputs of up to 15
atps at 35 volts, Size: 63uun 103mm x 30t
These units enable you ta huild Audio 8ystems of the highest
(uality at a hitherto unobtainable price. Also ideal for many
other applications including:— BDisco Systems. Public Address

intercoma Units. ete. Handbock available 100 PRJCE £3°25
TRANSFORMER BMT80 £2-15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Ruill to a specification and NOT a price. and yet still the greatest value on the market
the PA10O stereo pre-amplifier has been conceived from the latest circuit techniques.
Designed for use with the AL50 power amplifier systen:, thisquality made unitincorporates
no less than eight silicon planar transistors, two of these are specially selected low noise
NPN devices for use in the input stages.

Three switched stereo inputs, and rumble and ncratch filters are features of the PA100.
which alse hiak a STEREQ/MONO switch, volume, balance and continuvusly variable
base anid et itrols,

SPECIFICATION
i"requency Response
Harmonic Diatortion
Inputs: 1. Tape Head

0Hz — 20K Hz £ 1dD
better than 0-19%;,
1:25 mV into 50K Q
2. Radio, Tuner 35 mV into 50K Q
3. Magnetic P.U. 1:5 mV mto 50K
\llinput voltages are for au nutput of 250mV. Tape and P.U. inputa
equalised lo ETAA curve within £ 1dB. from 20Hz to 20K Hz.
Bass Contrnl + 15b8 at 20Hz
Treble Control 4+ 15dB at 20 KHz

Filters: Rumble (High Pass) 1004z

Scratch (Low Pasx SKHz
Signal/Noise Ratio better thar —6ad 1
Input overload 28dB

35 volts at 20mA
2¢mm X B2inm x 3dn

ONLY £13-15
SPECIAL COMPLETE KIT COMPRISING 2 ALS0's, 1
SPM80, 1 BMT80 & 1 PA100 ONLY £25:30 FREE p. & p.

Supply
Dimensious

Giro No. 388-7006
Please send all. orders direct to warshouse and de:

P.O. BOX 6, WARE - HERTS

Postage and pachking add .11p. Overseas add-extra for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back

www-americanradiohistorv. com
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BUNKER
RAMO

31-221 (UG 1094/U)
37-002 (e s8/v)

31-010 Isolated BNC Socket 501 55p

83—1SP(PL 259)
83-1R (SO 239)
83-185 (e 1751
83-168 we 176/U)

AMPHENOL
POPULAR COAXIAL CONNECTORS

BNC Socket 505
BNC Plugn

UHF Plug 50 n
UHF Socket 500
UHF Reducer

UHF Reducer

Price each
per 100 PCS.

40-5p
43-5p

38p
33p
12p

12p

U.K. DISTRIBUTORS Available from Amphenol Distributors

Celdis Ltd., intel Group of Companies, Invader Components Ltd., S.AS.CO. Ltd,, Townsend-Coates Ltd.,
37/39 Loverock Road, Henlow Trading Estate, 30 Tribune Drive, P.O. Box No. 2000, Coleman Road,

Reading, RG3 1ED, Henlow, Beds, Trinity Trading Estate, Gatwick Road, Leicester.

Berks. Tel: Hitchin (0462) 812505  Milton, Sittingbourne, Kent. Crawley, Sussex. Tel: Leicester {0533) 768561
Tel; Reading (0734) 582211 Telex: 825637 Tei: Sitt. (0795) 70533 Tel: Crawley (0293) 28700  Telex: 34321

Telex: 848370. Telex: 965313. Telex: 87131.

FROM SOLDERING New surplus stock as illus-
FOULSHAM-TAB UN == 7 trated. AC240 volts. Input
gfft";l’a M"MI" power 100 VA, Instant heat at
. i X ELECTRIC touch of trigger switch in
Colour TV Repair £1-40 M?‘_derl:'n Radio Repair €170 25 handle. Constructed In robust
by Martin Clifford by Art Margolis W:S:EEE‘E gfvﬁ'c".‘-’.", yOLTs  plastic casing with work light
Basic Audio Systems  £1-60 il L ‘ AIC infrontand 4’ x3 core cable.
by Norman H. Crowhurst Practical Colour TV 2 |
Everymans Guide to Service Techniques £1-95 VAT PAID | ! OJ PROGRAMME
Car Maintenance  £1-50 by Robert L. Goodman P&P 33p o le TIME SWITCHES
by George Zwick
TV Troubleshooters e
Matv Systems Handbook £1-75 N
Handbook £1-40 by Editors of Electronic New surplus stock as illus-
by Allen Pawlowski Technician/Dealer trated. Size 7”x 4~ x 3“
Mobile Radio Acoustic Techniques for Smiths Time Switch with 24 {:}'ﬂ- -
Handbook £1-50 Home & Studio £1-50 hour dial which is simple to
by Leo G. Sands by F. Alton Everest set to switch on/off twice per  pesigned to
Rapid Radio Repair  £1-60 day at any times required. switch central heating
by G. Warren Heath 199 Colour TV Troubles Also fitted with two lever and hot water on/off twice a day,
) ) & Solutions £1-50 switches which can be setto  Suitable for any electrical appliance
U’lﬂi’%‘éﬁ'?f&#"“gﬁ .50 by R & Goexirn operate two circuits which  upto 3 amps 240 volts A.C.
by John Cunningh ; can each be set to operate on PP
y John Cunning am IC PrEo;ects_ for Amateurﬂ.“ Time Switch twice per day, 25-5 e
Handbook of Electronic g‘ Wenmgﬂer all day, continouus, or off P
- € reen ' + .
by Mortin Cliflora = 40 v Mounted in robust white VAT paid.
japanese Colour TV plastic casing Drilled for fix-
H‘:,%‘,f" ;st 4 Service Manual £1-90 ing on back supplied with wiring instructions. Ideal for shop
o ce T o) & Py
Oscilloscope £1-50 by Hitachi etc. lighting and many other applications.
by Martin Clifford Radio El Hobb
adio Electronics Hobby
IntEroduction to Medical Projects £1-45 SAE FOR CATALOGUE W|TH MANY
lectronics £1-70 by Editors of Radio-
by Burton R. Klein Electronics OTHER BARGA'NS To
C. W. WHEELHOUSE & SON,
FOULSHAM-TAB LTD. S (CRDE CNROALY
HOUNSLOW.
YEOVIL ROAD. SLOUGH.BUCKS. PHONE 01-570-3501.
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"Nioney saving high

performance audia equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE POWER SUPPLIES

MODULES—now better value than ever UNSTABILISED

SA35 €445 Cpplie | X2 PU4S  jumpeer €490 55

3I5W RMS 25-50V o Suits 2 SAS50 . Carri

7 transistors, 7 diodes : ?O‘:)Irs:\:?\(::BIOK PU70 luSl;\sIOO er £7 75 I:B‘l:ge
STABILISED

SASO £5.65 Calrrrei:ze % 4-16 ochms ) )
Ps45 ;.usl:\ss%) SA3S5 or £3.50 Cafrrl::ge

50W RMS 25-65V b SHCR LG
MT45 Transformer for £3.50 Ca;aipage

circuit preof

SA|00 £10-90 * Corr;ienduously

7 transistors, 7 diodes % Short and open
above

100W RMS 45-70V Top-grad 3 .
19 transistors, 6 diodes & oc.:, r‘nr:o:ems Ps7o Suits 2 SA100 £4'90 Ca'l;_reu:ge
120 watt module Complete with built- MT70 :’;:cseformer for £4.90 Ca;g:se

Carr.

in supply—extra heavy duty £19-75 <]
Mk 11 STEREO DISCO MIXER £19-75

Carr. 30p
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.FAt May be used for mono and is
mains operated. Fitted with sturdy screening case.
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, h/phone select, vol, Mains. Size
174in % 3in x 4in deep.

DISCO MODULE £8:00 <

Thousands sold of this extremely popular mono version. A mic input may
be fitted using the VA30 (see below). Low consumption from a 9V battery.
Features the rame high standards of reproduction as the Stereo version.
Controls: H/phone select, vol. Left deck vol, Right deck vol, bass, treble,
master vol. Size 12%in x 3in x 2in deep.

3-CHANNEL SOUND-LITE £22:50 <

Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full-wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks 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 24in deep. Professional standards

at a price you can afford!
I ADD 109, VAT
SINGLE CHANNEL Recently reduced in price ©
VERSION €750 fioy s (AWoUinh mey  TO ALLORDERS
Carr.free operation

M4HL M6HL

b Carr, . Carr.
£18-50 3o £27-50 <37
Featuring multiples of our VA30 module, the M4HL
and M6HLfulfil the requirements of all clubs, groups,
etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,
plus volume, treble and bass controls. Input
impedances may, if required, be easily changed,
The M4HL has four channelis, and one output, and
the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used
free-standing or panel mounted. These mixers will
feed all types of amplifier. Recommended for their
versatility and high performance, and excellent
value for money.

CHANNEL . Carr,

VA30 MODULE £3 50 free
This is the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply

N.B. PS70 is not suitable for the SAS0

a1 8

(9~100V)

SAXON 150V of speech and ) i Four individually SAXON 100
separately controiled : : 2

CSE e e B S Bl AMPUFIER
controls. S(qrdy and ® ®
attractive vynide ‘ v LJ v s.‘!.,x.o.“ speech and music Carr. free
Ideal for groups o 2 goepm | o

AMPLIFIER i o
(d:;:;::s Fully sockets. Sturdy case, and an attractive facia make this SAXON 50

excellent value for money. Hundreds in use by groups, £37 50
.

s L. controlled FET in-
Iw bass and treble o B c c c c and treble con-
trols. 120w or £53-00
COMPLETE case. Twin outputs.
twin loudspeaker
£34'90 Euananteed] discos, clubs, etc.

S50W versi id ical P B q
Carr. free in zppv:ars:\:el. SR £29:50 Carr. free SOV version identical in appearance.

| ALLERS. AND MAIL ORDER: ; SEND' 10p' FOR OUR NEW 26-PAGE
SAXON ENTERTAINMENTS LIMITED R S s AP
327-333 WHITEHORSE ROAD . CROYDON CRO 2HS R e

Carr. free

. tPlease quote magazine when ordering) -Please invlude S.A.E. with all enquiries.
SHOP HOURS: 9 am. 5 p.m. — LUNCH 12.30 .30 p.m. MAIL ORDER DESK: 10 a.m. 3 p.m. VAT at 10° . must be added to all orders
24-HOWUR ANSWER SERVICE TEL. 0)-684.6385 includine postage and cafriage charges.
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ALL PRICES INCLUDE V.A.T.

SPEAKER BARGAINS
EMI 13” x 8” 3, 8 or 15 ohm
Plain .. .. 0. -
With Co-Axtal Tweeter
Twin Tweeter
Type 350 8 or 15 ohm,
watt e
8 ohm, 10 watt
8 ohm, 10 watt
8 ohm, 20 watt
8” x 5" C/Mag. 5 watt
8” x 5” Dualcone
10 watt
GOODMANS Gi” 8 ohm
Dualcone

ELAC 8~ 8 ohm Dualcone ..
ELAC 8 ohm Dualcone 10 watt
FANE 7” x 4” 3 or 8 ohm ..
CELESTION 8” 15 ohm
ADASTRA 10”7 8 or 15 ohm

10 watt
BAKER GROUP 25 12 8 or

15 ohm, 25 watt ..

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

TWEETER & CROSSOVER
EMI 34” 3 or 8 ohm C/Mag .. 1-00
Cone Tweeter 8 or 15 ohm,

0 watt 2-40
Cone Tweeter 8 ohm, 3 watt 1-45
Horn Tweeter 8 ohm, 20 watt §-40

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
CN28 [¢] ohm) CN216 (16

P, & P.

KIT FORM CABINETS TEAK VENEER

12 x 12 x 8 wlith 8"
4" and 3}” cut o 2:45
17 x 10 x 9 with 8” or 13” x 8"
cutout 3-50

18 x 11 x 9 with 13” x 8” cutout
for EMI 350 .

P. & P. ea.

MICROPHONES
CM70 Planet stick metal,
switch crystal 1-55
DM160 Dynamle omnl-dir.
ball metal 3-85
UD130 50K/600 ohm, unl-dir
ball me al 5:75

TW209 ..
CONDENSER MIKE 600 ohm
unl-dir
Cassette Stick Mike with R.
Control onjoft swlitch
{(2-5 & 3-5mm J/Ply)
P. & P.

SOLDERING IRONS

ANTEX CN240 15 watt .. 1-90
SK1 KIt (15 watt iron
2 spare Blb etc.) .. 3-30

X25 25 watt (low
|eakage) .. .. -
P. & P.

CARTRIDGES
ACOS GP91/2SC or GPM/SSC
Stereo comp. .
GP93/1 Stereo crys.. -2
GPY4/1 S(areo cryu $
GP95/1 13

1-65
80
1:65

SONOTONE
9THAC Stereo cer. diam. 1-70
19-T! Stereo crystal b 80

BSR SCS5M Stereo ceramic
SX6H Stereo crystal ..
SX6M Stereo crystal ..
XSH Mono/s(ereo
X5M  Mono/stereo .. 1-40
GOLDRING GBOO G850 £3-85 622 95
GBOOE .. 715
&P 10p
8tyll for above cartridges
Sapphlre -38 D. Dlamond 12§
Styll for GOLDRING G800 G850 1-95
G880E = - - 3 J-gs
05

BATTERY ELIMINATORS
240v Input 6, 7-5 or 9 300mA 2-7§
12v d.c. Input(spscify output)

6, 750r9dc output at
300mA 3 o °
P. ‘& P. 15

TAPES Stnd. LP DP
5" 50p 6Sp 85p
51" 450 80p 1-15p

Stnd LP DP
7 1-18p 1-56p
P.&P.1-3, 99 ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 6-10

C60

[f:1] 4Sp

Cc120 55p

Casselte Head Cleaner 35p
& P. 1-5, 3p ea. 6-10, 15p lot.
\1—20 Post Free.

PLASTIRC II.IBRARY CASES

CASSETTE CASES .. 10p
. 1-3, 5p ea. 4 or more, 20p

BIB ACCESSORIES
Tape Edlting Kit  Ref. 23 1-25
Recordlnq Tape
Spllcer 5 Ref. 20 115
Cassatte Tape, edltlna Ret, 24 1-40
Cassette Salvage Kit Ref. 29  40p
12's Cassette Case Reof. 34 £1:50
Stylus Balance Ref. 32A 1-15
Spirit Lever .. Ref. 46 -50
HI-FI Stereo Test Cassette 1-90
Groove-Kleen Record Cleaner 1-90
P. & P. 10

SPECIAL OFFER
SINCLAIR CAMBRIDGE

x 11/16”, wt. 3} oz.
* Floating Dec. Point
¢ Algebraic Logic
¢ 4 Operatars with Constant
¢ 8 Diglt Display
Bulld £19-95

Kit  £14-95

Send ztr for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE 1S FULLY GUARANTEED.
Subject to manfacturer increase and availability.

Riversdale Electronics

Mail Order Department @D
PO.Box 470, Manchester M60 4 BU.

EEMI
ELEGTRONIC
ORGAN
KITS

There are four
excellent quality
Models for the
do it yourself
enthusiast

vy Portable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145-29. J Console—5 octave keyboard with
10 voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£250-93. Y Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices. Vibrato, Defay Vibrato, Sustain,
Reverberation, Percussion, Wah Wah, £406-00. y Console
—2x5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,
3 Couplers, etc., at £572-55.

V.A.T. please add 10 %,—show separately on order.

All components can be bought separately. Send 50p for
24-page catalogue which includes details of specialised
components plus free vouchers worth 50p.

Also available—WIRELESS WORLD SOUND SYNTHESIZER
KITS complete with reprinted instructions.

Elvins Electronic Musical Instruments

SUPPLIERS OF COMPONENTS TO
THE MUSICAL INDUSTRY

12 Brett Road, Hackney, London, E.8. Tel: 01 986 8455
8 Putney Bridge Rd., London, SWI8 IHU. Tel: 01 870 4949

Train for

television

Course commences 4th September, 1974

This is your opportunity to train as a television
and radio engineer on our fuill-time Two-Year
College Diploma Course specially designed to cover
the examinations of the City and Guilds Radio,
Television and Electronics Technicians' Certificate.
Full theoretlcal 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.

. J J J ] | ——__1
Please send free prospectus to: I

Name

Address

THE PEMBRIDGE COLLEGEOF ELECTRONICS
Dept PW5 ) 34a Hereford Rd., London W2 5AJ

www americanradiohistorv com
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l.L .P. (Electronics) Ltd

SECOND GENERATION 25 WATT HYBRID

A brand new hybrid fabrication technique, recently perfected in our laboratories, has
enabled us to achieve our latest range of completely integrated devices.

We have now finaily reduced the medular amplifier to a simpie Input/output device
requiring only the additlon of a basic unstabilized (split line) power supply.

The HYS50 takes medium power modules to thelr loglcal concluslon by Incorporating
with It a heatsIink, which Is deslgned In special high ductlvity alloy, 8 ient for
normal audio use without additional chassis sinking. All this without slgnificantly
increasing the size of the module comparable in size to a packet of 'King-slze’
cigarettes.

Consistent with modern thinking a triple rated output circult with a load fuse ailows
for peak transient response without distortion but ensures the necessary protection.

SPEC.
OUTPUT POWER: 25 watts RMS, 50 watts peak music power
LOAD IMPEDANCE: 4-18Q into 80
INPUT SENSITIVITY: Odb (0-775 volts RMS)
INPUT IMPEDANCE: 4TKQ
TOTAL HARMONIC DISTORTION: Less than 0-1 % at 25 watts typically 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10H2z-50KHz + 1db
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

Price £5:80 mono, £11-60 stereo

Price inclusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallengad for two tears, the HYS, our unique multifunction preamplifier/tone hybrld, has been brought
into line with the advancements In our power hybrids.

Like the HY50, the new HYS has no external components & has been redesigned to run off a split power-
line with improvements In signal/noise, overload, capabliity & reduced distortion. The output has been
increased to match the power module (Odb), and to share the same power supply.

Overall size Is reduced by the use of a new thin fitm circultry while the device still retains ali the functions
of the earller device.

When combined with th2 HYS0 & power supply only potentlometers are required to complete a simple
mono ampilfier with Input & output tacilities expected to be found on Hi-Fi amplifiers.

The combination of two HY5's two HY50's sharing a common power supply (PSU50} are linked by a
balance control to form a complete stereo system.

INPUTS SPEC.
Magnetic Pick-up 3mV (within 1db RIAA curve)
Ceramic Pick-up up to 3mV

Microphone 10mV

Tuner 250mV

Auxillary 3-100mV

Input impedance 47kQ 1kHz

QUTPUTS
Tape 100mV.
Maln output, Odb (0:775volts)

ACTIVE TONE CONTROLS

Treble + 12db at 10kHz

Bass + 12db at 100Hz

OVERLOAD CAPABILITY (equalizatlon stage) 40db on most sensitive input
OUTPUT NOISE LEVEL (below 10mV magnetic input) 63db

DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE + 16-25volts

SUPPLY CURRENT t5mA

Price £4-85 mono, £9 70 stereo

Price inclusive of VAT & P & P

POWER SUPPLY PSU50

The new PSU50 has a low profile look being only 21 inches high and can be used for either mono or stereo
systems.

SPEC.

OUTPUT VOLTAGE i 25 volts
INPUT VOLTAGE 210-240 volts
SIZE L. 70,D. 80,H. 60 mm

Price £5-23
Price Inclusive of VAT & P & P

CROSSLAND HOUSE - NACKINGTON- CANTERBURY-KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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OVERSEAS CUSTOMERS DEDUCT ONE ELEVENTH
VAT INVOICES ON REQUEST
PSP Dn U.K. Orders min. 10p.. Overseas Orders at Cost

- Dept. 1
e 56, Fortis Green Road. London, N10 3HN
telephone: 01883 3705
LINEAR 1.L.s DIODES TRANSISTORS
ACI07 by AFD® 41 1 8179 33 esxzl 2 zmey N0 1
dips  Mp  MCI303L €1.89  TAAJ0 £1.79 AAYIS top 82X70 7 AC126 3 ASY26 n: sc2tal |;‘; BF180 3 BSY9SA  l4p  ZTX300 |;: 2N2707 |:
709 (10-99} 40p  MCTI0OP 5 TAAJI0 £1.3 AAI0 10p. Series AC1Z? 130 8C107 1p  BC2I3L 13p BR8] Bp  BUINSON? .92 ZTX301 3o M08 10p
709 (4 pin dip) 35 MC1IIOP £3.05  TAAIN P | AAIZ® 10 8Zves lp | ACIZB 13 BCI08  Mip  BC2M4L 13 BFlad %p DIV S3p  ZIX2 W 2N3Z09 i0p
710 (@pindip) 35p  MC mmm below)  TAASS0 Blp | patoo Vp  Series ACI76 1% BCI9 Iz eC2e 155 BFIES e DONI  blp  ZIXMO I NIWO Mg
710 (10-99) 40p  MCI33 88 TAASTO € es BA10Z 7% 0aa7 Tp ACIB? 2 BeN7? 2 BCa07 16 BFIM 15 Mo 9sp X304 25 N 11p
710 (14 pin dip) 3% MC}J:M €0.29 ) BAlID 45 0A79 Wp | ACIEZX  20p  sCla7  i0p  BCYZO e BFI9S 179 M1 £ ZmXny 0 2N3772 £2.75
711 10-99 4 MC TBAS20 £2 BAIIS % 0asl 8 | ACIBS 2% BCI4E t0p  ACYTI 2p  BFI% Vo MU0 £1.08  ZDXJI2 top  ZNIZRY €3 20
711 M pindip) 3% MCI3 €1.10 TRASN0 t v sal44 200 caBs 100 ACIBOX 2% BCH9 lop  8CY72 175 OFT 6o M1 £ .45 21X 22 N9 2Bp
723 (10-99 96p  MCI1I52 £ TBA 540 £2.00 BAI45 22 A0 8 ACY17 3% 157 13p BDMIS Thp  BF200 2 MIP00 £1.48 Z1X384 18 2N3E21 Blp
723 (M pindip)  3p MC1IS7 £1 59 TRASEC £2.92 BAT4 2% CARY 8 ACYI9 2% BCISB 125 BDIZB Plp  BF2448 Dp  MH000 E1.24 ZTX500 1% NI 9%
41 (Bpindip) 42 MCII5 3 T8A6254 £1.04 BAIS4 Xp  DAZ00 e ACY20 2 BCIS9 Mg 8DIZ 02p  BF242 2p  MI2955 £1.82 Z1X501 13p NI sl
41 (10-99) 5p  MC1I75 £1.41 T8A6258 .04 | pays 5% 0202 12 ADI4O 4% BCIS7 7o 8013l Ssp  8F263 25 B ZIxsez Vp N3G 19p
J4) (M4 pindipl  43p MCI4S6CG  £1.75  TBAG2SC £1.04 BAISS 18 25120 8p AD14S 4% BCISEE  1lp 80132 b6p  BFZ72  £3.21 49 T4 N353
747 (l4p 92 MCIMSBCPL 62 42 TBAGSH £2.00 BAX1G 10p 25140 5 AD18Y 38 BC189 12 BDIIVPRED 19 BFSY7 2p 43p 2N306 25p
748 { Bpindip) 4% MCIA8G £2.52 184800 £1.59 | saios e 2514 4% | apisz 3% 812 2p D135 4% BFSE 2p 2 2N4OSE 13
748 (TO- 45 MCTA9S £5 6 TRAB10S £1.70 861058 ap 75142 3%p AD18162MF75p BCIT2 17jp  BDIG dp  BEWID bip 17p  ZNA0S?  1%p
48 (Mpindip] 4l MCI49%G £l 4 T8ABI0AS E1.49 8Y100 6%  z5170 10p AFll4 17p BCI77 2 80X €199 BFX29 a2 16l 2MN4062 6
MCI302 £.3 BY103 2% 15270 1p AFlIS 17 K178 p BO202  £1.49 BFXB8 26p i3 2NAZEY 19p
AY-5-53 £7.79 MCA400 7P TCA90 £2.64 BY 105 o 15771 160 AF114 17p 8179 24p BF109 750 BFYS0 2 Ml Mua 8%
BHAQ002 £3.95 TDA1200 £2.15 BY126 l6p 25278 7 AF117 17p 3182 il BFI115 Bp  BFYSI 2% 24lp  2N4442 £1.06
MFC 40008 i BY127 16  IN9I4 3 AFl11B 92p BCI18AL 12 BFI60 28jp BFYSO 111 2 2N44a) £) .45
CAds 95 MECAO60A 78 UINZITIA €159 | avizg 2p IN9IS Wo | AP 33 BCIBAL 125 BFle7 up BRI 43 Mp 2NAALL £2.09
CAI06S £1 58 MFCO030A 83p BY |64 S5 IN40O? 7 AF1I9 50 8C187 Dy FIN 4p  BRYIY o 24p  2N4871
CA30?5 £) a5 MFCO040 £1.00 ZN4oz o BY176  £1.65 INd148 S | AFl72 25 8CH4  4p  BFITE M X2 i8p 24p  2N4OI ©).43
Calel € 6 W oo imon{ 1660 | ayigz  f1 Asip IN4e8 U INS067 £1 09
Ca3082 £1.65 3 N4l €32 | ay20 2 125 Series 8o , s g NI 18k
MMstle £16 %0 REGULATORS T w72 g
L00: £1.65 | I MHN 7Gp
103 £1.65 MVRSY ALY 100mA 500ma S00mA " 1A B INSINE 9
1037 tes  MVRIY EIEc 0-19) To-3 SOT-32) O-220) 2p NS9SSk
uze £l 65 MVRISY £1.65 €445 INSMT I
130 e By st " n TBAG25A 10057 U129 78050C S INSP ey
un E) 65 NESD £1.32 (MVRSV) TDA 1405 2 INSST 47p
NESS5 30, MCRI02 3% 06 3% £.30 €185 165 £2.42 I E4SE 44
NESS6 €1 65 50, 106 atp 24441 87p v Teas2sE L036TI 1130 7I20C S NS4S ey
0-9%9 60 NEsEOR .2 v mcRio wp (MVRIZV) TDAl1412 p  INSES 53
536 NEsele 92 00, MCRIOL 4% 1084 4 £ £1.65 d on
800 NES6ZB £ W00 MCRIZ0 2NA44Z €1.08 TBAG25C L0711 o
tM307 {8 pin dip) 53p  NESGS £2.80 2NU43 £} 45 5
LMXBHTO-99) £1.29  Nrses £2.75 2NLd £2.09 £1.% sy
LM308 (8 pin dip) Wv NES67 &3p
waone " g o TRIACS o
LMIS 76 si41e £.49
1ok
X BYXSI - 50 i?:
IN4002 7% IN5401 ek BYX61 400 £3.48
£1.69 NGO % IN5402 174 BYZ13 58p BYX41 200 £3.76
| E— NGO04 9 IN5404 2% svIn BYX6 400 £4.20
MC 312 CBS SQ 14005 11p IN5406 26 BYZIL 2 BYX62 600 £4.29
Decoder inc olf parts 2% 880 2NS07S
S leoller  £6.49

WE WwiLL QUOTE
FOR QUANTITIES
ON REQUEST

©

The first thing you need, to enable you to get your com-
ponents quickly, easily, economically, is a copy of the 240
page Home Radio Components Catalogue.

Apart from listing the vast range of lines we stock, it contains
details of our popular Credit Account Service and many
other items of useful information. For example, as there are
several ways of ordering, several ways of paying and several
ways of delivery, the pros and cons of all methods are clearly
set out in the catalogue.

-------------------------.1
Please writa your Neme and Addiass in block capitals

Name

[}
[}
[ ]
[ ]
1 Address _
[ ]
[}
]
[ ]

Home Radio (Components) Ltd. "eod No. 31288, London
Dept. PW, 234-240 London Road, Mitcham, CR4 3HD.
hbssesscerovsasrseessasssossonal

...there are over
8,000 electronic
components
WITHIN A FEW
FEET OF YOU !

That is, assuming you
are on the telephone.

If you're not, the distance is
Qg between you and your near-
est post box.

5
x4 agﬁ‘

We have the reputation of providing the best-organised
service ever offered to buyers of electronic components. Of
course, to make good use of this service you need the cata-
logue. It costs 55 pence, plus 22p post and packing, and when
you recieve your copy you'll agree it's the best investment
you've made for a fong time. Moreover with the catalogue we
give you 10 Vouchers each worth 5 pence against orders, an
up-to-date price list and a Bookmark with a useful list of
technical abbreviations.

9
©

Send off the coupon today with cheque or
Postal Order for 77p. It’s your first step to
solving your component buying problems.

The price of 77p applies only lo calalogues
purchased by customers in the U.K. and In
BFPO addresses.

294
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UK’s
RGEST RANGE
OF KITS &

TEST EQUIPMENT

MULTIMETERS

(carr. otc. 30p)

1Ti-2 20K/Voit Slimline £595
M210 (Case £1-25) 20K/Volt Slimline de-luxe £6-78
TLH33D 2K/Volt Robust £7-50
U4323 (+1F8AF Oac) £7-00
AF105 (Case £2-25) B0K/Volt £12°50
U4313 20K/Volt AC current. Steel case £10-50
U434t Plus Bullt In transistor tester £10-50
Modael 500 (Case £225), 30K/Volt 11-75

OTHER EQUIPMENT
SE2508 Pocket Signal Injector £2-25 carr. 15p
TE1S Grid DIp meter 440kH2-280mHz £18-50 carr. 30p
TE40 AC Millivoltmeter 1-2mHz £19-75 carr. 350
TE$528 Range valve voltmeter £22-50 carr. 40p
TE20D 120kH2-500mHz2 RF Generator £18-95 carr. 40p
TE220 20H2-200kHz Audio Generator £19-95 carr. 40p
SE350A Deluxe Signal Tracer £12-95 carr. 20p
SE400 Volts/ohms/R-C sub./RF fleld/RF gen.
£15-50 carr. 20p

New Revolutionary Supertester 680R
680R Multi-tester Acceasories
£18-50 Transletor tester £11-00
Electronic voltmeter £16-00
Ampclamp £11:9!
£11-95

Temperature probe

x L7 Guass meter £11-98
A Signal Injector £5-95
g Phase Sequence £5-95
EHT Probe £5-95

Shunts 25/50/100A £4-50

A SELECTION OF INTERESTING ITEMS
C3025 Compact transistor tester £8-95 p& p 15p
Q4002 Photoelectric System £13-70
E1310 Stereo mag. cart. preamp. £4-80p & p 25p
Easiphone D1201 telepnone amplifler £7-50 p & p 25p
D1203 Teleamp. with PU coil £4-95p & p20p
(48] Door Intercomm. and chime £8-40 p & p 25p
9” Twin spring unit  For £3-30p&p15p
1687 Twin spring unit Reverbs £6-85p & p 250
1JS50 Ultrasonic Switch Transmitter/Recelver £12-75
'C3041 1-250 MH2 £4:

£3043 5CH 1-300 MH2 £5-75
VHF 105 Alrcraft Band Convertor £4-50p & piSp
B2005 4 Ch. mic. mixer £4-20p&piSp
B2004 2 ch. Stereo mixer £6:75p&p15p
PK3 KIit. Etch your own ptd. clrcuits £1-85 p & p 20p

DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

SPECIAL PURCHASES

UHF TV TUNERS
CHANNELS 21 TO 84
Brand new transistorised
geared tuners for 625 Line
Receiver [F output. £2-50,
Poat 20p.

EASY TO BUILD KITS BY
AMTRON—EVERYTHING SUPPLIED

Model No.

Radio control re:
4-channel R/C t
Superhet R/C r r
Simple transistor tester
8 watt Amplifier

12 watt amplifier
Stereo control unlt
Mono control unit
Power supply for 118
Power supply for 120
Power aupply for 2 x 120
AM/FM aerlal amplifier

Auto packing light

278 Mic. preamplifier

870S LF generator 10Hz-1mHz

:zgs S$q. wave generator 20Hz-20Khz

329
£6-81

SWR meter £9-
STAB Power supply 8-t2v 0:25-0-1A
DC motor speed Gov. 3
Electronic Chaffinch
Acoustic switch
Metal Detector (electronics only)
Capacitive Burglar alarm £7-
Gultar preamp.
Delay car alarm
CAP, Discharge Ignition for car engine
(-Ve Earth) £
Scope Callbrator
Level Indlcator
120-160mHz VHF timer
Photo cell awltch
Electronic continulity tester
Photo timer
Acoustic Alarm for driver
Quartz XTAL checker
Signal Injector
vOx

Testaklt

Buffer Battery Charger
Etectronlc Keyer
Electronic Digltal Clock
ALL KITS OFFERED
SUBJECT TO

STOCK
AVAILABILITY
Prices correct at
time of preparation.
Subject to change
without notice.

BUILD THIS TUNER ML3
MW/LW Radio Turner to use with any amplifier.
Features Mullard RF/IF module Ferrite aerlal, bullt
in battery. Excellent results. Size 77 x 23" x 33",
All parts £5-25, carr, 15p.

BUILD THIS RADIO
Portable MW/LW radlo kit
using Mullard RF/IF module.
Features MW=—bandspread for
extra selectivity. Slow motion
tunning. Fibre glass PVC
cabinet. 500MW output. All
parts £7-98 (battery 22p), carr,
etc. 32p.

EXCLUSIVE: SPECIAL OFFERS

MW/LW CAR RADIO PORTABLE CASSETTE

+ or — Earth with speaker TAPE PLAYER—for car or

ard fixings . £6-50 ¢./p. 30p. carry around. £7-25 ¢./p. 20p.

8 TRACK CAR STEREO ~ HANIMAX BC808 POCKET

(- Earth) with speakers In CALCULATOR WITH

Pds & fixgs. £t2-50 ¢./p.40p. o, KEY. £28-95

Portable Battery Cassette HANIMAX BC811M

ganPanerPfl'l'zs. daot MEMORY VERSION £33-75
ar Lighter Plug aod adaptor « g

for all cassette and radio e ggﬁﬁ,’s;/"%“,’(’{,ffﬁimo,,

£33-95

8/74/9 volt output (state

width) £1-95 each * MAINS UNIT £3-25 Extra
Rotel Stereophones HANIMAX H101 STEREO
RH630 £8-80 COMPACT _RECORD
RH700 £10°25 PLAYER 2 x 7 watts. Com-
RH430 £4:14 plete with Speakers (LIst
Veln WS500 Battery/Malns £54-50) Price £39-95. Plus
Cassette Recorder £12-75 {ree pair of stereo phones.

FM Tuner Module
FM5231 12v FM Tuner

Mullard FM Modules
LP1188 Tuning Heart
Module.

LP1185 IF Module com-
plete with data. Price
£9°00 palr.

£7-95,

‘5:049512 Stereo Decoder
SF82H 6v Stereo FM
Tuner £14-95.

PP Eliminator Kit
Complete module kit

Sinclair Special Ofter
Stereo 60 Pre-amplifier

—for use with most 9v 100mA output £1:95,
small amplifiers. Ex- p & p 25p.
cluslve offer £8-75.
TBA00 5 WATT L.C.
- ﬂ ' STROBE
TUBE

Sultable alternative to
SL4 b

5/30 volt operated. 8/18
ohm

5 watt output.
With circuits and data

£1-50,

Kit with printed clrcult
panel £2:70. Ali kits
available from stock.

ZFT4A. Sultable for
December '73 Pract.
Electronics £3-50,
ST2 (D32) DIAC 25p
CRS1/40 SCR 45p.
ZFT4 £3-50

ZFT8 £4-00

EDGWARE ROAD, LONDON W2

309 PA - Disco

RADIO
LIMITED

wWwWwW americanradiohistorv. com

JUST A SELECTION
*TBAB00 § Watt IC
*Sinclalr IC12 6 WattIC
#ZN4141C Radio
®Ultrasonic Tranaducers
#3015F 7SEG Indicator

TIL 209 LED
* With clrcuits/data sheet
OVER 1500 DIFFERENT
DEVICES {N STOCK

Free stock |lst—Ilatest edlition (Ref. 36) on request.
includes radio valves, |.C.'s Rectliflers, Trlacs, SCR’s,
LED’s, etc. More types—better prices—discounts for

quantity small or large.

LARGEST RANGE OF
TRANSISTORSANDDEVICES

24p each.

22p each per 10
SEMI - CONDUCTOR

GARRARD BATTERY TAPE DECK
Y =

TOP QUALITY

SLIDER CONTROLS
60mm stroke high quality
controls complete with
knobs (post, etc. 15p any
quantity).

Singles Log and Lin
5K, 10K, 22K, 50K, 100K,
250K, 500K, 1 Meg. 45p
each.

Ganged Log and Lin
10K, 22K, 50K, 100K, 250K,
65p each.

Quantity discounts
avalilable)

Complete with knobs.

GARRARD 2 speed
9 volt tape decks.
Fitted record / play
and oscllilator/Erase
heads. Wind and
rewind controls.
Takes up to4” spoole.
Brand new complete
with head circuits.
£9-50 carr. 30p.

MARRIOT
TAPE HEADS

4 TRACK MONO
2 TRACK STEREO
‘17' High iImpedance £2-50
*18' Med. Impedance £3-50
*36' Med, Impedance £5-00
R730/E73 2 track mono
Record/Erase low [mp.
75p palr.

Erase Heads for '17', "18'
and ‘36" £1:00
'83' 2 track mono, Hi Im.?5

or

‘43’ Erase Head for '63’

(Post, etc. 15p any aty).

SINCLAIR, MINIATURE AMPLIFIERS &

TUNER/DECODER

AMPLIFIERS (carr., etc. 20p

4-300,0-3 watt9volt £1-75
104, 1 watt 9 volt £3:10
304, 3 watt 9 volt £3:95
555, 3 watt 12 voit £4-10
£1208, 5 watt 12volt £5-10
608, 10 watt 24 volt £4-9%
410, 10 watt 28 volt £4-95

|
E1206, 30 watt 45volt £9-95
E1210, 2} + 24 watte
£8-25

12volt .
RE500, 5 watt IC mains
operated Amptifier with
controls £6-30
SAC14, 7+ 7 watt Stereo”
with controls  £11-78
SAC13, 15 4 15 watt
Stereo with controls
£14:95

)

SP40-5 2240/etereo
08/PZS

SP40-6 2Z40/stereo
80/PZ8

SP60_ 2Z60/stereo

£27-78

80/PZ8 £30-45
£3-95

Transformer PZ8

POWER SUPPLIES FOR EVERY PURPOSE
( All cased unless stated chassls)
470C 6/71/9 volt 300 mA (Includes Multi-Adaptor lor

tc.)
Adaptors 300mA
£1

Tape Recorders, e
Car Lighter Voltage
8v, Tiv, 9v)
SC202 3/6/74/9 volt 400mA
HC244R Stablilsed version
P500 9 volt 600mA
P11 24 volt 500mA (chasslis)

P15 26/28 volt 1 amp (chassls)

P1080 12v 1 amp (chassls)
P1081 45v 0-9 amp (chassis)
P12 44-12 volt 0-4-1 al

mp
SE101A 3/8/9/12 volt 1 amp (Stab.)

RP164 6/74/9/12 1 amp (Stab.)
FIBRE OPTICS

0:01 Dlam. Mono Fllament £5-50
per 100 metre reel 0:13 Dlam. 84
Flbres Sheathed. £1-00 per metre.
SPRAYS 15mm Dlam. (Mares Tali

Spray £10-50)

£2-25 post 20p
(State voltage
95 ea. post 25p
£4-25 carr. 30p
£5-50 carr. 30p
£3-20 post 20p
£2:90 post 20p
£2-90 post 20p
£4°70 post 20p
£7-80 post 20p
£7-15 post 30p
£12-75 post 25p
£13-45 post 30p

All types oftered

10% VAT T

UK post etc. 15p per order unless stated.

404-406 Electronic Components and Equipment 01:402 8381
Lighting High Power Sound 01-723 6963
303 Bargains Store (Callers oniy)

Home and Car Entertainment. Centres London and branches now open
120 Shaftesbury Avenue. London W1 01-437 9692

144 Burnt Oak Broadway, Burnt Oak, Edgware 01-952 7402
190-194 Station Road, Harrow, Middlesex 01-663 7788/9

354356 Edgwsre Road. Lopdon W2 01-402 5854/4736

subject
Prices correct at time of press
O BE ADDED TO

to nvallltélllty.
ALL ORDERS.

All mail to

303 Edgware Road.
London-W2 1BW

Al stores open 9 am (o
6 pm six days ¢ week
Hi-Fi - Tape Equipment
Discounr Stock List
Free at all stores
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BSR HI-FI AUTOCHANGER

STEREO AND MONO
Plays 127, 10” or 7” records
Auto or Manual. A bigh
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
Bixe 134 x 11jin.

Above motor board 8{in.
Below motor board 2}in. £6.75 Poat 35p.
With STEREO/MONO CARTRIDGE

PORTABLE PLAYER CABINET

Modern design. Bise 18” x 15” x 7” Black rexine £4. 50
covered. Silver front grille. Padded Lid. Chrome
filtings. Motor board cut for above BSR deck. Post 45p.

METAL PLINTH AND PLASTIC COVER

Cut out for most Garrard or B.S.R. £4.95

Most will play with cover in position.
Post 45p

124 x 141 x 7%in.
ALSO AVAILABLE IN SOLID NATURAL MAHOGANY

Covered in black leatherette.
WAX POLISHED FINISH—£5-95

BSR JUNIOR S
SINGLE PLAYER @)
Heavy duty 4-speed motor with

separate pick-up arm fitted 4
LP/78 turnover mono £4.95 Eo

compatible cartridge.

R.C.S. STABILISED POWER PACK KITS
Al parts and instructions with Zener Diode. Printed Circait
Bridge Rectifiers and Double Wound Mains Translormer,
Input 200/240V a.c. Output voltages available 6 or 9 or 15
or 15 or 18 or 20V d.c. at 100mA or less.

PLEASE STATE VOLTAGE REQUIRED, £2.2 *Post
Details 8.A.E. 8ize 3§ x 1} x 1{in, 20p
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape P.U., Guitar, etc, Can be used with

Battery 9-12v. or H.T. line 200-300V. D.C. operation. Size
117 > 11" x 1”. Response 25 c.p.s. to 25 Kc/s, 26 db Rain,

For use with valve or transistor equipment. 99 Post
Full instructions supplied. Details §. A.E, P 1
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p | 250/25V 14p | 18+ 16+ 16/275v45p
4/350V 14p | 500/25V 20p | 50+50/300V 50p
8/450V 18p | 1000/25V 850 | 60+100/350V  85p
18/450V P | 1000/50V 47p | 324 32/250V 20p
82/500V  50p | 8+8/450V 22p | 32+ 82/450V 60p
25/25V 10p | 8 +16/450V  25p | 850+ 50/325V  55p
50/50V 10p | 18+16/450V 40p 1100+ 50+ 50/350V85p
100/25V  10p | 32+ 32/350V 40p 132+ 32+ 32/350 85p

LOW VOLTAGE ELECTROLYTICS.

1, 2, 4, 5 8, 18, 25, 30, 50, 100, 200mF 15V 10p.
500mF 12V 15p ; 25V 20p ; 50V 30p,

1000mF 12V 20p ; 25V 35p ; 50V 47p; 100V 70p.
2000mF 8V 25p ; 25V 42p; 50V 57p.

2500mF 50V 62p ; 3000mF 25V 47p ; 50V 65p.

5000mF 8V 25p ; 12V 42p ; 25V 75p ; 35V 85p ; 50V 95p.

CERAMIC 1pF to 0-01mF, 4p. Silver Mica 2 to 5000pF, 4p.

PAPER 350V-01 4p; 0-5 13p; 1mF or 2mF 150V 15p.

500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.

SILVER MICA. Close tolerance 10'7' 2:2-500pF 8p; 560-

2.200pF 10p; 2,700-5,600pF 20p; 6.8 39!‘-0-01. mid 30p each.

TWIN GANG. “0-0 208pF +176pF, 75p.

8low motion drive 365pF + 365pF with 25pF - 25pF, 50p;

$00pF standard twin gang 75p.

SHORT WAVE SINGLE. 10p¥, 30p; 25pF, 55p; 50pF, 55p.

- .

R.C.S. DISCO DECK
SINGLE RECORD PLAYER

Fitted with anto stop. Acos stereo/mono cartridge. Base-
plate. Size 1lin x 8}in. Turntable. Size 7in diameter. A/C
mains. 220/250V motor has a separate winding 14 volt to

power a small amplifter.
£5-50
25p

3 speeds plays all size
COMPACT PORTABLE STEREO HI-FI

records.

Two full size loudspeakers 13§ x 10 x 3%in. Player
unit clips to loudspeakers making it extremely compact.
Overall size only 133 x 10 x 84in. 8 watts per
channel, plays
all records 33
rpm 45 rpm,
Separate vol-
ume & tone
controls 240v

C mains

Attractive
Teak finish

Weight 13ibs. 85p carriage

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tuning Condensers.

Valnes up-to 100pF. each
Sectiou Couplers supplied FREE with two or more gangs.

NEON PANEL INDICATORS. 250V AC/DC Amber, 20p.
RESISTORS. 1 w., y w., 1 w., 209, 1p: 2 w. 5p. 10 (2 to 10M.
HIGH STABILITY. } w. 2% 10 ohms to 6 meg., 10p
Ditto 5%, Prelerred values 10 ohms to 10 meg., 4p.
WIRE-WOUND RESISTORS. 5 watt, 10 watt, 15 watt,
10 ohms o 100K, 10p each; 2w 0-5 ohm to 8-2 ohms 10p.
TAPE OSCILLATOR COIL. Valve type, 35p.

FERRITE ROD 8” x £~ 20p; 8 x 3” 20p;3 x §”10p.

MAINS TRANSFORMERS ALt rost

Eagle MT12 12-0-12v 50MA ................. ... 80p
250-0-250 80 mA. 83 v.3-52.63v. 1a.0r 5 v. 2 a. £2:50
850-0-350 80 mA. 8-3v3-5a,6-3v. 1a. or 5v. 2a. £3-00
800-0-300 v. 120 mA., 63 v. 4 a. C.T.; 63 v. £ a. £425
MINIATURE 200 v. 20 mA., 6-8 v. 1 a. 2§ X 2} x Zin. 75p
MIDGET 220 v. 45 mA., 8-3v. 2 a. 2§ x 2} x2in...  90p
HEATER TRANS. 6:3 v. 1} amps ......... . 8bp

GENERAL PURPOSE LOW VOLTAGE. Tapped
at2amp., 3,4,5,86,8,9, 10, 12, 15, 18, 24 and 30 v. £3-00
lamp, 8,8, 10,12, 18, 18,20, 24, 30, 36, 40, 48, 60 £4-00
2amp., 8, 8, 10, 12, 16, 18, 20, 24, 30, 36, 40, 48, 60 £4-00
5amp., 6, 8, 10, 12, 18, 18, 20, 24, 30, 36, 40, 43, 80 £8-75
5.8 and 13 v. 5 amp. £1-20. 3 amp., 8, 5, 8. 10, 18 and
§-0-5 v. £1-30, Ditto 5 amp. £1-50; 6-0-8 v. 500 mA 80p.
9 v. 1 amp 95p. 12 v. 300 mA 75p. 12 v. 500 mA 85p,
12 v. 750 mA 95p. 40v. 1 amp £1-75.

AUTO TRANSFORMERS. 115v to 230v or 230v to 115v.
150w. £3-00 ; 500w. 26-25 ; 750w. £10 ; 1000w. £15.
CHARGER TRANSFORMERS. Input 200/250v.

for 8 or 12v., 1} amp. £1-50; £ amp. £1-80: 4 amp. £3
BATTERY CHARGERS. Ready built with leads and clips
14 amp. £2 ;4 amp. £4;5 amp. £4-50.

FULL WAVE BRIDGE CHARGER RECTIFIERS :

6 or 12v. outputs. 1} amp. 40p; 2 amp. 55p; 4 amp. 85p.

SPECIAL OFFER!
SMITH’S CLOCKWORK
I5 AMP TIME SWITCH
0-60 MINUTES

Bingle pole two-way Surlace mounting
with fixing screws. Will replace existing
wall switch to give light for return home,
garage, antomatic anti-burglar lights etc.  Variable knob
Tnrn on or off at full or intermediate settings.

Fully insulated. Makers last list price £4-50, Brand new and

tolly guaranteed. oup price £1-95 post 25p.

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 24u  sides
€ x 4in 45p; 8 x 6in 53p; 10 x 7in 85p; 12 x 8in 85p;
14 x 8in 90p; 16 x 8in 80p; 12 x 8in 50p; 18 x 10in £1.
ALUMINIUM BOXES 3 x 3 x 3in. 60p.4 x 4 x 4in. 70p.
€ x4 x4in.80p.8 x 4 x 4in.£1. 12 x 4 x 4in. £1-30.
ALUMIKIUM PANELS 18 s.w.g. 6 x 4in 12p; 8 x 6in 19p;
14 x 8in 2up; 10 x 7in 24p; 12 x 5in 25p; 12 x 8in 34p;
18 x 8in 84p; 14 x 9in 40p; 12 x 12in 47p;16 x 10in 80p,
8.R.B.P. PAXOLIN PANEL 10 x 8in 20p.

liinch DIAMETER WAVECHANGE SWITCHES, 25p. EA.
2 p. 2-way, or £ p. 6-way, or 8 p. 4-way,,

1 p.1 2-way, or 4 p. 2-way, or 4 p. 3-way, 25p.
TOGGLE SWITCHES, sp. 18p; dp. £22p; dp. dt. 22p.
Sub-miniature, sp, 38p; dp. 40p; dp. dt. 50p.
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MAINS ISOLATING TRANSFORMER

Primary 0-110-240v. Secordary 0-240v. 3 amps. 720

E.M.L 13} x 8 in.
SPEAKER SALE!
And crossover. 10
walt. State 3 or 8 or
Post 25p
With fisred tweeter cone and ceramic
Bass res. 45-60 cps.
Flux 10,000 gaugs.
State 3 or 8 or 15 obm. Post 25p
-_— 7.
Bookshelf Cabinet .0, 4, £6-60
E.M.l. é1in. HI-FI WOOFER
8 ohm, 10 watt. Large ceramic magnet
Frequency responss 30-12,000
cps, Ideal P.A. Colomns,
Suitable cabinet 12 x 8 x 6 £4-00.
Suitable Tweeter £2-00,
The moving coil diaphragm gives o good
radiation pattern to the higher frequencios
from 1,000 cps to 18,000 cps. Size 8 x
3} x 2in. deep. Rating 10 watt, 8 ohm.
Post 20p £1.9
8 ohm 12 watt. Deep cone.
Heavy ceramic maguet. Bass
response 30-8,000 cps.
Ideal bass unit for £3‘75
8 x Sin. £1-60; Sin. £1-75; 10 x 8in. £1-90; 10in. £2-00.
S8PECIAL OFFER LOUDSPEAKERS' All Brand New.
Sin. 15 ohm, 31in; 5in; 6 x4in; 5in x 8in; 7 x 4in; 8 x 5in
25 ohm, 2in: 3in; 3in; 5 x 3in; 5in. 35 ohm, 2in; 8iu; 5in.
LOUDSPEAKER VOLUME CONTROL 15 ohm 10 watt
with 1in long threaded bush lor wood panel mounting §5p.
diameter 4W £2-50, 10in. diameter 5W £2-75; Post £5p.
12in. diameter, 8W, £3-30; 3 or 8 or 15 ohm models.
Horn Tweeters 2-16Kc/s. 8W 8 ohm or § ohm £2.20.
De Luxe Horn Tweeters 2-18 Kc/s, 15W, 8 ohm £3-50.
8-WAY CROSSOVER 850 cps and 3000 cps £1-95,
TWO-WAY CROSSOVER NETWORK 3,000 c/s
Irequency balance. Mounted on panel 5iin. x 4in. with
control knob, tweeter and wooler lsads and input £3 .75PMI
30p

ith twi
With twin tweeters £4.50
15 ohm. A illustrated.
magnet. 10 watt, £2 .75
Fluted wood Iront Teak Veneer Post 85p
Special Rubber cone surround. £4
Hj-Fi Enclosure Systems, etc.
r ELAC CONE TWEETER

and & smooth extension of total response

Crossover £1.25
8in. WOOFER
resonance 35 cps. Frequency
Hi-Fi t
LOUDSPEAKERS P.M. 8 OEMS. 7 x 4in. £1-25; 61in. £1-50;
3 ohm, 2}in; 2%in; 34in; 5in. 8 ohm, 2%in; 24in; 5in x 3in;,
80 ohm, 24in; 2%in. EACH
RICHARD ALLAN TWIN CONE LOUDSPEAKERS, 8in.
SPEAKER COVEBING. MATERIALS. Samples Large S.A.K.
TWO-WAY 3,000 c.p.s. CROSS OVERS 8, 8 or 15 ohm £1-25.
With variable tweeter attenuator giving accurate high/low
terminals. Suitable for 3 to 8 ohm impedance.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-5v d.c. operation over 250 hrs. continuous on SP2 battery.
fully adjustable swing and speed. Ideal displays teaching
electro magnetism or for metronome; sirobe etc. 95p, Post 20p

R.C.S. VALVE AMPLIFIER
2 Stage Triode Pentode valve. 3 watts 8 ohm output. Volume
on/ofl aud tone controls AC mains. Complste and tested.

With Loudspeaker. 4.50 Poat 25p.

watts. Insulated terminals, Varaish i Fully
enclosed in steel case with fixing feet. £|o Carr.
Famous make. (Value £19) OUR PRICE 50p
Can be used as 800 watt auto translormers 240-110V.

SET OF 3 MOTORS
FOR COLLARO STUDIO
115 volt TAPE DECK £2-50 Post 50p.

YOLUME CONTROLS | 80 onm Coax 5» sa.

. BRITISH AERIALITE
Loy, s o2 Meg. LOG >, | AERAXIAL-AIR SPACED
STEREO L/8 55p. D.P, 75p. | 40 vd. £2; 60 yd. £3.
Edge 5K. 8.P. Transistor 25p | FRINGE LOW LOSsS IOP per
Ideal 625 and colour. yd

Wirewound controls 1{in, diam. 8 watts. 10 ohms to 100K
British made with long spindles iin. dia 45p ea.

DUAL CONCENTRIC POT 500k LOG + 500k LIN D.P,
awitch, Inner spindle 3}in ; outer spindle 2lin. 75p.

WEYRAD COILS

P50/2CC-40p. RA2W 85p.

P50/3CC-40p. OPT1  65p.
LFDT4. 65p.

Printed Circuit 60p. Twiu Gang 75p.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
OUTLET BOXES, SURFACE MOUNTING 25p.

BALANCED TWIN RIBBON FEEDER $00 ohms, 5p yd.
JACK SOCKET Std. open-circuit 14p, closed circuit 28p;
Chrome Lead Socket 45p. Phouo Plugs 5p. Phono Socket 5p
JACK PLUGS Std. Chrome 20p; 8:5mm Chrome 12p. DIN
SOCKETS Chassis 3-pin 10p; 5-pin 10p. DIN SOCKETS
Lead 3-pin 18p; 5-pin 15p. DIN PLUGS 3-pin 18p; 5-pin 25p.
VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p.

BRITISH FM/VHF TUNING HEART

88 to 108 Mc/s British made. 2 Tran- Our Price
sistors ready aligned—requires 10.7

Mc/s IF. Complete with tnuing gang. £30 5
Connections snpplied but some

technical experience essential. Post 20p.

ALL PRICES INCLUDE VAT  MINIMUM POST

AND PACKING 20p. CALLERS WELCOME

RADIO COMPONENT

Hlustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee.

WWW americanradiohictorvy com
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WOOFER AND BAKER HI-FI SPEAKERS
E-M-.m-g EEERE BAKER MAJOR 12 ‘?‘30 HIGH QUALITY — BRITISH MADE

(Available separately.
£6075 Wooler 25-25; Tweeter

#1-00).
Comprixing & fine example of a Wooler
104 x 6is. with a massive Ceramio
Magnei. 44os. Gauss 13,000 lines.
Aluminium Cone cenire to improve
middle and top response. Also the E.M.1.
Tweeter 81in. square has a special
lightweight paper cone and magnet flux
10,000 lines. Crossover condenser aud
tull iastructions supplied.
Impedance Standard 8 ohms

80-14,500 c/o. 12in. double
wn‘t'h'm“v:i l:d twna’t’o; &oEnne REG ENT
together th a .

jc magoet bl 12in. |5 watts
’f:'ggg "'wﬂxd :‘&"‘:" ﬂ:: An inexpensive nnit for the
of 145000 Maxwells. Bass beginner in bigh fidelity and
fosonance 40 cfs Rated £0J] Iof genmeral purposes. May be

. d to improve any Radio,

watts. NOTE; 8 or 8 or e her, HLFi e
15 ohma must be stated. eosivel A 1HOTRL

Bass Resonance 45cps
30-12,000 c/sf gy Density  12,000gauss

Module kit,

u 12 watts & with tweeler, crossover, bafiie Usetul responss 45-13,300cps
U::lﬁ;:-:::;r 25 tolls.ooﬂ cps ) . h and instructions. £ |2 .50 8 or 8 or 15 ohm models.

Resonance 45 cps £10.50 sase state 3 or 8 or 15 ohms. Post Free Post
SUITABLE ENCLOSURE 20 x 18 x @in. ] Froe
MODERN DESIGN. TEAK WOOD FIKISH. Post 45p

“BIG SOUND”

ELAC 8in. or 10 x 6in. |BAKER SPEAKERS
Robustly constructed to stand up to

HI'FI SPEAKER long periods olncelectronle power.

. Dual cone plasticised roll sur- | As used by leading groups.

\ round. Large ceramic magnmet., [Useinl response 30-13,000 cps.

50-18,000 cps. Bass Bass 55 cps.
8 ohm impedance.

Sin. 30 watis £3.75 |oRove <257 £@.0()

DE-LUXE Mk Il

12in 15 watts

Especially designed to provide
full range reproduction at an
economical cost. Suitable for
use with any high fdelily
system, Buili-in concentric

tweeler cone.
3, 8 or 15 chms. Bass Resonance 30cps
TEAK VENEER HI-FI SPEAKER CABINETS Post Free gln:nlber::ip?m 2}sl_,lt)nofmmu
e >

Fluted Wood Fronts GROUP “35” £9.90 HERITD CRNial
MODEL “A”. 20 x 18 x 8in. :2“81 351:“; o
For 12in. dia. Post , 8 or 15 ohms. £| I
18&:. lpnenku. £10.50 48p Post Free Freeo
MODEL “B”. 16 x 10 x 8in. GROUP “g0”
For 18 x 8in. or £6.60 Poat 15t0. 50 watt ¢
8in. speaker. 36p 3
MODEL “B2" ditto. Trisngular 8 or 15 ohms. sU PERB
corner version. GROUP 50/|2in. £ I 6.00 .
MODEL  c". 16 x 8 < gin, 50 watt 8 or 15 ohms 12in. 20 watts

'or x 5in. 0! A h 1 d ker,
spesaker. o £5 26p Group + PA gl:!lnatl in stock. Callers only. its mf,m:x':l’. lol:‘:yelwe;.
LOUDSPEAKER CABINET Send for Leaflet. teonance ensates ds:::::l
WADDIKG 18in. wide, 20p It. bars ““‘!d '“g A mc:‘l’
Callers only—HI-FI CABINET copper drive and concent

Baker nended 12inch Ench & anbic 1, size  MAJOR 100 WATT 'r:':::" "g::m';;:m:‘ b

80 x 20 x 12in, Teak Finish Fluted Front. £18-50 ALL PURPOSE Tomarkable. efciancy in the

TRANSISTOR npper register.

BARGAIN AM TUNER.
gredium Wssva. ™

ansistor Superhet
Ferrite aerisl. 9 volt. £4.95

Bass Resonance 26cpa
Flux Density 16,500zanss
Usefnl responss 20-17,000cps
8 or 15 ohms models.

AMPLIFIER
All purpose transistorised,
Ideal for Groups, Disco snd P.A.

4 inputs speech and masic. 4 way
e G, mixing, Output 8/15 chm. a.c. Mains. £49 £ I 6.50 Post
MIXER. Add mausical Separate treble and bass controls. Carr, Free

highlights and sonnd eflects Guaranteed. Details SAE. £1-00

to recordings. Will mix -
carLers ontyt oe Luxe 100 wart  AUDITORIUM

Microphone, records, tape

and tuner with separate QU
;omrl;ﬂ; la:o single outpat. \1 VALVE AMPLIFIER CHAS::S o 12in. 25
¥O! stiery o e 4 t 10 wid trola. F ikes, Discos, Orga A
oprated £4.50 4 input 10 wide rauge control, For Miker, Discos, Ongens |2, 25 watts

BTEREQ VERSION OF ABOVE £595. A full range reproducer for
high power, Electric Guitars,
public address, multi-speaker
systems,  electric organs,
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 38¢cps
Flux Density 15,000gauss
Uselnl response 25-16,000cps
8 or 15 ohms models.

BARGAIN FM TUNER.
88-108 Mc/s Six Tranasistor,
9 volt. Printed circuit.
Calibrated slide dial tuning.

i Giber£12.85

BARGAIN FM TUNER,
As sbove lesa cabinet. £8-85

THE “INSTANT” BULK TAPE
ERASER & HEAD DEMAGNETISER.
Sultable for cassettes, and all sizes of
{g‘neﬂ reesllA. ‘A:.C. mains 200/253[‘
aflet 8.A.E. osl
£3.50

BARGAIN 3 WATT AMPLIFIER. 4 Transistor
- Post
PRl v T (T g0 quauTy LouospeakeR enclosure - £]5-40 3

cabinet. Bize 183in x 18fin x
8{in. Weight 23Ibs. This

_¥VHI\l:ER HEATING ELEM ENTS cabinet features & wide mesh

Bilver Grill covering a separate AUDITORIUM

CFFERING 1001 USES for every type of heatinz and compartment for mounting .
drying applications iu the home. garage, greephouse,|  Tweoters or Mid-Range Horn. The fully sesled bass com- ISin. 35 watts
tactory ( in Approx. partment is cut out lor & B}inch Wooler. £7-50 Carr. 85p.
sise 10§ x 8} x +in. Operating voltage 200/250V. a.c. Rosewood Version 28-50. Carr. 85p, A high wattage loudspeaker '@
250 watts approx. Printed circuit element enclosed in of exceptional quality with &

best: tted with ing wires. Completely flexible level response to mbove
groviding safe Black heat. British-made for use in photo-

8,000 cps. Ideal for Publis

copiers and print dryi i t. SPECIAL OFFER 95p. Post 25p. 2

S tor home havirmen and o3 ters. Saltable 100 Ons 20 witt Rhoostat 2iin diam. Ceramic Former, |  fodress, Discolhieques, Elec-

tor Heating Pads, Food Warmers, Convector Heaters, etc. Screw Terminals }in. diam. spindle. home HI-FI.

Maust be clamped between two sheets of metal or ashestos, Bass Resonance 35¢ps

etc.. to make efficient clothes dryers, towel raila—id or Flux Density 15,000ganss

alring cn&bo-;-ds‘ Idelld{or lnﬁ-ho? device ulor the ﬁlr::e REVERSIBLE 4 POLE MOTOR Useln! responss 20-14,000cps

—preventing frozen radiators or acting as oil sump heater. 7

})3 lln ﬂ;la gni;n'hon::r fﬂ seed rn[ngngbix:g plxn‘t nrot.act.ign. ‘: :;?nog""lp{,""'x %7:3":’}:, ﬁ” w;(“;:. £2 -25 0 U AT el _f

nvalusble aid for ouses, incubators, etc., etc. Ca D :

:e |:nd i;: uﬁﬂel for lowernhe:t. Ocr in plnl;e‘l: for h!zlul: As lllostrated. 240v. AC mains. Poat 250 £22 ;:::

est applications.

E.M.l. GRAM MOTOR

ONLY 40p EACH (FOUR FOR €1-50)]  180v, or 240v. A.C. 2,400 rpm. 2-pole £1.00 [Err Eoctosare Manuat 20 plans, desixas
ALL POST PAID--Discounts for quantity. 70mA. 8ize 2% x 21 x Zitn. Post 25p. crossover data and cubic tables. 42p. Post Free.
CUSTOMERS FREE CAR PARK OPEN 9-6. WEDNESDAY 9-1. SATURDAY 9-5. Closed for lunch §-15—2-30
S P E ( : I A | | S T S 337 WHITEHORSE ROAD . CROYDON
(Exports Remit cash and extra postage.)} Buses 50, 68, 159. Rail Selhurst Telephone 01-684-1 665
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r GIRO NO. 331 7056 SPECIAL RESISTOR KITS (Prices include post & packing) \

C.-W.O. only. P. & P. 10p on orders below £5 10EI12 4w KIT: 10 of each EI2 value, 22 ohms—IM, a total of 570 (CARBON FILM 5%). £3-65 net
Discount: £10-10%, £20-15% (except net items) | [0EI2 W KIT: 10 of each EI2 value, 22 ohms—IM. a total of 570 {CARBON FILM 59.), £3-85 net
Export Order enquiries welcome (VAT free) 29E12 1W KIT: 25 of each Ei2 value, 22 ohms— 1M, total of 1425 (CARBON FILM s:],), £8-35 net
Official Orders accepted from 25E12 +W KIT: 25 of each EI2 value, 22 ohms—| M, a total of 1425 (CARBON FIL M 5%.). €845 net
Educational & Governm p( D R ETICS 20E12 +W KIT: 20 of each EI2 value, 22 ohms—2M2, a total of 1220 (METAL FILM 5%), £11-05 net
O EE] ML BALBAATR 15E12 IW KIT: 15 of each EI2 value, 10 ohms—1M. a total of 915 (METAL FILM 5%). £13-35 net
ALL PRICES INCLUDE VAT 10812 2V KIT: 10 of each EI2 value, 10 ohms—1M, a total of 610 (METAL FILM 593)! £17-15 nec
MULLARD POLYESTER CAPACITORS C280 SERIES RESISTORS ) .
250V P.C. Mounting: 0-014F, 0-0154F, 0-0224F, 0 0334F, 0-047,F, 34p. 0-068u4fF, | CF—High Stab Carbon Film, 5% MF—HMigh 5cab Metal Film, 5%,
O-14F, 4ip. 0-154F, 43p. 0-22uF, 54p. 0-334F, 8p. 0-47uF, 9p. 0-684F, 12p. IuF. | W. Type Range 1-99 100499 500-999 1000 Size mm
15p. 1" 54F, 23p. 2-24F. 26p. 4 CF 22-IM 1 0-75 0-60 0-55 2-4x7:5
MULLARD POLYESTER CAPACITORS C296 SERIES 1 aae ) 0473 R 0455 3:9x10°5
400 Q0014F. 0.00154F, 0 0022uF, 00033,F. 0 0047uF. 24p. 0-00684F, G o1, | 1 GE 22-1M ] et o 8 S
9:015uF. 0-022uF. 0 033uF, 3ip. 0-0474F. 0-06B4F, 0'14F, 4ip. 0-IsuF, 63p. | 1 ME 102M2 2 |43 120 099 2%10-8
0-224iF, 81p. 0-334F, 12p.0-47uF, 14p. i M otoctom 3 1-98 1-81 165 66x13
160V: 0-014F, 0-015uF, 0-0224F, 3p. 0-0474F, 0-0684F, 3ip, 0- | 4F, 44p. 0-ISuF, MF 10-10M 45 3-52 3-08 2-75 8. l’;-S
5p.0-224F, 5{p. 0-33uF, 64p. 0- 47 uF, B1p. D-684F. 12p. | iF, 14p. x

For value mixing prices, please refer to our catalogue. (price in pence each)
MINIATURE CERAMIC PLATE CAPACITORS ; :
S0v: (pF) 22, 27, 33, 39, 47. 56, 68, 82, 100, 120, 150, 180, 220, 270. 330, 390, 470, |weALUES AVAILABLE—EI2 Series only. (Net prices above 100.)
560. 680, 820, 1K, 1KS, 2K2, 3K3, 4K7, 6K8. (4F) 0-01. 0-015, 0-022, 0-033. 0-047,

24p. each.0- 1. 30V, 4p PRESET SKELETON POTENTIOMETERS

PO‘LYSTYR‘EN‘E CAPACITORS 160V 5%, MINIAITURE 0:25W Vertical or horizontal ép each 1K, 2K2, 4K7, 10K, etc.
upto IMQ

4(1‘;’(:))0 I‘?. IE-SéO%)Z'Ig%OgL&i?' 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300, SUB-MIN 0 05W Vertical, 100 0 to 220K 0 5p each

(P.W.)61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 %A@
Tel.: Cheddington 668446 (5td. Code 0296)

PLEASE WRITE FOR FREE CATALOGUE

e

Miniature Mullard Electrolytics

VEROBOARD 0.1 0-15 | POTENTIOMETERS
OuF 63V 6ip  68uF 6V 6ip | 21 %3

28p 28p | Carbon Track 5K 2 to 2M @, log or lin. Single, 164p Dual Gang 46p. Log Single with switch 26p

:;5“’: Sv eln b lsvee %; x 33" 26p 1% Slider Pots. 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm. S55p.
x 57 2p 3

T3 E G e Jovele i aildy e 288 | D1o0es TS, 1y | ELEGTROLYTIC CAPACITORS Tubuia & Lares Can:

i 2: x 17 T 7 1N400 | in P | _(uF/V): 1125, 2/25, 4/25, 4-7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
4 OuF 40V 6ip  100uF 63V 14p | 3] 1 v (plain) AV AP+ R L 3 Pin 13p | 2263, 25/25, 25/50, 32/25, 50/25, 100/10, 160,25, 6:p. 50]50, 8p.
4-7uF 63V 6} I504F 16V 6 i (Plain) P 002 7}p ) ] 150, q b ; P
6»82F e 6;: ISO::F oy I;: 24 x]z" (Plain) — 12p | IN4003 9p | 5 Pin 180° 15p | 100/50, 200/25, 11p. 250/50, t8p. 500/10, ltp. 500,25, 15p.
B-04F 40V 616  230°F 6 ave 5'x 33" (Plain) o~ 22p | IN4004 9:p [ 5td.Jack  14ip | 500/50, 18p. 1000/10, [Sp. 1000725, 22p. 1000/50, 40p. 2000/10.
TouF 16V 61n  2300E 6.p | Insertion tool 5% 59p | IN400S 12p { 2.5mm fack Flp f 20p. 1000{100 90p. 2000/25, 30p. 2000/100, 95p. 2500/25, 38p.
loME 25V eif  320ur 10V (B Track Curter 4dp 44p | IN4006 t4p | Phono 5ip | 2500/50. 62p. 3000/50, 80p. 5000/25, 66p. S000/50, £1- 0.

- IN914  7p | SOCKETS HI-VOLT: 4/450, I4p. 8/350, 19p. 8/450, 20p. 16350, 22
104F 63V 6ip  220uF 63v2ip | FNs: Pke St B 1 : 4450, 14p. 8/350, 19p , 20p. . 22p.
P | DIN2 Pin 10 . 23p. . 33p. , 20p. 100/500, 88p.

ISuF 16V 6ip  3304F 16V I2p ANEIG BAI0O 1of L 2in 108 | 16/450, 23p. 32350, 33p. 50/250, 20p. 100(5 P

I Sov o35 Lo See | At ey a’c‘fm. 120 | Q42" 42p | s pin i80° 12p | METALLISED PAPER CAPACITORS
T 25V 6ln  47ork sovaen | ACIE] 'Sip BcaiaL 12p | Q447 9p | Sed.lack  144p | 250V: 0-0SuF, 0 IuF, 6p. 025, 6p. 0-54F, 74p. |uF. 9p. SO0V :

OABl 1lp | 2 5mm Jack I1 0-025, 0-05. 6p. 01, 6p. 0-25. 74p. 0-5, 9p. 1000V: 0-01, I1p.

224F 63V 6ip  6804F 16V 15p | BCI07 11p BC2I4L 17p Saz00 ‘e m jack lip 3G (P R OTR B I

32uF 10V 6ip  6804F 40V 25p Bg:og 12p OCa4  18p P | Phono Sip | 0°022, 13p. 0-047,0°1, (5p. 0 22, 23p. 0-47, 28p.

33uE 16V 6ip  1000uF 16V20p | BCIO9 13p OC71  13p |Tmrenrared Screened Wire, Meire €lp NEW KIT

33uF 40V 6ip  10004F 25V25p | BC148 12p OCBl  16p | Cireies Twin Screened Wire, Metre 12p | SE12;W Mecal Film 5%, Ultra
JuE 63v 610 1S004F 6 4 15p | BCI49 120 OCI70 23p | ;AT09C  50p | Stereo Soreenad Woire, Fae 12p | Low ' Noise New Resistors
d7uf 1OV 6lp  1S004F 16V 25p | BCIBIL 12p TIS43  33p | 1a74iC  ash Connecting Wire. All colours, Metre 21p | with full colour coding. 5 each
47uF 25V 6ip 22004 10V 2Sp | BCIB3L 12p 2N2926 1ip | %iA723C £l | Neon Bulb, 90V Wire Ended S for 24p [ EI2 value 10ohm/IM total
\7:F 63V 8p 3300,F 6.4 26p | BCIB4L 13p 2N3702 llp | Z7N4l4  £1.32( Panel Neon, 240V Red, Amber. Clear 16:p | 305 £2-75 Nete.

MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

OPEN 6 DAYS A WEEK, 9.00 a.m.-6.00 p.m.

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
TUACHSR
. 163 MITCHAM ROAD, LONDON SWI7 9PG

01-672 3137/9080

NEW FROM TUAC!!!
ROTARY FLASHING BEACONS

240V mains operation
o ey ﬁ Ez“’-&’ﬁ‘
¥ | L 8

NEW! - 3 channel Light Modulator

1,000 watts per channel filament bulb
Operates from '/, watt to 100 watts Flash rate 140 per minute

Full wave control only £22.00

Fully fused and suppressed

Choice 5 colours, red, amber, blue,
green and clear

Light source is from standard SBC

b . S I

X* % % %

% 12 easy connections NEW FROM TUAC!!

100W 2 x 12 Disco/Group cabs, fitted 2 50W RMS super
£15 - 25 heavy duty speakers £66-00 (car. £1-00)

100W 4 x 8 P.A. Cols, fitted 4 15W heavy duty speakers

£75-00 pair (carr. £2-00).

Single channel version £6-75

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

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. HM.P. ARRANGED THROUGH PAYBONDS
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NEW MULLARD & MAZDA VALVES

All individually boxed
and guaranteed. Full
trade discounts to bona

EXPRESS
POSTAGE

5p for.1 Valve.

fide companies. Price [ Ewb saditions) vaire
and availability lists on
appllcatlon. PC8S 076  PL84 088  30CI0/
PC88 076 | PL60s 088 | PCF800 1-05
DM70 068  EF80 046 | PCO7 045 PL508  1.06 [ 30C17 100
DYS1 085 | EF83 108 | PCS00  0-56 | PL509  1-55 | 30C18/
DYSe/7 042 | EFS5 048  PCC84 052 | PLBOz  0-08 | PCF8O0S 0-90
DY802 046 | EF86 090 | PCC88 080 33 0-86 | 30F5/PF8IS
EABCSO 100 EFs9 081 PCC89  0-85  PY81/800 050 110
EB91 038 | EFel 180 PCCl89 065 |PV82 055 | 30FL1/
EBCS1 075 EF92 140 | PCF80 051 | PY88  0-60 | PCESOO 0-76
EBFS0 060  EFes 1385 PCF82 180 | PY500& 1-05 | SOFLZ 076
EBF83 069 EFi83  0.60 | PCF86 065 | PYB00  0-50 | 30FL12 108
EBF89 058 | EF18¢ 080 | PCF200 085 PYSOL  0-50 | 30FL14¢ 086
BOSS 075 | EHpo 056 | PCF20l 087 | U28 100 } 30L1/PCCB4
ECS8 077 EL3¢ 098 PCF801 gs: sl 1oo 0-52
ECC81 045 | ELS6  1.08 PCF8 19 5
ECC82 048 | ELsl 090 PCF808 068 | UABCBO 0-90 3°L”/PCCIB.%%
ECCB3 045 ELs4 047 PCH200 088 | UBC8L 070 | .. .. oo0
ECC84 0586 EL8s 086 PCL82 054 UBF89 080
ECC88  0-53  EL8S 096 | PCL83 066 \ Uccss  0-80 | SOP4MR 130
ECCS8 076 EL9S 070 | PCL8s 060 | GCH81 1.00 | 30P12/PC801
ECCIS® 071 EL91 131 | PCL8S 083  UCL83 070 1-08
EOF80 066 ELLS0 130 PCL88 063 | UCL83 070 | 30P19/PC802
ECF82 073 EMst 113 PCLs0b/BD yrsy g-gg, 1-00
ECF86 071 | EM67 118 68 | UT -
ECH81 100 EYol 083  PD500 165 UY8s o-bo;”P“’PCI;{'gé
ECH83 100 | EY86/87 042 PFL200 080 | 8/30L2/ e
ECHs4 078 Eyss 064 PL38 088 | ECCeod 1o | RIS o
ECL80O 083 | EZ80 081 PL81 075  6F23/EF812
ECL82 081 | B281 040 | PL81A 088 -0§ | SOPLL4/
ECL83 068  GY501 090 PLA2 050 | 30CI/PCF80 | PCL88 126
ECL86 083 ' GZ3¢ 078  PL83 098 0-51 | 30PL15 108
8P4l 800 | 636 0-80
NEw VAI_VES 8P8l 075 | 6J7M 048
. T4l 100 | 637G 040
q 4 K i
Individually boxed andl“;;; el | e i
guaranteed but of I_Euro- G SHASR B
pean or other origin at UiR3° 053 855 10
R UBC4al1 075 | 6L6G 088
greatly reduced pnces.{um1 ol s 080
: UBF80 040 | 6Q7G 050
Quotations for a"y|€€c"" °"°i°§”‘“ 348
: 85 045 | 6BN7GT 04
valve not listed. Send |5, 5% 560767 o6
H UCHSL 040  8USG 078
SAE for lists. UCL82  0-35 | 6V6G 040
UCL8S  0-70 | 6VEGT 050
AZ1 060 EF80 025 | PUBS 0-60 | UF41 075 | 6X4 8.20
AZ31 058 EFBD 0-85 | PUSS 060 | UF89 0-40 | 6X5G 0-45
CBL31 120  EF86 080 | PUy7 050 | UL41 0-85 | 6X5GT  0-45
CL33  1.80 | EF89 028 PC900 048 | ULSs  0-43 | 7B6 075
CY3l 080  EF9L 087 P8¢ 040 UY4l 048  7B7 070
DAF91 080 EFu2 050 | PS8 085 UYss 040 | 7C5 130
DAF9S 080 EFS5 040 PCCK9 080 | VR105-30 0-40 | 7C6 078
DCCv0 185 | EFv8 076 | PCCI89  0-80 | VR150-30 0-40 | 7H7 070
DFyl 080 EFIB3 080 PCF8O 040 OA3 040 | 7TR7 078
DF96 050 | EF1s4 035 | PCF82 038 OB2 040 | 787 2:25
DK91 045 | EL32 060 | PCK86 060 | 1R3 048 | 7Y4 078
DK#®2 070 EL38 178 | PCFBO1 060 | 185 0-80 | 12ATS 0-40
DK96 060 EL3¢ 060 | PCF802 080 | 1T« 0-30 | 124T7 040
DL92 040  EL36 0050 | PCFBOS 080 | 384 040 | 12AT6  0-45
DLY4 048 | EL37 250 | PCF806 075 | 3v4 0-70 | 12AU7  0-88
DL%6 0-58 | EL41 0-90 | PCHFHO8 080 | pR4OY 0-80 | 12AX7 088
DYB6/7 036 | EL42 0-890 | PCLB2 035 | BU4G 0-40 | 12BAS 0-45
DY802 087 | K184 028 | PCL8S 066 | 5\4G _  0-60 | 12BEG 030
EABC80 0-38  FLO5 040 | PCL84 045 | 5Y3GT 048 | 30C1 0-40
EAF42 076 ELL8O 125! PCL86 080 | 624G  0-46 | 30C1s 108
EB91 0-22 | EM80 0-45 PCLBE6 0-45 | 6/30LY 0-90 | 30C17 1-10
EBC33 100 EM8I 080 | 'CL805/85 SAKS 040 | 30C18  0-80
EBC41 075  EMB4 035 0-50 | 6AMS  1.00 | 30F5 1-10
EBC81 0-88 EM85  1.00 | PD50O 180 | 6AQS  0-45 | 30FL1  0-80
EBFS0 040 EY51 040 | PEN4s 075 | 6AB7G  0-85 | 30FL2 078
EBF83 040 | EYS86 040 | PL36 063 | 6AT6 045 | 30FLI4 090
EBF89 082 | EZ40 075 | PL81  0-50 | 6AU&  0-80 | 30L15  1.05
EBL31 180 | EZ4l 075 | PL82  0-46 | 8BAS 028 0117 oo
ECC81 040 | EZ80  0-28 | PL83 046 | 6BES 035
ECC82  0-88 | E281 029 | PL8¢ 040 [ 6BHe 075 | SOP4MR 180
ECC83 088 | GYS01 0-80 | PL600  0:80 | 6BJ6 0-65 | 30P12 1-06
ECCB4 080 | GZ30 045 | PLs04  0-80 | 6BQ7A 055 | 30P19  1-00
ECC86 040 | GZ33 060 | PL508 090 [ 6BR7  1.00 | 0PL1  0-95
ECC8 040 | GZ3i 065 | PLO9 165 | 6BS7T 135 | sopry3 120
ECH36 1% GZs7 125 | PL802 095 | 6BWe 090
ECH42 1-00 | EN309 150 | PX4 $-50 | 6BW7  0-90 | SOPLIM 126
ECHs1 080 | KT61 176 | PX25 850 | 604 035 | BW4 050
ECH83 046 KT66 250 | PY33  0-68 | 6CD6G 130 | 36Z4GT 070
ECL8O 085 KT8l (7C6) | PY8l1 050 [ 6CH6 140 | 5oCD6G 1-20
ECL82 035 130 | PY82 035 | 6CW4 100 | go7 050
ECL83 070 | KT8l 175 PY83  0-38 | 6F28 1-05
ECLS6 040 | KT88 290 | PY88 040 | 6F25 1.00 | 813 ITT £13
FCLL800 3-20 | KTW61 1.00 | PY500 105 | 8F28 0-70 | 813 USSR
EF37A 120 | MUI4 1-00 | PYB1/800 0-50 | 6J5M 0-85 2575
EF39 120 | N7x 275 1 PYRO1 080 | 8J5G 045 | 8864 100

TRANSISTORS-INTEGRATED CIRCUITS

 All transistors,l.C’s offered
EXPRESS |are new and branded.
POSTAGE Manufactured by Mul-
e 2 (LD e o lard, Texas, RCA, Fer-
1. ranti, Motorola, iITT,

Fairchild, Lucas, etc.

AAll9 07 BD133 050 . .

AAZI3 010 | BFLLS 8-§§|Quanhty discounts on
AAZLIS 0-10 1687 = H H

ARmy i Bris  oss | application. Send SAE
ACI26 020 | BF179 0383 .

AC127 025 | BFIS0  0-35 for full lists.

AC128 020 | BF181 035

4C176 025 | BF194 013 | OCI6  1.00 2TX501 015  2N2904 0-20
'AC187 020 |BFI95 018 | OC20 200 | ZTX503 0-16 | 2N2904A 025
AC188 020 BF197 016 | OC23 125 | ZTX531 0-25 | aN2905  0-32
ACY21 022 ’BFQOO 032 | OC25 040 | ZTX5650 018 | 2N2905A 0-25
ACY39 065 | BFS61 025 | OC28 070  IN914 008 | 2N2906 0-20
AD140 050 | BFB9S  0-26 | OC35  0-55 | IN4001 06 | 2N2926 010
ADI49 050 | BFX29 028 | OC36 065 | IN40O2 07 | aN3083 0-20
AD161 039 | BFX88 022 | OCe2 040 | IN4003 08 | IN3055 060
ADIS2 039 | BFYS0 020 | OC44 018 | IN4OO4  0-8 | 2N3526  0-80
AF115 025 | BFY51 020 OC4 018 | IN400S 010 | 3N3614 059
AF116 025 BFYS2 020 OC7L 015 |IN4008 018 | 2N3615 0-65
AF117 0¢0 | BFW10 081 | OC7z  0-25 | IN4007 012 | 2N3702 011
AF186 040 | BY100 015 | OCI6  0-30 | IN4009 006 | 3N3708 012
A¥239 044 | BYI2S 018 | OCT: 05| IN44§ 006 | 2N3704 014
ABY27 030 |BY127 015 | OC8! 028 |18921 007 | 2N3708 012
ABY28 025 | BZX6! nerlos | OCS1D 028 [ 183033  0-20 | aN3706  0-10
BAI03 025 020 | OC81Z 045 | 1820514 010 | aN3707 013
BAll5 010 | BZYS8 serfes | OC83  0-25 | IB2100A 0-20 | 2N3708  0-07
BC107 012 | 010 | OCIs0 085 | 183010  0-26 | aN3709 0-10
BCI08 012 | CRBI-05 030 OCI70 025 [3Nes  0-16 | 2N3710 011
BC109 012  CRBI-40 045 OC17I 030 | 2Né97 018 | 2N3711 011
BCI13 018 | CR83-05 040 | OC200 065 | aN708 010 | aN3810 0-35
BCl17 091 | CRBS-40 065 | OC201 080 | 2N706A 018 | JN3820  0-80
BC143 030 | MJE340 060 | OC202  0-60 | 2N1131 0-g5 | aN3833  0-50
BOl47 012 | MIESTO 068  OC203 055 | 2N1132 025 | IN3903 016
BC148 010 | MJE620 085  OCP7i  1-00 | 2N1302 018 | 2N3904 0-20
BC189C 014 | MJE2965 110 | ORP1z  0-55 | 2N1303 018 | IN3905 0-25
BC18Z 012 | MJES055 076 | ORPSO 045 | aN1304 0-88 | 2N3908 016
BC18ZL 018 | MPF102 0-40 | TI005 020 | 2N1305 0-22 | 2N4058 016
BC18L 013 | MPF103 0-38 | TIC44 029 | 2N1306 028 | 2N4059 010
BCY32 1.20 | MPF104 035 | TIC226D 150 | 2N1307 028 | 2N4060 018
BCY33 038 | MPF106 046 | TIL269 025 | 3N1308 0-88 | 2N4061 018
BCY34 045 | NET404 060  TIS43 026 | 2N1300 030 | 2N4062 014
BCY70 015 | OAS 060 | ZTX107 012 | 2N1613 0-20 | 2N4289 0-20
BOY71 020 | 0A10 040 | ZTX108 010 | 2N161& 0-45 | SN141 081
BCY72 016 | OA79 010 | ZTX300 014 [ 2N2147 0-75 | 40360  0-40
BOZIl 085 OA8L 010 | ZFX301 0-14 | 2N2160 1.00 | 40361  0-45
BDI121 100 | OA9] 07 | ZTX302 020 | 2N2369A 018 | 40362  0-40
BDI124 o»so]omoo o-oslz'rxaoa 024 | IN2646 050 | 40430 085
BDI31  0-46 | 0A202 010 | ZTXs00 015 |

8N7400 026 | BN7425 037 | BN7473 044  BN74107 0-51 | BN74157 109
8N7401 020 | BN7427 037 | BN7474 048 | BN74110 057 | BN74170 268
SN7402 020 | BN7428 048 | BN7476 0-59 | BN74111 0-88 | BN74174 1-80
8N7403 020 | BN7430 020 | BN7476 0-¢5 | BN74118 1.00 | BN74176 1-29
BN7404 020 | BN7432 0-37 | BN7480 080 | 8N74119 1.62 | BN74176 144
BN7408 0-20 | BN7433 0-43 | BN7483 087 | BN74121 0.57 | BN74190 2:30
BN7406 0-40 | BN7437 0-48 | BN7483 1-20 | BN74122 0-80 | BN74191 £-80
8N7407 0-40 | BN7438 043 | BN7484 1.00 | BN74123 144 | BN74193 230
EN7408 0-25 | BN7440 0-20 | BN7488 050 | BN74141 1.00 | BN74198 280
8N7409 0-33 | BNT441AN BN7490 076 | BN74140 144 | BN74194 178
BN7410  0-20 0-85 | BN7491AN BN74150 230 | BN74108 144
8N7411 0-28 | BN7442  0-85 110 | BN74161 115 | BN74196 1-58
8N7412 028 | BN7450 020 | BN7492 0-76 | BN74154 £-30 | SN74197 188
SN7418 030 | BN7451 0-20 | BN7493 070 | BN74185 115 | BN74198 316
BN7416 080 | BN7453 0-20 | BN7494 085 | BN74156 115 | BN74199 288
8N7417 080 | BN7454 020 | BN74956 0-85

8N7420 0-20 | BN7460 0-20 | BN7496 100 | DIL 14 pin 18p
aN7422 028 | BN7470 033 | BN7497 4382

SN7iss 040 |BN7473 038 | 8N74100 218 | SOCKETS 16 pin 17p

VAT THIS MONTH’S

X @ OSCILLOSCOPE
107; to be TUBE TYPE

added to VCR 139A

a-" ordprs Price £800 p & p 25p
including

POSTAGE! | SPECIAL OFFER

TERMS OF BUSINESS: C.W.0. A/c's available to approved
companies on application. Telephone and telex orders ac-
cepted. Export and trade enquiries welcomed. Lists, etc. on
application. Open daily to callers 9 am.-5 p.m. Mon.-Sat.
Closed Sat. 1-3 p.m. Prices correct when going to press.

VALVE MAIL ORDER GO.
16a Wellfield Rd., London, SW16 2BS

Tel: 01-677 2424 Telex: 946 708.
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PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

Small 24 Volt Motor with Gear Train 60p Post Paid.
Small 24 Volt Blower Motor. 50p Post Paid.

Two Students Wireless Procedure Training Sets, each unit in a
small wood box and comprises Mike, Single LR Phone and con-
nectors £1:30 Post Paid.

Small Clock Type Sangamo Weston 200-250 v. 200 r.p.m. Mains
Motor with Gear Train (ex-Slot Machine). Fair condition. 60p
Post Paid.

Used [9in. TV Tubes Type AW47-91. Perfect condition. Six months
guarantee. £3-00 Carr. Paid.

Complete untested TV Sets 19in 405 Line Types £3-50 Carr. Paid.
19in 625 Line Types untested. Complete with UHF Tuner. £5-50
Carr. Paid.

Speakers Removed from TV Sets, all 3 ohm 2} watts. 7 x 4in,
6 x 4in, 8 x 2in, All at 2Tp each. Post and packing |2p.

Top Quality Tapes. Reel to Reel. Sin L.P. 55p. 7in ST 66p, 7in L.P.
80p. Post on any tape 12p.

BERNARDS BOOKS. Send S.A.E. for FREE LIST.

Ex Equipment Valves all Tested before despatched. 3 months
guarantee on all valves. Single valves post 3p, over post paid.

ARPI12 ép EFI84 20p PY801 17p
DY86 20p PCF80 ép PY82 10p
EB9I Sp PCC84 ép PY33 20p
EF80 10p PCL82 15p (Vi) 20p
EBF89 15p PCL84 I5p 6BW7 12p
ECCs8I i2p PCL8S 20p 6F23 ISp
ECC82 12p PL36 17p 30F5 12p
EY86 20p PY81 10p 30FLI 20p
EF183 20p PY800 17p 30P19 10p

ABOVE PRICES INCLUDE V.A.T.

PRACTICAL
WIRELESS

é" ALL
SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
described in Practical Wireless, and has proved extremely
popular,

The kit is supplied with a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with AMP
Electrical Spade Connector Block together with a custom
wound transformer, first grade components and full con-
structional details.

The original circuit employed Germanium Power Transistors
for the negative earth version. WE OFFER SILICON P.N.P.
POWER DEVICES AT NO EXTRA COST! All components
are available separately, Case size 43" x 33" x 2”. Complete
assembly and construction manual free with kit, available
separately 25p.

SUITABLE FOR 12V SYSTEMS WITH NEG. OR POS. EARTH.

PRICE: £9-50 U.K. ORDERS PLEASE ADD VAT
Quantity Discounts:
Trade and Overseas 1-5 Nett 6-9 less 10%

Enquiries Invited 10-49 less 15%, 50-99 less 20%
Mail Order Only. 100-999 less 25%, 1000 up less 30%

PLEASE STATE POS. OR NEG. EARTH WHEN ORDERING

DABAR ELECTRONIC PRODUCTS

R eancinns ol 98, LICHFIELD STREET
it BARCLAYCARD » 5
@ i WALSALL, STAFFS. WS1 1UZ
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TRANSFORMERS

. SAFETY MAINS ISOLATING TRANSFORMERS
Pri. 120/240 V Sec. 120/240 V Cantre Tapped and Screened
Ref. Weight Size cm. Pa&p
. (Watts) ibox
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0 Hort
CASED AUTO TRANSFORMERS
HI5Y 500W enclosed transformer, with mains lead and two |15V
outlet sockets. £9-49. P & P 67p. 20 Wart version £2-02P & P27p

TRANSFORMERS
PRIMARY 240-250 VOLTS 12 AND OR 24 VOLT RANGE
Ref. . Weight Size cm. Secondary Windings P & P
2 ib oz £ P
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PLEASE ADD 10% FOR V.A.T.

INCLUDING P. & P.

BARRIE electronics

3, THE MINORIES, L
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS | ALDGATE & LIVERPOOL ST.
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It's not only technicians who can see the

finer points of Eagle multi-meters.

Every handyman notices them too.
They're easy to read.

They're tough.

Their construction comes up to labora-

tory standards.

Even our inexpensive pocket sized

models have features you'd usually only find
on professional equipment.

Take a look through our catalogue.
You'll see cver twenty models.
Specifications that would impress the

most experienced technician.

And a price range that takes in amateurs

as well as professionals.

anything.

We guarantee every one for two years.
With parts to service them innotime.
So you can confidently find fault in

Eagle

The name on Britain's widest range of

electronic equipment.

catalogue containing the complete range
of test equipment.

Name

Address__ S -

- o ~ Pwi

Eagle International Precision Centre Heather Park Drive
Wembley HAQ 1SU Telephone 01-903 0144 -]
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Proj

t80

a brilliant new concept in modular hi-fi

Project 80 is going to be the ultimate in modular hi-fi
construction for a very long time to come. It combines the
qualities most demanded of any modern domestic system — good
circuitry, reliability and fine performance — with other features to be
found nowhere elsa in the world. For example,

compactness — Project 80 control units are 2” deep x 2" high,
and each one is completely self-contained.

Elegance - all of Sinclair's design leadership has been
concentrated on producing designs of outstanding functional
elegance unsurpassed for styling and simplicity. Flexibility —

the size and styling of Project 80 modules makes them

the most versatile units ever. Combine them how you will,
where you will, the Project 80 System

of your choice gives you the best.

— | — ||
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Sinclair Project 80

technically
the world’s most advanced

Project 80 gives you choice from arange of 9
different modules for combining in a variety of ways
to suit your requirements. The Stereo 80 is a versatile
pre-amp control unit designed to meet all domestic
hi-fi requirements including tape monitoring, high
sensitivity magnetic cartridge input, ard of course,
individual slide controls on each channel! for precise
output matching. By separating the F.M. tuner and
stereo decoder, useful economies can be effected
where stereo radio reception is not needed. Two
power amplifiers —Z.40 (18 watts RMS continuous
into 4 ohms using 35V) and Z.60 (25 watts RMS
continuous into 8 ohms using 50V) are available
with choice of 3 different power supply units. The
PZ.8 with its virtually indestructible circuitry is
particularly recommended. For the final word in
system building. the Active Filter Unit puts the
finishing touch of quality to what are easily the
world's most technically advanced hi-fi modules.
Any further units likely to be added to Project 80
range will be compatible with those aiready available.

Guarantee

If. within 3 months of purchasing any product direct fromus. you aredissansfied withit,
your money will be refunded on production of receipt of paymant Many Sinclair
appointed stockists also offer this guarantee Shou!d any defect anse in normal use, we
wiil service it without charge

Sinclair Radionics Ltd

London Rd . St Ives

. L)
Huntingdon PE17 4HJ
sincl=r- o
St lves (0480) 64646

Stereo 80 Control Unit size-260 - 50 - 20mm (104 - 2 » dins)
Einish — Black with white indicators and transparent shders Inputs — Magnetic
pick up 3mV RIAA corrected. Ceramic pick up 350mV Radio 100mV;
Tape 30mV Signal/noise ratio — 80db Frequency range — 20Hz to 15KHz
1dB. 10tz to 25KHz - 3dB Power requirements — 20 to 35 volts Qutputs -
100mV AB monitoring for tape Controls — Press button tape racdio and P U

Shiders on each channel for volume bass treble RRP
(add L1 19V AT) £11 9 5

Project 80 FM Tuner size - 85 50-20mm (34-2- fins)
Tuning range Dual varicap — 87'5 to 108MHz Detector — 1 C balanced
coincidence One | C. equal to 26 transistors Distortion — 0 2% at 1XHz for
30%, modulation 4 pole ceramic filter in I.F. section Aerial impedance — 76 Q
or 240 300 Q Sensitivity — 5 microvolts for 30dB S/N ratio Output — 300mV
for 30% modulation Power requirements — 25 to 35 volts

(RAP addf1 18VAT) £11.95

Project 80 Stereo Decoder size - 47 - 50 - 20mm (13- 2 -
2ins) One 19 transistor I.C. Channel separation greater than 30dB Power

requirements — 25V Output 150mV per channel RRP
(add 74p VAT) £7.4‘5

Active Filter Unit separate controls on each channel Size —
108 50-20mm (4% 2 - %ins) Voltage gain — minus O 2dB Frequency
response — 40Hz to 22KHz controls mimmum Distortion — at 1KHz — 003%
using 30V supply H F cut off (scratch) — 22 KHz to 5 5KHz, 12dB/oct siope
L.F. cut off (rumble) — 28dB at 20Hz 9dB/oct slope RR P

(add 69p VAT) £6.95

Z.40 Power Amplifier size - 55 80 - 20mm (23 - 3§ #ins) 9
transistors Input sensitivity — 100mV Output 18 watts RMS continuous INto
40 (35V) Frequency response — 30Hz-100KHz ;. 3dB S/N ratio — 64dB
Distortion ~ at 10 watts into 8 Q less than O 1% Power requirements — 12 to

35 volts, built in protection against overload RRP.
(add 54pV AT) £5.4O

Z.60 Power Amplifier size- 55 98 15mm (2§ - 33 - 3ins) 12
transistors Input sensitivity — 100-250mV Output — 25 watts RMS continuous
\nto 8Q (50V) Distortion — typically 0-03% Frequency response — 15Hz to
mote than 200KHz - 3dB S/N ratio — better than 70dB Built-sn protection
against transient overioad and short circuiting Load impedance E 6 9 5
~ 4 Q nun safe on open circuit RRP {add6SpV.AT) 5

Power SUpply Units pz.8 Stabilised Re-entrant current imiting
makes damage from overload or even direct shorting impossible Normal
waorking voltage (adjustable) 50v R R P £7-98 - 79p VAT Without mains
transformer PZ.6 35V stabiised RRP £7-98-79p VAT PZ5 30V un-
stabilised R.AP £4:98 - 49pV AT

To Sinclair Radionics Ltd. St. ives Huntingdon PE17 4HJ

Please send post paid

for which | enclose Cash/Cheque for £ including V AT

Name

Address

PW 8

WwWw americanradiohistory com
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SURPRISE!

PROBABLY one of the most interesting features about

our activities is that there is always a chance of the
unexpected happening. it may be an unusual DX contact,
or a circuit design that behaves in a different manner than
expected. It could be that someone comes up with a new
integrated circuit that can replace a mass of discrete cir-
cuitry. The element of surprise always helps to make a
magazine interesting; readers are incredibly thirsty for
such information because it is born out of curiosity (see
last month's leader). Whilst curiosity is the expectation,
you may describe surprise as “unexpectation”—if there was
such aword.

At the same time, to preserve the value of surprise, one
must exercise some degree of secrecy until it is reasonably
sensible to release the full details, However, we often find
ourselves caught between these two positions when we
have to judge how much we can tell you in advance and how
much to leave until the last minute.

For this reason, little information was released about
Tele-Tennis, much to the disappointment of our competi-
tors and those who have a commercial interest, and little
was released about the "PW Super Separates” that are
being started in this issue. So far, we can tell you that the
“PW Derby" is a high quality amplifier designed specially
for us and described by the co-designer of the “Gemini"
amplifier. What follows in future articles in this series must
remain secret until the time is right to let readers know.

However, we can tell you that these designs are of a very
high standard. For those readers who have a good domestic
set-up already, we can probably help you to fill the gaps.
If you are looking for a second set-up for the bedroom or
spare room, then stay tuned to P.W. every month.

The great advantage of the “'P.W. Super Separates’ Is
their flexibility; you don't have to spend a lot of money to
build a complete integrated unit, that seems to go on
endlessly for about a year. Take your choice and we shall
try to publish all the required details of each project.

What better to start with than a stereo headphone ampli-
fier, rapidly becoming the accepted way of personal listen-
ing, where the 20 or 30 watt amplifier is more expensive
and often too much for personal listening. For information
on future projects watch our advance notices each month.

Before packing my bags for a fortnight’s holiday, there is
just one more point. We understand that some readers
are having difficulty in obtaining P.W. and that the Tele-
Tennis game has created a rapid demand as soon as it
appears. If there are none left on display in your news-
agents shop, ask the assistant if they have any more. The
chances are that there may be some in the stockroom.
Better still, why not place a regular order or take out a
subscription and be sure of it.

M. A. COLWELL—Editor.

0 O B

The September issue brings you to the second
in the *'P.W. Super Separates’’—the P.W. Epsom
Short Wave Receiver, designed to provide wide
coverage of both amateur and broadcast trans-
missions; a very useful practical article on the
use of field transistors; an add-on ‘“squelch”
for suppressing noise in audio systems; and of
course part 3 of “Tele-Tennis".
Further details on page 327

(All advanced details are subject to the current industrial situation)
B e
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BBC and

quadraphony

HE BBC has been working
for some time on the

possible  applications of
quadraphony to broadcasting. A
number of four channel record-
ings have been made using differ-
ent production techniques and
several transmission systems have
been examined. Unfortunately,
no system has yet been devised
which would enable quadraphonic
material to be broadcast from a
single v.h.f. transmitter while at
the same time providing fully
satisfactory reception to listeners
using monophonic or stereophonic
receivers.

The results obtained with some
quadraphonic recordings are im-
pressive, and there is consider-
able public interest in this
development. To enable those who
were interested to hear a number
of recent BBC quadraphonic re-
cordings, there was an experi-
mental broadcast from 12.05 am
to 1 am on the early morning of
Saturday, 6 July. Two groups of
stereo transmitters were used,
Radio 2 carrying the left and
right front signals, with Radio 3
carrying the left and right rear
signals. To take full advantage ot
the quadraphonic transmission,
listeners required two complete
stereophonic receivers, one tuned
to Radio 2, feeding the ‘front’
loudspeakers; a second stereo re-
ceiver tuned to Radio 3 connec-
ted to the ‘rear’ speakers.

The special programme in-
cluded a variety of different musi-
cal items as well as some drama
and outside broadcast material.
The BBC would be grateful for
reports from listeners who were
able to hear this experimental
broadcast.

It must be emphasised that
there is no possibility of a regu-
lar quadraphonic service on the
basis of two separate transmitter
networks, but the BBC will con-
tinue its investigations into the
possibility of a system to provide
quadraphonic programmes from
a single transmitter, without de-
grading the results obtained by
those with mono or stereo re-
ceivers.
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Interface 74

TEXAS Instruments recently

held a very interesting
seminar called ‘Interface

74,
Several cxcellent lecturers
spoke on new bipolar IC's and

their applications and a very
interesting talk on new opto-

electronic products by Martin
Abbott followed.

An ultrasonic remote-con-
trolled-colour TV was dcmon-

strated by Clive Hoggar, Product
Marketing Manager (Consumer
IC’s) and this was followed by a
talk on power transistors pre-
sented by John Thorogood and
Bryan Norris, Texas Instruments’
Applications Manager.

The “star of the day” was
Pauline Hamill, Product Market-
ing Manager for Small Discrete
Products. She gave a most
interesting lecture (despite a
dodgy radio mike!) on Timtor
transistors to over 300 male dele-
gates who sat in awed silence.
At the end of her talk, Pauline
reccived a great round of ap-
plause. (think what courage you
would need fellas, to lecture to
over 300 women!) Well done
Pauline!

Millis Miller, in a lilting Texan
accent told the delegates all
about the various applications of
optoelectronics and  this  was
followed by a talk describing new
MOS products.

The day’s lectures finished with
a question and answer session
chaired by Richard Mann, the
“mann” who very ably organised
and produced the seminar.
Richard is the Market Communi-
cations Manager of Texas Ltd.

All the delegates were pre-
sented with a very comprehensive
Data Pack.

Texas hold  these  seminars
cvery year and they’re jolly good
value for moncey, so if you want
dctails of future presentations,
contact T. I. Limited at Manton
[.ane Bedford (0234-67466).

Preston rally

N 18th August Preston
Amateur Radio Society are
holding their mobile rally
at Deepdale Primary School, St.
Stephen’s Rd., Preston.

)

Marconi Exhibition
al Science Museum

NCLUDED in the Science

Museum, London, exhibition

commemorating the centenary
of Guglielmo Marconi is a case
of personalia like this silver table
lighter made in the form of a
disc discharger used in the Mar-
coni Company’s early long range
transmitters. A number of these
lighters were made for presenta-
tion to delegates attending a con-
ference arranged by the Company
in 1912.

(Science Muscum photo).

Lee Products

EE PRODUCTS (GB) are

I marketing a range of Aiko

home entertainment and
ICE products under an agreement
with the Japanese manufacturer.

Aiko products are added to the
existing Elizabethan, Elpico and
Dulci brand names.

The 14 Aiko products range
from portable cassette tape re-
corders to a stereo casette deck
operating with the Dolby system
and priced at £135 including VAT.

The announcement of the Aiko
range coincides with Lee Pro-
ducts move to their new premises
at Dallas House, Aintree Road,

Perivale, Middlesex.

—p—tAAmmamaoricantadiohictorv .com

Sinclair price drop

UROPE’s largest manufac-
E turer of pocket calculators,

Sinclair, has cut the retail
price of its “Cambridge” model
to £24-95 plus VAT.

Mr. R. Helmer, Sinclair’s mar-
keting manager stated recently
that the firm’s motive for making
the price reduction is to open up
a vast new market potential which
recent research shows exists
around the £20 mark.

The firm state that they are
able to bear the price cut because
of the scale already achieved on
the production of the Cambridge.
More than 200,000 wunits have
been sold since its introduction
last August.

Mr. Helmer said that 17,000 of
the 25,000 units manufactured
every month were required for
export.

The Cambridge is still available
in kit form at £14-95 plus VAT.

Our Front Cover

1L Zero 100 SB automatic
I single player featured on
our cover this month was
kindlv loaned by Garrard Engin-
ecring. The Zero 100 was first
introduced in 1971 and has estab-
lished an excellent reputation,
especially for its tangential track-
ing arm. This unique arm, with
its pivoted head is claimed to
cconomically reduce tracking
error and harmonic distortion to
virtually zero.

The Zero 100 SB retains the
refinements  included in  the
carlier decks but has the added
advantage of belt drive and an
automatic record counter to help
monitor stylus wear.

Recomimended retail price of
the unit, fitted with a Shure M93E
cartridge is £69-72. Further infor-
mation may be obtained from
Garrard Engineering Lid., New-
caslle Streel, Swindon, Wiltshire.

SORRY WE ARE LATE!
We apologise for the Ilate
appearance of Practical Wire-
less. The delay has been
caused by an industrial dispute

within the printing industry.
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of signals in the 2m Amateur band is to em-

ploy a crystalcontrolled converter thée output
of which is coupled to the aerial input of a standard
short wave communications receiver, which is utilised
as a tunable IF strip.

Commercial converters are, in the main, quite
expensive and in some cases can cost nearly as much
as the listener’s main receiver. The converter to be
described can be built at less than half the cost of
its commercial counterpart but, unfortunately, many
constructors have a great deal of difficulty, if not in
the actual constructional work involved, then in the
alignment of the various stages of the converter.

Perhaps the biggest problem in attempting to con-
struct a published design is the duplication of the low
inductance coils and persuading them to resonate at
the desired frequencies. The problem is made doubly
difficult, if not impossible, by the lack of the appro-
priate test equipment.

On first inspection of the various component
catalogues and coil data available no coils are
specifically manufactured for frequencies higher than
approximately 80 MHz. The types available nearest
to our requirements are the Denco Range 7 coils,
intended initially for valve usage to cover a frequency
range extending up to 78 MHz. Comparatively large
parallel capacitance is used to achieve this coverage
and simple calculations reveal that, using much
smaller values of parallel capacitance, coverage to at
least 150 MHz was possible. With this fact in mind
the present design was evolved.

3 COMMON procedure used to obtain reception

THE CIRCUIT

The circuit of the complete converter is shown in
Fig. 1. The RF stage Trl employs an AF139 in the
common-base mode with untuned input from the
aerial and a double-tuned bandpass arrangement at
the output to feed the mixer, top capacitance coupling
being provided by means of C4. Extra gain could
have been achieved by employing the same transistor
in the common-emitter configuration, but this would
have required some form of neutralisation so in the

306

interests of simplicity this was not thought to be
desirable. The circuit used has been found, in prac-
tice, to provide ample gain and has at no time showed
any signs of instability when using such diverse
aerials as random lengths of wire and multi-element
Yagi arrays. :

The crystal oscillator stage Tr3 employs an AF115
as does the common-base frequency multiplier Tr4.
The frequency of oscillation is controlled by the
quartz crystal X1, C10 providing the necessary feed-
back capacitance to maintain oscillation. The circuit
will not oscillate unless the tuned circuit L4/C9 is
resonant near to the frequency of the crystal, which
in this case is 38-666 MIliz, adjustment of the tuned
circuit being achieved by means of the core in L4.
The 38-666 MHz output is then link coupled to the
tripler stage Tr4, the output of which is tuned to
116 MHz and link coupled via 1.5 to the gate circuit
of the 2N3819 FET mixer Tr2.

The amplified RF signal at 145+1 MHz is then
mixed with the oscillator output frequency at 116
MHz. The difference frequency 29+1 MHz is then
extracted from the FET drain circuit and fed via L3,
which is tuned to 29 MHz by C7, to the main receiver
aerial socket. With the converter oscillator frequency
operating below signal trequencies, the direction of
tuning on the main receiver will be aintained. This
means that when tuning from 28 MHz up to 30 MHz
on the main receiver, the converter is tuning from
144 MHz to 146 MHz.

CONSTRUCTION

The converter is housed in a readily available
aluminium box with lid measuring 6 X4 X 2in allowing
ample room for the coils and other components. Most
of the wiring and small components are accom-
modated on a 5'2 X3),in piece of single sided copper
clad board Fig. 2 which has the advantage that com-
ponents and screens can be soldered directly to it,
enabling short earth returns to be made.

www americanradiohistorv com -
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Fig. 1. Complete circuit of the 2m con-

verter. The several feed through insulators

are used as tie points for components and
wiring.

* componerts list

L3/4

coils.

TC Tubular Ceramic FT Feedthrough

Semiconductors

~Tri AF139 + Tr3/4 AF115
Tr2 2N3819 -

Inductors
L1/2/5/ Range 7 Red “*=

Range 5 Blue- o

Misceilaneous

Aluminium box 6 x 4 x 2in (Type AB13). Copper-clad
boa.d 5% x 3%in. Coaxial sockets (2). Battery plugs/ »
soctets {2). Crystal 38-666MHz HC6U or HC18U
(Serator Crystals, 36 Valleyfield Rd.,
SW16 2HR).

Resistors

R1 1kQ R6 8-:2k(}
R2 12kQ R7 39%kQ
R3 3-3kQ R8 1kQ
R4 1kQ R9 330Q
R5 3-3kQ R10 100Q

All resistors # or 4W 10%

Capacitors !
C1 20pF TC C8 1000pF FT——
C2 1000pF FT C9 25pF TC ——
C3 5pFTC C10 5pF TC- v
C4 3pFTC C11 1000pF FT——
C5 5pF TC C12 10pF TC.—.
C6 1000pF FT C13 1000pF FT____
C7 40pFTC

" All Denco miniature dual-purpose (vaive type) coils.
Cores must be specifically requested for the Range 7

London,

The copper clad board is mounted on 3gin spacers,
one at each corner, and the five Denco coils are
mounted on the aluminium box lid. This means that
although lin fixing holes are needed in the lid, l2in
holes are required in the board so as to clear the
main form of the coils. This method of construction,
in effect, lowers the coil pins enabling shorter coil
connections to be made, which is a distinct advantage
at the frequencies involved. The two coaxial sockets
and the battery sockets are also mounted on the box
lid, holes being suitably provided in the copper board
to take their connections.

The copper board should be cut and drilled Fig. 3,
making sure that holes have been provided for all
the coils, the feedthrough capacitors and the aerial,
IF output and battery leads plus of course the holes
for the 6BA fixing nuts and bolts. This board can then
be used as a template for drilling the box lid. The
feedthrough capacitors can now be soldered or bolted
into position cutting off just enough of the pins on the
non-copper side of the board so that they do not make
contact with the underside of the box lid when it is
In position.

At this point R10 must be soldered into position
between the projecting pins of Cl1 and C13 on the
non-copper side of the board. The aerial, IF output
and battery sockets can now be fixed in position on
the box lid and the copper board mounted on its
spacers ready for wiring the remainder of the com-
ponents.

Short direct wiring must be used and special care
taken when soldering to the coil pins. The polystyrene
formers used for the coils will melt if subjected to
excessive heat and it is perhaps a good idea to use
a heat sink on the coil pins, as well as on all the
transistor leads, when soldering.
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T v 7
Screen 2 Screen 3
N
4
37
17
C6,FT
+———Copper side ——
of board Output

4 @ ”
2 | 13 |
+9v
Crystal X1 . »1 ?2 Q J
Ny
T3 5 ° By
Wt L4
To C13 R ( sh o y
6 o
9O o
L G )
~-~~RIO > RS A
CHFT
@ Chassis Board 5%’x 3 %'

Fig. 2: Layout of components and screens on the copper-clad
board. The board is shown actual size. The photograph below
shows the crystal oscillator and trioler stages of the converter.

FT —Feedthrough capacitor

The crystal used in the original converter was of
the HC6U type and the necessary crystal holder was
glued in position on the copper board.

A wire ended crystal of the HC18U type could also
be used, no holder then being required.

ALIGNMENT

Before any 2m signals can be heard with the con-
verter the crystal oscillator stage Tr3 must be
operating. Adjustment of 1.4 core will make the
oscillator work. This can be checked by connecting a
meter in series with one of the battery leads and
adjusting L4 for a peak in current, indicating that the

308

e

SRR/

oscillator is functioning correctly The battery supply
should be switched on and off several times to ensure
that the oscillator works every time. If the oscillator
fails to restart at any time, tune L4 very slightly to
the high frequency side of the current peak, i.e. anti-
clockwise about half a turn. Adjustment of L5 core
should now produce another similar but smaller in-
crease in current when tuned to 116 MHz. .
Operation of the oscillator on any frequency other
than 38-666 MHz and thus the multiplier oxff 116 MHz,
was found to be impossible with the values pf parallel
capacitance used. In order to align the emaining
tuned circuits the converter should now te coupled
to the main receiver by means of a short length of
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15 Copper side Puk¢ coaxial cable and the receiver tuned
to 29MHz. A suitable 2m aerial should
be plugged into the converter aerial
socket. The IF output coil L3 and the
two 145 MHz tuned circuits L1 and L2
should be peaked by means of their
respective cores for maximum noise
from the loudspeaker or headphones.
The coils should now be very close
to their correct settings and any strong
signals on the 2m band should be
heard if the main receciver is tuned
from 28 to 30MHz. The coils can
then be finally adjusted on these
incoming signals.
As a guide when sectting the coil
T cores the length of brass studding pro-
. PRI L%‘, jecting from the top of coils L2, L4
b and L5 when correctly aligned was
0-4in, L1 was 0-3in, and L3 was 0-2in.
A= Ldia V3 When final alignment has been com-
C=3pprox Ldia {teedthrough capacitors) p_]eted .the cores can be locked in posi-
D=Jdia (fixing boits) tion with 6BA nuts.
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AERIALS
Although a simple dipole or halo
- type of aerial will provide satisfactory
Screent %Lf reception of signals from local or near
o

[0}
Nj—
|
1

- local stations, the increase in range
obtained by using a multi-element Yagi
) acrial far outweighs its cost and is a
fionscopperasideloigboand very worthwhile acquisition. Dimen-
sions for a simple half-wave dipole
suitable for initial tests are given in

~

-

- £

Fig. 4.
—‘——1%" |————-1%"—-| The choice of output frequency of
S S ; the converter was purely a personal
SR Cree"i&C l one and 28 to 30 MHz used because an

- Cut-out for Tri

<1 i

- : 3 Amatcur-bands-only receiver was in

Bl
5|

@» %

13
I

24 ),n["\,\__“_
e Pl Y T - it

| TR e
A e et JRE Wy

Y leariin

[ s ';;;g‘ e s ‘m\z

Fig. 3: Top left, gives all the drifling information required to prepare the board for wiring. The screens

are soldered directly to the mair board as are many of the component earth returns, The photograph

emphasises the simplicity of the design. This view is of the RF tuned circuits and the IF output coil
L3 at extreme left.
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use. It is realised that not all general coverage re-
ceivers provide adequate performance at such high
frequencies, often lacking in sensitivity, image fre-
quency rejection and bandspreading facilities. In such
cases a lower tunable IF is desirable, the most popu-
lar seeming to be 4 to 6 MHz. For this lower IF the
crystal must be changed to 46-666 MHz, C9 to 18pF,
C12 to 6-8pF. C7 to 35pF and L3 to a Range 5 Blue
coil.

e —— 138l — = = -
) | o .
C a2 / )|

Aluminium tubing

14;" to 1/2" diameter l«—750 coaxial cable

* To converter

AM 0191 aerial socket

Fig. 4. This simple dipole will do for initial tests of the converter but
a beam aerial will greatly improve results.

Although the converter is fully screened, if the
lower IF is used trouble may be experienced with
signals breaking through at the tunable IF frequen-
cies, especially if the main receiver is not fully
screened. The shortest practicable length of coupling
coax should be used in these cases and if this is un-
successful the metal case of the converter should be
bonded to the main receiver case by a short metal
strap. .

IN THE
AUGUST ISSUE

COMPONENT DISTRIBUTION SURVEY

Along with the rapid growth of the electronics
industry in recent years there has arisen a very
compiex component distribution system. In fact
there are so many manufacturers and suppliers
operating with many different trading policles that
it can be difficult and time consuming to find out
what is the best course to adopt in seeking
supplies, whether for one-off construction, servic-
Ing requirements or equipment manufacture.
“Television's" survey next month examines this
field with the aim of riving readers a clear picture
of the current situation, and lists the trading
policies and stock lines of a number of suppliers
who are likely to be useful to readers.

SERVICING TELEVISION RECEIVERS

The next chassis to be covered by Les Lawry-
Johns is the BRC/TCE 1590/1591 solid-state mains-
battery portable chassis.

LINE OUTPUT STAGE PROTECTION
CIRCUIT

When the line generator falls to oscillate the line
output pentode is left without bias and draws a
very heavy current. This can damage not only the
line output valve but the boost diode and line out-
put transformer as well. It is tempting to speculate
on how many line output valves and other com-
ponents have been unnecessarily destroyed in this
way over the years. Keith Cummins decided to see
whether there was a simple solution to the probiem
and found that for a matter of pence an effective
protection circuit could be buiit.

PLUS ALL THE REGULAR FEATURES
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(Name of Newsagent) i

Please reserveldeliver the AUGUST issue of TELE- l
VISION (25p)—on sale July 15th—and continue every I
month until further notice. |
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|
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Number 46

LM381N DUAL LOW NOISE AMPLIFIER

tains two similar low noise preamplifiers in a

single integrated circuit. It has a wide range of
uses in entertainment equipment, such as amplifying
the signals from stereo tape recorder heads or cart-
ridges. It is an ideal device for amplifying low
level signals in low noise applications. The amplifiers
are completely independent and each provides a
gain, without feedback, of about 112dB; a voltage
gain of 160,000.

The device provides a channel separation of 60dB
whilst the internal power supply decoupling and
regulator circuits provide 120dB rejection of signals
on the power supply line, such as mains hum.
Although many attempts have been made to use
suitable operational amplifiers for low noise audio
applications, the availability of the new LM38IN
designed specifically for these applications makes it
possible to obtain lower noise levels, better rejection
of signals on the power supply lines, wider band-
width, with fewer external components.

A specially selected ultra-low noise version of the
LM381N is available under the coding LM381AN. It
is used in critical applications requiring the lowest
possible noise levels, such as hydrophone amplifiers,
studio sound equipment, scientific instrumentation
etc. The LM381AN is naturally somewhat more ex-
pensive than the more commonly used LM381N.

The LM38IN operates from a single power supply
in the range 9V to 40V. The typical supply current
is 10mA. The device contains internal circuits which
protect it from damage if the output is accidentally
shorted limiting the output current to about 1Z2mA.
The maximum output voltage swing which can be

200k I

THE National Semiconductor LM381IN device con-

Non-inverting Inverting input

QO
pin2 (pn13)

input pin1 (pin14)

Emitter input
O
pin 3 (pin12)

%

Fig. 1: The internal input circuit of the LM381IN.

obtained from the LM38IN is only 2V less than the
power supply voltage used. The total harmonic dis-
tortion is typically 0-1%.

Input

The basic circuit of the input stage of one of the
amplifiers in the device is shown in Fig. 1. In the
circuits and text the pin numbers of the second amp-
lifier will be shown in brackets. The optimum noise
performance is obtained with ‘single ended operation’.
In this case Tr2 is biased OFF and feedback is taken
to the common emitter of pin 3 (pin 12). Noise
figures with single ended operation are typically 1dB
with 50kQ input impedance, 1-3dB with 10k and
1-6dB with 5k input over the frequency bandwidth
10Hz to 10kHz.

When the extra noise contributed by Tr2 can be
tolerated, the feedback may be taken to the inverting
input of pin 2 (pin 13). The impedance at the base
of Tr2 is about one hundred times higher than that
at the emitter; smaller capacitors and larger resistors
can therefore be employed when the feedback in
tone and equalization circuits is returned to the base.
However, in this ‘differential’ configuration the noise
is increased by a factor of +2. The input impedance
is of the order of 100kQ whilst the output impedance
is 15092,

Bandwidth

The amplifiers each contain an internal frequency
compensating capacitor which results in a gain-
bandwidth product of about 15MHz. This is the
frequency at which the gain falls to unity. This
compensation is adequate to preserve stability at a

Non-inverting mput (1) =41 14~ Non-inverting input (2)
Inverting input (1) =2 13}= Inverting input (2)
Emitter input (1) =3 12}~ Emitter input 2)

Earth 4 X 1}~
g External capacitor (2)
-5 4 10
External capacitor (1)
—6 9 = Positive supply
Output (1) =17 8= Output (2)
Top view

Fig. 2: The connections of the LM381N. The connections to the two
internal amplifiers are distinguished by the numbers in brackets.

3N
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closed loop gain of 10. A suitable external capacitor
may be placed in parallel with the internal capacitor
connecting between pins 5 and 6 (pins 10 and 11),
Fig. 2. This reduces the amplifier bandwidth and thus
removes most of the high frequency noise.

Applications

Tape Playback Preamplifier using the LM381IN is
shown in Fig. 3. Tape playback amplifiers must con-
tain frequency compensation circuits so that the
overall record-replay operation shall produce a level
frequency response. The capacitor Cl provides an
amount of negative feedback which increases with
rising frequency. The gain therefore decreases with
rising frequency, the circuit being designed to have a
response complying with the NAB standard for a
tape speed of 33 i.p.s.

+ 24V
O-1uF
I 1(14)
i M K
7 Output
LM381N &)
0-5v
2(13) 4 RMS
e
OTape R1
head p.
?at 1kHz
18001 l‘_‘
240k 62k 1500pF
c2 . c1
20uF umgm

Fig. 3: A typical tape playback preamplifier.

The circuit will convert an output of 800,V from a
playback head into a 0:5V RMS signal at the pre-
amplifier output at a frequency of 1kHz, a voltage
gain of 56dB. This circuit requires about five seconds
before it can be used after the power has been
supplied since C2 takes time to charge through RI1.

+24V
O-1uF
14
—— s
Output
LM381N ) 2
20|
120pF
k
o bV 11-
Tape N il
head
o 220k 220k
L
€
2:2k 2:2k
§24k
T 1T
Fig. 4: A fast turn-on tape piayback ampiifier.
312

The circuit of Fig. 4, is slightly more complex than
Fig. 3 but it has the advantage that it can be used
immediately the power is applied. It has been de-
signed to have a similar performance to that of the
Fig: 3 circuit. The 120dB rejection of signals on the
power supply line has been preserved in this circuit.

Tape Record Preamplifier used to feed tape record-
ing heads must also be tailored to produce the
correct response. Consider the case where a micro-
phone producing a peak output signal of 10mV is
required to drive a tape recording head which
requires 30pA of audio drive current. This require-
ment can be met by the circuit of Fig. 5. A single
ended input circuit is used for optimum noise per-
formance.

+24V

Q-1uF

Output to

recording
head

o
Microphone
i 1
R2 R3
1500 < 3300
R1
12k

c2
C3
TT”
%A

Fig. 5: A preamplifier for driving a lape recording head.

The values of the inductance L1 and of the
capacitor Cl should be chosen to suit the particular
recording head used. The feedback network Rl to R4,
C2 and C3 provides the required frequency response.

Magnetic Pick-ups provide outputs which are
typically in the range 3-5SmV to 8mV at a velocity of
Scm/second; high quality recordings use velocities
of this order. The output is proportional to the
velocity.

+24v
O 1uF
] IRIGZH
1 \9
- 7(8) output
47% LM381N
2(13)
- 4
L or3(‘l2/
Moamet, 2- 4k 1.2M
agnetic b—AAA
cartridge b
o F
30000F 40k L
2400
§100k .
H
1000pF

Fig. 6. A preamplifier for use with a magnelic cartridge in a record
~ player.
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A typical preamplifier for use with a magnetic
pick-up is shown in Fig. 6. It provides the required
response which falls with increasing frequency and
has been designed for use with a cartridge of 0:5mV/
¢m/sec sensitivity. The circuit will drive a power
amplifier which reaches the overload level when a
signal of 5V RMS is applied to its input. The resistor
R1 provides the load to a standard cartridge with the
normal RTAA characteristics.

wF 2000pF
Input ‘D [l 18
1 . il
50k S c.oeuF .
} 50k 10k 50k
$ Bass i Treble
O-57WF_ _ _ ___ ) 8-2k
~02 uF
J Balance
560(1% <>(stereo) %Volume
PEov-vin |
¢ 100K| 50k To power
' | amplifier
To other |
channel |

g

Z

Fig. 7: A tone control circuit suitable for use between the output of
the Fig. 6 circuit and the input of a power amplifier.

Tone controls. In many circuits two preamplifiers
are employed, one before and one after the tone con-
trol circuits, in order to compensate for the insertion
loss in the tone control network. However, when the
LM381N is used as a preamplifier, only a single
preamplifier stage is required owing to the high gain
and high maximum output voltage provided by this
device. A simple tone control circuit with bass and
treble boost and cut facilities is shown in Fig. 7
which can, for example, be placed directly between
the output of the record player amplifier of Fig. 6
and a power amplifier.

20 . T

‘ [
;Lu /|

Ly
i Full boost—_] /

SRS S——

dB O

‘,_T;*
"8
\
N
7

! |
Full cut—" \
Ly

10k 100k

20
@0 Hz

Fig. 8: The characleristics of the tone control circuit of Fig. 7.

3

+24V

1(14)

O o 7(8) Output

LM381IN

F r
A I I 6 2(13)

1F SO0k

Co—-l l——oﬁ/’\_‘ 3-3k
: € VW
'I.}JF

-
P |
blied 500k

1F %
24k
L. X ]
E 1o el ""WA ’{L—J

ee 500k
%/,

Fig. 9: An audio mixer circuil. Further inpuls can be added, if required
as indicated by the components shown in dotted lines.

O

The characteristics of the tone control circuits of
Fig. 7 are shown in Fig. 8. It can be seen that a
maximum boost or cut of about 20dB is available on
both treble and bass.

Audio Mixer is the final example of the versatility
of the LM38IN, Fig. 9 designed for use with 6000
dynamic microphone providing output level of 10mV.
The circuit provides an output signal of 5V and can
be used over a dynamic range of 80dB. A number of
input signals (A to E) can be selected or combined
with any other input signal.

The LM38IN and AN are available from Athena
Semiconductor Ltd., 140 High St., Egham, Surrey.

TELEVISION
PRAG%'IGAI.

WIRELESS
DOUBLE SCOOP

YOU CAN RUN YOUR OWN “WORLD-
CUP" SOCCER OR '"OPEN TENNIS"
CHAMPIONSHIPS.

BUILD THE

TV FOOTBALLGAME

Suitable for colour or monochrome television
sets.

Simulate the green football pitch, red and blue
players, pink touch-line. See the ball kicked
bard or soft across the pitch. Move your
players to any position on the screen. Simple
to operate joystick control.

This project appears in TELEVISION only,
starting in the July issue. Not to be confused
with TELE-TENNIS, another TV game project
appearing in PRACTICAL WIRELESS. -
ldeal for fund raising events.
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VIVIAN CAPEL

BBC studios for broadcast over the VHF

frequency-modulation network is of a very high
standard indeed. Development of domestic tuners and
amplifiers over recent years has been such as to
enable justice to be done to the high standard of
received signals. Hi-fi radio enthusiasts will readily
confirm the excellent results that can be obtained,
yet sometimes with a note of reservation. It is often
found that broadcasts originating in an area remote
from the regional transmitter are of a lower standard
than those coming from the local studio. So listeners
in the South cannot expect as good results from a live
broadcast at the Edinburgh Festival as from London’s
Festival Hall.

G

THE quality of the signals dispatched from the

(a)

boveII

: I
(b) 3 {1 l

68101 981098 911121297 78865

+
-—

~+

Fig. 1:(a) Typical audio analogue signal with instantaneous sampling

intervals shown. (b) Quantisation, where each sample is assigned a

digital value according to the number of units (bits). Arrows indicate

samples where Jevel is belween two bils. (c) First three samples
represented by frain of pulses.

(c)
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The reason for this is the links that are used to
convey the signals from the studio or concert hall to
the various lransmitters. Owing to the limited range
of VHF transmitters these must be sited within the
locality they serve, hence the inescapable need for
long studio links, often of several hundred miles.
Many things can happen to a signal on a journey
of that length, the higher frequencies can be lost,
there can be phase differences due to varying transit
times of different frequencies, any non-linearity will
produce harmonic and intermodulation distortion,
and of course noise can be picked up from numerous
sources, thus imposing a restriction on the dynamic
range which can be allowed. Furthermore reactive
elements can give rise to ‘ringing’, the spurious
oscillation produced by transients in the signal.

NEW LINKS

All this will be a thing of the past as the new
pulse-code-modulation (PCM) links are installed be-
tween studios and transmitters all over the country.
The South East is already so equipped and the links
are being extended Westward and Northward, so
that within two or three years the same standard of
quality will be transmitted irrespective of the area of
origin. By meéans of PCM, signals can be sent over
great distances without any loss of information and
with zero noise and distortion. This like the per-
petual-motion machine may seem to be a science-
fiction dream, but it really does work. Like a lot of
‘new’ ideas, it is not new at all, having been invented
in 1938, but the complex circuitry required, had to
wait until IC’s were developed before it could become
a practical proposition.

In order to understand how it works we must first
consider the nature of the normal audio signal such
as the output of a microphone. It takes the form of
a constantly varying voltage which in fact is com-
parable or analogous to the varying pressures of the
sound-wave producing it. For this reason it is termed
an analogue signal, and, because it consists of a wide
range of frequencies and amplitude levels, it needs
equipment capable of handling such ranges without
modification of the signal in order to process it.
Therein lie the difficulties.

10
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... practical
... visual
...exciting!

no previous knowledge
no unnecessary theory
no “‘maths’”

electronics

BUILD, SEE AND LEARN

step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.
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= Mmastered
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1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

You learn how to build
an oscilloscope which
remains your property.
With it, you will become
famiiar with all the
components used in
electronics.

CIRCUIT DIAGRAMS

as used currently in the
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40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

to electric circuit, computer circuit, basic
radio receiver, electronic switch, simple
transmitter, a.c. experiments. d.c. experi-
ments, simple counter, time delay circuit.
servicing procedures

RAPY various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments This new style course will _enable anyone to
OVER amplifiers, oscillators. signal tracer, pho- really understand electronics by a modern,

practical and visual method—no maths. and
a minimum of theory—no previous knowledge
required It will also enable anyone to under-
stand how to test, service and maintain all
types of electronic equipment, radio and TV
receivers, efc
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| FREE [
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THE Firm

SPEAKERS
Baker Group 25 3, 8 or 15 ohm £7-75
Baker Group 35 3, 8 or 15 ohm £8-50
Baker Group 50/12 8 or 15 ohm £12:50
Baker Deluxe 12" d/cone £10°75
Baker Major , £8-50
Baker Regent £1-75
Baker Superb £14-50
Baker Auditorium 12 £12-50
Celestion MF1000 horn £10:95
Celestion PST8 for Unilex £2-55
Celestion G12M 8 or 15 ohm £12:00
Celestion G12H 8 or 15 ohm £15:00
Celestiun G15C 8 or 15 ohm £24-00
Celestion G18C 8 or 15 ohm £33:00
Coral 6;"d/cone roll surr. 8 ohm £2-42
Coral 8”d/cone roll surr. 8 ohm £3-11
EM| 13 x 83, 8 or 15 ohm £2-15
EMI 13 x 8150 d/c 3, 8 or 15 ohm £2-35
EMI 13 x B 450 t/tw 3, 8 or 15 ohm £3-60
EM! 13 x 8 type 350 8 or 15 ohm £8-25
EMI 13 x 8 20 watt base £6-60
EMI 65" 93850 4 or 8 ohm £3:00
EMI 57 98132CP 8 ohm £2-50
EMI 8 x 5 d/cone, roll surr 10 watt £2-50
EMI 27" tweeter 97492AT -85
Eagle DT33 30 watt tweeter £5-45
Eagle HT15 horn tweeter £3-80
Eaglte CTS cone tweeter £1-50
Eagte CT10 tweeter 8 or 16 ohm £2°54
Eagle MHT10 horn tweeter £3-80
Eagle crossover CN23, CN28, CN216 £1-20
Eagle FR4 £5-30
Eagle FR65 £7-15
Eagle FR8 £9-50
Elac 9 x 5, 59RM109 15 ohm,

59RM114 8 ohm £2:65
Elac 6§” 6RM171 d/c roll surr. £3:50
Elac 6} 6RM220 d/cone £2:65
Elac 4" tweeter TW4 £1-21
Elac 10” d/cone 10RM239 8 ohm £2:65
Elac 8”7 8CS175 3 ohm £2:50
Fane Pop 15 watt 127 £4°50
Fane'Pop 25/2 25 watt 127 £7-00
Fane Pop 40 watt 10” £8:50
Fane Pop 50 watt 12" £11-00
Fane Pop 55 12” 60 watt £12-50
Fane Pop 60 watt 15 £13-00
Fane Pop 100 watt 18" £22-50
Fane Crescendo 12A 100 watt 12" £29-00
Fane Crescendo 12B bass £29-00
Fane Crescendo 15" 100 watt £36-00
Fane Crescendo 18” 150 watt £49-50
Fane 801T 8” d/c roll surr. £7-00
Fane B07T 8” d/c roll surr. £3-85
Fane 808T 8” d/c £2-75
Fane 701 twin ribbon horn £23-00
Fane 910 horn £10-75
Fane 920 horn £38-50

WILMSLOW

AUDIO

for speakers!

Goodmans 8P 8 or 15 ohm £4-65
Goodmans 10P 8 or 15 ohm £4-95
Goodmans 12P 8 or 15 ohm £11:95
Goodmans 12P-D 8 or 15 ohm £15:25
Goodmans 12P-G 8 or 15 ochm £14-50
Goodmans Audiomax 12AX 100 wat! £3965
Goodmans Audiomax 154X £42:00
Goodmans 15P 8 or 15 ohm £49-50
Goodmans 18P 8 or 15 ohm £33:00
Goodmans Midax 750 £15:00
Goodmans Axent 100 tweeter £6 60
Goodmans Audiom 100 12" £9:50
Goodmans Axiom 401 127 £15-95
Goodmans Twinaxiom 8 £7-50
Goodmans Twinaxiom 10 £8:25
Kef T27 £4'75
Kef T15 £5-75
Kef B110 £6-75
Kef B200 £7-50
Kef B139 £11:75
Kef DN8 £1-92
Kef DN12 £4-12
Ket DN13 £2-75
STC4001G super tweeter £6-19
Richard Ailan CG8T 8”d/c r/suir £6:35
Wharfedale Super 10RS/DD £9-80
2' ” 64 ohm, 70mm 80 chm, 70mm 8 ohm 65
“ 75 ohm 56
7 x 4”3 or B ohm £1-38
8” x 5" 3or8ohm £1:38
10" x 6” 3, 8 or 15 ohm £1-92
SPEAKER KITS
Baker Major Module each £10-75
Fane Mode One each £9-90
Goodmans DIN 20 each £8°75
Helme XLK 25 pair £18-17
Helme XLK 30 pair £14-95
Helme XLK 50 pair £37-18
Keffit 2 each £23-50
Keffit 3 each £34-00
Richard Alian Twinkit each £8-25
Richard Allan Triple 8 each £13-00
Richard Allan Triple each £18-50
Richard Ailan Super Triple each £21-50
Wharfedate Linton 2 kit palr £19-25
Wharfedate Giendale 3 kit pair £34-50
Wharfedaie Dovedale 3 kit pair £52-50

PA/DISCO AMPLIFIERS
(carr. and ins. £1)

Baker Malor 100 watt £49-75
Linear 30/40 £30-00
Linear 40/60 £35-00
Linear 80/100 £59-75

£44.00

Eagle PA range in stock—ask for catalogue.

Linear 100 watt slave

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 1RF
Discount Radio, PA, Hi-Fi: 10 Swan St. Wilmslow
Send stamp for free hooklet "Choosing a Speaker”

The
Cassettes et
buy!
AgfaLow Noise Cassettes 1 5 10
AT LESS THAN o 9o | £2ds | fies
HALF PRICE' €120 63p E310 | £6.20
AGFA HIGHDYNAMIC coss st | e £i%
J SUPER S5t e 23 % | £980
v AGFA STEREO-CHROM 1 L
| e CHROMIUM DIOXIDE &3 £rhe f?:i‘é £16.60
" 2 SAME DAY DESPATCH. P. & P. 15p per order

WILMSLOW AUDIO

Cut-price prerecorded cassettes—send

(DEPT. PW)

“10 SWAN STREET, WILMSLOW,

CHESHIRE, SK9 1HF
stamp for list

AMBIT INTERNATIONAL

‘74 Datalogue issue:

The latest datalogue has more
data, more new devices than
ever. Linear, Digital, Discrete,
LEDS. now 20p

New trade and professional

price structure for quantity
buyers.

NES61B AM/FM PLL £3-19
NE 562B FM (synth) £3-19
NE565A FM/FSK £2:55
NES67V AM/FM tone £2-75

NES55V Timer 1Tp

CA3089E FM IF £1-95
CA3090Q Stereo dec. £3-55
SN76660N FM IF £1-00
#A753 FM gain £0-99
MC1310P Stereo dec £2-85

TBA651 AM/FM/SSB £1-81

TAD 100 AM £1-47
LM309K 5v 1amp £1-9
NE550/A723 reg. IC £0-85
710 comparator £0-47
741 op amp £0-38

3900 guad amp in 14 CIL really

versatile £0-68
1496 bal mix. (SSB) £1:02
LM380 audio power amp £1-00

TBA810S 7w rms AF £1-50
8038 sine : square : triangle
generator. 1000 : 1 sweep

complete audio generator—
including 12 pages of data
£3-10 each
See the datalogue for more
details of more devices.

TOKO inoucTors AND
FILTERS. Oniy from AMBIT

CFS 10-7 FM ceramic £0-40
CFT 455 ceramic £0-45
CFU 455 ceramic £0-50
MFH *T mechanical £1-35

KACS 586 HM (CA3089) 30p
150J now 220K - 15p
CA3090Q 2mH coil 30p
MW & IF coils (10mm) 30p
BLR2011N 19 & 38kHz filter for

stereo £1-80
TOKO inductors and filters—
only from Ambit,

DFM & TIMER constructors:
FND70 7 seg. LED display with
7490 & 9368 on a DS FG PCB
£5-00 ea. £4-50 ea 4 off
1 MHz TTL Clock — Divided
down to 1 Hz £9-50 inc. xtal.

AMBIT INTERNATIONAL

(PWT)
37aHigh Street, Brentwood,
Essex CM14 4RH. (21 6029)
New devices + data ........
PLEASE ADD 109, VAT. P.P. 10p.
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QUANTISATION

If we take a typical audio signal, and sample the
level at regular intervals we will get the result as
shown in Fig. 1. Each sample represents the instan-
taneous level of the audio signal at the moment of
sampling, and this level can be expressed by a cer-
tain number of electrical pulses. The individual
samples are known as words, and the pulses making
up each sample as bits. The conversion of the
analogue signal into pulses is termed quantisation
because it is quantitively expressed as a certain
number of bits. As the signal is now a series of digits
or numbers it is described as digital. This information
can be later decoded and used to construct a wave
identical to the original.

The quality of the result depends on two main
factors. First, the number of samples or words that
are taken in a given time. Any alteration of the wave-
shape that occurred between two successive samples
would be lost. Such an event would occur if the
sampling rate was lower than the highest frequency
contained in the signal. In practice it has been found
that the sampling rate must be at least twice as high
as the highest frequency to be sent. BBC FM broad-
casts transmit frequencies up to 15kHz, and so the
sampling rate is a little higher than twice this at
32kHz.

The other factor is the number of bits contained in
each sample. If the amplitude of the original wave
is to be accurately represented, the maximum number
of levels definable must be large. Should the analogue
wave amplitude fall between two specified levels, it
will be assigned the value of the lower one and be
reproduced at that level in the decoding process. Thus
the wave shape will not be identical to that of the
original and harmonic distortion will be added. This
type of distortion arising during quantisation is the
only type of distortion than can arise. Once the
signal is encoded no further distortion can appear
in the transmission. Thus it is always a known
quantity and does not depénd on outside variables.

" BBC PCM

The BBC system uses a large number of sampling
levels, actually 8191 different amplitudes, and so
quantisation distortion is kept to a very low level.
It is in fact 1 part in 8191, maximum, which is
0-0122%, far better than the domestic equipment
used to reproduce it.

As described here though, the system has one
major snag. With a sampling frequency of 32kHz, and
each sample can contain up to 8000 bits, the result-
ing frequency will be 262MHz! This is completely
unrealistic, and no link would have the bandwidth to
accommodate anything like such a frequency,
especially for a single audio channel.

Many readers who have followed thus far, will, by
now, have cast their eyes down the following para-
graphs with some apprehension and perhaps disgust.
Practical men are often allergic to maths, and so the
tendency may be to finish about here and turn over
to the constructional features. However, don’t be put
off by what may appear to be a formidable array of
figures. It’s much easier than it looks, and actually it
is very interesting to see the rather ingenious way
by which the bandwidth problem has been solved.
On the other hand, mathematical types, will probably
have solved it already.

BINARY CODE

The solution lies in the use of the binary code by
which large numbers can be represented by a small
number of digits of only two factors, 0 and 1. To start
with, most readers will know that when a number
is multiplied by itself (squared), it is said to be raised
to the second power and written n*; when so multi-
plied twice (n? it is raised to the third power, and so
on The table lists 13 values, the twelve powers of 2,
and also 1. When all these are added the result is
8191 and it is a fact that any number between 1 and
8191 can be obtained by taking one or more of these
numbers and adding them. None need be used more
than once.

To illustrate the point consider a couple of ex-
amples. The number 3417 can be obtained by add-
ing:—21=2048; 2"=1024; 2°=1256; 2°=64; 2'=16;
23=8 and 1. Agreed? Well, that wasn’t too bad, so we
will try another one, this time let’s choose a nice
round number, 5000. This is made up of: 212=4096:
2=512; 2¢#=256; 27=128 and 2*=8.

In these examples we only listed the values actually
used and ignored the others. However, to enable us to
get the sequence right we must list all 13 even if it
means assigning a zero value to the unused ones by
multiplying by 0.

Going back to our first example then, the sequence
is: 212X0; 2ux1; 210%1; 2¢X0; 28X 1; 27X0; 2°X1:
2BX0; 24X 1; 29X 1; 20 X0; 21X0; 1X1.

The second example gives us: 22X 1; 2!'X0; 2!°X0;
X1 2X1; 2X1: 26X0; 2X0; 20X0; 20X1; 22X0:
2'X0; 1 X0.

Then, if both sending and receiving equipment
‘understand’ that they refer to a consecutive series
of powers of 2, each sample of up to 8191 amplitude
levels can be accurately represented by thirteen digits
of either 0 or 1. In our examples the series would be
3417=0110101011001 and 5000=1001110001000. In
the transmission, 1 is represented by a pulse and the
0 by a space.

BINARY TABLE

1 1 1
2 21 2
3 22 4
4 2 8
5 24 16
6 2 32
7 2 64
8 27 128
9 28 256

10 2 512

11 210 1024

12 211 2048

13 ' 212 4096

This table shows the 13 binary bits, 1 and the 12 powers of 2. Any-

number between 1 and 8191 can be obtained by adding specified bits.

Use or omisslon of a bit is indlcated by 1 or 0 expressed electrically
by pulse or space.
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Thus there is a dramatic saving in bandwidth; now
the frequency will be 13 binary bitsX 32000 (the
campling frequency) or just over 400kHz. It may be
thought that this is still rather high for an audio
link that handles just the same programme as a
15kHz analogue link. This, of course, is true, but if
we consider the advantages the extra bandwidth is
well worth it.

Take noise, for example. Radio amateurs know
from experience that when conditions are poor and
noise levels high. that the morse code is far more

o

Fig. 2: Quantisation distortion. Wave-form of Fig. 1 distorted because
number of bits (12} is insufficient to accurately represent amplitude
levels as indicated by arrows in Fig. 1.

intelligible than speech. Morse is, of course, a digital
signal being composed of a series of pulses and spaces
similar to our PCM. A feature of both is that the
pulses are all of the same amplitude, irrespective of
whether the modulated audio signal in the case of
PCM, is of high or low level. Low audio signals can-
not then get lost in a high noise-level, so this in turn
enables a higher dynamic range (ratio of high to low-
level signals) to be sent. As the receiving equipment
responds only to the pulses, noise originating in the
link has no effect at all, so it is, in fact, noiseless.
Only if the noise approached the level of the pulses
would it have an effect but this would be extremely
unlikely.

PULSE SHAPE

Pulse-shape is of minor importance as long as the
receiver recognises it as a pulse and counts it; har-
monic distortion therefore will likewise not affect the
signal and there can be no loss of information con-
tained within the modulation, so the audio frequency
response cannot be modified. Hence there is zero dis-
tortion over the link. It can be seen then that high
bandwidth requirement is more than compensated
for by the virtually ideal transmission characteristics.

The BBC links combine 13 PCM channels into one
having an overall bandwidth of 5-5MHz, the same as
for a single television channel, which enables the
links and associated equipment to be standardised
with that of the television service. The 13 channels
can be used for separate mono programmes or six
stereo with one spare.

NOISE

Although the signal becomes unaffected by noise
once it is encoded, noise in the analogue or encoder
circuits will be encoded along with the audio signal.
The noise is stated to be —69dB weighted, which is of
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a very low order, much less than could be picked up
on a long analogue studio link. The possibility of
error in the signal has been provided for. Each
sample, as we have seen, consists of thirteen pulses
or spaces. If, due to an error in the encoder or else-
where, there is a discrepancy, the decoder will recog-
nise the error and hold the value at the last error-
free sample until the next such one arrives.

RESULTS

For high-quality results the sampling rate and bit
quantity used by the BBC is necessary, but good
results are possible with more modest parameters.
Some private telephone systems which carry speech
only use an 8kHz sampling rate to give a 4kHz upper
frequency response and 7 binary bits. An interesting
feature of some of these systems is the polarity re-
versal of alternate pulses. Thus two pulses form a
complete cycle and thus halve the bandwidth re-
quirement.

A demonstration at the Sonex 1973 exhibition gave
a direct comparison, with recorded piano music, of
results obtained with different bit quantities. When
using 12 bits, results were indistinguishable from the
13. At 11, results were still very good but there was
a barely perceptible trace of distortion, while at 10
it was more easily detected. From 9 down it became
progressively worse. The quantisation distortion has
a rather unusual sound which can best be described
as a ‘crumbling’ effect. It should be noted that each
binary digit reduction corresponds to a halving of the
actual sampling levels, and a doubling of the dis-
tortion.

It should be emphasised too, that PCM applies only
between studios and transmitters, the broadcast
signal being in the normal analogue form irrespec-
tive of the type of link used. Digital broadcasting
is possible but existing receivers would be rendered
obsolete unless both forms existed together, since
compatibility is always a major consideration when
contemplating any change in a broadcasting system.
Furthermore, with the present congestion of the radio
bands, the extra bandwidth, although technically easy
to achieve. would be impractical. m

@ Cay !

...Late registered Student of *’Radlostructer” Electronics Training Course. Picking
up threads, requires complete set of examination papers including Final Revislon
Course No, 1A.—W. R. Sharples, 37t Whalley New Road, Blackburn, Lancs.

...Any Info. on tube in Cossor 3339 serial no. 3 'scope. Tube has ''serlal no, V10684
Type 09" on it.—M. Westwood, 103 Mandeville Road, Hertford, Herts.

...Circuit diagram or any information on Cossor Oscillograph (double beam
oscilloscope) Mode! 339. Loan or purchase.—dJ. L. Bennett, 29 Cleveland Road,
Chichester, Sussex.

...any Info. on "TWIZEHILL' scope Type 0.134.—dJ. M. Knight, 32 Maida Road,
Belvedere, Kent DA17 GJP.

...gen on the Radio Rentals receiver No. 218. Circuit and component types/valves,
most h$lpful.—Slephen Harrold, White Horse, Saham Toney, Thetford, Norfolk
P25 7ET. '

ey

...Wanted to buy or loan, manual or circuit dlagram for TCS-6 ex USN Rx.—S.
Wilthnell, 18 Russell Square, Chorley, Lancs.

...| wish to purchase the manuals for 62 set Mk |l and No. 10 crystal calibrator
{Including mods.).—M. J. Pearce, 21 Hall Meadow, Wedges Mills, Cannock, Staffs.
WS11 1TB.

...Information on converting the 1155 Communication recelver to the Aircraft
Band.—W. Stanley, 95 Bangor Road, Newtonards, Co. Down, Northern Ireland
B8T23 3BZ.

...any gen on the R and TV Components 3-speed tape deck. What amp should 1 use,
which heads and where should the pressure pads be fitted ?—John Watkins, 91
Conlston Road, Patchway, Bristol BS12 5JS.

...service sheet lor Grundig " Elite-Boy"’.—W. McQuiston, 16 Eastermeade Gardens,
Ballymoney, Co. Antrim, Northern Ireland BT53.

...Service sheet/circult for J & A Margolin Stereophonlc Ad5 Record Player. Will
photocopy and return.—A Jolnes, 11 New Road, Hatfield Peverel, Chelmsford, Essex.

...Any Info. on recelver valves B.V.A. 276D, B.V.A. 246A, and B.V.A. 266D.—
C. R. Jolly, 8 Woodslde Road, Bickiey, BR1 2ES

wwwW americanradiohistorv com


www.americanradiohistory.com

FPr—————ec e ——————

Coo ||ghhng for\ hot parties.

Velvet dim to full brightness ata
touch of the finger. Off/on and
infinitely variable.

Economical too!

As the light is progressively
dimmed, so the current consumption
drops - think of it as an electric tap.
300 watt capacity, straight
replacement for standard light
switch.

Beta light glow makes switch easy
to find in the dark and consumes no
current.

Complete kit of parts £2.80 or.
made up £2.90.

Hot Ignll'lon for cold mornings

The Jermyn capacitor discharge
ignition system.

Instant starting in all weathers,
Even with a near flat battery, the unit
will produce a full sized spark.

Justone of the many advantages
of an electronic ignition system, the
others are:

High energy spark even at

maximum revs. I

Smoother running.

Less strain on battery and starter.

Lower petrol consumption.

Long plug life with infrequent
adjustment (typically 20,000 miles,
gapped at .050").

No contact breaker arcing giving
long life and less adjustment
(typically 20,000 - 25,000 miles)

STATE + or — earth
\‘\Q
\‘

when ordering.

Complete set of parts to build it Reprints of
yourself for only £7.75, as described Save 55p the two part feature are available at
in Practical Wireless and fully B b h { L1000 25p.
approved by the author. Uy both for :
_________________________________________________________________________ -
To Jermyn Industries, 161 Vestry Estate, Sevenoaks, Kent. All Prices Exclusive of V.A.T. :
Please despatch return of post ... . Inghtdmmerkxt ... lightdimmer ... S 1
Ignition Kits . .... . -+ or — earth.. . £10 pair. Enclose cheque or postal order. :
i
" JERMYN!
NAME . o ot e el o e :
1
1
1
..l

B R e et o 2 A=Y al 2= alTa) al IS eV N adaTaa)
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SINCLAIR CALCULATORS

Cambridge Kit £14-95 (£1-80)
Cambhridge Assembled £16-95 (£2-00)
Executive £27-95 (£3-05)

Executive With Memory £34-95 (£3-75)
New Sinclair Scientlfic £39-95 (£4-25)

FERRANT! ZN414

IC radio chip with data £1-20(23p). Also available
kit of extra parts to complete a radio £2-39 (40p).

Send sae for free leaflet.

SINCLAIR PROJECT 80
AFU £6-95 (€9p)

PZ6 £7-98 (79p)

PZ8 £1-98 (79p)

Decoder £7-45 (74p) Trans for PZ8 £3 35 (50p)
Tuner £11-95 (£1-19) Stereo 80 £11-95 (£1-19)
Project 805 £26-95 (£269)

2 x Z10/Stereo 80/PZ5 £25-00 (£2-50)

2 x Z40/Stereo 80/PZ6 £27-75 (£2-77)

2 x 760, Stereo 80/PZ8/Transtormer £33 11 (£3-31)

Write for our most competive quotation

SINCLAIR GOES QUADRAPHONIC!'

Introducing the Napolex QA10
self-contained matrix
quadraphonic synthesizer. Just
feed the output of a Project 80
stereo system into it and hook
on 4 speakers to obtain the
tatest experience in sound
Send for free leaflet.

Only £9-95 (£1-30)

SINCLAIR
SUPER IC12
6W rms power
With 44 page
booklet and
printed circuit
£2-10 (43p)

SWANLEY IC TOMORROW £1-80 (40p)
The world's most powerful IC amplifier. Similar
to IC12 but rated at 10W r.m.s. power. Supplied
with data but no printed circuit. Write for leaflet.

DELUXE KIT FOR THE IC12

Inctudes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono verslon £1 60 (27p).

Stereo model with balance control £3-60. (48p)

1C12 POWER KIT
Supplies 28V 0-5 Amps £2-67 (50p)

LOUDSPEAKERS FOR THE IC12
57 8 ohm £1-10 (27p). 57 x 8~ 8 ohm £1-55 (37p)

PREAMP KITS FOR THE (C12

Type 1 for magnetic pickups, mics and tuners.
Mono modei £1-35(25p). Stereo model £2-40 (36p)
Type 2 for ceramic or crystal pickups.

Mono 650 (18p). Stereo £1-30 (25p)

SEND SAE FOR FREE LEAFLET ON KITS

EX COMPUTER PC PANELS
4 x 2in packed with semiconductors and
top quality resistors, capacitors, diodes
etc. Guaranteed min. 35 transistors,
plus data. 10 boards 50p (12p)
25 boards for £1 (30p)
Dural extruded heatsinks outline 10D
black anodised. Drilled for 4 x TO3
transistors. 5 x 4 x 14" 40p (14p)
Similar to above but 5 x 8 x 14" drilled

for8x TO3 70p (26p)
COMPUTER GRADE
ELECTROLYTICS
12,0007¢ 100v, 5 x 2% dia £1 (25p)
30,0007¢ 25v 65p (20p)
ELECTROLYTICS
4,0007¢ 70v, 3,600;¢ 40v, 44 x 2 in dia
55p (14p)
10,0007¢ 35v, 5,0007¢ 35v, 44 x 2 in
40p (12p)

100 piv 20A, Si diodes 4 for £1 (10p)
100 piv 3A, Si diodes 4 for SOp (7p)
250 mixed resistors 60p (9:p)
250 mixed capacitors 60p (9ip)
200 Si planar diodes 50p (7p)
Min. glass neons 8 for 50p (7p)
Reed relays mixed 10 for 50p (7p)
Micro switches 8 for 50p (9p)
Papst extractor/blower fans

100 c.f.m. 43 x 43 x 2in  £3-50 (28p)
QH bulbs 12v 55w 50p (6p)

Postage and package shown in brackets.
ADD 10% VAT TO TOTAL

KEYTRONICS
(Mail Order onty)
44 EARLS COURT ROAD
LONDON WwWs8. 01-478 84993

BATTERY
ELIMINATOR
BARGAIN s

The most versatile
battery eliminator ever l @
oftered. Switched out-

put of 3, 45, 6, 73,

£4-15 (70p)

Other eliminators stocked

250mA:—3 way switched model giving 6, 7} and
9V £2-95 (60p).

50mA: 6V £1:80 (40p). 9V £1-80 (40p). 73V
cassette type £2-25 (40p). Double 6V+6V
£2-50 (45p). 9V+9V £2-50 (45p)

S-DECS AND T-DECS
S-DEC £1-98 (31p)
T-DEC £3-63 (47p)
p-DEC A £3-99 (51p)
u-DEC B £6-99 (81p)
IC carriers:

16 dit: plain 81p (15p)
with socket £1-77 (25p)

10 TOS: plain 78p (15p) with socket £1-68 (24p)
Experiment guldes: A £1-50 (26p), B £1-77 (29p),
C 90p (15p), D £2°40 (35p), E £4-20 (53p)

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown in brackets after the
price to cover the cost of post and VAT.
Official credit orders from schools etc. welcome.
No VAT charged on overseas orders.
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H A C SHORT-WAVE
[ [ . KITS

WORLD-WIDE RECEPTION

Famous tor over 85 years fur 3hort-Wave Equip-
ment of quallty, “H.A.C." were the Origlaal
nuppliers of Bhort-Wave Receiver Kits for the
amateur constructor. Over 10,000 satisfied
castomers—Including Technical Gouegeu, Hoa-
vitals, Public 8chools, R.A.F., Army, Hams, etc.

1974 “DX» RECEIVER

Complete klb—Pnce 24-30 (incl. p. & p. & V.A.T.).
Customer writes: Australia, India and America
at loud volume.”—'‘1 have now heard over 300
stations including many Amateurs. I have
received :SJA Q.8.L.. verifled reporta from all
This kit contains all genuine short-wave com-
ponents, drilled chassis, valve, accessories and full

instructlons. Ready to memble and of course,
a3 all our products—tully guaranteed. Full range
of other 8.W. kits, including the famous model
K plus” (1llustmtcd above). Allorders despatched
by return. Send now for free descriptive catalogue.
of kita & Test Report availabl
EXCITING COMPETITION for S8hort-Wave
hateners. Aend stamped envelope for detafls.

“H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. 16, EAST GRINSTEAD,
SUSSEX RH19 3SN

www americanradiohictorvy com

‘Wire Waund Resistors. Our selec-

tion of mixed valuwes. 30 for £1-50.
100 for £4-00.

Audio Amplifiee Module. Mullard
LIP1173, output power, nominal 10 watt,
supply voitage --24 volt, with data and
circuit, £2-50.

Ferguson Stereogram chassis,
Model - 3357, all tramsistor, ‘meditm,
long, VHF/FM. 3 watts per channel
S/M. with connection data, less tuning
scale, £20.

Crystals HCSU: 52-03333 MHz:
52- 02500 52-01667: 51-56667: 51-583

31 9-530-55: 9-090-52:
9-087- 5 9-096-87:50p each.
Electrolytics: 32,32[32/uF 325v. 2V%
12" 35p: 3000uF 50v, 4"x 13" 40p: 2000uF
30v, 2”x 14" 25p: 2900uF 30v, 21"%1”
25p: 2000uF 35v 37X 1* 30p: 470:F 100v
3"x 134" 25p: 2000/2000uF 25v 27x<4”
35p: 30,200uF 25v 437X 24" 50p: 20CuF
350v/300/100/32uF 300v 3”x2” 58p:
700uF 200v 34”X 1:” 30p: 16/16uF 275v
127X 17 20p: 40/40/20u:F 275v 37X 1~ 26p:
4£00/900,'900uF 30v 247 14” 50p: 4000:F
35v 3”x 13" 40p: 200/100/50/100xF 325v
37X 14" 5Cp: 4000uF 18v 2"x1” 20p:
470uF 25v 14"X " 15p.
Matched pair of bookshelf speake-s.
Teak finisa, size 127X 87X 5" 8» 5 8”
olhms ceramic, 5 watts RMS. Complete
with din leads. £11:00 pair.
Thorn TV IF chassis, 950 series
(less valves), £1-73.
UHF 625 transistor push button tuner
(NSF Telefunken) as used on Decca
MS2400, Brand new amd boxed, £3-25,
Light Dependent Resistors (RCA
sc3536) 20p each, s for £1:00.
Ciystal Calibrator (second hand)
No 10 crystal comtrofled heterodyne
wave meter covering 500KHz-10Mkz.
(harmonics up to 30MHz) power
rejuired 330V DC 18mA, 12V 0-3A
DEC test equipment for 62T M/RC
£2-50 each.
P.C Boards (not computer panels)
1 off 6 transistor single wave band.
1 cff 4 transistor audie. 1 off 3 transistor
£1-60, th7ee boards.
Rank EVR Teleplayer colour trans-
lator panels, type and componen:s
onm new parels listed as follows, £2-59,
each’ pznel. Z605—14 " off BC148:
2 RCA cad054 (ic): * crystal 4-4336:8
MHz--Z507—12 off BC148: 1 BC108:
1. BC158: 1 RCA ca3C46 (ic), 1 RCA
cal045 (ic): Z608—23 off BC14e: 2
BC158—2612—12 oft ME4103: 2 BC-
251B: 1 BFY50.
Mains Droppers, 10 mixed values,
£1 00.
Edgewise Level meters, 20CuA,
size 1” overall. 50p.
Chrome Plastic knobs, 3 types,
4 off eact with spring elip, £1-25.
Die Cast Boxes, 4{"x34”"x3” 5p:
84“% 54“% 2" £1 -20. BE"X 54" x 4" £1-70.
Aluminivm Chassis, 71"X51"x24”
T0p: 10"> T X 24" 85p 117X 74"% 24"
95

| 3
BSR P123, similar to HT70 single glay,
wita heavy die cast turntable, fess
cartridge, £11-00.

ransistorised FM tuner head,
witn A.M. gang, slcw motion drive
88-108 Mc 5, with circuit diagram, £2-30.

ALL ITEMS INCLJYDE VAT
All items post paid in GREAT BRITAIN

SURPLECTRONICS

216 LEAGRAVE ROAD,
LUTON, LU 1]D; BEDS.
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TOP QUALITY—LOW COST

o O

ot I

P.R4O

OLID STATE

R.F. PRESELECTOR

The PR40 R.F. Preselector 1s the solid state version of the world famous
PR30 which it now supersedes.

it employs Silicon "N Channet FET (F
followed by silicon NPN Broad Band R.
receiver performance over the range |
increase in gain up o an overall average o
rejection and noise ratio,

Supplied complete with co-

months Guarantee

F. Amp..
5 co 35 MHz, providing a considerable
§ 30dB, with improved image

ield Effect Tramsistor) front end

and will substantially improve

ax plug (less standard $ volz PP6 Battery). |12
t

£01-13 Carr VAT Paid

SOLID STATE

SHORT WAVE RECEIVER KIT

Al transistor 1. b Recerver tunes 550 KHz to 30 MHz (540 to 10 metres)
Medium waves—Trawiers—Ship { Shore

complete

coverage—no
Telephone—All Six Amateur Bands 160- ¢ nte
from Austrahia, Far East, Russia, USA etc, using 4 miniature

gaps.

10 metres—International Broadcasc
plug in Coils.

Hi-Gain FET Regen. Det./AF/AF Module Eiving full loudspeaker output to
any external 2/3 ohm speaker. Receives AM/CW/SSB.
Separate Electrical Bandspread, Calibrated Main Tuning.

A Quality CODAR-KIT with 12 months Guar
required, simple to build, printed circuit an,

futly detailed step by step.
Complete Kit with 4 Couls (less standard PP6 battery).
Stamp brings illustrated leaflets.

antee.

ON THE DESIGN STAFF—
G3SzZmM G

3IRE

£16-40
Care./VAT

|
I
I
I
]
I
MULTIBAND—6 |
|
I
I
|
I
I
I

No technical knowledge
d Pictorial Instruction Manual.

Paid

AMATEUR RADIO EQUIPMENT

"

COMMUNICATION RECEIVER

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.L.
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, International broadcast, Met. stations etc. etc.
giving world-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
signals. 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
fult guarantee.

Complete factory tested £32-56 VAT Paid/Carr. 80p.
NOTE. The CR70A has achieved a warld wide reputation for quality=
and performance, and is exported to many countries throughout the
world.
Mustrated leaflets are sent on request, together with lists of un-
solicited testimonials, the original letters being available for inspection
at any ume.

c n nAn B TELECOMMUNICATIONS AND ELECTRONIC
QUIPMENT SUPPLIERS TO H.M. AND OVERSEAS
GOVERNMENTS

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

Tet. 090-63-61901 BNIS - 8TZ

BENTLEY ACOUSTIC
CORPORATION LTD.
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3. for reply to any currespondence.
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AKE 20

DAVID ANDREWS

No. 62
VARIABLE RATIO COUNTER

A series of simple transistor projects, using not more than twenty components.

for a preset number of operations of the push

button PB1. The principal of operation is the
diode pump circuit. When the button is pressed C1
discharges into C2 through DI; as soon as the dis-
charge is complete D1 prevents any back flow of the
charge out of C2 and provided D1 and Trl and Tr2
all have low leakage characteristics this charge will
remain on C2 as a voltage.

Repeated pressing of PB1 will build up the
potential on C2 until it exceeds the level set at the
base of Trl which is preset by VR1. When this
happens Trl and Tr2 go rapidly into conduction,
aided by regenerative feedback, and C2 is discharged
giving rise to a negative going signal at the collector
of Tr2. This is fed to the PNP transistor (Tr3) and
generates a 9V spike with a reasonably low source
impedance.

THIS circuit gives a fast 9V positive-going pulse

l O +9V
I PB1{normally open)
o
c1 ™3
™1 BCY71
O 15uF NS14 Output

R1

o0V

Circuit of the variable ratio electronic counter.

With the values shown the circuit should divide
satisfactory up to frequencies of about 1kHz. To
interface the input with an electronic drive source
PB1 and R1 should be discharged and C1 should be
taken straight to a point that can give DC voltage
swings from 0V to +9V at low impedance, e.g. the
emitter of an emitter follower that is normally held
at 0V. The output of the circuit can easily be used
to drive a pulse stretching circuit which could trip
a low speed counter or a relay.

% components list

R1  10kQ W R4 1kQ) W
R2 2-2kQ {W R5 10k} IW
R3 1kQ W

VR1 5k linear pot.

Ct 0-15uF C3 0-22ufF

C2 2-2uF low leakage polycarbonate
D1/D2 1N914

Tri BCY71 (general purpose pnp silicon)
Tr2 BC108 Tr3 BCYN

PB1 Normally open push button

To VR

be® © O O O 0 O O OO O O O I X ¢ o .—L—.—+9V
R LR HOUEELTEN U;Dm
D1 RS | €

To | ® o 0 90,80 o oo

o +]| o4 ° o G o > o oo

PB1 o C1 o bw) o ! o o o o

° D2 o obw: o g ° 540
o o C2 ° P Tr20 °C3 o o v 0 BCY?_‘

=0 o© o 3 o 5o © o o o o
g 8C108

o o n ° ° oOo ° o f o

R1
6 o v ° o o |R3 0 o & o | oo ov
o o o o o oo o o 0o 0o 0o v 0o PR -

Direction of strips

Circuit arranged on Veroboard, VR1 and pushbutton being mounted
externally.

The divide ratio is given by the nuinber of times
PB1 has to be pressed before C2 is discharged by the
transistors and with the values given in this circuit
is adjustable, by means of VRI, between about 3
and 20. If the repetition rate of button pressing is
low there is bound to be some charge lost from C2
due to its own and transistor leakage. However, the
prototype worked quite reliably at a rate of approxi-
mately one press per second. It is, however, antici-
pated that this circuit would interface with an
electronic source of signal operating at a low audio
frequency and this problem is then not likely to
arise.

P.W. ELECTRONIC COMPONENTS

BUYERS' GUIDE

Special supplement in the October issue giving details
of components commonly available, foliowed by
additional sections in succeeding issues. More details
on page 116 of the June issue.

WIRELESS TELEGRAPHY ACT

Readers and advertisers are reminded of the require-
ments laid down by the Wireless Telegraphy Act. [t
is an offence in the U.K. to install or operate wireless
telegraphy apparatus except under the provisions of
the Act and, except in the case of broadcast sound-
only receivers, a licence must be obtained.

Included within the provisions of the Act are any
apparatus transmitting deliberate signals for any pur-
pose such as “‘walkie-talkies’, radio-controlled models
or servos and some types of metal detectors. Appara-
tus radiating interference signals are subject to con-
trols which aiso come under the administration of the
same Ministry. If you require full information, please
write to Waterloo, Bridge House, Waterloo Rd., SE1 8UA.

P.W. TOOL KIT OFFER

Demand for the above tool kit far exceeded expecta-
tions and we have had to look for alternative supplies.
We apologise to all those readers who have been kept
waiting. By the time this issue appears we expect to
have cleared the arrears of orders.
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LEARNING BY PRACTICAL PROJEGT STEPS

PART 10—LOUDSPEAKER DRIVERS

it is necessary to use electronic signals to drive a

loudspeaker. This part of the series will describe
several alternative ways this can be done but we
shall limit ourselves to considering only low powers
in the experimental projects mentioned. The reason
for this is solely to keep construction simple and to
ensure that only low cost components need be used.
Having said that let us hasten to add that the
principles to be described are also applicable to the
highest of power amplifiers, however, there are
usually special protection circuits in these cases
which tend to complicate the issue—and in many
instances the protection circuitry can be more com-
plex than the amplifier itself.

In one or two previous projects we have driven
loudspeakers without saying too much about the
method we have adopted; now is the time to fill the
omission.

In an amplifier we have to provide several logical
stages of amplification some of which we have
already covered; basically these can be summarised
as, (a) an input pre-amplifier which helps compen-
sate for the impedance of the signal source, (b) a
stage which will tailor the frequency response or
provide a degree of tone control and (c) a stage
that increases the level of signal voltage; this latter
stage often brings the signal level up to the maxi-
mum needed for the application but usually the
output impedance of such a stage is fairly high and
certainly cannot be used to pass sufficient current
through the low impedance of a loudspeaker speech
coil—which can be anything in the range of from
3 to 70 ohms. The prime objective of a power stage
is to take the output from the voltage amplifier and
match this to the low impedance of the loudspeaker’s
coil; at the same time a degree of voltage amplifi-
cation might also be applied.

The loudness of a loudspeaker is proportional to
the amount of electrical power one can dissipate
within the speech coil of the loudspecaker. If one
knows the impedance of the loudspeaker the power
can be quite simply calculated in terms of either the
voltages developed across the speech coil or the
current flowing through it. These, of course, are
a.c. quantities because we are dealing with signals
as opposed to bias currents—in some instances (as

IN ANY audio system there comes a time when

r WWW americanradinhictar, com.

we shall see) we have to take account of the latter.
If we assumne that all the current flowing through
the coil is a.c. and comprises signal current the
power dissipation can be stated as

I X Z v
or
where 1 is the current through the coil and V is
the voltage developed across it (these can be peak
or r.m.s. values depending on whether we are dealing
with r.m.s. or peak power). Z is the loudspeaker’s
impedance. It is simpler to take the second equation
for most purposes and we can see from it that for
a given signal voltage we get most power dissipation
for the smallest loudspeaker impedance; however
we must ensure that the voltage source is not
“current limiting” i.e. it must come from a very
low source impedance.

For maximum power coupling the source im-
pedance should equal the loudspeaker’s impedance.
Assuming ideal impedance matching ;if we have a
signal amplified to 1V r.m.s and apply this to a
350 loudspeaker the output power will be

1 X1
35

which is just under 30mW; reducing the speaker
impedance to 3} would, theoretically, give about
300mW of power but the current requirement would
be up by a factor of about ten.

It would be better to double the voltage of the
signal to get higher power, because there is a square
law relationship between the two, and one does not
have to provide a very low source impedance—this
is always difficult and provides other problems with
power supplies ectc. For highest powers it is
obviously desirable to have as high a signal voltage
as possible together with a low impedance output.
To obtain 50W into a 150 loudspeaker would require
signal voltages in the order of 27-5V r.ms. To
obtain this high signal level it is necessary to have
power rail voltages in excess of 50V. Tt is thus
impossible to get really high powers unless one is
prepared to operate with reasonably high voltages
as well as low loudspeaker impedances.

Throughout this series we have operated, in the
main, with a 9V supply rail and a 35 loudspeaker.
Assuming we made preamplifiers with ideal mid rail
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biasing the peak signal voltages we could obtain
would be 4-5V which corresponds to about 3-2V
r.m.s. Given these parameters the maximum powers
we could produce would not exceed 300mW r.m.s.

Summing up, we need to get as high a current
with as high a voltage as possible across the speech
coil and the experiments that follow show various
attempts at getting to this end by different methods
—each method has its pros and cons which we shall
discuss.

Fig. 71 shows an obvious way of driving a loud-

speaker and is an extension of the grounded emitter.

amplifier—covered in previous parts. Strictly
speaking we should consider the loudspeaker as
having an impedance a.c. signal but in practice this
is very close to its d.c. resistance; inductance is low
and hence inductive reactance at low frequencies is
fairly small. If one considers LS1 of Fig. 71 as being
a 35 resistor we can select a value for R1 which
will give us a mid rail bias at the collector of Trl.

-0 +4-5V
IN013 LS1
350hms
2:25V
Tr1 '
BC108
-0 OV

Fig. 71 : For the collector potential to be mid rail Ic () 65mA and hence
R1 must be about Sk(). Quiescent power dissipation in Tr1 is about
150mW. Input impedance is low.

Before doing this we have to consider the maxi-
mum current rating of the transistor with reference
to the maximum current that might flow through
LS1 when the transistor is fully conducting. Imagine
that the supply voltage was our usual 9V and that
Trl was fully conducting; the potential at the collec-
tor would be a fraction of a volt (the saturation
voltage) and the current flowing would be nearly

9
T approx 250mA.

This is more than twice the current rating for
the transistor hence if a.c. input signals were of
sufficient amplitude we might drive the transistor
into saturation and burn it out at the same time. By
reducing the supply rail to 4-5V we would only just
be exceeding lc(max) for the BC108 even if we
applied this maximum input signal. Due to
saturation voltages and forward drops in the pre-
ceding circuits it would be unlikely that the collector
current would exceed the maximum rating of 100mA.
We have thus deduced that with this particular
transistor the maximum supply voltage in this appli-
cation is 4-5V for safety. R1 is calculated in the same
way as in a previous part to give a mid rail collector
voltage so that signals can give peak positive and
negative going excursions of 2:-25V.

Wire up the circuit of Fig. 71 and measure the
quiescent voltages but also take special note of the
quiescent current being drawn in the absence of
input signal. It is comparatively high and causes
power to be dissipated in the transistor and the
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speech coil of the loudspeaker to no useful effect.
This is a feature of this type of amplifier which
comes into the general class of Type A circuits. The
maximum r.m.s. power output for a 2-25V peak
signal would be approximately 70mW and this com-
pares with nearly 150mW of static dissipation caused
by the quiescent current. Not very efficient!

In theory the maximum efficiency of a Class A
amplifier is 50 per cent and this is its main drawback;
it means that transistors get unduly hot, a lot of
current is drawn from the supply under quiescent
conditions and, in the case of portable equipment,
one would suffer from rapid battery exhaustion.
Some Hi-Fi purists will claim—probably correctly—
that the class A circuit will provide the best fidelity
of signal reproduction because the transistor is
operating as a ‘“more or less” linear amplifier, i.e.
the current through the loudspeaker is directly pro-
portional to the signal current and there is no way
that distortion can creep in. This, of course, is not
strictly true—particularly in a simple circuit such
as this one because, for a start, hyg for a transistor
varies with collector current and thus the true
linearity (assumed) is not realisable in practice with-
out considerably more complexity. Nevertheless this
is a very simple way of providing an audio low
power output in simple applications—in particular
those that will be subjected to intermittent use.

An example is shown in Fig. 72 where the output
from a simple oscillator is used to drive a loud-
speaker as a morse practice oscillator. When con-
structing this unit observe that LS1 must be 35Q and
the supply should not exceed 4:-5V.

S1 (Morse key)

+4-5V
/c o
LS1
350hms
Tr3
BC108
T Tr2
BC108 BC108 ov
—_

Fig. 72: Using the simple class A power stage in a morse prac:tice

oscillator circuit, As the signal voltage is high C3 could be omitted

and R5 is then connected directly between Tr2's collector and Tr3's
base.

Because we have signals as high as 4-5V at the
collector of Tr2 it is not necessary to have C3 in
circuit because the signal will be driving Tr3 from
one extreme of conduction to the other and the
sophistication of mid rail biasing is not necessary
hence the circuit can be simplified by taking RS
from the collector of Tr2 direct to the base of Tra.

To obtain a higher output power we need to in-
crease the supply voltage and reduce the loud-
speaker’s impedance. If this is done we have to use
a transistor with a higher current and power dissj-
pation rating; at the same time we illustr_ate, in
Fig. 74, how we can use the simple expedient of
making the power stage from an emitter follower
(the input signal is so high that we do not need any
form of voltage amplification). To provide sufficient

'
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Fig. 73. Layout for Fig. 72

THOTS

S1
-~ +ov

Fig. 74 : Using a power transistor and an emitter follower driver enables
us to use a lower resistance load (giving more power) and af the same
time we can increase the supply voltage for more power.

signal base current into Tr4 without loading the out-
put of the multivibrator we have inserted Tr3
making, in effect, a super alpha pair. This type of
output is ideal if we are not worried about mid rail
biasing in the output stage.

The base of Tr3 could have been connected
directly to the collector of a conventional grounded
emitter amplifier and the mid rail voltage would
automatically have been reflected in the quiescent
potential at Tr4’s emitter—if one allows for base/
emitter forward drops. The only problem with that
would be that there is a high standing quiescent
current flowing through the speech coil of the loud-
speaker giving rise to heating and also the cone
would be displaced preferentially in one direction.

To be continued

%) = (o)
S
morse key

+9V

cumme
heS

»
*

O
<

> g =

Fig. 75: Layout for Fig 74
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NO TICK GIVEN HERE

CMOS circuits intended to form
a two-chip digital watch system have
recently gone into quantity production
at Intel. A total average power con-
sumption of only 15uW means that
the watch will operate for more than
a year from one mercury cell.

The oscillator/divider
intended for use with a 32kHz crystal
and is capable.of an accuracy of
better than 1 minute per year. The
other chip contains the decoder/
driver circuitry and is offered in two
versions. One of these provides the
facility of being able to switch the
display to show minutes and seconds.
The hours display is then blanked.
To help you time intervals of a few
seconds, both versions of the output
chip cause the colon separating the
hours and minutes to flash at 1Hz.

GROWING

Developments in liquid crystal
displays continue apace. A French
company has recently exhibited a
5000-point matrix display giving a
text of 96 characters and, even more
intriguing, a simple animated picture
display twelve inches square.

At the IEA exhibition in London,
an Austrian firm was showing a
seven-segment display some 6 inches
high. -

MORE SCOPE OR
LESS?

Whilst television CRTs have got
a lot shorter over the years, those
used in oscilloscopes have stayed
much the same length, mainly as a
result of the good deflection linearity
required. Now Philips have developed
a new type of CRT which has a
diverging lens in the form of a domed
mesh between the deflection plates
and the screen. The tube length for
a given size of display is considerably

OTLIN

chip s

I ]

ELECTRIFYING

News from the USSR that scientists
at the Latvian Academy of Sciences
have discovered a method of rotating
non-metallic objects by passing them
through an intense electric field.
This effect, similar to that of a
magnetic field upon ferromagnetic

materials, has been demonstrated
using wood, mica and plastics
components. Suggested practical

applications include alignment of
parts on a conveyor belt or in other
assembly systems.

SOMETHING'S
MOVING

Small enough to be held in the
palm of the hand, Mullard's new
X-band (3cm.) Doppler transmitter-
receiver modules may well find
application in future vehicle collision
alarms.

Greatly enhanced signal-to-noise
ratio has been achieved by using
separate cavities for the transmitter
oscillator and receiver detector, both
coupled to a single integral antenna.

When used in an intruder detection
system, the module can pick out a
man moving at a range of 50 feet.
Just the thing to protect your price-
less art treasures!

SUNPOWER

In the United States, a Senate
investigation has been set up to
consider Federal support for a
programme of solar energy develop-
ment. Giving evidence to the
investigating committee, RCA
Research director Paul H. Rappaport
forecast that economical solar
energy systems could be in wide-
spread use in the U.S. within five
years.

A planned extension to the RCA
Building in New York will use solar
energy to help run its heating and
air-conditioning system.

g ON RECENT DEVELOPMENTS

FACE TO FACE

A spin-oftf resulting from the
recently introduced local government
changes is a new video-telephone
system developed by Rediffusion
Industrial Services.

The idea was that members of
the public wanting to make an
enquiry or complaint should not
have to travel long distances to one
of the new regional government
offices in order to see an officer
specialising in a particular field.
Instead they would go to their local
office where an automatically opera-
ted console would give them "‘across-
the-desk’” contact with the regional
office via video-phone. Also included
is a document scanner large enough
to show household goods or package
foods which may be the subject of
complaint.

Already, one large company has
expressed interest in the system as
a means of providing conference
facilities for its senior managers.

It would appear that the system
has great potential for saving time
and fuel by reducing the need for
travel.

MULTIPLEX

More news from British Rail on
improved communications, this time
aboard Inter-City expresses.

Equipment being fitted will provide
three channels—guard to passenger,
guard to driver and an audio message
playback system which is controlled
by distance travelled along the track.
All this information is distributed
through the train on only two wires,
which are also used to control the
train lighting.

Rather special measures have been
taken to protect the audio equipment
from spikes on the train wiring. These
spikes can reach 7kV'!

7\

)

Lreduced as a result.
=
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E[“[HA[ En“EHAg% Do you get annoyed at interference apparent on some short
: wave stations? Do you find the same station twice, once

where it should be on the dial and again where it shouldn’t?

These problems are frequently generated in the receiver

itself. Listen to the bands as they really are, on the ‘Epsom’

EV receiver. Alignment is simplicity itself—no expensive test

gear needed. One range calibration method sets up whole
-

spectrum 2-5 to 22MHz. Copies AM, CW and SSB signals
with automatic sideband switching. ls special features
can be builtinto your own receiver.

on)AUDIO] ALL ABOUT
SQUELCH, FET?s

L. .2
s

i
i N, ]
ik kg
f !
i I]‘ l W [ ‘ ‘ H | n | Field-effect transistors are quite €ommon
1] | | | | | nowadays in D-I-Y electronic projects
4‘ | ‘ | | but what do you really know about them?
‘ (]| l_l L‘ ' I. We eliminate the mystery and show how
" { ) ; ! they work and describe their'advantages.
| ) - } \ . d A - A
W / ( Many practical circuit applications com-
v J

" J H £ iT 5 plete a useful guide to FET’s.
y :

MANY OTHER CONSTRUCTIONAL
ARTICLES, SPECIAL FEATURES

Audio squelch circuits are frequently found in
radiotelephones, cutting out objectionable
noise in the absence of a signal. This simple
one-IC unit can be fitted to a public address,
intercom or other audio system where a high
background noise level presents a problem.

AND REGULAR COLUMNS
ON; SALE IN AUGUST

The above details are subject to the national industrial situation
at the time of going to press.
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ANY hifi enthusiasts tend to dismiss head- +20
M phones out of hand, probably through 4T
memories of the strangulated reproduction +15 Py 3
of the Services surplus ‘cans’. In contrast, modern \iisc
stereo headphones are capable of giving a startlingly T +10 =
clear and well defined stereo image, with a quality of o~
reproduction exceeding that of the best loudspeakers. @ N
By isolating the listener from his environment they bs 0 st radid
give a sense of detachment, enabling one to devote IS /‘/’“
one’s entire attention to the music. For the same 8 _g A ™
reason they are excellent for studying languages or &
for those whose musical tastes differ from those of -10
their family. l )
Headphones are ideal for those just starting to —15
acquire a hifi system as they minimize the ex-
penditure required. Later, when it is desired to “205 100 1000 10000
expand the system, it is only necessary to add a pair < Frequency Hz —— WD
of amplifier modules, a power supply and a pair of
* Ferranti Lid. Fig. 3: Response curves of the amplifier for record or radio.
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Fig. 2." Circuit of the power supply sectior

1 of the 'Derby’. Fig. 4: The effects of the tone controls are shown in these curves.
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loudspeakers as the headphones amplifier serve as a
preamplifier. The circuit described here gives a
standard of perfomance equal to a good hi-fi amplifier
and it can be used with any make of headphones
provided the impedance is greater than 8 ohms. The
circuit is designed to give an output level of at least
1 volt into any impedance and this will be sufficient
to generate a sound pressure level of 90dB or more
with most types of stereo headphones.

CIRCUIT

The circuit diagram of the amplifier is shown in
Figs. 1 & 2. The input stage comprising Trl and Tr2
is conventional and provides a 5mV input with RIAA
equalisation for magnetic cartridges and a 100mV
input with a flat frequency response for radio etc.
Other inputs can be added by the constructor if
desired. The response curves of the radio and disc
inputs are shown in Fig. 3.

The output stage, comprising Tr3-Tr7, follows the
same general lines as a normal hi-fi power amplifier
but has been designed for a very much lower power
level. The tone control is of the Baxendall type and is
incorporated into the feedback loop of the amplifier.
The response curves of the tone control are shown
in Fig. 4. The output stage thus serves as both a
power amplifier and a tone control stage.

The balance control operates by varying the feed-
back and hence the gain of the output stage and for
this reason it cannot reduce the signal level to zerg.
It does however provide a variation of +9dB between
channels. This is entirely adequate for use with
headphones as the headphones themselves are usually
well matched. The variation of distortion with output
level is shown in Fig. 5.

CONSTRUCTION

The prototype was constructed in a 714 X 41X 2in.
diecast box which was decorated with a coat of silver
paint and a pair of wooden ends, to give a domestic-
ally acceptable appearance. However, any suitable
case can be used, provided that the same layout is
adhered to. A duplicate of the prototype has been
constructed in a record player plinth on a small
aluminium chassis. Drilling details for the diecast
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Rd R104 100k}
RE R105 470kQ
RE R106 330Q
R7 R107 47kQ
RE R108 10kQ
R9 R109 220kQ
R10 R110 470k

R14 R114 470kQ
R15 R115 2-2kQ
R16 R116 15kQ2
R17 R117 15kQ
R18 R118 39kQ
R19 630Q2
R20 R120 15kQ

Resistors
R1 R10M 100kil  R11 R1114-7kQ  R21 R121 68kQ
o3 R2 R1024-Thl RI2 R11215kQ  R22 R122 100k
R3 R103 33002 R13 R113 10k  R23 R123 4-7k(X

R24 R124 1kQ
R25 R125 10kQ
R26 R126 1kQ
R27 R127 100
R28 R128 100
R29 R129) Fig.
R30 R130 [ 10

All W or $W 5% carbon film
LH channel numbers have 100 prefix

VR1 VR101 10kQ2 log dual gang with DPST switch-
VR2 VR102 100k linear dual gang

VR3 VR103 100kQ linear dual gang

VR4 2-2k(} skeleton preset pot

If a fully variable balance control is desired VR4
should be made a 2-2 or 2-5kQ2 pot (linear law) and
mounted on the front panei

Capacitors

C1 C101 14uF 35V TB  C12 C112 0-022uF 160V P
C2 C1024-7uF 35V TB C13 C113 1000pF 125V Poly
C3 C103 47uF 25V Elec C14 C114 1000pF 125V Poly
C4 C104 33pF 125V Poly C15 C115 47uF 10V Elec

C5 C105 104F 25V Elec C16 C116 22pF 125V Poly
C6 C106 1uF 35V TB © C17 C117 6-8uF 40V Elec
C7 C107 470pF125V Poly C18 C118 0-1uF 250V P

C8 C108 6800pF 160V P C19 C119 680uF 16V Elec
C9 C109 0-022:F 160V P C20 2200uF 25V Elec
C10 470uF 25V Elec C21 0-01xF 750V D
C11/111 114F 35V TB

TB—Tantalum bead Elec—Electrolytic
Poly—Polystyrene P—Polyester D—Disc ceramic

Semiconductors

Recommended Alternatives

Tr1 Tr1i01 ZTX109 ZTX108B/C, ZTX382, ZTX383,
ZT X384

as above

as above

as above .
ZTX550, BFS97, ZTX537/538,
ZTX212

ZTX337/338, BFS60
ZTX537/538, BFS97

Z35270 or any ZS170/270 series
as above

as above

as above

Tr2 Tr102
Tr3 Tr103
Trd Tr104
Tr5.Tr105

ZTX109
ZT X109
ZTX109
ZTX502

Tr6 Tr106
Tr7 Tr107
D1 D101 ZS170
D2 D102 ZS170
D3 Zs$170
O Z3170

ZTX450
ZTX550

Miscellaneous

$1, 4 pole 3 way rotary switch. S2, Single pole
toggle switch. LP1, Miniature neon indicator lamp.
SK1/2, 5 pin DIN sockets {2). SK3, Stereo jack
socket. T1, Mains transformer 12V+12V 6VA (RS
Components Ref. Min. Tr. 12V). Knobs (4). Diecast
box Eddystone 6827P.

Davian Electronics, PO Box 38, Oldham, Lancs,
OL2 6XJ can supply PCB at £1-85, kit of semi-
conductors at £3-10 or both for £4-75, all inclusive
of VAT and P/P.



www.americanradiohistory.com

OUTPUT

DISTORTION
TONE CONTROLS
DYNAMIC RANGE (Input)

SIGNAL/NOISE RATIO

BALANCE CONTROL
FREQUENCY RESPONSE

1-3V into 8 ohms This is sufficient to generate a sound
4V into 50 ohms »pressure level of over 90dB with most
6V into 500 ohms j headphones

0-14% with 8 ohm load

0-02% with 50, 500 ohm foad [ 1V Output at 1kHz

Bass -+ 12dB at 50Hz

Treble 4+ 12dB at 15kHz

25dB referred to 1V output
Disc:  67dB unweighted 20Hz to 20kHz

80dB weighted, 30 phon curve
Radio 69dB unweighted 72dB weighted

referred to
j1 V output

+9dB variation between channels

Disc within 1dB of RIAA curve 20Hz to 20kHz
Radio —3dB at 20Hz and 22kHz

[}
%
46 |
g, -
1 l/16
| n——13’é
E% Overall dimensions of case:
. 7% x 4% x 2'deep
2 5 £
5,8 16
R G | Hole drilling key:
A Ygdia
‘ 2% 3 B 74 dia
13 ’ c. g dia
4 o0 | s, . o
= - 4’y 2% D.. 4 dia
| ‘ ‘e €. .4BA clearance
‘ b F_ 6BA clearance
- - k '
TES—, - ¥
E=3 o O -G
L__ %,

“530_

[ A — ”—*——7/’1—*——7/"——>
8 8 B8 o 8

AM 0207

Fig 6 above, gives drilling information for the diecast box while in Fig. 7' below, the printed circuit board is shown aclual size.
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Fig. 8: Layout of compenents on the PCB and details of the associated wiring. The photograph shows the location of the
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Fig. 9: Detailed information on the connections to the inpul sockets and various controls.

box are given in Fig. 6, and after drilling the box
should be painted as desired. If wocden ends are
required the ends of the box should be left un-
painted.

Most of the small components are mounted on a
single fibreglass printed circuit board, Fig. 7,
measuring 5X3in. There is not a great deal of room
to spare and miniature components should be used
throughout. The first step is to assemble all the
components on the board as shown in Fig. 8, and
then to solder all wires for the external connections.
Twin screened wire should be used at the input and
between the volume control and R15/R115, but
ordinary thin connecting wire is satisfactory else-
where. All leads should be as short and direct as
possible.

Mount the stereo/mono switch S2, the pilot lamp
and the output jack socket SK3 on the front panel
of the case and then mount the mains transformer
inside. The assembled printed circuit board can now
be fixed in place on Y4in. spacers and wired up to S2
and SK3. Then mount the three potentiometers and
the selector switch and wire up as shown in Fig. 9.
Finally mount the two DIN input sockets and C20
and complete the wiring. The two rectifier diodes
D3 and D4 are wired directly between the trans-
former and the positive tag of C20. It may be
necessary to cut short the negative tag of C20, or
bend it down, to avoid shorting against the trans-
former. After assembly the wooden ends can be
fixed in place with contact adhesive.

The specified selector switch has three ‘ways’, so
an extra input can be added if desired. All that is
necessary is to provide an extra DIN input socket
and wire it as for the Radio input. If a sensitivity
differing from 100mV is required R1 and R2 can be
altered appropriately.

HEADPHONES

Headphones specifications tend to be rather con-
fusing, as they are often specified as ‘“suitable for
4/16 ohm amplifiers” when the impedance of the
phones themselves is usually much higher than 4
ohms. Most commercial hi-fi amplifiers feed the
phones output through a high value series resistor,

v e\ARRM-RRRrICaANnradiohictory com

oIP
RH
o/P
LH
SK3 R29 R129
INPUT INPUT
OF RH OF LH
AMPLIFIER AMPLIFIER
R30 R130

Fig. 10: Attenuator circuil for use when ‘Derby’ is employed to drive
power amplifiers. Take values of resistors from lable below.

AMPLIFIER R29 R30
SENSITIVITY R129 R130

50mV 1kQ 47Q2

100mV 1kQ 100Q2

200mVv 1kQ 220Q2

500mV 1kQ 1kQ

1V 0 1kQ

to reduce the signal level to an acceptable level.

This unit feeds the headphones direct and has a
very low output impedance, giving good electrical
damping. If the reader is in any doubt about the
correct impedance of his headphones the best course
it to measure the DC resistance with an ohmmeter.
The impedance is not likely to be less than this
figure. \

USE AS A PREAMPLIFIER

As stated earlier, this circuit will make a very
satisfactory preamplifier. The output of 1V is rather
too high for most power amplifier modules, so it will
be necessary to interpose an attenuator between the
unit and the power amplifier. Suitable values for
various amplifier sensitivities are given in Fig. 10.
If the attenuator resistors are connected via a
switched jack socket then the amplifiers will be auto-
matically muted when the headphones are plugged
in.
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Physical Features

Apart from the modulator itself, layout of the
game is not critical; nevertheless constructors are
strongly advised to use printed circuit boards due to
the large number of integrated circuits, Mechanical
construction of the prototype was kept as simple
as possible. In many respects the single plane lay-
out adopted proved to be ideal, allowing easy access
to all the preset controls. Another advantage of the
planar construction is that you can build the unit in
stages without having to keep it inside its case—this
is useful for carrying out tests and checking each
board as you go along.

Six circuit boards are used, each secured to a
sub-frame made of lengths of aluminium bar or
extrusion; when completed this subframe is lowered
inside a case. The only extra connections then
required are to the front panel controls and the
output points. The case was made from bent
aluminium sheet carefully glued at the corners with
an epoxy resin. The sloping front panel is hinged.

o .

sl

Board D
(Ball control logic) /

(Timebases and

ball generator RBoard B

1" minimum to allow clearance

for modulator mounted below board E B .

Board £
(Mixer and modulator)

(Left and right bases
and bats generator)

A
/ (Top and bottom bases

THE POPULAR NEW ELECTRONIC GAME

TELE-
TENIS

PLAYED ON THE TELEVISION SCREEN

M.J.HUGHES M A

The six boards are designated A to F and these
are laid out on the sub frame as shown in Fig. 7.
The mains transformer is bolted on to an aluminium
plate shaped to screw under the longer struts of the
subframe. When making the subframe ensure that
you allow sufficient clearance between the aluminium
struts so that there can be no chance of short circuits
between them and the pcb tracks. (About 3gin.
clearance is allowed between the longer edges of
each board and the copper to prevent such short
circuits.)

Apart from Board F each printed circuit has overall
dimensions of 3%in. x 5!;in. Board F has a length of
3in. but it has the mains transformer alongside it.
The overall length of your subframe should take into
account the dimensions of the transformer used if
different to that in the prototype. By making this
subframe first you can get the system partly function-
ing at each stage. Make sure that there is at least
one inch clearance between the underside of the
circuit boards and the lowest points on the subframe.
This is to prevent the modulator screening box,

T1 mains
transformer

Board C

7~ Sub-frame members
g
all ¥y x by in section

AM 0196

Fig. 7: Layout of printed circuit boards and mains transformer on the subframe. In the prototype
this was made from aluminium bar but any material of similar size may be used.
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which is live, touching the bottom of the Tele Tennis
final enclosure.

This month we shall describe the operation and
construction of boards E and F. If these are buiit
first it is then possible to monitor the signals from
other boards on your own television set—this
obviates the need for an oscilloscope (although if
you have one it would be most useful for setting up
purposes!).

Power Supplies

Three power rails are needed; a stabilised +5V for
the logic circuits, +12V (nominal) for the Ball con-
trol ramp generators and +12V (nominal) for the
modulator. We have separated the latter two 12V
supplies with heavy decoupling to prevent hum on the
RF carrier and to prevent the ball control ramps
altering the supply level to the modulator. Apart
from this heavy smoothing and decoupling it is not
necessary to stabilise the 12V rails.

The circuit for the power supply board is shown in
Fig. 8. The stable 5V rail is provided by a TO-3
encapsulated voltage regulator 7805. Other similar
devices could be used but some are prone to high
frequency oscillation which could present problems.
A 1000~F capacitor on board A provides LF de-
coupling, while 0-1’s at various points on other
boards reduce the chances of noise spiking from the
TTL. The smoothing capacitors for the two 12V rails
are located on boards D and E respectively.

Layout is pretty straightforward but it is essential
to heat-sink the voltage regulator with a piece of
shaped aluminium sandwiched between the IC and the
board. This heatsink can be live and there is thus no

% PCB functions

Board Function
A Time bases, Sync mixer, Ball generator, Ball
vertical change control
B Left and Right Base generators, Bat width
generators, Bat output
(o} Top and Bottom Base generators, Bat height
and position generators
D Ball control ramp generators, Bail control
logic, Service and Ball Boy control, Ball
blanking
E Video mixer, Video blanking, Sync/Video
mixer, UHF Modulator
F Power supply
sS4
o T
L |
|
t
¥
i
1
AC gy
mains
f RE68
! 2200 W
N v I l | oV
All boards
£ D25- D28
o NSO each

‘Fig, 8: Power supply circuit diagram. Smoothing capacitors for the
+15V rails are mounted on Boards D and E.

. Heat sink,22swg aluminium(21/2~ wide x 1%’ deep fin)
drili to clear ‘In/Out’ pins.

| e

D25 %
bo6 T D27
M—-—D——-l

i .
B 328

R&7

+5V +12Vto { +12V to QMOISAI
to ali board |} board OV to ail
boards D E boards
Fig. 9: Actual size layoul of Board F and location of componesis.
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| | ov
Composite - e o
vidgeo in ' 020 m e l
trom €38 | 495 § €105 '
i 1pf '
C107 10pF |
| —] |
| K130 3 = )
o e 1,_cm7 | C39
2000pF 2000uF
P .r::egrlatlon —4 £106 addea RIS | T
/ | §pf g 22k |
‘ Modulated
Screened R132 output |
Dox l 155 \02 I
Spf
| p | +12v
L el - See text

Fig. 10: Circuit diagram of the UHF modulator. Component references within the shaded area are those used by the kit
suppliers and should not be confused with references in the rest of the project.

need for insulating mountings. Mount board F and
the transformer on to the subframe and check that
the correct voltages are present. Do not worry if the
12V rails are reading high (probably around 15V)
because they are off load.

Modulator

The next step is to assemble the modulator. The
circuit is shown in Fig. 10 and we are indebted to
Crofton Electronics for permission to publish it
here. Provided the Kit's instructions are carefully
followed in every detail there are no major problems
to be expected. Remember, though, to take care
with the ceramic feedthrough capacitors and ensure
that the strip inductors L11 and L12 are precisely
cut and positioned. Mark and drill or cut holes in the
uniform copper area of the Mixer/Modulator board
so that the modulator will rest flush against the
square copper land. Bolt the modulator case firmly
into position under the board by means of the
potentiometer bush, so that the control spindle and
input and output connections all protrude through
the plain side ot the board.

Using a large soldering iron you should, eventually,
run a fillet of solder between the tinned modulator
case and the copper land to give extra mouating
support. Before doing this, however, it is as well to
test the modulator. Connect temporary leads
between the +12V and OV pins of the modulator

board and the corresponding points on board F and
fit the 2000.F smoothing capacitor (C39) on board E.
Set the tuning trimmer of the modulator and the
modulation potentiometer to mid positions and con-
nect the output socket of the modulator to the

. aerial socket of a 625 line standard television set via

a short length of coaxial cable, Switch on the power
and there should immediately be some indication on
the television screen that something has happened—
maybe the screen will brighten up or blacken off.

Check that the supply voltage is now about +12V
and try adjusting the tuning of the television set.
In the absence of any modulating signal there will
be no picture as such, but it should be quite obvious
that there is a carrier present as you tune through
the range. By turning up the modulation control
(turning anticlockwise) and touching the input pin
with a finger you might be able to display a faint hum
bar. At this stage it is sufficient to know that there is
a carrier. You can now progress with the rest of
bourd L.

Video mixer

The circuit for the mixer stages is shown in Fig. 11.
Diodes D17 and D23 in conjunction with R61 form a
diode OR gate which assembles all the waveforms
that define portions of the final picture. We call this
stage the Video Mixer. The combined output of this
stage is fed to the blanking circuit where the mixed

[
Mixea sync (D |
(Boara A) D17-D23 +5V C36 07
INQ14 each 47uf i
Top base @—-"—T N
(Boara C) R . 14 . cas
1 47uF
Bottom base @—"——‘ H To
(Board C) i) a o ¢ P& D24 X §R62 =[}— # modulator
1ING14 470 input
Lett b G )—-"-—
(Egoardasae) D19 e e
. . | Ic30 |
Rignt base O— Pl SN7400
{Board ) c37
Left vat Pzt 1 4 100uF * Composite
(Boara B) 3] [ (S Y » [
a b ¥ | m Q ) video out
Rignt vat @—)I——‘ | - f R63 * SK2YY (if required)
(Boara &) D22 J 2 = 5 | 330
Blanked L)aIID23 1 . Blanked R64§ R65§*
{Boara D) §R61 Vigeo Gates(c) and (@) video 330 330
330 of 1C30 are not used
Note. This is the ONLY point ov
where the OV rail connects 0 (D
S EERs % ;OV to modulator ¥ see text %//
Fig. 11: Circuit diagram of Board E, including Video Mixer, Blanking and Sync/Video Mixer.
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= et ——

Interior view of the prototype Tele-Tennis umit. The composite video
outpu! socket is not connected up.

sync (from board A) is ANDED with it by IC30a.
This has the function of ensuring that no video
signal is present during periods when we shall be
adding the field and line sync pulses.

The next stage is to combine synchronisation
pulses with blanked video. R62, R63 and R64 form
an additive mixer for the two signal sources, whilst
D24 clamps the tops of the sync pulses to ground.
Therefore, whenever a sync pulse cccurs this is
added to the video in a negative going direction. The
ratios of the resistors in this stage are important to
ensure the correct proportions of video and sync.

Two outputs are provided from this point. The
composite video signal can be taken straight to a
monitor if required, however we expect that most
constructors would not possess such an instrument,
and in that case C37 and R65 can be omitted. The
alternative is to feed the composite signal to the
modulator input via C38. Make sure that you connect
this capacitor with the correct polarity because the
case of the modulator 'is connected to the positive
rail.

Throughout this project we recommend that you
use dual-in-line sockets for all the integrated circuits.
Apart from allowing you to replace suspect devices
you will protect the guarantee given by most
reputable suppliers. Do NOT connect any of the
power lines to the subframe as chassis grounds. There
is only one connection to chassis and this is made on
final assembly into the case.

* components list

e R . {
= SEEE

BOARD ‘F’
Resistors—all { or W
R61 33052 R62 470f. R6Z  330(:
RE4 3302 R65 330¢:
Capacitors—all 25V electrohtics
C36 d47uF C37 100uF C3¢ 47uF

C39 2000uF

Semiccnductors

D17-0024 1N914 1C30 SH7400

Miscellaneous
PCB; DIL14 IC sccket; 14 wiring pins; Modulator
kit from Crofton Electronics, 15/17 Cambridge Road,
Kingsron-upon-Thames, Surrey KT1 3NG, price
£7-30 including p.p. and ¥AT.

BOARD *'F'

Resistors
RE6 1202 5W
RE8 22002 W

F67 €312 1W

Capacitor
C40 3000uF 25V electrolyt'c

Semiconductors

D25-C28 1N4001 IC31 7305 regulator

Miscellaneous
T1 Priz 240V, Sec: 12-15V 1A; PCE,; € wiring pins;
material for heat-sink, transtormer maunt and sub-
frame.
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Composite
video output

_Solder tags connected to chassis —

UHF
output

DO NOT connect untit
c37 assembly into case
e is complete
2
p Modulator mounted {—
on copper side. Drill I
RE3 o PCB to suit |
| @ R64 r.
R62 + ]
. o—__T-» |
|
|

Single earth lead to chassis

~

[

[

|

1B swg enametled - |

copper wire twisted Tgnmg |
together for 34 but trimmer

efectrically isolated !

and made rigid with |

blobs of Araldite. |

|

QV rail of Modutator |

modulator output |

Modulation
I level
D21 o=—{__J}—o
+5V to D20 e—_J}—e
board D D19 O—r{__Jm—e |
D18 @=—rl__}—® AT b T TR
+5V from = D17 =1 _J—e (D¢ G g /
board F S ; r Wire to be tight fit
In centre socket
[ty v 1l
1 1 ] ] } ]
- - 1, 1L Lo
Mixed sync J_; : | :39 . ] +
input 1 T S B R
EERR A
oV to oV from —_———— — +12V from
board D board F Video inputs booard F

0D

&)

Fig. 12 Aclual size layoul of Board E and location of components.
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Total Building Costs

PP & Ins 44p
£7-23

(Overseas
(+ 109, VAT 72p)

3 B

'NEW EDU-KIT MAJOR

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

Y 4 Trangistor Earpiece Radio.
% SHignal ’.Fracer.

% 8ignal Injector.

% Transistor Tester NPN-PNP.

% 4 Trangistor Push Pull
Amplifler.

Radio.

% b Transistor Push Pull
Amplifier.

% 7 Transistor Loudapeaker
Radio MW/LW.

* b Tr:'msistor Short Wave

% Electronic Metronome.
% Electronic Noise Generator

* Batteryless Cryatai Radio. g
% One Transistor Radio. &

% 2 Transistor Regenerative
Radio,

% 3 Transistor Regenerative
Radio.

% Audible Continuity Tester.
% Bensitive Pre-Amplifier.

Components Include: 24 Resistors ® 21 Capacitors @ 10 Transistors @ 31" Loudspecaker ® Earpiece 4
® Mica Bascboard @ 3 12-way connectors ® 2 Volume controls @ 2 Slider Switches @ 1
Tuning Condenser @ 3 Knobs @ Ready W,

) : ound MW/LW/SW Coils e Ferrite Rod ® 64
yards of wiree® 1 Yard of slecving etc. ® Parts Price List and Plans 50p. (Free with parts).

P & P £185)
N
NEW .t

ROAMER )
NINE

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Trangistors, ¢ Tuneable wavebands as Roaner Teu
Built in ferrite rod aerial for MW/LW. Retractahle
chrome-plated telescopic aerial for VHF anid SW. Push
P'ull output using 600 mW transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. scetion, separate
coil for aireraft, moving coil loudspeaker, volume ON/OFF
and wavechange controls. Attractive all white case with
red grille and carrying strap. Bize 94”7 x 77 23
approx. Parts Price List and Plans 30p (Free with parts)

Tota| P P & Ins. 44p
bt £ 6 L ] 95 (Overseas
Building P & P £1:85)

Costs 109 VAT 69p)

POCKET
FIVE

3 Tnunable wavebands, M. W,
L.W. and Trawler Band.
7 stagee. 5 transistors and
2 diodes, snpersensitive s
territe rod werial, moring coil Total Building Costs

loudspeaker, attractive black PP&
and gold case. Size 54" x 14" £2 '2 Ins.
34 approx. Plans and larta 26p

Price List 15p (Free with parts). (4109, VAT 22p)
(Overseas P & P £1-25)

{ TRANSONA
 FIVE

‘Wavebands, transistors and

speaker as Pocket Five.
’ Larger Case with Red
. . 8 . :
Total Building Costs Ux;:ﬁkerpﬁl:lle :21‘1 T\;x;l:;g
. PP & Ins. Price List 15p (Free with
26 parts).

{+10% VAT 25p) {Overseas P & P £1-25)

-

T
NEW

Everyday
Series

Baild this
exciting New
series of designs

E V.5, 5 Transistors and 2 diodes. MW/LW. Powered
by 4} volt Battery. I'errite rod aerial, tuning condenser,
velume control, and loudspeaker. Attractive case with
red speaker grille. Size 9”7 x 517 21" approx.

I'arts Price List and Plans 15p. Free with parts.

Total 0 P P & Ins. 30p
£ 7 (+ 10% VAT 27p)

Building
costs (Overseas P & P £1-25)

E V.8. Case and looks as ahove. 6 Transistors and 3
diodes. Powered by 9 volt battery. Verrite rod aerial,
3" loudspeaker, etc., MW/LW coverage. Push Pull out-
put. Parts Price List and Plans 15p. Free with parts.

Total 0 P P & Ins. 30p
Building (+ 10% VAT 36p)
Costs (Overseas P & P £1-25)

E.V.7. Case and looks as above. 7 Transistors and 3
diodes. Six wavebands. MW/LW, Trawler Band, 8W1.
8SW2, W3, powered by 9 volt battery. Push Pull output.
Telescopic aerial for short waves. 3” Loudspeaker.

Parts Price List and Easy Build Plans 20p. Free with
parts. Overseas P & P £1-05.

Total P P & Ina. 31p
Buildmg £4 '0 Overseas I’ & P £1-85
Costs {+ 10% VAT 40p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands:
MW2, LW, 8W], §W2,
amsl Trawler Band. Built in
Ferrite Rod Aerial for MW and
LW. Retractable chrome vlated Telescopic aerial for
Short Waves. Push pull output using 600mW transistors.
Car aerial and Tape record sockets. Belectivity switch.
8 transistors ptus 3 diodes. Latest 472 watt ferrite magnet
loudspeaker. Air spaced ganged tuuing condenser. Volume/
onloif, tuning, wave change and tone controls. Attractive
case in rich chestnut shade with gold blocking. Size 97 x
4ic. approx. Easy to follow instructions and diagrams.
Parts price list and plans 26p (FREE with parts).

£6.98 PP & Ins. 47p

(+ 10% VAT
69p)

MW1,
SW.

Total building costs
Overseas PP & P £1-85)

TRANS EI GHT 8 TRANSISTORS and 3 DIODES

6 Tunable Wavehands: MW, LW, 8W1, 8W2, 8W3 and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for Short
Waves. 3in. Speaker. 8 improved type transidtors plus 3 diodes. Attractive

case in black with red grille, dial and
black knobs with polished metal inserta.
8ize 8 ¥ 5} 23in. approx. I'ush pull
output. Battery economiser switch for
extended battery life. Amnple power to
drive a larger speaxer. Parts price list
and plans 23p (FREE with parts).

4

Total building costs

£4-48

109% VAT 44p)
(Overseas P & P £1-25)

P P & Ins. 33p

]
Tel.: 0234 52367.
ROAMER slx CASE AND LOOKS AS TRANS-EIGHT . ] 3
6 Tunable Wavebands: MW, LW, SW1, SW2. | enclose £
Trawler band plus an extra Medium waveband for casier tuning of Luxemibourg,: ™ o
eti. Sensitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker
8 stages—6 transistors and 2 diodes. Attractive hlack case with red grille, dial and N
black knobs with polishea metal inserts.  Total P P & Ins. 3ip m ame
Size 9 x 5} x 23in. approx. Plans and  building £3 '98 (Overseas
parts price lish 25p ¢« FREE with parts).  costs P& P £1:85)
(+ 109, VAT 39p) @ Address
-

y

.

ROAMER
TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Transistors. Latest 4~
2 watt Ferrite Magnet
Loudspeakers.

9 Tunable Wavebands,
MWI1, MW2, LW, SWI1,
SW2, SW3, Trawler
Band, VHF and Local
Stations also Aircrait Band. "
Latest 4~ 2 watt lerrite magnet loudspenker, 7

Built in Perrite Roid Aerial for MW/LW. Retractable,
chrome plated 7 section Telescopic Aerial, can be angled
and rotated for peak short wave and VIl F listening. Push
Pull output using 600mW Transistors. Car .\erial and
Tape Record Bockets. 10 Transistors plus 3 Diodes.
Ganged Tuning Condenser with VHF section. Separate i
coil for Aircrait Band. Volume onjoff. Wave Change and Y
tone C'ontrols. Attractive Case in black with silver block-

ing. Size 97 L 4”. Fasy to follow instructions and

diagrams. Parts price list and plans 30p (FREE with

parts)
Total building costs n PP &
{Overseas P & P £1-85) Ins. 52p

(+ 109 VAT 85p)

“EDU-
KIT”

Build Redios.
Amplifiers, etc.s
from easy stage
diagrams.

Five units
including master unit
to construct.

Components include:
Tuning Condenser: 2 Volume Controls: 2 8lider Switches:
Fine Tone 3” Moving Coil 8peaker: Terminal Strip: Ferrite
Rod Ariel: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Diodes: Resistors: Capacitors: Three §” Wnobs. Units
once constructed are detachable fromn Master Unit,
enahling them to be stored for future use. Ideal for
Schools, Educational Authorities and all those interested
in radio construction.

Parts price list and plans 256p (FREE with parts).

a . PP & Ins 33p
(Overseas P & P £1-83)

(+ 10% VAT 65p)

DIO EXCHANGE L

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

E B B EEEEEEDR

Total building
costs

To RADIO EXCHANGE CO., 6'a HIGH STREET, BEDFORD, MK40 ISA 1l
Reg. No. 788372.

a
.for .

(Dept. PW25))

#F E AR RAEEEEZENSDE D RS
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a RADIO-AMATEUR!

learn how to become a radio-amateur
in contact with the whole world. We give
L skilled preparation for the G.P.O. licence

Ty ¥ r rrr r 5§ & B 1 X B J )]

Brochure, without obligation to:

: BRITISH NATIONAL RADIO &
ELECTRONIGS SCHOOL P.O. Box 156, JERSEY

I NAME :

l ADDRESS :

BLOCK CAPS please

SOLARTRON Precision Lab-
oratory Oscilioscope type
CD643. DC-15 MHz. 57 flat face-

tube. £45 each. Carr. £1-50.

12° LONG PERSISTANCE CRT,
Full spec. Price £7:50 to Include
V.A.T. and Carrlage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
QOUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz,
Hook up a 9 voit battery and connect
to your scope and have two traces
for ONLY £5-50, P. & P. 25p. (Not
cased, not callbrated)

NEW WIDE RANGE WOBBU-
LATOR. 5 MHz to 150 MHz up to
15 MHz sweep width. Only 3 controls,
preset RF level, sweep width and
frequency. Ideal for 10°7 or TV IF
allgnment, filters, receivers, Can be
used with any general purpose scope.
Full tnstructions supplied. Connect
6 3V A.C. and use within minutes
of receiving. All this for ONLY
£5-75, P. & P, 25p. (Not cased, not
callbrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERATOR,
Four ranges. Independent amplitude
controls, thermlstor stabilised. Ready
to use, 9V supply required. £7-85
each, P. & P. 25p. (Not cased, not
calibrated.}

GRATICULES. 12cm x 14cm_high
quality plastic 15p each, P. & P, 5p.
£1 worth of *UFS'. Six Brand New
capacitors all between 15V and 100V.
Total capacitance not less than
7,000mid. P & P 45p

Large quantity of good quality
componenu — NO PASSING
TRADE 50 we oﬂer 3ibs of
ELECTRONIC GOODIES for
£1-50. Post paid.

Open 9 a.m. to 6.30 p.m. anyday.
PLEASE ADD 10% V.A.T.

(rear Tech. College)

ROTARY SWITCH
brand new switches (1 ceramic; 2 oft
4pole 2 way etc.). 50p P & P 20p

COMPONENT PACK consisting
of 5 pots, various, brand new: 250
resistors + and { watt, many high
stabs, eic. Fine value at 50p, P. & P.

27p.
P.C.B. PACKS S & D. Quantity
2 sq h—no tiny pieces. 50p plus

P.
;IBR; GLASS as above £1 plus

5 CRVSTALS 70 to 90ka Our
choice. 25p, P. & P. 15|
SANG: 50 micro urnprneter 2%
diameter. Ex-new radiation equip.
£1-25 each P. & P. 17p,
CAPACITOR PACK—50 Brand new
components, only 50p, P, & P. 20p.
POTS— 0 dlﬂorent values. Brand
50p, P. 20p.
TRIMMER PACK 2 Twln $0/200pF
caramic 2 Twin 10/60pF ceramic;
2 min. strip with 4 preset 5/20pF on
each; 3 air spaced preset 30/100pF
on ceramic base. ALL BRAND NEW,
25p the lot, P. & P. 10p.
Replacement TUBES for Cossor
1035 Mk 1, 2 & 2A & Cossor 1049
Mk 1, 2 & 3. Used—guaranteed.
£3 ea. P. & P. 37p
LIGHT EMITTING DIODES (Red)
from Hewlett-Packard. Brand New,
38p each. Holder 1p each. Infor-
mation 5p.
PHOTOCELL equ. OCP71, 13p each.
MULLARD OCP70—10p each.
CiRYSTAI'.,S Brand New 4-43 MHz
£1-25
MODERN TELEPHONES type 708.
Two-tone grey, £3:75 each. Two-tone
green £3:75 each. Black £3-75 each.

P & P 25p ea.

ideal EXTENSION TELEPHONES
with standard GPO type dial, bell
and lead coding. £1-75 each P. & P
25p.

DELIVERED TO YOUR DOOR
1¢cwt of Etectronic Scrap chassls,
boards, etc. No Rubbish. FOR
ONLY £3-50.

PACK—6

7/9 ARTHUR ROAD, READING, BERKS.

Tel.: Reading 582605/65916
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HEATHKIT offer you this colourful
electronic kits—FREE!

All our kits are designed to be built by you, whether
beginner or professional. Even soldering experience
is unnecessary as every kit contains a construction
manual to lead you step by step through the assem-
bly, testing and operation of your Heathkit.

Our extensive range includes Metal Detectors,
Black and White TV, Intercoms, Burglar Alarm,
Automotive, Amateur and Shortwave equipment,
Portable Radios, Instruments and a complete range
of Stereo Hi-Fi. All available on extended credit
terms with our Monthly Budget Plan.

Post the coupon now for your free copy of the
Heathkit Catalogue.

SHOWROOMS:

London: 233 Tottenham Court Road.

Gloucester: Cole Ave. Roundabout, Bristol Road.
(Open office hours and Saturday mornings).

(" Free

NAME

guide to

Please send me a FREE Heathkit Catalogue and
detals of your Monthly Budget Plans.

ADDRESS

EATH HEATH (GLOS ) LTD DEPT: PW/8/74
Bristol Road,
Gloucester GL2-6EE )
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Trcilloscope

PART 6

It is not intended in this section to go into all
aspects of power supply theory as it is very involved
and all manner of supplies are used in oscilloscopes.
However we can take a general look at power sup-
plies and some of the problems encountered.

VALVE HEATERS

Valve heaters are usually wired in parallel, in
groups of perhaps 5 or 6A maximum. Because of
considerations of heater-cathode voltages some of the
heater lines may be at certain potentials, e.g. 0V,
+100V or —150V etc. Perhaps the most obvious case
of this is in the case of the CRT heater which must
be at —1 or —2kV. The bright up bistable is usually
at EHT potential as would be the EHT series regula-
tor if fitted. All these heaters would be run from one
transformer winding and strapped to the negative
EHT supply.

We shall shortly look at RF EHT generators which
provide an output that is usually doubled or tripled to
provide the 10 or 12kV needed on a high voltage
tube. If the tripler uses valves then the heaters are
usually run from a winding on the EHT transformer,
A failure of the EHT generator will therefore cause
these valves not to light.

In order to prevent hum and drift the input valves
to the Y amplifier are sometimes fed from a stabilised
HT line in series. One open circuit heater ill there-
fore cause the whole lot to go out. One further
difficulty is that heater cathode shorts can put a few
valves out without affecting the others, giving rise
to very misleading faults. However this practice of
series valves is limited to only a few valves in very
complex oscilloscopes and is not usually found in
fairly simple ones.

Also supplied from a heater line is the graticule
illumination, if fitted. This usually consists of a pair
of small 6-3V, 0-1A bulbs in parallel, fed from a 6-3V
line by a 100ohm pot. This enables the illumination to
be changed to suit the display intensity.

HT SUPPLIES

The HT requirements of a small AC coupled scope
may be quite modest and if no accurate calibration
is intended the power supply can follow normal radio
practice, i.e. a full wave rectifier and simple smooth-
ing. Both metal and valve rectifiers are used but care
should be taken when replacing a valve with a couple
of BY127’s, as is often done for economy in the event

technigques . ansie

POWER SUPPLIES

of a tailure having occurred. In general it is very bad
practice as the HT comes on straight away and de-
coupling capacitors can short circuit through over-
voltage and electrolytics can blow up making a mess
when they do so and that can be dangerous so always
replace a valve with a valve, or provide a thermal
switch to put the HT on after 30 seconds or so.

This is the method incorporated in several large
oscilloscopes where valve rectifiers would waste too
much power. A small therimal switch puts 6-3V on
to a relay after 30 scconds or so. The relay flips over
and connects the HT windings to their rectifiers as
well as providing a “holding” current for the relay
and taking the supply off the terminal switch which
cools down. If there is a small power break the relay
loses its holding current and the HT cannot be re-
connected until the thermal switch has heated up
again, This protection can be extended to switch off
the HT in the event of a plug-in unit being removed
and another inserted, HT taking another 30 seconds
to come on.

RX
AA—
Input Series Qutput
& element O
>
b2 A %m
A 8
Comparator
N i : ?Rz

77

Fig. 1. Circuit requirements for a series stabilised HT line.

If some valve heaters are run from the HT line
then there is also a delay while these warm up. In
general this type of scope takes about 5 minutes to
switch on and sort itself out, but the advantage of
circuit protection is well worth the operating delay.

In most oscilloscopes some or all of the HT lines
are stabilised. Because the HT load is predictable
(except under fault conditions) the series stabiliser
can be arranged to stabilise with little loss of power.
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Fig. 1 shows the general arrangement of this type of
stabiliser. Rx can be made such that the power dissi-
pation in the stabiliser valve is kept to a reasonble
level, whilst maintaining adequate stabilisation. The
comparator, usually a long-tailed pair, senses the
difference in potential between the points A and B
and drives the series element so as to correct the
difference. The ratio R1/R2 sets the output voltage
and R1 is usually made preset so that the HT rail can
be accurately set to its prescribed value.

350V

ov

77

350V
p—C

X ]
-L0-47uF l BY127

L—' Q-47uF Q-47uF
——
A 127
22k
—AA\ o -700V

Fig. 2. Method of obtaining EHT for a small CRT using a standard
mains transformer,

The circuit also has a hum reducing action in that
no hum exists at point A (set by VR1) and so the
comparator “makes sure” that no hum exists at point
B. Hum can be injected into the comparator as well
to give virtually perfect DC (ripple less than 25mV)
with a ripple input of several volts. The series
element is usually a power pentode or triode. If the
current demand is large several valves may be placed
in parallel to meet the current requirements.

If more than one HT line is required to be
stabilised it is usual to make a very good job of
stabilising one of the lightly loaded lines and to use
this to stabilise all higher voltage lines. A typical
oscilloscope would usually have HT rails at —150,
4150, +400V to cover the requirements of the Y
amplifier and timebase. !

. O 2kV

-O'1uF

- ApF

500V

—C)

Fig. 3. Development of the vollage multiplier to produce 2kV.
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EHT can be derived from one winding of the mains
transformer at full voltage (say 1-5kV) and rectified
and smoothed. If the oscilloscope is calibrated then
the EHT must be regulated and a small series
pentode is generally used for this purpose. The pro-
vision of a 1:5kV winding on a mains transformer
is difficult and expensive (also lethal if you happen
to get hold of it!) and so many scopes use voltage
multiplication from a low voltage winding, followed
by a series regulator if necessary.

Fig. 2 shows how 700V can be obtained from the
350-0-350 mains transformer of a small oscilloscope
and Fig. 3 shows how the idea is extended to give
2kV from 500V. The Solartron D1400 used this prin-
ciple to produce nearly 1-5kV from a 140V trans-
former winding.

These methods of deriving HT from a mains trans-
former are satistactory up to a few kV but when 8
or 10KV is needed RF supplies are usually employed.
These have the advantage that the supply can be self
stabilising, can supply all the EHT supplies, operates
at a high frequency and so does not need bulky
smoothing capacitors and is fairly harmless in the
event of accidents. Fig. 4 shows a block diagram of a
typical form of this type of generator. The oscillator
is self-oscillating by virtue of positive feedback from
the transformer (a small winding feeding the output
valve grid). The comparator provides an error signal
to maintain the potential at point A as it should be,
obviating any changes in the cathode supply. The
PDA supply tends also to be stabilised but not so well,
but is in any case not so important.

-0 PDA

Oscillat Transtormer
SElEL P and diodes

Cathode
Feedback
Ref. A
—Pp—ad COmMparator e
j///,

Fig. 4. Block diagram of RF generator producing 8 to 10kV.

The oscillator is tuned by a capacitor across the
anode transformer winding and normally runs at 25
to 30kHz. The transformer is usually a ferrite toroid
for high efficiency with the windings on polythene
bobbins. As we have alrcady mentioned, there are
also windings for the voltage multiplier valve heaters
if fitted. The whole EHT unit is usually isolated in
a small compartment and the supply leads decoupled
to prevent RF appearing everywhere. It is advisable
to keep dust and damp out of this compartment and
vulnerable pouints are usually given a coat of shellac
during manufacture. Any damp might cause tracking
which can cause a surprising amount of damage. In
damp environments it is perhaps useful to place a
small bag of silica gel in the compartment to keep the
area as dry as possible. '

When setting the EHT voltage with the “SET EHT
PRESET” it is as well not to go over the voltage pre-
scribed as this overruns the output valves, overruns
the multiplier heaters and puts a strain on the insula-
tion and the CRT. Any repairs in the EHT unit must
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IAPLIN ELECTRO

NIC SUPPLIES

¥ SAME
‘DAY

SERSVICE

ORGAN BUILDERS

MEB announce the very latest development in organ

circuitry.

THE DMO2
13 Master Frequencies on ONE tiny eircuit board.
LOOK AT THESE AMAZING ADVANTAGES
¥ 13 frequencies from €8 to C9. + Each frequency
digitally derived from a S8INGLE h.f. master oscillator.
% Initial tuning for the WHOLE ORGAN: ONE
BIMPLE ADJUSTMENT. + Relative tuning NEVER
DRIFT8 ! v External control allows instant tune-up
to other rusicians. ¥ Outputs will directly drive most
types of dividers including the 8AJ110. % And each
output can alao be nserd as a direct tone source. 4 Varl-
able DEPTH AND RATE tremulant optional extra.
% Gold-plated plug-in edge connexion. % Complete
fibre glass board (including tremulant if required) ONLY
3-7in. x 4-6in. ¥ Very low power consumption.

% EXTREMELY ECONOMICAL + 8S.ae. please
PRICE. + Ready built, tested for full techknical
and fully guaranteed. detalls,

DMO2T (with tremulant) ONLY

£14-25.

DMO?2 (without tr t) £12-25.
8AJ110 7-stage frequency divider in one 14 pin DIL
package. Sine or square wave input allowa operation
from almost any type of master oscillator including the
DMO2 (when 97 notes are available). Bquare wave
outputs may be modified to saw-tooth by the addition
of a few components. 8AJ110: £2-863 each OR special
price for pack of 12: £25:00. 8.a.e. please for data sheet.

Trade enguiries
1

Kevboards: High quality adjustable type.

JJ

REVERBERATION UNIT

Enhances the sound of any electronic musical insgtrument.
Ready buailt spring line driver module snitable for use
£53

with almoat any spring line -34
Two types of spring line available:
Bhort line £3-05
Long line £759

8.a.e. please for details, leaflet MES 24

BASIC ORGAN CIRCUIT

Leaflet MES 51 shows complete circuit for a basic fully
polyphonic organ. Send only 10p for leaflet and start
building now! REMEMBER——when you have built this
organ you will later be able to use the same top guality
component parts as the basis of a large sophisticated
instrument with all the facilities you want. Watch our

ade for details.

Floping frout 49-note C to C £14-35
Flat front 48-note F to E £14-35
Contact Blocks GB2 (2 make contacts) 16p
Palladium earth bar ver octave length 20p "
8top Tabs rocker type not engraved (white, red, @ t
grey or black) with DPDT switch 49p Bn utlou
PROFESSIONAL QUALITY INSTRU-

MENT CASE—4 MODELS

Model 126 all alnminium two part
consirnetion. Top and aidea. blne
hammer finish, front, rear and
base: white. Others: mild steel
three part construction.

Top, base, sides and detachable
rear panel, biue hammer. Detach-
able aluminium front panel finished in white.

Dimensions in inches. Model 320

Model W H D Price
120 8 2% 6 £2:87
220 8 8 3% £3-7!
221 6 6 £4-07
320 12 8 12 £842

Chassia for model 320 £2-34 extra.
Please seni s.a.e. for free illustrated leaflet.

Bub-miniature |T !
Axial lead electrolytic A / The MES 1974 Catalogue
Mfd V Price Mid V' Price " v xgke is STACKED with dozena
63 8p 68 6-36p % 5!,’_\_, of tempting new lines.
11563 8p 68 16 6p i A BRIMMING OVER with
2263 6p 68 63 10p L ; J clear  {llustrations
3363 6p 100 4 8p Mtd V Price . ¥ Y 3 and detatled data.
4763 6p 100 10 Bp 470 63 le e 4 / ¥ WE'RE WAITING
6840 Bp 100 25 6p 470 10 10p| _ /’
6863 6p 100 40 8p 470 25 12 > & > Iocgtlﬂ“ You
10 25 6p 100 63 12p 470 40 18p % Youwll be IMPRESSED
10 63 6p 150 4&36p 680 63 10p| pry pLUGS MAINS RS 8 way chassis Std. 1” stereo plug f | with our POST FREE
15 16 6p 150 18 8p 680 16 12p| 9 i, (1 fiaty Bp P360 3 pin 154 socket 62p Plastic p ordering  system, EX-
15 40 6p 150 25 68p 680 25 18p g 9p chassis plug with Bcreened 30p CITED by our BIG
15 63 6p 150 40 10p 680 40 22p{ 4 "yin, 5 pin A lne socket. FPer PHONO Open mono socket VALUE discount vouch- | |
22 10 8p 150 63 12p 1000 4  10p | (180°)," 5 pin B pair p8p prOND 5p 17 10p: Moulded ers, STAGGERED by our
22 25 6p 220 4 6p 1000 10 12p| (400 § pin 10p BA 2190 3 pin BA Pug plas Cd 12" mono socket } with A UNBEATABLE speed of
22 63 68p 220 10 6p 1000 16 18p chassis plug  20p clug .'"“nke 2 dp 2 break contacts service. Take the firat
33 636p 220 16 8p 1000 25 2% 84 1862 Line socket Chassis socket b 14p; Moulded utereo step towards real service | |
33 16 6p 220 25 10p 1500 6-3 12D | DIN Sockets for above 23p socket 1”7 with 3 i NOW! Send ONLY 26p
33 40 6p 220 40 12p 1500 10 18p |3 piy & JACK break contacts 18p; tor - our beantitall
47 4 6p 220 63 18p 1500 18 22| 3 pin, 4 pin, 5 pin McMURDO 8td. {” mono plug 35mm. plug plastic produced catalogue and
47 10 8p 330 4 6p 2200 63 18p o : 18 . 4 | (RS - G
47 o5 6p 330 10 6y 2200 10 22p A (180°), 5 pin B RP8 8 way chassis Plastic lp 9p; screened 15p: . S leave the rest to usl
P P 240°), 7p. 6 1 47 8 d 2 ket 8p. )
17 10 6p 330 16 10p 3300 6.3 ggp | (2i0° 7P- 6 pinfp plug 7p - Boreene b _open socket 6p
47 63 6p 330 63 22p 4700 4 22p LINEARS
POTENTIOMETERS Cs0ds sop
LH0042C. TO99 (TO5), FET i/p Op Amp £4-25p
OMNIUM Rotary miniature carbon track }” spindle. LM301A. 8-pin DIL. Op Amp 39p
ERUM MC1303L. 14-pin DIL. Stereo Preamplifier 1-38p
GATH Single gang Lin or Log M(;lez‘liggj 14-pin DIL. FM Stereo Decoder (no colls
PP3, 6 etc. battery clip dual min. op 21501‘10{()1221;[ Z(l)[l)(d 11?(0{1112)5{):‘; MFC6040. electronic attenuator 28-égn
PPI, 9 etc. battery clip separate per pair  8p ('. 9‘ 0 wakp b D Q{ggﬁg(ﬁg}f;‘”“ base, 1W Andio Power Amp £1-37p
. N § Single gang wit P switch A watt Audio Amp
lla;:rocodlle clips 1 red, 1 black insulqtg;l 1 250\ 2A Log or Lin 6k to NES85V. 8-pin DIL, Precision Timer ggg
sleeve. 2M as above 20p NEBS61DB. 16-pin DIL, Phase Locked Loop £4-48p
Solder Multicore 22swg 10 metres 20p Dual ga 8G3402N Amplifier/Multiplier £1-69p
Silicone grease in special dispenser 20ml. 43p (Bteres) without 5("’11*“351)- 14-pin DIL Four Quadrant Analogue Multi-
ited neon 240V panel mounting 25p ;v‘:ltcth LOg!&r Lin #A723C. TO89 (TO5), 2 to 37V Voltage Regulator 2;2;
Lacing Cord Strong rayon cored PVC S &3 #A723C. 14-pin DIL, 2 to 37V Voltage Regulat
bk '4 L3 5lp above 44p. u:;ﬁg 8-pin DIL. Op Amp ¢ fuiator Zg;
N 1 u , 14-pin DIL, Op Am
Panel tuse holders 20mm 20p; 13 350 | pRESETS £AT47C. 14.pin DIL, Dual O Amp ﬂ_gg;
Transformers Sub-miniature 0-1W Vert or Horiz. 100, 250, 500, 1k, 2 5k, 5k, 1A748C. 8-pin DIL. Op Amp 39p
LT700 min. output transformer Pri. 1-‘21;00 10k, 25Kk, 50k, 100k, 250k, 500k, 13 6p | ZN414. TOS. TRF Radio £1-20p
8ec. 52 200mW D Full data, pi N
» Pil connexions, etc., on nearly all t i
Sub-min. Mains Transformer catalogue. Price 25p A7 G Epe (it fin o
8-0-6V 100mA 95p
= NE555V
Bize:Both approx. 30 x 27 x 25mm
Mio. Mains Transformer (Bize: 46 x 31 X =
38mm) 0-12V 250ma4, 0-12V 250mA  £1:-36 8-p|n DIL ) )
Mains transformer MT3AT Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6
P% 112%03;3'31;831' B oI way; 3pole2t0 4 way; 4 pole 2 or 3 way. each 32p.
Ti. B 3 = 6331 Mains rotary DPST 250V 2A 20p
Mains Transformer MT206AT ) -
Pri. 200-220-240V, Hec. 0-15-20V 14, Push to make
0-15-20V 14 £3-98 non-locking
Carbon Film iW 5% 10 to 1M; 109, 1-2M to 10M EI12 14p
Carbon Film §W 5% 1Q to 10Q; 10%, 1-2M to 10M E12 Toggle 250V 1-54
Carbon Film {W 5% 11Q to 910k El2 & E24 ith ON, 3 High li “sub-minia-
MES CATALOGUE 25p Carbon Film 1W 50/: 10Q2 to 103 E12 :llate 25{10“ turi" t%‘é:l]e";wnilrl.tsmm”
Qur 80 page catalogue has over 20 pages | Metal Oxide §W 2% 10Q to 1M El12 & E24 °
showing connexion details and dpta for our | Wirewound 2}W 109% 0'220hms to 0-470hms E12 BPDT 1-3A 204V AC  56p
complete range of transistors, diodes, I.C.'s | Wirewound 2}W 5% lohm to 270chms E12 12p - = DPDT 154 240V AC 75p
etc. + Over 100 Photographs + Over 100 | ' °° N u Slide Sub- e DPDT 3A 240 AC _77p
line drawings. Seeing exactly what you're | E12 values 10, 12, 12. 38. ;2. 2;. 33, 39, §7. gﬁ. 89. 82 ang decagcs niinjature = | Four P’ole DT 3A 240V AC
buying makes ordering so easy! E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades | DPDT  9p v £1

Please add 0%,
to the final total.

VAT

Post & packing FREE in U.K.

(I5p handling charge on orders under £1.)
First'class poss pre-paid envelope supplied free with every order,

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh.
Essex.

PHONE SOUTHEND (0702) 44101
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HR TRIOL,

BROROSTAIRE KENT ENGLANG,

LELTRONI &=

BOX 5

NO QUIBBLING!

IF THE PARTRIDGE WORLD RECORD V.F.A. SYSTEM DOES NOT SIGNIFIl-
CANTLY IMPROVE THE EFFICIENCY OF YOUR SHORT WAVE TRANSMIT-
TING OR RECEIVING STATION—WHATEVER THE LOCATION—PART-
RIDGE WILL REFUND THE PURCHASE PRICE (on return of resaleable goods).

COST DELIVERED (OUR RISK) OF A COMPLETE PARTRIDGE V.F.A. SYSTEM
FOR: RECEIVING (and if required for low power transmitting—300w P.E.P.
input) IS £27-16. RECEIVING (and transmitting—500w P.E.P. input) IS £33-22.

HIGH SIGNAL/NOISE RATIO ON RECEPTION—HARMONIC FREE TRANSMISSION!

TRADE INS?—Write or telephone 0843 (Thanet) 62535.
Send 5p stamp for complete details of PARTRIDGE PRODUCTS. D,

Rl s !
iin\i |

I
a2e

—G3CED—G3VFA A

ALL PRICES INCLUDE VAT

AERIAL MAST POLES. Approx. 5f1. 2in. high, 2in. dia. Interlocking ends.
Minimum order 3. As new, £1-25 (cach) P. & P. 40p cach.

AERIALS. As new. Whip Type 11ft. £1 cach. Collapsible type. P. & P. 20p.
New Bases for the above 75p, P. & P. 30p.

PAIR OF 4 X 150A VALVES complete with bases ex-equip not tested.
Good condition £3, P. & P. 30p.

BARGAIN PARCELS 141b at £1:60 plus 35p p.p.: 281b at £3-00 plus
574D p.p.: 561b at £4-95 plus £1-374 p.p. Contains pots, Res. Valves, Diodes.
Tagboards, Chassis. Valveholders, etc. Good value save £££s. Lucky Dip
Service.

FANTASTIC BARGAIN. New 6 inch tubes. E450 4/B/16 4VH. medium
Persistance, green. Ideal scope tube.

Also 7BP7. All unused as new. Price £2 post paid.

TRANSISTOR BOARDS—consisting of transistors, diodes and resistors
ete. Long leads. Good value 12 for £1-00 (min. order) P. & P. 30p.
Quotations for quantity.

OUR SELECTION OF 6-Ex. Equ. METERS consisting of 3in., 2}in., 2in.
mill amps. volts, amps. Mixed at the bargain price of £2-20 P. & P. 30p.
minimum order of six.

NEW AERIAL WIRE ON BOARDS 7/22 UNCOVERED 90ft £1, p. & p.
25p.

AERIAL POLES 4ft high 2” in diameter push-in type as new £1 each p. & p.
25p each minimum four.

C.W.0. CARRIAGE CHARGES MAINLAND ONLY

WOULD CUSTOMERS PLEASE ENSURE THAT ALL ORDERS ARE
PRINTED IN BLOCK CAPITALS AND INCLUDE YOUR ADDRESS.

A. H. THAGKER & SONS LTD.

Radio Dept., High Street, Cheslyn Hay, Nr Walsall,
Staffs.
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Base Mobile 1 Watt, Stabilised Multi Channel 2
Meter band Transmitter.

A complete 2 meter band transmitter with 144-146 mhz
frequency transmission. Suitable for home installation
or as a quality portable transmitter, completely self
contained. Supplied ready to use and constructed on
double sided printed board using high quality com-
ponents. Unit and power supply housed in strong case
with metal facia. Straight forward frontal controls.
Hand held dynamic microphone with stand. Internal
12v power supply. Connection for external battery
eliminator. Overall size 6 x 4 x 2in. app. Output 1 watt
min. Aerial 19in, whip. G.P.O. approved.

Base Mobile supplied ready to use £39-50

1 Watt Chassis with all connections and
ready to use (complete with microphone)
Specifications as
Base Mobile

Chassis size 4in x 1in. oL

e

KIT 1 Watt, with all components and full

assembly instructions £22:00
Specifications as Base Mobile.
For use in UK an Amateur Transmitting Licence is
required.

Radio Receiver covering FM, AIR, PB, MW,
and 144-146 mhz. £20-50
Suitable for above transmitters.

Reg P. & P. 45p all items. Full Guarantee all items.

Mail Order all items. Mulhall Electronics Ardglass Co.,
Down U.K. BT30 7SF. Tel: 039 684 461.
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be done with neat. round soldered joints to prevent
corona discharge which produces ozone which
destroys the insulators. It is also important to re-
place all screening and carth braidings. Spark gaps
are often provided, especially in cquipment with
transistors, to break down when excess voltages
occur, preventing damage to other parts of the cir-
cuit and they should be kept free of dirt otherwise
they will flash over for no apparent reason.

The EHT generator is usually supplied from the
highest available voltage rail in the oscilloscope and
the supply line is very well decoupled. The current
taken is usually only about 50 or 60mA and so repre-
sents a light load on the line.

Taking into account the overall power require-
ments of a complete oscilloscope the mains trans-
former is physically rather large (wcight perhaps
10 or 15!b) and tends to producc a large magnetic
ficld. In order to guard against this field and external
magnetic fields the CRT is enclosed in a Mumetal
shield which acts as a magnectic screen. The excel-
lent screening properties of Mumectal make it possible
to mount the transformer fairly near to the tube
without ill effects. When removing a CRT it is
important not to bend the Mumelal as it loses its
properties if bent and replacement shields are expen-
sive. The Mumetal is also carthed to prevent external
clectric fields penetrating the tube and causing de-
flection.

COOLING

Large oscilloscopes usually have a fan at the back
to keep the scope cool and the field from the fan
motor is such that a piece of Mumectal is often
needed around the motor. This should always be re-
placed when servicing of the motor is completed. The
danger of an excessive rise in internal temperature
is so great in some scopes that a thermal cut-out is
incorporated to switch off the HT, but leave the fan
running if the temperature should become too high,
Clogged air filters can cause this to happen and it
should not be ignored because all manner of awkward
faults can be brought on by excessive temperatures,

—WwWww.americanradiohistorv.com

‘The internal tayout of the oscilloscope is to a great
extent governed by thermal considerations. For
example the X and Y output stages and the power
supply regulator valves are situated so that they can
losc their heat easily. Small signal stages can be
tucked away in any odd corners without coming to
much harm. Power valves arce atways operated verh-
cally for maximum rcliability as the grids may sag
when used horizontally. This should be borne in
mind if the scope is run on its side for long periods
during calibration ctc.

Signal leads also play a part in dictating the lay-
out in that signal-carrying lcads are kept as short as
possible to reduce capacitance and stray pick-up.
When undertaking any modifications on oscilloscopes
it is important to hear the above facts in mind as re-
gards positioning of any extra stages or wiring.

GENERAL MAINTENANCE

Apart from rccalibration, say cvery 6 months, or
if obviously needed, an oscilloscope necds additional
care and attention. The heat generaled cauvses dirt
and dust to stick and if a fan is fitted this makes
matters worse. Wheo used in a dusty environment it
is as well to keep the oscilloscope covered with a
plastic sheet to keep out unncecessary dust. However

when the scope js in use there is little that can he

done because to obstruct the dust is to obstruct the

The EHT section of an oscilloscope,
the reclifier valves heaters being
fed from individual windings on the
transformer.

airflow necessary to maintain a safe working tem-
perature. )

The avthor used to think that a scope could not
be cleaned and pampered too much but is now a bit
wiser! When cleaning out dust with a small brush con-
nections become distodged and dust gets into switches
and conirols. So it is best to keep the number of
“spring cleans” to as few as are really necessary and
to allow a bit of time for fault finding afterwards, Bat
do not be put off—the result of a clean scope is a
morce reliable scope that is much casier to work on
when it does break down.

For general chassis cleaning o brush round with a
17 paint brush is usnally adequate unless the dirt is
greasy when the chassis may be rubbed down with a
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rag soaked in acetone or carbon tetrachloride. 1t is
important not to disturb any preset pots or trimmers,
especially in the distributed amplifier and attenuator
and in the timebase. The EHT generator whether RF
or from the mains should be kept clean as the dust
builds up quickly in this area and also can do the
most damage. Oil from leaking EHT capacitors also
aggravates the situation but a cloth soaked in acetone
will probably clear up the mess.

CONTROLS

Controls quite naturally come in for a lot of hard
wear and pots and switches tend to become erratic.
A gentle squirt of “SERVISOL” aerosol will sort out
most problems. It is important not to spray too
much as it can make rather a mess. Beware of the
cheaper brands, they dissolve plastic switch parts in a
flash, leaving a gooey mess in place of the switch!
When potentiometers become noisy or erratic in
operation a gcntle squirt of “SERVISOL” on the
track will probably effect a lasting cure. Some
spurious cffects can be traced to the spindle bearing
and a gentle squirt herc may well help, but it 1s
important not to get the fluid on to the front panel
as it can make rather a mess and dissolve some types
of lettering.

Input sockets (especially the UHF83) sometimes
need tightening to ensure reliable contact but it is
necessary to bc careful not to cause too great a
deformation cspecially with the BNC sockets which
are quite fragile. Oscilloscopes equipped with plug-in
units often nced a Jittle lubrication on their runners
and it is advisable to keep the rear connector clean
otherwise erratic operation will result. One point
often overlooked is that power valves (regulator, X
and Y outputs and EHT generator) when they are
greasy suffer a much higher running temperature due
to lack of conling. It is a good idca to keep all valves
clean and polished and to give the base a tiny squirt
of “SERVISOL” beforc replacing the valve. Several
oscilloscopes place the EHT generator valves in
screening cans (to prevent radiation) and if these
fill up with dust, as often happens, the valve tends
to run scorching hot with the possibility of early
failure.

SERVICING

With regard to the electronics there is little that
can be done in the way of maintenance on a regular
basis, it being necessary to wait for faults to occur
before they can be rectified. Fortunately the majority
of oscilloscopes are constructed to be as reliable as
possible for the price and consequently the fault
rate is low. Most faults can be found with a multi-
meter and a signal spurce applied to the scope. When
found the faults usually turn out to be due to faulty
valves, faulty rectificrs, open circuit or “high” resis-
tors or short circuited capacitors. When making re-
placements it is important to keep to a high standard
of workmanship and to use good quality components
of adequate rating,

COMPONENT REPLACEMENT

A word is perhaps of use here concerning the AC
qua]itie§ of resistors. The reactances of resistors be-
comes important at high frequencies in critical cir-
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cuits, such as the Y amplifier and timcbase. The stan-
dard carbon rod type of resistor, usually 10% toler-
ance at best, is perhaps one of the best types with
regard to its AC performance. Its inductance is zero
and the capacitance is usually less than 1pF. Metal
film resistors are also as good in this respect and are
available in a wide range of ratings and with toler-
ances as close as 0-5% if necessary. Other types of
carbon resistor although of high reliability may have
quite significant inductance and also -fairly high
sclf-capacilance. Wirewound resistors are absolutely
useless in such applications and should only be used
where they are well decoupled and their reactance
of no consequence.

In general it is best to replace any components by
identical types, which can be ordered from the scope
manufacturer if necessary. Replacemeni component
tolerances should be better or the same as the item
they replace. Servicing of oscilloscopes, particularly
by their owner, rarely creates any problems as the
circuits are well defined in their operation and the
layout in the majority of cases is intended to aid
servicing.

To be continued

TELE-TENNIS
—continued from page 338

The reason for making an issue over grounding is
that the Crofton modulator has inverted supply
rails, i.e. its case is at +12V, whereas we shall
ultimately be making our system ground OV. Do
not under any circumstances let the case of the
modulator come into contact with other metal work
or you will put a dead short across the power supply.
It is best to cover all exposed metal work of the
modulator’s casc with a couple of layers of PVC tape.

When Board E is complete it can be screwed to the
subframe alongside the power supply board and the
supply leads wired in. Apply power and check that a
carrier is present by watching the television screen.
If you have a signal generator (you can make a
simple one from a standard multivibrator circuit)
giving outputs of up to 5V you can inject a
15-625kHz signal into the mixed sync input. Turn up
the brightness of the television set and you should—
if the set is in tune—see a dark band running down
the left hand side of the screen. Adjust the tuning
for maximum signal—it is easier to adjust the set
rather than the modulator—and then see the effect
of varying the modulation level. Alternatively in-
jecting a 50Hz square wave into the same point
should produce a dark horizontal band running
across the scrcen. The signal generator will need
fine adjustment to obtain precise field or line lock.
A square wave having a frequency between 50Hz
and a few hundred kilohertz connected to the inputs
of diodes D17 to D23 should cause a random array of
white dots to appear on the face of the television set.
Further tests must wait until we have produced a
correctly generated set of field and line sync pulses.
This we shall do next month when we describe the
circuitry and construction of boards A and B.
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BARCLAYCARD | B
H

High Quality
Construction
Kits. stocked
at all branches

no extrus

all prices inc VAT

FEE delive

AMPLIFIERS
Keletron
K5A 1000 10+ 10 watt
KSA 1500 I5 15 watt
Mic. 1l
Tripleton
Hi-Fi Mk. 11 7 -7 watt
Hi-Fi 1818 Mk. Il
18+ 18 watt
Rotel RA2II

Sansui
AUI0! 1515 watt
AUS505 25+ 25 watt
AUSSSA

Stnclair 3000

Sinclair 4000

TUNERS & TUNER
AMPLIFIERS
Sinclair 3000/4000 Tuner
Rotel RXISOA Tuner/
Amp.
Sansui
210 AM/FM/MPX
310 AM/FM/MPX
350A AM/FM/MPX

RECORD DECKS
Garrard SP25 MkIV
Garrard 2025TC/9TAHC
BSR MPé60

BSR Invicta P & C/5C7M
Garrard

SP25 MklV P & C G/800

AP76 Module
Goldring GL78 P & C
G800E

Connoisseur
BDI Kit
BD2 Chassis/SAU2
5AU2
SCUi

Plinth & Cover for Garrard

SP25 MkiV Mk. Il
2025TC

TAPE DECKS

£19-

£36

£40-
£39-
Teleton SAQ307 8--8 watt£27-

£43
£71

£99-
£34-
£45 -

£34-
£59
£80-

£95-
£106-

€z
£9-
£11-
£9-
£19-
£3

£5-95
€2 25
£1-20
£r7s
£1-50
£3-75

t2in 20 watt 8 ohm

Fane 8in 4 ohm

Fane 7in x 4in 3 or 8 ohm

Celestion 8in |5 ohm

Elac 8in 8 ohm Dualcone

Elac 10in 8 chm Dualcone

Goodman 6{in 8 ohm
Dualcone

Baker Group 25 12in 8 or

£1 40

IS ohm £7-75
Adastra "Top 20° (2in
25 watt 8 or |5 ohm
Adastra 'Hi-Ten’ 10in
10 watt 8 or 15 ohm
Also 5in 8 ohm speaker
2}in 8 or 64 ohm
speaker

£8:25

£3- 60
£0-99

£0-50

SPEAKER CABINETS IN
KIT FORM (Teak Veneer)
12in x 8in x &in

(8x 5 or 7 x 4 cutout)
14in x 12in x 9in

{(8x5,8” 63” & 3{")
18in x | lin x 9in

(8" x21” or 13 x8)
22in x 14in x %in

(127 & 3" or 13 x8)

£2-50
£3-75
£4-50
£6-15

TWEETERS & CROSSOVERS
EMI 347 ¢/magnet in 3 or
8 ohm £1-10
Cone Tweeter 10 watt
8 or 15 ohm (K2006)
Cone Tweeter 3 watt
8 ohm (K2003)
Horn Tweetar 8 ohm
(K2007)
Dome Tweeter 8 ohm
(K201 1)
2-way Crossovers (CN23.
CN28, CN216)
3-way Crossover (CN38)

£1-50
£1-55
£6-50
£5-50

£1-20
£2-75

CARTRIDGES
Acos
GP1/25C or 3SC
GP93/1
GP94/|

MICROPHONES

UDI30 50K/600 ohm
uni-dir. ball metal

uDI147

Condenser Mic. 600 ohm
uni-dir

Cassette Stick Mic. with
R/Control

Mic-Mixers Mono/stereo

AKAI ADMI4

HEADPHONES
Rotel
RH430
RH 630
RH 700
Akai ASE ||
Akai ASE20
Koss
K711
KRO7I!
K6
K6LC
KO7278
KQ747
HVI
PRO4AA
PROS4
K6LCQ o
Sansui SS10 £14-
‘Headphone adaptor
{Junction box) £2:

extension lead 2ft curly £1-35

CASSETTES
C40 C60
Low Noise — 15p
Philips — 50p
Memorex 55p 65p
Ampex (360) 45p 55p
mpex
(20-204)
Ampex
Chromium
Dioxide — 99p 140p —

C90 Cl120
45p SS5p
69p 10Sp
85p 120p
70p 99p

S9p 65p 99p 135p

Send for
cata ogue!

SINCLAIR PROJECT 80
Sterco Pre-amp. £
Active Filter Unit

Z40 |5 watt Amp

Z60 25 watt Amp

P25 Power Supply for 240 £4-
P26 Power Supply for 240 £7-
P28 Power Supply for 260 £7-
FM Tuner £10-
Stereo Decoder £7

PORTABLE RADIOS
Vega Jade
Yega Zircon
Vega Sapphire
Vega VEF206
Micado LM/MW/FM/55W LIB-
Murphy
8833 MW/VHF £9-
BAB38 LW/MW/VHF
M/Batt
MAS003 Head Set
Radio LW £7-
Bush
VTRI65 LW/MW/VHF £22-
VTRI27 LW/MW/VHF £I15-
VTRI78 VHF/MW/ISW/
AIR M/Batt
VTR 175 LW/MW/[VHF (25'
VTRI88 LW/MW/VHF/
25W M/Batt £31-
BYS5661 LW/MW/VHF £14-

CLOCK RADIOS
Bush CRI28 LW/MW €13
Bush CR232 MW/VHF £24-
Murphy MV5600

MW/VHF £22

CASSETTE RECORDERS
Murphy BA206 o
Bush TP66 M/Batt

Murphy BA200 M/Batt

Bush BT8504 (miniature)
Wien 500 M/Batt

RADIO CASSETTES
(Mains/Batt.)

Micado 8155 AM/FM
Sharp RD4225 MW/3SW

£93- GP96/1
£87- GPI10l
£82- GP104
£103- BSR
£79- 5C6M
SX6M
SX6H

Casette Head Cleaner 45P  Hanimex HRC3070
Ampex Head Cleaner AM/FM £
Demagnetiser £1:65  Muroh 9 MW/VH 33-50
Cassecte Racks (hold 6) €0 45 |1urphy BA209 MIW/VHE £33
Cassette Rotating Racks
(hold 20) £3-50
Cassette Carrying Case
X5M {BIB) (hold 12) £1-60
q :fgtHne 8-Track Cartridge Blanks
onoto ) C40 Cé4 C80
9TAHC (Dcamond) Ampex 80p 95p £5-10
9TAHC/G (Diamond) 8- track H/Cleaner
Double Diamond Stylii Demagnetiser £1-90
for above 8-track Carrying Cases
Goldring (8IB) £1-65

G850 Cartridge
G800 TAPES
Stnd.  L/P

STEREO RECORD PLAYER

& SYSTEM

Bush SPRS8

Bush SPR59

Bush A 1005

Hanimex HI101

Hanimex HRC5060 8-track
AM/FM/MPX + Speaker£116-

CAR AUDIO
Bush Car Cassette BT8501 £36-
Hitachi Car Radio
WM702R LW/MW £16-
KMIS510 LW/MW/VHF £32:

CS33D
Akai CR8ID 8-track Rec.
player £73

SPEAKERS

Wharfedale
Denton 2 (pair) £33
Linton 2 (pair) £42
Linton 2 Kits (pair) £19
Glendale 3 Kit (pair)  £36-
Dovedale 3 Kit {pair) £59-

Chassis Speakers

EMI (Plain) 13in x 8in,

3,8 or |5 ohm Bass unit £2- G8OQE

with Single Tweeter
with Twin Tweeter

{3in x Bin Bass unit
IS wate 8 ohm

8in x 5in 5 watt 3, R or
15 ohm

8in x 5in |0 watt
Dualcone 8 ohm

64” 10 watt 8 ohm

8in 10 watt 8 ohm

£2-
£3-
Type 350 Kit 15 watt 8ohm £8°
£4-

£1-

£2-

Audio Tecniza ATSS
Empire 999 REX

STYLIL for:
G850/G800/GB00H
CC90/7

GBOOE
CS91/E
AT66
N44.5
N44.7

5” 55p 69p
51 6&9p 88p
77 88p 1-20p
High frequency
5” — |1-40p
7" —_ t-90p
CALCULATORS
Sinclair Cambridge Build
Sinclair Cambridge Kit
Scientific

Hitachi Car Cassette
CSli4 £45-
with Radio CSWI7
LW/MW £57-

ALL ITEMS SUBJECT TO
MANUFACTURERS INCREASE
AND AVAILABILITY
PERSONAL CALLERS
WELCOME

ALL MERCHANDISE FULLY GUARANTEED.
Mail Order Dept Manchester

30-32 Shudehlll tel 061-832 7710

Belmont St, Monton, Leeds
. ELECTRONICS Eccles’ mnchesfer. 4 New Mar gst tel 0532 42708
15 Whitechapel tel '051-236 0738

Tel: 061-789 5268 Liverpool
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SPECIAL

PRODUCT
REPORT

NMAJO)
MULTIVIETER

~

CORTINA-

F you are a conscientious constructor, you would not be

able to get very far without getting frustrated by the need
for a multi-range meter. It is almost as essential as a
speedometer to a motorist. Without one, how can you
locate fault conditions, or check component values.

Practical Wireless recently published an article on this
subject, illustrating examples of well known types. When
looking around to buy a multimeter what should you look
for? Well this will depend to some extent on the usage
expected of it. There are meters renowned for robustness
and the ability to withstand fairly rough handling. There
are those that have a high sensitivity, or an extended
voltage range, or built-in capacitance meter. Good ones
are not cheap to buy, but this does not mean that cheap
ones are not worth having.

There has been a recent introduction of some ltalian
instruments into the U.K. which are certainly worth looking

-

MANUFACTURER'S SPECIFICATION

Sensitivity A.C. & D.C., 40kQ/V
Accuracy D.C. + 2:5% Ohms + 2%
Bandwidth 20Hz to 10kHz
Dimensions 156 x 100 x 40mm

Weight 650 grammes

Power requirements

Internal, 2 x 15V HP7 or
similar) 1 x 22:5 (B 122 or
similar) for resistance. Ex-
ternal, 220-240V 50Hz for
capacitance and frequency
only.

RANGES
Volts Current

D.C. A.C. D.C. A.C.
0-420mV 0-3V 0-30uA 0-3-0mA
0-1:2V 0-12V 0-300uA 0-30mA
0-3:0V 0-30V 0-3mA 0-0-3A
0-12V 0-120V 0-30mA 0-3-0A
0-30V 0-300V 0-0-3A
0-120V 0-1,200V 0-3-0A
0-300V
0-1,200V
Resistance Q Power dB
0-2kQ -10 to + 11
0-20k(2 + 2to +23
0-200k) +10 to +31
0-2MQ +22 to +43
0-20MQ +30 to +51
0-200MQ +42 to +63
Frequency Hz Capacitance ¢F
0-50Hz 0-0-05uF
0-500H2 0-0-5pF
0-5kHz

Ballistic Capacitance
Extends ranges up to one Farad.

Universa! Signal Injector

Frequencies 500kHz modulated at 1kHz

Harmonic content Usable up to 500MHz

Output 20V peak-to-peak

Isolation Probe will withstand 500V d.c.
at circuit under test

Power requirements 25mA from internal battery
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into for several reasons. These are made by Chinaglia
Dino and are being distributed in this country by Chinaglia
(UK) Ltd*. There are several types, each having its own
performance/cost parameters; we have selected as being
a very usefut all-rounder, the **Cortina Major” which costs
£22-27 or, if you want the Universal Signal injector with it,
will cost £27, plus VAT in each case. There are lower
priced meters in the range that are also worth looking
into, but with more modest performance.

PERFORMANCE

The quoted performance figures are tabulated here and
straight away, readers will notice the sensitivity of 40kQ/
volt. This is adequate for transistor and i.c. circuitry and
brings the meter into possible applications even with high
impedance work without serious shunting errors in the
readings indicated. When used as a voltmeter across any
a.c. or d.c. load, the internal resistance of the instrument
will often have some effect on the reading accuracy. The
higher the sensitivity in terms of kilohms per volt, the
less will be that error.

The Major will handle a.c. and d.c. voltage and current
measurements. The a.c. current facility is particularly
interesting; although not required very often, it can be a
nuisance if you are using a meter that does not have this
facility, as is the case with some earlier models from other
makers. The main problem with this range is that its accur-
acy really depends upon the frequency of the current
being measured because of the reactance effects of the
meter coil. For inductive loads, it can be a little misleading
unless the frequency is taken into account. In the absence
of any other figures of measurement than the claimed
accuracy of + 2'5 per cent for a.c. ranges, we assume
this to apply within the quoted bandwidth.

RANGES

The d.c. current ranges are very useful for transistor
circuits, being based on a common scale of 0 to 30 with

—conlinued on page 350
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year the Zenith Trans-
Oceanic was born.

Over the years new knowledge
and improved technology have
gone into successive improved
versions. The latest—the Trans-
Oceanic Royal D-7000Y — is
equipped to tune to 11 wave
bands. (1) a.m., 540-166MHz, (2)
f.m., 88-108MHz, (3) lw., 150-
400kHz, (4) s.w., 1-6-3-5MHz, (5)
3-5-90MHz, (6) 9-4-10-1MHz, (7)
11-4-12-33MHz, (8) 14-6-15-8MHz,
(9) 17-1-18-5MHz, (10) 20-6-
22-4MHz and (11) 161-164MHz.

It is designed and treated to
operate in extreme climatic con-
ditions, and incorporates r.f. gain
control, b.f.o., vernier tuning and
battery level meter, illuminated

THIRTY-FIVE years ago this

dial and chart panel, telescopic ~

aerial and personal earphone.
Navigational benefits include a
time zone indicator, logging scale
and azimuth compass. A swivel
" base platform can be supplied to
aid directional tuning. It operates
on 9 standard U2 type batteries
but also has a built-in a.c. power

f- i SO S
kL 3

O |40 0

COLIN RICHES

supply for either 115V or 230V
a.c.

The Trans Oceanic theory was
developed into practice in 1939,
when Commander E. F. McDonald
(Zenith’s late founder-president),
having asked the company’s en-
gineering department to produce
a shortwave battery operated
radio, found that he could sit in
his Canadian fishing lodge and
pick up both the weather forecast
from Ohio and broadcasts from
London.

After a combination broadcast
and shortwave receiver with
bread bandspread for easier
tuning had been produced,
McDonald took one to Northern
Canada and sent another to Com-
mander Donald B. McMillan in
the Arctic. McMillan tested it on
Baffin Island, and then further
north on Ellesmere and Green-
land. Finding it fully satisfactory,
he radioed McDonald to express
his approval.

When some further 20 experi-
mental models had been tested
and subsequent modifications

Experimental S.W. transmission with singing Eskimos (1925). Zenith's founder-president
Commander McDonald is standing on the right.

<WWW americanradiohistory com

An early "'mobile’” Trans-Oceanic

adapted, the set went into pro-
duction several months before
the Zenith factory was converted
for the war effort in 1941. At that
stage 100,000 Trans - Oceanic
radios were on the order books,
and though many of these were
never completed, several thousand
had been by the time the US en-
tered the war. Members of the
allied forces were frequently com-
forted throughout the duration of
the war by broadcasts from their
native countries, the radio set
often being their only link with
home.

About his Trans-Oceanic radio,
a British army oflicer wrote,

B g wE .
o S R S
First multiband receiver made in 1941

“During the whole war, it was
either with me or close behind
with my luggage. Besides being
under enemy fire, it has stood in
the open in blistering heat and
sandstorms, likewise in monsoon
rain and snow. I have watched it
dropped into cargo holds by
coolies and have sympathised
with it after suffering a kick by a
donkey. In, spite of such treat-
ment, there has been no occasion
during its ten years life that the
set has failed to work.”

Since introduction in 1941, a
number of major improvements
have taken place. Announced to
yachtsmen in 1951, as a “king-size

—continued on page 350
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SPECIAL PRODUCT REPORT-—continued from page 348

appropriate range multiplication factors. The 30xA range
enables low leakage currents to be detected, whilst the
3 amp range is useful for average thyristor d.c. load
measurement.

The voltage ranges are divided into two scales— 0 to 12
and 0 to 30 with appropriate multipliers. The advantage of
using two scales is to maintain average meter indications
between a half and full scale deflection, usually recommen-
ded for most measurements on load, without having to
interpolate at the low end of the scale. The 1,200V ranges
will cope with most applications except e.h.t. for cathode
ray tubes; the optional extra probe will extend this range to
30kV d.c., sufficient for most oscilloscope or television
c.r.t.s., for an additional £7-27 plus VAT.

The resistance ranges are from 0 to 2kQ (useful readings)
on a 20kQ scale, up to 0 to 20MQ (useful readings) on a
200MQ scale. This will cater for a very wide range of
measurements from 1 chm to 20MQ d.c. but does not, as is
usual, mean that “cold insulation’ tests on capacitors or
wiring will necessarily give reliable results.

Two 1-5V batteries have to be fitted to give the low
resistance ranges and one 22-5V battery for the high
resistance ranges.

Decibel measurements are based on the standard 0dB=
ImW in 600 ohms, or 0-775V a.c., using the a.c. voltage
circuit for measurements ranging from —10 to +63dB.

Using an interpolation scale in the instructions an
indication of frequency is possible based on the use of the
capacitance circuit and, in the case of the X100 range, it
depends on an external accurate 4,700pF capacitor being
applied. Both the frequency and capacitance ranges
require this instrument to be connected to an accurate
50Hz mains supply of 220 to 240V for which a lead is
provided. The meter uses a resistance measurement
circuit to determine reactance, and hence interprets the
result as a direct capacitance reading up to a maximum
0-5uF. For most purposes the 10,000uF ‘'ballistic capaci-
tance’ range is likely to be the maximum required, and
this is achieved by interpolation of the d.c. AV scale using
the chart given in the instructions. .

The optional extra U.S.l. (Universal Signal Injector) is
virtually a square wave signal generator using two tran-
sistors and mounted inside a '‘pen” type tube with a
1-5V battery. It provides a 1kHz *‘pulse’ waveform from a
blocking oscillator suitable for signal tracing and fault
finding procedures in a wide range of radio, audio and TV
equipment. The probe is claimed to withstand, on test,
500V d.c. and provide.20V peak-to-peak output.

in the event of repairs being needed, the manufacturers
have appointed Coates-Clarke (Services) Ltd., of 110a
St. Margarets Road, Hanwell, London W.7. to carry out
this service.

*Chinaglia (UK) Ltd., 19 Mulberry Walk, London SW3 6DZ

GOING BACK
—continued from page 349

aspirin for the headaches of
amateur sailors” and “the world’s
newest aid to navigation,” the
new Trans-Oceanic had had added
to it twb new continuous tuning
. bands that covered the entire 38
to 150 metre band, (2 to 8MHz).

In 1954 another new version of
the Trans-Oceanic was introduced
and included a ferrite rod aerial
which, in conjunction with new
circuits, was said to ‘“treble the

“drift-free’ tuning of the f.m.
broadcast band with new sensi-
tivity on short wave, long wave
and standard broadcast bands. It
was similar to the previous mode]
but less the 13 metre band and
plus the f.m. broadcast band (88
to 108MHz).

August 1964 saw the one mil-
lionth Trans - Oceanic portable
radio roll off the Zenith produc-
tion line.

range” for standard broadcast
reception. Other additions in-
cluded a horizontal slide-rule type
tuning dial. Push-button band
selection and a reel-away take-up

In 1968 the Trans-Oceanic was
again altered quite significantly
with the addition of the wave
bands. The Royal 7000, as the
new model was called, featured

on the power control. Inside the
set's cover were located a series
of flip charts, a world-wide time
map and listings for all major
short-wave stations.

McDonald’s next challenge to
his company engineers was to de-
velop a transistorised Trans-
Oceanic portable radio that would
“equal or better the performance”
of the valved version. Compact-
ness was his stipulation to the
engineers. Whether for yachts or
expeditions, it was paramount
that weight and bulk size was
“kept to a minimum but without
the sacrifice of performance.
There was not to be room for a
teaspoon of sugar, or the en
gineers “would get it back.” After
three years of research and
development Zenith announced
“the world’s first all-transistor
band-spread short wave portable
radio” in 1957.
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The 1974 version of the Trans-Oceanic.
Recommended retail price is £247-50 inc.
VAT.

Components and circuitry were
built into a case measuring 1014 X
121, X 4%in representing a major
achievement in miniaturisation
and space efficiency. It included
a new rotary band switch and
associated circuits for electrical
band-spread tuning which occu-
pied a fraction of the space re-
quired in valved short wave
sets. The band selector switch
rotated a “rolling pin” dial scale
so that only one tuning band was
visible at a time.

“The ultimate in personal
radios” was announced in 1962—
this was a 9-band Trans-Oceanic,
the Royal 3000. This transis-
torised receiver combined super-
lative performance and virtually

11 bands and incorporated a v.h.f.
fixed crystal U.S. “weather” band
at 162-55MHz. The set was tuned
to the weather position to hear
up-to-the-minute weather reports.
The second band addition was
short wave (a division of the
earlier 2-9MHz spread), making a
total of seven short wave bands,
long wave, f.m. am. and weather
band. Other improvements in the
Royal 7000 included a b.f.o. and
manual r.f. gain controls.

In 1971, the Royal 7000 was
further refined with replaceable
crystals for the weather band,
enabling the listener to receive
weather stations assigned to
frequencies other than the com-
mon 162-55MHz (U.S.), in 1972
the Royal D-7000Y was improved
again with the addition of the
adjustable weather band and
minor cabinet changes. The 1974
version is shown in our picture.
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PPLIERS OF

Telephone )
Corner

COMPLETE
TELEPHONES

Normal Household Type

—
EX. G.P.O. Dnlyfl_nsp PaP

45;:each
TELEPHONE DIALS

Standard Post Office type. Guaranteed inf

0“' 27 ] working order.
y 72p POST & PACKING 164Q

SV

N

o

~—

VN
N

NN

3

£2.75 02.385p . vnen

x GP0 Push Button
Intercom Telephones

Exactly as internal telephone systems stlll in
everyday use where automatic Internal ex-
changes have not yet taken over. Available in
5, 10 or 15 ways. Complete with circuits and
instructions. Necessary 24 pair cable 22p per
yard. Price of each instrument is independant
of the number of ways.

Cable can be sent by Parcel Post, Post and
Packing per 50 yds. 73ip.

Extension Telephones. 71jp each. p.p 27{p.
£1-37} for 2. P.&P. 55p.

These phones are extensions and do not con-
tain bells.

N

&
Al

LN

Tested and
Guaranteed
n Paks

DM

N

1111 IN4007 Sil. Rec. diodes.

1/ 4 e famp plactic.  IOP |

/] l/ B8y Reed Switches, 17 long, i )
/ Io $° dia. Hilgh gspeed opng ssp I

| type .
/ H3s Ioo Mixed Diodes, Germ, ssp

Gold bonded, etc. |
55p

/ Marked and Unmarked.
H3s 30 Short lead Transistors,

g 55p)

H4at 2 55 A

NPN Silicon Planar types
integrated Circuits.

4 Gates BMC 962, 2 Flip
Flops BMC 945

Sil Power transistors
comp pair BD131/132

Hel 2N3055 type NPN Sil. ¥
4 power transistors. Below 55P fu"
spec. devices
He4

4 3818 N Channel FETs
2N3819 in plastic case

55p \\\

] == Unmarked §
\ ntested Paks |

7

W B1 50 Germanium Transistors ssp \
AN PNP. AF and RF \
W = 150 Gomanumpioses 55p §
N = 200 Gtz mensieangS5p §
N\ licon DI S
\ Bttt L =
W QA202 \
\ N\ B |00 Sii.Diodessub. min. B \
$\§ IN914 and IN916 types P §
NN ower Transistors

\ § H Is Egrr;.c;i’aN Sulticor'm FHPs SSP §

- an.

\ HE7 | () 3819N Channel FETs 55p §
\\\ plastic case type %

s

N

3 =

\ {Make a rev counter |

Ny foryourcar §
NN The ‘TACHO BLOCK'. This encapsulated

3 block wlil turn any 0-1mA meter into a linear %

and accurate rev. counter for any car with =]

i

normal coll Ignition
system.

i
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Y,
I

7

£|mp each
‘PAK

Co Reg No 820913
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s

1 BI-PF

"
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\

Electronic Transistor
Ignition £6°60 ~¥VAY

incl. V.A.T

p.&p. 11p
Ready built & tested unit £9-90 inc. V.A.T.
Now in kit form, we offer this *‘up-to-the-

minute'’ electronic ignition system. Simple to
make, fult instructions supplied with these
cutstanding features. Transistor and con-
ventional switchability, burglar proof lock-up
and automatic alarm. negative and positive
compatibility.

Cur new vastly improved Mark Two Cross

atch Generator is now available
Essential for alignment of colour guns on all
colour T.V. receivers. Featuring plug in IC's
and a more sensitive sync. pick-up circuit. The
case Is virtually unbreakable—ideal for the
engineer's tool box—and only measures 3° x
§4° x 3°. We have already received a large order
f major T.V. Rental compa

rom a ny.

Ready built Complete
unit . kit ¢
only

(includes V.A.T. and p. & p.but no batteries)

Over 1,000,000
Transistors =~

in stock /

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Please send for free
catalogue.

Our very popular 4p transistors

TYPE A’ PNP Silicon alloy, TO-5 can

B PNP Silicon, plastic encapsulation
" PNP Germanium AF or RF

F'" NPN Siiicon plastic encapsulation

TYPE "G" NPN silicon similar ZTX 300 range
TYPE *H’* PNP silicon sImilar ZTX 500 range

8 RELAYS FOR £I I 0
“1Up

VARIOUS TYPES
P&P2Hp
High Speed
Magnetic
Counter

4 digit (non-reset) 24V or
4x1x1in. 33p. P.&P, 5p.

¢

LT
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SEMI-CONDUCTORS TO THE WORLD
=SSN

Plastic Power

Transistors
NOW IN
TWO

RANGES

These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available
in NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully In quantity to all parts of the
world and we are proud to ofler them under
our Tested and Guaranteed terms.

Range 1. VCE. Min 15. HFE Min 15,

)

1-12 13-25 26-50
40 Watt 22p 20p 18p
90 Watt 264p 244p 22p
Range 2. VCE. Min. 40. HFE Min 40

1-12 13-25 26-50
40 Watt 33 31p 29p
90 Watt 38ip 36ip 3I3p

Complementary pairs matched for gain at
3 amps. 11p extra per pair. Please state NPN
of PNP on order.

LM380 Audio 1.C. as featured in Practical
Wireless Dec. issue, complete with application

NN

N\

\

LN

™

3

\

[

\

g

Dept.D..222-224 WEST ROAD, WESTCLIFF:ON-SEA, ESSEX.
TELEPHONE: SOYTHEND,(0702) 4634%:

data £1-10p.
INTEGRATED CIRCUITS
We stock a large range of I.Cs at very com-
petitive prices {(from 1Ip each). These are ali
Ibls:ed in our FREE Catalogue, see coupon
elow.

METRICATION CHARTS now available
This fantastically detailed conversion calcula-
tor carries thousands of classified references
between metric and British (and U.S.A)
measurements of length, area, volume, liquid
measure, welghts etc.

Pocket Size 15p Wall Chart 18p

LOW COST DUEL IN LINE 1.C. SOCKETS
14 pin type at 164p each | Now new low proflle
16 pin type at 18p each f type

BOOKS
We have a large selection of Reference and
Technlcal Books in stock. Details are in our
latest Catalogue. Send for it TODAY. using
the coupon below. N.B. Books are void of

Send for lists of publicatlons

//////ﬂ!’///////////////////////////l/lllllll/l/llﬂl/
Our famous P1Pak

is still leading in value

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

11p P & P on this Pak.

Please ask for Pak P.1. only 55p

Piease seitd me e FREE B)-Pre-Pak Calalogue

ALL PRICES INCLUDE 10% VAT

MINIMUM ORDER 50p, CASH WITH ORDER
PLEASE. Add 11p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

BUY THESE GOODS WITH ACCESS

770,
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NEW from A.S.P.
2” and 4" PANEL METERS

7 4"
81ZF: 60mm Wide SUZE: 1omm Wdie
x 43mm High x &2mm  1ligh
30mm Deep. 4a3mm Deep.
Movement LR. Movement LR.

Ohms Ohms

0-50 micro A. 1250 0-Gf micro A. 1400
0-100 micro A. 580 0-100 micro A, 730
0-300 micro A. 170 0-500 micro A. 200
0-1mA 0-11mA 20
0-Hma G HmA 200
H-10 mA 0-10 mA §
0-50mA 0-50 1 A 05
0100 mA N-100mA 0h
0-500 mA 0-500 InA 05
N-1 AMI -1 AMP 0on
n-2 AMP 02 ANTP o
n-28 vott 0 25 Velt 15K
=50 Vet 70 Vo HOK
0300\ olt 0 08 Volt KON
vet Meter 't Meter "
VT Meter 5250 VU Meter 0]
V1T Meters are complete with detectory.
Madern wide view ean he illustrated
T'rice 07 £2:95 Poct 10p. Price 47 £3-05
Pagt 10p. Lamps 55p per sct

CARBON FILM RESISTORS
l~a avajlable § watt at 70°C E 12
100Q—1MQ 5%, tol above 470 KQ
tol at 07p per 100,

range
10°

POWER UNIT Type Al2
rupplying 6 or 8 Volt DC
at 200 mA.

In moulded casc forming
a 2 pin 5 A maing plug.

2 metre output lead with
4-nay multiplug giving 2}
and 25 mm sockels and
3-5 mm plugs.

Yrice £2-25. I'ort 10p.

ELECTRONIC MAINS TIMER

A reliable unit ideal for timing
Rathroom/Toilet
Ventliators
Ktalrway/
Cloakroom
Tighting ete.
{.ives up to 30
taina delay bhefore
switehing off.
Delay  1-30 mins.
alinstable. Max Load 400V
T five. While Cuxe 337~ 8
instruetions included.

v D0y

A
un

watts

27 Fitting

TRANSFORMERS

‘I'rade Price £5-80. Past 20p

MAINS KEYNECTOR

The sa pick. connector
for electrical appliances
1 Amp rating, fused,
will conneet a numher
of  applinnces
snulckly  and
eafely  to

tie mnine,
ileal  for
testing, dem
onalrating,
window dis-

yrevent connecting when by
Trade Price: £2:85. Post 25p.

. ete. Warmmng Light, interlockell tn

SAFETY {SOLATING 50 Volts 60 Volts
Prim. 120/240V. Sec. 120/240V. Centire Tap Prim. 200-240V. Prim. 200-240V.
with Screen. Sec. 18, 25. 33, 40, 50V. Sec. 24, 30, 40, 43, 60V.
VA Ref. Price Prost, i IPos Ampa Ref. Price Post
{watts) No. Casel Open £ Znbs Rg{. “L[CE O.SL N £ £
60 149 2374 038 |05 102 211 030 0'15 2%0 2'38
w0150 416 052 ; ; 2497 38
1 103 308 0-38 2 7 042
200 161 £9-48 748 052 | | :
510 152 1205 o057 o065 | ? 104 420 0-42 3 7-15 052
350 158 14:00 1144 o080 | 3 105 577 052 4 935 067
500 164 1580 1320 100 } 4 106 748 052 g 18 oy
1000 156 3070 2748 120 | 4 107 11-00 067 M i o g
000 158 RO-95 55-44 a R 1419 an " Ll 0 1-00
a0 169 7953 7248 o 1040 )
10 19 17-80 » " 13 21 62 1410
12 & 24 Volts Prim. 200-240V. MINIATURE AND EQUIPMENT
ATUDS Ret. I'rice Post | Prim. 240V with screen.
10V o4V No £ E Volta Milliatnps Price ost
63 015 242 134 Hee. | fee, 2 Heq See. £
05 0-21 134 3-0-3 200 1-23 .
1 05 159 06 06 500 an0 130 .
2 1 2:09 06 [V} 160600 1000 1-68 b
4 2 276 4-0-9 160 1.23 o
A 3 3566 0-9 0o 3s0 0 1-43 0
B 4 396 0-8-9 0 K80 Hn H00 2:28 0.
10 ] 487 "R 0-8-4 1000 1000 308 0:30
12 5 5687 15-0-15 40 123 010
16 8 664 [ H) 0-15 200 200 130 010
20 10 1023 20-0-20 30 123 010
a0 15 13-75 02y 0 150 150 130 0-10
4 20 18-26 0 15-20 0 Lo o 287 0-3R
Y 30 22:52 0-120 o 300 300 14 178 020
0 w0 3500  NO BCREEN 1116 300 0-40
20 12-0-12-20 700 (DJC) 21 158 030
0 1520 0 15-20 1000 1000 206 880 038
30 VYolts 01527 0-15-27 500 500 203 308 033
Prim. 200 240V, Sec. 12, 15, 20, 24, 80V, [ V177 (RE=21 XD La00 ot 224 o8
Ampa Ref. Pric Post
No. |
“'I"' 11"—; ;'% PLASTIC CASED SILICON BRIDGE RECTIFIERS
; i
2 3 819 One Amp Two Amp Four Amp Bix Amp
3 20 280, 60 P.IV.25p 50 .1V, 35p 100 T.V.55p G0 P.1.\V.85p
g it 468 100 LV, 25p 100 1.V, 40p 100 P11V 70p
H & gjgg 200 P.IV. 28p 200 P.1.V.45p ; 200 P.T.\. 80p
2 e otoo 600 P.LV. 80p 400 P.LV.50p v 75p 400 P.IV.80p
10 89 1000 ADD 10p P & P PER ORDER
AUTO TRANSFORMERS QUALITY INSTRUMENT CASE
Cased versions are 240 VoIt Mains 115 Volts, smart

steel eased units coat
fuge and 115 Velt American type
above HOOVA cable entry.,

VA (Walts)  ilef. Noo o Price Priec
Carerd Open
£ £
Tapped at F1a, 200, 220, 250 Volts
20 IRE] 132
7 64 263
Tapped at 115, 220, 240 Valts
( § 3-29
200 6 556 398
300 484
an 87 9-50 8:03
100 Ra 15 82 13-50
iy a5 2070 2530
000 i 3300
OV A version uneoats » fuse:
£2-52

[ in tough resin with power lead,
socket, up Lo BODVA,

Retardant

Atrongly monlded

in High (llgss Grey Plastic (Flame

ANLR).

Post

Two interlocking halves recrired
by four corner holls (rRupplied).

23"

Interior Bize: R} x 5}

Wall Thickness: }
Weight: 113 ozs.
Price: £1-50. P'ost 15p.

3

00

[ PLEASE ADD 10% FOR

VAT |

A.S.P. LTD.

BYRE HOUSE, SIMMONDS ROAD, WINCHEAP,
CANTERBURY, KENT.

Tel: (0227) 52436

reflex enclosures made from qua
designs ensure optimum perfori
Walnut effect, Black Satin front
quality equipmen
TECHNICAL S
RMS) Frequency Range 33!
round long throw Treble

45¢m x 22-5¢m x 22-5
TECHNICAL SPECIFIC
RMS) Frequency Range 42Hz to t6500H
20¢m x 13¢m long throw with intearal coaxial tweeter Cross
sions 40cm x 20cm x 20cm (16” x A° x 87) Volume 12 lltres.
GS 500 £11-98 post free
ECONOMY Speaker System ideal for hudget hi-fl Sterco Etc.
Ohm system comes complete with leads and super woo

post free
PLEASE ADD 10°, VAT TO ALL ORDERS

NEW! TODAYS MOST EXCITING SPEAKERS

Never before have speakers of such superb performance and
available. Produced by us to quality st

t.

PECIFICATIONS GS500 Power 30 Waits Peak (15 Watts
Hz to 19000Hz Impedance 8 Ohms Bass Unit 16 cm
Unit 7.5cm round Crossover SkHz Dimensions
cm (187 x 97 x 97) Volume 17 litres.
ATIONS GS300 Power 20 Watts Peak (10 Watts
z tmpedance 8 Ohms Drive Unit
over 5kHz Dimen-

GS 200 £9-98 post free

GREGG ELECTRONICS PW4 zchranbourn Street
we2

Leicester

Square London
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andards the new GS Range ofter you true
high fidelity at a traction of the cost. Both models employ fully sealed bass
lity compressed woods and our modern compact
mance at all times. Finished in Rich American
these speakers offer todays best value in high

. This unique 8
dgrain finish £9.80 pair

TRADE ENQUIRIES WELCOME

low cost been
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N THE

AIR

SHORT WAVE DX
by MALCOLM CONNAH

‘Radio Australia Listeners’ Club Group’ has

been formed by George Hewlett of 22 Park

Hill Road, Torquay, Devon and Miriam Bryant
of 2 Broad Street, St. Columb, Cornwall. The club is
not only for members of the official Listeners’ Club
but for anyone interested in listening to Radio
Australia.

Although the club will mainly serve the South
West of England the founders are prepared to
answer any queries about the reception of Radio
Australia. They would appreciate a stamped
addressed envelope with any query requiring an
answer.

Readers’ Logs

The first two logs this month come from the
husband and wife team of Douglas and Rita Malpus
from Cumberland. Douglas uses a 5 valve domestic
receiver and a 25 foot end-fed antenna, which is often
used at an alternative address in Scotland. Rita uses
a Ferguson-Caravelle Transportable with a 120 feet
long-wire and ATU. The results achieved were as
follows.

Douglas Malpus
6205 R. North Sea International at 1900.
9670 IBRA Radio noted at 2100.

11775 R. Nacional D’Espana at 1715.

15185 R. Finland noted at 1820.

15295 ORTF, Paris, France at 1110.

15305 SBC, Berne, Switzerland at 1100.

15415 R. Kuwait noted at 1850.

15440 WYFR, USA noted at 2230. ‘

17770 Radio Sweden at 1400.

17885 HCJB, Quito, Ecuador at 2130.

Rita M. Malpus
9525 AIR, General Overseas Service at 2020.
9535 SBC, Berne, Switzerland at 2200.
9650 Deutsche Welle, Cologne at 2145.
9690 R. Bucharest, Rumania at 1315.
9833 R. Budapest, Hungary noted at 2230.
9750 R. Vilnius, Lithuania at 2230.

11810 V. of Turkey, Ankara noted at 2230.

15185 R. Finland noted at 2030.

Christopher L. Hodgson of Sunderland used his

Codar MultiBand 6 with a 50 foot end-fed, 9 metre
inverted vee and an ATU to hear:

9455 Radio Pyongyang noted at 2015.

9540 Radio Australia, S/on at 1800.

9695 Trans World Radio, Monte Carlo at 0820.
11720 R. Nacional, Brazilia at 2315.
11905 UN Radio, Greenville at 2205.
15084 R. Tehran, Iran in Farsi at 1030.
15310 BBC, Far East Relay (Malaysia) at 1530.
15410 UN Radio, Greenville at 1625.
15570 Radio Pakistan, S/on at 1530.
17820 Radio Canada Int. in Czech. at 1715.
17885 BBC, Cyprus relay at 1155.
21685 Radio Kuwait, S/off in Arabic at 1505.

William F. Kitching of Telford in Shropshire has
a Grundig Satellit 2000 receiver and using only the
telescopic aerial he heard the following:

3980 VOA, Munich noted at 2100.
3985 SBC, Berne, Switzerland at 0700.
6015 ORTF, Paris, France noted at 0515.
11730 Radio Nederland, Bonaire relay at 0630.
15012 Voice of Vietnam at 1800.
15195 R. Afghanistan noted at 1130.
17855 NHK, Radio Japan at 0900.
21535 RSA, South Africa noted at 1500.
21655 R. Norway (Sundays) at 1400.
21740 VOA, Greenville at 1700.
25790 RSA, South Africa noted at 1330.

Albert E. Ord of South Shields again used his Trio
9R59DS with a Joystick antenna and Hamgear pre-
selector the log for this month including:

3905 AIR, India in English at 2330.
4955 R. Nacional, Colombia in Spanish at 0530.
5990 HCJB, Quito, Ecuador in English at 0645.
9410 R. Pyongyang in English at 2140.
9570 R. Australia noted at 0800.
9620 S.0.D.R.E., Uruguay in Spanish at 2200.
11775 R. Bucharest in English at 0430.
11780 R. New Zealand heard at 0730.
11825 V. of Free China, Taiwan, English at 1930.
15415 R. Kuwait, Pop Music at 1945.
17755 HCIJIB, Quito, Ecuador in English at 1900.
21540 R. Ghana heard in English at 1500.
Trevor Bland of Lea, near Gainsborough in Lin-
colnshire, used his Telton TF-182 to log the following:
5960 R. Canada Int. in English at 1030.
6030 AFRTS, Washington in English at 0130.
6040 VOA, Washington in English at 1935.
7280 R. Moscow in English at 2025.
9022 R. Tehran, Iran in English at 2005.
9585 R. Finland in English at 2030.
9625 R. Canada Int. in English at 2400.
11815 TWR, Bonaire relay in English at 0100.
15385 R. Nacional, Brazil in English at 2015.
15430 AFRTS, Washington in English at 1730.
17880 HCJB, Quito, Ecuador in English at 2015.

OANMAN americanradinhictary cam
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MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

ICHOLAS Taylor who lives at Sunbury-on-

Thames does his medium wave DXing with an

Ultra 4175 receiver and a medium wave loop
antenna. Local radio stations logged include IBA
London on 719kHz; BBC Radio Blackburn on 854kHz;
Solent on 998kHz; Medway on 1034kHz; Leeds on
1106kHz; Derby on 1115kHz; London on 1457kHz;
Brighton on 1484kHz; Nottingham on 1520kHz;
Bristol on 1546kHz. Nicholas has been hunting-out
the stations on the American Forces Network in
West Germany and he reports hearing AFN Frankfurt
on 872kHz; Berlin on 935kHz; Munich on 1106kHz;
Stuttgart on 1142kHz; Heidelberg on 1304kHz; Augs-
burg on 1394kHz and low power relays on 611kHz
and 1502kHz. Karlsruhe on 1034kHz is another out-
let to look for. The Armed Forces Radio and Tele-
vision Service (AFRTS) operates in many countries
other than Germany. Stations heard occasionally in
the UK are Keflavik, Iceland on 1484kHz; Lajes,
Azores on 1500kHz; Kenitra, Morocco also on 1484kHz
and Athens, Greece on 1594kHz.

Kevin Peel (Hornchurch, Essex) has been busy
with his Astrad receiver and 100ft outdoor aerial. He
reports hearing BBC Radio Derby on 1115kHz; AFN
Munich on 1106kHz; AFN Stuttgart 1142kHz and the
1000kW station at Cluj in Romania on 1151kHz.
During the summer months Cluj along with Lugof
on 755kHz carry a multi-lingual programme for

tourists at 2230hrs GMT with programmes of
Romanian music and announcements in English,
French and German. Both stations will verify a
correct reception report with a QSL card.

Brendon McNamee reports again from Portrush in
N. Ireland. With his Sharp BZ-23 receiver and whip
antenna he has logged BBC Radio Derby 1115kHz at
2338hrs; Manx Radio, Isle of Man on 1295kHz at
1655hrs; Radio Sweden 1178kHz with its international
service at 0020hrs.

Our regular reporter Brian Murray (Edinburgh)
has been concentrating on the local radio networks.
With his Astrad VEF 204 receiver connected to an
externally mounted TV aerial he has heard IBA
Birmingham on 1151kHz with close down at 0105hrs;
IBA Manchester also on 1151kHz testing at 0130hrs;
BBC local radio stations at Carlisle on 755kHz at
1415hrs; Blackburn on 854kHz at 1410hrs; Sheffield
on 1034kHz at 0100hrs; Medway 1034kHz at 2245hrs;
Leeds 1106kHz at 2350hrs; Derby 1115kHz at 2240hrs;
Bristol 1546kHz at 2258hrs and Leicester 1594kHz at
2255hrs. Brian also reports hearing two stations from
the Iberian peninsula. From Spain, Radio Centro,
Madrid on 1385kHz at 0155hrs and from Portugal
CSB2, Radio Club Portugues in Lisbon on 1034kHz at
0020hrs. Externally mounted TV aerials often give
good results as a medium wave antenna. Try con-
necting both the inner and the outer of the co-axial
down lead to the aerial socket of the MW receiver.
The outer (shield) will make a good vertical aerial in
localities free from electrical interference.

Radio Algeria can be heard on 251kHz (1195m) on
the long waves in English between 1900hrs and
1930hrs GMT every evening. The signal, which comes
from a 750kW transmitter at Tipaza, is heard well
in the UK. The station asks for reception reports
which should be sent to Radio Algeria, 21 Boulevard
des Martyrs, Algiers, Algeria.

VHF/FM DXING
by SIMON DAVID

F we could forecast, with a useful degree of
I accuracy, likely openings for f.m. DXing then

one could assume that we would be able to tune
in together and all obtain near perfect results. It is
easy to assume this, but the facts are different. What
one DXer may pick up at one instant may be very
different from the fortunes of another 100 miles or
more away. It is sometimes forgotten that some
British local radio stations may be as far away as
some of the continentals, for example, North France
and North England are approximately the same
distance from Bristol or Oxford.

Here is a useful idea that could be helpful to f.m.
DXers. For 50p you can buy the new large British
Rail timetable. Now why should this be of any value
to DXing? Well, included with it are two large
double-sided maps—one of Gt, Britain and the other
of Europe as far east as the Black Sea. These are
clearly marked with the main towns and railways
and make a very clear f.m. DXers map. (These maps
are worth the 50p alone in my opinion.) If you cannot
get one then any other flat map of Europe will do.
(“Global” maps tend to distort distance lines.)

Now use a large pair of compasses, or the cotton-
and-pencil technique, to draw concentric circles about
the centre point representing your home town. These
circles can be drawn to the scale of the map to
represent distances of 25, 50, 75, 100 etc. miles from
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your home. Next go over the map thoroughly and
pick out all the known f.m. transmitting stations
and draw a box around the place name to help it to
stand out. When you have received any of these
stations on your f.m. radio receiver, you can fill in
the box with a light coloured pencil.

If your aerial is installed in a fixed position, deter-
mine as accurately as possible the compass point or
transmitter towards which it is directed. Draw a
straight line on the map through your home town
representing this aerial direction and continue that
line as far as possible across the map. You now have
a quick reference chart to locate any station that
comes in within a reasonable distance of that aerial
line. If you want a reference for marking f.m. trans-
mitters on the map you can either do it the hard
way by going through all the radio station details in
the World Radio and TV Handbook or use the f.m.
station list that I mentioned last month.

My thanks to all readers who have written to me
including Bob Bonsall of Buxton, F. Walshe of South-
port who has picked up the Isle of Man, R.T.E., Lille
and several northern local stations using a Stolle
rotator. Geoffrey Tyrell writes from Aylesbury who
(I am delighted to learn) has come back to P.W.
after four years in the wilderness. He makes some
observations about stations that he can pick up with
only a single dipole arrangement and a Hacker
Hunter portable radio. These include BRMB, LBC,
Capital, BBC Radio London, Medway, Birmingham,
Oxford and Stoke.

www americanradiohistorvy com
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The new Oryx 50 is temperature

controlled, light. small. easy to
handle. rnpld' V;‘elllngl and P'ﬂgh L4 ORYXSO =
par!ormnnce t as a temperature
control within +2°C and TEMPERATURE A" Pl‘ices
adjusted in seconds whilst running CONTROLLED IRON
to any value between QOO;Cl and
400°C Long life lron coated tip as FullY
standard (11 sizes available} ORYX SR3A
Oryx De-Soldering Irons—small DERING 4 BUSH HOUSE, I l IVE
model SA3A instantly removes DESOL HARLOW, ESSEX
v
solder from I;'mbnlled ?Ir%\r’lls 9’1325' TOOL
accurate, reliable stm N f vAT
nozzie Larger instrument SR2 gives Retail shop open 9 to 5.30 o
more suck. less recolil as only piston Mon, to Sat.
moves
. Telephone: 37739 —_ P. & P. 15p. —_ Catalogue 20p.
3 A e-Soldering Tools
i g:g £6- 65 ¥ :z::sr Tor H
e y o Eeme | |74 Series TTL
1 at £6-60 {National Semiconductors and I.T.T.) LR
LOW PRICES, HIGH QUALITY 1
Prices Correct May 197¢
Sa'ety Stand [2-44 Prices include P & P and 10% VAT * 100 plus less No'a 1+ 254 No's 1+ 25 +
on 109 the 25+ |7416 £2:31 £218(74122 £1-70  £1.58
A t column 7447 l}. :g £1-84 (74123 53'38 £3-28 Linear
No's 1+ 254 (7448 £1:08 £1-81|74141 £1-1 98p
WH MKSpacem|Ser Storage Sys em 7400 20p  16p|7450 20p  16p|74145 2165 £1.48
7401 20p  18p|7451 20p  19p|74150 £3-30 £2.76 Intergrated
I — 7402 20p  18p|7453  20p  10p|74151 2181  £1-15| . >
I Cabinets have stove enamelled stee! frames in 7403 20p 18p(7453 2op 1sp|7a1sss1s2  e1is| Circuits
three heights all of equal width and depth. The 7404 2lp  10p|7460  20p  18p) 74184 £2.20  £187
H t nd rigid. fitted with top and 7405 2lp  18p(7470 83p  27p|74155 £165 £1-21[301 DIL 50p
rames are strong a gid. pia | 7406 54p 49p|7472 33p  80p 74150 £1-85 £1-21]|301 TO®s 55p
bottom locating pegs and rear slots making || _ 7407 B54p 48p (7473 46p  42p 74157 £1.54 £1-48|301 8 PIN DIL 46p
stacking, wall or frame mounting positive and 7408 S9p 24p|7474 44p  40p(74160 £2-18  £2:05]301A DIL 89p
simple 7408 28p 24p|7476 63p  67p|74161 2218  £2:05]|301A TO99 89p
10oh d off | == 7410 20p 18p|7478 b55p b5lp|74162 2484 £4.54|301A 8 PIN DIL &6p
121,122, 123. 124 £a.07F E3-70 | b 7411 23p 2lp[74%0 £1-10 99p|74163 2484 £4-54|307 DIL 89p
251, 252. 253 £6 15 £5 50 7412 40p  33p|7481 £1-37 £1-26|74164 £2-78 £2-63|307 TO99 69p
501, 502. 503 £10-67 £6-68 7413 8lp 20p (7482 £1-10 80p (74165 £2-78  £2-63|307 8 PIN DIL 86p
254 257 258 £5.83 £5.30 7418 4Bp  47p|7483 £1-32 £1-29|74166 £4-28  £3-84|308  TO% 8-45p
' i , 7417 B57p  §8p|7454 $£1-32 2£1.21 74174 £2-78  £2-66|308A TO99 8-40p
504, 507. 508 £10-01 £9-08 =T 7420 20p  18p|7485 £276 £2.04|74175 4194  gl-gl|70% DIL 85p
¢ ntiti 7422 60p BSp|74%8  49p  4lp|74176 £1.99  £1.87|709¢ D
N aoE B (T G 7423 60p  88p|7450 £4:95 £4:29(74177 4275 284723 DIL 90D
P o : Ajgrs - 7425 60p  53p|7490 82p  7lp|74180 £2-75  £2-64|723¢ TO99 95p
correct May 1974. e 7426 85p 81p|7492 84p  6bp|74181 £6-49  £6.05|74lc 8 PIN DIL 38p
[— 7427 b5b6p Slp|7493 82p  66p|74182 £2-16 £2.02|74lc 14 PIN DIL 89»
7428 86p  79p|7494 £1-04 08p|74184 £2-69  £2-42)74lc TO99 1p
7430 20p 18p(7495 £1-14 £1-03(74190 £3-08 #2-89|747c DIL 36»
7432 42p  83p|7408 £1.25 £1-15(74191 £2-30 £2.24|748¢c DIL 89p
7433 97p  91lp|74100 £2-75 £2-58|74102 £2-58 22.30|748c TO90 41p
7437 770 74p|74104 £1-18 £1-14/74193 2253  £2-30 | 2N414 138
7438 77p  74p|74100 £1-18 £1-14(74194 £3-27  23.1| MC13107 3-38
7440 20p 18p|74107 48p  48p|74195 £2-42  £2:30
7441 Blp  78p|74110 67p  65p|74106 £2-18  £2-08
7442 8lp  78p|74111 £1-62 £140|74197 £2-18  £2.06
7413 £1-40 21-95|74118 2110 80p | 74198 £6-65 16-06
7444 £1.57 £1-52/74119 £1-84 £1-54|74199 £6-65 05
7445 22:31 £2-18/74121 47p  42pl74200 £26-40 z21 12
e S
Conil Mod-3 cases are in six sizes and offer Mod- 7" 5; : .
- n‘:'g n;_anu:acturevtol smali vlnsbtlrumems nkn xgg:ggf 1 3 5: ReSlStOI‘S YEROBOARD
- attractive low cost case availabie ex stoc Mod-305 £§- 11 43" 5; ’ o carbon  ........ !
Made in biue PVC coated steel and complete Mod-306 £3.58 " & 5: i Ziii geé‘: ;‘::2‘;2 ig 24 x 31 gl]ﬁ 01;:
AP O A0 toa pinels and husels 1Y Less for quanties Erices cormet May 31| |1 watt 165 carbon G | & x I
: Prices include P. & P 10° VAT feet and range 10 ohma to x D
; mounting systems available aroos neluae SO i w,'tlg‘lth %z G . 4 3 x 5‘ gép 81;
: e range ohms to 1 megohms 17 x 2 P 838p
BHAUH n & 17 x 31 £1-10 87p
- This is only a small selection 17 5 (Plain) 80p
< from our range of components. Pin i"!""km too 87p 57p
DRILLING AND Send 20p for our SUMMER 74 Bpot face cutter 48p 46p
DEBURRING CATALOGUE. Pk 38 Pins 20p 20p
ol EI t l t‘ P VOLUME CONTROLS
:";::‘N‘o" %"é‘l-_‘-'m I‘NDI e s £ ectro y i1C Potentiometers
druul- One :ut aml:q oros ) c at Carbon track 500} to 2-2M(Q.
the normsl n of Log or Linear.
IS (Biass apaC| ors Bingle 18p. Dual gang (stereo) 44p.
4 VOLT 16 VOLT | 40 VOLT Ringle type with D.P. switch 18p
lha need arise 1t is designed to :;‘O‘FF‘ g!p ;g#g :tv :z‘o‘FF 8ip e
i the blem: 30 {3 P |33t P
2.’..'('.E°$.7h'a,u..‘n§'&.n°m:,:,’.'... Q.MAX PUNCHES 2204F  Bip|150uF  84p|68iF  10p | CARBON SKELETON
—it drills interlocking hotes for 330uF 84p|150uF 8p|220uF 11p PRESETS
instance {18 1000uF  18p|220uF 99{470uF 18D | Bmall high quality type (lHnear
i"-2¢ in ¢ sweps or 6-36mm in £1.38 of virtually 47004 F 28p|680uF 17p| 880uF 25p only). All valves 100-5 meg ohms.
3mm steps Both with § shanks rting from a 1000uF 17p{1000uF 25p —1 tt 8p each
! £10-75. Aiso 137-2§ and 36-60 £.47 s ke & 8:3 VOLT |i500uF  26p|2200uF  4dp S “D ey
mm. £27-88. ER PO P £1-88 of notehing 33uF 6ip|2000uF  48p & 4
Ali prices include P 4P and 10 .. clesrances on flanges of cabinets 88uF 8ip
VAT Prices corract May 31 1 £2:22  or chassis 18-78. :ggﬂg HD lgspvol.:" THYRISTORS
. o p (104 13
- -~ s ] [t
B e O8Ok E, 1oD e 4ip) 63 vOLT See our advertisements in
B 1500uF 18p|47uF 8ip| )\ p 6
. i fm\w“&*a& . 2200uF  18p|100uF 8p lu §p Practical  Electronics and
R 3300uF  96p|150uF 8p j?::g g:v Everydaly Electronlclll:r range
: D S
10 VOLT |220uF 10p GELF 4 of transistors and diodes
22LF  8p|ahhn  INI104F by E SWITCH
47uF 8iD|1og0ur  pop| 22MF sip | SLIDE SW
, 100uF  8ip|o000uF  ggp|OBHF 10p | SPRT1lpeach. D.P.D.T. 18p each.
. N R L
A, BX D L D
w H D ' of R S . ‘sz 09| 40 VOLT (220uF 190 MINIATURE NEON
o b 0 W. H. D 1off il o i 0, LAMPS
A4S 3" 657 £3°60 M 457 37 13" £acd ; 1000uF  11p|6-Bu¥ 8ip|330uF  22p
B 45" 77 85" £4-44 A sap! SR E 4 5d 1500uF  20p | 15uF 8ip|470uF  28p | 240V or 110V 14 6p. 5 plus &4p
b o B BF N 457 77 137 £544 The design of these 2200uF  24p)38uF 84p/1000uF  44p | each.
B9 gg 2::: g “;5" 190 13, £8:91 cases permits the in-
E 9 77 6.5 £5-44 ” o ” ) strument to be built or .
AR 25'5} g 13,, ,3: i; EE;’:‘ arviced  within e Mullard Polyester Capacitors
, 3, 6.5 &5 37 3 137 £6-91  esternal  panels. €280 SERIES
i }21 o 3 fo T3 113 L8-41 shapes. Low cost. Blue 250V P.C. mounting: 0-01uF, 0-015, 0-022 8¢p. 0-033, 0-047, 0-068 4p. O-1 &}p.
b1 9 Sl M VI 19 13 £10°20 pycisteel with white 0-15, 0-22 Bkp. 0-33 7p. 0-47 Oip. 0-68 12p. 1uF ldp. 1-5uF 22p. 2:2uF 27p.
K 18” 77 6.5” £8-41 W18” 77 13” £10.20 P-V.C./aluminium paneis. €296 SERIES
L 18”7 10" 6:5” £10-20 X 18”7 10" 13” £12:21 Prices correct May 1974, 400V : 0-001F, 0-0015, 0-0022, 0-0033, 0-0047 8p. 0-0068, 0-01, 0-015, 0-022, 0-033 3ip.
Xﬂ‘oodgrﬁln D£5-44, E& G 0-047, 0-068, 0-1 4ip. 0-15 ﬂips 002‘:)48“0 028338}12:»0114‘7 ug s 4. 01 dip.
28, H £6-91. Prices in- 160V: 0-01uF, 0-015, 0-022, 0-033, 7 P p. p.
cludes screws, rubber feet, VV S I H Y m 0-15, 022 5ip. 0-33 7p. 0-47 8}p. 0-68 12p. 1uF 1ldip. 1-5uF 22p. 22uF 24D
one or two chassis according E D E

to size and P, & P. and VAT.
WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRES., NORTHWOOD 355
HILLS, MIDDX. HAS 1NN, Tel: Northwood 24941 or 26732 Telex: $23231
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2’ x 12" Cabinet

professional finish in a very shorttime !

Type
2 x12" (illustrated above)

CUSTOM CABINETS 328/30The Banks, Rochester, Kent. Tel: Medway (0634) 404199
Speaker Cabinets in kit form represent HUGE SAVINGS

R
-9

4’ x 12" Cabinet

Disco Console (includes lid not shown)
Takes two slaves

For a long time now a large number of customers have asked us to produce cabinets in kit form, and above we show
examples of cabinet styles and these are now available either fully built or in kit form ready for you to produce a

Kits are available in all specifications and all the kits contain everything you need as follows :-
1) 4 sides with handle cutouts, front edges rounded, 1 back with jack socket hole, and 1 baffleboard with speaker cutout
2) P.V.C.cuttosize for frame and back, plus false frontand back timbers, white front piping and speaker cloth
3) Recessed handles with fixing screws, jack socket, all fixing screws, corner plates, glue, and full instructions !

PRICE& TYPELIST

Size Price manufactured Kit price
36"x18"'x13"x3 £19.50 £12.50

4 x12" (illustrated above) 31"x31"x13"x 3 £24.50 £17.50
4x12"P.A.Column 48" x27"x13"x3% £30.00 £21.50
1x18" 31" x31"x13"x% £24.50 £17.50
1 x 15" with two top horn cutouts 36"x20"x13"x3 £21.00 £13.50
Mini Disco (state deck cutout BSR, GARRARD etc.) 33“x20" x48" x % £20.00 £13.00
Maxi Disco (illustrated) (state deck cutout BSR, GARRARD etc.) 42”x20"x10" x £25.00 £18.50

Please ask for quotation on any other type or size of cabinet you may require.
ALL OUR PRICES INCLUDE VAT AND UK DEUVERY

YOUR GAREER in
RADIO &
ELEGTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all sul()_gects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, P.O. Box 156,

Jersey, C.I.

Please send FREE BROCHURE to

[NLYAL 3 oaaon00000000a000000000060006000000600000a005005600050000a00AA0AA0T0000000 Block
A D) R ES S S U O VO Yy SOy S e Caps.
.................................................................................... Please
.............................................................................. W.C. 84

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL

356

Buy from the experts!

* ALL DEVICES BRAND NEW, TOP GRADE, AND TO FULL
MANUFACTURERS SPECIFICATION. WE DO NOT SELL
SECONDS OR REJECTS.

WE HAVE STOCKS OF ALL DEVICES FOR IMMEDIATE
DELIVERY

* WE CAN SUPPLY ANY FERRANT! DEVICE TO ORDER. Send
SAE for quotation,

* WE ARE SPECIALISTS IN FERRANTI SEMICONDUCTORS.
WITH A STAFF OF EXPERIENCED ENGINEERS.

ZN414 £1 '3 WITH CIRCUITS AND DATA

15p ZT X310 9n ZT X504 £5170
20p 1 Zs17
IE172
L5174
L5170
L5178

17p
7€6p £5210

Zgn)
. T2
8 The
TS216
IS8

* ZENERS *
KSO030A to
KS180A all
types 19p

DIODES
s

HoIgRaA Wit 2 e i
t CA3075 99p; CA3090Q £3-25 limited I
P.E. TRIFFID ZT1711 24p; 2N1132 25p. S oy
GEMINIS AMPLIFIER P.C.B.'s and Semlconductor kits still ilabl
aSV(:(I?R;’IIO Mk Il IGNITION SYSTEM. P.C.B. and all semi-conductors
aitable.

F R E E ' Our comprehensive catalogue giving data and connection
a diagrams for a wide range of Ferranti semiconductors.
Justsend an SAE.

POSTAGE & PACKING 10p. FREE ON ORDERS OVER £2.00.
ALL OUR PRICES INCLUOE V.A.T.

DAVIAN ELECTRONICS
PO BOX 38 OLDHAM A LANCS  OL2 8XJ
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by Eric Dowdeswell G4AR

into my lap was Stanley Sharred (Birming-

ham) who is no newcomer to this page. To
refresh your memories he has a CR100 with a hori-
zontal centre-fed aerial, feeding an aerial tuning unit
I am glad to note! An ATU will produce more extra
‘S’ points on the meter than anything else! The 60ft
legs of Stan’s aerial are in a Vee configuration so
the aerial becomes quite a useful beam at the
higher frequencies. His Morse is obviously pretty
good so it’s high time he went off to get his RAE,
providing he doesn’t neglect his reports of course!

Dave Patrick (Carlisle) at 15 is a regular reader
of PW and honoured this page with his first-ever
report. His set-up of an R1475 plus two 150ft wires
25ft up should pull in most signals. Try combining
the aerials Dave, with an ATU, as does Stanley,
above. Switch in one or the other or both. If they
can be arranged more or less at right angles good
all-round coverage can be obtained. I suppose many
readers of this page wouldn’t mind being able to
get just one 150 footer hanging on the aerial
socket!

John Porter (Baslow, Derbys.) wrote an ex-
tremely short note with his list of goodies, but very
welcome, nevertheless. All I can say about John is
that he uses the 9R59DS and 33ft of aerial which
is obviously a good combination in the right hands.
Incidentally, T am sending out some log sheets
which I have run off to those who kindly report in
to this feature, hoping that they will jot down for
me any worthwhile DX that they hear, at the time
they hear it. I know only too well what a bore it
is to copy out logs especially some time after the
event when interest has waned. A sheet of carbon
paper slipped in the log is also a good way of saving
time if a copy is wanted. As I point out on the log
sheets, it is the rare country or prefix or QRP
stations that I would like to know about.

It seems that BV2A on Taiwan (Formosa of old)
now has the OK from the authorities to operate
and is active on 14218 SSB and 14025 CW. QSL’s

HURRAH! First past the post to drop a report

have been forthcoming from BV land in the past
but this ought to make it very much easier now.
You might like to get excited over OJOMA who is
expected on from Market Reef with SSB on 14 and
21MHz. The number of these DX-peditions that do
eventually get on the air seems to be quite small
compared to the number of rumours that one hears
and I long ago learnt to wait until the pileup hits
the headphones before letting the blood pressure
rise at the thought of a ‘new one’ for the log!

I expect to hear from some of you on the Royal
Signals Amateur Radio Society expedition to the
British Honduras spot of English Cay, active mid-
June as VP1B probably. QSL’s to the Society’s head-
quarters station G4RS.

Don’t despair of conditions on the HF bands—the
information-crammed 160m DX Bulletin of Stew
Perry W1BB reckons that things have not been so
good last season on our ‘DC’ band possibly due to
too many sunspots around! They would indeed come
in useful on the higher frequencies. In spite of all
this, however, Stew still lists many prefixes worked
on 160m that would grace any 20m log. How about
457, VP2, VP8, ZP9, PJ8, ZP1l etc? ‘Worked Al
Continents’ is always an exciting achievement, even
on the HF bands, but W5RTQ almost did it in one
evening on 160m! Only missed out on Africa.

Log Extracls

S. Sharred:—160m GCSBGV GD4BEG GI13YFY
GM6CH OESANL OHI1SJ VE2DN VP2EEL WI1HGT
(599) WBSAPH 80m 7X2AH 9K2DC HC8GI HISEJH
0A40S ZL2BCG ZL4AKF 40m 3D6AW G4AKQ/7Q7
JY3ZH M1C OH2BGM/OHO T12SW VK2WC VP9AO
ZPSAR ZS6ME 20m CR4BS WA2ZDF/CP1 KL7BJW
KM6DZ OA3XI PJ2CW PJ9JR VE6RP VK7PR
VK8OM VP2AB VP2MW VP2VBH VPSLP VRIAC
ZL4AD 4S7PB 5XSNK 6YSED 8P6EX 15m CRVEK
FM7WG HK3CTJ JH3GET KG4FX SVOMEE (Crete)
TJ1EZ TU2DV.

D. Patrick:—80m CR4BS EP2VJ OYIM 9H4L
40m CR6CD JWSIL 20m CP1DN CR4BS PJ9DI
9Y4MA.

J. Porter:—15m 9GlAR 9WI1BX 20m CP1QCC
CP3BY ELSC HK3BET JAOCRL PJSEE T12CF ZB2CJ
CR4LA

S. Sharred again:—160m KZ5AA VEIMX VP2LPJ
(St. Lucia) 8m CPl1EU EP2VJ (0200) HZIAB
(0200) KV4FZ (2300) VP8NP (0030) ZS6DW (0330)
40m JY3ZH (Amman 0400) KV4FZ (0130) LUSAHW
(2330) TR8DG (2130) 20m HMI1AQ (1330) KH6BB
(1000) KS6UA (1600) FL8BH (1900) PJ9EE (2130)
TA2SC (1530) VEBRCS (0900) YBIAY (1730)
ZL1AXT (1030) SUTHA (1730) 15m AS5IPN (1230)
CX8BZ (2030) EL2KS (1230) FGOBAR (1800-QSL
to F6CXL) KZ5CZN (2130) VP2SQ (1800-St. Vincent)
VP2VBU (1300-Tortola)

CW stations in bold, remainder SSB.

BROADCAST BANDS

Road, Highworth, Swindon, Wiltshire, SN6 7THU. -

Farringdon Street, London, EC4A 4AD.

Short Wave Reports by 15th of the month to Malcolm Connah, 27 Lismo;e
W

Medium Wave Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 356.
VHF/FM Reports to Simon David, c/o%Practica'l Wireless, Fleetway House,

AMATEURBANDS

Logs covering “any amateur
band/s in band/alphabetical order
by:the middle of the¥month to
Eric Dowdeswell G4AR, Silver
Firs, Leatherhead Road, Ash-
tead, Surrey, KT 2TW.
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The Pye Book of Audio
Published by Pye Limited, Cambridge. Produced by
Daily Mirror Books, 79 Camden Road, NW1 ONT
124 pages, 12 x 8tin. Price 95p.

WHEN I first heard about the Pye Book of

Audio, T thought “Oh no, another adver-
tising gimmick,” but how wrong I was.

This book is a profusely illustrated guide to audio
in general and is aimed at the beginner and pos-
sibly first-time buyer rather than the man with all
the gear already installed in his Hi-Fi den.

The contents are divided into thirteen chapters
and there is a foreword written by Benny Green the
musician. Chapter 1, The Original Sound, by Tom
Stephenson describes what goes on at the recording
studio and explains how a record is made.

Chapter 2, written by John Borwick delves into
the whys and wherefores of pickups, and illustrates
how sound is reproduced from tape or record.

Clement Brown, in Chapter 3 writes on pickups
and motors and John Gilbert in Chapter 4 expounds
on tuners and amplifiers. Chapter 5 is written by
Michael Mayer of the BBC’s Engineering Informa-
tion Department. It’s entitled The Broadcast Signal
and the title really speaks for itself. Chapter 6, by
Pat Hawker is called Commercial Radio and includes
a useful question and answer section.

Chapter 8 is on tape recorders for the home and
car. Chapter 9 on purchase and care of records and
tapes and Chapter 10 describes the ins and outs of
4-channel sound. Chapter 11 helps the reader decide
which system to use and how to get value-for-money
and Chapter 12 explains how your audio unit is
manufactured.

The final chapter helps you decide where to place
your audio set-up in your home, and the end of the
book contains a useful little glossary of audio terms.

There’s only one strange thing in this work that
I spotted and that is where a beautiful colour
picture of a vintage Thorens phonograph is shown.
There is a disc on the turntable but the caption tells
us that the machine had a cabinet with facilities
for storing the playing cylinders—strange!

Well, Messrs Pye, you are to be congratulated on
producing a very well written, well illustrated book
which I know will be of great interest and help to
many people who are thinking about or are just
entering the world of audio.

With the price of 95p, this book just cannot go
wrong and I thoroughly recommend it. Excellent
value.—Colin Riches

PL509 £1-20
Fully guaranteed |riic:*ss,
lndivi%lﬁally packed 233 &= TRANSISTORS, DIODES etc. ALL valves
Pvey 8Placns  aF1me  BsY2r  0A202  0C200 (2N 3053 guaranteed
V A L V E S Pys2  a5p|AC 126 AF 178 BSY 38 0AZ 200  |OC 206 2N 3054 SLIG 40p d4%i 80D 2051  80p
PY83 40p | AC 127 AF 186 B8Y 954 |0C 22 8X 754 2N 3056 6Q7G  45p19AQ5 50p|5933 23-00
A1065 £1-25| ECHBL 80p|GY50L 70p|pyss  48p | AC 128 AFZ 12 BYZ 16 oC 25 ZR 11 2N 3390 68A7  45p|19G3 £8:00|6057  80p
ARS8  50p|ECHS3 45p|GZ34  85p| py500 £1-00 | AC 178 ASY 26 CRS 1/10 |OC 26 ZR 21 2N 3391 63A7GT 30p| 19G6 £6-60(6060  80p
ATP4  b50p|ECHB84 45p|GZ37 £1-00 pynoo 46p|ACY 18 AB8Y 27 CR8 1{20 oC 28 1IN 23A 2N 3730 68C7GT 30p|19H4 £7-00{6064 50p
B12H £3:00/ ECL80 50p KT66 22-50( pyso1 4sp f ACY 19 ABY 28 CR8 1/30 {0C 2% 1N 25 2N 3731 68G7 45p|20P3  75p|6065  70p
CY31 ~ 50p|ECL82 35p| KT88 £2:90|qvo3-12 ACY 20 BC 108 CRS 1/40 |0C 35 IN 324 2N 3819 68J7 50p|20P4 £1-00]6080 £2:20
DAF96 50p|ECLS3 70p|MH4  75p s0p | ACY 28 BC 118 CRS 3/10 |OC 36 1N 384 2N 4038 68J7GT 30p|25L6GT 6146 £200
DF96  §0p|ECL8G 40p/ML6  50p[QqQvo3-10 |ACY 39 AC 119 CRS 3/20 |OC 42 1N 43 2N 4058 68K7  80p 80p (8020 £4.00
DK96 60p/EF36 85p[OA2 40 .25 { ACY 40 BC 136 CRS 3/30  |0C 44 1N 70 2N 4061 6SK7CG 45p|30C15 £1-00{9001  Sop
DL92 40p|EF374 OAF70 55p|QqQv06.404 | AD 149 BC 137 CR83/40 (045 1N 277 2N 4785 6SL7GT 45p[30C17 £1-00{9002  50p
DL96  60p £1-00|0B2  40p .00 | AD 161 BC148A  |CRS8 25/C25 |0C 70 IN 415C  [2N 5295 68N7GT 30C18  90p|9003  68p
DM70 680p|EF40 p| PABCS0 RI9 80p | AD 162 BC 172 GET 115 0oC 73 1IN 4148 3N 128 45p|30F5 £1-00|9004 30p
DY86/87 |EF4l  85p 40p (3C1/400 ADZ 11 BC172A |GET 116 |OC78 2N 456A  {3N 154 68Q7  50p|30FL1 80p|%006  30p
p|EF80  28p(PCO7  45p 2250 | ADZ 12 BC 212A GEX 66 0C 78D 2N 708 3N 159 6V6G  16p|30FLI12
DY802 35p EFS3 £110|PCCB4  40p|3C1/600 AF 114 BCY 31 NKT 222 0C 81 2N 918 28 303 6V6GT 46p £1-06
E88CC 70p|EF85  35p| PCCAS  40p £4.50 | AF 115 BCY 33 0AS 0C 82 2N 1304 (404 6X4  40p|30FL14 C.R. Tabes
E920C 65p|EF86  30p{PCC88 55 ape1  70p | AF 116 BCY 72 0A 47 OC 82D 2N 1305 2082 6X5G  40p 85p(DG7-5
E88CC/01 EF89  27p PCC89 50p(guq)  80p |AF 117 BF 1156 OA 70 OC 82DM 2N 1307 40250 6X5GT 45p|30L15 85p 21200
£1.15| EF9]  37p|PCCIB9 60p|TTy) £4.90 AF 118 BF 167 0A 71 OC 83 2N 1309 402651 6Y6G  80p(30L17 95p|DGI3-2
EL80CC 65p| EF92  50p| PCF80 40p|yaj5  gsp | AF 124 BF 185 0A 73 0C 139 2N 2062 40668 6Z4 30P12  95p
E182CC EF95 p|PCFB2 85p|U26  g88p | AF 125 BFY 61 0A 79 oC 140 2N 2147 §-30L2 80p[30P19 95p| D(13-34
£1-25| EF183 80p{PCF84 60piya7  gop | AF 126 BFY 52 0491 0C 170 2N 2411 787 70p|30PL1  95p £12-00
EA50 25p EF184 31p|PCF86 60p]y 191 75p | AF 127 BFY 90 OA 200 oC 172 2N 2989 7%4 75p|30PL13 MW13-35
EABC80 EFL200 60p| PCF200 75p|usol  80p 9D6  40p 2110 £
38p|EL34  80p| PCF201 75p| UABCS0 11E2 £5-00|30PL14 VCR139A
EAF  86p|EL36  50p| PCF801 55p 40p [UL84  40p|185 30p 6BA6  25p(6F32  50pf 11E3 26-00 2110 £8-00
EB91  20p|EL41  75p PCF802 50p| UAF42 60p [UY4l S4p|1T4 80p| —— WV, A.T.——|6BE6 32p(6F33 £3-25| 1248  80p|35L6GT 75p |[3BP1 £4.00
EBC33 75p|EL8]  55p|PCF805 90p| UBC41 60p |UY85 85p|1X2A  80p o, |8BG6G 70p|6H6  30p| 12AT6 40p|35W4  50p(88D  £9-00
EBC41 5p EL82  55p| PCFRO0S 85p| UBF80 40p |vR105/30 ~|1X2B eop| Please add 1096876 s5p|esawa 124T7 85p|35Z4GT 70p|88J  £8-00
EBF80 40p|EL84  26p| PCI808 85p UBF89 40p 2K25 2800 ¢o all orders |[9BQ7A 56p £1-00( 12AU7 83p|50C5  S5p|"SL 2900
EBFS83 40p| EL8s  44p| PCH200 80p| UBL1 70p | VR150/30 |3A4 Sop| . |6BR7 £1-00{6J5 83p| 12AV6  50p[50CD6G
EBF89 380p|ELS6  38p|PCL81 60p(UBL21 70p 40p|3D6 40p 6BW6 90p|6J5GT 45p| 12AX7 33p L1101 gaciag
EC52  35p ELS0  45p PCL82 40p|UCCs5 45p | X66 50p (384 40p {523 80p 6ANS 65p;6BW7 80p|6J6 30p| 12BA6  40p|75 70D | Valves
EC93  80p EL504 70p PCL83 65p|UCFS0 70p |Z800U £2-00|3V4 70p|524 0p 6AQ5  45p(6C4 35p|6J6W  30p; 12BEG 50p|76 60p
ECC81 35p|EM31  60p|PCL84 45p|UCH42 75p |Z801U 22-00|5B/254M 5Z4GT 48p 6AQ5SW 65p|6C6 40p (677 45p| 12BH7 50p]78 58p|Cv2339
ECC82 33p| EMS0  45p| PCL86  §0p| UCHS1 40p |Z803U £5-00|6AB7 50p 6A86 50p|6CB6 40p|8J7G  40p| 12C8  435p[80 60p 245-
ECC83 33p|EM84  35p| PCL805 60p| UCL82? 35p £1-35 | 5B/256M 6AC7  50p 6ATG  46p|6CH6 £1-40|6K6GT 12E1 £8-00|723A/B JP9/7D
ECC84 30p| EM87  70p| PFL200 70p | GCL83 85p |Z900T £3-20|6AH6 80p 6AU6 30p|6CL6  65p 75p| 12K5 21-00 7-50 24300
ECC85 38p/EY51 40p PL36  80p|UF41 63p £1-20[5R4GY 80p|6AKS 40p 6AX4GT 8D6 40p|6K7 45p| 12K7GT 803  £5-50| K301 £7-00
ECC86 80p EYSl 40p|PL38  65p|UF30  85p |1A3 45p|6U4G  40p|6AKS 88p 75p|6EA8  70p|6K7G  30p 805 £12-00 (K305 £11-00
ECCH8 40p|EY86  40p|PLB1  50p UFS5 40p |1L4 20p|5V4G  50p|6ALS  25p 6AXSGT 6F7  81-00|6K8GT 50p| 12K8GT 807 80p| K308 £14-50
ECCI189 65p| EYSS  40p PL82 45D\ UF89 40p |IR5  40p|5Y¥3GT 45p(6ALSW 50p 0p|6F5G  80p|8K25  75p 0p|813  £5-50| K337 £14-50
ECF80 36p|EZ40 50p|PL83  45p|UL41 60p 814 30pI5Y4G  40pi6AM6  37pleB7 60p/6F23  90p 6L6  £1-50( 12Q7GT 40p[866A £1-10( KRN2A
ECKFB2 85p|EZ41  75p|PL84  40p 128A7GT  [931A 25-80 26-00
ECF801 60p|EZ80  28p|PL504 75p MNIMUM POSTAL ORDER £1. PERSONAL CALLERS WELCOME. 50p 954 §0p| V246 A/1K
ECH42 75piEZ81  27p|PL3508 £1-00] MANY OTHERS IN STOCK inciude Cathode Ray Tubes and Special Valves. U'.K. 128C7  50p|955 40p £28-00
Postage Up to 22 12p, £8-28 17p . Over £3 post free. C.0.D. 25p oxtra. 128J7 46p|966 30p|3J/92/E
HIGH CAPACITY CONDENSERS 20/41FT. AERIALS each consisting of ten 3ft., fin- e A Aol rsa e
&General Electric 25,000 MFD 25VDC (40VDC aurg;) dia. tubutar screw-In aact’:om. 1111, (a-ncltlov;) whip
1- aerial with adaptor to fit the 7in. rod, insufated base, H
Bprague 20,000 MFD 55VDC £1-30 stay plate and stay assemblies, pegs, reamer, hammer, Colomor (EIeCtronlcs) Ltd.
Mallory 20,000 MFD 30V (45VDC surge) £1-15 etc. Absolutely brand new and complete ready to erect, 170 GOLDHAWK ROAD, LONDON W12,
Mallory 35,000 MFD 15V (20VDC surge) 21-10 In canvas bag. £7-50 new £4-50 slightly used. RETAIL: 743 4946 TRADE: 743 0899
Bangamo 20,000 MFD 50V 21-30 Carriage £1-50. Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.
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POP 40 10"
40 Watt

Impedance
8-15 ohms
Gauss 14,000

Voice Coil
Diam. l4in

Fitted

Also for those who can
afford the very best
For Instrument Reproduction

Two Super Sensitive Models

CRESCENDO ‘12’ B

Ideal for Lead Guitar etc.
12”7 75 Watt 2” Pole Diam. Gauss 20,000

TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS

POP 55 12"
60 Watt

Impedance
8-15 ohms
Gauss 15,000
Voice Coil
Diam. 2in
Range
50-9.000 Hz

Tweeter Cone
Range
50-15,000 Hz

Rec. Retail Price
inc. VA

£1095

Brief details of other ‘POP’ Speakers

CRESCENDO ‘15’

157 100 Watt 2” Pole Diam. Gauss 20,000

CRESCENDO ‘15’

£48-83

12 Crescendo
General
Public Address, and a 12” and 15

Rec. Retail

POP “I5° 12" 15 Watt £595

1™ Voice Coil inc. VAT
POP ‘25/2’ 12" 30 Watt £899 | 77

1" Voice Coil inc. VAT CRESCENDO ‘12"
POP ‘50’ 12" 50 Watt £12-99 | £39-95

1" Voice Coil inc. VAT

@%@’ " There is also a

ror a7 o wae gt | s o
POP ‘100’ 18” 100 Watt £29-70 for Bass Guitar etc.

3" Voice Coil inc. VAT

Please send S.A.E. for leaflet on
‘POP’ or ‘CRESCENDO’ Range Speakers

AN ALL PURPOSE
UNIT OF HIGH
sensitivity

Rec. Retail Price
inc. VAT

£1595

Retail

Rrice 50 watts

Purpose [ inc. VAT

HIGH FREQUENCY

HORN UNITS

Rec. MODEL 910
Rating 25 to

according to
filter capacity

£15-95

RE -

MODEL 920 Rating with recommended
filter 100 watts

139'95 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 May i4, 1974

TRHTIELS

MONEY BACK IF NOT SATISFIED i
All brana new, full spec. Top grade.
FREE fabul NEW catal: Send S.A.E.

1

Red + data. 1/8” pin source LED’s 17p! Til 209 and clip 22p
BiG 1" panel clip and RED LED 28p. GREEN and clip 59p.
INFRA RED LED £1. IC photo amp 44p and amp/switch 85p.

DIGITAL DISPLAY. LEO 1/3” 0-9 DP, DIL. £1-69. Minitron type 0-9 DP DIL
£1-19. SOCKETS 13p. Calculator batt/mains from £19.

CHIPS. Texas etc. with 4 displays £12-6 dispiays
and chip £14.Mostek data and alarm chlps with 6 displays £19. pcb £1-49.
KIT: All parts and case. National chip. 4 digit £20. 6 x £23,

GAS sensor TGS 308 £2. KIT £4-69. Fully bullt £8.

With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p,
748 33p, 709 21p, 710 35p, 723 59p, 555 timer 79p. ZN414 rx. £1-10, 703 rf If 28p,
mc 1310 and led £2-76, mc 1339 £1-20, TAD 100 and If £2

1 AMP + REGULATOR 7805, 5 (& 7-20) V. also 12 & 15V £1-49,

AUDIO AMPS: mic 4000 50p; 1 and 2W £1-19; 3W £1-29

TAN TTL low prices '

ot

Gates 7400, etc. 16p, 7413 32p, 7447 £1-25, 7470/72 32p, 7474/76 39p, 7490 63p,
7492 69p, 74121 49p and all others in cat.
NEW 16 pin_counter/driver 90/47 £2-25. DALO p.c.b. PEN 69p,
DIL SOCKETS: Professlonal/gold P. Pins hi or 1o Profile 8, 14, 16 Pin 13p.
2N3085 33p four £1. BC107, BC108, BC109 all 9p each.
IN$14 3p, ZENERS BZY88 8p, 1A RECTS 50V 3{p, 400V Sp, BRIDGE 20p,
FETS: 2N3819 18p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p, BC212/3/4 11p,
BCY70 13p, BD131/2 35p es., BFY51/2/3 15p, TIS43 28p, 2N2926 Oy 7p, 2N3053 15p,
2N3702/3/4/5(6/7/8/9/10/11 all 9p ea.,2N3904/6 14p. HEATSINKS 5(/T0S, 18{/TO18
Sp. TO3: 4YL 28p. TV3 14p
CAPACITORS: 25V 10, 50, 100 uf 5p, DISCS 4p, PRESETS 5p, CARBON-
PTS 11p. Swilch + 11p. Dual 85p. ULTRASONIC TRANSDUCERS £2 ea.
FLUORESCENT LIGHTS. 8W 13” 12 VOLT £2-59,

ADD 10% VAT TO PRICES.

llﬂmpus P. & P. 10p CWO.
'E G ' [ ﬂ r' '! E ‘5 58/60 GROVE RD., WINDSOR, BERKS.

FERRIC CHLORIDE
Anhydrous to Mil-spec In 11b sealed
packs. 11b 55p (20p); 3Ib £1-32 (30p);
101b £3-85 (60p).

VERSATILE POWER UNIT
Contains malns transformer, 2A
thermal cut-out and bridge rect. WItl
give 1:7-10-5V output with 2 extra
capacitors. Brand new, only 83p (20p).
Also avallable in a toy garage with
press switch, lamp, etc. (Used for
‘Hot Wheels'). Only £1-65 (30p).

AMPLIFIER UNIT
In fully screened case 5f x 5 x 3{~
2 GET116 on heat sink, 2 zeners, 3 pot
cores, 4 small transformers, 1% R's,
C’s, etc. 70p (30p).

3W CASED AMPLIFIER

Polished wooden cabinet 14 x 13 x §~,
contalning a senslitive (202V) 4 valve
amplifier with tone & volume controls.
Glves 3 watts output to the 7 x 4” 312
speaker. Also a non-standard tape
deck, Supplled In good working con-
dition with clrcult. Standard mains
operation. £3-50 (£1). Sultable cas-
sette £1-10 (30p). Spare head nr.
Tape (ex-computer) 75p (20p). Ampfi-
fler chassis only, complete and tested
(2 x ECC83, ELB4, EZ80) + speaker
£2-50 (40p).

7Ib BARGAIN PARCELS
Hundreds of new components—resis-
tors, capacitors, pots, switches, +
PC boards with transistors & dlodes,
also crystals and loads of odds and
ends. Amazing value £1-82 (40p).

Scopes in stock for calters, ring for
detalls. SAE List. All prices include
VAT. Carriage In brackets, small
parts 5p.

DEKATRON UNITS
Contalin 2 CV2271 dekatrons, 2 4-digit
resettable counters, 2 sealed relays,
2 x )ECCM, R's, C's, etc. Only £1-70
(30p).

COMPUTER PANELS

3lbs asstd £1-10 (30p) ; 7Ib £2-20(40p);
56lb £12 (£2). 12 high quality panels
with IC’s, power tranststors, trimpots
etc. £2:20 (30p), 100 £13 (£1). Panel
with 7 2k trimpots 33p (10p). Pack con-
taining 50 14pln DIL IC's, Inc. 7400,
04, 10, 20, 30 7474 etc, also MC types
£2-20 (20p).

COMPONENT PACKS
500 asstd resistors £1-10 (20p), 2500
£4 (50p) 10000 £13 (£1), 100000 £80 +
carr. 150 poly, ceramic, mica caps
88p (10p).

NEW COMPONENTS
400V SA SCR 66p, 200V 44p, OC71 9p,
14 for £19-10, OC81D 8p, 100/£5-30,
741C TQ99 35p, 2N3055 38p, -05/500V
discs 100/£1-65, 1000pF disc £1-65/100
80+80-+20uF 350V 10p, 10/83p (30p),
8uF 2500V £2-20 (50p§, 4 pole 8-way
Yaxtey switches 33p (8p), 2 pin DIN
plug 10p, 5 pin 180° 11p, 3-5mm plug
8p, phono 5p, 7 pln DIN plug 11p, 6 pin
DIN plug 11p, speaker cable Sp/metre
4 core individually screened 20p/
metre,

Transformers, mains PRI, SEC 16-
0-16V @ 1;A+9V tap £1-65 (30p);
360V @ 375 mA, 260V @ 78mA, 6-3
@ 1A,6:3V @ 4A £2-20 (65p). P.O. 4
Diglt Counters 250002 50V 58p (12p)
2uF 600V block paper 33p (10p)
G150/2 Thyratrons ex-equlp 33p. 6 x 4°
413 New Speakers £1-10pr (20p),
Hewlett-Packard 100MHz  counter/
timer 524D £66+ carr.

GREENWELD ELECTRONICS (PW4)
51 SHIRLEY PARK ROAD, SOUTHAMPTON

New wholesale/retall shop and mail order dept. Other retail shops at
21 Deptford Bdy, SE8 & 38 Lower Addiscombe Rd, Croydon.
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= FOR AUDIO
') ON A BUDGET

PUSH BUTTON CARDIO KIT
e TheTourlstlI

NOW BUILD YOUR.OWN
PUSH BUTTON CAR RADIO

Easy to assemble construction kit comprising fully Controls volume manual tuning and five push

completed and tested printed circuit hoard on which buttons for station selection, illuminated tuning scale
no soldering is required. All connections are simple covering full, medium and long wave bands.
push fit type making for easy assembly. Size chassis 7” wide,.2” high and 43 deep approx

Fine tuning push button mechanism is fully built and
tested to mate with printed circuit board. Car Radio Kit £7.70 + 55P post. & paCk-

Technical specification: Speaker including baffle and fixing strip
(M 0utpu}4watts RMS output. For 12 volt £1.65 + 23p postage & packing ‘
I SV VL OIS gy . Car Aerial Recommended - fully retractable and locking |

(2) Integrated circuit output stage, pre-built three
stage {F Module.

£1 .35 post paid

QUALITY SOUND”
FOR LESS THAN£19-00

Stereo 21 easy to assemble audio system kit. - no soldering
required. Includes:—
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge.
Two speakers with cabinets.
Amplitier module. Ready built with control panel, speaker leads
and full, easy to follow assembly instructions.

For the technitally minded :—
Specifications:
Input sensitivity 600mV;Aux. input sensitivity 120mV : Power
output 2.7 watts per channel: Output impedance 8-15chms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc., and outputs for
taping discs. Overall Dimensions. Speakers approx.
183" x'8” x 4”. Complete deck and cover in closed position

approx. 153" X 127 x 6”. complete onty £18.995

T ; DISCO
AMPLIFIER |

Reliant Mk IV Mono Amplifier, ideal for the
small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms {suitable
for 15 ochms).

Inputs * 4 Electrically Mixed Inputs *3
Individual Mixing controls. *Separate bass
and treble controls common to all 4 inputs

*Mixer employing F.E.T. {Field Effect Transis-
tors}. *Solid State Circuitry. *Attractive Styling,
INPUT SENSITIVITIES
~Input—1.) Crystal mic. guitar or moving coil ]
mic, 2. and 10 mV. (selector switch for deswed &
sensitivity.~Inputs—2), 3), 4, Medium output

equipment—ceramic cartridge, tuner, tape

= Extras it required. +E1.60p & recorder, organs etc.

I Optional Diamond Styli £1.37 BRIk - all 250mV sensitivity.
Specially selected pairof stereo headphones with individual AC Mains 240V, operation,
level controls and padded earpieces to give optimum Size approx.12} insx 6 insx 33 ins

performance, £385. &, £15.00 + 60p.post & pack

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Contro! Range: 13dB at 60Hz. Treble Control Range: 12dB at
10KHz. Inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into
470K. Size: 191 x 104 X 8ins. approx. Amplifier £27.50+£1.50 p. & p. 8

Special Offer: Disco 50 plus two 15" E.M.1. speakers type 14A/780
(as ilustrated on opposnte page) Complete £57 00+£4 00 p&p
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CONPLETE-
STEREO SYSTEM

?T;'ﬂ 161808 =

£51-00

40 Watt Amplifier.

Viscount il - R102 now 20 watts per channel.
System | includes,

Viscount Ill ampiitier - 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.

Total distortion@ 10W@ TkHz 0-1%. P.U.7 (for
ceramic cartridges) 150mV into 3 Meg. P.4.2
{for magnetic cartridges) 4mV@ 1kHzinto 47K.
equalised within -+ 1dB R.I.A.A. Radio 150mV
into 220K. (Sensitivities given at full power).
Tape out facilities: headphone socket, power
out 250mW per channel. Tone controfs and filter
characteristics. Bass . +12dB to -17dB @
60Hz. Bass filter: 6dB per octave cut. Treble
control: trebfe + 12dB to ~12dB @ 15kHz.
Treble filter: 12dB per octave. Signal to noise
rati. (all controls at max.) -58d8.

Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 133"x 9" 33~

Garrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Duo Type Il matched speakers -
Enclosure size approx. 173”7 < 103" x6”1n
simulated teak. Drive unit lJ”x 8” with parasitic
tweeter. 10 watts handling

Complete System £51 00

£69-00

System il

Viscount Hi amplifier (As System )
Garrard SP. 25 (As System )

Two Duo Type lIA matched speakers—
Enclosure size approx. 317 x 13” x 11}”.
Fimshed in teak veneer. Orive units approx.
133" % 83" with 33" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00

PRICES: SYSTEM 1
Viscount Il R 102 amplifier

2 Duo Type [l speakers
Garrard SP25 with
MAG.-cartridge de luxe plinth
and hinged cover *

£2420 - f1pkp
£14-00+£2-20p & p

£21.00 + £1.75p & p. &

total £59.20

Available complete for only £51(00+£350p. & p. §

PRICES: SYSTEM 2
Viscount R102 amplifier

2 Duo Type INA speakers
Garrard SP25 with

MAG cartridge de luxe plinth
and hinged cover

£100p. 6 p. |
£4-00p. & p. &

£24-20
£39-00
£21-00 + £1-75p. & p &

£84-20

total

Available complete for only fﬁg 00+£4p 8 p.

EMI SPEAKERS AT FAN TASTIC REDUCTIONS

THE ULTIMATE COMPLETE SPEAKER SYSTEM

EMI LE 315 List Price £86.00

performance
Enclosure Dimensions
approx. {3ft. x 2ft. x 1t )
Drive Units
Hand buiit

A professional standard five way speaker
system with enclosure giving top quality

15" diameter bass with 3"
voice coil, - two 5” diameter Mid Range

Five matched speakers and crossover unit
for handling up to 45 watts, frequency
response from 20 to 20,000 Hz.

Huge 197 x 14" (approx.} high efficiency

units, — two 3%~ HF . units, plus matching
crossover panel with two variable
potentiometers for mid and high frequency
adjustment.

Power Handling

Continuous rating 35 W rms., Peak power
rating 70 W.

15”7 14A/780 BASS UNIT
Bass uniton arigid diecast chassis
Superior cone material handles up to 50
watts RMS, and is treated to give a smooth
frequency response. Resonance 30 Hz. flux
density 360,000 Maxwells. Impedance at

Bass-Speaker with 16,500-gauss magnet
built on a heavy diecast frame.

The four 10,000 gauss tweeters, each 33~
dia. approx.. are fed by the crossover which
critically adjusts signal for maximum
fidelity. Impedance at 1 kHz is 8 ohms.

1 kHz is 8 ohms. 3” voice coil. Bass coil 27, others 0-5”. Recommended

Recommended retail price £40-80. fist price £44-00. QUR PRICE£19.50 B
OURPRICE£18-70 +£1-50p &p + £1-50p & p Special Offer. &

Frequency Response
20 Hz 20,000 Hz. Imp. 8 ohms.

Qur price £45-00--£3-50 p. & p.

L

BUILD YOUR OWN
STEREO AMPLIFIER™

For the man who wants to design his own stereo — here’s your chance to start.
with Unisound — pre-amp. power amplifier and control panel. No soldering
just simply screw tegether. 4 watts per channel into & ohms. Inputs: 120mV

{for ceramic cartridge). The heart of Unisound is high efficiency |.C. monolithic

power chips which ensure very low distortion over the audio spectrum.

240V. AC only. £7-64 + 55p.p& p

STRACK CARTRIDGE
PLAYER”

Elegant self selector push button player for use with your stereo system.
Compatible with Viscount Il system. Unisound module and the Stereo 21.
Technical specification  Mains input, 240V, Gutput sensitivity 125mV
Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10.95+ 90p. p& p

V(1

Radio and TV Components {Acton) Ltd.

21 High Street, Acton, London W3 6NG /c

W

®

Mail orders to Acton. Terms C.W.0.

Ail enquires Stamped Addressed Envelope.
Goods not despatched outside U.K.

Just write your order giving

yaur credit card-number Leaflets available.for all items listed 323 Edgware Road, London W2
DO NOT SEND thus (¥ Personal __ Edgware Road: 9a.m.—5.30p.m. Half day Thurs.
YOUR CARD Send stamped addressed envelope. Shoppers Acton: 9.30 a.m.-5 p.m. Closed all day Wed.
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G. F. MlLWARD, 369 Alum ROCk Road, z;Lyl:ON %ﬁ;w&ﬂq P'Izlce ?:;:;:N V':.‘E!::'anuwcy P'llce
Birmingham B8 3DR.  Tel. 021-327 2330 | sr3gt i ‘mus e | Wiw ® O
M AR OBRE #E GERMANIUM P.N.P.
2N3702 40 100MHz 11p AT Mt Rpts
12 VOLT FLUORESCENT LIGHTING 2N3703 50 100MHz 12 AF124 20 T5MHz  20p
AFY 19 32 350 MHz 20p
ASY 32 25 5 MHz 10p
18p ASZ 21 15 450 MHz  26p
18p GET 113 32 10p
2 | g 2 e
4 1%p OCP30  Light-sensitive  20p
INVERTER TRANSFORMERS 13/15 WATT 70p | Bixse 4 ‘sz 16 W R M e
(CIRCUIT INCLUDED) e 8 domi: i1 NUS 00 10watts &
“CURRENT ECONOMY” TRANSISTOR (600 ma) 50p | 5N7% & ‘eom: 1t R L o Y
“MAXIMUM LIGHT" TRANSISTOR (1-3A) sp | R i u | i 3 wmun o
RESISTORS/CAPACITORS TO SUIT 15p 2N ;g;g &5, %0 m: :;l: gﬂg;a ?g 1.2 mi ffp
LAMPHOLDERS (LONG LEAD) 30p PAIR
(SHORT LEAD) 2°p PAIR MII.%?OgWAVI D!leSnln.cﬂoct oscillator 9-4 GHz £40
WHITE ENAMEL CASE, 18” or 21” 70p | SLesno ditto sk £10
TUBE, 18”-15 WATT or 217-13 WATT 45p | CLswo ditto 11-5 GHz £10
(NOTE:- TUBE ONLY SUPPLIED IF CASE ORDERED, | & 4% e Bistions e
T0 PREVENT POSTAL DAMAGE) gkva‘g'? Vnrachr‘l’)ll‘;%n 'S" Band. Cut-off D% n: go
13 WATT FITTING READY BUILT AND TESTED— | BXv2s ¥.“.’:5$7,’c5"n‘u’ﬂﬂi Suteofl . and 100 6Hz £
INCLUDING TUBE £3-75 | BXy 35A/C ditto ' 25 GHz £1
POST/PACKING 20p PER ORDER BXv $76/D alto oom 6
XY 38C/E ditto 120 GHz £1
BXY 38C/D ditto 150 GHz £1
ALL GOODS PLUS 10% V.A.T. BXY $1C/D/E dte e &
£ 1 Bt IE 1 L s 1 R |F ] LSRNV S o
CAPACITORS 50 80 INS. *ODD PIECES" ‘;s‘Ao;dS!IT‘gORS IDNIgD‘E:g 'I"‘RAN 18 TO! R'S
: & cApAcrrdRs Sere
POSTAGE 23p PACK No. 1|POSTAGE 23p [PACK No. 3|POSTAGE 23p PACK No.5|POSTAGE 23p I"PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRAN.IIITORI.ID 100 RESISTORS
£ 1 100 CERAMIC £ 1 106 CERAMIC £ 1 SIGNAL TRACER KIT £ 1 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSIIITORI'!D (ASSORTED TYPES)
00 POLYSTYRENE ARD POLY!STER SIGNAL INJECTOR KIT
CAPACITORS CAPAC
POSTAGE 23p | "PACK No. 2|POSTAGE 23p [ PACK No. 4 POSTAGE 23p PACK No. 8/POSTAGE 23p PACK No. 8

SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A nuperb sobid !tne audio ampilfier. Brand new com-

& ellicon transistors plus 2 power
output trnnslptors in push-pull. Full wave rectlncnlon
Output approx. 13 watts r.m.e. into 8 ohm. Frequency
response 12Hz—30KHz + 3dB. Fully integrated pre-
amplifier stage with separate Volume, Bass boost and
Treble cut controls. Bultable for 8- -15 ohm apeakers.
Input for ceramic or crystal cartridge. 8enaitlvity approx.
40mYV for full output. Supplled ready bullt and tested,
with knobs, escutcheon panel, Input and output plugs.
Overall slze 3" high x 6” wide x 7}” deep. AC 200/250V.
PRICE 212-00. P. & P. 50p.

DE LUXE STEREO AMPLIFIER
A.C. mains 200-240 v. Uelng heavy duty fully lsolated
mA!ns tranutormer with full wave rectification giving

wi 1igible hum. Valve line up:~
2 x ECL86 Triode Pentodes. 1 x EZ80 as rectifier.
Two dusl potentiometers are provided for bass and
treble control, glving bass and treble boost and cut.
A dual volume control s used. Balance of the left and
right hand channela can be adjusted by means of & eepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watta per channel (8 watts mono), ln'.o H ohm
speakers. Full negative db.
clrcuit, allows high volume levels to be used wlth negilgible
distortlon. Supplled complete with knobs, chasals size
11”w x 4”d. Overall height including valves 5”. Ready
bullt & tested to a high standard.
PRICE 210-40. P.&P. 50p.

LOUDSPEAKER BARGAINS
5in 3 ohm £1-25. P. & P. 15p 7 x 4ln 3 ohm £1-40 P. & P.
20p. 10 x 6in 3 or 15 ohm £3-10. P. & P. 30p. EM.I.
8 x 5in 3 ohin with high fiux magnet £1-70, P. & P. 20p.
E.M.I. 18} x 8in with high flux ceramic_magnet with
parasitic tweeter 3, 8 or 15 ohm £3:50 P. & P. 30p.
EM.I. 13 x 8in, 3 or 8 or 15 ohm with two lnbuilt
tweeters and crossover network £4-65. P, & P. S0p.
EMI CERAMIC MAGNET HEAVY DUTY TWEETER
approx. 8¢in. Av. 3 or 8 or 15 ohms. £1-25 plus 20p p. & p.
BRAND NEW. 12in 15w H/D Bpeakers, 3, 8 or 15 ohm.
(state which). Current production by well-k.nown British
maker. Now with Hiflux ceramic ferrobar magnet
assembly $8-80. Cuitar models: 25w £9-80. 36w £11-00.
P. & P. 45p each.

Fpmces INCLUDE VAT |

SPECIAL OFFER !
* HI-FI LOUDSPEAKER SYSTEMS

Besatifully made teak finlsh enclosure with most
attractive Tygan-Vynair front. Bize 16” high x 104~
wide x 67 deep‘ Fltted with K.M.1. Ceramioc Magnet
18”7 x 6” bass unit, two H.F. tweeter units and
crossover. Maximum power handling 10 watts.
Avallable S or B or 15 ohms Impedance. .

OUR PRICE £9.25 Carr. 75p

Cabinet Avallable Separatsly £4-95, Carr. 66p.

Also available in 8 ochms with EMI 13” x 8' bass
apeaker with parasitlc tweeter #7-15, Carr. 76p.

3-VALVE AUDIO AMPLIFIER HA34 MK Il

Designed for Hi-Fi reproduction of records. A.C. Mains
operation. Ready bullt on plated heavy gauge metal
chassls, size 7§"w. x 4”d. x 41”h, Incorporates ECC8S,
EL84, EZ80 valves. Heavy duty, double wound mains
transformer and output transformer matched for 83 ohm
epeaker, 8eparate volume control and now with improved
wide range tone controls glving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be deuched and leads extended for remote

of C lete with knobs, valves, sto.,
wired and tested for only 26.00. P. & P. 45p.

K ——
HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

XEW VFURTEER IMPROVED MODEL WITH
HIGEER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED CIRCUIT
BOARD WITH COMPONEST IDENTIFICATION
%lum!“mnn FOR EVEN EASIER CON-
CT?Y

A Ndly nrn-ohu HI1-Fi 8tereo Ampllﬂer Kit. Uses 14
ding 8llicon T in the firat five
stages on each channei resulting in even lower nolse,
level with improved senaitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramlc or Crystal cartridges. Very simple to
modify to sult magnetic cartridge—instructjons included.
Output stage for any speakers from 5 to 15 ohmas. Compact
design, all parts supplied including drilled metal work,
bigh quality ready drilled printed circuit board, smart
brushed anodised aluminjum front panel with matchlng
knobs, wire, aolder, nuts, bolts—no extras to buy.
Bimple step by step instructiona enabie any constructor
to build an amplifier to be proud of. Briet specification;
Power ontput: 14 watts r.m.s. per channel into § ohms.
Frequenoy responss +3dB 12-30,000 Hz Sensitivity:
better than 80mV Into 1M Q. Full power bandwidth:
+8dB 12-15,000 Hz. Bass boost approx. to +12dB.
Treble cut approx. to — 18dB. Negative feedback 18dB
over main amp. Power requirementa 35v. at 1.0 amp.
Overall 8ize 12"w. x 87d. x 21"
Fully detalled 7 page construction manual and parts
st free with kit or send 18p plus large B.A.E.
A‘MPLIFIER KIT 21185 P. & P. 25p

HSL “FOUR” AMPLIFIER KIT. Blmilsr in appearance
to HA34 above but ploys entirely and
ndvu;:ed eircultry. Complete set of parts, etc. £5-00.
P. &P

SPECIAL BARGAIN OFFER!

Limited number of BESR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.

Brand new. ONLY £8:00 + p. & p. 80p.

BATTERY OPERATED MEGA
CIRCUIT TESTER
made by Evershed and Vignoles Ltd., Measures from
0-1 ohm to 200,000 ohms in 2 swltched ranges, Used
but in perfect condition. Compiete with test probes,
Leather carrying case and 4} volt standard battery.

L) 33p extra)

POWER PACK KIT .. £8- P. & P. 35p
CABINET 2350 P.& P.86p
{Post Free it all units purchand at same time)

Full after salea service
Also avajlable ready bulit and tested £28-10. Post Free.
Note: The above amplifier iz suftable for feeding two mono
sources indo fnputs (e.g. mike, radio, twin record decks, ete.)
ond will then provide mizing and fading facilities for med-

fum powered Hi-F{ Discotheque use, elc.

SPECIAL OFFER
LIMITED NUMBER OF BRAND NEW ELAC 107
TWIN CONE LOUDSPEAKERS. With large ceramlc
magnet and plasticised cone surround. 8 ohm 1lmpedance.

Ouly £7-00 + 40pp & p.

#8.70. P. & P. 86p.

Open 9.30-5.30 Monday to
Friday. 9.30-5 Saturday

Closed Wednesday.

A few minwutes from South Wimble-
don Twube Station,

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P, & P. CHARGES

QUO‘I‘ED APPLY TO U.K. ONLY.

& P. ON OVERSEAS ORDERS
CHARGED EXTRA.
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AUDIOTRONIC Modet ATM1
Top value 1,000
opv ket multi-

0710750/ 25071000
volt AC and DC.

DC current 0-1mA/
100mA. Resistence:

60 x 28Bmm.
Complno with
tost |

DUR PRlCE £3.25 P&P 15p

U4323 MULTIMETER
20,0000pv. Sim

unit with audio/IF
oscillator, Suitable
for p.nonl receiver -

OSI?S/IO/ (1:2501 o
Z 5/10/15/250/500/1000V AL 0.05/ |

0.5/6/60/500mA DC. Resistance:
x 10, x 100, x 1,000, x 10,000 (50,
500(), 6k(), 50k(} centre scale)
Battery operated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plute with test leads.

OUR PRICE £7.00

o
i

P&P 30p

(W

and make no mistake

MODEL HIOKI 73
30,000 0pv. Over-
toad protection.
6/30/60/300,600/
1200V DC.12/60/
120/600/1200V AC.
60/uA/
30mA/300mA.
2K/200K/ |
2 Mag Ghm. 1+

10to  63dB. !
OUR PRICE £7.50
P&P 30p.

KAMODEN 360 MULTIMETER | MODEL AF.105 VOM
iy h umilivi!xl. 50,000 opv, Mirror
scele. Meter

AC 10kohm/V
5" mirvor scale,
overioad protect-

protection,
0/-3/3/12/80/120/
300/600/1200Vv DC.

By 3
2:8/10/80/250/ 0/8/30/120/
1000V DC. 5/10/ 300/600/1200V DC.
50/250/1000V 0/30,4/8/
AC, Current: 60/300 mA/
0.0ImAIOdSISISOI 12 Amp. 0/10K/
iy 1m/10m/100 ‘e
orenes 0.1 Meg Ohms.— 2010 : 17d8B,
110100k ohms/ OUR PRICE £12.50 paP 30p.

atuns,

Decibels —20 to LB4 TRANSISTOR
;itz)dBBOm operated. Size: 180 x TESTER
e ;(“d’ c’t“c upplied complete with, Tests PNP or NPN

transistors. Audio
mdn:nlon Opcrnu

OURPRICE £17.50 ¢ & paop

HIOKI 750X VOLT-OHM-
MILLIAMETER =

43 l-—-_
5/3/8‘1 2/30/60/ i 50/

-—3/5/15/30/60“20/ - :L

on two 1.5
batteries. Complno
with instructions etc.

TMK 100K LAB TESTER
100,0000pv. 6%’

scale, Buzzer OUR PRICE
Sortlcireuitichack: £4.50 P&P 20p

000
opy DC. 5k/V AC
DC Volts: 0.5/2.5/
10/50/250/1000V

U4341 Multimeter &
Transistor Tester

J00/600/1,200V AC. L]

Currant: 0-30/60uA/ o (g
1.5/3/15/30/150/300 .
mA/6/12A, Rasistence: |2
0—3/300k/3/30Mohms. -

AUDIOTRONIC Modet ATM5
Jewsl movement,
attractively moulded
case mth .dgwm
ohms adjustmen

Ra 03/12/150/

gvl. 0-6/30/
iV DC,

x100. -lOloolGdB
Supplied with bunlry e
test leads and dat

bookiet. Size: 121 x 73 x 29mm.

OUR PRICE £3.50 PRP 15p

U4324 MULTIMETER

High sensitivity, over-

v

DC. 3/6/15/60/150/
300/600/300
Current: 0. os/o
6/60/600mA/3A DC

.3/3/30/300mA/
A Resistence:
25/500 ghms/0.5/5/50/500k ohras/5
Mohms. Decibels: —10 to +12dB. Size
167 x 98 x 63mm. Supplied comp-
lete with test jeads, spare diode and
instructions.

OUR PRICE £8.00

P&P 30p

AC 3/‘0/50/250/ 27 ranges. 16, %V
S, S

m, R.smancc
1k/10k/100k/10 M.%d‘loﬂ Meg ohm; 30,610/5‘/5704?‘3)8//1928/
Decibels: -10 . Plastic uso 300/7
with carrying hlndlo Size: 190 x 172 Cuvum 0 m/o 8/
x 99mm. 6/60/600mA
OUR PRICE £19,95 P&P 30p 9,'3/.3/30/3000'&“/‘(:'
370WTR MULTIMETER gsém/m/sélm ohms/2 Mohmms.
Feat AC attery operated. ied complete
"‘"'w:l'_“ 'oo'i;‘o';:f“ with probes, leads lnr stoel urv’y‘mg
0/0.5/2.8/10/50/ case. Size: 115 x 216 x 90mm

Decibels: ~10 10 +17dB. Output:— 500/1000V OUR PRICE £10,
0°3/6/15/30/60/ 0/120/300%.  Accur. 0/2 /2.5/10/50/250/ 50  papaop
R EMIXIDC °"""""" S100TR MULTIMETER
.000 e, 5ooo° v AC. 4 inch 0/50uA/1/lO/lOO
meter. S’fﬁ: in pvotecllapn Size: 57x | ma/1/10a TRANSISTOR TESTER
102 x 153mm. °n’c‘°3}“si‘/’£é.1?5m 100,0000pv. Mirror
OURPRICE £11.95  peraop | 5% K/ T
Decibels: —ﬁto +62d8. 6/3/12/30/120/
MODEL 500 OUR PRICE £19.95  psp30p | 800V DC.0/6/30
30,000 opv with 1 ’:
Boiondopetwiin] KAMODEN 72.200 Multitester _ | 0/12/600ua/i2/
tion. Mirror scale. High sensit ooz /10%/1
0/0.6/2.5/10/25/ lester. 200,000 opy 00 Mop.
100/250, 500 Overload 2 7 —20 to +50d8.
1000! Wirror o o
0/2.5/1 /25/!00/ 3 3'301 4 Transistor tester measures Alphs, Bets
000y . el and ICO. Complete with instructions,
500mA, 12A 12/60/3?0/"/200 batteries and leads.

0/60k/6 meg/ggmowhms
QUR PRICE £13.95 Carr. paid

Leather case for above £1.75

HIOKt MODEL 700X
100,0000pv. Overload

OURPRICE £19.95 rar 2sp

KAMOOEN HMG500
insulation resisunu tester

Range 0—
Megohms, éoov
Battery operated.

P&P 30p

protection. Mirror scale.
.3/0.6/1.2/1.5/3/6/
2/30/80/‘20/300/
600/1200V OC.

.5, 3/6/12/30/60/1 50/

200V AC.

5/3 iuA/3/6/30/60/
150/500mA/6/12A DC
2K, IZ“OKIZM/IOMOhms
—20 to +63dB.

OUR PRICE £14.95

a2

PRP30n

MODEL TH12
,000 opv. Ourlo-d
protection. Slide switc|
salector. 0/0.25/2. 5/10/
50/150/1000V DC. 0/10/
50/250/1000V AC. 0,
/2Z60mA

50uA/25
0/3!(/30(/30“(/3 Me

-20 to

U435 MULTIMETER

'. 205)( 110 x 84mm. Sup-
pli complﬂu with leads, crocodile
clips and steel carrying case.

OUR PRICE £8.75 P&P 30p

Wide range clear
meter 4 x 4%,
Complete wnh
deluxe carrying B
case, batteries and instructions.

OUR PRICE £19.95 P&P 30p
Cts PULSE USCILLOSCUPE

/12,
*63:18 0/2k/200k/
2 Meg/200 Megohms.
OUR PRICE £22.50
U4317 MULTIMETER
High sensitivity _
instrument for field ==k
and laboratory wolk
Knife edge pointar,
Smm rmvro' scale e
0 5 ! 5/10/25/50/100/250/500
5/2.5/ 10/25150/100/250/
OO OOOV AC. Current: 50uA/0.5
1/5/10/50/250mA/1/5A DC. 025
0. 5/1/5/10/50/2500“AI|/ 'SA AC. Res-

forms in slectronic
circuits. VERT, AMP,
Bandw

OUR PRICE £5.95
HIOK! Model 720X VOM

A versa
m’ll Lo gl
instrument.

P&P 30p

QUR PRICE
£6.97
P&P 30p

MODEL PL436
20,000 opv DC.
8000 opv AC.
Mirror scale
-6/3/12/30/120/
600V DC. 3/30/
120/600V DC.
SO/GOOuA/ 60/

10/100-(/1 M.gno Meg Ohm.

OUR PRICE £6.97  pep3op.

U4312 MULTIMETER
extremely sturdy
instrument for

gemvﬂ slectrical

S
0/03/15 5/30/
60/150/300/600/

DC & 75mV.

200V

0/0 3/1 5/7. 5/30/
/300/600,
900V AC 0f.
1.5/6/15/160/60/
600mA/1/1.5,

50/61
15/5A AC. 0/200/3!(/30‘( ohms. DC
accuracy 1%. AC 1.5%, Knife edge
pointer, mirror scale. Comptate with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75 F&P 50p

Modet HT10084 MULTIMETER istance: 0.5/10/100/200 ohms]1/3/ idth: 10MHz.
Overload protected, 30/300k ohms. Decibets: —5 to +10dB Scmmvny at 100kHz
shock proof circuits. Battery operated. Size: 210 x 115 x | VRMS/mm: 0.1-25;
9.5uA Meter with —— ol | 90mm. Supp n carrying case com- | HOR. AMP. Band-
mirror Sensitivity | plete with |.m ;:idm: 500kH§I.00k "
100kV. o nsitivity ay 2
m;mh Ro/ L " 4 OURPRICE £15.00  pap 40p ;/RMS/mm: 2&3_25
1-/50/25/ 1,0 i reset triggered swi
Volts DC, 2.5/10/50/ MDOEL U4311 Sub-standard 1-3000usec. Free running 20200
250/1 Voits AC. . Multi-range Volt-Ammeter kHz in nine ranges. Calibrator pips.
DC redistence’ 0 2 / I3 S'nm;/lvny 330 . 220 x 360 x 430mm. 115—230V AC,
/2, leg. oh Ohms/Volt AC
O cursent, 2 10,250‘%,2 50,25/2528 et OUR PRICE £39.00  cCarr. paid
C current: —0— - Accu 0.5%
to +62dB. Oparates from 2 x 15V | D&, 1'5': Ac. RUSSIAN €116 Double Beam
batteries. Size: 180 x 134 x 79mm. %g;'l- length: 0SCILLOSCOPE
. mm. 5 MHz pass band.
OURPRICE £17.50 paPaop ?,200,772%‘;, e ot
MODEL AS.100D VOM :71%752%04?0/01
.| m. B
L A
rrof : 7.6/15/30/75/
Built-in meter to 100 milli- -c/cm -

f /ml750mA/ Frea running time - '
protection. 0/3/ / AC. N .ul‘;‘
12/60/120/300/ o 75/150/300/750mV /1.5/3/7. 5/15/ Rume, FoHz—1MH:
600/1200V DC. 30/75/150/300/750V DC. 0/750mV/ | Eoris DG, e Gl
0/6/30/120/300/ U3 IO A 130175 /150/300/ 750w b D el
600V AC.0/10uA/ e Joometiclentiout I“':'d'“ms"r:‘:l and instruction manual.
6/60/300m A/ und tost cortiticates. o~ | OURPRICE £87.00  Carr. paid

12 Amp. 0/2K/
200K/2M/200 Meg

and test cartificates.

OUR PRICE £49.00  PpaP s0p

MODEL TE15

Ohin. - 20to  17dB

QUR PRICE £17.50 pePp 30p.

U9t Clamﬂ VOoLT
AMMETE

For messuring AC valt-
age nknd curm: \:‘hhout
Ly 6‘8v°‘é Cu:r';'n.:

L

P&P 30p

::':r.:'mw i
OUR PRICE £10.50

KAMODEN TT35
TRANSISTUR TESTER

mnvumm( to
test raverse lgak
current and OC
current. Ampli-
lu:anon h:tnr of
NPN, PNP, diodes,
trmunors SCR's
* square

ale meter.
Operates from
internat batteries.
Complete with
|ns1ructmm Iuds
carrying

LB3 TRANSISTUR TESTER

OUR PRICE [17 50 rparpaop

TEBS VALVE VOLTMETER
28 ranges. DC votts
1.5-1500V. AC
volts 1.5—1600V.
Resistance up lo

1 legohm:
200/240V AC
oroutlon Com-
plete with probe
and instructions.

OUR PRICE £17. 50

Additional probes available:
RF £2. V £2.50

GRID DIP METER
Transistorised.

s Soa B
Ogscitiator, Abwvb—
tion Wave Meter snd
Oscillating Detector.

P&P 50p Ty,

OUR PRICE £|895 P&P 30p

Tasts 1ICO end
PNP/NPN. Op'utcs
from 9V ba
Innmctlom luppllod

OUR PRICE
£3.95 rPar20p

ALL m
EXCLUDE VAT
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SWR METER Model SWR3
SWR meter for

ment, with ...m.n..'!’
strongth meter

ﬂ‘lnde
otor 1 ADC Full
male 5 section colapeible
srmenna. Size 145 x 50 x
Orrvem.

80mm.
OUR PRICE £4.25 P&P 30p

MOOEL MG 100 SINE SQUARE
WAVE AUDIO
GENERATOR
Range 18-
220.000Hz Sine

Wave 19100000 Mz Squers Weve.

Output Sine or Squars wave 10v. P. to P.

Size 180 x 90 x 90mm.Operstion
220/240v. AC

OUR PRICE £19.95 P8P 50p

DT55G DIGITAL CLOCK
MECHANISM \m

24 hour

alarm ‘steep’ switch. {lluminated rot-
ary dial with hours, minutes and sec-
onds. Automatically turns off radio,
TV, light stc. and with auto-switch-

AT201 Decade
ATI'ENUATOR
range 0—
Hz. Attenustor
0-111?, 0.148 T 6 —
paaxkmum 30d8m. s::: 1?6“:
BBmm.

x
OUR PRICE £12.50

P&P 50p

TRANSISTORISED LC.R. AC.
BR/8" MEASURING BRIDGE

A new portable
bridge ottering
encellent range and
accurecy at low
cost. Resi

PS200 Regulated POWER
SUPPLY UNIT
Solid state. Verlable f
output 5-20V DC
up to 2 Amp. inde-
pendent meters to
monitor voltage and
current. Output
220/240V AC.
Size: 190 x 136 x.

f8mm.
OUR PRICE £19.95

LS

ing will, turn on in when required.
240V AC op.(lmn‘ Switch rating
250V -3 Amp.

OUR PRICE £5.95 P&P 30p

POWER RHEOSTATS
High quality ceramic
construction. Wind-
ings embedded in
vitreous enamel.
Heavy ?_\ltv brush

6 ranges: 01
ohm- 11 1 megohm = 1% Induct-

: 8 ranges: 1 microhanry-111
+ 2% Capacity: & ranges:
0 mtd = 2% Turns Ratio:
@ ranges: 1:1/1000-1:11100 + 1%
Bridge Voltage st 1,000cps. Opera-
ted from 8-volt battery. 100 micro-
amp meter indication. Size 7" x

& *2°0yR PRICE £25.00 par 30p

TE16A TRANSISTORISED
SI GNAL GENERATOR

modulation. -
Size: 149 x 149 x 82mm. Complete
nstructions and leeds.

OUR PRICE £8.97 P&P 30p

wiper.
rating. Wide r-nr
available ex-stoc!
"t' hole fixing. %' diameter shafts.
quantities available.

25 WATT 10/25/50/100/500/1000/

2600 ohms. 15 &P 10p
50 WATT 10/80/100/250/500/
1500/6000 ohms.

£1.62 par 10p

100 WATT 1/6/10/25/60/250/500/
2600 ohms. 300 Dhm:

62.34 P&P 15p

SPECIAL BARGAIN 11

STEREOSOUND SPEAKERS
Matched pair of g
bookshelf

B wnm AMS, 16

r ook,
Comp ete with
Din lead.

OURPRICE £12.95  PaPs50p

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size

ages.
Double tuned
discriminator.
Ampls output 0 feed most amplifiers.
rates on 9V battery. Covers
Hz. Ready built, ready for use.
F-nmn value for money.

OUR PRICE £8.95 P&P 20p

Stereo Multipiex Adaptor £5.95 extra

LHO02S STEREO HEADPHONES
Light weight hood“l (

phones with
ear pisces. 4/16 ohms
20— 20,000Hz.

Complete with 8’
lesd and plug.

OURPRICE £1.97 P&P 30p

Model A1018
FMTUNER
6 transistor high
gl;dity unit—
double tun.-d
discriminator.
oF use with most nmpllf-m Covers
88— 108MHz. Powered by 3V basttery.
OUR PRICE £13.50 P&P 30p

Sterso multiplex edspter £5.98 axtrs.

"

MODEL TEZg RF SIGNAL

GENERATO
X

Six_bands. 120kHr—
280MHz, Dust output
AF terminals. Separate

Y2 2% Audio
w;u 8V. Pawer requirernents:
1285V, 220240V AC, Size: 193

x 288 x 1 m. Complets with test

londh etc.
OURPRICE £17.50  rars0p

YAMABISHI VARIABLE

VOLTAGE TRANSFORMERS
Excdlon( ul'l at low coﬂ Input
230V 50/ tput 0--26

MODEL 5260 BENCH MOUNTING
PaP

40A

MODEL 52608 PANEL MOUNTING
1A £10.00 60p

25A £12.00 BOp

DHO02S STEREO HEADPHONES
Wonderful value
and excellent
performance
combined. Adjust-
able head band.
Impedence 8 ohms.
20-12,000Hz.

OUR PRICE£2 25

P&P 30p

280° Wide Angle

TE1035 Sterea HEAOPHONES

Low cost with exc-
ellent response. Foam

snd stereo )ack tu

SINCLAIR “*SCIENTIFIC"
CALCULATOR

Bdigitdisplsy. Four
functions plus
logarithms to base 10,
antilog, sine, cosine,
tangent, arcSine,

batteries. Rec. Price

49,00 =
OUR PRICE £44.50

P& P 25p plus VAT,

TE-20D RF SIGNAL §
GENERATOR
Accurste wide rengs
shgnel

OUR PRICE £2 80 P&P 30p
1mA METERS e
o P
£650 P&P 15p Volume control for

asch channel. 4/16 ohms

impedence. Frequency
CP110 CHASSIS PUNCH SET  [(3iponse Z0He— (auHz.

coilad 1ead and jack plug.

OUR PRICE £4.97  par 3o

| BH001 HEADSET and Boom

SINCLAIR SYSTEM 2000
STEREO AMPLIFIER
ANO TUNER

HIGH QUALITY
CONSTRUCTION

ALL BRANCHES

All kits are complete with compre-
hensive sasy to follow instructions snd
covered by full gusrantee.

Post and Packing 15p per kit.

AF30 Mono pi
AF35 Emitter smplifier
AF80 0.5W mic. amplifier.
AF306 Intercom

GP’310 Sterso pvo-lmpl ior
for use with 2 x AF310.
GP312 Circuit board
U330 Tremolo uni
HF61 Diode detecto

HFES5 FM transmitee . £270

EEn

EXERT 80 053]

HF380 Iw/vht serial smplitier
F395 broadband amp.
LF380 Quadraphonic device.. £

1302 Transistor testor..
NT10 St-bllnud power mpoly

RER n:ea:z;c

'g'm'..

A, 8V

NYSOO Stabilised | P.
NT306 Voitage converter
NT:HE Pomv ppt

0d,5/1 £9.67
Amncur Eloctromcs by m-xn.
the profemional book for the smateur
—covers the subject from basic prin-
:lnnl: 0 mnncnd ulcuonh techniq-

Complete with_circuit board 1or
AE‘l to AEN) listed balow
OUR PRICE £3.30 (No vaT)
P&P 25p plus VAT,

AE1 100mW ourput stage........ £1.50

1021 Stereo Listening Suuon

AMPLIFIER

Amplifier output 8 watts per
channel RMS. Distortion jess than
0-06%. Silicon trensistors. Two
pick-up plus radio and tape inputs.
tape output and scratch filter.
Excellent Value.

OUR PRICE £28 .50

P& P60P.

t selectivity and sensi-
tivity. Twin dual-varicap tuning.
4 pole ceramic filter. 19 transistor
stereo demodulator giving 40 dB
separation. Distortion 0-2% output.
Fantastic Value.

OUR PRICE£28.50 P arsop.

For balancing
and gain sslection \
of Ioud’)ukon

for sterec W
switching. Two
gain controls, speskers on—off side
switch, stereo headphone socket
OUR PRICE £2.25 P&P 150

covering 120 kHz-500 Microphone
MHz on § bends. Moving coil. Ideal
Diractly caitbrated. for language
Varisble A.F “&':‘:h
atonustor sudio output, Xtal socket Carefulty machined 1o, ade nacL com R\
e 1| S T ST e | et ot i
ﬂ-lmﬁ15mmx 170mm. sodiaccemorios; e il FM TUNER
OUR PRICE £17.50 T OUR PRICE £3.00 papaop |OUR PRICE £5.95 P&P 30p
umTcm FLUDRESCENT EM;LO 0 DSPEAKERS
LANTERN LI190Y y
TE22 SINE SQUARE WAVE Singly twsetac/c omovar
AUDID GENERATOR el NS, Aeatabis 8 or
Sine idesl for home. 15 ohms.
motoring, camping OUR PRICE
#tc. Approx.
S . £7.50 eech P&P 37p

200/280V
AC operation. Supplied brand new
guarsntesd, with ingtruction manual

and leeds.
OUR PRICE £24.95 par s0p

beittiant fight from 9
1.5v batteries {not
supplied).

oun price £7.19
PaP 50p

Model 450 13 x 8" with
twin mm.r/cm-avor s
56—13,000Hz. 8 wi

VIS, Availabie 8 or 15 ohms

OUR PRICE £3.62 ssch P&P 35p

ARF 300 AF/RF SIGNAL
GENERATOR

Sine weve 10V.
PP RF 100kHz to
200Mz.

1V macimem.

and leads.

'with instrections
OUH PRICE £37.50 paP50p

Als see revious page
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KE630 3 Sntmn INTERCUM

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12”DR/8
Bass Speakers

8 ohms. 30 watt.
Heavy duty, ides!

SINCLAIR Prmect 80 Modules

45 p & P 15p

.95 P 5 P 15p

95P &P 15s

95 par 15y

95 p & P 50p

-98 p & P 30p

98 p & P 300

P28 Powar Supply’. £7.98 P& P30p

Transtormer for P26, £4.05 P & P 50p
SINCLAIR Project 80 Packages

2 x 240/Sterec B0/PZ5.......... £25.00

2x 240/Storwo 80/P26. 1111 £27.75

80/PZ8 £30.45

AUDIOTRONIC
LOW NOISE CASSETTES

TYPE F]
cs0 R £.08
€90 £224  £4.25 £10.00
€120 €2.73 €517 £12.24
AUDIOTRONIC

CrUZ CASSETTES

iveo e 072 €192
CR90 532 £10.46 £25.22
AUDIOTRONIC

8 TRACK CARTRIDGES

TYPE Each s 10
aoM 85p £4.00  £7.50
sOM £1.15 €540 £10.25

S‘O’En 10of -ﬁﬁ'u‘:;&j# R?Ef-’l

MP? MIXER-PREAMPLIFIER
5 Microphone
inputs sach with
individusl gain
conv?h enabling
complete mixing
facilities. Battery operated. Size: 235
l'lZ7l70mm ¥ t3: Mics. 3 x 3mV
SCt 251& i wl’hw
onc amic 100mY

Mq Output 250mV 100k y '

OUR PRICE £8.97

P&P 20p

2x
POST & PACKING 35p soch.

complete with

25 Wotts. 4-8 ohms. 40Hz—18kHz

tor Hi-Fi P.A.

Marte” a1, cwe b stmions, Can e | OUR i £12.50
tete with cable and batteries P&P 50p.
OUR PRICE £5.25 P&P 50p SPECIAL
SINCLAIR ICI2 BARGAIN!
INTEGRATEO ;45(;!56 USON
CIRCUIT - ]
AMPLIFIER W SPEAKERS

by 4 rph quality 2 way speaker systems

printed circuit
mounting bosrd

OUR PRICE £2.35

P&P15p.

Size: 560 x 340 x 255mm. approx.
Wood grain finish with black fronts

OUR PRICE £26.95 pr. Par £1

AUDIOTRDNIC AHA101
Stereo Headphone Amplifier
Al silicon,
transistor

P oper-
ates from mag-
netic, ceramic
or tuner
inputs with
twin stereo headphone outfuts and
separste volume controls for each
channei. Operstes from 9V battery.
INPUTS: 5mV and 100mV,

QUTPUT: 50mV per channel.

OUR PRICE £8.50 P&P 30p

www americanradiohistorv com

EA41 REVERBERATION
AMPLIF

Self connmod
trensistorised,
battery opovn-d
Scmpol‘ymplu' in
micr one, guitar stc. and ou

your amplifier. Volum: eonn?:‘r:
depth of reverberstion control, Beau-

walnut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 30p

ALL PRICES
EXCLUDE VAT
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(SEW) CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure.

CENTRAL LONDON

CLEAR PLASTIC MOOEL SD640
Size: B5 x 84mm

CLEAR PLASTIC MODEL SW100
Size: 100 x 80mm

“Items with asterisk are Moving Iron
type, all others are Moving Coil

CLEARPLASTIC MODEL SD830
Size: 110 x 83mm

50uA .. £4 30 _
100uA £4 25
200uA £4.20
500uA 1 . £a1s
50-0.50un .. f425 L
100-0-100uA . £4 20 [
imA .. .. . £410
SmA .. .. .. £410
1omA. D fato
60mA .. .. .. f410 10V DC
100mA" | fa10 20V DC

.~ 410 50vVDC
1A DC £410 300V OC
5A DC £410 15V AC
10A0C | | £410 300V AC
5V OC £410 VU Meter ..

SQuA .. £4.60

100uA £4.50

500u A £4 30 N

0-50u 4.50

100-0-100uA £4.45 A e
mA . £4.30

1A DC £4.30
A DC £4.30

20V DC £4.30 150V AC .. £4 45

80V DC £4.30 300V AC .. £4 45

300V DC £4.30 VU Meter

EDGWISE MOOEL PET0

Size: 90 x 34mm

S50uA £4.16

100uA £4.10

200uA £4.06

SO0uA .. .. {390

50-0-50uA .. £4.10

100-0-100uA .. £4.08

mA .. .. . £386

300V AC .. £3.98

VU Meter .. £4.30

CLEARPLASTIC MODEL MR 45pP
Size: 50 x 50mm

481 OXFORD ST. 01-493 8641
I0TOTTENHAM CT.RD.  01-637 2232
27 TOTTENHAM CT.RD.  01-636 3715
33 TOTTENKAM CT.RD.  01-636 2605
42/45 TOTTENKAM CT. RD.  01-636 0845
87 TOTTENHAM CT.RD.  01-580 3739
257/8 TOTTENHAM CT. RD.  01-580 0670
EAR PLAST! EL MRBS5P 3 LISLE ST. W(2 01-437 8204
Eai'.: 86 x 7l§m,s,, CIMODEL & 34 LISLE ST. W2 014379155
- 118 EDGWARE RD. W2 017239789
£395 R 193 EDGWARERD. W2 01.713 6211
e PV - S | 207 EDGWARERD. W2 01723 3271
—_ 50 | 311 EDGWARE RD. W2 01-2620387
£3 85 = 346 EOGWARERD. W2 01-723 4453
£3 80 i 382 EDGWARE RD. W2 017234194
€379 ]m 109 FLEET ST. EC4 01-353 5812
152/ . =
R 3 FLEET ST. €C4 91353 2833
€370 4
74 10 370 £3 80
410 £370 50V AC 80 [ 86 50UTH ST. ROMFORD 70-20218
2410 £370 150V AC
B £370 00y AC KEN
ke FEE | KENT ]
a0 csjzoRg M eel . £370| 53/57 CAMDEN RD.. TUNBRIDGE WELLS
£385 5A AC + 1370 0692-23242
g Mt . g
£3 70 -
£370 304 AC . £370 LEICESTERSHIRE
£370 OmA AC *£370
' B Fuild « o 45 MARKET PLACE, EicEsER T,
50V OC .. £370 200mA AC  £37Q RRUID
150V OC .. £370  500mA AC .. *£370

Size. 8O

MODEL ED107 EOUCATIONAL METER
Size: 100 x 90 x 150mm including terminals

A range of high quality
moving coil instrum:

applications. 3 murror
wcale. or

BOuA £8.60
100uA £7.90
50-0-50uA £7 90
1mA £7.60
1-0-1mA £7.60

ADC £7.80
6A DC £7.80
8V DC £7.80

oV DC £7.60
15V DC £7.60

CLEAR PLASTIC MDDEL MR 85P
Size: 120 x 110mm
S0uA .. .. .

5.
o d
mA .. B..
-0-1mA ¢
SmA . -
OmA .. g
50mA .. g
00mA .
500mA g
A DC g
A DC 2
5A OC g VU Meter ..
30A DC £540 1AAC ..
oV DC £8.20 BA AC
20V DC £8.20 10A AC
50V OC £8.20 20A AC
B0V DC £6.20 30A AC

£3 05 o P
DU A £300
D0u A £285 :

S00V AC .. ..
S Meter 1mA ..
VU Meter ..

VU Meter

BAKELITBEmMUUEL S80 Enlarged Window

SURREY

1046 WHITGIFT CENTRE, CROYDON

01-481 3017
01-546 7845
01-948 (1441

27 EDEN 5T. KINGSTON
3T HILL ST. RICHMOND

WARWICKSHIRE

116 CORPORATION ST., BIRMINGHAM
021-236 3503

ALL BRAMCHES DPEM FROM

Size. 60 x 60mm
T soua .

| | 100ua

S00uA L .
50-0.50uA” ..
100.0-100uA .
imA .. .. .

CLEAR PLASTIC MODEL MR 52P

Fam 1o bpm MON, TO SAT

BARCLAYCARD
& ACCESS

welgome

order to b
CREDIT TERMS availab
Persohal Shoppire

CLEAR PLASTIC MODEL SD460
Size: 59 x 46mm

100mV DC

CHEQUES TO THE VALUE OF £30
ACCEPTED FROM PERSONAL
SHOPPERS WITH BANKERS CARD.
IN OTHER CASES AND FOR
AMOUNTS N EXCESS OF £30,
PLEASE ALLOW TIME FOR
CLEARANCE. BANKERS DRAFTS
ACCEPTED.

Al prices correct st 13/6/74 but

subject 1o change

ALL PRICES
EXCLUDE VAT

about Hiff

TO LASKYS AUDIOTRONIC HOUSE,
THEHYDE LONDON NW36JJ

Please send me a copy of the latest price iist

I NAME
Yes, Laskys are reducing all NAME I

prices including Hi Fi during n

the month of July by 10% I ADODRESS. I DORESS

subject to the items being
currently in stock. Excluding

Quad, Armstrong and

Technics.

A mamber of the Audiotroni Group of Companies

-

PW8

R ———

r—

www americanradiohistorv com

FOR MAIL ORDER

I I TO LASKYS HEAD OFFICE AND MAIL ORDER DEPARTMENT
Audiotronic House, The Hyde, London NW9 6JJ Tel: 01-205 5651/3735

I Please send me the following ilems

TOTAL PURCHASE PRICE

Aegisiered in England No 347947 at 12 Lower Grosvenor Place London SW10EX
- ama —_— . e -

We ofter a speedy and etficient service
by mail order Remember to add 10%
VAT to total value of goods inctuding
post and packing

Ienclose
cheque
finc PerP ang VAT)
postal order
money order
{wish ta pay by Barclaycard/Access
a0d my number s

L]

Signature

—_—_——— e

Pws8

365
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. { C.W.0. PLEASE, POST AND PACKING
YATES ELECTRONICS R a
(FLITWICK) LTD. ?5.?;;%‘;‘;’.&’"1?&&?{"52".?‘é’:‘ié’.‘f"’fr’el°'o’!.‘°?§:d..52'{7
DEPT PW, ELSTOW STORAGE DEPOT P stamp appreciated.

Callers Weicome Mon. to Sat. 9 2.m.-5 pm.
KEMPSTON HARDWICK

BEDFORD PLEASE ADD 109, VAT

RESISTORS MULLARD POLYESTER CAPACITORS C296 SERIES
4+W Iskra high stability carbon film—very low noise—capless construction. | 400V: 0-001uF, 0-0015u4F, 0-0022uF, 0-0033uF, 0-0047uF, 3p. 0-0068uF, 0-01uF, 0-015uF,
1w Mullard CR25 carbon film—very small body size 7-5 x 2:5 mm. 0-022uF, 0-033uF, 3ip. 0-047uF, 0-068uF, 0-1uF, 5p. 0-15u4F, 6p. 0-22u4F, Tip. 0-334F, 11p.
0 78 ELES R A, feovo T, 0-01SWF, 0.0224F, 0-033uF, 0 047uF F 4
Power Values Price : 0-01uF, 0-0154F, 0-0224F, 0:-033uF, 0-047uF, 0-068uF, 3p. 0-14F, 33p. 0-154F, 4ip.
watts  Tolerance Range available 1-99 100+ | 0-224F, 5p. 0-33uF, 6p. 0-47uF, Tip. 0-684F, 11p. 1-04F, 13p.
i 5% 4-7100-2-2MQ E24 1-3p 1-1p | MULLARD POLYESTER CAPACITORS C280 SERIES
t 10% 3-3MQ-10MD E12 1-3p 1-1p | 250V P.C. mounting: 0-01uF, 04015uF, 0-022u4F, 3p. 0-033uF, 0-047uF, 0-068uF, 3p.
t 2% 100-1MQ E24 3-5p 3p | 0-1uF, 4p. 0-15uF, 0-224F, 5p. 0-33uF, 64p. 0-47uF, 84p. 0-68xF, 11p. 1-0uF, 13p. 1-5uF,
% 10% 10-3-90 E12 1-3p 1-1p | 20p. 2-2u4F, 24p.
4 SZA 4-70-1M0 E12 1-3p 1-1p | MYLAR FILM CAPACITORS 100V CERAMIC DISC CAPACITORS
4 10% 10-100 E12 8p 70 | 0-001u4F, 0-0024F, 0-0054F, 0-01uF, 0-024F, 100pF to 10,000pF, 2p each.
Quantity price applies for any selection. Ignore fractions on total order, 3p. 0-04uF, 0-05uF, 0-068u4F, O-1uF, 4p.
DEVELOPMENT PACK ELECTROLYTIC CAPACITORS
0:5 watt 5% Iskra resistors 5 off each value 472 to IMQ. (uF/v) 1/63, 1-5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/40, 6-8/63, 10/25, 10/63, 15/16, 15/40, 15/63,
E12 pack 325 resistors £2-40. E24 pack 650 resistors £4:70. 22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47/10, 47/25, 47/40, 68/6-3, 68/16, 100/4, 100/10,
100/25, 150/6-3, 150/16, 220/4, 220/6 3, 220/16, 330/4, 6p. 47/63, 100/40, 150/25, 220/25, 330/10,
POTENTIOMETERS 470/6 3, Tp. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p. 470/10, 680/6-3, 11p. 100/63, 150/63,
Carbon track 5kQ to 2M @, log or linear (log £ W, lin {W). 220/63, 1000/10, 12p. 470,25, 680/18, 1500/6-3, 13p. 470/40, 680/25, 1000/16, 1500/10, 2200/6-3,
Single, 14p. Dual gang (stereo), 49p. Single D.P. swilch, 25p. 18p. 330/63, 680/40, 1000/25, 1500/16, 2200/10, 3300/6-3, 4700/4, 21p.
SKELETON PRESET POTENTIOMETERS SOLID TANTALUM BEAD CAPACITORS 12p
Linear: 100, 250, 5000 and decades to 5MQ. Horizontal or vertical P.C. 0-1uF 35V 2-2uF 35V 22uF 16V
mounting (0-1 matrix). 0-22uF 35V 4-TuF 35V 33uF 10V
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each. 0-47uF 35V 6-8uF 25V 47uF 6-3V
1-0uF 35V 10uF 25V 100uF 3V
SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
The GDI is the world's first semiconductor that can convert a concentration of | VEROBOARD JACK PLUGS AND SOCKETS
gas or smoke into an electrical signal. The sensor decreases its electrical 0-1 015 Standard screened 28p 2:5mm insulated 12p
resistance when it absorbs deoxidizing or combustible gases such as hydrogen, | 24 x 3} 24p 20p | Standard Insulated 18p  3:Smm Insulated 12p
carbon id th prop: , alcohol, North Sea gas, as well as carbon- | 24 x 5 28p 28p Stereo screened 40p 3-5mm screened 18p
dust containing air of smoke. This decrease is usuaily large enough to be utilized | 33 x 33 28p 28p Standard socket 20p 2-5mm socket 11p
glthout argglllﬂé:zati:(m. F'ull deta'lls and circuits are :’upplled wltl'; e;ch dggalctgr. 3 x5 32p 32p Stereo socket 3p  3-5mm socket 11p
etector . Kit of parts for mains operated detector, including ut 17 x 2 85p 67p
excluding case. £5-60. Sultable case £1:50. Kit of parts for 12 or 24V battery { 17 x 3i 120p 108p ?‘I'IN‘ PL!JGSS AINDwgogKEITi‘D 6 pin. 7 pi
operation, including GDI and P.C. Board, £7-70. As above for PP9 battery, £6.90, { 17 x 32 (plain) 6p 52p PID ""23 P"‘g k";‘s o U (B - 6 pin, 7 pin.
NOTE: The battery operated kits incorporate our patented circuit to minimise | 17 x 2§ (plain) = 4p ‘ uo 12p. ‘:f °b| ""25 Jmet
battery drain. Typically 90mA for 24V. 24 x 5 (plain) — 12p o way SCYEE"ed Cable. JODImetre'
24 x 3 (plain) - 11p way screened cable. 30p/metre.
B o the planaad shrcult onto o, | te board with the P.C. P ifay | Bin insertion tool 62p 620
raw e planned circult onto a copper aminate board w e P.C. Pen, allow S t f tter 52 52 EL IN TO £1-70
to dry, and Immerse the board In the etchant. On removal the circuit remains | BRC ace cu 4 P BATTERY ELIMINATOR
in hI{;h relief. nth han oval th Pkt. 50 pins 20p  20p 9V mains power suppiy. Same size as PP9 battery.

®ue rnhn“ F SET TRNR MA’”g ”” Imfbﬁ

TRS0/51 2-8 MHZ in 2 a// tyﬂeg 0/‘

band 1 1 807 PA
[Ty ands. valve. )
s
/\ WO @O Fower regs LT e TRANSISTOR EQUIPMENT
o ,.\,’ o \L/:-lszFo(Eg 500\£/'ITM. Rebuitt
b — -50, Carr. £1.
Complete station 12 VDC PSU. Mic. Cables RUN YOUR TAPE RECORDER
£23-50, Carr. £2-50. OFF AC MAINS =
TR55 VHF 60-90 MHZS XTAL 3C L i ’
3 channel 12 valve ) plug into your cas

super Het. {2VDC
Sync internal Sup-
ply. size 14”7 x 127
x 7" as new £16-50

sette-recorder. (State
voltage, make anud
type of plug required.
If in doubt send dia-
gram of recorder

Carr. £1:25. socket).
‘ onLy £2°95
TE76/CT52
A su;ﬁerb Miniature Oscil- PLUS-3 MAINS UNIT

loscope £25, Carr. £1-50.
Mains operation.

Provides three separate
awitched output voltages
6v., T¢v. and 9v.

Attractive caze maina lead
output socket, plug and
lead. Bize 4} x 3¢ x 2¢in.

ONLY £3.5°

Extra lead with plug to fit your cassetts recorder
B6p. (Rtate model and plug required.)

ALUMINIUM
ENCLOSURES REI02 42/MAST

® 6 standard sizes available from your 12-3° 6" x 2”7 sections WIRE
local retailer GUYS STRAINERS in carry
@ Made from precision extrusions with holdall £23-50 Carr. £2.
integrai board.guide slots. AERIAL RODS
® Finned sides improve appearance and 3" x 1” screwed M & F
radiate heat. ends 10 £2 Post 75p,
@ Parallel sides for ease of component, 25 £5 c.p.
anounting. AEI0!. Telescopic mast’
antenna £3-75. Carr. £1°25
List 25p refundable with

MAINS UNIT FOR
TRANSISTOR RADIO
ONLY

For single outputs, 6v or 9v £8-40.

For two separate outputs, 6v + 6v. or

purchase. m——
[ o g ¥ ov. + 9v, 22-95 per unit. (Pléase state
XTAL CALIBRATOR ql outputs required).
50
XN

No. I0 Al unit letely isolated f ins b
+ 10MHZ Harmonics 30 MHZ b wound transtormer ensuting 100% safety.
. ; £3 Post 50p. ALL PRICES INC VAT & P. & P
VE‘RO ELECTRONICS LTD. No. 62 RC;TM 1.5-10MHz £15 Carr. £2.
. Eastleigh, Hants. SO5 3ZR Add VAT 10% Prices and Carriage R.C.S. PRODUCTS (RADIO) LTD.
Tel:<Chandler's Ford 2952 Telex: 47551 . 1 . 7 o d(D‘:Pt- P.\;V-J-zh ———
Subsidiaries and Agents surp'us Electl'onl adlng ‘ymorl'.ond::,..EIBo;HG eodier

throughout the Wocgld

P.0. BQX No. 19, HITCHIN, HERTS. 5G4 8TN
366
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NELSON-JONES FM TUNER KIT
’ '} VARICAP TUNING

as in '"W.W." June '73

Now available to readers of ‘Practical Wireless'. The Nelson-Jones tuner uses dual gate MOSFET's in the RF stages, integrated
clrcuits and ceramic filters in the |F stages, for very high performance and quick assembly. Do not confuse with tuners using
only bipolar transistors and IF coils|

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as
well as a pointer for each button showing tuning position in the range 87-5-104MHz, i.e. each ‘button’ is fully tuneable simply
by turning.

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains onfoff and stereo mute assembly,
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete
kits of parts, or separately, LED tuning ind. is also supplied.

Prices for complete kits start at £24.95 -+ 60p pp. + VAT for mono tuners, (phase locked decoders are also available to fit in
the cabinet). Please send large SAE for complete details of speciai offers and our complete lists.

NEW LOW COST STEREO TUNER

No alignment required. Mullard LP1186 front end module used with Ceramic IF and IC amplifier. Push button tuning (6 position)
with Interstation Mute, restricted range AFC, single LED tuning indicator, phase locked IC decoder, and complete metalwork
and veneered cabinet. Complete with IC regulated PSU and full assembly instructions. (Mechanically identical to N-J Tuner.)
TYP. SPECIFICATION 2.V for 30dB S/N. Image rejection 40dB. IF rejection 65dB.

PRICE: Complete Mono kit £22-40 Complete Stereo kit £26-82 p.p. 60p.

THE RONDO QUADRAPHONIC SYSTEM (20 WATTS/CHANNEL)

Complete designer approved kits for this outstanding Quadraphonic Sound System (‘P.E.' Sep. '73, etc.) with the following features:
Y Switching Facilities and Modules for % Individual Kits may be incorporated % Complete Loudspeaker systems

SQ, QS and CD4. in existing equipment. available.
% Complete Loudspeaker Enclosure % Low cost, fully engineered, integral Y Modular built in AM/FM radio
design. design. % Kits available as published.

INTEGREX I-IMITED, Dept. P.W., P.O. Box 45, Derby, DE1 1TW. Tel. Repton (028389) 3580

TELEVISION SERVICE ENGINEERS, INSTALLATION ENGINEERS,
C.C.T.V. ENGINEERS, AUDIO-VISUAL ENGINEERS AND

CABLE INSTALLERS

are urgently required to cope with our rapidly increasing business in hotels, banks
and industrial premises in London and the South East. If you are experienced in
any of these fields, we will welcome you with open arms.

Salaries start at about £2,000. Fringe benefits include private use of Company
estate car, bonus scheme, funch allowance, pension and life assurance schemes,
staff status.

If you are a television enthusiast with sound technical knowledge but without
previous experience in the industry, we can probably find a place for you.

TELEVISION SYSTEMS & RESEARCH LIMITED

Southern Regional Office, Market Road, Richmond, Surrey
Telephone 01-560 3246

wwWwW americanradiohistorv.com
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inclair mbridg kit

Was £27-45.
Nowonly £14-95!

{IINC VAT

You save £12-50!

POy Ynp e

Features of the Sinclair

. Cambridge
/@,fg»}‘;?;%’fiﬁo %Uniquely handy package.

/(,/;,;;;,2;‘2;{5%%7 — if 41" x2"x1L", weight 3} oz.

A 4l %Standard keyboard. All you

% need for complex calculations.

*Clear-last-entry feature.

XFully-floating decimal point.

¥Algebraiclogic.

X%Four operators (+.—. X, =),
with constant on all four.
¥Constant acts as lastentry

in acalculation.
% Constant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less
than £15.
“Calculatesto 8
significant digits.

An advanced 4-function
calculatorin kit form
The Cambridge kit is

the world’s largest-

selling calculator kit.

It's not surprising — no other
calculator matches the
Sinclair Cambridge in
functional value for money ;
and buying in kit form, you
make a substantial saving.

Now, simplified manufacture
and continuing demand mean
we can reduce even the kit price
by a handsome £12-:50. For
under £15 you get the power

to handle complex calculations
in a compact, reliable

package — plus the interest

and entertainment of building
ityourself! +Clear, bright 8-digit
Truly pocket-sized ; /) A\ display.

With all its calculating capability, N\l 7270\ xOperates for weeks on
the Cambridge still measures just / four U16-type batteries
41" x 2" x 1" Thatmeansyou can
carry the Cambridge wherever you
go without inconvenience —itfitsin
your pocket with barely a bulge. It
runs on ordinary U16-type batteries
which give weeks of normal use
before replacement.

Easy to assemble

All parts are supplied —all you need
provide is a soldering iron and a pair of
cutters. Complete step-by-step instructions are
provided, and our service department will back
you throughout if you've any queries or problems.

Total cost? Just£14-95!

The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready assembled,
itcosts £21-95 —so you're saving £7 ! Of course
we’ll be happy to supply you with one ready-

assembled if you prefer —it’s still far and away
the best calculator value on the market.

,,,,,,,
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A complete kit!

The kit comes to you packaged in a

heavy-duty polystyrene container. It

contains all you need to assemble
your Sinclair Cambridge.
Assembly time is about 3 hours.

Contents::
1, Coil,
. Large-scale integrated circuit.

2

3. Interface chip

4, Thick-film resistor pack.

5. Case mouldings, with buttons,
window and light-up display in
position,

. Printed circuit board.

. Keyboard panel,

. Electronic components pack
(diodes, resistors, capacitors,
transistor),

. Battery clips and on/off
switch.

. Soft wallet.

This valuable book — free!

If you just use your Sinclair Cambridge for
routine arithmetic — for shopping,
conversions, percentages, accounting,
tallying, and so on —then you'll get more
than your money’s worth. .

Butif you want to get even more out of it,
you can go one step further and iearn
how to uniock the fuil potential of this
piece of electronic technology.

How ? It’s all explained in this unique
booklet, written by a leading calculator
design consultant. Inits fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complex calculations.

[— g | — || g

Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire

Reg. no:699483 England

VAT Reg.no:213 8170 88

Why only Sinclair can make you this offer

Thereason’ssimple : only Sinclair—Europe’s largest electronic calculator
manufacturer— have the necessary combination of skills and scale.

Sinclair Radionics are the makers of the Executive — the smallest electronic
calculatorin the world. In spite of being one of the more expensive of the small
calculators, it was arunaway best-seller. The experience gained on the Executive
has enabled us to design and produce the Cambridge at this remarkably low price.
But thatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one,and you've
almost certainly heard of them — the Sinclair Project 80 stereo modules.
Itseemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit!

Take advantage of this money-back, no-risks offer today

The Sinclair Cambridge is fully guaranteed. Return yourkit within 10 days, and
we’ll refund your money without question. All parts are tested and checked before
despatch —and we guarantee a correctly-assembled calculator forone year.

Simply fillin the preferential order form below and slip itin the post today.

Price in kit form: £13-59 4+ £1-36 VAT. (Total: £14-95)
Price fully built: £19-95 + £2:00 VAT. (Total: £21-95)

—————— ey

To: Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire, PE17 4HJ

Name
Please send me )
[} a Sinclair Cambridge Calculator kit at
£13-59 4- £1-36 VAT (Total: £14-95)
["}a Sinclair Cambridge caiculator ready Address

built at £19-95 + £2-00 VAT

(Total: £21-95)

*| enclose cheque for £ , made
out to Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

PW 8/74

I Delete as required. PLEASE PRINT
£ 4+ . 1 J 5 _r 3 r I J J J |
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Practical Wireless Classified Advertisements

Classified advertisements 10p per
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, IPC
Magazines Ltd., Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be made payable to PRAC-
TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”

Aerials
GENUINE FULL SIZE
18 element TV aerial =% szci

as used by leading _ =y~ & cotow
i uarantea

Tv COmpanles -;;uhu Pictures.,
Save [£s Wesupply

7 this genuine U H F
’ aenial for only £2 20 can
._Z"Tn fitted outside or aside,

¥ Quality made technically

:,;:‘ advanced design Precision
gridretiector shiminates ghosting.
Complete with clamp instructions

advice. Money Back Refund
Wall/Curavan Bracket 25p, Low Loss
il Cable 10p per yard.' Plug 8p & FREE
A with order maps & channel reference

A of all Radio & TV Transmitters
SENO DIRECT TO DEPT. PWIO

=" 219 Mansfield Rd. Nottingham.

J. and A, Tweedy Limited Incorporating
Baines High Frequency Aerlais
All prices include postage and VAT
Full range of TV. FM and Amateur aerials by J Beam
Parabeams PBM 12 £3.60 PBM 18 £4.60
Multibeams MBM 30 £4,70 MBM 48 £7.40 MBM 70 £12.95
Log Perlodic £6.40
Stereobeams SBM 2 £3.15 SBM 3 £4.70 SBM 4 £5.15
SBM 6 £7.95
Agrial Rotators AR30 £27.50 AR 40 £33.00
Amplifiers Masthead £9.07 Setback £4.50
Woe are local stockists of AMTRON KITS and BiB
Accessories CERTRON CASSETTES and COPAL

DIGITAL CLOCKS
79 Chat th Road, Chesterfield, S40 2AP
Telephone 34982-863755 (evenings).

Educational

TELEVISION

TRAINING

16 MONTHS' full-time practical and
theoretical training course in Radio
and TV Servicing (Mono and Colour)
for beginners.

13 WEEKS’ f{ull-time Colour TV
Servicing course. Includes 100 hours
practical training. Mono revislon if
necessary. Good electronics back-
ground essential.

Next session commences on Sep-
tember 9th.

Prospectus from: London Elec-
tronics College, Department A8,
20 Penywern Road, London
SWS5 9SU. Tel. 01-373 8721.

370

C AND E EXAM

Make sure you succeed with an ICS home
study course for C and E Electrical Installa-
tion Work & Techniclans, Radio/TV/Elec-
tronlcs Technicians. Telecomms Technicians
end Radio Amateurs.

COLOUR TV SERVICING

Make the most of the current bhoom! Learn
the techniques of servicing Colour and Mono
TV sets through new home study courses,
approved by leading manufacturers.

TECHNICAL TRAINING

Home study courses in Electronics and
Eleotrical Engineering, Maintenance, Radlo.
TV, Audio, Computer Engineering and Pro-
gramming. Also self-build radio kits.

Get the qualifications you need to success.
Free detalls from: International Correspondence
Schools, Dept 732P, Intertext House, London
SW8 4UJ. Or phone 01-622 9911.

ENGINEERS—get a technical certifi-
cate. Postal courses in Engineering,
Electronics, Radio, T.V. Computers
Draughtsmanshj[p, Building, etc. FREE
book form: BIET (Dept. BPW.04 Alder-
maston Court, Reading, RG7 4PF.
Accredited by CACC. Member A.B.C.C.

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

AMIMI, MAA/LMI DIPLOMA, City &
Guilds, etc. Thousands of passes. For
details of postal courses in_ all
branches of Engineering and illus-
trated boock—FREE—BIET (Dept.
BPW.03) Aldermaston Court, Reading
g(i;lc‘ﬂ»"c}’ Accredited to CACC. Member

Situations Vacant

Jobs galore! 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Opcrator in only 4 weeks!
Pay prospects? £3500 + p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’'phone
TODAY, without obligation.

London
Computer Operators
Training Centre

T69, Oxford House

9-15, Oxford Street, W.1.
Telephone: 01-734 2874

For Sale

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandy-
combe Rd.. Richmond, Surrey, TW9
2EQ. 01-948 3702.

LIGHTSHOW PROJECTORS from onl
£17, effect wheels from only £4.
Man lightshow bargains at ROGER
SQU{RE' (Disco Centre), 176 Junction
Road, London N19. Tel. 01-272 7474.

www americanradiohietorv com

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

SOUND TO LIGHT CONVERTORS 3-
channel, 1-5 kW £18, 3 kW £25, single
channel £9; Sequencer £93; Strobes
from £19; Projectors from £24; etc.
Call or mail Aarvak Electronics, 12A
g&;lﬁce Grove, London N17 6RA. 01-808

NEWNES RADIO, TELEVISION Ser-
vicing 10 Volumes 1956-67. Perfect.
£3-10 each. £30 Set. King, 975 Middle-
ton Road, Chadderton, Oldham, Lancs.

VALVES. Large stocks 1930 to 1974.
Many obselete types. S.A.E. for
quotation. List 10p. Cox Radio, The
Parade, East Wittering, Sussex. West
Wittering 2023,

NORMENDE GLOBETRAILER m
Superb Allwave Band Battery/Mains
Portable. 11 S.W. Bands, Micro
Tuning, M.F., L.F., Marine, V.H.F. Own
Aerials. Very good condition. £40.
Harpenden 64463.

MICROPHONES: AKG D109, £12-65;
AKG D202EI, £43-45; AKG D190C,
£18-70; AKG DISE, £20; AKG D224
£55; Sennheiser MD211IN, £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.

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V. and Radio types.
KENSINGTON SUPPLIES (),
367 Kensington Street, Bradford 8.
Yorkshire.

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON'S, Worcester
Street, Wolverhampton.

EARLY WIRELESS receivers, com-
onents and magazines, details to
gohnson Raffles, Haverbreaks, Lancas-
ter.

WANTED. Radio and TV Servicing
books from 1964 onwards. £2:00 per
copy. paid by return of post. Bell's

Television Services, 180 ings Road,
Harrogate, Yorkshire. Telephone
0423-55885.

WODEN UM3 50W Modulation trans-
former, or similar. Roberts, Bala-
Bangor College, Bangor, Wales.

Ladders

LADDERS. ‘Special Offer’ Unvarnished
triples. 9ft 7in closed—23ft lin_ ex-
tended. £18-90 delivered. Home Sales
Ladder _Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
shire. Tel: 0952 586644,

Service Sheets

SERVICE SHEETS for Televisions,
Radios, Transistors, Record Players,
Tape Recorders, etc., from 5p with
free Fault-Finding Guide. Over 10,000
models available. S.A.E. enquiries.
Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 429066.
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LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 40p EACH
‘* PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS
Otherwise cannot be attended to

{Uncrossed P.O.’s please, orlginal
returned if service sheets not avallable.)

PLEASE NOTE
We operate a '‘by return of post™ service. Any
ctalms for non-dellvery should be made within
7-days of posting your order.

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.

Malil order or phone 01-458 4882

SERVICE SHEETS, Radio, TV etc.,
8,000 models. Catalogue 20p. S.A.E.
enquiries. Tebray, 11 Maudland Bank,
Preston.

Receivers and Components

Precision Polycarbonate Capacitors
All High Stability — Extremely Low Leakage

440V AC (+10%) A3V Range

0 1u¥F (147 x§”)  BOp +1% 2% +£8°%
0-22uF (11" x4 80p | 0-47uF 58p  48p 36p
0-25uF ("> 1”) 82p | 1-0uF 86p 58p 46p
O-47uF (1§%x ") 71p | 2-2u¥ 80p 6sp  55p

O-8uF (11 <3”) 7bp | 47uF 8130 2105  85p
0-88uF (2”x1%) 80p | 68uF 2164 £1-29 £1-09
10uF (2= 37 9lp §10-0uF  £2:00 21-60 21-40
20uF (27> 1%) £1-22 | 15-0uF  £2-78 22-15 2190
TAN‘I'ALUM mun CAPACITORS - Valuen available:
-22 -0, 2-2, BRuF at 15V/25V or 35

22-0uF at 6V/I0V or 18V
33 0“}" at 8V or 10\' 47-0uF at 3V or 8V 100-0uF at 3V,
ALL at 10p each, 10 lnr 9bp. A0 for M

TRANSISTORS: BC183/183L 1lp | BFY50 20p
BC1l47/8/9 8p | BOIB4/1R4L 12p | BFYS5I 20p
BU114 1 BC212/2121, 14p | BPY 52 20p
BC147/8/9  10p | BU547/568A 12p | AF1TR 3op
BC1%3/7/8  12p | BFI%4 12p | OCT1 12p
BC182/182L 11p | BF197 13p | 2N3053 509

POPJLAR DIODES— IN®14 8p, K for 45p, 18 for DOp
IN916 8p, f for wg‘ 14 tor 80p; 1844 Bp, 11 for §0p,
24 for £1-00, 1N4i4% 5p, 6 for 27p, 12 for 48p: IN4001
Bip: 002 8p; 003 B§p;: 004 7p: 005 2ip: 006 8p; 007 8ip.
LOW PRICE ZENEE DIODE§- 400mW. Tol. +5°, at
6mA. Values available: 3V, 3-6V. 4-7V, 51V, 5-6V, 6-2V,
6-8V, 7:8V, 8:2V, 9-1V, 10V, 11V, 12V, |13V, 13:5V, 16V,
16V, 1RV, 20V, 22V, 24V, 27V, 30V, All at 7p each,
6 for 89p, 14 for 84p. APECIAL OFFER: 100 Zeners
for $5-80.
RESISTORS--High stabliity. low noise carbon filin 59,
W st 40°C, § W at 7uC. Ei2 serles only - from 2-2£) to
2:2M. (). ALL at 1p each. 8p for 16 of any one value, 70p
for 100 of any one value. SPRECIAL PPACK: 10 of each
value 2-202 to 2-2M Q (730 resistors) £5.
SILICON PLASTIC RECTIFIERS--1-5 amp. brand new
wire ended DO27: 100 P.L.V. 7p (4 for 28p): 400 P.1.V. 8p
(4 fer 80p): 800 P.L.V. 11p (4 for 42p).
aBoR!D‘ %lai BRECTIFIERS— 2} amp: 200V 40p; 350V 45p:
oV

SUBMINIATURE VERTICAL PRESETS 0 {W oniy:
ALL at 8p each; 5002, 10002 2un(, 4700, 880(),
1k, 22kQ, 4 le fRKD. 10k, 15k, 22k,
47k O, 100k Q 1MQ.
PLEABE ADD 10p PORT AND PACKING ON ALL
ORLCERS BELOW £5. ALL EXPORT OR DERB ADD
COAT OF BSFA/AIRMAIL.

PLEASE ADD 109, V.A.T. TO ORDERS.
dend B.A.E. for Msts of additional ex-stock items.
Wholesale price llsts avallable to bona fide companiee-

MARCO TRADING (Dept. W8),
The Maltings. Station Rosd, Wem, Shropshire.
Tel: Nantwich (Cheshire) 63281 (STD 0270)
(Proprs.: Minlcoat Traling Ltd.)

Teleradio and the Rondo

Stocks are now available of
system units as follows:
Pre-Amp £3-30 ea. p.p. 15p
Controls and panel
£9-35 ea. p.p. 25p
Power Amp units,
Stereo pair £8-25 p.p. 15p
Power Supply Parts
£5-50 p.p. 25p
Mains Transformer
£6-87 p.p. 40p
Smoothing Capacitors (2)
£1-65 p.p. 15p
Chassis & Metalwork
£3-57 p.p. 30p
Hardware pack £2-20 p.p. 30p
Also, Case, Control fascia,
Stereo Decoder, Matrix decoder,
Speaker Units. Playing Deck.
Further information available on
request.
Teleradio, 325-7 Fore Street,
Edmonton, London N.9 OPE.
Tel.: 01-807 3719

250mA Cartrldgt Funs 1}" 15p for 100,

Carbon R 100 difterent 38p
(state high, medium or Iow range pack}. Your
cholce 85p per 100.
Unused Wirewound Resistors—100 assorted £1.
150 Unused Capacitor Mixture incl. Electrolytic
—Sliver Mica-paper—Maetallsed. 85p
8BA to 2BA. Nut-bolt washer mixture—Brass 30p
per }3Ib—Steel 25p per }Ib.
Ex G.P.O. Dial Telephones £1-40p.
20 Assorted Potentiometers Unused £1-00,
Ex Govt, Standard Jack Plugs 4 for 50p.
New 6 volt 36 wait SBC Bulbs 83p per doz.
Earphones Ex Govt, 452 a side 80p per palr.

(A!l postage included in price.)

SOUND SYSTEMS OF SUFFOLK
876 Foxhali Rd., Ipswich, Suffolk IP3 INQ

MANUFACTURERS BRANDED PRODUCTS
TR 0] 3
Acia/igs 709C TO.99 0-30| 1N9I4 0-04
40(709C D.I.L. 0-30|IN41d8  0-04
BCROI/ 741C TO.99 0-88 | 0A202 0-00
BCl08 0-00|741C D.I.LL. 0-88 (| IN4001/2 0-05
BCI6OC  0-11|728C D.I.L. 0-80| 1N4003/¢/5 0-08
SC{,‘”""’, 010)747C D.LL. 088 | INWOG/T 008
C¥70/71/720-13 | 748C D.L'L. 0-36
BFX86/87/68 DRIDGES
0-20 |5 Watt Audlo 1.C 100V 020
BFY50  018| TBA 8008150, Jwos 1A
BFY51/62 012 Data tree with | ooy  0-80
0C28 045| every order
0C36 085 e _| ZENERS
3N2646  0-30|D.LL. SOCKETS | PZYB8 3-3-
2N8063 014 8.PIn 01 33V 69, 009
INS085  0-8814-Pin T ae L
Nz al40 16 pin ois ‘°°‘ 8% 018
2N¥IT7S 2220
€041 uzo' All pricos |209 Red 017
40636 2100 include V.A.T. [L.E.D. Ciip 0-02
C.W.O. PLUS P.P, 10p TO
BETA DEVICES
26) THE RIDGEWAY, ENFIELD, MIDDX.

starnp for lists

R.D.I. Ltd?
Chilton Works,
Garden Rd.,
Richmond,
Surrey,
TWS 4NS

For valve and
transistorized re-
corders from £2 ea.

A B ER W MR AW aw wE am
INCOMPARABLE V.H.F. KIT

CV2—unlque triple-purpose {Converier, Re-
celver, Tuner—Feeder) kit for the amateur I
enthuslast. Fantastic transistorised perform-
ance, World Wide Sales. Complete kit of top I
grade parts covers 80-180 mHZ wlith easy
bulld diagrame only £5 direct from makers or l
S.A.E. for free Illterature. (S.W, Kits also
available), I

JOHNSONS (RADIO) Est. 1943

L SHAW ST.,, WORCESTER WRY soo
R R TEE BN D I By A b o
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GAS SENSOR TGS105 with circuits £1-80 post
tree.

15-0-15v Power Suppiy Card, 100mA outputs,
foldback Iimiting, 240 vac,

Bulit and tested £9-71 + 22p P & P.

Also. bullt into diecast box with on/oft switch,
neon, 3 terminals and mains lead £14-09 + 22p
P&P.

Electronic thermometer for use with multimeter
{ImA), Range 0-100°C, Requires 2 x PP3's.
Bullt into box wilh onjoft switch, leads. sensing
probe, etc. £8-87 + 22p P & P.

BARON ELECTRONICS,
176 Brookhurst Ave., Bromborough, Wirral,
Merseyside L63 OPF,

ELEVEN BAND RADIOS. SW 14.
Marine. LW. MW. FM. PSB (76-86).
Aircraft (108-136). PSB (148-176). Batt/
Mains., BFO. Squelch. Fine Tune. Out-
put, 1-3W. Latest Model £60, also
Grundig Bargains, Satellit £120, etc.
SAE Lists, Multi-Band Radios. Lang-
ton Radios, High Street, Rocester,
Staffs. 088-923 388.

BRAND NEW COMPONENTS by re-
turn, Electrolytics 16V, 25V, 50V—0-47,
1, 2-2, 4-7, 10mfds.—4p, 22 47—4'2p
(50V—5p), 100—5'2p (50V—7p), 220—
6p (S50 ——95) Subminiature bead-type
tantalums 0-1/35V, 0-22/35V, 0-47/35
1-35V, 2-2/35V, 4-7/35V, 10/16V, 22/
16V, 47/6V, 100/3V—8p. Mylar Film
100V 0-001, 0-002, 0-005, 0-01, 0-02—
2l p, 0-04, 0-05—3p. Polystyrene 63V
F12 series, 10pf—1,000pf—2p, 1,200pf—
10,000pf—3p. Miniature Highstab. re-
sistors 5%, EI12 series Carbon_film
1. W, 10-10M1}, (10% over 1M). Metal
film 4 W 100-2.2MQ and 1W 27Q-10M2
all 1p ea. Posta%e 8p. The C.R, Su (fply
Co., 127 Chesterfield Road, Sheffiel

COMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
1e51stOIs carbon and W.W,, capacxtorl
various, transistors, diodes, trimmers,
potentiometers etc. Send £l+ 10p p&p.
C.W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife.

PRINTED CIRCUIT BOARDS. Any
PCB published in Practical Wireless/
Electronics ETI, WW, etc. Any month
any year. In fibreglass at S5Sp/sq. in.
Postage free (min. 50p). Also Artwork
and/or photography undertaken. SAE
for full details. PW CRATA complete
set—£3-95. P. Lancaster, 11 Chesterton
Road, Cambridge, Cambs CB4 3AD,

MIXER KIT. Professional standard 5
channel mono and stereo Kkits. Full
assembly instructions, fibre glass
printed circuits, front panel, case and
all components. Slider controls—mains
power—pre-fade listen—magnetic cart-
ridge input—auto fade. Dimensions:
24 x 6 x 3in. Mono kit: £33. Stereo Kit:
£49 inc. VAT. Details, specification,
picture. SAE to Harwell Instruments,
Department BPC, Spice’s Yard, South
End, Croydon CRO 1BF.

TRANSITOR Amplifier 50p; LW/MW
Mixer Panels 50p. 25 Assorted skeleton
presets 50p. Radio Cabinets, suitable
ex-speakers 50p. Archer, 9 Pine Grove,
Maidstone, Kent,

LEDs. Three colours, Red, Green,
Yellow. Four sizes, 0-1lin, 0-1235in,
0-16in, 0-2in. Mixtures all sizes and
colours. 50—£5, 100—£9, including VAT
and postage. CWO. Larger quantities
by negotiation. Industrial Electronic

Supplies (Stockport) Ltd., 18la Bram-
hall Lane, Davenport, Stockport,
Cheshire.
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Miscellaneous

=
MORE RANGES FO
LESS MONEY

AC/DC Multimeter type U424
A-DC 0-06-3A - 8 Ranges.
A-AC 0-3-3A - 5 Ranges.

V-DC 0-8-1200 V - 9 Ranges
V-AC 3-900 V - 8 Ranges.

Freq.: In the range of 45 to 20kM2
Resistance; 500 Ohm to 5 MOhm
5 Ranges. Decibel: —10to 4 12dB
Accuracy + 2:5% DC + 4% AC
Dimensions: 167 x 98 x 83 mm,

only £8°00

SUPERTESTER 80R ICE
10 Fields - 80 Ranges: Plus
a lot of accessorles for
measurements _of 500A-AC
v 1100 A/DC- Temperature-
4l —50C to +200C~ Magnetic
fields up to 15 KGauss-
Phase Indicator- ENT 25kV
Electronic Volt Ohm- meter
= oTrur;’nﬂlstor Diode Tester etc.
imensions: 128 x 85 x mm-
300 grams-20kOhm/V Accuracy E‘ 8 ) 5 °
1% DC. Ask for free catalogue
Accessories Extra

The Alpha- e

ALPHANUMERIC NIXIE TUBES B7971

numeric  NIXIE ‘naas
tube has the
abllity to display
all the letters ol
the alphabet
numerals 0 thru
9 and special
characters In a
single tube |
From the stand-
point of both
readability and
electrical  characteristics, the Alphanuineric
NIXIE tube provides many unique benefits
Including % All DC operation ¥ Unlform,

t ine c¢h s of equal helght
% Memory with simple solid state drive clrcults
* Readability in high amblent light—200 foot-
lamberts brightness ¥ Long life with no loss of
brightness % Character helght 21",

Price only 99 each plus 16p P/P.

Add 10% VAT to all items - 35p P & P
ELECTRONIC BROKERS LTD.
49-53 Pancras Road, London NW12QB
Tel: 837 7781

Darned

Electronic

Wi izardry

by Dewtron (vat extra,)

Famous Kits, €.g. waa-waa complete
kit £2-95; Puzz_ kit 0
rhythm modules P &

Ring Modulator modules

whole range of synthesiser modules,
musical novelties, etc. Catalogue 15p
from D.E.W. Ltd., 234 Ringwood
Road, Ferndown, Dorset.

BE PROUD OF YOUR WORK AND BUILD
IT IN A BEC (Book End Chassis)

PUNCHING SERVICE IF REQ'D
GB1 £4-62 14" x 6" x 2"
Prices GBIA £4'18 9" x 6" x 27
in(ﬂud.- ~ /‘ GB2 £517 14" x7"x3

V.A.T. ~ GB3 £5'45 14" x 9" x 4"
& Postage i GB4 £3-20 14" x 9" x 67
A beautitully designed modern cabinet with simulated
black leatherette top (PVC bonded to metai) solid
wooden end cheeks, with room at the back for Output
Sockets etc. Felt pads are fitted on bottom of cheeks
for non-scratch.
Other Styles available, piease send S.A E. for details.
P.C. BOARDS & PANELS
We specialise in small runs of P.C. Boards and screen
printed or anodised aluminium panels. From 1 o 500
send sketch or negative and we will send you our
quotation.
H.M. ELECTRONICS (PW), 275a Fulwood Road,
Sheffield $10 3BD (Behind Broomhill P.O.)

372

We've been in a mess .. .

and easier for all of us.

and | apologise publicly to every customer who suffered delays when we found there were more of you
wanting our services than we were ready to deal with. There’s been a reorganisation to make things quicker

By now, all our customers should have been sent copies of the new, simpler order form with the redesigned

Price List. If not, would you please send a

d addressed lope?

DAVID McGARVA - PO Box 114 - Edinburgh EH1 1HP

New customers are asked 1o write for a list before ordering.

PSYCHEDELICATESSEN

is the only way to describe the paradise of
Freaky gear now availablie from Boffin

Look!
KITS
No Licence Exam Transmitter/
Recelver . £6-40

Variable-rate, Svqull'-Flu'l'n.

Pocket Mini-Strobe H £240
READY-MADE MODULES

Maxi-Volt Spark Generator (i}

inch spark), 15,000 Voits! £1-35
Experimental Minl Dream-Lab-

oratory s ] £2-20
Sensitive non-anatomical elec-

tronic Stethoscope i £220
Electronic 'Voice-Thrower® £2:20
Ghost-Hunting Aid £220
People Detector . £2-20
Experimental Water-Fone £4-00

Psychedetlc Meditation Aid £2:20
Bird-Watchers Remote Monitor £2:20
Psychoiogical Cross-Eyed Ears

evice £4-40
Super Sound-Catcher £2:20

(Al prices include VAT, packing & postage)
Send remittance to

BOFFIN PROJECTS
4 Cunliffe Road, Stoneleigh
Ewell, Surrey
{Mail order U.K. only)
Or for more details, send 20p for lists, pius
free design project sheet

P.W. F.M. TUNER AMP
CASSETTE
(P.W. MARCH—MAY 74)
Printed Circuits 75p ea (pp 15p)
Separate Components available
FREE LISTS (S.A\E)

LIMITED NUMBER
DIGITAL CLOCK KITS
12 OR24HR USING NIXIE READ QUTS
TEAK CASE,
LIST £32 (12HR) OFFERED AT £25
FURTHER INFORMATION ON
REQUEST

TELERADIO ELECTRONICS
325 FORE STREET, LONDON
N.9. OPE. 01-807-3719

DC POWE

Regulated power supply variable up to
15V 0.5A. Model SE800. ideal
for development work. .

Cash with order includes

). H. ASSOCIATES LTD, VAT&p &
Cricketfield Lane, Bishop’s Stortford, Herts,

www americanradiohistorv com

TREASURE TRACER
MH l“ Metal Locator

Varicap tuning

Britain's best selling matal
tocator kit

Weighs only 220z.

Speaker and earphone operation
Knocks down to only 17In.
Prebuilt search cofl assembly
Ministry approved design

As seen on BBC1 and BBC2 TV

® You only need soldering Iron,
screwdriver, pliers and snips
Flve transistor clrcuit

Send s.a.e. for leaflet

£9-80 ::--F13-75

MINIKITE ELECTRONICS,
Ta LANGLEY DRIVE, WANSTEAD
LONDON, EI1 ILN (Mall prded oniyl

BUILD IT in a DEWBOX quality
cabinet. 2in x 2!2in x any length.
D.E.W. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

LOW COST 1.C. MOUNTING, Lengths
of 100 I.C. pin sockets, 60p (p & p
5p). Quantity rates, SAE details &
sample. L.E.D. (MLEDS500), 20p each.
(post Paid). P.K.G. Electronics, ‘“Oak
Lodge”, Tansley, Derbyshire.

HARDWARE SUPPLIES, Sheet alu-
minium individual sizes or standard
packs, drilled to spec. Screws, nuts,
washers etc. Fascia panels in
aluminium individual requirements.
Printed circuit boards, one-off or
small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

PRINTED CIRCUITS, For any PW
project, 65p each, ready drilled for
assembly. Where more than one in
project £1-20 the set. CWO plus 5p
E&p. All PC work undertaken. W.K.F.
lectronics, Welbeck Street, Whitwell,
Worksop, Notts.

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 70
types, send for free list, Bazelli
Instrument Cases, Dept 25, St
Wilfrids, Foundry Lane, Halton LA2
6LT, Nr. Lancaster.

AERIAL WIRE. High quality tp.v.c.
covered multi-strand copper 25{t-23p
(68). 50ft-45 (9p). 75it-67p (12p).
100ft-89p  (15p). 150ft-£1:32p (23p).
200ft-£1-76p (25p). 250ft-£2-21p (26p).
300ft-£2-66p (30p). EGG insulators Hf)
pair (5p). P&P in brackets, SAE all
enquiries. A.l. Radio Components, 14
'%‘Bei‘ Borough, Canterbury, Kent CTI

LOGIC TEST PROBES: indicates logic
levels single pulses, pulse trains. Ex-
cellent value. £7 inclusive. Crudwell
Electronics, 7 The Dawneys, Crudwell,
Nr. Malmesbury, Wiltshire.

P
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Now you can complete that wiring job the
professional way. Whether you're working on
prototypes, original equipment or servicing
existing instailations, invader offer this indispen-
sable aid — Termi-Kit.

The kit contains a choice of 14 different types of

insulated lugs in 10 different compartments with

a sturdy pair of crimping pliers for every size. The

all metal box is designed to last, so by simply re-

ordering individual terminal packs from us you

can ensure you're never without the correct
item for the job.

Each kit comprises a divided metal storage
case containing 10 plastic boxes. Each box
pre-packed with any one type of ring
spade or lug type terminals, the quantity

put an end to this...

per box depending on size and type plus one
universal crimping and stripping tool, and the
ordering information for replenishing your stock
is clearly printed on the lid.

There is a choice of 36 termination styles to
choose from vyet ordering is uncomplicated as
there is one standard price.

Invader Termi-Kit with 10 terminal packs

and crimping tool . . £16.50

Replacement packs ... ... .. ... .. ... .96 ea.

Invader Components Ltd.

30 Tribune Drive, Trinity Trading Estate,
Sittingbourne, Kent.
Tel: Sittingbourne 70533. Telex: 965313.

NEW-Termi kit from Invader

Never be without the right Termination

AERIAL BOOSTERS—£3-30

Wa make three types of Aerial Boosters :—
B4S-UHF 625, B12-VHF 405, B11-VHF RADIO.

VALVE BARGAINS

5—50p, 10—75p, 50—£3-30
ECC82 ECLBO EBSN EBF89 EF80, EFBS EF183
EF184, EY86, PCC84, PCC89, PCC189 PC97,
PCF80 PCF86, PCF805, PCF808, PCL82, PCL83,
PCL84, PCL8S, PFL200, PL36, PL81 PL504, PY33,
PY82, PY800, PY801, 30L15, PCBG. PCB8.

COLOUR TV VALVES
PL508, PL509, PY500/A—25p each.

UHF TRANSISTOR TUNERS
Rotary Type—£2-00. 4 Button Type—£2-50.

PLUGS — SOCKETS
Price per item, in brackets for ten.
CO-AX Plugs—6p (50p)., Socket Surface-7p 10p),
Connectors—4p (35p).
D.I.N. PLUGS
2 Pin, 3 Pin and 5 Pin—20p (£1-65).

JACK PLUGS, Slandard-—ilp (£1-50), 3-5mm—
10p (30p), 2- 5mm—1ov (80

All prices include V.A,T. p. & p. 10p per order
Money back refund. S.A.E. for leaflets,
ELECTRONIC MAILORDER

(BURY) LTD.
62 Bridge St., Ramsbottom, Bury,
Lancs. Tel. Rams 3036

Quality Loudspeaker
Systems at half price

Direct from manufacturer as supplied
by us to the trade.

Finished in natural Teak veneer 15
watt 8ohm speaker system containing
Goodmans 8" bass + 3" tweeter
speakers.

Two cabinet sizes:
*a) 17" high x 10" wide x 7" deep.

*b) 20" high x 12" wide x 84" deep.
Price of a} £12.50 per pair incl. VAT.
b) £14.50 per pair incl. VAT.

plus £1.25 packing and carriage U.K.
(50p only if collected from Rugby).

Please send cash with order direct to
Group 3 Cabinets Ltd.,
Somers Road Industrial Estate,
Rugby,
Warwickshire. Tel: 0788-78211

3713
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“SLO-SYN" 3-LEAD
SYNCHRONOUS STEPPING
MOTOR

Type SS15. These
fine motors are
easily reversed,
starting and stop-
ping in less than 5°
without electrical
or mechanical
braking. Simple
relay circuit can
be applied 1o give DC., to winding for a maximum
holding torque of 3000z/in with 35v at 0-35 amps
through winding. For AC. (synchronous) operalion at
120r., 50Hz. Speed 60 rpm at 80Hz.. 72 rpm. STEPPING.
Holdlng torque at 50 steps per second—100 oz/in. Can
be wired to glve 100 or 200 steps per revolution witn
accuracy of 0-1° per step non-cumulative. Torgue
characteristics can be modified by simple R.C.
circuits. Dimensions: dia. 4”, bodylengthd}” spindle
length 24" x %" dia. Welght 64 Ibs. BRAND NEW in
maker’s packing. Offered at less than + maker's price.

OUR PRICE ONLY £15

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

A beautifully constructed solenoid at halt normal
price. A 2-sided bracket is incorporated lqr vemcal
o1 horizontal mounting. Size: 2”7 x 13" x 1}3 Pull is
approximately 2lbs., plunger travel 1}”. Fixing eye
takes up to 1”7 bol! plunger non captive. NEW in
orlginal maker's boxes. £1-20. P. & P. 20p. Large num-
ber available, special price for quantlty.

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
(concurrent with time setting) 15 x 1min
divisions, approximately 4 between
divistons. Panel mounting with chrome
bezel 33” dia. £1-40. 15p P. & P

MAINS

SOLENOID \ ‘

This dittle unit gives
vertical lift of approxi-
mately 17
hinged
Bracket incorporates 2 ﬁxlng screws. Length of arm,
24”. 240V AC. Pull at coil is approximately t1b. £1
FREE P. & P. Special quotes for quantities.

SOLENOIDS

SILVANIA
MAGNETIC SWITCH

| Now complele with reference magnet'

A magnetically activated switch, vacuum
sealed in a glass envelope. Silver contacts,
normally closed. Rated 3amp at t20v. tfamp
at 240v. Size: (approx.) 17" long x " dia.
ideal for burglar alarms, security systems
etc., and wherever non-mechanical switching
is required. 10 for £2-10; P. & P. 15p. 50 for
£8; 100 for £16-50. FREE P. & P. over 10.

by WESTOOL

240AC type MMB

3Ib pull, 23" x 1’

137 TraveH =~
each. P. & P

240AC type MM4 “2lp. pull
14”7 x 137 x 1”. Travel 3" 70p
each. P. & P. 10p. Ouantny
discounts: 10-50 10%. 50 up-
wards 25%.

OPEN FRAME
shaded pole
GEARED MOTORS
(Dural gear case)
240 AC., 28rpm. NEW
HIGH TORQUE, annro&

overall size: 34" x
23" + spindle +” dm asllluslraled £2:70.P. & P 30p

AMPEX 7-5v. D.C. MOTOR

This is an ultra precision tape
motor designed for use in the
AMPEX model AG20 portable
recorder. Torgue 450GM/CM.
Stall load at 500ma. Draws
60ma on run. 600rpm + speed
adjustment. Internal AF/RF
suppression. " dia. x 17
spindle, motor 3” dia. x 13".
Qriginal cost £16-50. QUR
PRICE £3-30. P. & P. 25p.
Large quantities available
(special quotations). Mu-metal
enclosure available 75p each.
FREEP. &P

Similar to above, 19rpm. £2:70. P. & P. 30p
110rpm with pressed steel gear case (snmular lo above
but slightly smaller). £2-70. P. & P. 30p.

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 2009, output 60 or 80 DB at 1 Kc.
As used in deaf ai ds buggmg devices, etc. Size (60

NORPLEX

The famous American fibre-glass copper-clad
laminate. Finest quality with woven glass base of
Epoxy-resin. Excellent Mech. and Elec. conductive
properties. Heat resistant, ideal for P.C.’s etc. THIS
IS A SPECIAL PURCHASE AND ONLY AVAILABLE
WHILE STOCKS LAST! Sizes: 12" x 127; 24" x 127
24" x 24”; FULL SHEET 43" x 377 (11 sa. ".). Single-
sided Copper with thickness of 1/32”, 3/64", 3/32”.
Also double-sided 1/32”, 1/16”, 3/32”. £1 per sq. ft.

ALL PRICES NOW INCLUDE
V.A.T. UNLESS OTHERWISE
STATED

All items are NEW and UNUSED. Postal
or carriage charges are for Gt. Britain only.
We welcome orders from established
companies, educational depts., etc. All
orders under £2:50 C.W.0., please.
Company orders under £2-50, surcharge

DB) 7/32” x 5/32” x +”; (80 DB) 3" x 5/32” x §”. Ex-
equipment, all lested. £1-20 each. P. & P. FREE.

Cut sizes (1-10 sq. ft.) 25p. P. & P. Full Sheet £8 each.
Carr. £1 for 1st sheet plus 25p each additional sheet.

60p unless C.W.O.

ELECTRO-TECH components L.

315/317, EDGWARE ROAD,
LONDON, WwW2.
Tel : 01-723 5667 01-402 5580

QUALITY STEREO SOUND-
— lPRlC £ OFFER‘ SOLENT AUDIO SYSTEM

MADE T0 sm AT
ouau THE PRICE
?n CABINET FORM

= _l—

@@@@@6 06000

*Stereo Tuner Amplifier chassis with AM/FM radio cover-
ing long medium short and Stereo FM wavebands. Separate
Base and Treble controls. Power output 7 watts R.M.S. per
channel (frequency response 25-20,00 Hz) Tape record and
" x 34". The very

playback facilities. Dimensions 18” x 8%
latest BSR automatic record deck with cue and pause
control. Two matching elliptica! speaker units.

Order early limited stocks available cash price £49-95,
Credit Sale £5:00 deposit 9 monthly payments of £5-75
(Total Credit price £56:75). P. & P. £2:50. Send £7'50
today.

Chassis only available for cash at £35-00.

Full 12 months Guarantee.

CALLERS WELCOME.

“ Stereo headphones supplied with every order. @
m radio WS 8/74, 100 CHASE SIDE SOUTHGATE
LONDON N14 5PL Telephones: 01-886 9666/3733

874

, -”‘%  CONTACTLESS ELECTRONIC
’% IGNITION BY MOBELEC

5’) We break the price barrier with
this trouble-free inductive dis-
charge contactless ignition which
replaces contact points by a
solid-state trigger-head giving
high energy spark for excellent
FROM £13.95 pap cold-weather starting and super-
ONLY 2sp smooth tick-over. Designed for 4

or 6 cylinder neg. earth cars at a
price you can afford. Easy to fit, clear illustrated instructions,
iree fitting kit. State model, make and year. Other Mobelec
capacitive discharge E series models available. Mobelec E
series for high performance engines. 4 & 6 cylinder NEG.
AND POS. EARTH. £22-82. 8 cyl. £24-75. Post free.

pt. PW/6, 226 Mary Street,

sumu PRUUUCTS giermingham B12 9RJ. Tel: 021-440 3600

MASSIVE CLEARANCE BARGAINS
Bargain component parcels contaip Resistors, Capacitors, Switches,
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor
Panels etc., etc. Save yourself £5 on these well selected parcels
6lbs net weight £1:00, p.p. 50p.
Brand new Wire-wound Resistors. Good Selection. 100 for £1:00,
p.p- 20p.
Flexible Connecting Wire, assorted colours. 100 yards for £1-00.
Eddystone Die-Cast Boxes with Lid 44” x 2{” x 1{” 50p.
Assorted Capacitors, Silver Mica, Tubular and Disc Ceramics, Poly-
styrene. Tremendously good selection. 300 for £1-00, p.p. 20p.
Mullard Ferrite Cores. LA3 100 to 500kHz 50p. LA4 10 to 30kHz 75p.
LA2100 3 to 200kHz 50p.
Rotary Switch | pole, 14 way, 3 bank, good quality, excellent value
35p.
Colvern W/Wound Potentiometer Spindle Type 10 ohms 35p.
Please include 10% VAT to total cost of goods.

MAIL ORDER ONLY

XEROZA RADIO
I, EAST STREET, BISHOPS TAWTON, DEVON

www americanradiohistorv com
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WATFORD ELEGTRONIGS

45 CARDIFF ROAD, WATFORD, HERTS, ENGLAND
MAIL DF!DEFI CALLERS bATuRDA‘fE ONLY

C.W.0. Pleasa.

400V: 0-001
0 022uF, Sn,
180V: 0-1uF,

F, 0 0884F, 0-14F, 0 15uF, 4
-R2uf, -33ufF,

H
uF 6p 0- OauF 12p; 0- 33uF
ad P.C. typ

250V: 0-014F, 0-0154/
4p; 0-22uF, 0-334F, 8

POLYESTER CA PACITORS. Axlal lead type.
uF, 0-0015uF, 0-00224

1 0-0033uF, 0 wﬂuF 0-0088uF, 24p; 0-01uF, 0-0154F,

-2uF 18p,

-022uF, 3p; 0-033uF, 0-047uF, O- oeauF 3ip: 0-1uF, 4p; 0-15uF,
-47uF, Tp; 0-68uF, 10p; 1-0uF, 11p

22uF, Tp; 0-33uF, 10p; 0-47uF, 13p
-47uf, Tp; 0- uuF 10p; 1uF, 13p

i § of VAT
oo 63V: 1uF, 1-54F, 2-2
6p; 25V : 33uF,

ELECTROLYTIC CAPACITORS Miniature axial lead type.
uF, 3-3uF, 4uF, 4-TuF, 6-8uF, 10uF, 15uF, 20uF, 22uF, 4TuF, 68uF
F, #p; 1504F, 6p; 200uF, tip; 470uF, 13p; 630uF, 18p ; 1,000uF,

6p; 68u
TRANSISTORS (All Components Brand New and Fully Guaranteed) :"6‘1000“’;0'2" MV ‘f‘“F 1gO£FF|"¢’.5uF 250uF, ‘9- 1,0094F, 1,500uF, 18p. 10V : 4uF
AC125 14p | BC148/9 11p | MJES20 52p | TIP20  43p | 2N2334 30p | DIODES P, 640uF 10p, 1,0004 2,2004
AC126/714p | BC182 11p | MPF102 38p [ TIP30  48p | 2N: 15p | AA120 1ep FPB—C’E AMIC CAPACITOR MYLAR FILM CAPACITORS
AC128° 1dp | BC183/4 11p | MPF103 39p | TIS43  25p [2N2907 18p | BA116 1Sp | sov Plaquette body 25mm e 100V -0024F, 0-005uF, 0-014F,
28;!7!/8:;9 ggﬂgl‘ “n u;;:g; };n %pﬂg} ::n gu'a’ﬂs 2:9 g;'zﬁ‘t zlgn Range: 5pF-10,000pF. Price 2p each. 0-02uF, o 04 F, 0-054F, 3p.
p P p p [ 2N3053 20p p | 0-015uF, 0-022uF, 0-033,F, 0-047uF 3p. | 1 0-1F, 0°2uF, 50V: 0-474F §
AU E (S0 58 80" B 1 B B 818" S e b men S B | ey L by b
] P 28 P P 45p | OA9 9 | POTENTIOMETERS AB Carbon Track
ACY20 20p | BCY72 15p [OC35  4sp | ZTX301 14p aNawoz/anp OAT9  10p | 0-25W, log and nn.':rulu... ° 0-25W 1kQ—1MQ Hor. and Vert.  8p
» P p | 2N3 Ep | 1kQ--2MQ Single gan 12 ert. only P
ACY21 18; [ BD121 £1-00 | OC41  15p | ZTX302 18p | 2N3703/4 12 | O A8 Q ole gang p | 01w 5on-nomv rt. onl 4
ACY22 48p [ BD131 4Sp |OC42  15p [2N1131 20p | 2N3705/6 10 | OABS P | 5BKQ—2MQ s/gang wiswitch 28p | KNOBS (To fit3” shaft
AD140 #bp | BD132 43p | OC44/45 12p (2N1132 20p |2N3%07 10m [ DA/  &p | 2kl —2MD> Dual Gang sip | KNOBS (To fti" shafy
ABies s | Bowieenat ocm g | awsove s | 15 | Qi 12 S s 8
4/5 15p P P ol
AD162 34p | BFi96 t8p ok 22p 2N1305/6 24p | 2N3903/4 155 | PL40OS :E 3%%?,’2,&‘.'.‘,1'.?"““3 Black 13" with Chrome Rim LT
AF114/3 145 | BFY50 20p | OCB1  12p [2N1307 20p (2N3905/617p | PL400T 12p | 10K-100K(1 Single Gang “p RESISTORS
AF118/7 14 | BFYS1 20p [OC82  15p | 2N16718 89p | 2N4444 £1-80 | 1NO14 $p | 10K-100K2 Dual Gang Tol. Range Values 1-24 25+
AF118° 40p | BFYS2 20p |OCS3N 20p |2N1900 43p | TENER - | 1N4001/2 8p KNOBSforlboveBlackorSIIvered'Op W 5% 2:2R-10M E12 1p O0-Bp
BC107 10p [ BFYS3 47p | OC140 @0p | 2N2217 23p BZYss 1N4003/4 Tp W 5% 2:2R-10M E12 ia 0 Ep
BC108 10p X290 OC201 6dp | 2N2218A 20p 400mW 1N4005 Tp BRIDGE THYRISTORS 1W 5% 2-2R-10M E12 s 1 g.,,
BCI09 10n | MUEST0 63p | OC202 B8p [2NZX3 75p |3.3v 55y  [1N4006/7 8p | BRIDGE RS AW 10% 110 ohm E12  &p
BC147 1tp | MJE3T1 €3p | OC204 &5p 12N2483 78p 10p each 1N4148  Sp Aoy B 100V 1 Amp ::I-F Do not mix Ohmlic values to obtaln
(=] B quantity prices.
TTL 74 SERIES LINEAR ICs OPTO TRONICS |1A 100¥ 250 | 600V 1A Sip
(less 107, 50 + mlxld) 709C DIL/TO99 35p Mm.,,,,,.f‘;,ﬁf,“ €8 |12 wow 28p | 100V 3A p | SWITCHES Toggle SPST 18
7400 18p |'7427 31p 7472 20p | 723C DIL/TO99 W0p only £1-29 | 14 BV 10p | 400V 3A S5p DPDT kg
7401 18p | 7428  43p (7473 37p | 741C DIL/TO99 38p | OCP70 B | 24 50V 35p | 600V 5A 75p Slide iADP sub-mln 120V 1dp
7402 18p | 7430 18p | 7474 37p | 748C p | 0éP1y Top | 24 20V 45 | 600V TA 95p | Slide 1A D.P 1ip
7403 18p | 7432 37p | 7475 SSp | CA3018 75p | ORP12 Shp |24 B0V %00 | ALUM. BOXES Push Button mln PIM or P/8 15p
7404 20p | 7433 43p | 7476 37p | CA. £1-40 | ORP60O d5p | 44 200V L] 237 x 537X 14" 42p Rotary Wavechange 1 pole 12 way,
I;Ag: 100 (7437 4o [1es0 wse | Caxs0 £1-35 | oRpst 4o | &4 o0 Bom | ahxarxipr’ agp | 20I8w. Snidw, dpidw 24p
4 p | 74 P ¥ 3048 80p | Light Emitting Diode ¥ P e"x 21" x14” 420
7 39p | 7440 1 B BO0Y el e JACK PLUGS (chrome) SOCKETS
;:oos 21p | 7441 1:= 7483 £1°10 823075 Sg TIE209 Red e ey die S“’"“""’“’”S"" o] [Siaraars :;n
409 24p | 7442 1 #5p | LM300 R Rl VEROBOARD Pitch ateotacieoncdfiiiond [Stereol gyt e
7410 20p | 7443 £1-20 | 7485 £1-87 | LM305 £1-70 | Also e T nsl 0-1 015 015 S e —f H4
7‘:; g, ;m?'z. 7488 p | MFCao00B aSp ;A:‘l:.l ;;nou:l.ol.:::' - plain 3-5mm Screened 4p 3-5mm [
74 p -69 | 7490  69p 170 4 | 2ix 3 an 23p  14p
7413 28p | 7445 £1-89 [ 7451 99p | MCT24P S | Fransistor dnsulation |3 gt EEH - 14 .'3.',!‘."”’,“ 50%5“4: FOUPLERS
7414 68p | 7447 £3-30 [ 7492  €9p | MC1 £ | O il ctars toopte | =387 ip e — Piugs, u; 'sccke,, 8p; Couplers, 10p
7418 35p | 7448 £1-18 [ 7493  69p | MC1304P 5 |8 "u'n' "‘“""’W,‘,' afuy 3p aEp  6p . et .
7417 35p | 7450 18p | 7494 s0p | MC1310P £2-T4 | SWEET0S (centre off | 17~ Bp 75p  S5p Coaxial Plugs, 10p; Sockets, 8p
7420 18p | 7451  18p | 7495 80p MC1710CG 400 | 27 kd'":“""' type) |3 177 130p  105p  79p
422 7453 17p | 7498 99, 246 £ echokesyec. Bx A 173p 105p PHONO PLUGS, SOCKETS&COUPLERS
7423 38p | 7454 17p | 7497 £3-98 TADIOO E1 -84 Pkl of 36 pins p Assorted Coloured Plugs:
7425 38p | 7460 18p | 74104 6p | TBASOS £1-35 | DIL SOCKETS Spot face cutter E#p COUPLERS: 8p. SOCKETS Slnnle 5p,
mzs 28p ! 7470 28p | 74105 S9p | ZN4t4 £1-15 1 8, 14, 18 pin 15p each | Pin insertion tool ¥ Double: 7p, Triple: 10p _J
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44A WESTBOURNE GROVE

e Ot st W Z &1 AERO SERVICES LTD. . rorraun coomt noms

LONDON W2 5SF Please send all correspondence and Mail-Orders to Head Office LONDON WI
Tel: 727 5641/2'3 When sending cash with order, please include 0I5 in £ for postage and handling
MINIMUM CHARGE [15p. No C.O.D. orders accepted

Tel: 580 8403
Open all day Saturday

TYPE U4324 TYPE U4323

= 33 ranges up to
A 3 Amps AC/DC;
e x4 01200V DC, 900V

\{\ ~ || AC, 500k, +12

.« o db.

20k}/V DC;
4kQ/V AC

Accuracy:
+2-5% DC:
+4% AC

Instruction manual and fibre-board

AC/DC MULTIMETER | MULTIMETER

Sensitivity: 20,000Q2/V.

7 D.C. Voltage ranges 0-5-1000V

6 A.C. Voltage ranges 2-5-1000V

. R 5 D.C. Current ranges 0-05-500mA
Movement is protected by silicon | 4 pogistance ranges 1kQ-1mQ

diodes. Built-in oscillator providing AF output of
Dimensions 167 x98 x63 mm. Weight: | 1kHz and L.F. output of 465kHz with an ampli- | Mirror scale 86mm long.
1-5ib. tude of 1 voit minimum.

PRICE: complete with test leads, | pimensions: 140 x87 x40 mm. Weight 0-5kg

storage case £9-25. Packing & carr. PRICE complete with leads and plastic manual and steel carrying case £12-50.
£0-50. storage case £7-70. Packing & postage £0-50 | Packing & carriage £0-50,

AC/DC MULTIMETER
TYPE U4313

39 ranges:
600uA to 1-5A
AC

80uA to1-5A DC
75mV to 600V
DC

1-5V to 600V AC
1M(2, 0-5uF, 12db

Accuracy: 1-5%
DC; 2'5% AC

Sensitivity: 20k
/v DC; 2k
AC

Dimensions: 115 x 215 x 90 mm, Weight 3-3Ib.
PRICE, complete with test leads, service

ALL THE ABOVE INSTRUMENTS FEATURE TAUT SUSPENSION MOVEMENTS
PRICES ARE EXCLUSIVE OF V.A.T.

SPASASITE Mk I

Electronic Ignition... £

!
" -
Betteron all points g

Because you keep your points!

The SPARKRITE MK 2 s a full capacitive discharge electronic system
Specifically designed to retain the points assembly  with all the
advantages and none of the disadvantages. No misfire because conta
hreaker bounce 1s eliminated electronically by a pulse
suppression circust which prevents the unit firing tf the
points bounce open at high rpm Contact breaker burn s
ehminated by reducina the current to about 1/50th of
norm, thus avoiding arcing. But you can still revert

10 normal ignition 1f need be In seconds. if points

go {very unhkely) you can ger reptacements
anywhere All these advantages

®Fitted 1in 15 minutes ®Up to 20% better fuel
consumption @®instant all weather starting @ Cleane
plugs  they last 5 ymes longer without attention

@ Faster acceleration @ Faster top speeds

® Coil and battery last longer ®Etficient fuel ¥
hurning with less air poliution -~y

The kit comprises JQ

everything needed
Ready drilled scratch and rust resistant case ‘
metalwork, cables, coil connectors, printed

circuit board, top quality 5 year guaranteed gy

transformer and components, full H

instructions 10 make positive o7 negative £

earth system_ and 6 page installation %

ANY PRICE!

PRICES

D Kijony € Gn) VAT and P &P
Ready Built Umt F14 8BS ingt VAT und P & P ety

instruction leaflet "y, £
WE SAY IT 1S THE BEST SYSTEM AT Agyra
R

ey

1Both to Lt all cars with cail dstnbutor wMton up 1o

8 cylinders) I =
We can supply units Tor any petrol engined vehicle thoat

motarcycle 8teh with coil cantact bireaker 1@nion

Detais on request Call in and sep us for a demonsiration

ELECTRONICS DESIGN ASSOCIATES
(Dept P W 8} 82 Bath Street, Walsall WS1 3DE Phone 33652

376

/= 1 BAKER12 MAJOR £11-55)

o= 30-14,500 cps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-

’\, net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS.

\ MAJOR MODULE KIT £14-85

= 30-17,000 cps. woofer, tweeter, crossover
. and baffle as illustrated. Size 19in x 124in,
NOTE~Whaen ordering state 3 or 8 or 15 ohms,

BAKER LOUDSPEAKERS 1009, BRITISH MADE

Regent 12 in, 15W £10:45 | Superb 121in. 20W £18-70 ; New Group 50/12
Major 12 in, 20W £11-55 | Group 25 12 in, 25W 210-45 | 12 in, 50W£ I 7.60
Deluxe 12 in, 15W £13-20 | Group 35 12 in, 35W £11-55 d

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY Tel. 01-684 1665
ALL PRICES INCLUDE V.A.T. Hi-FI ENCLOSURE PLANS 42p
=T =

FELSTEAD ELECTRONICS (PW82), LoIGLEY LANE, oamwsy.

STYLI Replacements for virtually sll ACOS, BSR, COLLARO, GARRARD, PHILIPR
RONETTE, SONOTONE. Bingle Tip: S8apphire 18p, Diamond 87p. Double Tip: Can be
Btereo/LP +78 or BT/LP+8T/LP Sapphire 875.6 Double Tip: Diamond BT/LP +8apphire
78 85p. Diamond S8T/LP+ Diamond ST/LP #1-25, For GOLDRING Diamond G800, GB0OH
and (850 st 2810 each. GSOOE at $4-10, FREE LIST (FOR SBAE) FULL DETAILS
BTYLI AND CARTRIDGE EQUIVALENTS including BHURE, PICKERING, AUDIO-
TECH, B. & 0., AND MANY MORE BTYLI FOR MAGNETIC AND CRYSTAL
PICK-UPS. Charges 10p any quantity.
CARTRIDGES, All with styll and fittings. Replacements tor ACO8 GP/91 8C (8tereo-
mono compatible series) at 81-05, GP93 Btereo at £1-45, GP94 Btereo Ceramlic at £21-98:
for RONETTE DC/4008CM (Speed change switch at front for GP67, TC8 & c.) at £1-28,
for BSR X3H, X5H and X5M at £1-35 each, BX5H and 8X5M at $1-70 each. TCS8H ar
£1-80, TCS Stereo, 3 pins, £2:15; charges 10p any quantity.
RECORDING TAPE, ALL FINEST BRITISE MYLAR: 57 600 {t. 40p; 6" 900 ft. 65p;
317 1200 ft. 75p; 77 1800 ft. 81-08. Charges for B” and 5317, 14, 18p each; 5 and over, 33p
the lot, Charges for 77, 1-3 15p each, 4-5 35p the lot, 8 and over 40p the lot.
SPEAKERS 2}”, 3, 8 or 84 ohms (state which) 88p. Charges 10p each. 12” round, fitted
cone twester, 6 watte indistorted, 3, 8 or 15 ohms (state which) 82-40 (charges 38p)
OR, PAIR FOR STEREO, £5-30 charges paid.
CONNECTING WIRE, Pkts. of 5 colls, asstd. cols., each 5 yds. 8olid core 19p (10p charges)
Flexible 1p (10p charges).
EARPIECES, Magnetic. 2:5 or 8-5mm plug (state which) 15p, CRYSTAL (3-5mm only)
85p (all 10p up to 6).
IV‘}’BRA'ILO)RS 7 pin BYNCH. (128R7 type) 75p, 4-pin NON-aynch (121HD4¢) 45p (all
cach).

gend SAE for free styli, cartridge and oomponents list, All prices inolude VAT.
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Over 150

waysto -

& Your Stiby

irse
ect row !

engineera ™ -

}é— =ma weCUT OUT THIS COUPON=S smm wan smm 1

better future

SECURITY

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.ILE.T. and we’ll send you full details and a free
book. B.LLE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E.T.
home study dourse 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 vourself into something of an
expert. Complete the coupon (or write if you prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday I received a letter from the Institution informing that ny
application for Associate Membership had been approved. | can honestly
<ay that this has been the best value for money I have ever obtained  a
view cchoed by two colleagiies who recently commenced the course’ -
Student .1.B., 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 with B.ILE T, quickly changed my earning capacity and,
in the next few years, my earnings increased fourfold” —Student
C.C.P., Bucks.

ANO OUT FOR YOURSELF

Thesc letters —and there are many more on file at Aldermaston Court
- speak of the rewards that come to the man who has given himself
the specialised know-how employers seck. 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
B.LLE.T. Dept.BPW01 Aldermaston Court, Reading RG7 4PF.
Published approxitately the third Frulay of each month by 1 Magazines Ltd.,
Dunstable, Beds. Role Agents for Austr: aml New Zealand
For one year to any part of the world
given, be lent, resoli, hired out or othe

or otherwise disposed of in a mutilated condition or
whatenavaer

0 any unauthorised vover by wav of

Gordin & floteh (AfHia) Ltd. Sonth Africa
Everyday Electronics is sold subject to the following conditions, namely that it shall not, without Lhe
isposed of by way of Trade at nwre than tne recommended selling price shown on the cover, and that it shall not be lent, resold or bired cut

Tick or state subject of interest.

I Quality Control

I Post to address below. I
MECHANICAL DRAUGHTSMANSHIP  A.B.T. Clerk of
Society of Institute of Works I
Engineers— Engineering Construction
AM.S.E. (Mech.) Designers Surveyors Insti-
Institute of (AM.LE.D.) tute—L.C.5.L 1) I
Engineers & General CITY & GUILDS
Technicians Draughtsmanshipll General Building
(AM.LE.) Elec. Draughts- (all branches)

CITY & GUILDS manship {7 Heating & Vent. |
Gen. Mech. Eng. Architectural Inst. Clerk of I
Maintenance Eng. Draughtsmanshipll Works . u
Welding Technical Site Surveying P
Gen. Diesel Eng. Drawing o Health Engineer- I
Sheet Metal Work() ing

Eng. Inspection RADIO & TELE- goad Construc- I
Eng. Metallurgy [ CO’MMUNIGA"ONS C.)’l(‘l);ntities.
ELECTRICAL & ST &QUIEDS.  Estimates I
ELECTRONIC Biadtronics Hydraulics

Society of CI%‘CYZ(;mICJSILDS StructuralEng. [

I Engineers- Tel comcg I I
A.M.S.E.(Elec.) Gon Radio & TV
et 81‘ T En:‘- ﬁg,"r‘iEc%‘l‘:.ural Eng I

. Electric: i < .
}(E}relgigegy?irféoal %adlo Amateurs Council of Eng.
Electrical R;g'.“ Servici Institutions I
Installations 0 T Sernioine Farm Science
Electrical Maths 0 Goloar TV & Plastics l
Computer
Electronics

i AUTOMOBILE & Supplementary
Electronic Eng. [} 4
PraaronicEne. U AERONAUTICAL courses for Nat. I
& Electronics Inst.ituItedofthe Certificates.

it i Motor Industry |
(with kit) fASnisidil !
MANAGEMENT & g,}l‘g/}&Mc}UILDS
PRODUCTION T |
Institute of Cost AutoEng. G.C.E
& Management Gen. Auto Eng. LA T3 =1 I
Acctnts. Motor Mechanics — choose from
Computer Auto Dms‘el Eng. 0 & A
Programming Garage M'ment. L 58 ‘0 A I
Works M’'ment. e crolBne level subjects
Work Study neering Certs. .
Gen. Production Gen. Aero Eng. T _ I
ng.

Estimating & GONSTRUGTIONAL I
Planning O Society of X
Storekeeping 0 Engineers Coaching for many
Management AMS.E.(Civ) O erams, including I
Skills C&G I

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.

Institute of Build-
ing—L.I.O.B. a

POST TODAY FOR A
BETTER TOMORROW

I To B.LE.T., Dept. BPW(1

| Aldermaston Court, Reading RG7 4PF

NAME .
Block Capitals Please
I ADDRESS

I OTHER SUBJECTS .

| Accredited by C.A.C.C.

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY

Central News Agency Ltid. Publisher’

Member of A.B.C.C.

QN ' I
BPWO1 l

AGE .

leetway House, Farrmgdon Street, London, .04 4AD, Printed m Englamd Ly Index Printers L.,
Bubscription Rate {includimg postage):
written consent of the 'ublishers frst

Cragde: o) 1yed Lo ar ax part of any publication or advertiving, lilerary or pictorial matee
rager or affyed, Lo a
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You pay less
VAT with Henry's
Low Prices

~

inet 154"

low field transformer.

TEXAS ENGINEERS FOR

switch, input selector:
Aux,
Constructionl details Ref. No. 21

Now built and used by thousands
of satisfied customers.
slim design overall size in cab-
x 23" x 63”. 6-1C’s, 10
transistors, stabilisers Gardners
Fibre

Glass PC Panel, complete chassis
work. Now available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY
PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. Onfoff switch indicator, headphones
sockert, separate treble, bass, volume and balance
controls, scratch and rumble filters, mono/stereo
Mag. P.U., Radio Tuner,
Can be altered for Mic., Tape Tape-head, etc.

DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

BUILD THE

TEXAN

20 + 20 WATT IC
STEREC AMPLIFIER

Features

As featured by
“ractical WirTI;ss

=T
'/é\-‘.@ 4,
7
‘*’*JL@ .

30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with complete kit.

Kit {+VAT +50p
price£28 -50carrlpacking)

or built

{4+ VAT + 50p
and tested 3 L carrfpacking)
as iltustrated.

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

DISCO MINI A complete portable
disco, fitted mixer preamp, 2 decks all

facilities. £98-50
As above but with Slider Controls £118-50
100 watt amplifier for above £49 50

SDLS 100 watt mixer/amplifier with
slider controls
R50 50 watt mixer/amplifier
RI100 100 watt mixer/amplifier
DISCO AMP |00 wartt mnxer/ampllﬁer
Northcourt:

400 40 watt mlxer/amp

800 80 watt mixer/a £45-00

fam|
DISCO MIXER/PREAMPLIFIERS
(OP for up to 6-100 watt amplifiers)

SDLI (rotary controls) £49-50

SDLII (slider controls)
DISCO VOX (slider controls) the

complete disco preamp £72-00
0

DJI00 100 watt power amplifier for
above £
DJJOL Mk Ul 3 channel 3kw sound to

DJ]OL Mk Il slider controls
D) DISC LITE as 30L-2 plus variable

speed flashes £54-00
Carlsboro Reverberation Unit £44:00
Disco anti-feedback microphone E11-95
Colt 150 watt liquid wheel pro;ec(or £23-50
150 watt QI liquid wheel projector £50:-00
150 watt QI cassette wheel projector £50-00

Spare Effects and liquid cassettes large

range of patterns £6-00
6 inch Liquid wheels £5-00
Various cassettes £6-00
Mini spot bank fitted 3 [amps £12-95
Auto Trilite (mini with flashers £17-00
Bubblemaker with liquid £22-50

MIXERS/MICS/SPEAKERS/LIGHTING

U.K.’s largest range of Disco Lighting.
18 ON

AKG /| RESLO / D) /f CARLSBRO / EAGLE
STANDS, MIXERS, CABINETS.

FREE STOCK LIST REF. No.
REQUEST.

MICS.,

CHASSIS AND COMPLETE SPE KER
MEGAPHONES,
PUBLIC ADDRESS

SYSTEMS,
TABLES,
PONENTS

All prices carr.
Barclaycard/Access call,

order 01-723-6963—easy terms for

r-———m»
EXCLUSIVE |
DECCA KELLY
SPEAKERS

I2 watt speaker Tweeter

systems. 8” Bass/Midrobe

and Melinex Domed HF

radiator plus crossover £12-50

per palr of systems {(carr./packg. 40p)
or built into veneered cabinets, size 18 x
12 x 6}~ £19-50 pair (carr. £1).

HI-FI TAPE
EQUIPMENT

U.K.'s largest range with
discounts and demonstra-
tions for callers. Latest
stock lists on request (Ref. No. 17).

Phone 01-402-4736 for Barclay/Access
Card. Direct orders and latest prices,

TRANSISTORS/SEMI-
CONDUCTORS

U.K.'s largest range for every application.
Small quantity discounts. Also Trade,
Export and Indu:trial enquiries invited.
Latest stock list (Ref. No. 36) including
valves on request.

BUILD THE
NEW
HENELEG
STEREO FM TUNER

A completely new high stability stereo
FM tuner. Features variable capacity
diode tuning, stabiliser power
supply, IC Decoder, high gain
low noise. IF stages. LED indica-
tors., Tuning meter, AFC, easy
to construct and wuse. Mains
operated. Slim modern de-
sign with fibre glass PC, teak
cabinet, etc. Available as a
kit to build or ready built.
Overall size 8" x 24" x 61”. Pro-
duced to give high performance
with a realistic price. (Parts list and
constructional dertails Ref. No. 5 30p)
Henry’s are sole distributors UK and Europe,

£24.95 (; vam

or built
and tested

it price £21-00 (4 vam)

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EM! TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE
WITH LIBRARY CASES

3 for 6 for 10 far 25 for
ceo e1to | €198 | e300 | €740 /%
Coo €1-46 | €2.80 | £4-60 | €125 RN
€120 £1-80 | €3-a5 | €5-45 | £13-45 .

Quantity and trade enquiries, invited T
LEARN A LANGUAGE—complete with phrase

book. German — French — Spanish —

Italian £1-36 per course. £5 for any 4.

-

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS

EMI 137 x 8”—full range speakers
(post 20p each or 30p pair)
*150TC—8 ohms Twin Cone 10 watt

£2-20 each or £4-00 pair.

“450 10 watt C/o Twin Tweeters 3, 8 or
IS ohms £3-85 each

EW |5 watt 8 ohms C/o Tweeter
£5-25 each or £7-40 per pair

350 20 watt C/o Tweeters 8 or |5 ohms
£7 -80 each

* Polished wood cabinet £4-80 post 35p

8 ohms full range (post 20p)
FR4 4"

ELECTRONICS
SUPPLIES

Specialists in electronics for more than
30 years. Trade and industry supphes—
every type of component and equipment.

TURN-
COM-

paid (UK) (VAT EXTRA),
write or phone your
callers,

NEW
SINCLAIR PROJECT 80

Stereo PreAmplifier £11-95
Audio Filter Unit £6-95
Z40 15 Watt Amplifier £5-45
Z60 25 Wart Amplifier £6-95
PZ5 Mod. for | or 2 Z40 £4-98

PZ6 Mod. (S Tab) | or 2 Z40 £7-98

PZ8 Mod, (S Tab) | or 2 Z60 £7-98
TRANSFORMER FOR PZ8 £3-95
NEW FM TUNER E11-95

STEREQ DECODER £7-45

All items post paid.

5 waatt i4-75
FR6S 6%" 10 watc €6 30
FR8 IS wn(( £8 - 50
FR23 x 6" IS w 8- 40
BASS & MID RANGF—B ohms (pOIt 20p)

Al2 5" I5 watt £}-T5
BI1I1O 547 15 wrait £7- 20
B200 8” 15 w.'( £8- 30
BI139,2 13”7 x 8" 30 wat £15' T
TWEETERS AND CROSSOVERS (post 20p)

K200 10 watt 8 oj 15 ochms [ 3Nl
FHT6 15 watt 8 ohmsz Lk-35
K201 1 30 watt 8 ohmsz -
27 KEF ds- a0
Axcent 100 30 watt 8 ohms ER- 52

009 lkHz/5kHz C/o ET-T
S 3kHz var. Clo EX-1p
SPEAKER KITS (carr. etc. 35p)

20-2 30 watt £24-50 pair
20-3 B” 40 watt £35-95 pair
LINTON 2 20 watt £18-31 pair
GLENDALE 3 30 watt £32-95 pair
DOVEDALE 3 50 watt £51 - 540 pair
KEF KK2 £55:00 pair
KEF KK3 £78-00 pair

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
thats the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features inciude
interface chip, thick-film resistor pack, printed
cireuit board, electronic components pack
Size 44" fong x 2 wide x 3" deep.

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs. Tangents, Sines etc.

£13-60 £19:95

+ VAT.

Also available
assembled
ready to use.

BUILD YOURSELF APQCKET CALCULATO!

10% VAT to be added to all orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change

without notice. E& O E. ALWAYS BARGAINS FOR CALLERS.

EDGWARE ROAD, LONDON W2

RADIO
LIMITED

303 Bargaina Store

120 Shafte

ADd-406 Elsctronioc Companents and Equipment 01 -402 838
308 PA - Disco - Lighting High Powasr Sound 07723 S843

See page 195
of this magazine

All mail te
303 Edgware Road.
Londoen W2 1BW

o P
164 Burnt Ok Broadway, Bufnt Ouk, Edgware 01432 1862
180.184 Station Road, Harrow, Middissax 07583 TTE8:9
354-356 Edgware Road. London W2 01 -0 G854/4736
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