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I DONT RELY ON YOUR MEMORY |__ )
BUY NOW AT BARGAIN PRICES | Heny |

Order your latest Henry's Catalogue Price 55p post paid
complete with Discount Vouchers

BUILD THE | BUILD THE NEW

HENELEC “R @ gy,
A completely new high stablllty stereo FM tuner Features
variable capacity diode tunms. stabiliser power supply, IC

1974 ca:a;ngu,/

You pay less
VAT with Henry's

Low Prices
Now built and used by thousands 20 -+ 20 WATT IC D=<°d=rLEhlgh gain low noise. IF
of satusﬁed customers. Features stages D indicators.
slim design overall size in cab- STEREO AMPLIFIER Tuning meter, AFC, easy to
Jnet 1547 x 22" x 63”. 6-1C’s, 10 As featured by Ccnstrulét and use. Mains
transistors, stabilisers Gardners Pracucal Wireless CRELate ’-‘S""‘ modern de-
low_ field transformer. Fibre e 1972 slgrlu( with fibre glass PC,
Glass PC Panel, complete chassis 1 teak cabinet, etc. Available
3 as a kit to build or ready built.

work. Now available built and tested as well as in
kit form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE,
RELIABILITY AND EASE OF CONSTRUCTION,
FACILITIES. Onfoff switch indicator, headphones
socket, separate treble, bass, volume and balance

Overall size 8” x 23” x 63”.
Produced to give high perform-
ance with a realistic price, (Parts
list and constructional details Ref.
No. 5 30p). Henry's are sole dis-
tributors UK and Europe.

control atch and rumble filters, mono/stereo —

s&?tgl?.sms:\:c selector: nag P.U, "Radio :under, 7 sy 7 wirerice £21-00 (+ VAT)

Aux. Can be altered for Mic Tape, Tape-head, etc. -

Cons:rl?::‘:ioenal de:ails Ref. No. 21 X or built and tested £24'95 (+ VAT)

30p. Distributed by Henry's throughout UK. FREE—Teak cabinet with complete kit.

Ky (GhY A 50p) Srouly Y ARt 50m LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
! . : » ]

°"°°£28 5 carrfpacking) ! "’“"’£35 00;:’;{,’5:5,‘;;’;%’, MADE BY EMI TO INTERNATIONAL STANDARDS

ESPECIALLY FOR HENRY'S
ALL POST PAID LESS THAN REC. PRICES

MONEY. WiTH oY gl cen "3 ) o, 1 B ] e
£1-00 : | |
PORTABLE DISCO SRS S SINEN] €% &a2 | 855 ) 6% | 623
EQUIPMENT Quantity and trade enquiries, invited
gp———— LEARN A LANGUAGE-—complete with phrase

book. German — Franch — Spanish —
DISCO MINI A complete portable s .
disco, fitted mixer/preamp, 2 decks all lealian £1-36 per course. £5 for any 4.

facilities. £98-50 [

100 watt amplifier for above £38-75 |

SILdIOO 100 watt mixer/amplifier with % Low COST HI'FI SPEAKERS

slider controls £69-

R50 50 watt mixer/amplifier £49-50 SPEC”}L OF”FERS .

DISCO AMP 100 watt mixer/amplifier EMI 13”7 x 8”"—full range speakers 3 ¥

chassis unit. £65-85 (post 20p each or 30p pair}) B

DISCO MIXER/PREAMPLIFIERS 50TC—8 ohms Twin Cone 10 watt 4

(OP for up to 6-100 watt zmplifiers) £Z 20 each or £4-00 pair. ] . A

SDLI (rotary controls) £49-50 *450 10 watt C/o Twin Tweeters 3,8o0r 3

SDLII (slider controls) £58-50 - 15 ohms £3-50 each or £6°90 pair. r (ENE ’

DISCO VOX (stider controls) the e - EW 15 watt 8 ohms C/o Tweeter £4-30 . T
P i each or £7:90 pair. 3 ;

complete disco unit £69 -50
DJI100 100 watt power amplifier for 350 20 watt C/o Tweeters 8 or |5 ohms
£7 - 50 each or LIA-ZQ pair.

* Polished wood cabinet £4-60 post 35p.
8 ohms full range (post 20p)
FR4 ” 5

above £38°75
DJ30L 3 channel 3kw sound to light £29-50
DJ40L as 30L plus built in microphone £38-75
DIMANATIC | kW adjustable speed

auto dimme

watt £4-00
FR65 gt” 10 watt £5-50

SCENE STROBE £19.00. ROAD STROBE ERS 15 wait e1¥%0
. The Texan Stereo Systems include the FR23 9 x 6” 15 w; £6-00
G aptecdbnc, mirophone 41195 | 1hs Toran Sense S ettt e | B o win RANGE—8 o st 200
150 wate QI liquid wheel projector  £50-00 assembled and ready to use. A pair of Al2 ), 5 watt £3-20
150 watt QI cassette wheel projector £50-00 Type 200 20 watt Speaker-Tweeter Bilo 5}& 15 watt £5-60
Spare Effects cassettes large range of systems size 217 x 12% x 10” and a choice B200 , IS wat: £6HAS)
patterns & £8-00 of Garrard players built into a plinth B139/2 IJ’ 8” £10-25
Mini spot bank fitted 3 lamps £11-00 with cover with Goldring GB00 TWEETERS AND CROSSOVERS (post 20p)
Auto Trilite (mini wich flashers) £17-00 magnetic cartridge. System 25 uses K2006 watt 8 or IS ohms £1-90
Mixer/Mics/Speakers/Lightin Garrard SP25 Mk IIl and system 76 the FHT6 |5 watt 8 ohms £3:20
UK’s largest range.o ¢ Garrard AP76 de luxe turntable. All K201l 30 watt 8 ohms £3-75
N necessary leads are supplied. T27 KEF £4-25
FREE stock list ref. No. |8 on request. Axcent 100 30 watt 8 ohms é;gg
System 25 (list approx. £109) £79-50 Kd003 R 0 koY
System 76 (list approx. £117) £69-50 SPEAKER KITS (carr. ccc. 35p)
(plus 10% VAT and plus £1-45 carr/ 20- z 30 watt £10-00 each
packing) 20- 8” i‘g watt é:g 815) each
LINTON 2 watt pair
GLENDALE 3 30 watt 2242 815) pair
Barclaycard/Access, call, write or ES:VEEQLE 2 50 ware £20-40 E:::L
phone, your order Ol 402 4736 KEF KK3 £32-00 each
EASY TERMS FOR CALLERS
UILD YOURSELF A POCKET CALCULATOR
KITS—TEST GEAR— A comple;e kit, pacé(al;edSur\| a polystyrenebriom
tainer and taking about ours to assemble—
AMPLIFIERS—' thats the Sinclair Carfnbndge pocket calculatgr
from Henry's. Some of the many features include
SPEAKERS—DECKS— interface chip, thick-film resistor pack, printed
circuit board, electronic components pack.
POWER SUPPLIES— Size 44" long x 2” wide x +” deep.
Free of charge with the kit for the more advanced
TRANSISTORS—IC’s technologist 1s a 32-page booklet explaining how

to calculate Logs. Tangents. Sines etc.

All prices carr. paid (UK) (VAT EXTRA) See pages 586—588 of this £24.9 Also available £27-22 *

Barclaycard/Access call, write or phone your . assembled
order 01.723-6963—easy terms for callers. magazine + VAT. ready to use. + VAT.

109, VAT to be added to all orders. Prices and descriptions correct at time of press. E & OE.

404-406 Electronic Componentsand Equipment01-4028381 | Open:-

5 RADIO 4 igh Fidelityand Tape Equipment 01-4025854/4736 | 9am-6pm
co-Lighting High Power. Sound 01-723 6963 6 days a week
I_I M ITE [V 303 Special offers and bargains store All stores

o open all day
EDGWARE ROA D, w2 All mail to-303 Edgware Road, Londoh W2 1BW

Saturday
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BRITAIN'S PREMIER MAGAZINE FOR THE DO-IT-YOURSELF RADIO AND ELECTRON!CS GONSTRUCTOR

EDITOR  Morris A. Colwell ® NEWS & COMMENT

ASS:_STAI'ETHEDrgogsAYA 614 AUTUMN ACTION—Leader article and December preview
lonel t. Howes, 615 NEWS . . . NEWS . . . NEWS
ART EDITOR Peter Metalli 626 TELEVISION—Coming in the November issue

629 PRODUCTION LINES—Products reviewed by Colin Riches
630 SPECIAL PRODUCT REPORT—Sinclair Cambridge Calculator kit
640 NEXT MONTH in Practical Wireless

TECHNICAL EDITOR
Eric Dowdeswell, G4AR

PRODUCTION & NEWS 645 DEAR SIR—Readers' letters to the Editor
EDITOR Colin R. Riches 653 HOTLINES on recent developments by Ginsberg
PROJECTS SUB-EDITOR 659 BASIC COLOUR FAULTS—Colour supplement in Television
Geoffrey C. Arnold 660 ON THE AIR—Reports on Broadcast Bands
660 Short Wave—Malco/m Connah
TECHNICAL ARTIST . 663 Medium Wave—Charles Molloy
Alan Martin 663 VHF/FM—Simon David

SECRETARIAL 664 Amateur Bands, Short Wave/VHF—David Gibson G3JDG

Jenny Maunder
01-634 4292 Susan Corne
ADVERTS. MANAGER @® CONSTRUCTIONAL
01-634 4203 Roy Smith 616 PORTABLE VHF RECEIVER—F. G. Rayer G3OGR
CLASSIFIED ADVERTS. 634 "P.W. FERRET"” PLL METAL DETECTOR—R. P. A. Perry
01-634 4301 Colin R. Brown 641 EXPERIMENTAL WORKSHOP Bistable Switching—

M. J. Hughes, M.A.
648 GOING QUADRAPHONIC—PROJECT Q4, Part 2—D. Bollen

Published by IPC Magazines Ltd., W f M P
; 654 TAKE 20 No. 54 “Radio-Gram'—David Andrews
Fleet H , F d Street,
London ECAA 44D, | Ter 01-634 4444 657 I.F. WOBBULATOR—W. S. Poel GECYK
668 SIMPLE TRANSMITTER-RECEIVER CONTROL BOX—
R. H. Longdon
SUBSCRIPTIONS

Publisher's Subscription Rates for one
ear t t of th Id £2:65
)i!nglrud‘i)n;ngostzrge.oEnqiir?leosr to Sub- e OTHER FEATURES

scription Department, IPC Magazines

ttd., Carlton House, 68 Gt. Queen 620 1.C. OF THE MONTH LM101A/LM111—L. A. J. [reland
(?1tr2efzt'44l5(7)n|dn32Fna\?i/fnzal Zpg'fas-mi 621 TECHNICROSS No. 1—Technical Crossword

[ . 1 (114 [ 5
Account No. 5122007, Please state 622 BETTER AERIALS FOR BETTER STEREO Part 3—Gordon King
reason for payment '"message to 633 MORE ON THE ZN414 |.C. radio chip—L. A. J. Ireland
payee”. 666 GOING BACK Equipment of yesteryear—
Binders (£1-10) and indexes (11p) can Colin Riches and Arthur Dow

be supplied by the Binders Dept at the
same address.

BACK NUMBERS

We regret that we are unable to supply & EXTRA WITH THIS ISSUE

back numbers of Practical Wireless. f

Readers are recommended to enquire INSET P.W. DATAQARDS in COLOUR

at a public library to see copies. Re- No. 3 Audio Plugs and Sockets

quests for specific back numbers of No. 4 Using Decibels

Practical Wireless and Television only

can be published in our CQ Column. SUPPLEMENT DICTIONARY OF AUDIO TERMS (lllustrated)

COPYRIGHT AND QUERIES

© IPC Magazines Limited 1973, Copyright in all drawings, photographs and articles published in “Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by "Practical Wireless' to ensure
that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for It.
Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers' oroducts other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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UK'S LARGEST RANGE OF TRANSISTORS, IC'S |

RECTIFIERS, ALL SEMICONDUCTOR DEVICES

BEST PRICES - RETAIL - TRADE - EXPORT & INDUSTRIAL .

FREE BOOKLET MoreDevices | TBA800 5 wATT I.C. TRIACS - Stnd. mounting with
. Suitable alternative to accessories )
All type f New Prices SL403D. 5/30 volt Gper- 3 AMP RANGE 1-11
yp SO ated. 8/16 ohm 5 watt Type P.LV. Prl.c.e ea.
TRANSISTORS  —  RECTIFIERS New Ranges output. . ) e 160v 800
L « R R i citcuits an 58 v
BRIDGES—SCR's—TRIACS This is a must | data £1-50 SC35D 00y 90p
INTEGRATED CIRCUITS (]
F.E.T.—LIGHT DEVICES for all siansni 500 £1-20
OVER 1500 DIFFERENT DEVICES Semi-conductor Users | Sinctair 112 oy || SRR RANGE
ENTIRELY NEW 1973 EDITION (ask for booklet No. 36) | ¢ et 16 witt miateg’ SCa08  200v 95p
6 watt IC with printed SC40D 400y £1-20
SEND FOR YOUR FREE COPY TODAY | gircuit board SC40E 5007 £1-50
28 volt operated £1-80 | v
Ve 10 AMP RANGE
INTEGRATED GIRGU" VERY IMPORTANT. ONLY branded i.C's =t SC45A 100v £1-05
are to the FULL manufacturers specfications. | ZN414 1C SC45B 200v £1-15
ALL others are not. Henry's sell only branded Integrated Circuits . .. From TEXAS | Integrated circuit radio as SC45D 400v £1-45
CLT.T. ... FAIRCHILD . . . SIGNETICS. So why buy alternatives or under featured by many magazines SC4sE 500v £1-85
spec. devices when you can purchase the genuine article from us—ex stock . (PW Jan. 73 Reprint 15 AMP RANGE
need we say more! Ref. No. 19 tor 10p) £1-20 SC50A 100v £1-45
- - sgsoa 200v z:g:
5 . SC50D 400v £1-
e Toshiba Power and .
T‘;? Preamplifier modules SCSs0E SOOY ,22 2
o | oucs Addups rvoe
3 YT a4 Ty Sy guiut o 3 for I ower amplifier 22-0-2:  85p
Ty D Bl 0GR o A T il DD ST ST Hph 1}2{9”3‘;”‘; or single 45 volts G 40669 TRIAC (Plastic)
SN7400N 0-20 018 0-16 | SNT448N 150 1-27 1-13 | NN74142) 2-88 2 88 2 5 | Operated  £4:57 40486 TRIAC (T0S) T5p
8N740IN 0-20 0-18 0-16 | S8N7450N 0-20 0-18 0-18 | SN74145N 144 1-44 1-26 | TGI014P Stereo on
SN7401AN 0-38 0-38 0-33 | SN745IN 0-20 0-18 0-16 | SN74147N 2-30 2-30 1-83 | two channel preamplifier. £1-50 = —
8N7402N 0-20 0-18 0-16 | SN7453N 0-20 018 0-16 A BN74148N 2:01 201 1-63 (circu-t book No. 42 price 10p) NEW RANGES
SN7403N 020 0-18 0-16 | SN7454N 020 0-18 0-16 | BN74150N 230 230 2-01 — s R BRIDGE RECTIFIERS
BN7403AN 0°38 0-38 0-33 | SN7460N 0-20 0-18 0 16 | BN74151N 115 1-15 1-00 FEATURES SMALL SIZE AND
BN7404N 0-24 0-21 0-18  SN7470N 0-33 0-30 0-27 | SN74153N 1-09 1-09 0-95 Uitrasonic Transducers Ltow Sizes. are approx.
SN7405N 020 0-18 0-18 | SN7472N 0-38 0-38 0-34 | BN74154N £:30 230 2.1 | Operate at 40Khz up to 100 yds. oo & QU““TE R AMP
SN7405AN 0-44 0-44 0-38 | SN7473N 0-44 0-41 0-37 | SN74155N 1-15 1-15 1-00 | 'deal remote switching and signailing. B025/05JS01EIVERME P
SN7406N 0-40 038 0-35 | SN7474N 0-48 0-48 0-42 | SN74156N 1-09 1-09 1-00 | Complete with data transmitter and B025/10 100 PIV  18p
SN7407N 0-40 0-38 0-35 | SN7475N 0-59 0-55 0-61 | SN74157N 1-09 1-08 -g5 | receiver new L.C. circults. Hxixi’dia
8N7408N 0-25 0-22 019 | BN7476N 045 0-38 0:32 | 8N74159N 2-44 2-44 2-13 | Per pair £5-90 1 AMP 1-11 Pricing
BN7409N 033 0-33 0-28 | SN7480N 080 0-70 0-50 | SN74160N 158 1-58 138 Type P.I.V. Price ea.
SN7409AN 0-44 0-44 0-38 | SN74RIN 1-25 110 0-95 | SN74161N 1-58 1-58 1-38 BO05/05 50v  20p
SN7410N 020 018 0-16 | SN7482N 087 0-80 0-72 | BN74162N 1-58 1-58 1-38 | 3015F 7 SEG, ) B05/10 100v  22p
8N741IN 0-25 0-23 0-21 | SN7483N 1-20 1-10 1-00 | SN74163N 1-58 1-58 1.3 | |:C. size complete with B05/20 200v  23p
8N7412N 0-28 0-28 0-25 | SN7485N 1-87 1-87 163 | SN74164N 2.01 2-01 1-76 | 9ala price £2 each or B05/40 400v 25p
8N7412AN0-38 0-38 0433‘ SN7486N 0-50 0-50 0-44 | BN74165N 2-01 2-01 1-76 for £7 B05/60 600v  27p
AN7413N 0-30 0-27 0-25 | SN7489N 4-32 4-32 3-78 | BN74166N 2-16 216 1-89 | (digital clock clrcuits $H x $L x &7 dia.
SN7414N 072 0-72 0-63 'SN7490N 0-75 0-70 0-63 | SN74167N 4-10 4-10 3-59 | ref- No. 31, 15p) 1 AMP P.ILV.
RNT/ITN 030 0.7 055 | BNI42N 075 070 0.63 | SNI4I7oN 576 598 504 BIos ' sou 25p
N7417 I . g 7492N - . S8N74172N 5:78 5-76 5-04
SN7420N 0-20 0-18 0-16 | SN7493N 075 0-70 0-68 | 8N74173N 166 1:66 1-45 | TRANSISTORS SPECIAL OFFER e oy §§: -
8N7422N 0-28'0-28 0-25 | BN7404N 0-85 0-80 0-75 | 8N74174N 1-80 1-80 1-57 ZN3055 | AF117 B1/60 soov 30p | |
SN7422AN 0-38 0-38 0-33 | BN7405N 0-85 080 0-75 | 8N74175N 1-29 1-29 1-18 JH x 4L x %" dia
8N7423N  0-37 0°34 0-32 | SN7496N 1-00 090 0-83 | SN74176N 1-44 1-44 1-26 ]“
SN7425N 037 0-37 0-32 | SN74100N 2-16 1-89 1-89 | SN74177N 1-44 1.44 1-26 RAMEgEPCEV \
SN7427N 037 0-37 0-32 | SN74104N 0-60 0-53 0-45 | SN74180N 1-44 1-44 1-26 WooS SON20p)
8N7426N 043 043 037 | SN71105N 0-80 0-53 0-45 | BN7418IN 5-18 5-18 4-53 wot 100; ]y 30D |
SN7430N 020 018 0-16 | 8N74107N 0-51 0-51 0-45 l BN74182N 144 1-44 1-28 oo 200y 32p L
8N7432N 037 0'37 0-32 | SN74110N 057 057 0-50 | 8N7418sN 216 218 1-89 " Uty &HD
SN7433N 0-43 0-43 0 38 | 8N74111N 0-88 088 075 | SN74185AN i * Tubular 1
SN7433AN 0-57 0-57 0-50 | SN74116N 2-18 2-18 1 -89 216 2-16 1-89 2 AMPS P.0.V.
8N7437N 043 0-43 0-37 | SN74118N 1-00 0-80 0-83 | SN74188N 648 6-48 587 B2/05 50v  35p
SN7438N 0 43 0 43 0-37 | SN74119N 1-92 1-92 1-68 | SN74190N 2:30 2-30 2:01 B2/10 100v  40p
SN7438AN 0-57 0-57 0-50 | SN74120N 1-05 1-05 0-92 | SN74191N 2-30 2-30 2°01 B2/20 200y 45p
BNT7440N 0-20 0-18 0-16 | 8N7412IN 0 57 0-57 0-50 | BN74192N 2-30 2-30 2-01 | B2/60 600v  50p
SN7441AN 085 0-79 0-78 | BN74122X 0-80 0-80 0-70 | BN74193N 230 230 201 — | B2/100 1000y  55p
SN7442N 0-85 079 0-73 | BN74123N 1-44 144 1-26 | SN74194N 1-72 172 1-51 FH x 4L xw‘r" dia.
8N7443N 1-50 1-27 1-13 | §N74125N 0-69 0-69 0-60 | SN74105N 1-44 1-44 1-26 | volt - 33 volts 10p | LINEAR ).C. 4 AMPS P.1LV.
BN7444N 150 1-27 1-13 | 8N74126N 0-89 0-69 0-60 | SN74196N 1-58 1-58 1-38 | each 702C (Tos) 75 B4/100 100v  55p
SN7445N 2:16 2-18 1-89 | BN74132N 0-72 0-72 0-63 | SN74197N 1-58 1-58 1-38 | 1.3 warts 5% Mini- Pl Bajo0o 200v  59p
SN7446N 216 2-16 1-89 | 8N74136N 0-63 0-63 0-55 | SN74198N 3-16 3:18 2-77 | L8 &% S 000 0 709C (T05) 399 | pyja00 400v  65p
SN7447AN1-80 180 1-57 | SN74141N 1-00 0-90 0-80 | SN74199N 2-88 2-88 252 | {N4700 serles. 709C (D.I.L.)  39p | B4/600 soOV 15p
LARGER QUANTITY AND O.E.M. PRICES PHONE (01) 723 3646. PRICING OF | From 33 volt - 33 723C (T099) S0p B84/800 v £1:00
SN7400 SERIES IS CALCULATED ON THE TOTAL NUMBER ORDERED | yolt 18p each. 723C (D.I.L) 90p | FHxiL XT':" dla‘
REGARDLESS OF MIX. SN74 ... HIGH POWER . .. SN74... LOW POWER s | 6 aMPS P.V.
SERIES IN STOCK . SEND FOR usr 36, FREE ON REQUEST. LOW PROFILE | 10 walts. Stnd | 728C(D.I.L) 45p | e 50y 65p
SOCKETS 14 PIN . 15p 16PIN...17p. 8PIN...14p Mounting. zs 728C (T099)  45p | Bé&/10 100v 70
g ——————— — serles 68 volts - | ¢ (Tos)  s0p | B6/20 200v so: 11
TRANS'STORS A SELECTION FOR FULL LIST SEND FOR 100 voits 5% 40P | G (D.L) s0p | BE/4D 400v
BOOKLET 36 TODAY each o P | B6/6x0 600v £1 oo RO
AAZ13 10p | BCiS2 12p | BYZI3 85p | OC36  6bp | ZTX108 10p | 2N3714 1.60 ———— 747C (T099) £1-0p | {H x {L x #" dla.
AC107 85p | BCY32 85p | CIO8D 55p | OC44  18p | ZTX300 l4p | 2N3771 195 SILICON 748C (D.I.L)  61p e —
AC128  20p | BCY39 100 | GETIN 0C45  18p | ZTX302 18p | 2N3773 2.25 | RECTIFIERS SILICON CONTROLLED
ACIS7 20p | BCYB> 2:50 | 55p | 0C71  15p | ZTX500 15p | 2N3790 2:25 | 1 amp series RECT IFIERS
ACY17 35p | BCY70 15p | GET115 75p | OC72  25p | 2G301 40p | 2N3819 35p | IN4001 to IN4007 . Typ 1-11
ACY39 65p | BCY71 20p | GET880 55p | OC77  55p | 2N697 15p | 2N3866 75p | From 6p ea Semi- ONE AMP (T05) P.LV
ADI4¢ 50p | BCY72 13p | LM309K 0C81  28p | 2N706 10p | 2N3903 15p { L-5amp CRS 1/05AF 50y 30p
ADI161 39p | BD124 80p 187 | OC83  25p | 2N930 20p | 2N4002 lap | PL4001 to PL40O7 Conduct CRS 1/10AF 100v 30p
ADle2 38y | BDISL 45p | MaTIvigsy | OCI0 880 | 2NoBT 4%p | aN4128 15p ;rgmpap ea | onductor GRS 1/20AF 200v 35p
p 1n p | MIES340 50p | OC170 25p | 2N1132 25p | 2N4871 35 CRS 1/40AF 400v 45
AF118 50p | BF180 33p | MJE570 85p | 00200 55p | 2N1304 92p | 2N5457 38p PL7°°‘/'N5‘°° QUANTITY CRS 1;60AF 600v s5p
AF139 33p | BF194 13p | MJE3055 0C202 90p | 2N1613 20p | 25001 3.00 | From 1dp e | THREE AMP (Tou)
AF186 40p | BFX13 25p p | OCP71 100 | 2N1671 1-00 28026 8-90 | Send for Tuil list 36 0 CRS 3/05AF 40p
AF239 4dp | BFX34 55p | MPFI105 46p | ORP12 55p | ©N2147 75p | 98303 70p — = DISCOUNTS | crs 3/10a 1000 40p
ABY27 30p | BFX88 22p | NKT21745p | ORP6O 45p | 2N2160 69p | 40250  45p MORE OF | CRS 3/20AF 200v 45p
BAll5 10p | BFY50 20p | NKT40480p | P346A 20p | 2N2926 10p | 40361  45p EVERYTHING 1095 12—, 15% CRS 3/40AF 400v 55p
BaX1 3P| BEYSL %gp 048 ggp | TIL209 %gp 2N3053 20p | 40362 40p H | 25+, 20% 100+ CRS 3/60AF 600v 85p
D V' P Al P 1 A 49p | 2N3054 P | 40408  50p FIVE AMP
BC108 12p | BFY90 75p | 0A200 8p | TIP30A 58p | 2N30ss 45p | 40486 75 | HENRY'S | Ay one tve CRS /4 80p
BC109 12p | BLY36 8:25 | 04202 10p | TIP31A 6lp | 2N3440 50p | 40636 1-00 499-501 ’ e"'-'e‘("(‘” ere SEVEN AMP (T048)
BCI0SC 14p | BEX20 15p | OCI6  85p | TIPA1A 74p | 2N3442 1-10 | 40430 85p | Se¢ Rages $99-501, | quantity CRS 7/100 00y 60p
BC113 16p | BULO5 2:20 | OC20 195 | TIP42A 90p | aN3525 80p | and Back Cover of | discounts shown. | £pg 7/550 200v 67p
BC147 12p | BYL00 15p | OC28  65p | TIS43 28p | 2N36/4 58p (D MECERINC: Min. order £1-00 | CRS 7/400 400v 85p
BC169C 14p | BY127 15p | OC35 56p | V405A 25p | 2N3702 11p | BEST VALUE please. CRS 7/600 §00v 95p
All types offered subiject to availabilty. Prices correct at time of press £. & 0. £. 10°4 VAT to be added to all orders. UK post, etc, 15p. per order.
404-406 Electronic. Components and Equipment 01-402 8381 | Open:-
5 RADIO 354-356 High Fidelity and Tape Equipment01-4025854/4736 94m-6pm
hting High Power Sound 01-723 6963 Tinis woek
LIMITED A e op.':,m;;qu
EDGWARE ROA D, w2 Allmail to 303 Edgware Road, London W2 1BW Saturday
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LA

EQUIPMENT

MULTIMETERS

{carr. etc, 30p)

200H (M210) 20K/Volt Slimiine with case

TLH33D 2K/Volt Robust with case
U437

UK's
RGEST RANGE
OF KITS &
GADGETS

495

10K/Volt Steel case. AC up to 40.KHz 4 9! .

U4324 20K/Voit with AC current ranges 8-00
AF105 50K/Volt with Leather case 9-50
U4313 20K/Volit AC current. Steel case  10-50
U43: Plus Built In transistor tester 10-50
Modet 500 30K/ Volt 995
OTHER EQUIPMENT
SE250B  Pocket Signal Injector 1 90 carr. 15p
SE500 Pocket Signal Tracer 1-50 carr. 15p
TE1S Grld Dip meter 440kHz-
280mHz 13-45 carr. 30p
TE40 AC Millivoltmeter 1-2mHz 1875 carr. 35p
TE65 28 Range valve voltmeter 19-25 carr. 40p
TE200 120kHz-500mHz RF Generator
16-95 carr. 40p
TE220 20Hz-200kHz Audio Generator
18-75 carr. 40p
SE350A  Deluxe Signal Tracer 9-95 carr. 20p
SE400 Volts/ohms/R-C sub./
RF field/RF gen. 11-25 carr. 20p

B

A SELECTION OF
INTERESTING ITEMS

C3025 Compact trapsistor tester
£1300 Mono mag. cart. preamp.
E1310 Stereo mag. cart. preamp.

Easiphone telephone ampllifier
EL1203 Teleamp. with PU coll
1

Chattallte (lights as you taik}
Kw Dimmaer/controller

9” Twin spring unit For

16” Twin spring unit Reverbs

Car Tachometer Electronlc

VHF 205 Marine band converter
82005 4 Ch. mlc. mixer
82004 2 ch. Stereo mixer

Door Intercomm. and chim

550p&pi15p
1-95p & p 15p
495p&r)25p
6-15p & p 25p
3-60pé&p20p
e

11-95p & p 25p
13-80 p & p 20p
3:00p&p1i0p
2-15p&p15p
6-50p & p 25p
7-50p &p t5p
3:95p&ptSp
2:95p& p 15p
4:75p&p15p

BUILD THIS
RADIO

Portable MW / LW
radio kit using Mullard
RF/IF module. Features

MW — bandspread for
extra selectivity. Siow
motion tuning. Flbre
glass PVC cablnet. 600MW output
All parts £7-98 (battery 22p}, carr

etc. 32p

SR 47

Noesirs

PANEL METERS - TRANSFORMERS « CONTROLS - RELAYS
IRONS + TOOLS - VALVES - POT CORES MOST TYPES OF COMPONEKTS

You need a catalogue! 55p post paid complete with Discount Vouchers

KITS BY

MiROp

UKLTD

EASY TO BUILD—
EVERYTHING SUPPLIED

Model No.

310 Radlo controi receiver
300 4-channel R/C transmitter
345 Superhet R/C recelver

450 TV sweep generator 10-24
455 AM slgnal generator 25
460 FM signal generator 91

65 Simple translistor tester
8 watt Amplifier
12 watt amplifier

N O ANNN AR UWANNADED BN
"
I~

125 Stereo control unit

130 Mono control unit 52z
605 Power supply for 115 38
610 Power supply for 120 08
615 Power supply for 2 x 120 85
230 AM/FM aerlal amplifier 9
240 Auto packing light 18
275 Mic. preamplifier 83
480 Electronic voltmater 17-59
485 0-12v 300mA STABS. suppiy 68
570 LF generator 10Hz-1mHz 12-60
575 $q. wave generator 20Hz-20Khz 12-87
590 SWR meter 10-24
620 NI-CAD Charger 1-2-12v 14
630 STAB Power supply 6-12v 0-25-0-1A 65
630 OC motor speed Gov. 63
700 Electronic Chaffinch 96

Windscreen wiper timer
760 Acoustlc switch

780 Metal Detector (electronics only) 27
790 Capacitive Burglar alarm 16
810 Dynamlc Compressor 79
835 Guitar preamp. 5
840 Delay car alarm 20
875 CAP. Discharge ignition for car engine

(-Ve Earth)
80 Scope Callbrator

255 Level Indlcator 50
430 3mHz Millivoltmeter 18-23
525 120-160mHz VHF timer 33
715 Photo cell switch 93
795 Electronic continuity tester 88
860 Photo timer 12-04

871 Slide projector auto feed control
Acoustic Alarm for driver
Quartz XTAL checker

-
HOANLUNOCHNAD RLRR AN NN
&
o

ALL KITS OFFERED
g#JBJECT TO

OCK
AVAILABILITY

GARRARD BATTERY TAPE

DECK

GARRARD 2 speed 8 volt tape decks. Fltted record/
play and osclllator/Erase heads. Wind and rewind
controls, Takes up to 4” spools. Brand new com-

piete with head Clrcults.

£9-50 carr. 30p

TOP QUAL- MARRIOT
ITY SLIDER TAPE HEADS
CONTROLS 4ATRACIWMONGRos
60mm stroke high |

quallty controls com-
plete with knobs {post,
etc, 15p any quantity).

Singles Log and Lin
5K, 10K, 22K, 50K, 100K,

‘17" High Impsdance
£2:00

‘18 Med. Impedance
£2-00

R730/E73 2 track mono
Record/Erase low Imp.

250K, 500K. 1 Meg. 75p pair.

45p each. Era,se Heads tor ‘17" and
Ganged Log and Lin .18. 50
10K, “22K, 50K, 100K, | (S5 2 track meno

250K, 65p each.
(Quantlty discounts
avaliable)

Complete with knobs.

‘43" Evase Head for ‘63'
Post, etc. t5p

( anv
quanllly).

SINCLAIR & MINIATURE

AMPLIFIERS

AMPLIFIERS (carr..

4-300, 0-3 watt 9 volt
4-75

etc. 20p)

SINCLAIR UNITS

| (carr. 20p)
104, 1 watt 9-volt  2-20 | Z303-57 Z50 4-37
304, 3watt 9 volt 2-50 Stereo 60 Preamplifier
555, 3watt12volt 285 7-97

£1208, 5.watt 12 volt 4-50
608, 10 watt 24 volt 4-10
410,10 watt 28 volt 4-95

PZ5 £3-97, PZ6 £6-37
PZ8 (for Z50) £4-77
(TRANS £2-95)

Z30, 15 watt 30 volt 3-57 AFU E£4-45
E1206, 30 watt 45 volt

975
Z50, 30 watt 50 volt 4-37 SINCLAIR

51210 24 + 2% walls
12 volt 5-25
RES500, 5 watt IC mains
onerated Amplifier
with controls  £6-30

SACI4, 7 + 7 watt
Stereo with controls
£8:00

SAC13. 15 + 15 watt
Stereo wlith controls

PACKAGE DEALS

Post 25p

2 x Z30, Stereo 60, 1P255

2 x Z30, Stereo 60, 1!;26

2 x Z50, Stereo 60, PZ8
'20-2

Transformer for PZ8

PROJECT 605 KIT 19-95

POWER SUPPLIES FOR
EVERY PURPOSE

-
N
@" i (All cased unless stated chassls)

470C 6/74/9 volt 300 MA (includes Multi- Adaptor for

Tape Recorders, etc.) 1-95 post 20p

¢

MULTI-USE & RADIONIC KITS

10-1 10 Projects Car Lighter Voitage Adaptors 300mA (State voltage

50-1 10 Projects l-oo 6v, T4v, 9v) 195 ea. post 25p

BUILD THIS TUNER 150-1 1socProlectsI 1:7!-20 SC202 3/6/74/9 volt 400mA 3-25 carr. 30p
MW/LW Radio Turner to use with any amplifier. Telephone Communicator -_20 HC244R Stabilised version 4-25 carr. 30p
Features Mullard RF/IF module Ferrite serlal, built X20 20 (Elec.) }p,oiec,s 4-95 £500 9 volt 500mA 2-80 post 20p
In battery. Excellent results. Slze 7 x 23” x 3§". X40 40 (radlo) 9-45 P11 24 volt 500mA (chassis) 2-80 post 20p
All parts £4-85, carr. 15p (carr./packing 40p) P15 26/28 volt 1 amr? (cr;aisls) g'zlg pos: ggp
' B B f . £1080 12v 1 amp {chassls; -25 post 20p

. All transistor circuits with hand books P1081 45v 0-0 aomp (chassls) 3,42 post §3°

P12 44-12 volt 0-4-1 amp 7 post 30p

FIBRE OPTICS t ot ilabilit SE101'A 3/6/9/12 volt 1 amp (Stab)  9-15 post 25p
SnMtvoesgotered subiectilltofier Slabintv RP164 6/74/9/12 1 amp (Stab.) 9-95 post 30p

Pr u:es conecl at time of press E &
10% VAT TO BE ADDED TO ALL ORDERS.
UK post etc. 15p per order.

0-01 Dlam. Mono Filtament £1-50 per 25 metre reel
0-13 Diam. 64 Fibres Sheathed. £1-00 per metre

SPRAYS 15mm Diam. Mares Tails £9-50
RADIO

Henry's s,

EDGWARE ROAD, W2

SEE FACING
PAGE FOR
ADDRESSES




| DISCOUNT HI-FI, TV, TAPE AND CAR ENTERTAINMENT
Low prices means less VAT - Henry's give full guarantees and demenstrations for callers. Plus big savings.
Atlso at Modern Electrics (Retail) Lid.. 120 Shattesbury Avenue, W 1 - Your Sony dealer
STEREO AMPLIFIERS STEREO MAGNETIC BATTERY ; MAINS
(carr./packing 50p) CARTRIDGES CASSETTE
AKAI AAS5200 61-70 | (carr, etc. 15p) (carr. etc. 35p) BEST VALUE
AR5300 1730 wom 320 M4dG 420 et hew 120 IN U.K
K m & . Amerex 101 12:00
AMSTRAD 1C2000 Mk. Il 29-50 | Mda.7 3.95 M75/6/11B 675 Ellzabethan LZ315 12:25 T
4000 2310 | MaaE 425 M75EDI 8:50 Amerex AC104  16-00
EAGLE TSA149 25:10 M75 EJli 7-95 Phillps N2204 2075
TSA151 34-85 | M55E 4-95  M756GII 1-25 N2205 29-50
AA2 3080 | GOLDRING PYE 9115 2115
ﬁﬁ; :2;: gaso 2-85 geooss 10-00 9118 21-20
] 800 315 G820 670 Hitachi TRQ291  27-50
HOWLAND WEST DAI1000 2245 | GBOOH 3-50 GB20E 10-00 Sanyo' Mm?oos 23-25
HENELEC WEST  KIt 2850 | GBOOE 5-75 GB820SE 13:35 MR4010 2895
HENELEC TEXAN Built 35:00 | apC M4000G .g.,o
NIKKO TRM300 25-95 | Q36 10-78 Qa0 580 BASF CCo201  371°2 8 TRACK
TRM400 32-50 | Q32 870 Hitachl TRQ2335 49 % Akal CR81D 54-10
PIONEER SAS00A 34-25 | GRADO CRBODS S 4-95
ROTEL Rad10 i s25 FTE 825 BATTERY / MAINS RADIO | sTEREO RECORDERS
: 1125 M .
RAB10 75-75 | EMPIRE 5 1875 CASSETTE RECORDERS (carr./packing 70p)
RA1210 9250 7.25 999SEX 10-78 (carr. etc. 30p) Akal 1721L 80°35
ty . a N
TANDBERG TA300 55.33 STEREO COMPACTS Ellzabethan LZ416 27-25 GXC46 9075
TELETON SAQ206B 22.50 | Complete with Speakers L2516 29-10 | Philips N2400/RH411 63-75
SAQ307 22-50 | (carr./packing £1-25) BASF CC930 5075 N2401/RH411 7450
GA202 28-50 | Fidelity UA3 39-90 Phllips 22%123 gg;g :240|/SF{RHN }g::
Sanyo G2601 KL 125-50 - 12405/RH401 3
(STE/RaEk? RSOA)DIO TUNERS | 50000 G2615N 71-50 s RRI12 @ N2510 875
carr./packing 50p, Sanyo GXT4520KL 10350 anyo 4141 . STEREO TUNER
AKAI ATS50 60-50 | Sanyo GXT4730KL 97-50 M2400W 31-50 AMPLIFIERS
AT580 94-50 | philips CFo08 9965 M2400FG 31-50
AMSTRAD 3ooo 2355 [ philips RHB02 159.95 M4400FC 62:50 | (carr./packing 7 75p)
EAGLE 40-50 | Philips RF836 57-20 Grundig C250 47-95 | Akai 92-50
TST‘52 29-45 | philips GF826 4115 Hltachi TRK1240E 29-50 | Goodmans Module 80 5890
HENELEC Stereo Kit 21-00 | philips RH813/RH142 129-50 TRS1161 35-00 | Goodmans Moduie 90 75-90
HENELEC Stere Bullt  24:95 [ Phillps RHB11/RH421 84-95 KCT1210L 33:50 | Goodmans One/Ten 2073
WE A|ooo 25-35 . oneer -
PIONEER TX500 i35 | Bhites [ oes: STEREO RECORDER SX626 124-75
ROTEL RT3 36-95 | phillps GF815 41-15 DECKS Rotet RX150A 4295
RT620 57-95 | philips GF808 65-75 (carr./packing 50p) RX200A 331195
SINCLAIR 2000 26-95 | Philips RH814/RH411 93-50 RX400A 65-95
3000 26-95 | philips GF603 19-95 CASSETTE RX600A 9050
TELETON GT202 3050 Phillps N2506 4450 RX800 116-50
DECODERS | SRR KSIERES B e 5 I SO O 4
T 300 1200 | Tandber \
SYNTHESIZERS PO ME RS Tandbers  1C0%D R 125 38
(carr. etc. 30p) Amerlex ACR301 4800 GXC45D 74-00 TIRIOIOME L
AKAL SS1 39-70 | (with MW/FM stereo radio) GXC46D u~30 Teleton TSF55 57-20
DYNACO QUADRATOR 16-90 GXC65D 93-40 | 8 TRACK
EAGLE AA10 12.00 | PORTABLE TV TEAC A250/ A350—A450 Stocked CRs$ 66-20
AA26 1635 A
TATE $3:| BATTERY | MAINS REEL TO REEL 8 TRACK PLAYER DECKS
TATE 3 } Chassls 15.35 | (carr./packlng £1:00 (5 Akal 59-95 | (carr./packing 35p)
TATE 4 19:95 | AL L oTY 9" 4650 Tandberg 3321X/3341X 102-80 | Etizabathan 8/LZ1 13-40
TATE 7 Boxed 25-95 Ellx:l:‘ethan T12 j2 43-95 Large.range Akai/Tandoerg/Revox/Teac | McDonald/BSR_ TD8S :2:75
MATCHED SPEAKER Teleton TW12 127 4695 stocked. D83V Sz
SYSTEMS Sanyo 10T150 12" 4985
&:ecalrl:ended pair; 8 (;hms YOUR MUSIC ANVWRERE STEREO PHONES AT
arr. acking £1-50 pair] CARRY YOUR mMUSI
MARSDEN HALL “ SPECIAL PRICES (carr/vacking20m
wa -85 pr. AKAI HOWLAD WEST
150 15 watt 2350 pr. ASE9SS 5-80 C1S200 215
200 o 20 watt 33-50 pr. ASE20 7-30 CI1S250 525
AMSTRAD ASE22 825 | CiS1000 7-50
Acousta 1500 15 watt 24-90 pr. CI1S2000 15-25
Acousta 2500 20 watt 2850 pr. DULCI TTC
DYNACO ) StiosoD 225 | G300 6-60
A10 41-00 pr. | HB50G X : .
AzS 20-60 watts 65-00 pr. m?;l! ‘:': gty fa SH1300VS 525 | S22 oeT St
WHARFEDALE 78-00 pr. % é he superb player. It AKG MD8go2 1-95
1s of beautiful K60 9-25 MDB806 375
Denton 2 18 watt 24-40 pr. N PIONEER
Linton 2 20 watt 31-00 pr. guality both in ROTEL SE20A 5-30
Triton 25 wait 375 pr. sound andlooks RHE30 435 | SEx0a 890
LEAK Fea‘;ures wmdd RH700 $75 SE50 15-20
160 18 watt 33-50 pr. H 5 ewind, volume an 7.0
18 watt 42-50 pr. L tone controis. Speaker is i%?:‘I:HSSER 10-95 gétgg 10-90
1C2§LESTION20 n a5 [f) very goodindeed. ComescomplFe(e e FED R e EL40 12-50
wa ‘85 pr. with earphone, batteries. Full ACCESSORIES
COUNTY 25 watt 31-50 pr. | CAR CIGAR LIGHTER quaraniee. Optional adaptor 1o Bb1 9:50 H1012/JB3 Junction Box 1-40
bt 30 watt AT 95 pr. | PUBMAWITR €135y offcar o1 mains 1SODYN 14-35 | )B3DE Din Junction Box 1-60
wal ° pr. .
UK’s largest stockists for KEF HANS ADAPTOR _ £1.85 'l((SOSS 9-95 5’25_,}0'3,,5:;5“3‘,?(;’,‘,‘"""°" Box 13:
Acoustic Research, Mordaunt Short K8/LC 11-25 | CONTROL BOXES
&' Cambridge Audio speakers. In | DOLBY /| NRU K741 7-95 | G1301 (two phones) 2-62
: ock and on demonstration. Phone (carr.Jpacking 309) KRDT711 7-95 G1305 Controller 2-18
or keenest price. Teleton S 00D 2950 HV1 17-50 FF17 2-palrs (Sllders) 625
RECORD DECK PACKAGES| phitips 15-00 K07278 12-45 | Koss T4A 4-20
(carr./packing 75p) Toak AN6o/ANSG/AN1BO stocked o741 15483 16 4%
(HLy " SP25 1E7B00 ot H 1595 | BATTERY CASSETTE PROSLC 7395 | HW MK. 1l Controller 6%
(M) SP25 [1I/M756S 19°45 0L -
(HL) AP76/G800 24-75 | RECORDERS .
Em) ef;glpmlésss 27-35 | (carr. etc. 30p) 100
32-50 | Amerex 100 .
(HL) GL75 P/C G800 35-50 | Wien ET1008 11-00 YOU CAN PAY BY ALSO 3;19::15.?0‘\“0
(HL)  GL75 P/C G8OOE 37-50 | Phllips EL3302 14-40 DEMO
(HL)  MP60 (TRD1) G800 16-25 N2203 18-60 BARCLAYCARD OR Armstrong - Acoustic Research
HT70 (TPDI) G8oo 19-50 N2211 19-95 CCESS Cambridge Audio Leak - Lux
?Ihoneer PL12D 31-75 | Sanyo M1101 11!-:5!.! A I\Tdarsgtz - andd Revwh- S'ardxsrl
orens TD165 43:50 M1102 2- . andberg - Sugden - Wharfedale
:_?;s callers or by phone 01-402 ﬁofod?ans s geleatnosn A Grunddla
d ef - Teac - Bose - Sherwoo
109, VAT to be added to all orders. Ensucreditilerlieer e i Call or phone 01-402 4736 for
Prices & description correct at time of press E&OE. All goods offered subject to best prices.
stock availabilty T = — = il o

404-406 Electronic Componentsand EQuipment 01-4028381 ' Open:-

= RA D ' 0 354-356 High Fidelity and Tape Equipment 01-4025854/4736 | 9 am-6pm
309 PA-Disco-Lighting High Power Sound 01-723 6963 6 days a week
[R1 11§41} 303 Special ofters and bargains store ot

Allmailto 303 Edgware Road. London W2 1BW ¢ %
EDGWARE ROAD, W2 Saturday
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TOP QUALITY — LOW COST

® RADIO — STEREO EQUIPMENT

PODAR

P.R.40

R.F. PRESELECTOR

SOLID STATE

The PR40 R.F. Preselector is the solid state version of the world famous
PR30 which is now supercedes.

It employs Silicon “N'* Channel FET (Field Effect Transistor) front end,
followed by silicon NPN Broad Band R.F. Amp., and_will substantially
improve receiver performance over the range |5 to 35 MHz, providing
a considerable increase in gain up to an overall average of 30 dB, with
improved image rejection and noise ratio.

Supplied complete with co-ax plug {less standard 9 volt PPé Battery), 12
months Guarantee.

£10-12 V.AT./Carr. Paid.

MULTIBAND—6

SOLID STATE
SHORT WAVE RECEIVER KIT

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10
metres) complete coverage—no gaps. Medium waves—Trawlers—
Ship/Shore Telephone—All Six Amateur Bands 160-10 metres—Inter-
national Broadcast from Australia, Far East, Russia, USA etc. using
4 miniature plug in Coils.

Hi-Gain FET Regen, Det./AF/AF Module giving 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 Guarantee. No technical.
knowledge required, simple to built, printed. circuit and Pictorial
Instruction Manual, fully detailed step by step.

Complete Kit with 4 Coils (less standard PP6 battery).

£14-90 V.A.T./Carr. Paid.

NEW! HI-FI STEREO EQUIPMENT

NOW AVAILABLE FROM CODAR-—A COM-
PLETE RANGE OF QUALITY EQUIPMENT
SELECTED BY US FOR TOP RESULTS AND
MONEY VALUE—PLUS OUR BIG CASH
DISCOUNTS!

CR70A

COMMUNICATION RECEIVER

The CODAR CR70A is an outstanding general coverage communica-
tion receiver, idea! 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 2
2/3 o(lm loudspeaker to bring the world to your finger tips. 12 months
full guarantee. Complete ready built. £31-00 V.A.T. /Carr. Paid.

SEND FOR YOURS TODAY!
FREE LEAFLETS ON REQUEST.
NOTE: These CODAR Receivers meet the B.R.E.M.A, specification

for Communication Receivers. Some portable receivers being advertised
as Communication Receivers do not meet these requirements.

TRADE DESCRIPTIONS ACT 1968
It is illegal to make false claims or misleading statements in advertising.
The following are just a few extracts from the many letters received
from satisfied customers. All are unsolicited and can be inspected at
any time.
Mr. S. Keightly, Southsea, Hants. .
| am delighted with the CODAR equipment | am using . . . everything
has come up to your specifications.

Dr. R. E. Wood, Louisiana State University, U.S.A.

Congratutlaions on an excellent product. The PR40 Preselector is the
first preselector | have found to operate efficiently with ample gain,
and without feedback or image problems.

Mr. W, R. Jones, Woy, N.S.W., Australia.
The PR40 peaked signals remarkably and performed as you claim. |
am very satisfied.

M. G. Bennett, Bath, Somerset.

| am very pleased with my CR70A—results are excellent with many
overseas stations | have not heard before and excellent results on the
Amateur Bands.

Mr. J. Macdonald, Coningsby, Lincoln.

Received Multiband Kit OK. Assembled it in two hours, worked a
treat first time.

Mr. E. Joy, Chesham, Bucks.
The performance of the CR70A is out of this world for its price, and its
construction and design, great. | am really delighted . . . | cannot
fault it.

NEW! AMTRON KITS

We are now also marketing the outstanding range
of AMTRON Kits. The quality of these Kits is
first class, with circuit details and drawings making
construction simplicity itself.

SEND FOR FREE ILLUSTRATED BROCHURES NOW

ON THE DESIGN STAFF—
GISZM G3IRE

VALCON WORKS - BURRELL BUILDINGS -

Tel. 090-63-61901

®  TELECOMMUNICATIONS AND ELECTRONIC
EQUIPMENT SUPPLIERS TO H.M. AND OVERSEAS
GOVERNMENTS

CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

BNIS - 8TZ




VEROBOARD PROJECTS
ONE

A.F. OSCILLATOR

RADIO

GRAM AMPLIFIER

FREE VEROBOARID

IN OCTOBER ISSUE
& ELECTRONIGS

CONSTRUCTOR

Plus many more

. Dy
constructional features [@‘&M

NOW znd be oure

oAy - PRICE 20pL

CASED AMPLIFIERS

Polished wooden cab-
inet 14 x 13 x 9” with
hinged lid containing
a sensitive (20uV) 4
valve amplifier with
tone and volume con-
trols, giving 3 watts
output to the 7 x 4”7
3Q) speaker. Also in-
cluded is a non-
standard tape deck. Supplied in good working condition
with cct. diagram. Mains operated. Only £3 (£1 up to 200
miles, £1-20 over). Cassettes £1 (25p); spare heads 40p.
Amplifier chassis only, 2xECC83, EL84, EZ80. £1-65 (37p).

7lb BARGAIN PARCELS

Hundreds of NEW components—resistors, capacitors, crystais, pots,
switches, PC boards contalning transistors, diodes etc, loads of odds and
ends. Qutstanding value at £1-65(37p).

COMPUTER PANELS: Type E: 4 0C29, 4 ACY19,-8 other transistors, 35
diodes, R's, C's etc. £1 (10p); Type K: 6 OC139 etc. 20p (5p); Type H: 12
ASZ20 + 176 other components 60p (10p); Type M: 17 silicon translistors,
2 trimpots etc. 50p (8p); Parcel of 12 top quaiity boards, including IC's,
trimpots, powertransistors etc. £2(25p); 31bs lower quality boards £1 (25p);
7ibs £2 (40p); 56lbs £12 (¢/p). 3* x 1800 ft. Computer Tape on NAB spool
in case 68p (40p).

NEW COMPONENTS: 741C TO99 or DIL 32p; BC107 8p; 2N3055 35p; OC140
25p; OC170 15p; BFY18 12p; BCY72 8p.

COMPONENTS IN BULK: 500 asstd resistors £1 (15p); 5000 £8 (50p);
20000 £25 (£1); 100000 £80 (£2); 300 capacitors, all types £1 (25p). 3 x 24
0-15A Thermocouple panel meter £1 (10p); 40 asstd. pots £1 (25p); 1MQ
pots 5p; 4p8w switches 40p (10p); 10X crystals, 25 asstd 75p (25p).

TEST GEAR: Marconi TF144G sig gen, 85kHz~25MHz In 8 ranges. From £12;
BFO No 8 audlo osclilator 50Hz-20kHz in 2 ranges, 10Q or 60002 output.
£10; Oscllloscopes avallable; CD1212, CD711S2, CD643S. Lots of odd
units for callers. Field telephones £2-50.

Post in brackets, small parts 4p. SAE Ilst, enquiries.

VAT NOT INCLUDED—-ADD 10% TO TOTAL.

GREENWELD ELECTRONICS (PWS5)
24 Goodhart Way, West Wickham, Kent, BR4 OES.
Tel: 01-777 2001. Shop at 21 Deptford Broadway SE8
{(Next to old cinema). Tel: 01-692 2009. Callers most
welcome. Also 38 Lower Addiscombe Road, Croydon

590

PLUGS & LEADS

Plugs

Pack 107 5 pin Din 22p

Pack 108 3 pin Din

Pack 135 " Jack

Pack 130 {" Jack Stereo 50p

Pack 103 Loudspeaker Plug I7p

Pack 100 Phono Plug 7p

Pack 230 3 pin Socket 25p

Pack 236 5 pin Socket 33p

Pack 234 Loudspeaker
Socket 33p

Ready-made Leads

3 pin to 3 pin Din 70p

3 pin to open end 55p

5 pin to 5 pin Din 90p

5 pin to open end T0p

5 pin to 4 phono plugs £1-00

Speaker lead Din to spade
12fe 40

Extension lead Din plug to
socket 12ft. 70p
All leads approx. 6éft. in length

DIAMOND STYLI

8TA; 9TA; 9TAHC; GPII;
ST4; ST9; EV26; GC8.All at 80p
each.

Double Diamond £1.25
Diamond suitable for Orbit
NM22; G800; M3D £2-25 each

CARTRIDGES

Goldring G800 £6-00
Orbit NM22 £4-00
Shure 75/6 £6-00
Sonotone 9TAHC (Dia) £2-00
Sonotone 8T4A (Dia) £1-50
Ronnette 105 (Dia) £1-25

All prices include VAT and
postage

RECORD CARE

Cecil Watts Dust Bug £1-20

Parastatic Disc Preener 45p

Antistatic Fluid 20p

Dust Bug Spares (Brush &
Roller) I5p

CASSETTE TAPES
Audio-Magnetic C60

Qty 6 10 20
Price £1-00 £1-90 £3-20 £6-30
Cassette Caddy £1-20

Cassette Head Cleaner 35p

ZONALILFORD TAPE
5" Standard 600ft 25p
52" Standard 900ft 50p
7” (Plain boxed) 1200ft 60p
7" (Westminster Boxed)
1800ft £1-25
7” Reel of Leader Tape (Blue
or green) 15

HEADPHONES
Sennheisser HD414
AKG K50

Beyer DT48S

MICROPHONES

AKG DI0%

AKG D202EI

AKG Di%0C

AKG DI90E

AKG D224

Sennheisser MD21IN

Sennheisser MD4I3N

Sony ECM5 £

Audio RMS7F Radio Mike
£210-

SPEAKERS
E.M.l. 350 Kit 8ohms £8-20
E.M.l. 450 Kit 8ohms  £4-50

J. J. Francis (wood ereen) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 ORS

Telephone; Matching 476
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Cool lighing for hot parties.

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

_Economical too!
As the lightis progressively

S

drops —think of it as an electric tap.
300 watt capacity, straight
replacement for standard light
switch.

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

&

Complete kit of parts £2.80or

made up £2.90.

Qo

Hot Ignition for cold momnings.

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.

Just one of the many advantages
of an electronic ignition system, the
othersare:

High energy spark even at
maximum revs.

_________ Smoother running.

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
when ordering.

dimmed, sothe current consumption

Less strain on battery and starter.

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 f 2100 25p.
approved by the author, vy both for £10.00
o= =——=—-=---=ssss==so=== e e L -
: To Jermyn Industries, 114 Vestry Estate, Sevonoaks, Kent. All Prices Exclusive of V.A.T. :
1 Please despatch return of post............ light dimmer kit ......c.coc.... light dimmer ... 1
: Ignition Kits................ + or — earth .............. £10 pair. Enclose cheque or postal order. .
1
JERMYN |
1 NAME I i
§ ADDRESS . e e e e :
1
: i
LI B 4
5981



NELSON-JONES FM TUNER KIT
VARICAP TUNING

Nevar

] by turning.

-answer queries.

”’f‘ NHSEE- JONES THNER

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
circuits and ceramic filters in the IF stages, for very high performance and quick assembly. Do not confuse with tuners using
only bipolar transistors and IF coilsl

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 87-5-108MHz, i.e. each ‘button' is fully tuneable simply

Our complete metalwork system is supplied with nuts, bolts, board standoffs, push button mains on/off 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. Tuning meter is supplied with complete kits. LED tuning ind. is also available.

Prices for complete kits start at £23.75 + 45p pp. + VAT for mono tuners, (phase locked decoders are also available to fitin
the cabinet). Please send large SAE for complete details of special offers and our complete lists.

GREEN LED’'s—the latest for ‘stereo’ lamps. 1-9 69p, 10+ 59p.

TEXAN AMPLIFIER

The Cabinet of the Nelson-Jones Tuner is specially designed to match the
Texan amplifier cabinet, see photographs, so that owners of Texan's are
assured of compatibility, both in superb performance and appearance.

Texan amplifier kits are available at £28.50 4 45p pp. + VAT.
Worried about tuner alignment? then let our alignment service take over.
Telephone queries. We have REAL ENGINEERS, not salesmen, to

Wm0 uhl«,‘

ALUMINIUM
ENCLOSURES

® 80 standard sizes available from stock.

® Made from precision extrusions with
integral board guide slots.

® Finned sides improve appearance.and
radiate heat.

® Parallel sides for ease:-of component
mounting.

VERO ELECTRONICS LTD.
Eastieigh, Hants. SO5 3ZR
Tel: Chandler's Ford 2952 Telex: 47551
Subsidiaries and Agents
throughout the World.
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THE RADIO SHOP

16 Cherry Lane, Bristol BS1 3NG
Tel.: Bristol 421196. STD Code 0272

Your West Country shop for electronic
components and solid state devices

2 METRE CONVERTER KIT

9-12V neg. earth feeding 28-30 MHz.
Consisting of RF BF180. Fet. mixer.
Crystal osc., BF180. Multiplier BF180.
Complete with all components, in-
structions and aluminium box. (Not for
beginners). Price £6, post paid.

2 METRE PRE-AMP

Single F.E.T. Pre-amp. neg. earth.
Gain app. 12dB. Circuit, Instructions
and Components. All you need is a
tobacco tin. Price £1-40, post paid.

AIRCRAFT BAND CONVERTER
Circuit, instructions and components,
All you need is a tobacco tin,
Price £1-40, post paid.
TRANSFORMER
Mains input 240 output—0-75V —5-5V—
13V—1 amp. Size, height 3” x 3” x 24"
shrouded + 2 fuse holders.
95p, post paid.
5 COMPUTER PANELS
9” x 7 min 35 trans. OC44 EQ ACY17
2 Trim Pots min 70 condensers.
Min 80 diodes inc. OA81 4 resistors.
Most transistors have long leads.
£1-25, post paid.
NEW BJGGER 1973 CATALOGUE
Over 25 kits. Over 30 books, Plus
components, cases, chassis, etc.
Only 10p, post paid.

ALL PRICES INCLUDE V.A.T.

BYWKITS

S017AA-PD: A simple digital alarm clock using
phosphor diode displays, 12 or 24 hour display,
50/60Hz, kit is 4 dlgut but can be expanded to
6 digit, alarm buzzer is on-chip, DEAC back-up
snooze facilities are available. Kit comprises
S017AA chip, socket, PCB and 4 displays,
additional components required cost £3-4 (not
supplied by us) and are mainly transformer,
:wm:;;es resistors and diodes. SO17AA-PD
t

5017BB-PD: Similar to AA version above
except that chip has calendar function instead
of alarm. 5017BB-PD kit

5316-LC: A beautiful Inule alarm clock usmg
liquid crystal display. The clock works in 24
hour mode and the‘ isplay in |2 hour mode,
50/60 Hz input. Display s 4 digit but can show
any of HH:MM, M:SS, Alarm HH:MM, Sleep
MM. Two relay swntched outputs are avallable
to switch an alarm buzzer and a radio. The
liquid crystal dispiay is the RCA transmission
type and is driven AC from the chip, very little
setting up required. Kit comprises 5316 chip.
socket, PCB, L-C display and socket, additional
components required about £4 from any “*RS™
stockist. 5316-LC kit £32.

VAT. All prices above EXCLUDE VAT, add 10%
P. & P. Pléase add |0p post and packing.

You can_have clock data sheets for a S.AE. or
our 1973 catalogue (2nd issue) for I5p.

You may phone us for help on 0442.62757 and
you can use your ACCESS card for phone or
personal purchase—Service from Bywood!

BYO0D

ELECTRONICS

181 EBBERNS ROAD, HEMEL
HEMPSTEAD, HERTS. 0442 62757
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Available from Stock

A Stylene boxed Soldering Kit
designed for your |mmed|ate
needs containing a 75" Invader
soldering instrument, two spare
bits, a soldering station and a
pack of solder—everything 'you
need.

The versatile Invader Range
with a large selection of
interchangeable bits

B L706 19 watt instrument 2 bit with cable
C L1646 23 watt instrument 3"’ bit with cable  *
D L1076 27 wattinstrument 1" bit with cable

EF BL646 and BL1076 12 voit battery models +6

& 1" bit size come complete with crocodile clips

and 12ft PVC cable. Justclip on to a car battery. © {
i

GHI 18 swg top quality cored solder in ; kilo,
3 oz and handy pack sizes.
J Non-corrosive de-soldering braid

allows quick easy de-soldering
(5% ft spool).

K For extra safety use an L686
soldering station.

L 168 protective shield for your Invader.
L ¢ & 0 § 0 0 ¢ § § Q1

Please send me the followmg items A INVADER SOLDERING KIT

I B L706 INVADER
PRINT NAME. . C L646INVADER
D L1076 INVADER
' PRINT ADDRESS E BL646 BATTERY MODEL
I F BL1076 BATTERY MODEL
- L — G SOLDER REEL 3 KILO
H SOLDER REEL30Z
. | SOLDERPACK
l J DE-SOLDERING BRAID
- ) K L686 SOLDERING STATION
I v L L68 PROTECTIVE SHIELD
- New Catalogue. . E
ADCOLA PRODUCTS LTD ADCOLA HOUSE GAUDEN ROAD LONDON.SW4 6tH I Y FY Yt T R [ LA N A Please tick items required.

V.AT REGD.No.235 6153 72 REGD.No. 442762

g 2 8 § B B B R 3 B B ) N J |}
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ALL PRICES INCLUDE V.A.

SPEAKER BARGAINS
EMI 137 x 8” 3, 8 or 15 ohm
Piain oa
With Co-AxInI Tweéter ..
Twin Tweeter A
8 ohm, 20 watt
8 ohm, 10 watt
8 ohm, 10 watt
8 ohm, 20 watt
8” x 5 C/Mag. 5 watt
8” x 5” Dualcone
8 ohm, 10 watt
GOODMANS 61”8 ohm
Dualcone .. 1-80

h_' -_—AWN NN
o o v e oy
o BEIISR8E

ELAC 8" ohm Dualcone
FANE 7”7 x 4” 3 or B ohm ..
8” Dualcone 8 ohm..
CELESTION 8”7 15 ohm .
ADASTRA 10” 8 or 15 ohm,
10 watt e
BAKER GROUP 25 12" 8 or
15 ohm, 25 watt ..
P.&P. .
57 8 ohm, 5 watt C/Mag.
24” 8 ohm or 64 ohm
P. &P ..

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

10 watt 1-90
Cone Tweeter 8 ohm ‘3 watt 100
Horn Tweeter 8 ohm, 20 watt 5-50

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
C':‘IZB [¢:] ohm) CN216 (16
m) K

P, &P

KIT FORM CABINETS TEAK
12 x 12 x 6 with
64" and 33" cut o 2-45
17 x 10 x & with 8" or 137 x 8"
cutout - .. 3-25

18 x 11 x 9 with 13“ xB“ cutout
for EMI 350 .
P. & P. ea.

MICROPHONES

CM20 Crystal Hand .

CM70 Planet stick metal,
swltch crystal

DM160 Dynamlc unl-dir, ball

Uo130 50K/|600 ohm, unl die

bali

TW206 .. = = o0
CONDENSER MIKE 600 ohm.
unl-dir
Cassette Stick Mike with R.
Control on/off swlitch
(26 & 3-5mm J/Ply)
Lapel type. crystal
P. &P

SOLDERING IRONS
ANTEX CN240 15 watt o
SK 1 Kit (15 watt Iron
2 spare BIb etc.)..

X25 25 watt (low
leakage) g e
P. & P.

CARTRIDGE
ACOS GP91/2SC or GPONSSC
Stereo comp. J d
GP83/1 Stereo crys..
GP94/t Stereo crys

E
9THAC Stereo cer. dlam.

9THAC/G Slim fit, stereo
cer. diam. o
18-T1 Stereo crystal -
B8SR SC5M Stereo ceramic
SX5H Stereo crystal
SX5M Stereo Crystal ..
X5H  Mono/stereo
X5M Monolstereo
GOLDRING ggoo s

50
P. & P.

W n
N NNt WA

STYLI for above cartrldges
Sapphlire K
D. Dlamond

GOLDRING GBOO
‘P.a'P.

BATTERY ELIMINATORS
240v Input 6, 7-5 or 9 300mA
.c. Input (fits In car
lighter socket) 6, 7:5 or @

d.c. output at 300mA
P. & P.

Stnd. LP
| 85p 8
P & P.1-3, 9p ea. 4 or more, lot 30p

33p
55p 52p

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

PLA§TIC LIBRARY CASES

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

818 ACCESSORIES
Compact Tape Head
Cleaning Kt Ret. J
Tape Editing KIt Ref.23 1:30
Recording Tape
Splicer . Ref. 20 1-1%
Cassane Tape,
itin ef. 24 1:-40
- 40

ng
Casssne SalvageKIit Ref. 20

Hi-Fl Stereo Hints
& Tlp Book ..
Stylus Balance
Spirlt Lever .. Ref. 4
Cassette Case (holds 12 cas-
settes) Ref. 34 1:00
HI-Fi Stereo Test Cassette  1-90
Groove-Kleen Regorz %Ienner 1 n

Ref. 56 -25
Ref, 32A 1-18
-50

Send 25p for COMPLETE CATALOGUE, refundable upon first order.
ALL OUR MERCHANDISE IS FULLY GUARANTEED.

Riversdale EHectronics

Mail Order Department
P.O.Box 470, Manchester M60 4BU.
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PRACTICAL
% WIRELESS
e ALL

SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
recently described Iin Practical Wireless and has proved ex-
tremely popular. We are able to offer the kit in two forms; the
standard kit containing the electronic components only, enab-
ling the customer to tailor these to his own layout, or the
de-luxe version containing a ready-drilled roller-tinned printed-
circuit board and fully machined die-cast case with A.M.P
Electrical Spade Connector Block. Each kit is supplied with a
custom wound transformer, first grade components and full
constructlonal details.

The original circuit employed Germanium Power Transistors
for the negative earth version. WE NOW SUPPLY SILICON
P.N.P. POWER DEVICES AT NO EXTRA COST! All
components available separately. Case size 43" x 33" x 27,
Complete assembly and wiring manual 25p, supplied with de-
luxe kit only, refundable on purchase of kit.

Suitable for 12v systems with Pos. or Neg. earth.

Price: Standard Kit ........ s 35 ok £7-97 U.K. Post Free
De-Luxe Kit ................ £9:62 U.K, Post Free

Quantity Discounts:
Trade and Overseas 1-5 Nett 6-9 Less 10%

Enquirles invited 10-49 "Less 15%, 50-99 Less 209,
Mail Order Only 100-999 Less 25% 1000 up Less 30%

ALL PRICES INCLUDE VAT

PLEASE STATE POS. OR NEG. EARTH WHEN
ORDERING.

DABAR ELECTRONIC PRODUCTS

98A LICHFIELD STREET,
WALSALL, STAFFS. ws1 1UZ

Tel. Walsall 34365
PRINTED

RINGBOARD cieors

259 CHESTERFIELD ROAD, SHEFFIELD S8 ORT
TEL. 52178

Photograph shows a circuit built on RING BOARD containing
42 components

RING BOARD is a fantastic new quick and easy method
to transfer an electronic diagram to a workable printed
circuit.

Special Opening Price

Normal Price per full board 55p 47p
Normal Price per half board 3p 26p
Normal Price per qtr. board 22p 16p

RING'BOARDS can be cut into half and quarter boards and still
retain the same characteristics.

Full instructions of method with each RING BOARD purchased.
RING BOARDS are:—

I. Simple to use. S. Build what you like when
2. Little or po planning. you like.

3. Positive and negative rails | ¢ pNeat and -professional finish.
easily recognised.

4. Can be used with split volt- 7. Flux varnished for easy
age systems. soldering.




LARGE STOCKS

ELECTROVALUE

ATTRACTIVE DISCOUNTS

DEPENDABLE SERVICGE

Everything brand new & to makers specs.

Electronic Component
Specialists

AXIAL LEAD Prices subject to dment by the {. b 50/ T I
s I E M E Ns A N D gnted voltage: 8V 88V 10V 18V 25V 40V 63V 100V (o] o e ra n ce
N Ew M AR KET practiyy 10p 7y ] OV up to 01uF: 100V/014F and

1-0 10p i above.

28 10p 7 8p 0-01; 0-012; 0-015; 0-018; 0-022;
2N3055 npo silicon power 80p res 10p » 8p m 0-027; 0-033; 0-047; 0-056; each 4p.
ACI53K pop germanium low power 32p 10 [ 8p I 8p 0-068; 0-082; 0-1; 0-12; 0-15 each 4p.
AC176K npa germanium low power 32p 22 7 7 ks [ 9p 01 2; each §p.

AD161 npn german!um medium power 42p 47 7 8p 7 8p » 9p 12p ©-27; 0-33; 6p. 0-39 7p. 0-47 8p. 0-56 10p.
AD162 pnp germanium medium power 40p 100 8p I » [ 1S op 11p 18p 0-68 11p. 1uF 13p.
AF139 pnp germanium UHF 48p 280 T 8p 8p 8p ep 10p 17p 27 Prices subject, to amendment by the
BC 107 13p; BC10s8 12p; BC109 13p; }llPh 470 8p op op 10p 12p 17 24p 43p manufacturer.
BC167 11p; BC168 10p; TC169 11p 1600 100 19 125 175 20p 24y 400
BOLTHS1y A RCLTaH D JoCITelo i en) 2200 M4p 17p 92 p 86p  40p SILVERED  MICA  non-polarised
267 12p; 268 11p; BO259 13p  f 4700 g5p 28p 87p 4lp 54p capacitors in 34 values from 22 pF
Btandard groupings available. 10,000 40p 43p to 680 pF, each 6p
BD135 npn med power 87p 4 %
1];})0136 S[)np med power 88p
E!
D RESISTORS 10%, 5%, 2%
04200 8p; 0A202 10p Oy Oy o
Other ssmiconductors Code Power Toleranes Range Values INTR) 10 0 99 100 wp
AC128 17p; AF117 82p available taee note below)
BFYS51 18p g 1/20W 5% 82 0—220K‘K)) El2 L] 8 0 '7
Full lists and technical data will be found in ¢ }ﬁg 55‘.’,/;; 1.77%_%‘;}{“ %‘f; } 8.9 3.72 ::2::
Catalogue No. 6. See also amendments list. ] 1/2W 5% 4+70-10MQ E24 12 1 09 nett
C 1w 5% 470-10M Q El12 25 2 1-8 nett
MO /2w 2% 10Q-1MQ E24 4 8 2 nett
SI EM ENS’ ww 1w 10%£1/200  022Q-390Q El2 7 7 [
WwW 3w 5% 10Q-10KQ El2 ? 7 ]
ww v 5% 10Q-10KQ El2 8 L] 8

THYRISTORS

0-8A 400V b6p, 600V 70p
3A 400V 60p, 600V 88p

ZENER DIODES full range E24 values: 400mW: 2:7V to
36V, 14p each; 1W: 6-8V to 82V, 2lp each; 1-8W: 47V
to 75V, 48p each, Clip to Increase 1-5W rating to 3 watts

Codes: C—carbon film, high stability, low nolse.
MO-—metal oxide, Electrosil TR5, ultra low noive.
WW-—wire wound, Plessey.

Values:

E12 denotes serles: 10, 12, 16, 18, 22, 27, 33, 39, 47, 56, 68, 82

and their decades.

E24 denotes series: as E12 plus 11, 13, 18, 20, 24, 30, 36, 43, 51,

82, 75, 91 and thelr decades.

Prices ara in pence each for quantities of the same
ohmic value and power rating. NOT mixed values.
(Ignore fractions of ome Penny on total valus of
resistor order).

¥ Please remember to add V.A.T. to your order.

{type 266F) 4p.

DIN PLUGS & SOCKETS

If you have already got your No. 6 calalogue and want lo
know latest additional items and price amendments, send
S.A.E. for special supplementary list.

hy Hirshmann, 44 rating

2 way L8—socket 10p; plug 12p. 3 way scr. socket 10p;
plug 12p. 8 way scr. socket 12p; plug 15p.

TRANSISTOR
AGCESSORIES

To3 cover 7p
Heat sinks 1°C/w, type 6W1, undrilled 60p

SWITCHES

1011C  BPAT
toggle 20p:

409 DPDT toggle
29p. (These are chrome plate:l
2-5A rating)

All grub screw fitting for " shafts.
Black. For other types—aee
Catalogue No. 6,

KNOBS

F1B.

F.14 (20mm) pack of 2 82p
¥.13 {(26mm) pack of 2 88p
F.12 (33mm) pack of 2 40p
F.19 (20mm) pack of 2 82p
F.18 (26mm) pack of 2 38p
¥.17 (38mm) pack ot 2 40p
KB.4 (20mm) pack of 4 40p
K.30/3 (17mm) aluminium, each 24p

K30/3

POTENTIOMETERS

Rotary carbon track, double wiper
SINGLE P20 lin 100Q to 2:2MQ
12p, P20 log 4-7K Q2 to 2-2 meg. 12p
JP20 Log. 47K Q.to 22M () lQa.
Dual gang lin 47K Q to 2-2m {2,
42p; Dual log, 47K Q to 2:2mQ
42p; Logfantilog, 10K, 22K,
47K, IMQ only 42p; Dual anti-
iog. 10K only, 42p. Any type
with 2A D.P. mains ewitch,
12p extra.

Only decades of 10, 22 & 47 avail-
able in ranges quoted.

DUAL CONCENTRIC DFP20 in any
combination of P20 values, 80p;
with switch, 72p.

SLIDER

Lin or log. 10K to lmeg. In all
popular values, each 28p.
Escutcheons—White, grey, black,
10p each.

Controt knobs: blk/white/red/yel/
gr./bluefdk. grey/lt. grey, each §p.

TYPE DP20
CARBON SKELETON PRE-SETS
— 8mall high quality, PR lln: 1000
290 02, 470 Q, 1K, 2K2, 4K7. 10K,
e 22K, 47K, 100K, 220K, 470K, 1M,
e 2M2, 5M, 10M{. Vertlcal or

Slider borlzontal mounting, 5p each.

All itema offered for sale in accordance with our stated
terms of copy of which available on request.

7201 Bub-minlature DPDT
250V a.c/2A 48p

ROTARY SWITCHES
Radjospares Miniature Maka-switch (in assembly kit torm)
Bhatt 48p. .

Wafers, MBB-2P5W, 1P11W: BBM-1PI2W. 2P6W,
3P4W, 4P3W, 6P2W, each, 6p.

.

WAVECHANGE 5 s

SWITCHES =
=)

1P12W, 2P6W, 3P4W.
4P3W, each 24p

IT'S ALL IN THE LATEST
ELECTROVALUE GATALOGUE

No. 8 (4th printing) contalna detalls

.
of 100’a of semi-conductors; ICs with with
circult diagrams, R's and C's of

practically every kind, accessories, 25
components, tools, materials, etc. p
information and equivalent tables,

eto. Well llustrated (96 pages 53°x  refund
8}”) 26p. post free with refund

voucher for 25p. allowable on orders voucher

over £5 or more.

Prices quoted DO NOT include V.A.T.
Orders from U.K. s must be fed by
an additional 109 of nett value for V.A.T.

DISCOUNTS Not aliowed on nett price items.
10% on orders for £5 or more, 16% on orders for £15 or
more. Prices subject (o alleration without prior nofice.

PLEASE SEE LATEST AMENDMENT LIST. SEND 8.A.E.

POSTAGE AND PACKING FREE
SURCHARGE 10p on small mail orders under £2. Overseas
orders carriage and insurance charged at cost.

ELEGTROALUE

(Dept.
Hours: 9—5.30: Sat. 1 p.m.
ENG. REG. NO. 1047768, R.0. 28 ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY. TW20 OHB

P.W. 8) 28 ST. JUDES ROAD.,

ENGLEFIELD GREEN, EGHAM, SURREY, Tw20 OHB
Tel.: Egham 3603

Telex 264475
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@@GROUP/DISGO UNITS 5o 52 e

(bP R OF HI-Fl  HEAD-.

100 WATT 50 WATT | st ] s (¢) MATCHING DYNAMIC Tooorporating twin Garrard BPRS
AMPLIFIER SPEAKER — ‘MIKE’ (attached to h'phone) g;.,‘:?ﬁ,."}’,“k:{,‘:’c'.“,i‘.‘f;}’i:';,':{‘.

(d) PAIR 50 WATT SPEAKERS diamond stylli. Sopmh Vol. con-
Black Rexine covered

trols for eaoh turmiable. Also
Cn”blnctgl Size approx.

MONITORING FAOIIJ'HEI plus

H Troble and Bass Controls. Separate

_‘ (e) RSC TDI DISCO CONSOLE input for ‘mike’ with vol. control

switch. Black Vynids covered

(l) (b) {¢c) (d) £]49 50 Olbinot with 1id. see {llustration
@ ez o m £0-65 and £B7 55

12 mt ly pymts £6:66
Terms Deposit £30 and 18 monthly  (Total # y px s

payments of £8-30 (Total £179-40). Carr. £1-50
e ADPHONES s sunerans | FANE ULTRAHIGH POWER LOUDSPERKERS
-AMP All pn-ur ratings are R.M.8. continuous. § YEARS' GUARANTER

High flux ceramlo magnets. ALL CARRIAGE FREE
‘POP’ 100 | ‘POP’ 60 | ‘POP’ 50
18” 100 Watt 15”7 60 Watt | 12” 50 Watt
8 l4 000 Zauss Blfig%o gauss }g,gooiiulu99

£25 95 I £ '4'75 | Dep 2299 and 9
Dep: 25:95and 9 Dep. £3-75 and 9 monthly pay-
mthly payments monthly payments. ments 21-28

22-58 (Total 228-88) £1.50 (Total £17-25) (Tota} £14-51)

FOR BASS GUITAR, ELECT. ORGAN, ETc | TATR SUITABLE

RSC DISGO MASTER

DISCOTHEQUE CONBOLE with integrated power
supply. 100w  OUTPUT TWIN JACE OUTPUT
SOCEETS Ine. twin Garrard SP26 Mkl1ll or
BSR Macdonald MP80 type turntables, Plck-ups
with high compliance cartridges and diamond
styH. Separate volume controls for each turntable.
FULL MONITORING FACILITIES plus Treble and Bass controls. 8eparate input for mic. with vol.
control switch. Rexine covered cabinet size approx. 323" x 181" x 72" with lid £99.75
Terms: Deposit £20 and 12 moathly payments £7-60 (Tota] £111-20). Carr. £2-50.

R.S.C. COLUMN SPEAKERS 'beaLfor vocatists | FANE SPEAKERS ‘POP* 25/2 12 in. 25 WATT

All types 15 Obms covered in Rexine and Vynair AND PUBLIC ADDRESS | Dyal Cone 15 0 (for uses or Dep. $1.25 and 9
TYPE C4100 18 ALSO SUTTABLE FOR BASS GUITAR OR ELECTRONIC ORGAN other than Bass Guitar or :r_i‘tohtls £l;f2_\7‘,l;zentl 893

TYPE C132 30-40 WATTS  Fitted two it oitie pitren thpe v x ogick | Electronic Organ). Carr. free

characteristic, Fitted three 13” x 8” deep
exceptionally efficient, low feedback howl char- b
MRS T P g e hi e st by | DISCO PACKAGE OFFER £4.5
in'thly payments £2.43 (Total £24-82) Carr. 65p. E;gs‘&%_&)g m"‘&fg_’g‘b‘; £32. 72 Pair BSR MP60 T/tables GP91 PU Cartridges.

TYPE C4100 ] FAL Disco Pre-amp. Totel Rec. Ret. Price £50-11 Carr. £1
l%?ayvaanriﬂ 1onf"§|i:u;3§;:f w(ilﬂt:(‘lpﬁg;kleor'! ‘:l;:gg?:;c?u.v' £7 I '50
:ﬁ:dr:;]dngri:\t:r?sed. T{rmn: Dep. 215'50 & 12 mthl).'. pris. £5-46 (Total £81-02). Carr. £1 50 GRUUP/DISBU EUUIPMENT PABKAGE UFFERS
F_A_I“ Dlsco PRE.AMPLIFIER £I 8.97 Pt bane Por%s/g‘é(sglxﬁgglig}gg S50 ZZ;GEOH::F:

3 Terms: Daposit $7-50 and 12 1onthiy 53.85 1-10
Designed for use with a pair of Player Units and Amplifier with payments of £4:10 (Total £56-70) bl
Bass and Treble Controls. Incorporates MONITORING F.A.L. PHASE 50 ME.III AMPLIFIER 28795 TACKAGE PRIOB
FACILITIES and Mic. input. The 4 inputs are ind. controlled. Selector switch | PR. FANE POP 50 L/SPEAKERS $23-98 £57.50 caIT.
Gram (1), (2), and Tape. 200-250v A.C. Mains 50Hz. Brush Silver finished fascia. | Terms: tD'P!‘";;"B ] ':ﬂldsmlmomhl" JoL5s SIL10
Size approx 163" x 3” x 4” deep. Fully enclosed but can mounted in cabinet. paymants of £4-68 (Total £85-66) AL .
ik A LT dmma gy T puon
(1] 33 D jeahing 22630 jCAIT,
Tarms: Deposit $10 and 12 monthl - E
FAN E cREscEN Do sP EAKERS p:,r:..nu.::.“ 97 (;2“1 gg’;%’;; b 284-26 £6 l
FULL RANGE AVAILABLE AT ALL BRANCHES F.A.L. _PHASE 100/2 AMPLIFIER 289.85 PACKAGE PRICE
- 4 FANE POP 50 L/PEAKERS ebiap =
FAL PHASE 50 Mk.lli AMPLIFIER 50 WATT. Terme: Depol £20 a0d 18 moneaty 198 L] | Q &

Bolld state. 4 Beparately controlled lnputs Plus master vol.
control. Ind. Bass and Treble Controls. Protective cireuit tu
guard agalnst damage from accidental shorts. Output for
Bpeaker/s 3 to 30 obms. Bize 17° x 7° 747 200-260v. A.C
mains. Output 50 watts music ntlng .

Or deposit £6-95 & 9 monthly pay- £39 93 Carr.
ments £4-22. Total £4493. 82p.

HIGH QUALITY LOUDSPEAKER UNITS
ALL TWO TONE REXINE AND VYNAIR FINISH
L125 50 WATT Fitted pair of 127 50

watt high flux speakers for conservative £3 9
rating. Impedance 8-15 ohms. Carr. £1:50

Or deposit £8-95 and 9 monthly payts. of £4-34. Tota! £43-01

‘5 9 Combined S0W Amplifier | 1,000 197 20.05 w i
Rsc PHANTOM and 12in. Loudspeaker. ,meﬁ 15 ohms LCATEA1S.000 L12/10 10-15 “”m veneer
For Lead Guitar, Mic., Gram, Radio, Tape (Not for use with Bass Dep £2:16 & 9 £|3 Is fnish cabinet 12” unit 8-16

d ohm Elze approx. 14" X
instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Presence. | Tthly pymts £1-50 £8.25
Output Jack for additional 15 ohm Speaker. Attractively finished in black with | LTotal £16:65) Carr. s8p. | ¥ Carr, 500

silver-fi d fascla and tr Compact size. Fitted carrying handle, CREDIT TERMS AVAILABLE ON PURCHASES OVER

Terms: oait £8-85 and 12 monthly B
yment, TR, tal £68-59). Carr. Fr ' £59'95 £10 (Kits Excapted) INTEREST CHARGES REFUNDED
B tor teatiet | ot 208 B0k Ctnratena ONL &) | ON CREDIT SALES Sattled in 3 months

RSG BASS REGENT ‘i Now SIX NEw BRANCHEs | FAL PHASE 100/2 AMPLIFIER

50 WATT AMPLIFIER N e, My

BOLTON 23 DEANSGATE RATING. "Solid " Btate.
COVENTRY |7 SHELTON SQUARE Controls B sepaiais

DONCASTER 3 QUEENSGATE | controled inputs ~ plur
. ai

WATERDALE CENTRE for speaiers 3-50 ohms,
NOTTINGHAM 19/19A MARKET ST | Includes protective circuit against
STOCKPORTSLITTLEUNDERBANK | Tarmass Srom shortciroult iy £69- 85
SUNDERLAND 5 MARKET SQUARE | Dayments 26-05 (Total £8045). Carr. 76p
NEW LARGER PREMISES AT HULL,

DARLINGTON & NEWCASTLE FAL TWIN

See Addresses.
¢ ol AMPLIFIERS

Bolld Btate. 4 aep.
controlled inputs plus

A powerful high quality all-purpose unlt
for lead, rhythm, bass guitar, vocalists.
gram, radlo, tape. Peak Output rating.
Loudspeaker unit elther harlzontal or
vertical mounting.
% Two extra heavy duty I12ln. 50w
Loudspeakers.
Four Jack Inputs and two Volume
ntrols for lnsunt. use of up to four
pick-ups or “mikes”’. Bass and Treble
controls. Bend B.A.E. for leaflet.
Credit Terms: Deposit £15-50 l
& 13 monthly payments of £7] 5[]
£5-48. (Tota! #81-02.) Carr. £2-20"

RSC GP30 HI-FI
AMPLIFIER master volume con-
§ For Guitar, Vocal or s — trol. klndhgd;;l ms
. Instrumental Grou HI-FI CENTRES LTD, | and Treble controls. Output for speakers 3-30 o .
L A 4 input, 2 vol. control lgl-li'i MAIL ORDERS & EXPORT ENQUIRIES TO:— Protective circuitry a.gaun.«t. damage from short circuits.
30 watt unit with Beparate Bass | AUDIO HOUSE, HENCONKER LANE, LEEDS. 13. | FAL ‘SUPER 50 £ 59 5

and Treble controls, Current | Tel: Pudsey (09735) 77631. 50 WATTS MUSIC RATING 80p

valves. Peak output rating. f TERMS C.W.0. or 0.0.D. No C.0.D, under £1. i i i
Strong Rexine covered cabinet with | POSTAGE 28p EXTRA UNDER £2. 33p EXTRA | Terms: Dep. £8:50 & 9 mthly. pymts. £6:50 (Total £67)

bandles. Attractive Llackfsilver P.V.C. fascia. Neon indicator. | OVER £2 OR A8 QUOTED. TRADE SUPPLIED, FAL ‘SUPER 100’ Carr
For 200-260v. A.C. mains. For 3 or 15 ohm S.A.E. PLEASE WITH ENQUIRIES. £79 9 90p.
speskers. Send B8.A.E. for leaflet. Terms: Carr. | SUPPLIERS TO GOVT. DEPTS. H.M. FORCES. | 100 WATTS MUSIC RATING

Deposit £4:40 and $ monthly payments of 72p EDUCATIOK AUTHORITIES & BCSPITALS. Etc. Terms: Dep. £12:50 & 12 mthly. pymts. £6:45 (Total
4375 (Total £29-15). MAIL ORDERS MUST XOT BE SENT TO SHOPS £89-90)
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£62.95 (Rec. Price £89-74) “%"
£68-95 (Rec. Price £93-50) 4"
£66-95 (Rec. Price £93-87) <4
AKAI CR81D Tape Unit £58-95 (Rec. Price £84-10) 22’."

GOLDRING GL72 T/Table & P.U. £29-95 (Rec. Price £37-29) 55,
Also FREE with above GL72 Goldring G800 cartridge worth over £10

CREDIT TERMS AVAILABLE B.S.R. MACDONALD MP60 TYPE T/Table & P.U. £10-95
Discount prices shown correct (Rec. Price £1495) Carr. 40p

Minimum DepOSit 10% at time of going to preess
These are only a few of our many discount lines—visit your nearest RSC Hi Fi Centre

FANE <MODE ONE’ HIGH FIDELITY SPEAKER KIT | ALL R.S.C. PRIGES INGLUDE VAT

Incorporating a model 803 8” 13,000 Gauss Bass Speaker
with ultra low resonance. P.V.C. surround cone. F u I. I. I. A B 0 u R A N D M AT E R I A I.
GUARANTEES FOR 12 MONTHS

Printed circuit cross-over assembly with ferrite
HI-FI SPEAKER ENCLOSURES MODERN DESIGN

cored coils. Model 303 Pressure Tweeter, Acoustic
Teak veneer finish. Acoustlcally lined. Bizes approx. Carr. 35p. per enc.

damping material, Screws, Panels etc., and in-
structive diagrams, Frequency £ I 098 post
Response 25 Hz-20 kHz. free
Impedance 8-15 ohms. Or Dep. £247 & 9 mth%)

JE8 Size 16” X 117 X 9”. SE8 For optimum perform- <

Pressurised. Gives pleasing ance with any 8in.

results with any £5 . 50 Hi-Fispeaker. £6 50

8in. Hi-Fi speaker. Size 19x 104 x 9in.

For excelient i

SE10 For outstanding results performance with 12in.

pymnts. £1-28 (Tot. £13-
SE12
with 10in. Hi-Fi Hi-Fi speaker and tweeter

RSC G66 Mk! 6¢6 WATT high quality STEREQ AMPLIFIER
spkr. Size 25§ X 16 Size .
AUDIOTRINE HI-FI SPEAKER SYSTEMS

Individual Ganged Controls: Bass, Treble, Yolume and Balance. Printed
circuit construction employing 10 Transistors plus Diodes. Output
X 9in. Ported 254 x 16 X 9in.
Consisting of matched 12in. 11,000 line 15 Watt 15 ohm
high quality speaker, cross-over unit and tweeter. Smooth

rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control * 12db.
Treble Control = 13db. Selector switch for
response and extended frequency range £6‘50 Carr.
ensure surprisingly realistic reproduction. 33p

AKAI GXG 40D Tape Unit
AKAI 4000DS Tape Unit
AKAI 1721L Tape Unit

HUGE DISCOUNTS

ON LEADING BRAND TAPE
AND TURNTABLE UNITS

i

P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For
standard 200-250v. A.C. mains operation.
Attractive Black and Silver finished metal
fascia plate and matching control knobs.
COMPLETE PARTS INCLUDING
=3 FULLY D CIRCUIT and
COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £|2.6s Carr.
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p
as {llustrated £16:50 or dep. £2:50 and 9 monthly payments £1-83 (Total $18:87).

OR SENIOR 15 WATT INCLUDING F Carr.
AUDIOTRINE HIGH FIDELITY SPEAKERS BF136 15,000 LINE SPEAKER £7-65 57
‘lilleavy coné(ructlon. Ladtest hlgla efficiency cerncmic nugr:ie'.s.
ticised . D" indicates T . 1di =
Plsaticoed Cone surround,"D" Indiates Toester Coneproviding | R.S.C. TA6 6 Watt HI-FI AMPLIFIER L
8-16 ohms. PLEASE STATE CHOICE. £00-260v. AC mains operated. Frequency Response 30-20,000 c.p.s. f§'
Exceptions] porlormance &t low cot. a8, Harmonic Distortion 0-3% at 1,000 c.p.n. Beparate Bass and Y Cp® g
HF808T 8" 10W £288 90D 12° 15W 2550 Treble 'litt and cut’ controls. 3 input sockets for Mike, Gram, Radio == —
HF102D 10- 10W £330 HF126 12" 16W 2635 or Tape. Input selector awitch. Qutput for 3-16 ohm spkrs. Max. sensitlvity SmV
HF120 19~ 16W #4956 HF1g6D 12° 15W £6-85 Output rating IL.H.F.M. Fully enclosed enamelled case, 93x2}x5tin. Attractive
. t(’:ru‘h]adt u:;;er’ﬂnhth hﬁglpl“ltekl‘g} x‘usnn. and lgnitc!:lnguknobs. 8 s T
omplete of parts wi ull w I'd lagrams and instructions. . -
FANE 807T HIGH FIDELITY SPEAKER OR FACTORY BUILT WITE 12 MONTHS’ GUARANTEE £12:05 £8-50 "

A tull range 8in. 10 watt unit for excellent sound quality, In suitable
enclosure. Caat chassis Roll P.V.C. cone surround and long throw voice
coll to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone ia fitted to extend high note response. Frequency range 25 Hz to

R.S.C. BATTERY/MAINS CONVERSION UNITS

TYPE BM1. An sall-dry battery eliminator. Bize 5§ X 43X 2in.

16 KHz. Gausa 10,000. Impedance 3 or 8-15 {). Post Free al ) replaces batterie. Bv
Vet SraTE IPEDANCE whRN onppnive . E499 e L M el D T L e A
MODEL 803T 8” 15w. with parasitic Twester. £6.99 50¢/s 15 available.
| Response 25 Hz to 16 KHz. Gauss 13,000 Imp 3 or 8-150. Post Free ABSEMBLED READY FoRr Ust £4.]5
FULLY GUARANTEED. Impregnated and Interieaved whars necessary.
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS E0LLY GUARANTERD, Inprerme, SELENION
MIDGET CLAMPED TYPE 21 x 2 X 24in. TOP SHROUDED DROP-THRO' TYPE CHARGER TRANSFORMERS 0-9-15v. 14a. 8110, F. W. (Bridged)
250v., 60mA, 8:3v.2a ...... .. T g140 | 250-0-250v. 70maA, 6-3v. 2a., 0-5-6 3v. 2a. £1-49 | 24a. 81-25; 3a.81-40; 52.81-80; 6a.8185; 8a.£2:20 | Al 6/12v. D.C
2560-0-250v., 60mA 6-3v %2  ..... 2118 | 250-0-260v. 100maA, 6-3v.3-5a. .......... $1-71 | AUTO (Btep UP/step DOWN) TRANSFORMERS { output. Max.
260-0-350v. 100mA, 6-3v. 2a., 8- £1.75 { 0-110/120v. 200-230-250v. 50-80 watts £1-25. input 18v.
FULLY SHROUDED UPRIGHT MOUNTING 0 . B0mA, 6:3v. 2a., 0-5- . 2a. 81-81 | 160 watts, £2-10 260 watts £3-00; 500 watts £6-40 la, 28p. 2a, 80p.
260-0-260v. 60mA, 6-3v. 2a., 0-5-8-3v. 2a. £1-55 -0-260v. 100mA, 6-3v. 4a., 0-6-6-3v. 3a. #2-45 | QUTPUT TRANSFORMERS 3a, 65p. 4a, 72p.
2650-0-250%. 100m A, 6-3v. da., 0-5-6-3v. 3a. £2-45 | 300-0-300v. 100mA4, 6-3v. 4a., 0-5-6.3v. 3a. 22:45 | Standard Pentode 5.000 Q or 7,000 Q2 to 302 55p 6a, 88p.
300-0-300v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £2.45 | 300-0-300v. 130mA, 6-3v. da., c.t. §-3v. 1a. Push-Pull 8 watts EL84to 3 Qor 15 Q..  95p SMOOTHING
300-0-300v. 130maA, 6-3v. da. c.t., 6:3v. la. Buitable for Mullard 510 Amplifier. ... .. £2-85 | Push-Puil 10 watts 6V6, ECL86 to 3, 8. 8 or CHOKES
For Mullard 610 Amplifier . .. ..... ... §2:95 | 350-0-350v. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. 2245 } 15 Q3 ..... T . . £155 | 150ma. 7-10H, 250
350-0-360v. 100mA, 6-3v. 4a., 0 8-6-3v. 3a. £2-45 | 350-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-85 | Push-Pull EL84 to 3or 16 Q2 10-12 watts. . 81-50 | ‘0" 5o, 100m &
$60-0-350v. 150mA, 6-3v. 4a., 0-5-6-3v. 3a. £2-95 Push-Pull Ultra Linear for Mullard 510, ete. £2:45 | ,op '2%0 Q 865 5
425-0-425v. 200mA, 6-3v. 4a., c.t., 5v. Sa. £5-45 | FILAMENT or TRANSISTOR POWER PACK | Push-Pull 16-18 watts, sectionally wound 80mA. 10H, 360 E)
425-0-426v. 200mA, 6 -3v. 4a., 6 3 bv. Types 6-3v. 1-5a. 55p; 6-3v. 2a. 60p; 6-3v. 3a. 86p; 6L6, KT66, etc., for 3 or 15 Q b 2220 | £ e omA, 108
3a L — . £5.60 § 6:3v. 6a. 8145; 12v. la. 61p; 12v. 3a. or 2dv. | Push-Pull 20 watt high quality sectionally 403’028» ' "
450-0-450v. 260mA, 6-3v. da., 6v. 3a. £6-00 | 152 £1-50:0-9-18v 1$a 81-25; 0-12-25-42v 2a21-95. wound EL34, 6L6, KT66 etc. to 3or 16 Q £3-65 4

‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

% Moderate size only 25 x 14 X 10in.
Approx. COMPLETE KIT g

¥ Response 30-20,000 c.p.s.
£25'25

Impedance 15 ohms
Carr. 65p

R.S.C. Mkl SUPER 30 HIGH FIDELITY STEREO AMPLIFIER

BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by ieading manufacturers
* Push Button Selector Switching For Magnetic_or
* Jack Socket for Headphones Ceramic Pick-Ups
* Neon Indicator regardless of Price.
* Satin Silver Finish Metal Fascia  Output (per chan-
* Solid State Circuitry nel) 15 watts RMS

¥% Performance comparable with
units costing coasiderably more

COMPLETE KIT Consists of (1) 12in. 15 watt Bass

% Twenty Silicon Transistors into 8§. Fre- (less cabinet). .504 unit with cast chassis, Roll rubber cone surround
* Four Diodes, Four Rectifiers quency Response Carr. 70p. for ultra low resonance, and ceramic magnet.
Send S.A.E. for 7 Hz to 70 KHz Cabinet if req. (2) 3-way quarter section series Cross-over system.

full descriptive leaflet. + 14 dB. £5 extra. (3) 8x5in. high flux middle range speaker.

(4) High efficiency tweeter. (5) Appropriate quantity acoustic
damping material. (6) Handsome Teak veneered cabinet.
(7) Circuit and full instructions. Terms: Deposit £5 and
9 monthly payments £2-64 (Total £28-76).

FACTORY BUILT UNIT INC
CABINET with 12 months’ guar-
antee. Or Dep. £7 and 9 monthly

R.S.C. STEREO FM III TUNER.
£42:60
payments £4-54 (Total £47-86).

in cabinet £37 50

Visually matches
Super 30 Mk. III
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.). Tef. 33512
BIRMINGHAM 30/31_Great Western Arcade.
Tel. 021-236 1279 (Closed Wed.).
COVENTRY 17 Shelton Square, The Precinct.
DERBY 97 St. Peter's Street. (Closed Wed.).
Tet. 41361
DARLINGTON 19 Northgate (Closed Wed.).
Tel. 68043

DONCASTER 3 Queensgate, Waterdale Centre.
EDINBURGH 101 Lothian Rd. (Closed_Wed.).

Tel. 229 9501
GLASGOW 326 Argyle St. (Closed Tues.).

Tel. 248 4158
HULL 7 Whitefriargate (Closed Thurs.). Tel. 20505
LEICESTER 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. 236 3573
LONDON 238 Edgware Road, W.2. (Closed Thurs.).

Tel. 7231629

MANCHESTER 60A Oldham Street (Closed Wed.).
Tel. 236 2778
MIDDLESBROUGH 106 Newport Rd. (Closed Wed.).
Tel. 47096
NEWCASTLE UPON TYNE 24 Newgate Shopping
Centre (Closed Wed.). Tel. 21469

NOTTINGHAM 19/19A Market Street
(Closed Thurs.). Tel. 48068
SHEFFIELD 13 Exchange Street (Castle Mkt. Blds.
STOCKPORT (Closed Thurs.). Tel 20716

8 Little Underbank (Closed Thurs.}). Tel. 480-0777

SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573
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ISOLATING TRANSFORMERS LOW VOLTAGE TRANSFORMERS [ 60V TRANSFORMERS
Prim. 120/240V. Sec. 120/240V. Centre Tap | Prim:- 200-240V, Sec:- 12 & 24V, Prim:- 200-240V.
with screen Amps Type Price P & P | Sec:- 24, 80, 10. 48. 80V,
VA Re Price P&P |12V 24V No. £ £ Ampa Price [L3F 3
(wattx) No. £ £ 0:5 025 11 1-00 022 05 124 1-60 0-38
60 148 2:86 0-38 ' 05 213 1-23 022 1 128 22 0-38
100 150 3-15 0-52 2 i 71 1-80 0-22 2 127 8-56 0-42
200 151 5-30 0-52 4 2 1% 2-925 0-38 3 126 5-40 0-52
250 152 7:05 0-65 0 < 70 2-70 0-42 4 128 6-98 0-67
350 163 9:40 0-80 K4 10K 3-00 0-52 5 40 8-46 067
500 154 13-56 1:00 w5 72 3-55 0-52 8 120 9-20 0-82
1000 166 24-97 [T O (T N AT 4-50 0-52 8 121 11-680 1-00
2000 158 41-25 ’ 16 N 17 5-50 0-52 |10 122 15-25 1-00
3000 159 64-54 o 20 10 116 6-95 0-69 |12 189 16843 1-10
4_1030 160 105:90 o 33 BIRLI 12-90 0-97
31 o P 239 . o
u application B R R 105 | MINIATURE AND EQUIPMENT TRANSFORMERS
AUTO TRANSFORMERS l’rimuvovl with sereen i . o e
. v ol Ampe ype rice &
TSR e rap |30V TRANSFORMERS gec.1 " e P A 4 h ¢
Cwatto No. £ & Prim:- 200-240V, Bec:- 12, 15, 20, 24, aov 8-0-3 = 200 238 1-12 010
20 113 1-00 -0 Alll[hl Type Price P& 0-6 0-6 300 500 234 1-18 0-10
75 64 2- 0-30 5 112 1-80 0-22 0-8 06 1000 1000 22 1-28 0-22
Taps:- 115, 200, 220, 240V l' 7 1-64 0-38 | 9-0-w - 100 13 085 0-10
150 4 2-40 0-38 2 B 248 0-38 0-9 0-9 330 330 230 1-28 [ '1)0
300 46 17 0-52 4 20 8-00 0-42 [ 0-8-% 0-8-4 500 500 207 1-70 0-22
500 87 8-90 069 4 21 8-65 0-52 | 0-8-9 0-8-4 1000 1000 208 2-30 0°80
1000 K4 12-60 0-82 5 51 440 0-52 | 15-0-15 - B Y 240 1-28 0-10
2000 95 : 24-00 i-10 6 117 5-25 0-52 0-13 , 0-16 200 200 236 1-28 0-10
3000 3 3260 1-20 b 88 8-80 0-67 20-0-20 — 30 24) 100 010
10 89 8-38 0-67 | o0-20 0-20 150 30 287 1-28 0-10
CASED AUTO TRANSFORMERS CEleed = Cofa a00 on 208 228 0438
FR0/RA0V to LIOV. Lend & Bocket ., | 30V TRANSFORMERS 20-12-0-12-20 700(0/C) 22 121 030
500 871G 9-46 0.7 | Prim:- 200-240V. 0-16-20 0-15-20 1000 1000 206 8-10 0-38
1000 a41a 16-50 1-00 | Bec:-18, 25, aa, 40. 80V. 0-15-27 0-16-27 500 500 208 2-38 0-38
Ampk Price P& p |0-16-27 0-15-27 1000 1000 204 2-40 0-38
o lg‘g 1-60 0-30 .
l 1 - 0-38
2 10¢ 33 04> |PLASTIC CASED SILICON BRIDGE RECTIFIERS
3 105 4-40 0-52 One Amp Two Anp Four Amp 81x Amp
4 106 5-48 0:52 50 Volt 85p 50 Volt 85p 100 Volt B5p 50 Volt 88p _
[ 107 8-85 0-67 | 100 Voit 5p 100 Volt 40p 200 Volt 59p 100 Volt 70p
¥ 118 11-87 0:97 | 200 Vot 28p 200 Volt 45p 400 Voit 68p 200 Volt 80p
] 119 14-15 0.97 | 600 Volt 30p 600 Volt 50p 600 Volt 76p 400 Volt
1000 Volt 86p 800 Volt £1-00 600 Volt £1-00
e
[ PLEASE ADD 10% FOR V.A.T.| ADD 10p P & P PER ORDER
BYRE HOUSE - No. 2 UNIT - WINGHEAP - GANTERBURY - KENT - CTI 3RW
»
Tel. Canterbury 52436

’

' NEW VALVES! GuARANTEED AND TESTED
24-HOUR SERVICE PRICES INCLUDE VAT

1RS 25 | AZ3L -88 | ECC83 24 ; EL4I -45 | PCF801 -27 | PY800 -80
185 23 | DAF91 -83 | ECC85 .30 | EL84 -80 | PCF802 -86 | PY801 -30
1T4 -18 | DAF96 -85 | ECHS5 -46 | EM80 -85 | PCF805 -85 | U256 68
384 -28 | DF91  -18 | ECH42 -55 | EM8B] -85 | PCL82 -28 | U26 -59
3v4 -46 | DF98  -36 | ECH8]1 -2]1 | EM84 -80 | PCL83 -58 | Ulgl -60
6/30L2 -48 | DE91 -26 | ECL80 -27 | EY88 -27 | PCL84 -81 | U251 -80
6BW7 48 | DK92 -47 ( ECL82 27 | EZ80 -19 | PCL85 -38 | UABCS0 ‘28
6F23 ‘84 | DE96 -48 | ECL83 -48 | EZ8] -2l | PCL86 -85 | UBC4l 0
8F25 -49 | DL92 22 | ECL86 KT6) 78 | PFL200 -48 | UBF89 -81
787  £1-75 | DL94 48 | EF39 43 | KT 76 | PL36 -48 | UCCss -81
12AU7 -17 | DL96 36 | EF41 54 | N78  £1-00 | PL81 41 | UCH42 -54
25L6GT -18 | DY86 21 | EF80 22 -42 | PL82 -87 | UCH8: -28
30C15 63 | DY87 1 | EF85 28 | PCB8 -42 | PL83 -80 | UCL82 -30
30C17 -78 | DYB02 -28 | EF88 28 | PC97 -34 | PL84 28 | UCL83 48
30C18 -85 | EABCS0 -20 | EF89 21 | PCS00 28 | PL500 -56 | UF41 47
30F5 -68 | EBC33 41 | EF9] 16 | PCC84 28 | PL504 -56 | UF8D 24
30FL1 -58 | EBC41 .42 | EF92 26 >89 40 ( PY32 -47 | ULM1 58
30FL14 -63 | EBF89 -24 | EF183 PCC189 -46 | PY33  -47 | UL84 87
30P19 63 | ECC81 -15 | EF184 27 | PCFB0 '25 | PY81 24 | UY4l 36
80PL1 -54.! RCC82 -17 ' EL33 -78 PCF86 -44 'PY82 -28 UYss 88

Post/Packing on 1 valve 7p, plus Sp per valve on each extra valve. Any parcel insured
agalnst damage in transit 3p extra. Office address, no callers.

83 Osbald Rond,
GERALD BERNARD Stoke Newi:zt::ltoll.‘on::n N.16

LEARN RADIO

& ELEGTRONICS AT HOME

No knowledge needed— Extras. Tools,transistors,

U.S.A.electronic
Manufacturers use

build as you learn with meter etc. All supplied.
the exciting new You could build a

%= 2
‘Technatron’ kit. No radio in weeks.
SEND FOR FREE 76 PAGE GUIDE TO RADIO/TV,
ELECTRONICS, C & G, TELECOMMS ETC.

containing 5-cores of non corrosive extra active flux. — D— -spv72 -d- —— -R-d,- G— —
YOU TOO CAN USE THIS RELIABLE SOLDER | Depe BPWAL Aldermaston Courn, Reading RGT 4PF
obtainable from your retailer. (ask for ‘ERSIN MULTICORE’)

e Multicore Solders Ltd.
MWQ Maylands Avenue,

. & Hemel Hempstead, Hertfordshire, HP2 7EP
Tel: Hemel Hempstead 3636 Telex: 82363

The leading U.K.&
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by building this Heathkit 12’ B/ W Portable

The new Heathkit GR-9900 portable 12" UHF
Monochrome Television kit. A unique chance to double
the pleasure available from any other television set —
because you build this yourself.

We've used the latest modular construction and
advanced design concepts to produce an outstandingly
high performance TV worthy of the Heathkit name.

All the main electronics are mounted on two easy-to-
assemble printed circuit boards—this plus the use of no
less than four integrated circuits perform the complex
function of IF, video, sound, line frame and scan.

Factory pre-aligned coils make alignment very easy and
there are four presetable pushbutton controls for

channei tuning—a luxury found in very few other models.
The quality and fidelity is therefore excellent, and of a
far higher standard than most ready-built televisions

in the shops.

The GR-9900 is portable too—equally at home on

FREE
Heathkit

Catalogue

Contains something for
everyone : Hi-Fi Stereo
Testers & Instruments, SWL
Metal Detectors . . . evena

Battery charger Kit.
Mail the coupon . . . Today

Heath (Gloucester) Limited,
Gloucester GL2 6EE.
LONDON showroom

233 Tottenham Court Road
Tel 636 7349

the mains or off your 12 volt battery for car, boat or
caravan use. Add to this Heath's world renowned
exparience In the design of equipment for first-time kit
builders, and you wlll be impressed on all counts of
engineering, styling, and performance.

The instruction manual Is surprisingly simple with big,
clear illustrations to map out your way. Would-be
TV engineer? Here's your chance to fearn—by actually
building a television yourself. The manual not only
shows you how to get 100% personalised quality control
on your own; in the svent of anything golng wrong, a
Trouble-Shooting sectlon enables you to find the fault—
and, in most cases, to put it right unaided.

The GR-9900 is a kit you'll be proud to build and
own. You have a choice of fully finished cabinets in
teak or modern white and the kit price, £62.70 (carriage
extra), includes a FREE high performance indoor aerial.

Choose cash or Heath Monthly Budget Plan

(Matl order prices and specifications subject to change without notice)

. - Dept. PW/11/73 |
EA | Heath (Gloucester) Limited, ]

L SIS VT It Tl  Gloucester GL2 6EE. Telephone 0452 29451J



HIGH FIDELITY
LOUDSPEAKER KIT

fane

Recommended
retail price

£10:98

including V.A.T.

Consisting of a Fane Model 803 ultra-low
resonance 8" speaker unit with PVYC cone
surround, and a Fane Model 303 high frequency
pressure tweeter together with a printed
circuit cross-over assembly with ferrite cored
coils.

SPECIFICATION OF UNITS
Model 803
8"

Model 303
Overall Diameter 3
Natural resonance 30Hz
Main resonance *35Hz
Magnet Pole Diameter 54
Magnet Flux Density 13,000 gauss
frequency response 30Hz-8kHz
Impedance 8-15 ohms
Power Handling *15 watts

1200Hz
Y

I0,00.0 £auss
2kHz-17kHz
8-15 ohms
*I5 watts
Very easy to assemble, this boxed kit comes
with acoustic foam damping material, panels,
screws, wire, wiring diagrams and instruc-
tions to provide a remarkable loudspeaker
assembly—a pair is ideal for stereo.

CABINETS for the ‘Mode One’ are available in Teak
veneer finish. SIZE 153” x 10}” x 9”.

*When used with above cabinet.

Please Distributors to the wholesale
:end' fl.A.E. ; and retail trade
deseriptive LINEAR PRODUCTS LTD.
{eaflet. Electron Works, Armley, Leeds

1 LSi2 3SA. Tel. 630126

Manufactured by

FANE ACOUSTICS LTD.

Hick Lane, Batley, Yorkshire.
Tel. Batley 6431

RECHARGEABLE

Mallory Cells need the new

KESTREL-DOWN

Battery Charger

EX COMPUTER PC PANELS

2 x 4 in. packed with semiconductors and

top quality resistors, capacitors, diodes etc.

Guaranteed min. 35 transistors plus data.
10 boards 50p (9p)

SPECIAL BARGAIN PACK

25 boards for £1 (25p).

Panels with 4 Power transistors sim OC28
50p (9p)

H A C SHORT-WAVE
] s » KITS

WORLD-WIDE RECEPTION

ELECTROLYTICS = I

68,000u 16, 44 x 2 in. dia., 25,000u 25v, 7 . L
8,000u, 4% x 3 dia. 50p (15p) 15,0001 (Sv, = -ﬁ *
10,0001 35v, 44 x 2 in. dia. 30p (10p), = '

20,0001 30v, 5,000 90v, 35,000u I5v,
2,000 25v wire ends 15p (Sp), 12 for u'éso) bt - -
(15p

SAIDIODES 4tz B0 (B, Baltery conlainer and six SA-15AA's

I8 LA CKINOGGLESIdpst 50p (8p) At last a battery charger designed to the limits
250 MIXED CAPACITORS 60p (8p) specifled by the Cell manufacturer. Carefully con-
250 MIXED RESISTORS ~ &0p (8) | | jiticted to piosent avercharging of backleai. the
150 HI-STAB RESISTORS 60p (8p) with a convenient method of always having fully
200 S| PLANAR DIODES 50p (5p) :caa'rlg;ifel\g?|la<:l:y‘llr\nlel‘sallne Manganese battery cells

SUB. MIN. CO-AX PLUGS & SKTS.

4 pairs 50p (5p)
REED RELAYS, MIXED 10 for 50p (Sp)
MICRO SWITCHES 8 for 50p (8p)

Specily KESTREL-DOWN Charger Model 2, 4 or
6*** depending on the number of batteries you wish
to recharge in one go and indicate required battery
size as lIsted below:

CHARGER WITH ONE FOR : TAPE
CONTAINER . £7-70 RECORDERS

Famous for over 35 years for Bhort-Wave Equip-
ment of quality. “H.A.C." were the Original
suppliers of Short-Wave Receiver Kits for the
amateur constructor. Over 10,000 satistied
customers-—inchuling Technical Colleges, Hos-
pitals. Public Schools. R.A.F., Army, Hams, etc.

NEW “DX” RECEIVER
Coniplete kit-—price £4-30 (incl. p. & p. & V.AT.).
Customer writex: " Australia. India and America
at loud volume.”—>1 am 14 years of age and
have logged over 130 stations. plus countless
Amateurs from all over the worki.*”
This kit contains all genunine short-wave com-
ponents, drilled chassix, valve, accexsories aud full
instructions. Ready to axsemible, and of course.
ax all our productk—iully guaranteed. Full range
of other 8.\W. including the famour maodel
“K* and “K plus (lllustrated above). All orders
despatched by return. Send now for free descrip-
tive catalogue, test report and order form,
EXCITING COMPETITION for Short-Wave
\isteners. Send stamped envelope for details.

“H.A.C.” SHORT-WAVE PRODUCTS
29 Oid Bond Street. London W.I

600

ASSORTED RELAYS 8 for £1 (12p)
MIN. GLASS NEONS 12 for 50p (5p)

10 WAY TERMINAL BLOCKS
10 for 55p (5p)

PAPST EXTRACTOR/BLOWER FANS
100 cfm 44 x 44 x 2 in £3-50 (28p)

Q-H BULBS 12v 55w 50p (5p)

Postage and package shown in brackets.
Please add 10% VAT to prices.

KEYTRONICS
(Mail Order only)
44 EARLS COURT ROAD
LONDON Ww8. 01-478 8499

TRANSISTOR
Batterles: RADIOS, RADIO-
TYPE SA-13D £1-51 each | CONTROLLED

TYPE SA-14C  £1-13 each | MODELS,
TYPE SA-15AA £0-61 each | £ ASHGUNS,

Additional Containers CORDLESS
£0-40 each | SHAVERS etc. . . .
for utterly depend-
ALL PRICES INCLUDE VAT | able power!
***If model 6 is used with SA-14C or 13D batteries an
extra contalner costing 40p is required.
Send lo

275 West End Lane, London NW6 1QS. 01-794 9611




NTERNET

ALL OFFERS APPLY TO UK ONLY
WHILST STOCKS LAST

Cassette Tape Recorder AC 240V.
Works on BV battery 4 x ¥ U11. Plano
keys. Sliding. V/C Earphone. Rem. Mic.
Built in Condenser Type Microphone.

£9-18 + 92 VAT. Price £10-10, P. & P,
included.

Microphone opt. £2:00 + VAT.
Cassette Tape opt. 35p + VAT,

Car Radio No. S101. 12V. Neg. and Pos.
polarity, Fixing Bracket. 4" Speaker. . w2448 In 3 2 i
{ ’ 3 f 3

£6-20 + 62p VAT. Price £6 82. ' ) “aw W

Radio MW/LW No. J70. MW/LW. Battery
only, LX12 U12. Pen Light.

£4:20 + 42p VAT, Price £4:72, P. and P.
included.

INTERNET RADIO (PRODUCTS) LTD.

100-102 BECKENHAM ROAD, BECKENHAM, KENT, BR3 4RH
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SAME DAY SERVICE
V A L V E S NEW ! TESTED! GUARANTEED !

SETS 1R5, 185, 1T4, 384, 3V4, DAF91, DF91, DK91, DL92, DLY4.
Set of 4 for £1:20. DAF96, DF96, DK96, DL96, 4 for £1-55.
R

1R5 ‘30 (30L1 -2 EBF89 -25| Y87 28| PCL85 87 | UAF42 50
185 ‘25 [ 30L15 54 | ECCBl -20 | EZ40 40 | PCL86 87 | UBC41 -43
1T4 20| 30L17 -85 | ECC82 21| EZ41 40 PCL88 -80 | UBF80 -34
384 ‘27| 30P4 -84 ECC83 -35| EZ80  -21  PCL800 -89 | UBF8Y -32
F“ll12 MONTH 3vd -47 | 30P12 -89 | ECC85 31 | Ez81  -22 PCL805 37 | UCCS4 -32
S5Y3GT -30 | 30P19 -84 | ECC804 -50 EZ90 30 PENA4 77| UCC85 32
AFTER SAlEs 571G -35 30PL1 56 ECF80 30| GZ30 -34 PEN36C 70 | UCF80 -30
6/30L2 -50 | 30PL13 75 ECH35 -48 (232 40 | PFL200 49 | UCH42 -58
SERVIGE 8AM6 18 | 30PL14 -75 | ECH42 56 KT41 -77 PL36 -48 | UCHS1 -30
6AQ5 35 | 3BW4 30 ECHgl 23 KT61 75 PL81 43 | UCL82 -32
. J 6AT6 20 50CD6G -68 | ECH83 40 KT66 78 PL8IA 47 | UCL83 50
- with probably the best 6AUS 20 | 807  -55 | ECHS3 -35 KTB8 200 PL82 -28| UFil  -49
discounts offered in the U.K. 6BA6  -23|6063 75| ECL80 30 LN319 56 PL83 33 | UK'S9 25
- = 6BE6 23| AZ3l  -40 | ECL82 20| LN329 80 PLB4 -27 UL4l 53
ALL PRIGES ARE INGCLUSIVE OF V.A.T 6BJ6 44 B349 70 | ECL83 49 LN339 -85 PL600 58 UL84 -30
oFiala 6BW7 32 B729 -g; ECL86 35| N78 £1-05 | PL504 58 | UM84 2%
6F14 35| CCH35 -67| EF374 -85 P8l 25 | PMB4 -30 UY4l 3
FANTASTIC OFFER | AMPLIFIERS 6F23 88| CY31 40 EF39 45 PABCS0 31 PX25 125 UY85 23
GARRARD SP25 Mk [ll. | Please add 95p P. & P. & Ins. 6125  -50 | DAF91 25 EFal1 55| PC86 -44 PY32 -48 W77 43
Goldring GB800. Teak finish, Amstrad 8000 Mk Il £15-95 6V6GT 28| DAF96 36 EF80 23 IC88  -44 PY33 48 | X148 180
plinth and tinted cover with Amstrad 1C2000 Mk Ii £34-95 6X4 -30 | DF91 .20 EF85 28 | PC96  -42 PY80 30 | Z77 22
mains lead and DIN plug and Amstrad Integra 4000 £22-95 6X5GT 28 DF96 36 EF88 28 PCO7 35 PYS1 29|
screened lead. All fully wired. | Alpha Highgate FA400 £39-05 7H7 27 DH77 20 EF89 22| PCY00 28 PYB2 25| Transistors
Please add £1-75 14-75 Global 10 ~ 10 £19-75 787 1-80 | DK91 -30| EF91  -18 | PCC84 20 | PY83. 28 ACl07 -17
for P. & P. and Ins. Giobal 20 + 20 £25 95 10P13 .53 | DK92 48 | EF92 27 PCCs5 23 PY88  -83 | ACI127 18
Egll::g: |7ggo 2;48'33 12AT7 20 gxgoe 33 Emg -gg PCC88 ~§s PY800 31| ADI40 37
: 12AU7 21 DL92 27 | EF183 27| PCC89 41 | PY801 31 AFI15 -20
TURNTABLES Metrosound ST20E Mk I £29-45 12AX7 25| DL94 47 | EFI84 30| PCCI89 48 | R19 ‘30 | AF116  -20
Please add 95p P. & P. & Ins. Metrosound 5T60 £50 -85 19BG6G 75 | DLS6  -38 | EHO0  -38  PCC805 70 | R20 70 | AFL1T 20
BSR MP60 €915 Rogers R/Brook (Ch)} £41-15 20F2 87 DY86 22| EL33 75 PCF80 28 |U25 -84 AF125 17
Garrard SP25 Mk Il £9-95 | Rogers R/Brook Mk Il (Ca) £44-35 20P3 75 DY87 92 EL34 -48 PCF82 -33 | U26 ‘82 | AF127 17
Garrard SL65B £12°75 Rogers R/bourne (Ch) £54-25 25L6GT -19 | DY802 30| EL41  -47 | PCF86 48 | U47 7B 0CH 12
Garrard AP76 £16:75 Rogers R/bourne (Ca) £56°75 25U4GT 57 | EABC80 32 | EL84 23 | PCF800 -55  U49 70 | oCds 12
Garrard 401 £27-75 Sinclair 2000 £24-00 30C1 -26 | EAF42 44 | EL90 35 \ PCFB01 28  UT78 30 | 0C71 12
Garrard Zero 100 (sgle) €33-95 Sinclair 3000 £30-50 30C15  -55 | EBOl 12| EL500 -62 | PCF802 -39 U191 63 0C72 12
Garrard Zero 100 (Auto)  £37-45 | Sinclair 605 £21-45 30C17 76 | EBC33 43 EMS80 38 | PCF805 ‘67 U193 31| 0C75 12
Goldring GL85/P P&C £59-30 Sinclair PRO 60 2 x Z30/PZS5 £16-40 30C18 ' -67 | EBC41 44 | EMS81 38 | PCF806 58 U251 -61 | OC81 12
Goldring GI101/P P&C £19:35 Sinclair PRO 602 x Z30/PZ6 £19-45 30F5 ‘80 | EBC81 30| EM84 32 | PCF808 -85 U301 -38 | OCBID  -12
Goldring GL72 £21-90 | Sinclair PRO 60 2 x Z50/PZ8 30FL1 60 EBCY0 22| EM87 47 PCL82 -30 U329 66 |0C82 12
Goldring GL72/P £28°50 Trans . . £25-25 30FL12 -68 | EBF'80 29| EY51 36 PCL83 -55 U801 75| 0Cs2D -12
Goldring GL75 £27-35 Sinclair AFU (Filter Unit) £4-95 30FL14 -85 EBF83 -39 |EY86 20 | PCL84 -33  UABCS0-29 OCli0 -23
Goldring GL75/P €33-90 Sinclair Stereo 60 Pre-amp £7-35
SO LS cono 058 | Shoir Z3Ame READERS RADIO
Goodmans TD100 P&C G800 Cartl | ggncllayr %—;%@mp 3 S'ig
715 nclair ower Jupp -
Thornes TDI25 03,95 | Sinciair P76 Power Subp 418 85 TORQUAY GARDENS, REDBRIDGE, ILFORD,
Thorens TDI25 AB Mk Il £92-50 ginc:air ;%g ’r;mns 'I;rans ég?g ESSEX. Tel. 01-550 7441.
Thorens TD160 AB & C £51-26 inclair ower Supp .
w:;rens T ARt ol e PR':CES ARE IN/CLURS-WE oIF VIAT;; ONLY p:s::cs |sI E)I(TRA
harfedale Linton with cart ' inimum post/packing on | valve 8p., on each additional valve
£25-50 PTU NdEdkclA MPPL'FI ER'S (3p. per. valve extra) !
lease a 110 P. & P, & Ins, An arcel insured against damage in transit 3p extra.
TUNERS Alpha FR 3000 £61-35 — = - -
Please add 95p P. & P. & Ins. Goodmans Module 80 £59-90
Alpha Highgate FT150 £32-95 | Goodmans Mod 80 Com. £106-50
Amstrad Multiplex 3000 £24-50 Goodmans Mod 90 £74-75
Lowther FM Mk 8 N/P £42-75 Goodmans One-Ten £86-50
Lowther FM Mk 9 N/P £72-50 Rogers R/brook (Cha) £61-95
Metrosound FMS 20 Mk 1l £36:95 Rotel 150A £45-25
Rogers R/brook FET 4 (Cha) £32:95 | Rotel 200A £57 95
Rogers R/brook FET 4 (Cased) Wharfedale WE 40 Receiver £69-95
£36-50
Sinclair PRO60 Mod £14-90 . .
! ! . CONTENTS. P.C. Chassis Board, Chemicals, Etching Manual, Infra-Red Photo-
Sinclair cased tuner £25-30 PLINTH AND transistor, Latching Relay, 2 Transistors, Diode, Resistors, Gain Control, Terminal
COVERS Block, Elegant Case, 8crews, etc. In fact everything you need to build a Steady-
SPEAKERS | £320* Light Photo-8witch/Counter/Burglar Alarm, etc. (Profect No. 1) which can be
£1:65 for P. & P. (per pair) modified for modulated-light operation with a few additional components.
Amstrad Acoustra 1500 £16-90 For Gar-
Amstrad Acoustra 2500 £30-75 rard SP2S. PHOTOELECTRIC KIT
Apollo 138 £15-95 | 2025 TC,
B & W DM5 £38-50 | 3000. BSR £2.85
Celestion Ditton 15 £50-75 | McDonald
Celestion Ditton 44 £79-95 | MP60 £3.08 P. & P. 71p. For Postage and Pack. 16p (U.K.)
Goodmans D/Maxim £39-70 AP76, SL72B, SL9SB, etc. Commonwealth
Goodmans Mexzo 3 £49° 95 €4:75 + 71p P. & P. PHOTOELECTRIC 8 SURFACE MAT
Goodmans Havant £34-95 G2y 000 (T AIL 25p
e sieLe seam TYRL) 4 AIR MAIL £1-40
Keletron KS4 £13-95 CARTRIDGES
Keletron KS8 £22° 50 Australia, New Zealand,
Sinclair Q16 £10-95 | Please add [Ip P, & P. & Ins. 8. Africa, Canada and U.8.A.
Sinclair Q30 £30-95 80":"!"56688%)0 é%;g v Also Essential Data Circults
Wharfedale Denton |l £26-95 Gg‘d:;:‘lg CBOOE e ey and Plans for Building
Goldring G800SE £01-00 * 10 advanced Designs
SPEAKER UNITS | Shure M3D £3-30
Wharfedale Linton Kit £16-85 Shure M44E £4-45 INVISIBLE BEAM OPTICAL KIT
Wharfedale Glendale Kit £19-95 Shure M5SSE £5-00 Everything needed {except plywood) for building: 1 Invisible-Beam Projector and 1
Goodmans Din 20 Kit £14-85 Shure 75ED Type 2 £9:95 Photocell Receiver (as illustrated). Suitable for all Photoelectric Burglar Alarms.
Shure VIS £28-00 Counters, Door Openers, etc.
Shure M7SE) Type 2 £8-15 CONTENTS: 2 lenses, 2 mirrors; 2 45-degree wooden blocks. Infra-red filter, pro-
jector lamp holder, screws, nails, brackets, building plans, etc. Price £1-45. Postage
> Prices coarect at (;me of gboing and P'ack. 10p (U.K.). Commonwealth: Surface Mail 20p, Air Mail 50p.
55 E) an subject
B raan. ) 2nd are subi LONG RANGE INVISIBLE BEAM OPTICAL KIT

CONTENTS: As above. Twice the range of standard kit. Large Lenses, Filter,

ete. Price £2:10. Postage 15p (U.K.) Commonwealth: Surface 20p. Air Mail £1-15.
A“nj BIOFEEDBACK AMPLIFIER KIT

Tunable, General-Purpose. Interference-Rejecting Differential Amplifier for experi-

P 3 mental investigation of signals produced by the brain, heart and muscles. When
used with an oscilloscope, or aural indicator, it enables you to monitor your brain-
waves, learn to relax,meditate, etc.

= CONTENTS: All Capacitors, Resistors, Pots, Semiconductors, I.C., El d
Dept Pwil, 174 Pentonville “0!(’. London, N1. Telephone 07-278 1 I).;adsijuhn.ssi&,)Case. Batteriess, Plans aznod Instructionz. Price £4'75 postage an\ pack.
a 26p {U.K.}. Commonwealth: tace . Air Mail £1.
Or: 4 High View Parade, Redbridge Lane East, Woodford Avenue, {F- R Commonw CLLEEI e #
:01- ALPHA-BETHA-THETA BRAINWAVE MONITOR KIT
"'0!“. E""' Tel: 01-550 1086. Aural Brainwave Indicator for use with a Biofeedback Amplifier. Converts subsonic
Opén Monday to Saturday'9.30 a.m. to brain frequencies into audible signals for easy recognition.
6 pm. LATE NIGHT FRIDAY 7 p.m. CONTENTS: Reslstors, Pots, Capacitors, Transistoléss, Diodes, Leads, Chassil,l(;ase,
: Earphone, Battery, Plans and instructions. Price £3-25, postage and pack. 15p (U.K.)
. Order with contidence Seno Postal Order. Cheque J N g ?
MA'[ ORDERS Money Order. Bank Draft. Gico or Cash by Registered Commonywealth: Surface 20p. Alr Mail 75p.

Mail. CALLERS. Please note that cheques can only be accepted togetner YORK ELECTRICS Mall Order Dept

witn cheque.caids (not Barclay Card)

2 minutes from KING'S CROSS. EUSTON & ST PANCRAS 335 BATTERSEA PARK ROAD, LONDON, S.wW.11

Send 8.A.E. for full details, a brief description of all Kits and Projects.

on main road lsading to the East and West Country
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I.L.P. (Electronics) Ltd

100 WATTS!

** NO EXTERNAL COMPONENTS

* MECHANICALLY & ELECTRICALLY
ROBUST

* INTEGRAL HEATSINK
* HERMETICALLY SEALED UNIT
* ATTRACTIVE APPEARANCE
* LOW COST
* BRITISH BUILT

With the development of the HY200, ILP bring you the first COMPLETE Hybrid Power
Amplifier.

COMPLETE: because the HY200 uses no external components!

COMPLETE: because the HY200 is its own heatsink!

By the use of integrated circuit technique, using 27 transistors, the HY200 achieves total
component integration. The use of specially developed high thermally conductive alloy
and encapsulant is responsible for its compact size and robust nature.

The module is protected by the generous design of the output circuit, incorporating
25amp transistors. A fuse in the speaker lina completes protection.

Only 5 connections are provided, input, output, power lines and earth.

OUTPUT POWER: 100 watts RMS; 200 watts peak music power. INPUT iIMPEDANCE:
10kQ., INPUT SENSITIVITY: 0Dbm (0-775volt RMS). LOAD IMPEDANCE: 4-16%.
TOTAL HARMONIC DISTORTION: less than 0:1% at 100 watts, typically 0-05%.
SIGNAL : NOISE: better than 75Db relative to 100 watts. FREQUENCY RESPONSE:
10Hz-50KHz +1Db. SUPPLY VOLTAGE: +45volts. APPLICATIONS: P.A,, Disco,
Groups, Hi-Fi, Industrial. PRICE: £14-90 inc. VAT & P&P. Trade applications welcomed.

CROSSLAND HOUSE - NACKINGTON-CANTERBURY-KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our d-scretion updated versions of advertisad designs
where applicable.
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The largest selection

BRAND NEW FULLY GUARANTEED DEVICES

Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep Type Pricep
AC107 22 ADI61 37 BCl45 50 BDI33 72 BFI82 44 MATI20 21 26308 39 2N2148 63 2N3053 1p  2N4069 11
ACL13 22 ADI62 37 BCl47 11 BDI35 44 BF183 44  MATI2Z1 22 26309 89 2N2160 66 2N3054 61  2N4060 18
AClls 26 ADI6L & BC148 11 BDI38 44 BFI84 28 MPFI02 48 26339 22 2N2192 89  9N3056 55 2N4061 18
ACII7K 28 AD162 (MP) BCl49 13 BDI37 50 DBFI85 83 MPFl04 41  2G339A 18 2N2193 89 2N3391 16  2N4062 13
AC122 13 61 BCI60 20 BDI38 55 BFI88 44 MPF105 41 20344 20 2N2194 39 2N3301A 18 2N4284 19
ACl25 19 ADTI40 55 BCl51 22 BD139 61 BF194 13 0OCL9 89 20345 18  2N2217 24 9N3392 18  9oN4285 18
ACl26 19 AFLI4 27 BCl32 19 BDI40 68 BF195 13  0OC20 70 2G371 18 2N2218 22  2N3393 16  2N4286 19
ACl27 19 AF115 27 BC163 81 BDIS5 88 BFIg6 16 0C22 42 2G371B 13  2N2219 22  9N3304 16  2N4287 19
ACI128 19 AF116 27 BCls4 33 BDI75 86 BF197 18 0C23 46 26373 19  2N2220 24  2N3395 19  92N4288 19
AC132 18 AFI17 27 BCls7 20 BDI76 68 BF200 50 0C% 62 20374 19 9N2221 22 2N3402 23  9N4289 19
AC13¢ 16 AF118 89 BC158 13 BDI?7 72 BF222 106 0C25 42 2G377 38 2N2222 22  2N3403 23  2N4200 19
AC137 16 AFI24 83 BC159 13 BDI78 72 BF257 50 OC26 28 2G378 18 2N2368 19 2N3404 81  2N4201 19
ACl41 18 AF125 28 BCi60 §0 BDI79 77 BF258 66  0C28 55 2G381 18  2N2369 18  9N3405 46  2N4292 19
ACI4IE 18 AFi26 31 BClSl 55 BDIe0 77 BF269 94  0C29 85 G382 18  2N2369A 18  2N3414 17  2N4203 19
ACl42 16 AF127 81 BCl67 13 BDI85 72 BF262 61  OC3% 46  2G401 88  2N2411 27 2N3415 17 2N5172 13
ACl42K 19 AF139 83 BCl68 13 BDI8SS 72 BF263 61  0C36 65 2G414 33  0ON2412 27  2N34i6 81  2N54ST 85
ACIST 17 AFI178 33 BCis9 13 BD187 77 BFe70 88  0C4l 22 2G417 28  2N2646 58  2N3417 31  2N5458 35
ACls4 22 AF178 55 BC170 13 BD18S 77 BF2ll 83  OC42 27 2N388 39  92N2711 28  2N3525 83  2N5469 44
ACI65 22 AF180 55 BCI71 16 BD1Sss 83 BF272 88  OC44 16 2N388A 61  2N2712 23  2N3646 10 28301 55
AC156 28 AF181 60 BCi72 16 BDI1S0 83 BF273 89 OC45 14 2N404 22 2N2714 23  2N3702 11  28302A4 48
ACl57 27 AFi88 60 BC173 16 BDl95 94 BF274 80  OC70 11 2N404A 81  2M2904 19  2N3703 11 28302 48
ACl65 22 AF239 41 BCl74 16 BDI9% 94 BFWI0 66 OCT1 11  2N524 48  2N2004A 28  2N3704 12 28303 61
AClé6 22 ALloZ 72 BCl75 24 BDlg7 99 BFX29 30 0C72 16 2N527 54 g2Na2g05 23 oN3705 11 28304 77
AC167 22 AL103 72 BCI77 21 BD198 99 BFX84 24 OCH4 18 2Ns98 46  2N2005A 23 2Ns706 10 28305 98
AC168 27 ABY26 8 BC178 21 BDI99 105 BFX85 33 OCW 17 2N899 50  9N2906 17  2N3707 12 28308 93
aC169 16 A8SY27 33 BCl79 1 BD200 105 BFX86 24 0C 17 2Nep6 14  2N2006A 20  2N3708 8 28307 03
AC176 22 ASY28 28 BC1s80 827 BD205 8 BFX87 27 0OC77 28 2N697 15  2N2907 28  2N37090 10 28321 62
AC177 27 ABY29 %8 BC1s1 27 BD206 8 BFX88 24 0Csl 17 2Ne®8 27  2N2907A 24  2N3710 10 28322 8
AC178 81 ASY50 28  BCIS8 11 BD207 105 BFYS0 22 OCS1ID 17 2N699 89  2N2923 16  2N3711 10 283224 46
AC179 31 ASYs1 28 BCI82L 11  BD208 105 BFY5l 28  OC82 17 2N706 9 2N2024 16  2N3819 81 28323 62
AC180 18 ASY52 28 BCI83 11 BDY20 110 BFY52 22 0OC8D 17 2N706A 10 2N2025 16  2N3820 56 28324 77
ACI80K 22 ASY54 28 BCIS3SL 11 BFIl5 27 BFY53 189  0C83 22 oN708 13  2N2026(G) 14  2N382l 89 28326 77
aCisl 19 ASYs5 8 BCls4 13 BF117 50 BPX25 94 0084 22 9oN7I1 83  2N2926(Y)12  2N3823 81 28328 77
ACI81K 22 ABYs6 28 BCIS84L 13 BFU8 77 BBX19 17 0C1389 22 2N717 89  2N2926(0) 11  2N3903 81 28327 77
ACI87 24 ASY57 o8 BCis6 31 BFil9 77 BSX20 17 0Ci40 22 9oNTI8 27  2N2926(R)11  2N3904 83 28701 48
ACIS7K 22 ASYS58 8 BCis7 81 BFi2l 50 BSY25 17 0C169 28 2N718A 55  2N2926(B)11  2N3905 31 40361 44
AC188 24 AS231 44 BC207 12 BF123 56 BSY26 17 0C170 28 2N726 31  2N3010 77 2N3906 30 40362 50
AClsex 22 BT 10 DGae 13 brisy 55 DBAYss 17 oca0 5 oNws g oot 1o N 13
CY17 28 108 0 2 aN
ACY18 82 BCl09 11 BO2I2L 12 BF152 61  BSY20 17 0C201 81 2N744 22 DIODES ARD RECTIFIERS
ACY1s 22 BClI3 11 BC2I3L 12 BFIG3 50 BSY38 20 00202 31 2N8l4 18  AAll9 9 BY133 28  O0A70 8
ACY20 22 BCl1l4 17 BC2I4L 18 BFI64 50 BSY39 20 0C203 28 2N918 33  AA120 9 BYled B85  OAT9 8
ACY21 22 BClls 17 BC225 28 BFI65 77 BSY40 31 0C204 28  2N929 23 AAIZ0 9 BYX38/3046  QAB1 8
ACY22 18 BCl16 17 BC226 89 BF166 53 BSY4l 31  0C205 39 2N930 23  AAY30 10 BYZI0 39  OA85 10
ACy27 20 BC117 17 BCY30 27 BFl57 61 BSY9 14 0C309 44 2N1131 22 AAZI13 11  BYZIl 33  0A90 ?
ACy28 21 BCll8 11 BCY31 29 BF158 61 BSY9A 14 OCP71 48 2N1132 24 BA100 11  BYZ12 383  O0A9l ?
ACy2e 39 BCl19 33 BCY32 88 BF159 66 Bul0s 220 ORPI2 48 2NI1302 16 BAIl6 28 BYZ13 28  0A95 8
ACY30 81 BCI20 88 BCY33 24 BF160 44 CIIIE 55 ORP60 44 0N1303 16 BAI26 24 BYZI6 44  0A200 ?
ACY3l 381 BCl25 13 BCva4 88 BFlé2 44 C400 33 ORP61 44 2N1304 19 BAl48 18 BYZI7 80  0A202 8
ACY34 23 BCl26 2 BCY70 16 BF163 44  C407 28 P346A 22 2N1305 18 BAls4 13 BYZ1E 39 8DI0 s
ACY35 23 BC132 13 BCY71 20 BF164 44  C424 22 P397 48  92N1306 28 BAlSS 18 BYZ19 81  8DI19 8
ACY36 31 BC134 20 BCY?72 18 BF1e5 44  ©425 55 8T140 14 2N1307 23 BAls6 15 1N34 8
ACY40 19 BCI35 13 BCZ10 22 BF167 24  C426 389 8T141 19 2N1308 g8 BYI0 17 (0A91 Eq)8  IN34A 8
ACY41 20 BC138 17 BCZ1l 28 BFIT3 24 C428 22 TIS43 33 92N1309 26 BY101 13 1N914 7
ACY44 39 BC137 17 BCXI2 28 BFI76 39  Cd4l 33 UT48 30 2N1613 22 BY105 19 (omo -0AT9 1N918 ?
AD130 42 BCI3%. 44 BDI121 68 BFI77 39 C4d2 33 9@30l 21 9N1711 22 BYll4 13 Eq.) 7 IN44B 7
ADl40 53 BCl40 33 BDI23 72 BF178 33  Cdd4 39 206302 21 9N1889 35 BYI28 18  OAS 39 1ao2l 11
AD142 53 DBCl4l 33 BDl24 66 BF179 33  Cd50 24 26303 21 2N1890 50 BY127 17 OABBL 28 1895l 7
ADI43 42 BCl42 83 BDI31 8§5 BF180 338 MATI00 21  2G304 27 ©2N1893 41 BYI28 17  OAlo 39
ADI49 55 BCl43 38 BDI32 66 BFISl 33 MATI01 22 263068 44 2N2147 789 BYI30 18  OA47 8
LINEAR 1.C’s—FULL SPEC, DTL 930l ggmes
Price LOGIC 1.C’s -
Trpe Mo S e o 74 Series T.T.L. I1.C’s
BP 201C—8L201C 70p  59p Sop § Tope 1§ i”% 100+ #Hefee He
BP701C—SL701C 70p  55p 50p § BRSSO 150 g ﬁ" BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
BP 702C—8L702C 70p 555 500 § B B PO GUARANTEED. ALL FAMOUS MANUPACTURERS
BP 70272702  bop  50p 44p @ BP938 l4p 130 12p
BP709—72708 40p 88p 83p f§ BP935 l4p 13p 12p 1 25 100+| 1 25 100+ 1 25 100+
BP 709P—uA709C 40p  $8p 33p § BP936 l4p  13p 12p 8N7400 0-17 0-18 (0-158N7450 017 0-18 0-15/8N74141 0-74 071 0-64
BP 71072710  50p  46p 44p J BPo44 14p 13p 12p 8N7401 0-17 0-16 0 15[8N7451 0-17 0-16 0-15/8N7414581-85 £1-54 £1-43
BP 711—pa71l  50p  48p 44p [ BP94S 28p 27 24D BN7402 0-17 016 0-15[8N7453 0-17 0-18 0-158N74150£3-30 #£2-97 £2-78
BP 74172741  B55p  b0p 45p [ BP946 18p 12p  1lip SN7403 0-17 0-18 0-15(8N7454 0-17 0-18 0-158N74151£1-10 £1-05 0-09
A703C slp gep 27p f] BP94s 28p 270 24p 8N7404 0-17 016 0-15/8N7460 0-17 0-18 0-15/8N7415381-82 £1-21 £1-05
TAA 263 770  66p 6lp J BFISL 720  66p  6lp 8N7405 0-17 0-18 0 15/8N7470 0-32 0-20 0-27|SN7415421-98 81-87 £1-78
TAA 293 9sp 83p 77p J BE96E2 18 12p 1lp 8N7406 0-89 03¢ 0-31/8N7472 082 0-20 0-27/8N7416521-54 £1-43 #1328
TAA 350 £1-87p £1-74p £1.85p f§ BE9093 44p 42p  39p 8N7407 039 0-34 031 8N7473 041 0-39 0-35|8N7415621-54 £1-43 £1-82
BP9094 44p 42 30p SN7408 020 0-19 0-188N7474 041 0-33 0-35/SN74157£2-09 £1-98 £1-87
BP9097 44p 42  89p 8N7409 0-20 0-19 0-18)8N7475 0-50 0-48 0-46(3N74160£1-98 8£1-87 £1-78
BP9099 44p dp  30p 8N7410 017 0-18 0-1818N7470 0-44 0-48 0-42(8N74181£1.98 £1-87 £1-78
NUMERICAL Devices may be mixed to qualify BN7411 0-28 0-27 O e[snuao 074 071 0°64/SN7416284 40 2£4-13 23.85
for quantity price. Larger quantity SN7412 0-39 0-34 0-81]8N7481 £1-32 £1-27 £1-21|SN7416324-40 £4-13 28-85
INDICATOR TUBES prices on application. (DTL 930 8N7413 0-32 029 0-278N7482 098 095 0 04SN7416482-43 £2-87 £2-81
D86 .. 1.7 [ Beries only). SN7416 0-48 0-44 0-428N7483 £1-21 £1-16 81 -05/SN7416582-48 22428 22-87
GR116 I £1-70 8N7417 0-48 0-44 0-42(8N7484 £1-10 £1-05 0-99/SN74166£3-85 £3-58 £330
3015F Mibitron .. £1-50 8N7420 0-17 016 0-15(8N7485 £8.96 £3-85 #£3-74|SN7417482-53 £2.42 2331
All indfcators 0.9 + Decimal point. 8N7422 055 068 0-50/8N7486 0-35 0-34 0-33[BN7417581-76 #£1-65 £1-54
All side viewing. Full data for all § VOLTAGE REGULATORS 8N7423 055 0-53 0-50{8N7489 £6-05 £5-78 85 -50|SN7417682-75 £2-64 £2-53
types available on request. TO.3 Plastic 1-5 Amps SN74256 0-55 058 0-50/SN7490 0-74 0-71 0-84[SN7417782-75 22-64 £2-53
UA 7805 Gv. (Buuiv. to MVR 5V) SN7426 050 0-46 0-44/8N7491 21:10 £1-06 0-99|SN74180£2-20 £1-76 £1-54
SN7427 050 048 O0-44BN7492 074 0-71 0-64/SN74181£6-05 £5-50 #£5-23
PPl A [ i S ey e AL R R
P IR 8N7430 O . 0-15 . . 0-75(8N74184 3 . .
LC. Radio Rec. Incl. full cir. data. SN7432 0-50 0-46 0-448N7495 085 082 0 75/SN74100£2-15 £2-09 22-04
8N7433 g-ml; 0-83 O 77.3}:7493 0-98 A)-s’;g ," sg EN“lgl :zg-i)ss £2-04 g-gg
_IN-LINE 8N7437 071 0-88 0-66/BN7410081-82 £1- 1-71{8N7419282-15 £2-09 42
R,"';L {’; Tead gﬂf,gﬁ“,;,, use with SN7438 071 0-68 0-68SN7410481-07 81-04 0-97SN74193£2-20 £1-98 £1-98
R.T.L. LOGIC 1.C’s DUALIN-LINE I1Ca. TWO Ranges 8N7440 017 0-16 0-15/8N7410521 07 21-04 0-97[8N7410442-97 2£2-88 #£2-75
PROFESSIONAL & NEW LOW COST. SN7441 0-74 0-71 0-848N74107 0-44 0-48 0-40|8N74195£2-20 £2:09 351-98
Price each 8N7442 074 071 0-64/SN74110 061 0-59 0-85/SN7419681-98 £1-87 £1-78
1-24 25-99 100 up f PROF.TYPE No. 1-24 25-99 100up. 8N7443 £1-43 £1-38 £1-92/8N7411121-88 £1-27 £1-21/8N7419781-98 21.87 £1-78
ULS00 s8p  36p  20p TSO l4pintype 33p 80p 270 SN7444 21-43 £1-38 $1-32SN74L8SL10 £1-06  O-S9/8N7410826-05 2550 £4-35
Tord 350 365 20p T80 16 ,, . 38p 86p 32p SN7445 £1-88 £1-95 £1-93SN7411981-49 81-38 £1-21'8N7419926-06 2550 8495
ULe23 Bp  51p 49 LOW COST No. SN7446 £1-07 £1-04 0-978N74121 0-44 0-41 0-38(3 Terminal Pos Volt m TO.3
BPS 14 16p 1dp 12p 8N7447 £1-10 £1-07 £1-05(8N74122£1-54 £1-43 £1-21|Plastio O/P 1.5 Amps. 2A7805
BPS 16 17p 15p 18p 8N7448 £1-10 £1-07 81-05/8N74123£8-08 £2:97 22:86/5V. & HATB12 12V 12178 oach

ALL PRICES INCLUDE VAT.



-the lowest prices!

BRAND NEW ’I‘E‘XAS g::gsggg&ncmon QUALITY TESTED SEMICONDUCTORS ) KING OF THE PAKS Unequalled Value and Quality
SBR NI RANSISTORS Direct replacement for Pak No. Erice
Coded and G oaranteed T18 4l3raml BEN 3000 on ] o SUPER PAK NEW BI-PAK UNTESTED
also electrically equiva- 20 Red spot tranalstors PNP ........ 0-85
Pak No. EQVT ent to 2N2646 Q2 18 White spot R.F. transiators PNF . 0-55 SEMICONDUCTORS
T1 8 2G3713 0OC71 1 25 100+ 4 OC 77 type transistors ........... 0-56
T2 8 D1374 0C75 {0-30 028 0-22 Qc 6 Matched translstors 0044/45/81/811)0 85 Money back refund il not satisfied
T3 8 DI216 OC8ID Q5 4 OC 75 transistora ... 0-55
T4 8 2G38IT OC81 Q6 5 OC 72 transistors . 0-866 Pak No, Description Price
T5 8 2G382T 0C82 | GENERAL PURPOSE [Q7 4 AC 128 transistors PNP high gain. . 0-55 £p
T6 R 26344B OC44 | NPN SILICON SWITCH-|Q8 4 AC 126 transistors PNP . 0-85 U 1 120 Glass Sub-Min. General Purpose Gernisnium Diodes 055
T7 8 2G345B O0C46 |ING TRANS. TO0-18{Q9 7 OC 81 tyve transistors .. . 0-68 U 2 60 Mixed Germaninm Translstora AF/RF 3
T8 82G378 QC78 f{SIM. TO 2N706/8. BSY- | Q10 7 OC 71 type transistors . . 055 a0 il ) e L COoR 0-55
T9 8 2G309A 2N1302f 27/28/88A. All usable { Q11 2 AC 127[128 Complementary palrs U 3 75 Germanlum Gold Bonded S8ab-Min. like OAS, 0A47 .... 0-55
T10 8 2G417  AFIW7 d]evlces no It:gan or short NPIN . 0-88 U4 40 Ger Transistors like OC81, AC128 ... ........ 0-55
All k clreuits. A AVAIL- | Q13 3 AF llﬁ type transistors .. 0-85 o
85p each pal ABLE in PNP 8im. to | Q13 3 AF 117 type transistors . 085 DS 605200y Sab: MY Bilicont lod e L
2N2908, Bclwo. When [ Q14 3 OC 171 H.F. type transistora ... ... 0-55 U6 30 Bl Planar Traos. NPN like BET95A. 2N7os .......... 0-55
ordering please state | Q15 7 2N2926 Bil. Epoxy transistors U7 16 BIL Rectifiers TOP-HAT 750mA VLTG. RANGE up to 1000 0-55
ND 120 RIXIE . e e o LTl s UL
TRANSISTOR. _ /o | Preference NPN or FNP. e e =T U8 50 Bil. Plsnar Diodes DO-7 Glasa 250mA like 0A200/202 .. 0-65
Suitable replacement for§ 90 For 065 CCANSIALOS . v\ vr et . 085, U 8 20 Mixed Voltages, 1 Watt Zener Dlodes 0-85
{lgo):egl. C 407, 2N 1893 1%?) For 110§Q17 5 NPN2 x 8T.141 & 3 x 8T.140.... 0-55 U0 20 BAY50 charge storage Diodes DO-7 Glass .. 0-55
1 25 1004 | dun o 02| QLSRN TS 2RIl e ot MAT e ULl 26 PNP 8. Planar Trans. TO-5 like 2N1152, 2N2004 0-55
0-19 0-17 0-18 1000 For 1430 |10 3 MAD’I‘ 892 x MAT 101 & 1 x MAT 112 12 Slilcon Rectifiers Epoxy 500mA up to 800 PIV ... 0-566
0 121 54 aral xnsmral b el - ot 0-85 U13 30 PNP-NPN Bil. Tranafstors OC200 & 28 104 0-55
Q20 4 OC 44 Germanium tnnslstom A.F. 065 Ul4 150 Mixed Bilicon and Germanium Diodes 0-55
Bil. trans. suitable for{ SIL- G.P. DIODES £p }Q21 4 AC127 NPN Ger 0-85 B5E
P.E. Organ. Metal T0-18 | 300mW 30..0-55 | Q22 20 NKT transistors A.F. R.F. coded .. 0-86 016 25 NPN 8il. Planar Trans. TO-6 like BFY01, e 0-85
Eqvt. ZTX300 6p cach. ;Ogln\g(mn ) 100. ‘1525 Q23 10 OA 202 Billcon diodes sub-min. . ... o-:g Ul6 10 3 Amp Bilicon Rectlfiers 8tad Type up to 1000PIV 055
Any Qty. u! in. 500. 0{Q24 8 OA 81 dlodes ... .0 U17 30 G PNP AF 2 TO-5 Hk: Y 17-22 0B
Fully Teated 1,000..8-90 | Q25 16 IN014 Bilicon diod 055 518 b T Blilke ACYi17:22 71065
Ideal for Organ Builders. [ Q26 & O Ag.; Germani 1 8 6 Amp Bilicon Rectifiers BYZ13 Type up to 600 PIV_.. 0-85
GP 100 TO3 AL | gy o MO . 0-86 U19 26 Bilicon NPN Transistora like BC108 ... ... ... 0-85
TO3 MET. Q27 2 lOA PIV Billcon rectifiers 18426R .. 0-55 020 12 1-5 Amp Bilicon Rect] Top Hat up to 1000 IV 086
CASE GERMANTUM | R 2400 TO3 NPN Q28 2 Bilicon power rectiBers BYZ13 .. 085 |  gai g0 argeiiiion Bectilers Top Hat up to 1000 PO e o8
Vebo—80V. Vceo—50v. | SILICON HIGH Q29 4 Sllicon transietors 2 x 2N696, ML = s lioy Tr Beriea
IC.=10 amps. Ptot— | VOLTAGE 1 x 2N697,1 x 2N698 ........... U23 30 MADT's like MH; Serlea PNT Transistors ... ... ..... 085
%{)W hfe =30-170. Vego u\iog Veeo= Q30 7 Blllcon switch traneistors 2N708 U24 20 Germanlum 1 Amp Rectifiers GIJM Serles up to 300 PIV  0-58
eplaces the majority of | 100V 8 ampa.ll =0 NPN .caicabisireom -t =
Germanlum power tran- | Ptot—30W. hie = typ.20 | Q3L 6 Slllcon awitch transistors 2N708 U256 95 300 MHz NPN Bilicon T 2N708, BSY27 ... ... 088
sistors in the OC, ADJ{T=5MHz.  ~  }  NPN ... ... .. U26 30 Fast Bwitching Bilicon Diodea ilke IN914 Mlecro-Min. 0-56
anii NKT range. s ;5 ozgo 302:» Q32 3 PNP Silicon transistors 2 x 2N1131, - U27 12 NPN G lum AF T TO-1 ilke AC127 0-55
26 100+ . . . 1% 2N11832 ..o . “R's TO5 car up to ¢ 81725600 .. 1-1€
048 0-44 0-40 Q33 3 Billcon NPN tranalstors 2N1711 . 0-55 U2s 10 LM_MM}“ G@M% 1-10
Q34 7 Bilicon NPN translstors 2Nn369 Iﬂ_ 18 Plastic Bilicon Planar Trans. NPN 2N2928 26_5
———————— ADI6 |/ 162 500MHz (code P397) ........... U3l 0-88
35 3 Bllicon PNP TO-5. 2 x 2N2904 & 5 3
GP 300 TO3 METAL PNP Q xc;l;m%ﬁ S e e U2 25 Zener Diodes 400mW DO-7 case 3 18 volta mixed 0_55
CASE SILICON M/P  COMP GERM fq3g 7 N3648 TO-18 plastic 300 1Tz KBN 0-65 U33 16 Plastic Case 1 Amp Bilicon Rectifiers IN4000 Berles 085
}’Ebo_=1;00\’. VceoP=60V ’I:RAN& OUR LOW- 1Q37 3 2N3053 NPN S8lilicon transistors .. 0-55 U34 30 Silicon PNP Alloy Trana. TO-5 BCY26 28302/4 ...... 0-56
Loy 8 amps. Pot— | EST PRICE OF 6lp |Q38 7 NPN transiatora 4 x 2N3703, 3 X U35 26 Silicon Planar Transistors PNP TO-18 2N2006 055
1MHz. Suitable replace- T e L e U36 25 8ilicon Planar NPN Translstors TO- iw‘z_ 0-55
ment for 2N 30885, U037 30 Bilicon Alloy Transistors 80-2 PNP 0C200, 28322, 0-85
ELECTRONIC SLIDE-RULE
DG LOOK e M:OS“ de Rule, deslgned to simplity Elee- {135 20 Fast Bwitching Sllicon Trans. NPN 400 BHz 2N3011 086
0-55 0-58 0-51 FOR OUR tronic calculations features the following scales:— U39 30 RF. Germ. PNP T 2N1803/5 TO-5 0-55
Converston of Frequency and W]av(e:}eng‘th- U40 10 Dual Transisiors 6 lead TO-6 2N2060 ........ 0-55
Calculation of L, C and fo of Tuned Circuita. U4l 25 RF Germanium Transistors TO-1, 0C45, NKT72 055
AUDIO & React d Self Induet A t Circl e o L
NEW 7¢h EDITION V:i‘:r::c:! E(xtly('lmsers nR:‘;l:tr;;ece ort”C:nduJ:oi: Ud2_ 10 VHF Germanium PNP Transistors TO-1 NKT667, AF117 0-88
TRAKSISTOR EQUIVA- ELEGTRONIGC Weight of C Decibel Ca U43 25 Bil. Trans. Plastic TO-18 A.F. BC118/114 (3
LENTS BOOK. A com- Angle Functions. Natural Logs and ‘e’ Functlons. T44 20 8I. Tr Plastic TO-5 BC115/116 N .
Plete cross reference and GOMPONENTS Multipilcation and Diviston. 8quaring, Cubing G TS SC;M'.I‘OIS.: © :OPI ol ;)';:
;}qmvalent,sA book  for and 8quare Roots. Conversion of deAnd th. 45 A o up to 600PIV. .................
uropean, American and A must for every electronic engineer and enthuai-
Japanese Transistors. | ADVERTISEMENTS .str,nsna;ogg emy x 4em. Complete with case and Code No’s. mentioned above are glven as a gulde to the type of device in
Exclusive to BI-PAK. instructions. Price each: £3-89 the pak. The devices themaelves are normally unmarked.
80p each. SILICON PHOTO TRAN- =
e | SISTOR. TO-16 Lens end | FULL  RANGE oF | NEW LOW PRICED TESTED S.C.R.’s SIL. RECTS. TESTED
NPN 8im. to BPX25 and | ZENER DIODES
A LARGE RANGE OF | P21. BRAND NEW. Full | VOLTAGE RANGE |PIV1A 3A 5a 5A 7A 10A 18A 304 PIB‘Q A e e b
TECHNICAL AND DATA | data available. Fully | 2-33V.  400mV_(DO-7 TOA TosaTors'rosa'roaa'roas'rom'rms 200004 ©0.07 0.08 0.15 018 0.26 0.83
BOOKS  ARE guaranteed. Case) 15p ea. 1§W (Top- 50 0-26 0-28 0-39 0-39 0-52 0-55 0-89 1-27 | 002 800 3100 118 210 080 000
AVAILABLEEX STOCE. | Qty.  1-2425-99100 up { Hat) 20p ea. 10W (80-10 1100 0-28 0-37 0-52 0-52 0-55 0-84 0-70 1-54 | “05 0700 615 608 0.92 0-30 0-41 1.88
SEND FOR FREE LIST.| Price ea. 69p 44p 38p | 8tud) 33p ea. 200 0-39 0-41 0-54 0-54 0 63 0-67 0-83 1-76
: : 600 0-08 0-18 0-11 0-26 0-38 0-50 2-05
400 0-48 0-562 0-62 0-62 0-74 0-63 1-03 1-93 | g0 MO ie 4t io 0n28 s 004 200
INTEGRATED CIRCUIT PAKS 600 0-69 0-63 0-75 0:75 0-85 1-07 1-38 Wi 1000 0-12  0-28 0-18 0-33 0-51 0-70 276
800 0-70 077 0-88 0-88 0-99 1-32 1-65 d-40 } [0 i 3
Manufacturers '* Fall Outs" which include Functional and Part-F: tonal Uni 0-3 — 0:420-63 0-83 —
These are classed as -out-of-apec’ from the maker's very rigld specifications, but F.E.T.'S R
are ldeal for learning about I.C's and experimental work. DIACS TRIACS
POST OFFICE 2N3810 81p 2NG64S8 8504 pop  ygE wiITH | VBOM2A 6A  10a
Pak No. Contents Price ; Pak No. Contents Price | Pak No. Conients Price | TELEPHONE 2N3820 86p 2N5459 44p R TO-5 TO-66 TO-48
DIALS 60p each. | 2N3s21 30p BFW10 86p | TRIACS. R oA
UVIC00=12x7400 O0-56 | UIC46=5x7446 0-58 | UICI0=5x"7490 0-85 2N3823 Slp MPF105 41p | BR100 (D32) 41p each 2p £ 2p
ggg;:{gx;:gé g gg UIC48=5x 7448  0-56 | UIC91=5x7491 085 100 83 B85 83
=12x 0 UICE0=12x 7480 0-86 | UIC92=5x7492 0-85 10 amp POTTED
UIC03—12x7403 0-85 | UICS1-12x7481 0.86 | UTC93-6x7403 o-55] CADMIUM CELLS RREE BRIDGE RECTIFIER | 200 85 68 o9
UIC04=12x7404 0-85 | UIC53~12x7463 065 | UICO4-Bx7404 0-85 ORP12 48p Ope 55p Pak of your heat sink w T 83 121
UIC05-12x7406 0-55 | UICG4—12x7454 0-55 | UICO5=5x7495 0-6b own choice free with| _ on g
UIC088 x 7406 0-B5 | U1CH0—12x7460 0-55 | UTCO6—5=7496 0-565 | ORP60, ORP61 44p each I ordersvalued £4orover | 100PIV. 990 each
g§cov=8x1;ov 0-55 | UIC7T0=8x7470 0-55 | UICI00=5x74100 0-55
C10=12x 7410 0-55 | UIC72—=8x7472 056 | UIC121=05x74121 0-85 Giro No. 388-7006
UIC20=12x7420 0-86 | UICI3=8x7473 0-55 141 =5 x 74141 0-65 ]
mg‘so=nxnso o~5g UICT4=8x 7474 0°55 0-55 2N30 Please send all orders direct lo warzhouse and despalch department
UIC40=12x 7440 0-5i UIC76=8x 17476 0-65 0-56
UIC41=5x7441 0-55 | UIC80=5x7480 0-55 | UICI93=5x74193 0-65
UICA2=5x7442 0-85 0-55 | UIC199=5x74199 0-56} 116 WATT SIL
UIC43=5x7443 0-55 0-55 POWER NPN
UICA4=5x7444 0-65 | UICB3=5x7483 0-55 | UICXI=25 Assorted 55pEACH -
UIC45=5x7446 055 ' UICBB=5x7488 0-56 ' 74's 1-85
Packs cannot be split. but 25 assorted pieces (onr mix) is available as PAK UIC X1.

2 Av p. BRIDGE RECTS.

50 v RMB  36p each
100 v RMB 40p .,
400 v RM8  50p ,

8izc 16 mm x 16 mm.

BI1P 19/20 T03 NPN PLASTIC SILICON

D1699 NPN BILICON [ yeho~100V. =50V. 1.C.=10 amps. Ptot=

DUAL TRARSISTOR | 50w, pte— typ “Too 7 3MH

(Similar to_2N2080) P 10/20. Matched Palr.
oo+ 1 % 1004+" 100+

o028 08 0323 lods o35 085 o065 o6l 055

P.O. BOX 6, WARE - HERTS

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

Guaranteed Satisfaction or Money Back
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL OFFER ! 1 I MULLARD ELECTROLYTIC CAPACITORS
071 and 072 Series
SMALL ELECTROLYTICS Working Capacitance Max. Ripple
Type No.  Voltage Vdc. b Current at 50°C Welght Pric:
Ref. No. Capacity Voltage Price | Ref. No. Capacity Volitage Price 5332 3300 B oce
H8/2 2-20f 25y 4p | HT4A sauf 35v 5p e e 2gSampy o e
Ha/2A 33t 25v 4p | HI/5 80ut 16v % e % o Satiamos ozl 3L
H8/3 3ut S0v 4p | Hl/6 100u 25v 5p 071 15103 18 10000 7-9amps 21 27p
HB/3A qut 50v 4p | HI/6A 1004 15v 4p :
Hers el oo AR e ko P4 07215752 :s 7500 + 7500 10-5amps 302 37p
H8/4A 508 o4y 4p | HI/B 125 Tev 5p CE K] e 1000, 51100 33, 5ampe 4hoz 5=
A 1 I B S g ok
Ha/6A Tout 10v 4p | Hl9A 1250 av o J s 2 P E ool 2 clomes 4w
P
poom o mpme oame gy o |k G R G
HB/8A 184 18y 4p | HIA1 1604 25v 0 il o goe 291jamps i 50
’ i 20 WA e 30 o 07218172 63 1850 + 1650 7-8 amps 30z 37p
A ome m IR me om | maeses g, ;
1 4p 7/14 2204 50v 10p amps 240z §5p
H8/10A 22uf 100v 4p | HTM4A 220ut 16v sp 106 16223 25 22000 17 amps 100z £1-12
H8/M1 251§ 12v 4p | HI/1S 220uf 25v Sp 10617103 40 10000 12 amps 7Hoz 94
HB/11A 24ut 275v 4p [ H715A 2204 35y 10p 106 18153 63 15000 28 amps 180z £1°7
ngﬂgA gz: :Sv :p narﬁ 250;;11 4y 3p 107 10222 100 2200 10 amps Stoz T4p
ov p | He/3. 3204 2:5v 3 o
H8/13A 20uf 50v 45 | Hey 32001 ] ‘= Type No. Voltage c Welght Price
H8/14 40ut 25v 5p | HE/4A 3304 16v 5 102 15163 16 16000 8oz 20p
HB/14A 40uf 16v 4p | H8/5 330uf 25v 10p 104 90003 20 39000 160z 30p
H8/15 a7uf 4p | HB/5A 330u: 35v 15p 10216802 25 8000 702 25p
H8/15A 4ouf 35v 4p | H8/7 4004 15v Sp 104 17562 40 5600 Soz 25p
71 500t v 3p | He/8 4706t 25v 10p 104 80001 45 20000 160z 50p
H'%A ggz" 158"' :: ng;gﬁ o ; 354 ;:: A further 10% discount on lots of 100 of any one type.
m/gﬁ :4‘“; géSV zp ngﬂ gA a gggu; 12v 159 Please caiculate the welght of your order and include appropriate postage.
H1;4 “ﬁ, 15: ‘= HS/2A 2200ﬁf fg: 1;: riotbover OrdInary Parcie.ln :‘lotigover Ordinary Pnrcaa.lll
3 3
2
ALL GOODS PLUS 10% V.A.T. sib Fr HLJ

100 4-4 WATT RESISTORS 1 VERO BOARD CUTTER 20 ASSORTED UNUSED
1 100 CERAM 1 In.x1In.x -15 BOARDS 1 MARKED, TEST
CAPACITORS 0 INS. *ODD PIECES" TgAuNSEI_?gORS
8C1 .

6§ COMPUTER PANELS
CONTAINING MASSES OF
DIODES, TRANSIS
INDUCTORS, RESISTORS
& CAPACITORS
PACK No, 5| POSTAGE 25p

[TPACK No. 7

POSTAGE 15p | PACK No, 1|POSTAGE 15p |"PACK No. 3|POSTAGE 15p
IW RESISTORS IM) RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 £1 £1 SiGNAL TRACER KIT £1 TORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
POLYSTYRENE ARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPA ITORS
POSTAGE 15p |TPACK No. 2| POSTAGE 15p PACK No. 4| POSTAGE 15p |"PACK No.6 ' POSTAGE 15p PACK No, 8

: ELECTRICITY(5vols)
ELECTRONICS(6vols)
! TELEVISION@Gvols)

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

perience. w
r--------------------

" MANUALS your
money will be re-

The serie
copa D ST J To The SELRAY BOOK CO., 60 HAYES HILL, HAVES,
tralning mechanics and BROMLEY KENT. BR2 7THP

technicians in Electricity,
Radlo and Electronics.

Please find enclosed P.O./Cheque value £............
BASIC ELECTRICITY 5 parts £4-50 (O
BASIC ELECTRONICS 6 parts £5-40 []
BASIC TELEVISION 3 parts £3:60 (]

Tick Set(s) required. Prices include Postage and Packing.

WHAT READERS SAY

“WHAT A CONTRAST TO OTHER
MANUALS”, I have grappled with. 1
am delighted with them, W.A.F. Durham

1 didn’t know this subject could be so
easily presented. J.K. Earlsfield

Pleased to say how understandable your
books are—] now have a sound knowledge
of the subject. K. Hull

Invaluable for my training as a Technician.
W.J. Stockport

POSTNOW FOR THIS OFFER !
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return the Manuals your money will be refunded in full.
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ALL OUR PRICES INCLUDE V.A.T.
SUPERSLIM

BSR LATEST

STEREO AND MONO
Plays 12”, 10" or 7° ncord..
Avuto or Manual, A
quality unit backed by BSR
reliability with 12 months’

g.blon mot‘:r board 2S’Hu
ow motor board
With STEREO and MONO XTAL ‘8 25 Post 25p

PORTABLE PLAYER CABINET z4.50
Modern design. Black rexine covered.
Bilver front grille. Chrome fttings.
Motor board ont f6r BSR deck.

Post 25p.

COMPACT PORTABLE STEREO HI-FI

Two tull size loudspeakers 183 x 10 x 83in. Player
unit clips to loudspeskers making it extremely compact.
overall size
only 183 x 10
x 8}in. 8 watts
F  channel,
iFz all rece
¥ 83 rpm,
rpm. Bepa-
te volume &
ine controls.
40v AC mains,

Attractive
Teak finish
Weight 181bs.

ANOTHER RCS BARGAIN!

4 Transistor Mono Amplifier
Powerful 8 watt oatput. 15 ohm. AC mains operated with
transtormer, 8-Controls, volume, treble, bass and On’Oft
switch with knobs. Ready made on printed circuit board.
Fused inpats and outputs. Famous make.

8in. wide x 4in, deep x 8in. high. Less speaker

Buitable 7 x 4~ pester, 21. PRICE £5.95 % P"“

R.C.S, STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Circuit,
Bridge Rectifiers and Double Wound Mains Transformer.
Input 200/240V a.c. Output voltages available 6 or 9 or 18

or 15 or 18 or 20V d.c. at L00mA or less.

PLEASE STATE VOLTAGE REQUIRED. £ .2() Post
Details 8.A.E. 8ize 81 x 1} x 1}in. £20p
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal tor Mike, Tape, P.U., Guitar, etc., Can be used with
Battery 9-12v. or H.T. line £00-800V. d.c. operstion. Size
137 x 13" x §”. Response 25 ¢/a. to 2§ Kc/s, 26 dB gain.

For use with valve or transistor equiPment. 99 Post
Full instructions supplied. Details 8.A.E. P 20p

E.M.I. WOOFER AND TWEETER KIT

Woofer 10§ x 8lin. Osramic Magnet, 440z. 13,000 lines,
'l‘weehr am square, 10, 000 llnel Crouover condenser
full § 8 ohms, power

‘5 75?0-! £5p.
BRITISH FM/VHF TUNING HEART

88 to 108 l/Cs British made. £ Transistors ready aligned
/cs LF. Complete with tuning gang.

12 watts,

but some technical experience

SPECIAL OFFER
SMITH’S CLOCKEWORK 15 AMP
TIME S8WITCH

8ingle pole two-way,
Burface mounting with Axing
screws. Will replace existing wall
switch to give light tor return home,
garage, automatic anti-burgular lights, etc. Variakie knob.
Turn on or off at full or intermediate settings. Two types
available 0 to 60 minutes Type A or 0 to 8 hours Type B,
Makers last list price £4-50. Brand new and fully guaran-
teed. Fully insulated,
OUR PRICE £1-85 or £3 pair st 28p
(PLEASE STATE TYPE A OR B WHEN ORDERING)

WEYRAD P50—TRANSISTOR COILS

RAZW Ferrite Aerial..72 Driver Trans. LFDT4. .58p
Osc. P50/1AC . .338p Printed Circuit, PCAl. .58p

LF. P50/2CC 470 kofs. .38p J.B. Tuning Gang ....85p
3rd I.F. P50/8CC. ..36p Weyrad Booklet ...... 10p
Spare Cores 8p OPT1................ 58p

Perrite Rod 8 x {in. BOpG X 3in, 20p 8 3fn. 10p *

VOLUME CONTROLS | 80 ohm Coax 4b». ya.
5 K. obms to ® Meg. LOG or | JEITISH AERIALITE
LIN. L/8 1bp. D.P. 25p. . 29,
BTEREO L/8 65p. D.P. 75p. | FRINGE LOW LOSS ¢ -
Edge 5K.8.P. Transistor 25p ' Ideal 825 & colonr |0p yd.

8in & 10in ELAC T
HI-FI SPEAKER v

Dusl cone plasticised roll II(
surround. Large ceramic
Bass resonance 55 efs. \
8 ohm impedance.
loia, 13 -uu £3 75 Som
wer.
SPEAKER SALE!
With twin tweeters
[ ]

Btate 8 or 8 or 15 ohm. £4 50
(As {llustrated)

With ?"1’3 twoem cone and ceramic
magnef walt
g,lll i‘ol IHO ell £2 75

megnet. 50-16,000 c/s.
8in. 10 watt,
E.M.l. 134 % 8in.
and crossover, 10 watt,
Post 25p
Btate 8 or 8 or 15 ohm. Post 25p

Sle 10 x 10  S1a. toak nish £5-50 553
BRITISH MADE STEREO  £6.95
MULTIPLEX DECODER  rostens

Brand New. 7 transistors Plus integrated circuit. Fibre-Glass
printed circuit board. Size 2! x 6] x jin. Pre-Aligned.
Complete with stereo beacou indicator. 12V d.c. operatiou.
400mV Ontput for 100mV Inpot. Pnll instructions tor use
with sny FM Tuner. Some

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2iin. sides
8 x 4in. lﬁp.s x 8in. 58p; 10 x 7in. 85p; 12 x 8in. 86p;
14 x 9in. 90p X 8in. 80p; 12 x 3in. 50p: 18 x 10in. £1.
BO!B x 4 x 4in. 80p.

ALUMINIUM PANELS 18 5.w.£. 8 x 4in. 8p; 8 x 8in.15p;
14 x 3in.16p;10 x 7in.19p;: 12 x 5in.20p; 12 x 8in. 28p;
16 x 8in.28p; 14 x 9in.34p;12 x 12in.40p; 18 x 10in. 50p
PAXOLIN PANEL 10 x 8in. 15p.

RADIO COMPONENT SPECIALISTS

Minimum post 20p.

lllustrated Colour Brochure, Radio Books & Components Lists .10p.

St Our price £3:95 .. 20,
MAINS TRANSFORMERS oo
Eagle MT12 12-0-12V80mA .................. 90p
250-0-250 80mA 6-8V 3-5A, 8-3V 1A, 0r 5V 2A .. £22-50
850-0-350 80mA, 6-3V 8-5A, 6-3V 1A, or 5V 2A .. 13
800-0-300V 120mA, 6-3V4AC.T.;68V2A .... £8-25
MINIATURE 200V, 20mA, 6-3V 1A, 2] x 2} x 2in  75p
MIDGET 220V 45mA, 6-3V 2A, 22 x 2] x 2in . 90p
HEATER TRANS.8-58A .................... 80p

GENERAL PURPOSE LOW VOLTAGE. Taprped outputs

at 2A,8,4,5,6,8,9,10,12, 15, 18,24 and 30V £2-80
1A,6,8,10,12,186,18, 20, 24, 30, 86, 40, 48, 60V.. £2-80
£4A,6,8,10,12, 18, 18, 20, 24, 30, 36, 40, 48,80V .. £3-80
5A, 8,8,10,12, 18, 18, 20, 24, 30, 86, 40, 48,60V.. 28-75
8A.5 8 18V£100 Ditto SA’ ........eueurn.s £1-20
3A, 5, 8, 10, 13V, 5-0-5V £1¢80, nmo GA £1-50
8-0-8 500mA 80p

Vlamp .... 95p
12V 300 mA .. 76p
12V 500 mA .. 88p
12V 750 mA 95p

AUTO TRANSFORMERS. 115V to 280V or 230V to 115V
180W 52-30: 500W £6-25; 750W £10; 1000W £15.
CHARGER TRANSFORMERS lnpu! 200/250V
lor00r12v 1A, 21-50; 2A, £1-80; 4A, £2-50.

BATTERY CHARGERS. 1A 22; 8A 5.8 4A 24; 5A 24-50.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240V. Becondary 0-240V. 3A. 720W.
Insnlated terminals. Varnish impregnated, Fully enolmd
in steel case with fixing feet. OUR PRICE ‘ l 0
Famous make. (Value £19)

Can be used as 800W auto transformers 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

NEW MODEL “BAKER LOUDSPEAKERS" 12in. 50 watt
GROUP 50/12 8 or 15 ohm high power full range group
apeaker £17-60.

BAKER MA JOR 12’ £9 90

st 25p |-
30-14,500 c/s, lﬂn douhh

cone, wooler and twoeter cone

together with a R
ceramic magnet nnmhly
baving s flux density of
14,000 gauss and a total flux
of 145,000 Mazwells. Bass
resonance 40 cjs Rated 20
watts. NOTE: 8 or 8 or
15 ohms must be stated.

Module kit, 30-17,000 cofs
with tweeter, crossover, baffle

and instructions. ‘ | 2-50
Please stats 8 or 8 or 15 obms. Poat 25p
BAKER “BIG-SOUND’ SPEAKERS P. & p. 261)
‘Group 25' ‘Group 35' ‘Group 50

12 inch £8.8() |12 inch £9,9(Q|sinch £37
8 or 15 ohm

25 watt 35 watt 50 watt

8 or 8 or 15 chm ' 8 or 8 or 15 ohm

TEAK VENEERED HI-FI SPEAKER CABINETS

For 12in. or 10in, dia. speaker 20 x 18 x 8in. £0-90 Post 25p
For 18 x 8in. or 8in. speaker 16 x 10 x Bin. £5-50 Post 25p
For 8 x B5in. speaker 18 x 8 x6in. 24-40 Post 25p
For 68in. and tweeter 12 x 8 x Bin. 24-00 Post 25p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p {t

GOODMANS 61in. HI-FI WOOFER

8 ohm, 10 watt. Large ceramic magnet.
Special Cambric cone surround,
Frequency response 30-12,000 £4
c/s. Idesl P.A. Oolnmnl

Hi-Fi Enclosure System.
Suitable cabinet 12 x 8 x 6 H 00.
Suitable Tweeter £2-00

ELAC CONE TWEETER
The moving coil diaphragm gives s good
radiation pattern to the higher frequencies
and s smooth extension ol total response
trem 1,000 ¢/s to 18,000 e/s. Size 8¢ x
}xzin deep. Rating 10 watt, 8 ohm or
15 ohm models. ‘l 90 Post 20p
Crossover 95p,

SPEAKER COVERING MATERIALS. S8amples Large 8.A.E.
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm £1-95
De Luxe Horn Twoehrl £2-18 Kc/s, 15W, 15 ohm £3+50°
CROSSOVERS T WAY 8000cps 3 or § or 15 ohm 95p-
LOUDSPEAKEM 3 OHMS. 7 x 4in. £1-25; 6}in. 21- 53
8 x bin. 21-60 8in. 21-75; 10 x Bin. !190 10in. !800
SPECIAL OFFER: 80 ohm, 2Hn 2{in.
8in., 25 ohm. 2{in. dia. ﬁi s, 67 x 47
lbohm 8iin. dia.; Gxﬁn l 5 8 Bin.

8 ohm, Nln 2|in 8}in.; ﬁin dia. (6 x 4in. 8 ohm $1-50)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8 ln diameter 4 watt 5250 10in. diameter 5 watt £2-50;
12 in. diameter. 6 watt £2-9

VALVE OUTPUT '!'RAIS HD, MIKE TRANS. 50:1 25p.
5 WATT MULTI-RATIO. 8, 8 and 15 ohms, 80p.

Mike trans. mu metal 100:1 £1-25.

MAJOR 100 WATT
ALL PURPOSE
GROUP

AMPLIFIER

All purpose transistorised. Ideal for

Gron;;:. Disco and P.A. 4 inputs
and mosic. 4 way mixing,

Ontvnt 8/15 ohm. llinl

v at £49 s,
Beparate treble and bass contro! L0y

VALVE MODEL 100 WATT CALLEBS ONLY £59.

NEW ELECTROLYTIC CONDENSERS
25

£/850V .. l4p ; 100/25V .. 10p | 32+ 32/360V . 40p
4/850V .. 14p | 250/25V .. l4p | 50+ 50/350V . 50p
8/450V .. 18p | 500/25V .. 20p | 60+ 100/350V 85p
16/450V  22p | 1000/25V .. 86p | 82+ 82/2850V . 20p
82/450V  35p | 1000/50V .. l7p 824-82/450V .. 45p
32/500V 50p | 8+8/450V. . 850+60/825V .. 56p
5/25V .. 10p | 8+16/450V 25p 324 82 4 32/350V  65p
50/50V .. 10p | 16+16/450V 40p ‘' 1004504 50/350V 55p

LOW VOLTAGE EL!CTROLYTXC

prbip bhtothn 80, 50, 100, 200mF. 15V. 10p.
500mF. 12V. 15p; %V 20p:

1000mi. 12V. 20p; 25V. 85p; 50V. l7p. 100V, 70p.
2000mF. 6V. 25p; 26V. 42p; 50V. 57p.

2500mF. 50V. 62p; 8000mF. 25V, l’lp. 50V, 65p.
5000mF. 6V. 25p; 12V. 42p; 25V. 75p; 85V, 85p.50V 95p.

CERAMIC 1pF to 0-01mP, 4p. Silver Mica 2 to 5000pF, 4p
PAPER SMV 0-1 4p, 05 13p: lmP lbp. emF 150V 15
- o 0-05 lD.Ol 5p; © 8 0-47 25p.
SILVER HICA Clole tolennce 1 %p OODF ﬂp. 600—2.200
pF 10p; 2,700-5,8 F-0-0] 0p; each.
TWIN GANG. “0—0" 208p?+178p! 65p, 5001)? standard

75p; 365+ 8685 with 25 + 25pF Slow motion drive 608
SHORT WAVE, SINGLE. 10pF 30p; 25pF 55p; 50pF 55p.
NEON PANEL mmcu‘ons. 250V AC/DC Amber 20p.
RESISTORS. iW, |W, 1W, 20% 1p; 2W, 5p. 100 to 10M ,
HIGH STABILITY. { w. 2"/ 10 ohms to 6 me: ., 10p,
Ditto 5% Preferred values 10 ohms to 10 meg., 4p.
WIRE-WOURD RESISTORS. 5 watt, 10 wl" 15 watt
10 ohms to 100K 10p each; 0-5 ohm {o -2 ohms 10p

'APE OSCILLATOR COIL. Valve Type 35p.

BARGAIN AM TUNER. Medium Wave. ‘4-95
Traunsistor Saperhet, Ferrite asrial. 9 volt.

BARGAIN 4 CHANNEL TRANSISTOR MONO MIXER.
Add mausical highlights and sound effects to recordings.
Will mix Microphone, records, tape and tuner ‘3_95
with separste controls into single output. 9 valt,

2 sTEREO VERSION £5:95

BARGAIN 38 WATT AMPLIFIER. 4 Transistor ‘4-50
Push-Pull Ready built, with volume, treble
and bass controls 18v. DC4 operation.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
OUTLET BOXES, SURFACE OR FLUSH, 25p. 1, 03
AT

14p, closed-circuit 23p.

Chrome Lead Bocket 45p. Phono Plul 5p. Phono Bocket 5p.

JACK PLUGS 8td. Chrome 1
SOCKETS

PLUGS a-pin 18p; E-pln 25p.
VALVE HOLDERS. 5p; CERAMIC 8p: CANS 5p.

REVERSIBLE 4 POLE MOTOR
1,400 r.p.m. Reversible 42 Watt, £1.95

spindle 117 x 7/3s”. size 84" x 8", As
illustrated. With Cooling Fan 240V A.C. Post 25p

ONE RPM GEARED MOTOR

240v. A.C. mains. Ideal for displays/ 95 po.t
disco lightwheels. P g

E.M.| I. GRAM MOTOR £1 00

120v, 240v. A.C. 2400 rpm. 2-pole

70mA. Slle 2] x 2} x 2}in. Post 25p.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9—1 Sat. 9—5
Buses 50, 68, 159.

(Closed for lunch 1.15—2.30)
Rail Sethurst. Tel. 01-684 1665
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TO SPARK YOUR
IMAGINATION!

Kit comprises
EVERYTHING:
Case, cables,
coil connectors,
Silicon grease,
8-page
instruction
leaflet.

SPHRHRII[

Electronic Ignition Kit
only £9-35

Fascinating to build. Fantastic improvement to your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.

o Sustained peak performance. e Up to 20% fuel saving.
e Instant all-weather starting. Faster acceleration, higher
top speed. e Suitable for all engines up to 8 cyls. e Longer
spark plug life. e Longer battery life. e Contact breaker
burn eliminated. e Purer exhaust gas emission.

A new develop from the facturers of Gunton ignition. Price: £8.35 inc.
V.AT. and postage. (12 voit only. State Pos. or Neg. earth). Ready buift unit also
available £11.55 inc. V.A.T. and postage. GUARANTEED 5 YEARS.

- . ..
ORDER NOW 1o: ELECTRONICS DESIGN ASSOCIATES,

Isz Bath Street. Walsall WS1 30E.  Phone: 33652

Please send me one SPARKRITE Kit complete. | enclose
P.0./Cheque for £9-35. Or for ready built unit £11-55.

I NAME

I ADDRESS

I (Live near Walsall? Call in for an actual workshop
demo. It really is convincing).

Pwi
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SPECIAL 40 MHz SCOPE—
SOLARTRON CDi1212 ONLY £50.
Has to be a snag. There are no
plug-in Y amps avallable,
TB—100 nanosecs per cm to 5 secs
per cm in 24 calibrated ranges. 20
nanosecs per cm with times 5 expan-
sion. S5in flat faced tube. Trace
locator. 0-2 microsec signal delay.
Built-in calibrator 1kHz square wave.
200 micro volts to 100 voits in 18
calibrated ranges. Tube sensitivity
3V/cm. Main Frame Y Amp boosts this
to better than 200 MV per cm at
40 MHz. 240V 50 Hz input. Complete
with full manual including plug-in
clreuits. Come and see one working
or Carrlage £1-50,
12 LONG PERSISTANCE CRT.
Full spec. Price £12-50 to include
V.A.T. and Carriage.

YOUR SINGLE BEAM

E

STATE SWITCH. 2 Hz to 8 MHz.
Hook up a 9 volt 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. ldeal for 10-7 or TV IF
allgnment, fllters, receivers. Can be
used with any general purpose scope.
Full instructions supplied. Connect
6 3V A.C. and use within minutes
of recelving. AH this for ONLY

75, P. 25p. (Not cased, not
calibrated.)

20 Hz to 200 kHz WB.
SINE and SQUARE GENERATOR.
Four ranges. Independent amplitude
controls, thermistor stabilised. Ready

to use, 8V supply required. £7-85
each, P, & P. 25p. (Not cased, not
calibrated.

GRATICULES.

12cm x 14cm high
quality plastic 15p each, P. & P. 5p.

(rear Tech. College)

COMPONENT PACK consisting
of 5 pots, varlous, brand new: 250
resistors 1 and 4 watt, many high
:;nbs, etc. Fine value at 50p, P, & P.

P.C.B, PACKS S & D. Quantity
'L”’sq It—mr)\o tiny pieces. 50p plus

FIBR’E’ %.Ass as above £1 plus
5 CRYSTALS 70 to 90kHz. Our

choice, 25p, P. 5p.

5 MOVING COIL METERS
Various, £2, P, &

CAPACITOR PACK—-SO Brand
new components, only 50p, P. & P,

POT8—10 dlﬁerent vajues. Brand
new. 50p, P. & 17p.
TRIMMER PACK 2 Twin 50/200pF
ceramlc 2 Twin 10/60pF ceramic;
2 min. strip with 4 preset 5/20pF on
each: 3 alr spaced preset 30/100pF
on ceramic base, ALL BRAND NEW.
25p the lot, P. & P. 10p.
FLAT FACED 4” TWIN BEAM
TUBE type CV2193. Gresn trace.
Brand new £4 each, P, & P, 37p.
LIGHT EMITTING DIODES (Red)
from Hewlett-Packard. Brand New.
38p each. Holder 1p each. Inform-
ation 5p.
PHOTOCELL equ. OCP71, 13p each.
:HOTO RESISTOR type Clare 703.
wo {
MODERN TELEPHONES type 708.
Two-tona grey, £3-75 each. The same
but black, £2-7% each, P, & P. 25p

Also TOPAZ YELLOW £4-50 each,

ldeal EXTENSION TELEPHONES

with standard GPO type dial, bell

;gd lead coding. £1-75 each, P. & P.
.

DELIVERED TO YOUR DOOR
1 cwtof Electronic Scrap chassis,
boards, etc. No Rubbish. FOR
ONLY £3-58.

PLEASE ADD 10% V.A.T.
Open 9 a.m. to 6.30 p.m. any day.

CHILTMEAD| 1D

7/9 ARTHUR ROAD, READING, BERKS.

Tel.: Reading 582605/65916

r;——————

BEREE
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CATALOGUE:

Send this coupon with 15p for post and
inclusion on our regular mailing list.
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YES, “YOU'VE GOT THE WHOLE WIDE WORLD IN
YOUR HANDS'! ALMOST UNBELIEVABLE! Think of
the year 1984 and what might be produced then—now get
the fantastic ASTRAD 17 and SEE for yourself that the
incredible Russians have done it all NOW! It’s the radio
perfectionist’s dream come true! THIS ONE SUPER-
SEDES ALL EARLIER MODELS! It will probably make
your present radio seem like a ‘‘crystal set’’! Complete with
optional battery eliminator for both battery and mains usel We're
almost giving them away at only £18.50—a mere fraction of
even today’s Russian miracle price! We challenge you to
compare performance and value with £80 radios! %Send quickly,

HOUSAN

TH S’FANTASTLG\

,fz:gumus ASTRA T

test on mail order 7 day appro. from receipt of goods—refund
if not delighted. Or call. Volume controlled from a whisper to a
roar that would fill a halll Much wider band spread, for absolute

ORTABLE RADIO&COMMUNICATIONS

“pinpoint’’ station selection! Plus "MAGIC EYE’’ tuning
level indicator for ultra perfect tuning sensitivity! Yes, the
Russians have surpassed themselves, proving again their fantastic
ability in the field of electronics and brilliantly reflecting their ad-
vanced micro-circuitry techniques in the field of space communica-
tions. Yes, EVERY WAVEBAND instantly at your fingertips in-
cluding Standard Long, Medium, Short and Ultra Short
Waves to cover the four corners of the earth during 24 hours
a day, including all normal transmissions, VHF: FM/USW,
: LW, MW, SW, gets, locally, local & new stations not yet
operatlonal, and messages from all over the world! Expensive
TURRET TUNER side control waveband selection unit {(as used
on expensive T.V's!). Every waveband clicks into position giving
incredible ease of station tuning! Genuine push-pull output! ON/OFF
volume and separate Treble and Bass tone controls for utter per-

fection of reproduction and tone! Press-button dial illumination! [

Take it anywhere—runs economically on standard batteries or
direct through battery eliminator from 220/240V AC mains supply.
Internal ferrite rod aerial plus built-in ‘rotatable’’ telescopic aerial
extending to 39 ins approx. It's also a fabulous CAR RADIO.
Can also be used through extension amplifier, tape recorder
or public address system. SIZE 13 x 10 x 4}ins overall approx.
Magnificently designed in highly polished cases. Made to give years
of perfect service. K. service facilities & spares available for
years & years to come, if ever necessary!). With WRITTEN ]
GUARANTEE, manual with simple operating instructions & circuit

diagram. PLUS Ultra-sensitive earphone for personal

listening. ONLY £18-50 {(with mains/battery eliminator £2-15

extra). BOX, POST, ETC. 45p. NO MORE TO PAY! xBUT

WAIT, for only 75p extra you get the sensational “COM-
PUTERISED" WORLD TUNING GUIDE (It enables you to

zone & time in aflash for transmissions the whole world over—even EX

a child can do it in a flash—it even lets you kn hen to tune e

into the U.K., when abroad. NO GUESS'NG' NO MESSINGY) b -
PLUS Standard ‘longlife’ batteries and converter plug.

(Sorry—We cannot change these new radios for any earlier model A
purchased.) Send quickly to Uxbridge Road address, or call at either

store. Many fantastic bargains always on display at both stores,

Yes 24 9mm|ies

SHRONK T0 ONLYJ3'x 10-x8%
inches approx?—"

rwu#m, CE Pno /ID E
FauR cun’f;:"lln " i Fhiss “Ms
«d .‘

“MAGIC EYE tumng
Ievellndlcator

FIRST TIME EVER?
*NOW AVAILABLE WITH

fabulous COMPUTERISED
WORLD TUNING GUIDE!

NO MORE GUESSWORK -
INSTANT DATA at your fingertips —
B enables youto ZONE & TIME INA FLASH
A for transmissions the world over!

J
VAE AMEM 3

RADIO and
CASSETTE

WITH REMTE
CONTROL MICROPHONE

Shopertunities ‘‘thunder’’ ahead with an offer that’s FANTASTIC
(even by our standards!). We've snapped up 500 magnificent machines. Latest
sensation in the world of sound! First-class makers! Fabulous VHF, AM/
FM Radio AND Cassette Tape Recorder & Player combined & it also
runs off standard batteries or mains. (Simp!y plug in the 220/240V AC line
cord). Record and play back anything, anywhere! IMPORTERS RECOM-
MENDED RETAIL PRICE £44! WE OFFER AT UNDER HALF PRICE!
Wonderful features: Press-button Keyboard Control Panel or
latest MASTER SWITCH CONTROL! % “*“MAGIC EYE"’ Visual Battery
check/recording level indicator or built-in automatic Leveller! J Sep-
arate ON/OFF and HI-LO volume controls! % Heavy duty built-in
speaker! % Earphone (for personal listening or "“monitoring”) and extension
speaker sockets! J Remote control microphone! % Built-in swivel
telescopic extension aerial (24in approx.)! Magnificently made case with
carry handle. (DESIGNS VARY SLIGHTLY.) Takes standard 30, 60, 90 or
120-minute Cassette Tapes obtainable everywhere. AND the amazing built-in
full circuit VHF, AM/FM Radio gives you superb clarity of tone, incredible
station selection. Unique rotating Station Selector Dial—gets, locally, city and
regional stations in every part of the country, plus B.B.C. National, VHF. Picks
up dozens of foreign stations. Fabulous in your car! You could pay £ £ £'s
more for a Car Radio or Car Cassette player ALONE! OUR FANTASTIC
PRICE ONLY £20-97 carr. etc. 43p. No more to pay! Complete with
simple instructions, remote control microphone with on/off switch and
microphone stand. WITH WRITTEN GUARANTEE. Send quickly, test
on 7 days mail order approval from receipt of goods, refund if not delighted. Or
cal. BONUS OFFER: Batteries and Cassette Tape 28p extra if required.

Callers: ACCESS & BARCLAYCARDS ACCEPTED AT BOTH STORES.

| SHOPERTUNITIES LTD.|

HMOLBORN (opp. Chancery Lane), LONDON, W.C.l1 (Thurs. 7)

T
grANDNEW AC/DC BATTERY/MAINS

Casselfe

With remote
control
microphane.

THE ONE STEP FORWARD EVERYONE HAS WAITED FOR! NOW a superb
de-luxe portabie BATTERY/MAINS tape recorder and player—and incredible
Shopertunities bring it to you for ONLY £10.95! Due to our cut price we
cannot name first-class makers—but rest assured you’re getting one of the
BEST! Expensive “‘PIANO KEYBOARD'* CONTROL PANEL (or Iatest
MASTER SWITCH control) AND AUTOMATIC LEVEL CONT L. No
fiddling with awkward tape and reels, just ‘‘slap-in’’ a cassette’and ofl you go!
(Takes 30, 60, or 90 minute standard cassette tapes obtainable everywhere.)
Amazing per(ormancc ensures perfect tapings and superb reproductionl Remote
control microphone. Rap|d Rewind! Fast forward! Beautiful tcne from a
whisper to a roar! Complete—record anywhere, indoors or ouz! Runs on
standard batteries AND 220/240V AC mains. Separate jacks for remote
control microphone, etc. Size 94in x 5in x 24in approx. Design can vary slightly.
With carry handle. WRITTEN GUARANTEE and full instructions. (Importers
recommended selling pnce £26-97!) OUR PRICE ONLY £10-95 post etc, 50p.
NO MORE TO PAY! % Send quickly, test on mail order 7 day appro.
from receipt of goods—refund if not delighted. BONUS OFFER {one per
customer)—Cassette tape, set of standard batteries AND microphone
sta dall for 55p extra, ifrequired.

Order by post to Uxbridge Road address or call at either store. Bargains
galore at both stores—(COMMERCIAL TRAVELLERS PLEASE NOTE:

Merchandising office at Holborn store.)

Deapt. WP/NC/34, 164 UXBRIDGE ROAD (facing Shepherds Bush Green),
LOMNDON, WI2 8A@ (Thurs. I, Fri. 7). Also at 37/39 HIGH
BOTH STORES OPEN MON. TO SAT. 9 A.M. UNTIL 6 P.M.
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Why pay more - look at our
Fantastic Bargain Offer!

PENTHOUSE

A COMPLETE AUDIO SYSTEM

An sl *'"White" Hi-Fi Stereo System to blend with modern furnishings.

Solid state, fully transistorised tuner/amplifier with Stereo Multiplex

Decoder. 4 wavebands Long/Medium/Short/VHF, 8 watts per chsnne!

(musle power) output. The latest BSR CI129 4 spssd Mono/Stereo
record changer. Two white matching bookshslf spesker units.

OUR PRICE (5500

Credit terms £5:00 deposit plus n-oo:. & p. followed by |2 pay-
ments of £4:80. Total Credlt Terms £62.60 SEND £7:00 TODAY.

KLINGER

FIVE_NINETY THREE
UNIT AUDIO SYSTEM
with BSR McDonald
4-spoed Record Player,
matching 4-unlt Loud-
speaker Systems and
FREE Storeo Head-

phonas. P‘\
igh performance Stereo

Ampllfier deslgned for homa
entertainmant at economical
cost. Represen conslderable advance In solld stats, high fidsllty
sterso amplifiers. Outstanding performance s sllled to meticulous
construction, comprehonsive facilities, installatlen simplicity end
attractive otyling.

10 watt per channel power; push buttor selectors; tone :e‘.ntkrell:

DABAR MN3 MIXER KIT

INTRODUCING THE NEW DABAR MINI THREE CHANNEL
MIXER KIT WITH THE FOLLOWING FEATURES:

% Threo Inputs easlly ad]ustable to suit users Input requirements, ¢.9.,
Mlc., Tape, Disc., etc.
* Uses advanced deslgn with five inteorated circults.
% Slider fader volume controls mount directly on P.C, board.
% Fult ranga bass and treble controls.
% Guaranteed top arade components with fibreatass printed circult board,
rsady-drliled and tinned.
% Battory operated (2 x PP3) not suppiled wilh kit,
% Easy to follow assembly instructions (available separately 25p).
% Attractlve ready punched facla plate, avallable 8t extra cost, gGives that
professional finish to the unlt.
% Size: 8:5" x 4-8” x 2",
PRICE: KIT ONLY £11-00
FACIA PLATE £130
MANUAL AND ASSEMBLY INSTRUCTIONS 25p
AVAILABLE READY BUILT WITH FACIA £18:00

ALL PRICES INCLUDE V.A.T. & POSTAGE IN U.K.
S.A.E. ALL ENQUIRIES.

DABAR ELECTRONIC PRODUCTS

98, LICHFIELD STREET, WALSALL, STAFFS, WSI 1UZ.

balsnce control; tape record and replay facllitles. Stereo h

socket on front panel with automatlc spesker muting; Teak finlsh,
Ourprice £75:00 + €200 p, & p,

Credit Terms £7-50 deposit + £2:00 p. & p. 18 monthly payments
of €446 (total £87-78)

Send £9 50 today.

THE AVON AUDIO SYSTEMI

The uncabineted system is ideal as an economical repiacement for
an outdated chassis, The Stereo Tuner Amplifier 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.

BSR 4 SPEED STEREQ/MONO TWIN  ELLIPTICAL SPEAKER.
RECORD CHANGER plays all These low impedance, perma-
tvpes of 7in., [0in., and {2in. nent magnat units have been
Mono or Stereo records. Manual speciall selected to provide
or automatic play. the ullest range of audio
reproduction.

EASY TO INSTALL—NO TECHNICAL KNOW-
LEDGE REQUIRED, List Price £45-74. OUR PRICE
£35-00. Credit Terms £3:50

7 \| deposit plus £2 Post & Packins
f followed by |2 paymentsof £3-1

(Total Credit Terms £40-70)
Dont miss this bargain,

SEND £5-50 TODAY
ALL EQUIPMENT COVERED 12 MONTHS FULL GUARANTEE

B BB B CALLERS WELCOME mu mm

Post coupon
NOW for..

FRE

leaflets

B 100,Chase Side London N.14
Tel:01-886 3733/9666
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ELECTROLYTIC CAPACITORS UF/V 2000/80, 2500/80, B000/50,
10,000/80, 12,500/80. A!l at 50p each, post pald.

SPECIAL OFPER: WIRE-ENDED METALLISED FILM CAPACITORS
2-2UF 63V 18p. 4UF 63V 20p, SUF 63V 20p, 8UF 83V 23p, 10UF 63V 26p.
All post pald.

SOKSOL DE-SOLDER KIT : Includes 201t special copper brald, chemical
solution and Instructions £1, post 16p.

DELCO-REMY 12 Volt Car-Horn Relays $0p, post pald.
SUBMINIATURE PLUG-IN CRYSTALS for radlo control. 26-985MHz
and 27-028MHz 70p each, post pald,

AMERICAN DYNAMOTOR ROTARY TRANSFORMERS.
Input 2% Volts D.C. Output 285 Volts D.C. at 75 M/A £1-00, post 30p.

PLESSEY VIBRATORS Type 1214 30p, post pald.
ADD 10% V.A.T.

SEE OUR OTHER ADVERTISEMENTS IN
RADIO & ELECTRONICS CONSTRUCTOR

ELEKON ENTERPRISES

224a St Paul's Road, Highbury Corner, London N.1

Telsphone 01-359 4224

Newest, neatest - -y - - -1- - - -f- -
e [-N-T-E-R-L-0-G-K-I"-N-G
vised for storin,
small parts an
components : re-
sistors, capacitors,
diodes, transis-
tors, etc. Rigid
plastic units, in-
terlock together
in vertical and
horizontal _com-
binations. Trans-
parent plastic
drawers have label
slots. 1D, 2D have
removable space dividers. Build up
any size cabinet for wall, bench or table top.
SINGLE UNITS (S'ng'xli’) £1-40 Dozen
DOUBLE UNITS £2:30 Dozen S BIZES
TREBLE (3D) £2-50 for 8 ALLINTER:
DOUBLE TREBLE 2drawersin one outer case (6D2) £3.60
for B extra large size (6D 1) £3-40for 8, Carriage 35p Orders over £10 postfree
QUANTITY DISCOUNTS! 5% in £1 for orders over £10, 7§% over
I':’ILO, IAOs"/é over £50. Quotation for large quantities.

E

DD 109, VAT TO TOTAL REMITTANCE.
[ {Dept. PWI1), 124 CRICKLEWOOD BROADWAY.

ONDON N.W.2 01-450 4844




All individually boxed
and guaranteed. Full
trade discounts to bona

NEW MULLARD & MAZDA VALVES

EXPRESS
POSTAGE

5p for 1 Valve.

i H Each additional Valve
fide companies. Price | =2
and availability lists on
appllcatlon. PC86 0-75  PL84 0-86 | 30C15/
PCB8 075 | PL50s 088 | PCF800 1-06
DM70 063 | EF80 048 | PCOY 045 | PL508 105 | 30C17  1-00
DY51 085 | EF83  1.03 [ PCS00 056 | PL50S  1-55 | 30C18/
DY86/7 042 | EF85 0-48 | PCC84  0-52 | PL802  0-98 | PCF805  0-80
DYsoz 045 | EF86  0-80 | PCC88  0-80 | PY33 0-68 | 30F5/PF818
EABC80 1-00 | EF89 081 | PCC89  0-85 | PY81/800 0-50 110
EBS1 038 | EF9l 130 | PCC189 085 | PY82 0-85 | 30FL1/
EBC81 076 | EF92 1-40 | PCF80 051 | PY88 0-60 | PCES0D 075
EBF80 080 | EF95 1-85 | PCF82 180 | PYG00A 1.05 | 30FL2  0-76
EBFSS 062 | EF183 080 | PCF86  0-65 | PY300  0-50 ( 30FL12 105
EBF89 058 | EFI84  0-60 | PCF200 0-85 | PY801  0-50 | 30FL14 085
EC88 0-76 | EH90 0-56 | PCF201 087 | U268 1-00 | 30L1/PCC84
EC88 0-77 { EL34 0-05 | PCF801 0-85 | U191 1-00 0-52
ECC81 045 | EL38 105 | PCF802 071 | U193 050 | 307,15/pCC805
ECC82 048 | ELSI 0-90 | PCF806 0-86 | UABC80 080 1-05
ECC83  0-45 | EL84 047 | PCH200 088 | UBCSL 070 | o0\ go0
ECC84 055 | EL8S 055 | PCL82 054 | UBF89  0-60 7
ECC86  0-53 | EL86 095 | PCL83 068 | Ucces  0-60 | 30P4MR 1:30
ECCS8  0-75 | EL95 070 | PCL84  0-50 | UCH81  1-00 | 30P12/PC801
ECCI89 071 | ELS1 1-81 | PCL85 083 | UCL82 070 10
ECF80 056 | ELL80 1-30 | PCL8¢ 0-63 | UCL83  0-70 | 30P19/PC802
ECF82 o-;i EM84 Hg ch,sos[sso o g{g% 31;%0 1-00
ECF86 0- EMB7 " 8 R 30PL1/PCL80)
ECH81 100 | EYS] 088 [ PD500 1:55 | UY85 050 ! 085
ECH83 100 | EY86/87 042 | PFL200 0-80 | 8/30L2/ 30PL13/
ECHA84 078 | EYs8  0-84 | PL36 088 | ECC804 100 | 2 esl L o)
ECLS0O 053 | EZ80 0-51 | PL8I 075 | 6F23/EF812
ECL82 061 | EZ81 040 | PL8IA 088 1-05 | 30PL14/
ECL83 068 | GY50) 0-80 | PL82 0-50 | 30C1/PCF80 PCL8S 125
ECL86 0863 ' GZ34 078 | PL83 0-98 051 | 30PL15  1-06
BP4] 8:00 | 6J8 030
NEw VALVES 8P61 0-75 | 8JTM 0-45
T4l 100 | 6J7G 0-40
Individually boxed and §§; ||k (3
guaranteed but of Euro- 7% % ggég 020
tai UABC80 040 | 6K8G 045
pean or other origin at | pARG® 078 ks o
greatly reduced prices. 7Bt 878 8Lec o5
A UBF80 0-40 | 6Q7G 050
Quotations  for any UBFes oo |Gsiror oas
H UCC85 045 | 6BN7GT 045
valve not listed. Send USHe o1 83707 D49
H UCHS81 040 0
SAE for lists. UCL82 035 | 6V6G  0-40
UCL83 070 | 6V6GT 045
AZ1 0:60 | EF80 0-25 | PC86 060 | UR41 075 | 6X4 0-40
AZ31 055 | EF85 035 | PCA8 080 | UFSS 040 | 6X5G 040
CBL31  1-00 | EF86 0-30 | PC97 045 | UL41 0-85 | XSGT 045
CL33 50 | EF89 0-28 | PC900 048 | ULs« 043 | 7B6 075
CY31 0-50 | EF91 0-37 | PCC84 0-40 | UY4l 0-48 | 7B7 070
DAFS1 0-30 | EF92 0-85 | PCC88 065 | UY8s 0-40 | 7CB 100
DAF96 050 | EF95 0-40 | PCC89  0-50 | VR105-30 0-40 | 7C8 0-78
DCCP0 135 | EF98 076 | PCC189 060 | VR150-30 0-40 | 7H7 0-70
DF91 080 | EF183  0-30 | PCF80  0-30 | 0A2 0-40 | 7R7 078
Dr9s 050 | EF184 0-35 | PCFB2 035 | 0B2 0-40 | 787 225
DK91 045 | EL32 0-80 | PCF86  0-80 | IR5 045 | 7Y4 076
DK9#2 070 | EL33 175 | PCF801 050 | 185 0-30 | 12AT6  0-40
DK9 060 | EL34 0-50 | PCF802 050 | 1T¢ 030 | 12AT7 040
DL92 040 | EL36 0-50 | PCF805 080 | 384 0-40 [ 124U6 046
DL94 048 | EL37 235 | PCF806 075 | 3v4 0-48 | 12AU7  0-38
L96 055 | EL41 0-90 | PCF808 085 | 5R4GY  0-76 | 12AX7 088
DY86/87 0-37 | EL42 000 | PCL82 035 | 5U4G 040 | 12BAG  0-45
Y802 0-37 | EL84 025 | PCL83 068 | 5V4G 050 | 12BES 050
EABCS0 0-38 | EL95 035 | PCL84  0-456 | 5¥3GT  0-45 | 30C1 0-30
EAF42 075 | ELL80  1.00 | PCL85  0-50 | 624G 0-45 | 30C16  1-06
EBS1 022 | EMB0 045 | PCL86  0-45 | 6/30L2 080 | 30CI7 110
EBC33 100 | EMBI  0-60 | PCL805/85 6AKS 040 | 30C18  0-80
EBC4l1 075 ( EM84 035 0-50 | 6AMS  0-90 | 30F5 1-10
EBC8I 083 | EM85 100 | PD500  1-30 | 6AQ5 042 | 30FL1  0-76
EBF80 040 | EYS1 040 | PEN45 075 | 6A87G 085 | 30FL2 075
EBF83 040 | EY86 040 | PL36 055 | 6ATS 0-38 | 30FL14 085
EBF89 0432 | EZ40 075 | PL81 050 | 6AUS 030 | 30L15 105
EBL31 1.0 | EZ41 0-75 | PL82 045 | 6BA6 028 | 3011y g.90
ECC81 040 | EZ80 0-28 | PL83 0-45 | 6BES 0-32
ECC83 033 |EZ81  0-29 | PL84 040 | 6BH6 075 | S0P4MR 130
ECC83 088 | GYs01 080 | PL500 075 | 6BJ6 0-55 | 30P12  1-06
ECC84 0-30 | GZ30 0-45 | PL604  0-75 | 6BQ7A  0-55 | 30P19  1.00
ECC85 040 | GZ32 050 | PL508 090 | 6BR7  0-90 | 30PL1 095
ECC88 040 | GZ34 060 { PL509 185 | 6B87 185 [ 50p113  1.20
ECH36 125 | G237 185 | PL802  0-95 | 6BW6 090
ECH42 100 | HN309 150 | PX4 800 | 6BW7 090 | 30PL14 125
ECHS81 030 | KT61 175 | PX26 3800 | 6C4 0-35 | 36W4 040
ECH83 045 | KT66 235 PY33 - 063 |6CD6G 180 | 3524GT 070
ECL80  0-45 | KT81 (7C5) PY81 0-30 | 6CH6 060 | 50CD6G  1-20
ECL83 035 | 118 | PYS2 035 4 070 | g7 050
ECL83 068 | KT81 175 | PY83 038 | 6F23 1-08 T
ECL86 040 | KT88 225 | PYS88 040 | 6F26 1.0 813 ITT £13
ECLL800 225 | KTW61 1:00 | PY500  0-47 | 6F28 070 | 813 USSR
EF37A 120 | MU14  1.00 | PY81/8000-50 | 6J5M 0-60 2575
EF39 1-20 | N78 160 | PY801 050 | 6J5G 0-45 | 8664 0.85

TRANSISTORS-INTEGRATED CIRCUITS

All transistors,1.C's offered

EXPRESS are new and branded.

POSTAGE Manufactured by Mul-

3p for first Transistor.

for each additicnal add lard, Texas, RCA, Fer-

1p. ranti, Motorola, ITT,
T AR Fairchild, Lucas, etc.
AAZIS 010 | Brlls 02 Quantity discounts on
AAZIS -10 | BF167 ¢! A .
ACloT 035 | BFIT3 085 application. Send SAE
AC128 0- BF179 0-30 H
AGS 05 | Briss os0 | for full lists.
ACI28 0-25 | BF181 082
AC176 0-256 | BF194 016
AC187 025 | BF195 015 | OC16 0:75 | ZTX500 0-15 | 2N2646  0-50
AC188 025 | BF197 015 | OC20 0-85 | ZTX501 0-16 | 2N2904 018
ACY21 0-20 | BF200 0-36 | 0C23 0-85 | ZTX503 0-17 | 2N2904A 0-25
ACY39 0-56 | BF88l 025 | OC25 0-40 | ZTX531 0-20 | 2N2905 0-28
ADI140 060 | BFB98 025 | OC28 0-85 | ZTX550 020 | 2N2905A 028
ADI49 0-50 | BFX29 025 | OC35 0-50 | IN914 07 | 2N2906 0-20
ADI181 0-35 | BFX88 0-20 | OC36 0-85 | IN4001 06 { 2N2926 0-10°
AD182 0-86 | BFY50 020 | OC42 0-40 | IN4002 0-7 | 2N3053 020
AF118 0-24 | BFYS1 0-20 | OC4H4 0-15 | IN4003 0-8 | 2N3066 0-55
AF116 025 | BFYs2 0-20 | 0045 0-15 | IN4004 083 | 2N3625 0-75
AF117 0-20 | BFW10 061 I 0c71 0-15 | IN4005  0-10 | 2N3614 058
AF186 040 | BYI00 0-15 | oC72 0-25 | IN4006  0-18 | 2N3815 0-78
AF239 0-40 | BY126 0-16 | OC76 0-40 | IN4007 018 | 2N3703 010
ABY27 080 | BY127 015 | OC77 0-45 | IN400S 0.5 | IN3703 010
ABY28 026 | BZX81 series [ OC8) 025 | IN4148 0-8 | 2N3704 010
BA102 030 012 | OCBID 025 | 18921 010 | 3N3705 o010
BAIllS 0-7 | BZY88 series | OC81Z 0-56 I 182083 0-20 { 3N3708 010
BC107 010 0-10 | OC83 0-25 | 1820814 020 | 3N3707 010
BC108 010 | CRB1-05 0- 0C140 0-55 | 182100A 020 | 2N3708 010
BC109 010 | CRB1-40 0-85 | OC170  0-25 | 183010 0-25 | 2N3709 0-10
BCI113 0-15 | CRB3-05 0-30 | OC171 0-30 | 2N696 015 | 2N3710  0-10
BC117 020 | CR83-40 045 | OC200 045 [ 2NGS7 018 | 2N3711 o010
BCl43 0-35 | MJE340 0-50 | OC201 075 | 2N708 010 | 2N3819 0-85
BCl47 012 | MIE370 0-70 | OC202 0-80 | 3N706A 0-12 | 3N3820 0-80
BCl48 010 | MJE520 0-76 | OC203 0-50 | aN1131 0-25 | 2N3823 (-88
BCIB9C 012 | MIE2965 1-10 | OCP71 125 | 2N1132 0-25 | 2N3903 0-18
BC182 010 | MJE3055 0-75 | ORP12 050 | 2N1302 0-18 | 2N3904 0-17
BCIS2L 0-12 | MPF102 0-42 | ORP60  0-40 | 2N1303 016 | 2N3%06 0-81
BC184L 0-11 | MPF103 0-85 | T10056 0-80 | 2N1304 028 | 2N3908 0-18
BCY32 0-860 | MPF104 0-37 | TIC44 0-36 | 9N1306 0-82 | 2N4058 0-18
BCY33 034 | MPF105 0-40 | TIC226D 1-60 | 2N1308 029 | aN4060  0-9
BCY34 035 | NKT404 0-50 | TIL209 0-30 | 2N1307 0-25 | aN4060 0-18
BCY70 015 | OAS 0-50 | TIB43 0-35 | 2N1308 0-25 | 2N4061 018
BCY71 9:20 | OAID 0-35 | ZTX107 015 | 2N1309 0-87 | 2N4062 0-18
BCY72 018 | OA79 07| ZTX108 012 | 2N1613  (0-20 | 8N141 0-81
BCZ11 0-50 | 0A8] 010 | ZTX300 0-12 | 2N1614 0-20 | 40380 0-40
BD131 075 | 0AS1 07 |ZTX301 015 |2N2147 076 | 0361  0-40
BD124 0-80 | OA200 0-7 | ZTX302 0-18 | 2N2160 0-59 | 40382 0-§0
BD131 075 ' OA202 010 | ZTX304 025  2N2369A 015 * €0430 1-00
8N7400 0-20 | BN7425 048 | BN7473 0-40 K 8N74107 0-50 | BN74157 1-80
BN7401 0-20 | BN7427 0-42 | BN7474 0-40 | BN74110 0-80 | BN74170 410
BN7402 0-20 | BN7428 050 | BN7476 0-55 | BN74111 1-45 | BN74174 8-00
8N7403 0-20 | 8N7430 0-20 | BN7476 045 | BN74118 1.00 | 8N74175 1-88
BN7404 0-20 [ BN7432 042 | BN7480 0-80 | 8N74119 1-00 | BN74176 1-80
BN7405 0-20 | BN7433 0-70 | BN7482 0-87 | BN74121 0-80 | BN74190 1:88
BN7406 0-30 | BN7437 0-85 | BN7483 1-00 | 8N74122 1-85 | BN74191 1.98
8N7407 0-30 | 8N7438 065 | BN7484 0-90 | BN74123 £-70 | 8N74192 200
BN7408 0-20 | BN7440 0-20 | BN7486 0-45 | 8N74141 1.00 | BN74193 200
BN7409 0-45 | SN7441AN BN7490 075 | BN741456 1-50 | BN74194 250
8N7410 020 076 | SN7491AN 8N74160 5-85 | BN74195 188
BN7411 0-28 [ BN7442 076 1-00 | BN74181 1-10 | BN74196 1-80
8N7412 '0-42 | BN7450 020 | BN7492 0-75 | BN74154 200 | BN74197 1-50
BN7418 0-30 { BN74561 0-20 | BN7493 075 | BN74155 1-35 | BN74198 480
BN7416 0-30 | BN7453 0-20 | BN7494 0-80 | BN74166 1-55 l BN74199 4-60
BN7417 080 | BN7454 020 | BN7496 0-80
8N7420 020 | BN7460 020 | 8N7408 1-00 | D|L 14 pin I15p
BN7422 0-48 [ BN7470 0-30 | 8N7487 625 -
8N7423 048 |8N7472 030 | 8N74100 250 | SOCKETS |6 pin 17p

VAT

107; to be
added to
all orders
including
POSTAGE!

THIS MONTH’S

@ OSCILLOSCOPE
TUBE TYPE
VCR 139A
Price £8'00 p & p 25p

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 a.m.-5 p.m. Mon.-Sat.

Closed Sat. 1-3 p.m.

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS

Tel: 01

677 2424 Telex

946 708.
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Exciting...the Stereo 21!

Can you really get
sound quality like
this FOR LESS
THAN £18?

YES, YOU CAN!
WITH THE NEW

=]
./

Personal shoppers ana mail order price

£17_ 9 INCLUDING VAT

plus £1-50 p + p.
Diamond stylii, if required, £1-37 extra

Suitable pair of stereo headphones with individual
level controls, if required £3-85.

Until now, richly satisfying sound has always cost a richly satisfying price. But not
any more! For an almost unbelievable £17-95, you can have Stereo 2|1—audio for the
connoisseur! Whatever your taste in music, you can hear it on STEREO 2|
the way its composers heard it in their dreams! Beethoven or

Mahler . .
or Jesus Christ Superstar ...

. Ellington or Jellyroll Morton . . . Das Nibelung
Carols from King’s
College Chapel or the return of a Beatle ...
everything from a prettily fluting baroque
organ to the newest pop group at full
throttle—STEREO 21 does them
all justice!

And have you ever seen a handsomer
audio installation? Compact enough
to go in a university student’s bedroom-
study, elegant enough for the suavest
penthouse pad in Town, STEREO 2|
offers you all the pride of possession as

well as a thrilling musical experience!
Top-quality amplifier, BSR turntable, match-
ing speakers. Deck and speaker cabinets you
simply wrap round and glue to build. Screw
in the amplifier and connect up (all push
fit no soldering whatsoever), so simple
literally anyone can do it. Except for glue
and panel pins all parts supplied in-
cluding full instructions—all for £17.95
(plus the cost of post and packing if
you buy by mail), and—to round
it all off—a money refund if not
satisfied if your pleasure in
STEREO 21 is not complete!
Just think—in only a few days
you could be giving your ears
the treat of a lifetime—AND

introducing your envious friends
to STEREO 21!

EMI SPEAKERS AT
UNBELIEVABLE PRICES

950 Kit. Five matched speakers and
crossover unit for handling up to
45 watts, from 20 to 20,000 Hz.
Huge- 19" x 147 (approx.) high
efficiency 16, 500-gauss bass unit
built on a heavy diecast frame. The
four 10,000 gauss tweeters, each *
31” dia. approx., are fed by the
crossover with a critically adjusted
signal for maximum fidelity. Imped-
ance at | kHz is 8 ohms. Bass coil 27,
others 0-5”. Recommended list price
£44-00.

OUR PRICE £25-00 + £1-50 p & p

R|| TV

612

I5” 14A/780. Bass unit on a
rigid diecast chassis. Superior
cone material handies up to
50 watts RMS, and is treated to
give a smooth frequency res-
ponse. Resonance 30 Hz. Fluse
360,000 Maxwells. Impedance
at | kHz is 8 ohms. 3" voice
coil.

Recommended retail

£40-80.

OUR PRICE £I18-70
+ £1-50 p & p

price

Just write your order giving BARCLAYCARD
your credit card number. Buv't Extended Cradit | A
DO NOTSEND YOUR | on pwwprmprrray

RADIO AND TV COMPONENTS (ACI'ON) I.TD, 21C HIGH STREET
ACTON, LONDON W3 6NG - 323 EDGWARE ROAD, LONDON W2

Edgware: 9 a.m. to 5.30 p.m., half day Thurs.
Acton: 9.30 a.m. to 5 p.m. Closed all day Wed.; also see opposite.

Mail orders to Acton. Terms C.W.0. All enquiries Stamped Addressed Envelope
Goods not despatched outside U.K.
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VISCOUNT III

aboost in the output,

VISCOUNT Ill now gives you an imposing 20 watts per channel—and the price quoted is
actually INCLUSIVE OF VAT! P
The money's important, of course, but not nearly so important as value for money! And that's
something you get in abundance with VISCOUNT Ill. We design it . . . we make it . .. we sell
it direct to you—passing on all the economies that come from cutting out middle-men! That's
the only way you can get so much quality for so little money!

The unique VISCOUNT ill amplifier, plus the Garrard SP25 Mk Il deck, plus the magnificent
Duo Type ill matched speakers (or Duo Type il for a small room) give you an audio installation
that will prove unbeatable for listening pleasure! And the teak finish will harmonise and en-
hance virtually any style of interior decor! On the brushed aluminium front panel of the ampli-
fier you'll find all the facilitics you necd—volume, bass, treble and balance controls, plus
switches for mono/stereo, on/off function and bass and treble filters. Plus headphone socket
on the back.

The heart-stopping timbre of Tom Jones at his most virile . . . the last lingering harmonics of a
solo performance by Heifetz or Menuhin. .., the pathos and the panache of Liza Minelli. . the
majestic sonorities of the brass band and the elfin subtieties of the virtuoso clavichordist—
hear every nuance with a fidelity that you have never experienced before!

Come and hear VISCOUNT IlI! If it's inconvenient to travel, buy by post in the confidence
that you won't be disappointed (and with a 24-carat Money-Back Guarantee to give you extra
reassurance). Don't settle for second-best!

SPEAKERS: Duo Type I Size approx. |7in X 104in X 64in. Drive unit 13in X 8in with
parasitic tweeter. Max. power |0 watts 8 ohms. Simulated Teak cabinet. £14-00 a pair + £2-20
p. & p. Duo Type Il Size approx. 234in X Il4in X 9%in. Drive unit approx |34in x Btin
with HF speaker. Max. power 20 watts, 8 ohms. Freq. range 20Hz to 20kHz. Teak veneer
cabinet. £32:00 a pair + £330 p. & p

PRICES : SYSTEM |
Viscount Il R102
amplifier £24-2
2 Duo Type |l speakers £14-0
Garrard SP25 Mkt
with MAG. cartridge
/plinth & cover

=2
++
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£18-00 + £1-75p & p

total £56-20
Availabl | £3 50
vailable :orr;[':_ ztne‘y £49 00 +

PRICES : SYSTEM 2
Viscount R102

amplifier £24-20 +
2 Duo Type lll speakers £32-00 +
Garrard SP25 Mk Ill with

MAG cartridge
plinth & cover £18-00 + £1-75p & p
£74-20

total
Available :omple;:r £6500 +&£4

THE TOURIST PUSH-
BUTTON CAR RADIO
KlT £6-6 The Tourist PB is

suitable for 12 volt
working on both negative and

JT ST 8

RELIANT Mk IV

MONO AMPLIFIER
*5 Electrically Mixed inputs.
*3 Individual Mixing controls.
*Separate bass and treble
controls common to all 5§

positive earth vehicles. It covers inputs. *Mixer employing F.E.T.
the full medium and long wave (Field Effect Transistors). *Solid
bands. It is permeability tuned and State Circuitry. *Attractive Styling.

INPUTS |. Crystal Mic or Guitar 9mV. 2. Moving coil
Mic. or Guitar 8mV. Inputs 3, 4 & 5 are suitable for a wide
range of medium output equipment (Gram, Tuner, Monitor, Organ, etc.)

sturdily constructed. Qutput is a full 2-5
watts into an 8 ohms speaker. But the Tourist

PB will operate into any loud-speaker from 8 to I5 ohms.
Apart from the output stage, which is an integrated circuit, the only other
electronic components that need soldering are some capacitors, resistors,
etc. The kit includes a pre-built RF tuner unit, and fully modulised IF
stages which are pre-aligned before despatch. As well as electronic com-
ponents this kit also contains 2 diamond-spun aluminium knobs, elegant
matching front panel, dial, washers, screws and wire.

The Tourist PB can be mounted in any standard size dash panel and it has an
illuminated tuning scale. Chassis size is: 7in wide, 2in high and 4-%in deep.
Circuit diagram and comprehensive instructions 55p free with parts.

Fully retractable and lockable car aerial £1-37 post paid.

CAR RAD'O Kl']' £6 60 p:nd p. 55p. Speaker with baffle and fixing

ps £| 65, + 23p p. & p. post free if
bought with the kit. Send stamped addressed envelope for leaflet.

If you can solder on printed circuit board, you can build this push-
button car radio kit. It's simple—just follow the step-by-step instructions.

PE TAPE LINK CONSTRUGTORS

'l" %
(@ ] Suitablec3 speed tapg}deck, less
Al heads. Caters up to 5}ins. spools.
‘A Unused but store

240V AC mains,
soited hence no warranty.

H ___1/ Y
£4.00

e £1 p. & p.

All250mV sensitivity. Output 20 watts into 8 §, 0
(suitable for 15 §.) Size approx. 124 x 6 x 3% ins. £1 3 50 p. & p. §0p

ONLY £7-64 + 55p.p & p

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. Na solder-
ing—just simply screw together. 4
watts per channel into 8 ohms. inputs:
120mV (for ceramic cartridge). The
heart of Unisound is high efficiency
I.C. monolithic power chips which
ensure very low distortion over the audio spectrum.

> IN-GAR ENTERTAINMENT
AT HOME

With this elegant stereo 8 track add on unit,
audio enthusiasts now have the opportunity
to extend their systems to include the play-
ing of 8 track cartridges. Simply select your
channel, by push button, four digital lamps
- . ‘2| e indicate channel selected. The Viscount lll, the
abulous Stereo and the Uniiound Modules 4

will accept this unit, simply connect up. £9 90 + 80p. p. & p.

L%

SEE OPPOSITE PAGE FOR ADDRESS DETAILS
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AUTUMN ACTION

IF you were fortunate enough to obtain last month's special
issue of Practical Wireless, and your particular interests are
in audio, short wave, broadcast reception, test equipment, or
experimental electronics, you will have found at least one item
of interest to you. In very general terms, this is what Practical
Wireless is about, helping and encouraging its readers to have-
a-go. This issue is also special in that it is the largest P.W. ever
produced, carrying 120 pages and two free colour Datacards.

Activities covered by this magazine are, believe it or not, of a
seasonal nature and we are always delighted in one sense when
the holiday season ends, because we all settle down again after
sun-tan(?) and surf-riding to renew our absorbing interest in
d.i.y. radio and electronics.

it was often the case in the past when we would expect readers
who go away in the summer to leave their tools and P.W. at home,
Imagine some reader on the Costa Brava wielding a soldering
iron on a pair of gritty output transistors—it's just not done is it?
We were particularly pleased therefore that the temporary sum-
mer recess this year was hardly noticeable; surely the summer
was not that bad! And it is known that P.W. is read on beaches.

The autumn, therefore, is just the time when, if not already
bitten by the bug, our readers look around as if to court the means
to satisfy their instinctive curiosity in the techniques of working
circuits. You might say that we also provide the necessary bait
to give newcomers encouragement to have a go. You might be
right, but then if we did not learn something about our readers
we would not be the highest selling British magazine of its kind.
Some subjects do come up for renewed treatment but unlike
some magazines, they are seldom in the same guise as before.

Take our Metal Detector on page 634; not a scrap like the
earlier models and certainly easier to make.

October is also the time for the London Audio Fair; it is natural
therefore that those readers who will be going to Olympia will
want to sort out some of the technical jargon used in the audio
world. Very sad that we cannot be there this year so we expect
every P.W. reader visitor to carry this issue in his pocket, so
that he can refer to the extra supplement which we have bound
in the centre.

Incidentally, we have heard rumour on the “grape vine'’ that a
certain company is biting its tongue for not having published a
multi-systems quad matrix decoder as simple as ours.

M. A. COWELL—Editor.

e s R O

The December issue, on sale 2nd November, will
include a 12 volt 15 watt fluorescent light unit for your
car, caravan, garage, shed or anywhere that emer-
gency lighting is needed during power failure. Also
included will be a 3-band short wave superhet, some
simple practical applications of the LM380N integrated
circuit audio amplifier and another series of circuits
for the Experimental Workshop. Also next month
don't miss the third pair of P.W. Datacards and first
details of our new project that you can add on to the
P.W. Q4 quad decoder.

Further details on page 640.

00 000 000
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Paris Component
Show

EASURING instruments
M will be featured in addi-
tion to the usual sections
on electronic components,
materials, equipment and pro
ducts at the Paris Component
Show.
Venue is Exhibition Park, Porte
de Versailles and date 1st-6th
April 1974

Mullard back out

ULLARD Ltd. have de-
M cided to kill off their
Educational Service. The
service has acted as a valuable

aid for the teaching profession for
the last 25 years,

Oxidising agent
NTHONE Inc. Ebonol C
E Special is an oxidising
agent which increases the
strength of the bond in the pro-
duction of single, double-sided
and multi-layer printed circuit
boards. The process involves pro-
ducing many thousands of little
cupric oxide needles. The oxide
coating is obtained by the
immersion of suitably treated
copper in a solution of 180gm/1
Ebonol C at 104°C
Liquid adhesive may then be
brushed or rolled onto the oxi-
dised surface. After the adhesive
has “cured” the imbedded needles
of cupric oxide maintain a “key”,
firmly fixing the adhesive to the
copper. The prepared copper foil
is then affixed to the plastics base.

We settle down when the holiday season
ends . ..
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NEWS NEWS

Packaging for professionals

terms in electronic component packaging and assembly. There is

THE Inter-Nepcon conference at Brighton specialises in broad

a very strong emphasis on printed circuit techniques and

integrated circuit encapsulation.

Although not strictly dealing
with electronics techniques, this
exhibition has a distinctly prac-
tical emphasis because it con-
cerns the making of component
assemblies and modules. It is
being held at the Metropole Hotel
on the sea-front at Brighton, from
16th to 18th October and is
organised on an international
basis by Kiver Communications
Ltd of 149-155 Ewell Road,
Surbiton, Surrey. Admission is
restricted to those who register as
being engaged full-time in elec-
tronic circuit packaging and pro-
duction.

Derby modellers
get together

ERBY and District Amateur
D Radio Society (G3ERD,

G2DJ), are branching into
radio control models. The new
club is already under way and
held its first meeting in Septem-
ber. Anyone interested should

contact Ray Webster, c/o0 5
Uplands Avenue, Littleover,
Derby.

b o

Ham Exhibition

HE Midland National
Amateur Radio and Elec-
tronics Exhibition will be

held at the Granby Halls, Lei-
cester from 25th to 27th October.

Commercials date

T the time of going to
A press, we have heard that
the London Broadcasting
Company will go on the air on
Monday 8th October. There will
be a special message from the
Minister of Posts and Telecom-
munications. Frequencies 719kHz,
417m and 97-3MHz.

ITH the Audio Fair about
\)‘/ to open its doors on
22nd October (trade only),
and 23rd October to the public,
it is interesting to learn that one
famous British manufacturer,
Armstrong Audio, has had to
withdraw because it could not
contemplate at present the
thought of taking on more orders.
It seems that the new 600 series
has created so much interest that
current orders exceed their
present manufacturing capacity.
Rather than spend time and
money in exhibiting with the pros-
pect of more orders, Armstrong
have decided that they should
expand their facilities to cope
with the rush.

Multimeter
competition

E wish to apologise to
\}‘/ readers for the omission

of information in last
month’s issue on the Digital multi-
meter competition. Due to the
fact that so many readers sent in
answers that were the best
according to the considered
opinion of the judges, our Com-
petitions Department is at present
organising a further contest for
these readers. We will be publish-
ing the result just as soon as we
have it.

Slimline digital multimeter
F professional quality, this unusual device is a hand-held digital
multimeter

from Hewlett-Packard. At £138

(+VAT) this

instrument represents a valuable on-line tool for engineers and
technicians. A 3!, digit l.e.d. display uses automatic decimal placement

and polarity indication.

The heart of the instrument is
a “postage-stamp” size thin film
hybrid circuit with analogue and
digital processing. It is claimed to
measure d.c. voltage from 0-1mV
to 500V and a.c. voltages from
3mV to 500V. The resistance
range measures from 1 ohm to
10MQ. The input resistance is
stated as 10M(.

Cassette library
system

ITH the current boom in
V\/ tape cassette recorders,

BASF are to show at the
Audio Fair two new machines for
chromium dioxide tape and a
(quote) ‘“unique library system
for cassettes”, that can be free
standing or fitted to the wall.

BIB’s own set-up

ULTICORE Solders Ltd.
M have set up a subsidiary

- company, BIB Hi-Fi
Accessories Ltd.,, to look after
the interests of growing range of
products with the “BIB” trade
name, including record and tape
cleaning accessories and splicing
kits. The board of the new com-
pany is selected from the parent
company and ‘will continue to
operate from P.0O. Box 78, Hemel
Hempstead, Herts, HP2 7EP.
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‘portable
VHF
receiver

Y F. G.RAYER G30OGR

simple and easily built circuit, and are highly

sensitive. There are no gauging or other align-
ment problems, and frequency coverage is easily
modified. A straightforward circuit of this type is
thus completely practical, as an alternative to a com-
plicated v.h.f. superhet, or v.h.f. converter used
with a short wave receiver.

On the other hand, the disadvantages of the super-
regenerative type of circuit should be remembered.
One is the lack of selectivity, and another the back-
ground hiss which is present when no transmission
is tuned in. The lack of selectivity means that a
strong, local transmission can prevent reception of a
weaker signal on a nearby frequency. The stronger
signals are, however, very well received, and any
signal which is received at sufficient strength will
automatically quiet the background hiss.

A further important point is the extent to which a
super-regenerative receiver can cause interference
to other receivers. Some radiation of this kind seems
‘unavoidable, but it can be kept within limits by
screening the receiver, and using an r.f. stage to help
isolate the aerial from the oscillating detector stage.
In these circumstances, interference is not caused
over a wide area.

Interference is primarily caused on the frequency
to which the super-regenerative receiver is tuned,
and nearby frequencies. As example, if an un-
screened super-regenerative receivér is tuned to
144MH: this is found to cause no interference at all
to a normal receiver in the 88-108MHz range, with
the equipment side by side. On the other hand, inter-
ference wou. 1 arise with nearby receivers tuned to
144MHz or ad, cent frequencies.

This really means that the super-regenerative
receiver should be confined to use in those circum-
stances where other people are not listening on the
same or a near-by frequency. In fact, the receiver
described has often been used as the only means of
reception for 2 metre amateur band contacts, without
any complaint. This does not mean, however, that it
would be wise to use it for 2 metre reception when
there are other 2 metre receivers or converters in
use nearby.
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SUPER-REGENERATIVE receivers may use a

Receiver circuit

This is shown in Fig. 1. Though actually con-
structed for 2 metre reception as a portable, it
can be used over the 90MHz to 150MHz range
without any change other than re-adjusting the pre-
set trimmer TC1. Trl is the untuned r.f. stage, with
input to the source across the source bias resistor
Rl. A tuned r.f. stage increases gain, but has to
be screened from the detector, and also requires its
own means of tuning, unless a small frequency band
is adopted. The main purpose of this stage is to
reduce radiation caused by coupling an aerial
directly to the detector coil L2. The r.f. stage does
not provide complete isolation, due to the internal
capacitance of Trl and other unwanted coupling
through leads.

Tr2 is the detector. The operating frequency
depends on the coil L2, trimmer TCI, and VCI.
There are of course no alignment adjustments at
all. With TC1 fully open, VCI1 tuned approximately
130-150MHz. Super-regeneration is maintained until
TC1 is about two-thirds closed, giving a low
frequency limit of about 90MHz. For lower fre-
quencies it would be necessary to increase the
number of turns on L2. The upper limit at which
the receiver can. be made to operate is largely
determined by Tr2.

Regeneration is controlled by VRI1, and it is
recommended that the values shown for C4, C6, R4
and R5 are as shown, though VR1 can equally well
be 20k or 25kQ. TC2 from source to drain allows
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adjustment of regeneration, and was found of v Fig. 2: Component Jayout on the circult board.
advantage with various transistors employed for
Tr2.

A detector of this type is usually considered to Acqial
have a sensitivity of about 0-5.V, which offers a
useful range with a simple aerial.

Tr3 is an audio amplifier, followed by the i.c,
which contains six transistors in a driver-push-pull
arrangement. This gives reasonable loudspeaker
volume from the internal miniature speaker. The
receiver is free from troublesome hand capacity
effects, if constructed as shown.

5 1
25x 37

Gircuit board

This is plain Veroboard, 0-15in. matrix, and is
.approximately 233X 3%in., see Fig. 2. The detector
stage is assembled in close proximity to VCI.

L2 is self-supporting, and is wound with 18 or
16 s.w.g. wire, with an outside diameter of ljin.
The coil is approximately 3in. long, and its ends are
shaped so that they may be soldered to the fixed
plates tag of VCI, and to C2. C2 has the shortest
possible leads each end. A stout wire supports TC1
just clear of the plates of VCI, and the outer tag
A of TC1 is bent down and soldered to L2 as shown.
Ll is 2 turns of insulated wire near L2, and is

soldered to two Veropins.

- Coverage can be modified to some extent by
stretching L2, or by compressing it so that the turns
are closer together. For the coverage mentioned, four
turns are used. The coil should be at least 13in. from
the metal case.

A small 3-lead holder is fitted for Tr2, and is of

=g +GV

NK002 Loudspeaker
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advantage in allowing this transistor to be changed
readily. TC2 and the holder can be soldered almost
directly together and to VCl. A stout lead, just
clear of VC1 moving plates, runs to the rotor tag
with C2.

The r.f. choke is self-supporting, and is wound
with 22 s.w.g. enamelled wire. It has 35 turns and
is 0-3in. outside diameter. Wind the turns side by
side on a suitable object, which is then removed.
The ends are scraped and tinned, and soldered to
Tr2 source at the holder, and to a Veropin adjacent
to RS.

When inserting TrZ, always take care that it
is placed the correct way, so that leads come as
in Fig. 2.

Underside wiring

A lead passes through the board from VC1 rotor,
forming the negative line, as in Fig. 3. The metal
case or bush of VR1 is grounded by a lead under
the control or its fixing nut, Fig. 2.

The resistors and capacitors can then be inserted
as in Fig. 2, and connected as in Fig. 3. Place
insulated sleeving on leads where required, and
keep all the leads and joints close against the board.
Here, there will be a clearance of about 3;in. from
the metal panel, so there is no real danger of shorts
to the metal if joints are made neatly and excess
wire snipped off close to the board.

The i.c. has two long tags, and two short tags, and
will fit the matrix of the Veroboard when placed
as in Fig. 2. Leads are soldered to the projecting
pins underneath, as in Fig. 3.

Solder a black flexible lead to S1, Fig. 2, and fit
this with a negative battery clip. A red lead with
a positive clip passes through the board to the
positive circuit for C10.

A short wire runs from R1, as in Fig. 2, and is
later soldered to a tag for the aerial connection.
Also bring out leads from C9 and the negative line,
for the loudspeaker.

Metal panel

For the 6X4X2in. universal chassis box, this is
6X4in. The dimensions could be modified to suit a
different case.

A 13%in. hole is punched for a 2in. or 2Lin.
speaker. A piece of perforated metal is fixed across
the opening inside with adhesive, and the miniature

Aerial

DTS 1]
R2 Lle—eo—e
"l;r'1 G

+ov 4]

Loudspeaker

) DS G 2
<) L
T/ Tr2 3

A Fig. 3: The underside wiring.

- Photograph showing internal
layout of the receiver.
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speaker is fixed with more adhesive. Though the
speaker is 408, a 75 or 800 unit can be fitted with
almost similar results, though the best impedance for
the i.c. is in the 15 to 400 range.

Washers are put on the bush of VCI to space the
insulated board from the metal panel, and these
are lhen secured together with the capacitor nut.
Check that all joints etc. are clear of the metal.

Final assembly

The receiver should be tested and adjusted before
filting il in its case. The box is assembled with
4BA bolis through the holes punched in its flanges,
and the panel is fixed with 6BA bolts or self-tapping
SCrews.

A 34in. telescopic aerial is used, bolted to the
side of the box near R1, but insulated from the
metal. This is done by using insulated washers and
bushes, or insulated washers and pieces of sleeving
on the bolls. One bolt carries a tag, for the aerial
lead mentioned.

The battery rests in the bottom of the box, and
folded card can be put round it and between battery
and speaker. There must be no contact between the
battery clips and metal case.

For 2 metre reception, a l4-wave aerial is around
19 to 20 inches. But it was found that the exact
length of rhe aerial was not important, there being
no noticeable change in volume when changing this

* components list

Resistors
R1 33082 R5 15kQ
R2 1kQ R6 2-2MQ
R3 1kQ R7 10kQ
R4 10kQ R8 10kQ
All 5% IW.

VR1 22kQ linear pot with switch

Capacitors
C1 1000pF disc or tubular ceramic
C2 1000pF disc or tubular ceramic
C3 22uF 10V

C4 5000pF

C5 0-1uF

C6 0-01uF

C7 2-5uF 6V electrolytic
C8 0-02uF

C9 200uF 6-4V electrolytic

C10 100uF 10V electrolytic

VC1 Jackson C804, 10pF

TC1 Beehive trimmer, 30pF

TC2 Jackson ‘Tetfer' 10pF trimmer

Semiconductors
Tr1 MPF102
Tr2 MPF102
Tr3 BC109
IC  MFC4000B

Miscellaneous
Speaker 2%in. or similar, 15 to 40Q; plain Vero-
board 23 x 3%in., 0-15in. matrix, aluminium panel
6 x 4in. and 6 x 4 x 2in., universal chassis box (Home
Radio), telescopic aerial, small knob, large knob,
battery clips, transistor holder, insulated washers
and bolts, etc.

from about 20in. to 30in. or so. Some strong trans-
missions were received with the aerial completely
closed.

In many cases it is better to have the aerial sloping
or near horizontal, but with a hand-held receiver of
this sorr it is casy to move around to find the best
position for the aerial, if needed.

Indoors, reception is modified by the proximity of
objects such as metal windows. On a few occasions
an outdoor dipole, with a co-axial feeder, has been
connected, and this naturally increased range.

Adjustment

Both TCl1 and TC2 may be fully unscrewed, for
about 130-150MHz. (Exacl coverage naturally
depends on L1 and other factors, but is likely to
be near this.)

When VRI is rotated to switch on. a point should
be reached where a loud hiss commences. This is
the poinc where super-regeneralion, upon which
sensitivity depends, has commenced. No recepiion
is possible if this is noi obtained. Should super-
regeneration be absent, TC2 may need screwing
down slightly. A setting shounld be found where
super-regeneration continues over the whole band
tuned by VCI1, with only a little re-adjustment of
VRI.

When a signal is tuned in, this hiss should cease.
Strong signals will produce this effect with most
settings of VR1 which permit super-regeneration; but
with weak signals VR1 may have to be backed off
slightly.

L1 should be quite near L2, but if coupling is
very tight this may prevenl regeneralion in some
circumstances. It is possible to boost volume by
using more turns on L1 so that il is broadly self-
resonant at the wanted frequency. However. this
adjustment is fairly touchy. .1 may be unsoldercd
from the pins, and a new winding may be fitted,
with a minimum of disturbance.

If all connections are short and direct, and no
fault is present, the absence of super-regeneration
can only arisc from Tr2 being inefficient at the fre-
quency wanted. Of several quite inexpensive tran-
sistors tried here, one failed to operate at any
frequency higher than about 100MHz, while another
continued to provide regeneration at over 200MHz.
As Trl and Tr2 are of the same type, the transistor
found 1o give best regeneration may be used for Tr2.
Its leads need not be cut down. This test can be made
with the aerial temporarily taken to the drain pin of
L1.

It is in order to use a 4-5pF or SpF capacitor at
VC1, if a narrower band is required, or to fit a
15pF capacitor for a larger band. The overall drain
of the receiver is about 10-20mA, depending on
volume.

The amount of activity on these frequencies varies
very considerably in different areas, being least in
some isolated parts of the country. Amateur activity
on the 2 metre band is most likely at certain times
at weekends. It may be considerable during v.h.f.
contests, while at other times no stations may be
operating. Any amateur in the 2 metre bdnd (144-
146MHz) will provide a tuning calibration point
which can be noted as a guide for future reference
when listening. [ |
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Number 42
simple requirement whose realisation in

A practice can be rather difficult is the tunable
audio oscillator with an accurate sine waveform.

At frequencies below 20kHz the use of inductive tuned
circuits is not practical and the most commonly
used circuit is the Wien bridge using RC circuits to
determine the time constant of the oscillator feed-

_back loop. The impedance of such a circuit is, of

course, frequency dependent; the loop gain there-
fore also tends to be frequency dependent, with
the result that the circuit can produce some variation
in waveform and amplitude as the operating fre-
quency is varied.

Any departure from a true sine waveform, such
as the square wave produced by an oscillator with
excessive loop gain, contains harmonics or over-
tones of the fundamental frequency and is there-
fore unsuitable for many applications such as the
determination of the frequency response of an audio
system. Various improvements on the basic Wien
bridge circuit have been introduced to overcome
these defects, such as the incorporation of an AGC
loop with a thermistor to regulate gain.

Op Amp + Comparitor |

This month, however, a completely different
approach is outlined, one first introduced by
engineers of the National Semiconductor Corp. and
employing two integrated circuits. One of these is
an operational amplifier, the other a voltage com-
parator. The standard application of a voltage
comparator unit is as a sensing element, operating
a relay or switching the state of a logic circuit on
the application of a low level input signal.

Operation

In the oscillator circuit to be described, it is
accepted that the output of a comparator will
alternate between extreme values irrespective of
the waveform of the input signal. If, then, the inpui
signal has a fixed period, the output of the com-
parator will be a square wave with that period and
a fixed amplitude. With effective filtering to remove

R2 47K
Ses lahle x
R1 330K l -T;,' ¢ iab] Sine wave C1and C2 | Frequency range
= ouiput
s P cF > ~0
i 0-47yF |  18Hz-B8OHz
g‘g y +15Y O-1uF 80Hz — 380Hz
s WR2 0-022pF | 3BOHz—1-7kHz
YRY 1k G-DigF £ i H
I_ i
Amplrt
| | 2 i 0-0047uF | 1-7kHz —BKkHz
5 ]
y 4
Etenuary 3 1 E ZRE 0-002F | 4-4kHz—20kHz
(= 1k
j 7 blul 1
L4111 ’—I—O
i \ 3 Sguare wave
| 3 i L 1 (3 autput
| Lol i
e 1 c5
1 0-33pF |
F? Practical circuit for an audio signal
220k generator based on the LM101A]
LM111 combination. Capacitors
_.l T, 3 C1{C2 may be mounted on a range
C3 L) switch and should be of close
150HF ;;P&M laLl] av tolerance and best quality. The
w =1 Sy frequency control VR1 should be
@ [ large, physically, and again, of
[ pBEE] 15V highest quality, if accurate calibra-

tion is to be achieved.



harmonics, a sine wave of fixed amplitude will
remain. The filter in question is in this case an
active filter incorporating an operational amplifier
integrated circuit, with its centre frequency deter-
mined by an RC network. In turn, the output
of the filter provides the input signal for the
voltage comparator, thereby closing the oscillator
feedback loop. It is clear that two separate wave-
forms are available from the oscillator, both
stabilised in amplitude and locked together in
frequency and phase; a square wave at the output
of the voltage comparator, and a sine wave at the
output of the operational amplifier.

Simplified Tuning

There is the further advantage that the frequency
is set by a single variable resistor, whereas the
Wien oscillator requires matched ganged tuning
elements. The audio range from 18Hz to 20kHz is
covered in five bands with band switching achieved
by changing the capacitive elements in the tuned
filter. The limitation on the frequency range
covered with any given pair of capacitors is applied
by the rise in harmonic distortion to some 2%
at the maximum value of R3. Further, the principle
is not applicable to the construction of RF signal
generators since a sufficiently high Q is not available
without the use of inductors.

Construction

In construction of these oscillators, however, some
care is necessary to follow good high frequency
design practice, since the individual IC’s are wide

bandwidth devices. Careless construction could there-
fore lead to an oscillator with RF instability, and
plagued by parasitic oscillations. Both power supply
lines, therefore, should be decoupled by 0-1uF disc
ceramic capacitors. Further, the output of the com-
parator should be shielded from the op amp input,
to ensure that the only feedback occurs via the
intended filtered loop.

Radio Control

For those interested in radio control techniques,
it can be seen that a simple modification to the
circuit can produce a frequency-operated switch.
If the operational amplifier and associated tuned
circuit are examined alone, it is clear that an output
signal is produced only if the input applied via
R2 contains a component at the resonant frequency.
That output signal can then be detected by a
conventional diode, and the resultant DC level
applied to the voltage comparator, thereby operating
a relay. Such a system therefore would function on
the presence or otherwise of an appropriate AF
modulation on a radio control signal.

The National Semiconductors devices are available
from: ITT Electronic Services, Edinburgh Way,
Harlow, Essex.

The LMI101A and LMI111 are manufactured to
military specifications and therefore somewhat
expensive. The ‘civilian’ equivalents LM301A and
LM311 are very much cheaper and should perform
quite adequately in this application (Technical
Editor).

wIECHNIGROSS
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ACROSS
1 Sort of band which has been infiltrated? (4)
4 Sound representation in broadcasting? (8)
9 New Zealander involved in ski wireless? (4)
10 Such rule of thumb for a conductor? (4-4)
11 The radio's epoch-making centre (3)
12 Push with it for amplification (4)
13 A feeler for a better receiver? (6)
14 Steady Eddie changed colour inside! (4)
15 Resistance units of German origin (4)
17 Condensed diagrams for fruit production (4)
20 No charge for such oscillation (4)
21 Overtakes—with or without a car! (6)
23 Phone for this type of modulator? (4)
24 Torn away from electricity by a dog? (3)
25 |t returns part of your output! (8)
27 Girl in a Fair Isle pullover (4)
28 Record needs waxing with this valve? (4-4)
29 Natural products of 10 Down (4)

DOWN .

2 It has an angle in radio communication (7)

3 Ali-rounders in coil protection (7)

5 Yes, relay equipment is connected (3)

6 Invitation to part of a French meal? (6)

7 Took a pitch from the animal within? (5)

8 Expression of effective forcefulness (7)
10 A piece of cake in ionization? (5)
15 Too much connection with 25 Across? (7)
16 A circuit may do so, of course (5)
17 Good reception for a type like Rod? (7)
18 Crew formation for co-ordinating adjustment? (7)
19 Revolvers instead of maps for world travellers (6)
22 Aches so about a mere game? (5)
26 Network of transatlantic origin (1, 1, 1)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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GORDON KING
PART 3

AERIAL DESIGN

Accurate design of good FM aerials of multi-
element composition is complex, and since very
good FM aerials of all types are readily available
at quite reasonable prices it hardly pays the
enthusiast these days to tailor his own design. Dis-
carded television aerials as they stand are use-
less for FM since their tuned frequency is all wrong.
However, it is sometimes possible to make use of
some of the components of such aerials in the con-
struction of an FM aerial. The elements and cross-
boom of a Band I aerial can be cut down to tune
Band II, and the insulator at the dipole and other
fitments can often be used to advantage. There is no
‘standard’ design; the absolute dimensions of the
elements and their spacings determine the overall
bandwidth, the nature of the polar diagram and the
correct impedance matching to the feeder over the
bandwidth.

Cross boom

fe—————————Length 9‘:5"71——_1
/;pp%ox. 3" (( - ))

G

tnsutator

Feeder to receiver

Fig. 7: General construction of a folded dipole which can be used
by itseif or form the basis of a multi-element aerlal.

A simple dipole has a centre impedance of about
72 ohms and thus closely matches 72 ohm coaxial
feeder, this being necessary for maximum energy
transfer from the aerial to the receiver or tuner.
However, when the simple dipole is advanced into
a multi-element array by the addition of parasitic
elements the impedance at:the centre of the dipole
falls and some artifice has to be employed to in-
crease the coupling impedance to a value matching
the feeder.

One such artifice is ‘folding’ the dipole, as shown

in Fig. 7. This quadruples the impedance at the .
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feeder connecting point, increasing it to about 300
ohms in the simple case. However, when a reflector
and directors are added the centre impedance of a
simple dipole falls to about 24 ohms, so by folding
the dipole as shown in Fig. 7 the coupling impedance
is restored to about 72 ohms.

HOME-MADE AERIAL

Fig. 8 gives the dimensions for a home-made four-
element array which will respond pretty well over
the whole of Band II. The dipole can be folded as
shown in Fig. 7 and 72 ohm coaxial feeder should
be used. Notice that the reflector is slightly longer
than the dipole and that the directors are shorter.
Additional directors can be used, the third then
being 4ft. 3in. and the fourth 4ft. with 1ft. 7in. spac-
ing.

It should be noted that the element dimensions
correspond to length plus diameter, so if they are

f- 2'8" ' 7% 17

Folded
dipole

o

Fig. 8: Dimensions for a four element beam using a folded dipole
as shown In Fig. 7.
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YATES ELECTRONICS

(FLITWICK) LTD.

ELSTOW STORAGE DEPOT

C.W.O. PLEASE. POST AND PACKING
PLEASE ADD (0p TO ORDERS UNDER £2.
Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

OPEN ALL DAY SATURDAYS

KEMPSTON HARDWICK

BEDF

RESISTORS

ORD

W Iskra high stability carbon film-—very low noise—capless construction.

W Mullard CR25 carbon film—very small body size 75 x 2-5 mm.
+W 2% ELECTROSIL TRS.
Power Vaiues Price
watts Tolerance Range available 1-99 100+
3 5/ 4-70-2:2M E24 Ip 0-8p
H 109 3-3Ma-10M g Ei2 ip 0.8p
i 2% 10Q-1M0 E24 3-Sp 3p
v 10% rQ-3-9q EI2 ip 0-8p
+ 5, 470-1Mg Ei2 Ip 0.8p
4 o-10 EI2 P 5.5p

109 I
Quantity price applles for any selection.

6
Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 59, Iskra resistors 5 off each value 4-7 02

to IMQ.

El2 pack 325 resistors £2-40. E24 pack 650 resistors £4:70.

POTENTIOMETERS
Carbon track 5k to 2MQ,
Single, 12p, Dual gang (stereo), 40p.

log or linear (log W,
Single D.P.

lin W),
switch, 24p.

SKELETON PRESET POTENTIOMETERS

Linear: 100, 250, 500} and decades to 5SM Q. Horizontal or vertical P.C.
mounting (0*1 matrix).
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each.
TRANSISTORS
ACI07 i5p | AFI26 20p | BFiIiS 25p | OC42 121p SN3707 12p
ACI26 12p | AFI139 32p | BFI73 20p | OC44 12p | 2N3708 10p
ACI27 I15p | AFI78 32p | BF177 28p | OC45 12p | 2N370% 11lp
ACI28 I15p | AFI80 40p | BF178 32p | OC70 12p | 2N3710 11p
ACI3Y i1p | AF18I 40p | BF179 32p | OC71 12p | 2N3711 Mp
ACI32 12p | BCI07 12p | BFI8BO 32p | OC72 12p | 2N3819 32p
ACI76 I5p | BCIO8 i2p | BFI8I 32p | OC8I 12p | 2N4062 12p
ACI87 122p | BCl09 i2p | BF194 i4p | OC82D 12p | 2N 4286 20p
ACI88 22p | BCl147 12p | BFI9S 14p | 2N2646 60p | 2N4289 20p
ADI140 SOp | BCl48 i2p | BFI97 15p | 2N2904 20p | 40360 I5p
ADI49 45p | BCI49 12p | BF200 32p | 2N2926 10p | 403610 I5p
ADi6l  33p BCIS7 14p | BFYSO 20p | 2N3054 58p | 40362 40p
ADI62 36p | BCISB 14p | BFYSI 20p | 2N3055 60p | 40408 40p
AFl14 20p A BCIS9 14p | BFYS2 20p | 2N3702 13p | ZTXI08 15p
AFI IS5 20p | BC187 22p | BUYI05 225p | 2N3703 12p | ZTX300 I5p
AF116 20p | BDI3) 75p | OC26 45p | 2N3704 13p | ZTX302 20p
AF117 10p | BDI32 75p | OC28 50p | 2N3705 12p | ZTX500 iS5p
AF118 38p | BDI33 75p | OC35 50p | 2N3706 Mlp | ZXT503 20p
ZENER DIODES WIRE WOUND POTS. 3W, 10, 25,
400mW 59, 3-3V to 30V, 12p. 503 and decades to 100k 2, 35p.
DIODES
RECTIFIER SIGNAL
BYI27 1250V FA t2p QAB5 Tp
BZYI10 BOOV 6A 25p OA90 5p
BZYI3 200V 6A 20p QA9I 5p
1N400t 50V 1A 7p OA202 7p
IN4004 400V 1A 8p 3 IN4148 Sp
1 N4007 1000V 1A iop ] BAIL{14 8p
BRUSHED ALUMINIUM PANELS THERMISTORS
12in x 6in, 25p ; 12in x 24in, 10p ; 9in x 2in, 7p | VAI055S 15p
VAI066S i5p
SLIDER POTENTIOMETERS VAL077 15p
86mm x 9Imm x |6mm, length of track 59mm. R53 €1-35
SINGLE 10K, 25K, 100K log. or lin. 40p.
DUAL GANG, 10K + 10K etc. log. or lin. 60p.§
KNOB FOR ABOVE, I2p. THYRISTORS

FRONT PANEL, 65p.

18 Gauge panel 12in x 4in with slots cut for use
with slider pots. Grey or matt black finish com-
plete with fixings for 4 pots.

2N5060 50V 0-BA 30p
2N5064 200V 0- 8A 47p
106F 50V  4A  40p
106D 400V 4A 55p

PLEASE ADD 10% VAT

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001xF, 0-0QI5uF, 0-00224F, 0-0033uF, 0-0047uF, 24p. 0-0068uF, 0-0)uF,
0 OISuF 0-0224F, 0-033uF, 3p. 0-047uF, 0-068uF, O- IuF, 4p. O-154F, 6p. 0-224F,
Tip. 0-33uF, ilp. O-47uF, 13p

160V: 0-01uF, 0-015uF, 0- OZIMF ‘o 0334F, 0-0474F, 0-068u4F, 3p. 0- 1 uF, 34p. O I5uF,
44p. 0-22uF, Sp. 0-33uF, 6p. O-47uF, Tip. 0-68xF, llp. 1-0uF, 13p.
MULLARD POLYESTER CAPACITORS €280 SERIES

250V P.C. mounting: 0-0luF, O- OISuF 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
34p. 0:1uF, 4p. 0-154F, 0-224F, Sp. 0- 334F, 6;p. 0-47uF, 84p. 0-68uF, 11p. |- OuF,
13p. 1'54F, 20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 00V
0-001u4F, 0-002uF, O 0054F, 0-01uF, 0-02uF, |
2¢p. 0-04uF, 0-05uF, 0-068uF, O-1uF, 3ip. |

ELECTROLYTIC CAPACITORS
{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, 22/10, 22/25, 22/63, 33/6-3, 33/16, 33/40, 47/4, 47' 0, 47/25, 47/40, 68/6-

68/16, 100/4, 100710, 100/25, 150/6- 3 150/16, 220/4, 220/6" 3, 110/I6 330/4, 6p. 47/63
100/40, 150/25, 220/25, 330/10, 470/6-3, 7p. 68/63, 150/40, 120/40 330/16,.1000/4 IOp,
470/10, 680/6- 3, 11p. 100/63, 150/63, 220/63, $000/10, 12p. 470/25, 680/16, 1500/6-3,

CERAMIC DISC CAPACITORS
100pF to 10,000pF. 2p each.

470/40, 680/25. 1000/16, 1500/10, 2200/6 3, 18p. 330763, 680/40, 1000/25, l500/l6
2200/10, 330076 3, 4700/4, 21p.
SOLID TANTALUM BEAD CAPACITORS 12p
0-luF 35V 2-2uF 35V 22uF 16V
0- 2214F 35v 4-7ufF 35V 33uF 10V
0-47uF 35v 6-8uF 25V 47uF 6-3V
1-0uF 35V 10uF 25V 1004F 3V
VEROBOARD JACK PLUGS AND SOCKETS
. 0.1 0.15 Standard screened 18p 2-5mm insulated 8p
¥ X gf 21p l6p Standard insulated 12p 3:5mm insulated 8p
27 x 24p  24p Stereo screened 35p 3:5mm screened 13p
31 x 31 24p 24p Standard socket 15p 2-5mm socket 8p
3t x5 7p  27p Stereo socket 18p 3-5mm socket 8p
17 x 21 75p 574p
:; x g - 100p n’;gp D.I.N. PLUGS AND SOCKETS
g plain) - P 2 pin, 3 pin, 5 pin 180° S pin 240°, & pin
17 x 33 év'a'") — 60p Plug 12p. Socket Bp.
l;#"xlé (:’a::::; = :%: 4 way screened cable, 15p/metre.
2} x 3% (plain) — e 6 way screened cable, 22p/metre.
Pin insertion tool 52p 52p
Spot face cutter 42p 41p BATTERY ELIMINATOR £1.50
Pkt. 50 pins 20p 20p !9V mains power supply. Same size as PP9 battery,

LARGE (CAN) ELECTROLYTICS
1600uF 64V 74p 2500uF 64V 80p
2500uF 40V 74p 2800uF 100V £2-60 4500u4F 25V £1-68
2500u4F 50V 58p 3200uF 16V SOp 5000uF S50V £1-10

HIGH YOLTAGE TUBULAR CAPACITORS—1,000 YOLT

4500uF 6V 50p

0-01uF  10p 0-047uF  13p 0-22uF  20p
0-0224F 12p 0-1uF 13p 0-47uF  22p
POLYSTYRENE CAPACITORS 160V 2%

10pF to [,000pF EI2 Series Values, 4p each.

SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI

The GDI is the world's first semiconductor that can convert a concentration of gas
or smoke into an electrical signal. The sensor decreases its electrical resistance when
it absorbs deoxidizing or combustibie gases such as hydrogen, carbon monox:de,
methane, propane, alcohol, North Sea gas, as well as carbon-dust containing air or
smoke. This decrease is usually large enough to be utilized without amplification.
Full details and c-rcu-zs are supplied with each detector,

Detector GDI, £2. Kit of parts for detectors including GDI and P.C. board but
excluding case Mains operated detector £5-20. 12 or 24V battery operated audible
alarm £7-30. As above for PP9 battery, £6-40.

PRINTED BOARD MARKER $7p
Draw the planned circuit onto a copper laminate board with the P.C. Pen, allow to
dry. and immerse the board in the etchant. On removal the circuit remains in high
relief.

LARGE RANGE

ITT/TEXAS

IC’s NOW IN STOCK

PRICES ARE CALCULATED ON TOTAL NUMBER ORDERED REGARDLESS OF MIX

I-11 §2-24 25-99 100+

p p P p
7400 8 16 i4 13
7401 8 16 14 13
7402 8 16 14 13
7403 18 16 4 13
7404 20 18 I3 4
7405 20 18 X3 14
7406 50 45 40 35
7407 56 50 44 B
7408 36 30 27 23
7409 36 30 27 33
7410 18 16 14 13
7411 23 2t 20 18
7412 36 30 a7 23
7413 34 28 26 22
7416 45 43 39 34
7420 18 16 14 13
7421 36 30 27 23
7426 32 29 23 20
7430 20 18 16 4
7432 40 36 32 8
7440 20 18 16 4
7441 80 75 70 65
7442 80 75 70 65
744, 125 120 15 s
T447 175 165 150 120

7448 185
7450 18
7451 8
7453 i8
7454 i8
7460 i8
7470 30
7472 30
7473 40
7474 40
7475 55
7476 40
7480 100
748) 125
7482 100
7483 100
7484 120
7485 50
7486 45
7490 75
7491A 100
7492 75
7493 75
7494 95
7495 105
7496 100
74100 150

175 170 165 74118 too 82 73 64
16 4 3 74121 43 40 38 36
16 14 13 74141 100 95 90 85
16 4 13 74145 150 140 135 130
I 4 13 74150 330 280 250 220
16 14 13 74151 1o 100 95 89
218 25 24 74153 120 (1o 105 95
28 27 23 74154 200 180 170 160
38 36 30 74155 150 120 100 86
36 32 28 74156 130 120 100 96
52 50 49 74180 155 136 "2 105
36 32 30 74190 195 190 185 180
95 90 85 74191 195 190 185 180
s 1o 105 74192 200 190 180 164
96 90 85 74193 200 180 170 150
97 95 922 74196 200 190 180 170

15 1o 105 74197 200 195 180 170

245 240 230
42 7 33
67 60 52 LINEAR IC's
92 85 79 709 14 pin DIL 40p
70 65 60 741 8 pin DIL 40p
68 60 52 741 14 pin DIL 38p
90 85 80 723 14 pin DIL 95p

100 95 90 747 14 pin DIL 85p
95 90 85 748 8 pin DIL 45p

240 235 230 DIL sockets 14 pin and 16 pin l6p
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A commercial version of a four element array for FM (J-Beam
Aerials Ltd.).

composed of, say, !2in. rod the actual lengths are
all Lin. less than given on the diagram. The spacings
are taken from the centre axis of each rod or
element.

INPUT MATCHING

Most British receivers and tuners destined for the
British market have aerial inputs suitable for 72 ohm *
coaxial cable (the British ‘standard’). Some imported
receivers and tuners have inputs for both 72 ohms
coaxial (which is unbalanced) and 240/300 ohms
balanced twin feeder, used in European areas and
American countries. There are times, however, when
the receiver or tuner has only a 240/300 ohm balanced
input. By connecting the British standard coaxial
cable direct to such an input results in a mismatch
and hence loss of signal energy transfer.

Earth

240/3000 Balanced| terminal

2 A

This terminal
left vacant

Coaxial feeder
., to aerial

Fig. 9: A useful 'dodge’ to permit feeding a balanced
input with unbalanced coaxial cable.

240/3000 Balanced

27
q

Coaxial feeder/ ;
to aerial

Braids joined

: Coaxial cable
qloop 50" long

Fig. 10: An alternative method of feeding unbalanced
coaxial cable to a balanced input circuit,

In quite a few cases like this it is possible to
achieve matching to coaxial cable by connecting
the inner conductor to one of the 240/300 ohm
sockets or terminals and the braid to an adjacent
earth terminal or to the metal part of the chassis
(Important: this must never be done if the receiver
is of the ‘a.c./d.c.’ type which uses no mains trans-
former for isolation; if in doubt consult a qualified
dealer or technician), as shown in Fig. 9.

This matching results from the centre-tapped
winding on the primary of the aerial input trans-
former, giving a 4:1 impedance transformation
since the turns ratio is 2:1.

Should the 300 ohm balanced aerial input circuit
of the receiver or tuner be unsuitable for matching
this way, then an external impedance matching
transformer must be used for the best results. A
simple coaxial cable transformer arrangement is
shown in Fig. 10. It is also possible to obtain commer-
cially small low-loss balun transformers using ferrite
cores.

A muilti-element FM aerial can be an awkward brute/ Erection of
these arrays Is best left to the experts (R. Smith Aerials, Luton).

INPUT OVERLOAD

When a tuner or receiver is used very close to a
powerful station the input stages may be unable
to accommodate the multiplicity of strong signals

R1 R1
IN ouT
. R2 .
Coaxial Coaxial
socket socket
‘\'Earthy'circuit/(
A-1 2A
R1=Z3m  Re2=Imgnm—n

Z=Receiver/feeder input impedance
A=voltage reduction ratio

Fig. 11: Overioading of input circuits can cause all kinds of strange
noises on FM. Suitable signal attenuators can be constructed using
the above formulae. '

without overloading. This is manifested by spurious
signals appearing at incorrect tuning points over the
scale, and intermodulation may occur between the
various programmes.
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This trouble can also incite a ‘warbling’ type of
interference on stereo. The solution to the problem
is to reduce the level (attenuate) the signal from
the aerial to the receiver or tuner. A less elaborate
indoor aerial may reduce the signal input, but in
some cases this could be undesirable, notably when

The lower mast carries a fixed TV array plus a Stolle rotator for the
Arrow 7 FM beam above (R. Smith Aerials, Luton).

a directional aerial is used to reduce distortion due
to reflected signals (Fig. 6).

Plug-in coaxial attenuators in a range of values
are obtainable from dealers, and there is a similar
type available with adjustable attenuation values.
Alternatively, it is not a difficult matter to make
one’s own attenuators for unbalanced circuits, as
shown in Fig. 11. The resistors, which should be of
non-inductive type (i.e., cracked carbon), can be
mounted in a discarded tobacco tin, using the tin
itself as the ‘earthy’ circuit.

Overloading can also occur under certain condi-
tions at distances of twenty or more miles from a
station at elevated sites with open aspects towards
the station. It is likely that more overloading prob-
lems will occur when the FM commercial stations
g0 on the air, for these may not be co-sited with
the regular BBC stations and thus could introduce
heavy signal fields in areas where only moderate
signals are present from the BBC stations.

In some cases like this it may be necessary to use
frequency-selection attenuation adjusted only to the
frequency of the powerful offending station, but this
is another story which will be examined in greater
detail when the time comes. 3
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TEST SIGNAL EXTRACTOR UNIT

Quite a few test signals are present on the lines
transmitted during the field flyback period. These
sometimes include experimental Ceefax (BBC)
or Oracle (IBA) data transmissions. The lines
carrying these test or data signals should not
normally be seen since they should appear above
the top of the picture. They can be observed
however by reducing the setting of the height
control. An oscilloscope can be used to display
such signals if it has facilities for strobing out
particular lines. The test signals themselves
are not particularly helpful for general servicing
but the ability to strobe out lines can be in-
valuable for colour servicing since this makes
the standard colour bar pattern present at the top
of Test Card F available for signal tracing in PAL
decoders. The unit featured next month can be
used as an economical add-on unit for scopes
without strobing facilities and in addition pro-
vides good, clean line and field sync pulse
outputs.

TACKLING STICKY FAULTS

_ Most tault-finding is reasonably straightforward,
a matter of clear symptoms and obvious causes.
Every engineer has his ration of faults that seem
to defy analysis however. There are nevertheless
some common mechanisms by which these
arise and a number of ways in which a goodly
proportion of them can be cleared up without the
need to spend hours delving into the “unknown’'.
Next month Vivian Capel describes various
steps which can provide a short-cut to solving
the more obscure types of fault.

PLUS ALL THE REGULAR FEATURES

S e . S e e S e e ew
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(Name of Newsagent)

Please reserve [ deliver the NOVEMBER Issue of
TELEVISION (20p), on sale OCTOBER 22 and con-
tinue every month until further notice




AMTRON
kits for the
Audio Enthusiast

These kits have been especially selected frcm
the vast range of 200 AMTRON electronic kits. Each unit comes
in an attractive blister pack which contains all compcnents
together with full instructions plus solder

HI-FI STEREO AMPLIFIER
20+20W. UK185

The outstanding advantage of the
UK 185 is its compact size, which
simplifies the assembly, thus
comparing well with tae best stereo
amplifiers.

HI-FI STEREO AMPLIFIER

50+50W. UK192

The UK 192 circuit consists of two UK
190 circuits, the 50W output power per
channel being obtained by a push-pull
arrangement of BD 130 transistors driven
by a complementary pair (BC141-161)

THREE-WAY CROSS-OVER FILTER
6db/OCTAVE. UKB05

The UK805 c-oss-over filter develored
by AMTRON has the function of
separating thz frequencies and convey-
ing them to the proper speaker with

a 6db roll off

THE BIG NAME IN ELECTRONIC KITS
AMTRON UK, 4&7 CASTLE STREET, HASTINGS, SUSSEX TN34 3DY TEL: HASTINGS 2875
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London’s Lighthouse

Here at Imhdfs we have a
whole showroom entirely
devoted to the Eddystone
range of communication
receivers. From the re-
markable little EC10 Mk,
the elegance of the Series
1000 range to the sophi-
stication of the 830/7.
Pop in and see us-—or
write for details to:—

shooom
at

112-116 New Oxford Street
London WC1A 1HJ

Telephone 01-636 7878
R83

Just hold
this whilel
switch on.

Sorry about that, Roger.
BAND-AID* Washproof Plasters.

© goimww‘goglmtz:é

* TRADE MARK

WATFORD ELEGTRONIGS

ZN414 a complete 1.C. receiver. No IF coils required for tuning. As teatured in P. \
Sept. 73issue. Price oniy £1-05.

RESISTORS
High Stability iow noise carbon film. Miniature wire wound.
Fower Values PRICE
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND G 5 il Gl 50 10:95 o
9 2 . - 0-7
C.W.0. Please.. P. & P., please add 10p to orders under £2  [B P e BR i b4 HH
MAIL ORDER. CALLERS SATURDAYS ONLY 4 10% 1ohm—10ohm  E12 6p 5p -
Do not mix ohmic values to obtain quantity prices. Ignore fraction.
PLEASE ADD10% TO FINAL TOTAL | o
’ 0 POLYESTER CAPACITORS. Axial lead type.

. 1o [RANSISTORS DIODES LINEARIC'S | 4050 0:001 uF, 0-0015uF, 0-0022,iF, 0-0033:F, 0:-00474F, 0-006BLF, 24p ; 0-014F, 0-01ELF,
Ac‘gg 2 BC109 9p 1 OC45 10p | OAS0 5p | 709C 8pin 32p | 0.029,F, 0-047uF, 3p;0- 068uF, O-14F, 0-154F, 4p; 0-22uF, 7p ; 0-33uF, 10p  0-47uF, 13p
ACt p | BC147  12p | OC70  10p | QA1 5p | 709C 4 pin 32p | 160y 0'14F, 015;4F 49,022;4F 5p; 0-33uF, 6p; 0-47uF, 7p; 0-68uF, $0p ; 1uF, 13p.
ACi2 12| BCMS 1an | Och 1o | OAZR 45| ZIC Spin 3 | Radialtead p.C.

p p 72 [ | 3 8p | 741C 14 pin 36D | 550 0-01AF, 0OT5F, 0-022F, 3p; 0-033uF, 0-047F, 0-0684F, 34 0-1uF, 4p; 0-15uF,
AC187  12p | BD13t  49p | 2N3704  12p | IN914 5p | 723C 14 pin 80p '
AC188  12p | BD132  49p | 2N3705  9p | IN4001  6p | DIL LB Cez i B AR T CET L B IR (ks
AD161  30p | BF194  15p | 2N3819  22p | IN4002 6p | SOCKETS . S — — - =
AD162  30p | BF195 15p | 2N2926R  9p | IN40O3 p | 8pin 23p | ELECTROLYTIC CAPACITORS. Miniature axlal lead type.
Ah b S B MAIAD )N b LA TR | mur e ke T B e oo ne
B P P P 1 100uF, 6p; 150uF 25V, 6p; 25V: 220uF, 11p; 470uF, 13p; 1,000uF, 25p.
AF116  12p | OC26  40p | 2N2926G 10p | IN40O6  8p | DIODES e A e TR A LS
AF117  12p | OC28 40p | 2N3014  10p | IN4007 8p | BZY 88 series | — T
AF118  t2p | OC35 40p | 2N3055  55p | IN4148 5p | 400mW  3-3V- | CERAMIC CAPACITORS: 50V d.c. Plaquette body 25mm teads.
BC107 9p | OCa2 10p | TiS43 6p | WO1 30p | 30V. Range: 22pF-10,000pF. Price 2p each.
BC108 9p | OC44 10p | OAB5 7p WO 3p | Price 10p each o P, —
- *’ Y 'SOCKETS POTENTIOMETERS : Carbon | PRESET POTENTIOMETERS
VEROBOARO S|andar:gg:erretucs (chmmo) & ss.g.%ﬁTS 12p | Track 0:25W, fog and linear values. 0-25W 1kQ—1MQ Hor. and Vert. ¢p
Stereo Screened 309 Stereo 15p 1k%—2M%Slngle gang " ;zp Q-1_W loo_Q—220kQ_Vert. onl_y 2
01 015 | S eened e Zeafmn I | SRaowi Dualgeng i | KNOBS
2% x 3tin  24p 18p mm Screened e L ] 1 T » —— e To fit 4~ shaft unless specified.
2% x 5in 26 26 DIN PLUGS, SOCKETS SWITCHES SLIDER POTENTIOMETERS Black Pointer type 8p

e o ? COUPLERS ' TOGGLE SP/ST 18p | 0:25W log and linear values Slim Slivered 10p
3% x3tin  26p 26p Pin: 2, 3, 4, 5 (180°, 240°), 6 & 7 DP/DT 22p | 10kQ—100kQ Single gang I5p Black 1” with chrome rim 15p
3ix5in  30p 32p n: <, 4 % . N | SLIDE DP 1A 10p | 10kQ—100kQ Dual gang 50p Slider Pot knob 10p
24 x17in  80p 60p Plugs 12p. Sockets 8p. Couplers ROTARY Water e e a
33x17in 10p  86p | 1OP 1-12 way 25p | ECTRONICS
5 ,17!n 140p —l = — | coaxiaL i WATFORD ELEC 1
2ix17in(plaln) 450 | PHONO PLUGS, SOCKETS, | Plugs 10p  Sockets 80 | 35 Cardiff Rd., Watford, Herts, England. I
R intelam b | COUPLERS CAR AERIALS | . i
§ x17In(plain)  89p | PLUGS (Assorted Colours) 5P, | 3'ctace. Spring Up. lock Enclose 10p stamps for our comprehensive catalogue.

Pt. 50 pins 20p | COUPLERS 6p down type with key 50° | |
Spot face cutter 42p | SOCKETS: Slnglesp. Double7p | extended. Price £%-25. | l
Pin insertion tool 52p Trlp aldp Aertal Plugs 10p Name .aasn. Ac.ten.tosn teeees . L I I I NI ke

TGS GAS SENSOR HEAD (ELECTRONIC NOSE) for detection of combustlble l Address . e T e o w ol t bk I
gases with a proven record for a highly reiiable Fire Detectlon. TGS Head can terrtoe I
detect extremely low gas concentration levels without amplification. (PE July ‘73) |

"“ELECTRONIC NOSE’ illustrates amplified alarm sys}i:m e S

L PRICE £1-85.

TGS HEAD AND CIRCUIT APPLICATION DATA.

628



IFFILTERBLOCKS

What appear to be small ceramic
capacitors, albeit with three leads,
are in fact ceramic IF filter biocks
made by Toko of Japan. A coloured
dot indicates the nominal centre
frequency which may range from
10-62 to 10-78MHz. Prices 40p.

The equally minute IF units at the
top of the photograph include the
MFHS1T mechanical filter and its
matching transformer type YXE10857
which together cost around £1-50.
The filter is available in 4, 5 and
7kHz bandwidths (5kHz) versions
being readily available at the moment.
The CFU455C and CFT455B are also
shown in the group, these being
ceramic filters centred on 455kHz.
Details and current prices from Ambit
International, 37 High Street, Brent-
wood, Essex.

DIGITAL CLOCK

Fonadek have introduced their Copal
602 clock. It shows the day, date and
time in white numerals and there is a
small fluorescent tube built in which
illuminates the digits. The cabinet is
finished in simulated Brazilian rose-
wood and the unit is priced at £15-95
including VAT. Fonadek International
Ltd., Harborne, Birmingham B17 9JS.

"PRODUCTION
'LINES

colinriches

AMATEUR RADIO AWARDS

This new book from the R.S5.G.B.
compiled by the Society's HF Awards
Manager contains details of the
world’s major awards, where and
how to apply for them and illus-
trations ofa number of the certificates.

USEFUL FASTENERS

Hedlock II fasteners are the latest
from 3M. They consist of interlocking
“twin"' parts which just push to-
gether to give a strong bond. They
can be screwed to two surfaces, ie:
car parcel shelf and speaker (see
picture), and make a good push fit.
A sharp tug releases the fasteners.
3M. United Kingdom Limited, 3M
House, Wigmore Street, London W1A.
1ET.

20MHz COUNTER/TIMER

Meteronic announce this latest ad-
dition to their range of low-cost test
instruments. The Type 410 may be
used as a frequency meter, multi-
period meter or timer. Timebase
stability is typically 1 part in 106
per °C. Time units are 10uS to 1 sec
and frequency can be measured to
over 20MHz with a resolution of 1Hz.
The high impedance input accepts
waveforms with slow transition rates.
Range selection is manual, with
automatic positioning of the decimal
point, and allows up to 8 digits to be
examined on the large 4 digit display.
Overflow indication is provided.
Timer start, stop and reset may be

. operated electronically or by push

buttons. The U.K. price exclusive of
VAT, is £85. Meteronic, 114[116
Shipbourne Road, Tonbridge, Kent.

HIGH-QUALITY STEREO
DECODER

recent addition to the Muilard
range of modules for use in radio and
audio amplifiers is a stereo decoder,
type LP1400. It is intended for use by
setmakers in high-qualify equipment.

The LP1400 uses the sum and
difference separation principlie, which
allows de-emphasis to be applied to

>

the difference signal before de-
modulation. This attenuates inter-
ference from adjacent channel

transmissions and noise components
in the 114kHz and 190kHz regions
which in a time multiplex system are
frequently demodulated by har-
monics of the 38kHz signal and
transposed to produce unwanted
components in the audio outputs.

The LP1400 offers good stereo
separation and a better overall
performance than is generally ob-
tained with time multiplex systems,
Mullard Ltd., Mullard House, Torring-
ton Place, London WC1E 7HD.

QUADRAPHONIC PHONES

You don't have to have four ears to
listen to quadraphonic sound on
headphones, because in the new
Eagle FF29, four 50mm .transducers
are so arranged that the effect is
similar to four strategically-placed
loudspeakers.

The FF29 phones use two coded
jack plugs which are also ideally
suited for use with the AA26 quadra-
phonic adaptor. This unit converts
any stereo set-up into a 4-channel
system with the addition of 2 extra
speakers.

Frequency range of the phones is
20Hz-20kHz, impedance 852 per chan-
nel and matching impedance 8 to
16€2. The retail price is £16-80 ex-
cluding VAT. Eagle International,
Precision Centre, Heather Park Drive,
Wembley, HA0 1SU.




SPECIAL

PRODUCT
REPORT

ELECTRONIC |
CALCULATOR

NE of the latest additions to the electronic home con-

struction market is a pocket calculator available as a
complete kit or fully assembled. The Sinclair Cambridge
weighs 3}0zs and measures 4% x 2 x Hin and has an 8 digit
LED display.

The LED display is an 8 digit 7 segment gallium arsenide/
phosphide device being driven via diodes directly from the
calculator chip. The 8 diodes, D3-D10, and the flat pack
resistor package RN1 form both isolation and an integral
part of the keyboard's electronic routine. The cathodes of
each digit are driven by a sixteen pin integrated circuit.

The keyboard is made from a single sheet of stainless
steel with 18 ‘click fingers’ chemically ctched into it to
enable the keys to have mechanical hysteresis and a positive
click action.

The power supply (incorporating Tr1 functioning as an
oscillator) generates a stabilised 15 volt d.c. supply for the
two IC's. The action of Tr1 is such that it switches fully on
and off thereby producing a square wave at the emitter
thus providing the clock pulse, which is required to drive
the calculator chip.

The algebraic logic of this calculator—which enables
calculation a to be entered as you would write it down, or
in other words logically, acts together with an advanced
constant function to give, in effect, a limited memory, thus

SINCLAIR
CAMBRIDGE

extending the calculations which can be carried out as true
chains. The constant facility may be used on all four
functions—addition, subtraction, multiplication and division
(-+— X =). These functions are often referred to in calculator
terminology as operators.

In addition, the calculator operates across a wide exponent
range from 10™* to 10 enabling it to handle large or small
numbers without becoming overloaded. Calculations are to
8 significant digits, and incorporate a fully floating decimal.

A dual purpose clear button will remove only the last
entry when used in conjunction with a function.

The calculator is battery powered by four cells. These
may either be ordinary U16 cells (which give limited life) or
the MN2400 mercury cells to give the calculator an extended
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FAN/
BLOWER

Precision-built in Ger-
many. Dynamically
balanced mains  unit
(200/240) continuous
rated, reversible 60MA
on _run. Size: 5}” dia.
X 2}” deep. Back plate
is tapped for 4 fixing
screws (supplied). Well under maker’s price at
£3. P. & P. 20p. Similar unit to above but 74"
dia. X 3” deep. £4-50. P. & P. 25p.

SMITHS RINGER-TIMER

Reliable 15 minute iimes, spring
wound (concurrent with time set-

ting) 15 X | min divisions, approxi-

A mately +” between divisions. Panel
mounting with chrome bezel 33"
dia. £1-30. I5p P. & P.

GEARED MOTORS
**Parvalux’ Reversible 100
rpm geared motor. Type
SDI4, 230/250v. AC., 22
Ib/in. 3" spindle. Ist class
condition. £7-50 each.
50p P. & P.

Also limited number only
as above. BRAND NEW,
£12-50 each. P. & P,

REVERSIBLE Parvalux type SD19.240v. AC.
30rpm. 40 Ibs/in. Variable angle drive shaft.
ABSOLUTELY AS NEW. £6-30. P. & P. 50p.

SHADED POLE Mains motor. 13" X |47 X 2"
high. Double ended " shaft projecting |3”
each side of motor. £1. P. b b .

& P. 20p
OPEN FRAME N
shaded pole
GEARED 2
MOTORS &Y |
D 1 4
(o toar case) @O
NEW HIGH TORQUE,

approx. overall

size: 347 X 34” X 23" 4 spindle 1" dia. as
illustrated. £2-70. P. & P. 30p. Similar to above,
t9rpm. £2-70. P. & P. 30p.

110rpm with pressed steel gear case (similar ro
above but slightly smaller). £2-70. P. & P. 30p.

SPIT MOTOR

Strpm. 24”7 X 147 X 64" high. 240v.
AC. Shaft +” o/d, 14" length with
hexagon socket inside. £1-80. P. & P.
30p.

“DAVENSET’* MAINS SOLENOID
|” travel, 81bs. pull (approx.). Size: 24" long X
23/16” x_2“ high. Similar in appearance to
“SORENG". £1-50. P. & P. 20p.

MAINS
SOLENOID
This lictle unit
gives vertical life
Iof appro:ima(:lé &
“ through hinge: [ > .
“‘elbow’. Bracket g
incorporates 2 fixing screws. Length of arm. 247,
240V AC. Pull at coil is approximately |1b. £1.
FREE P. & P. Special quotes for quantities.

Solenoids

by Westool
240 AC rtype
MMé6. 3Ib. pull,
237 X 17 x 137,
Travel 1”. 85p
each. P.&P. i 0p.

240AC type MM4. 2lb. pull,
147 % 137 X 17, Travel "
60p each. P. & P. 10p.
Quantity discounts: |0-50
10%. 50 upwards 25%.

“DECCO’'’ MAINS —
SOLENOID

Compact and very powerful.

16lb. pull. §” travel which can

be increased to |” by removing
captive-end-plate. Overall size:

2" 247 X 23" high. £2.

P. & P. 20p.

MAINS SOLENOID by MAGNETIC
DEVICES LTD.

A (beautifully constructed solenoid at half
normal price. A 2-sided bracket is incorporated
for vertical or horizontal mounting. Size: 27 X
147 % 14", Pull is approximately 2lbs., plunger
travel |3”. Fixing eye takes up to 4" bolt,"
plunger non-captive. NEW in original maker's
boxes. £1 P. 20p. Large number available,
special price for quantity.

“CROUZET’* MOTORS 3 RPM
" Type 965

115/240v. 50Hz. 48w. Stoutly
constructed, 2 |1/16” dia.
31” long plus spindle |7 X 4
dia. Anti-clock. £3 each
P. & P. 25p.

‘“RE CIRK IT’’ Mains 10amp @
cut-out

by **Neimman Electric Germany.
Eliminates fuses. Size: 2 X #” x 14~
deep, 90p each. P. & P. 10p. 10 or more

70p each. P. & P. 20p.

AMPEX 7.5v. DC
MOTOR

This is an ultra precision
tape motor designed for
use in the AMPEX model
AG20 portable recorder.
Torque 450GM/CM. Stall
load at 500ma. Draws
60ma on run. 600rpm +
speed adjustment. |nter-
nal AF/RF suppression.
+” dia. X 17 spindle,
motor 3” dia. X €
Original cost £16-50. OUR PRICE £3. P. & P.
25p. Large quantities available (special quota-
tions). Mu-metal enclosure available. 75p each.
FREE P. & P.

UNLESS OTHERWISE STATED
all items are NEW and UNUSED. Postal or
carriage charges are for Gt. Britain only.

e welcome orders from established
companies, educational depts.,, ewc. Al|
orders under £2-50. C.W.O., please.

Company orders under £2-50. Surcharge
60p unfess C.W.O.

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES
Impedance approx. 2008, output 60 or 80 DB
at | Kc. As used in deaf aids, bugging devices,
etc. Size (60 DB) 7/32” X 5/32” X 4”. (80 DB)
7 X §/32” X {”. Ex-equipment, all tested.
£1:20 each. P. & P. FREE.

PLUG-IN RELAYS by SCHRACK
(PERSPEX ENCLOSED)

OCTAL (2 ¢/o) 6 amp contacts at following
voltages: 48 D.C., 60 D.C,60A.C., | 10D.C.,380 A.C
PRICE EACH 90p

Il pin (3 ¢/o) 6 amp contacts: 12 A.C., 48 D.C.
48A.C.,60A.C,60D.C,110D.C,1I5A.C A.C
PRICE EACH £I1
RA and RN Series (4 ¢c/o) 3 amp Gold Plated
Contacts. Handsome modern construction £ x
2" x 14" high. Following voltages: 6 A.C., 12 A.C.,
24 A.C,48A.C,48D.C,60A.C,I110D.C., II5 A.C,

120 A.C.
PRICE EACH 80p

Base sockets for all above types 10p
Please add 10p towards P & P on all orders.

From JAPAN, TAKAMISAWA Perspex
enclosed relays. Type MQ 308. 24v. DC. 600
ohms (4 c/o). Complete with base socket. 80p
P.&P. l0p.

»
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SILVANIA MAGNETIC SWITCH
Now complete with reference magnet!

A magnetically activated switch, vacuum sealed
in a glass envelope. Silver contacts, normatly
closed. Rated 3amp at 120v. |4 amp at 240v.
Size: (approx.) I7&: long x %, dia. Ideal for
burglar alarms, security systems, etc., and where-
ever non-mechanical switching is required. 10
for £1-80; P & P I5p. 50 for £9; 100 for £15.
FREE P & P over 10.

NORPLEX

The famous American fibre-giass copper-clad laminate.
Finest quality with woven glass base of Epoxy-resin. Excel-
lent 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: 127 x
127, 24" % 127; 24" x 24"; FULL SHEET 43" x 377 (1| sq. ft.}.
Single-sided Copper with thickness of 17327, 3/64”, 31327,
Also double-sided 1{32”. 116", 3{32”. £1 per sq. ft). Cut
sizes (1-10 sq. fr.) 25p P. & P. Full Sheet £8 each. Carr,
£1 for Ist sheet plus 25p each additional sheet.

TANGENTIAL
HEATER

Silently  driven by
shaded pole Mycalex
motor, powerful and
smooth running with
atuminium i
(outlet 53~ 147).
Mains voltage PLUS
matching heater unit
with spiral element.
May be switched for
500 or 1,000w. £1-60.
P. & P. 30p.

PLEASE ADD 10% FOR
V.A.T. ON ALL PRICES
SHOWN INCLUDING P & P

ELECTRO-TECH components L.

315/317, EDGWARE ROAD,
LONDON, w2
Tel : 01-723 5667 01-402 5580

1 30-14500 cps,

(-~~~ BAKER 12'MAJOR £9-90"

Double cone [
. o 1 tweeter loudspeaker. Baker ceramic magnet
assembly flux density (45000 gauss.

BASS RESONANCE 40 cps 20 watt RMS

MASSIVE CLEARANCE BARGAINS

woofer and Bargain

MAJOR MODULEKIT£1250

30-17000 cps. Woofer. Tweeter, crossover
and baffle as illustrated, Size 19 x (3 1n
Note: when ordering state 3 or 8 or 15 ohms

Polyester C

parcels taln Reslst [of itors, Switches,

5,
Potentiometers, Knobs, IF's, Tag Strips, Drive Drums, Transistor Panels
etc., etc. Save yoursell £5 on these well selected parcels 6lbs net weight
£1-00, p. p. 40p.

Assorted Electrolytic Capacitors, 6lbs net weight £1:00, p. p. 40p.
Brand new Wire-wound Resistors, Good Selection. 100 for £1, p. p. 15p.
Multard Ferrlte Pencil Magnets 1-%* x %~ 100 for £1-25, p. p. 16p.

Assorted Computer Panels. These panels are exceptionally good value
and contaln a minimum of 75 transistors, stacks of dlodes plus Trim Pots,

P R,

p. p. 25p.

S, i s and Include a few 1.Cs. 10 panels for £1-00,

BI—\KER LOUDSPEAKERS 100% BRITISH MADE

Regent 127 [5W £8-80 | Superb12°20W  £16-50
Magor 127 20W €990 | Group 25 12°25W  €8.80 .“JéL'iI‘é%E?mr
Deluxe 127 {5W  £11 | Group 35 12" 35W £9-90

BAKER LOUDSPEAKER CO. Bensham Manor Passage,

Thornton Heath, Surrey. Tel. 01-684 1665
L Loudspeakers Catalogue and Enclosure plan S5p
e
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Mullard Ferrite Cores. LA3 100 1o 500kHz 50p, LA4 10 to 30kHz T5p,
LA2100 3 to 200kHz 50p.

Please include 10% V.A.T. to total cost of goods. Mail Order Only,

XEROZA RADIO

1 EAST STREET, BISHOPS TAWTON, DEVON




L.A.J IRELAND

radio in the fifties and sixties is to find the TRF

(tuned radio frequency or “straight”) radio cir-
cuit making a comeback in the 1970s. This type of
circuitry was discontinued in the thirties, with the de-
velopment of the superhet, for several good reasons.
First, the selectivity of the tuned circuits of the time
became inadequate as the number of transmitters on
the air increased, with the result that the ability to
discriminate between stations closely separated in
frequency was impaired. Improved selectivity
required more sharply tuned coils, or alternatively
the application of reaction or positive feedback.
Further, with a series of tuned circuits operating
at the same frequency, stray coupling could itself
provide sufficient positive feedback to produce
instability.

In any event, excessive positive feedback whether
due to stray coupling or deliberate application of
reaction could, quite simply, cause the circuit to
radiate rather than receive and thereby render
impossible reception of a broadcast on that frequency,
for some distance around. The superhet, in which
amplification of the signal occurs mainly at an
intermediate frequency separated from that of the
received signal, not only guarantees improved
selectivity and stability but also permits the easy
application of such refinements as automatic gain
control (AGC).

The above observations apply generally to valve
or transistor systems; it will be noted that, although
TRF circuits have a deceptive simplicity, and avoid
the purchase, installation and alignment of inter-
mediate frequency transformers, they achieved only
a very restricted popularity among the home con-
structors of the sixties. Also, despite the fact that
quality in broadcast sound had been transferred to
the FM channels, even the cheapest commercial AM
receivers retained the superhet scheme. To be a
credible contribution to the radio scene, therefore,
the Ferranti ZN414 unit must have featured as
distinctly novel in TRF circuits.

THE first surprise to the reader brought up on
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It should be clear, though, that the technology of
the monolithic integrated circuit is better adapted
to the TRF format. In every single operational
amplifier or other high gain IC, methods have had to
be developed and applied to enable the transfer of
signals through several stages of amplification within
a single chip without instability developing through
stray capacitances. An integrated circuit IF amplifier
for a superhet, however, must either lump all the
frequency-selective tuned circuits before or after
the amplification stage, or alternatively transfer the
signal several times between the chip and external
discrete circuitry, each time incurring the risk of
instability problems which the superhet was intended
to avoid. Further, with the high grade ferrites and
litz wire, the tuned aerial circuit currently available
has a higher “Q” and therefore an inherently
improved selectivity, on the circuits of over thirty
years ago. Further, a high input impedance can
be developed, in the case of the Ferranti ZN414
typically over 1-5M(Q, so that this selectivity is not
degraded by the loading presented by the following
circuit. Finally, it has been found possible to incor-
porate an adequate AGC system.

Low current consumption

The unit incorporates the equivalent of ten tran-
sistors packaged in a three pin TO-18 can identical
with that used for small NPN transistors. The
required power source is a single 1-5V dry cell
though the unit will function adequately over the
range 1-1 to 1-8V; economy of operation is assured
by the very low current drain, some 1lmA being
typical. Under such conditions, and with the AGC
system operating on an incoming signal, the circuit
produces an output of some 40mV quite adequate
to operate a medium impedance magnetic earpiece
(about 5000) or a crystal earpiece through a coupling
capacitor. In general, though, the unit will be used
to drive an audio amplifier, for which the output is
adequate.

Constructional details

Now for one or two constructional points. The
small capacitor from the output pin to earth bypasses
to earth any radio frequency signal appearing at the
output. It is therefore necessary that it be mounted
as close as possible to the output and earth leads
of the ZN414. It will be noted that the time constant
of the output circuit, determined by this capacitor
and the AGC resistor, is some 4kHz a feature
tailored to the characteristics of the AM signal,
for which a passband of some 10kHz (double side-
band) is allowed.

The aerial used, which may be any of those
advertised to cover the medium waveband with an
appropriate capacitor, should have its ferrite rod at
least an inch away from the IC, otherwise all leads
should be as short as possible. Due to the high input
impedance already mentioned it is not necessary to
tap the tuned coil on the ferrite rod to find a
matching point to feed the circuit input. However,
on commercial rod aerials employed with this unit,
such a tap, or a small secondary winding, may be
available; this may be used experimentally for the
connection of an external aerial, if so desired. L |
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PHASE LOCKED
LOOPRP I.C. MIETAL

DETECTOR

HIS lightweight metal detector operates at a

I frequency of 120kHz and uses a phase locked

loop to provide both an audible and a visual
indication of a find. Most detectors use either a
variable inductance or a variable mutual inductance
as the sensing element. The Ferret is no exception,
the inductance of the search coil changing in the
presence of metal. Ferrous and non-ferrous metals
cause opposite changes in inductance and it is a
unique feature of the Ferret that a visual indication
of this is provided. The meter deflection is in opposite
senses for the two types of metal.

Another feature not found on previous metal
detectors is the use of harmonic mixing. Although
the two oscillators in the Ferret are both operated
at about 120kHz the beat note is derived from their
fifth harmonics and the sensitivity is accordingly five
times as great.

Main Oscillator

The electronics of the metal detector breaks down
into four functions: the Main Oscillator, Beat Fre-
quency Oscillator, Phase Locked Logp and DC
Amplifier. Powered by two PP3 batteriés the circuit
is shown in full in Fig. 1.

/
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R.P A.PERRY
(SIDNEY SUSSEX COLLEGE)

The @@ h coil L1 and the series combination of
C4, C573M C6 form a tuned circuit with Trl acting
as an oscillator taking the voltage at the C4-C5
junction, amplifying it, and feeding it back to the
C6-L1 junction in the correct phase for maintaining
the oscillation. Diode D1 clamps the gate of Trl
below earth potential and provides AGC action to
stabilise the output and prevent it from being
clipped. DC power is fed to the amplifier through
the choke L2 the value of which is not critical, but
25mH should be considered a minimum and the
value chosen (40mH) happened to be available to
the author in a convenient size. An output of at
least 5V peak to peak should be available, the
frequency being adjusted by altering the number
of turns on L1.

Beat Frequency Oscillator

An NES355 timer IC is used in astable mode to
provide a variable frequency oscillator. Suppose Cl
is charging up through R1, R2 and VR2; when the
voltage across Cl, sensed by pin 6, reaches 25 Vcc
pin 7 is earthed and C1 begins to discharge through
R1. When the voltage across Cl, sensed by pin 2,
has fallen to 13 Vcc pin 7 is allowed to float and C1
begins to recharge. The switching applied to pin
7 is amplified and presented at the output, pin 3,
as a squarewave which swings between earth and
Vcce.

C1 charge time=0-685(R1+R2+VR2)Cl

C1 discharge time=0:685R1C1
..Frequency=1/(Charge time+ Discharge time)

=1/(2R1+R2+VR2)C1 X 0-685

Substituting the circuit values gives a range of
frequencies, as VR2 is varied, of 103-160kHz. The
upper frequency is not reached due to stray capacit-
ances and internal resistances (the chip is only
specified to 100kHz) but an adequate band to
either side of 120kHz can be swept.

Phase Locked Loop

The operation of the NES61B phase locked loop
was described last month, but is outlined again below
owing to the unconventional used made of it in the
Ferret.



| When the PLL has no input sigral, the Voltage

+
l";' — Controlled Oscillator (VCO) frequency resulting is
(s}

AM 0066

called the free-running frequency and is determined
by C12 and the current injected into pin 6 from
VR3 and R6.

In Fig. 2, Vc assumes a quiescent value. On apply-

ing the main oscillator output to the FM input,
pin 13, the phase sensitive detector and low pass
filter cause Vc to change just enough to make the

R10§
150K

100-0-100
HA

VCO frequency equal to the input frequency (5 XFo).
The amount that Vc changes depends on the
difference between the free-running frequency and-

5
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5X Fo. In this circuit the free-running frequency is
fixed so Vc can be regarded as a function of Fo only.
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‘Zero beat
' NE 5618

|
| 1
g . Earpiece
AM input! o | AM output N
BFO SxFb : Multiplier i Fa 4
|
|
NE555 | T :
' |
| I
Ve 2 .
Search I veo : % Zero meter
coil | \ < Fig. 3: Block diagram illustrat-
| | ing circuit function.
| |
| Phase ]
I sensitive )| Low-pass |output:
- FM input! detector filter 1 Fig. 3: The printed circuit
5xFo : : board—to scale.
b |
2N 3819 R Phase Iocked loop v

If Fo and Fb are very large compared with Fa,
and are nearly equal to each other then very small
changes in Fo will produce larges changes in Fa.
Suppose Fo changes from 120kHz to 120- 120kHz,
with Fb=119-9kHz.

Vc will change by

120-120—
120

and Fa will change from 5(120—119-9) =500Hz to
5(120-120—119-9) =1100Hz.

The output from the Beat Frequency Oscillator is
dropped by the volume control VR1 to a level suitable
for the phase locked loop and C2 tailors the frequency
response of the coupling network to attenuate the
fundamental of 120kHz but pass the required har-
monic of 600kHz. An input of more than two volts
will cause damage to the IC. The mixed output is fed
directly into a crystal earpiece, and is quite sufficient
for all but the most noisy surroundings. As mentioned
above, VR1 acts as a preset volume control.

DO NOT attempt to drive a magnetic earpiece
directly from the IC as this will seriously overload
it. If it is required to run a magnetic earpiece or
speaker then it is quite permissible to add a suitable
amplifier stage, remembering that the AM output of
an NES61B has a DC level of about +14V.

Capacitors C7-C11 perform coupling and bypass
functions and any value between 0-01xF and 0:1uF
should be adequate.

120) X 100 X 200mV = 20mV

D.C. Amplifier

A 741 operational amplifier is used as a variable
gain inverting amplifier. By altering the value of
VRS, the preset sensitivity control, the gain of the
amplifier can be adjusted from X1 to X500. At
maximum gain an output swing of 1 volt is obtained
for a 0:01% change in Fo.

Because the normal output level at pin 9 of IC2
is +12V a voltage divider VR4 and R8 is provided
to give a zero-set control. The meter M1 will give a
zero indication when the voltage at pin 3 of IC3
equals the voltage at pin 9 of IC2.

Resistors R10 and R11 are equivalent to a single
resistance in series with the meter and connected
to +9V. Their values should be adjusted so that

636

full scale deflection of the meter occurs when the
amplifier output is either at earth or +18V. 150k
was found to suit the miniature meter used in the
prototype. Power supply decoupling is provided by
C13 and C14.

Transistor enthusiasts may be interested to know
that the three integrated circuits contain about
seventy-five semiconductor devices although it is not
often clear which of these are transistors and which
are diodes!

Gircuit Board

A printed circuit board 4 X 23gin. has been designed
to take the Ferret, see Fig. 3. Only one interconnect-
ing wire is used on the board and all terminations
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are taken to convenient points. The meter is

intended to be positioned over the large clear area
at one end of the board. Two holes are drilled to
enable the board to be bolted into the box, one
being positioned to take the integral screw of the
specified pot core L2.

All the component holes except those for the
preset potentiometers VR1, VR3 and VRS are
positioned on a 0-lin. matrix so the circuit could
be made up as shown on perforated paxolin with
pins and underboard connecting wires. Component
positions are shown in Fig. 4.

If a new component layout is contemplated then
the only precaution to take is to keep the leads to
1C2 as short as possible and the circuit basically split
up into its four sections, as depicted in Figs. 1 and 4.

Assembly

A small aluminium box 54X4X1lin. has the
remaining components mounted inside it with the
meter in the lid. It is important to use a metal box
in order to keep down stray radiation. Fig. 5 shows
the positions of VR2, VR4, S1 and SK1. The cutting
details for the meter will depend on the actual type
used.

A 6BA bolt is used to augment the 6BA bolt in
L2 for holding the circuit board. It is important to
see that the case is earthed via the copper conductor
pattern by at least one of these screws. The best
way to ensure that the component wires do not

short out on the case is to introduce a couple of

extra nuts on the bolts between the board and the
case.

If plastic electrical conduit, as described later, is
used to construct the shaft of the Ferret then a
hole large enough to accommodate the fixing bush
must be punched or cut in the base of the case and
a similar one for the handle.

Fig. §: The positions of the main controls can be clearly seen above.

The search coil, L1, must be wound for an
inductance which gives a frequency of 120kHz in
the main oscillator. It can be shown that the
inductance is proportional to N2D, where N is the
number of turns and D the diameter of the search
coil. Many different coils have been wound for the
prototype using this formula based on an original
made with the aid of a digital frequency meter.
All have fallen well within the band that can be tuned
in by the rest of the circuitry.

Fig. 6a shows a small coil for localised searches
and Fig. 6b a larger coil, which is slightly less
sensitive, for extended searches. The number of
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turns are respectively 90 and 65. To wind the coil,
first nail a few small pins into the upper rim of the
top plate and carefully wind the required number
of turns from any thin insulated copper wire. When
this is complete push the coil down on to the hard-
board and secure with a dozen or so blobs of glue.
When the glue is dry the pins can be removed and
the two pieces of hardboard sandwiched together.
Drill four holes in the complete assembly, as shown
in Fig. 6, and bring the plates together with 4BA
bolts.

The connection to the circuit board is made by a
length of coax cable and a terminal block inside the
case.

One of the easiest materials to use for the shaft
is a length of plastic conduit intended for electrical
wiring. Having been bent to the shape shown in
Fig. 7, by gently heating the relevant section, it is
fixed into the base of the box and the search coil
top plate with termination pieces. The fixing to the
search coil should be completed before it is finally
screwed together,

A short length of conduit, fixed as described above
into the end of the case, covered with a bicycle
handlebar grip will suffice for a handle.

* components list

Resistors
| A1 2-2hik R5 10k 21 10kQ
{ RE  4-Tk} RE6  1-8ki1 R10 150k
R3  1kil RT 10k} R11  150kQ
R4 = GEEkL RE  47kii

All 4 or + walt, 20% ar betfer, sce text

WR1 25kl pre-set pot., horizontal, miniature
VR2 5hkil pot., standard

WR3 10kl pre-set pot., horizontal, miniature
VR4 100kL! pot, standard

VRS BML: pre-get pol., horizontal, miniature

Capacitors
C1  1000pF polystyrens
C2 220pF ceramic
C3 0-02uF ceramic
C4  BBOpF polystyrens
C5 1500pF polystyrens

C8 0-02uF ceramic
C8 0-02uF ceramic
C10 0-02:F ceramic
C11 0-02uF ceramic
C12 10pF polystyrene

C6& 1500pF polystyrena
CT 0-02uF ceramic

C13 50uF 25V electrolytic
C14 50uF 25V electrolytic
C15 0-01uF ceramic

Semiconductars
ICT  MESSS & pin DIL (w|
IC2 MESE1B 16 pin DIL  TH
IC3 741C B pin DIL

1NB814 or similar
2N3819 or similar

Miscellaneous

L1, L2 see text. Jack socket, 3-5mm. Crystal ear-
plece and plug, 3-5mm. 51,2 pole ¢/o slide switch,
Aluminium box 55 x 4 x 14in. (AB10). Batterips
FP2 (2} and 2 pairs battery cllps, HKnobs (2.
Flastic conduit, 36in. approx. and conduit termin-
ations {3), Plastic handlebar grip. Terminal block,
2 way. Hardboard and wire for heads, Co-axial
cable. Printed circuit board, M1, centre-zero edge
panel tuning meter (Henrys Fi1).

Ambit International, 37 High St., Brentwood, Essex,
can supply the peb for 78p inc., the throe 1C's and
transigior for £4-90 inc. or a complete kit consisting
of the peb, three IC's and transistor, all ramaining

Paolystyrene capacitors 5% or better |

companents, aluminium box and wire for search
head tor £9-50 Inc.
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Fixing hole

Top plate

Holes to suit
fixing bolts

Fig. 6(a): A small coil used for localised searches and Fig. 6(b) a
larger coil, although less sensitive, used for extended searches.
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Fig. 7: The handle is formed as shown above.
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Photograph shows two of the coils made by the author.



Setting Up

With the search coil connected, set all the preset
pots to mid-rotation and switch on. Adjust VR2 for
a strong and constant beat note. If only weak and
varying notes can be obtained then the loop is not
locked and VR3 must be rotated until the required
note is heard. Set VR3J in the middle of the portion of
its travel over which the beat note is clear. VR1
can then be set for the required volume in the
earpiece.

Adjust VR4 to zero the meter, this will be a
sensitive setting, and move the Ferret towards a
large metal object. An indication should be both
heard and seen. VRS will then determine the strength

Close-up view showing the inside
of the PW Ferret. Compare this
photograph with Fig. 4.

of the meter reading when an object comes within
range.

It may be possible to obtain beat notes from har-
monics other than the fifth. It is sufficient, however,
to select that beat note which gives the most sensi-
tive audible response when the Ferret is brought near
to some metal test object.

As has been already suggested in the text, a lot
of the component values are non-critical and, in
general, all except the polystyrene capacitors can
have 20% tolerance. It is recommended that first
grade integrated circuits are used, especially the
NESSS. If required, integrated circuit mounting pins
can be used. [ |

SPECIAL PRODUCT REPORT—continued from page 630

life. Sinclair Radionics claim that mercury cells will give
12 hours continuous operation. Certainly a small mains
unit would be an advantage if continuous use of the calcu-
lator is contemplated.

The kit is intended for constructors with previous soldering
experience. Estimated assembly time is approximately 3
hours. Tools required—and the most important item—is a
properly earthed sub-miniature soldering iron with a fin.
bit or smaller. Other items are wire cutters, tweezers and
instrument type pliers.

The 15 page step-by-step assembly instruction bookiet
contains a section on special safety precautions which
should be observed before and during assembly of the kit.

Attention is drawn to the point, that static electricity can
be a hazard unless proper precautions are taken. The
‘manufacturers instructions should be carefully read and
fully understood before assembly is contemplated.

Care is necessary when assembling the kit, especially
because of the numerous tiny solder connections to be
made. Blobs of solder must be avoided and close inspection
of the completed printed circuit board is essential after
soldering has been completed. Examination of the finished
p.c.b. with a magnifying glass is recommended to ensure
a clean product.

Those constructors who after purchasing the kit and then
having read the assembly instructions find that they are
‘stumped’ may return the kit (untouched) plus a cash balance

in exchange for a built version. What could be more fair?
Sinclair Radionics state that full service facilities are avail-
able for kits and ready built units.

Also included with the calculator is an informative 32 page
booklet detailing the wide range of calculations that can be
carried out. From simple arithmetic, compound interest,
logarithms, trigonometric functions, roots, polynomials,
hyperbolic functions and so on. In addition a credit card size
aide-memoire with calculations summarised in formula
form is included.

Calculations of all types were performed with the Cam-
bridge and it is surprising how simple it is to use. It brings
about a new and refreshing interest to calculations. In the
calculation of square roots the iterative Newton-Raphson
method is used. This sounds quite complex, but you simply
take a (wild) guess at the square root and enter it on the
keyboard, using the procedure outlined in the instruction
booklet. We tried this method many times—feeding way-out
guesses to the keyboard. The correct answer came up every
time.

The kit is attractively packaged and includes all necessary
components to complete the calculator. Even solder is
supplied.

A full money refund guarantee applies to untouched kits
if returned within 3 weeks.

At £27-45 (including VAT) for the complete kit, the
Sinclair Cambridge provides excellent value for money.
Sinclair Radionics Ltd., London Road, St. Ives, Huntingdon-
shire PE14 17HJ.
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Pick up those unusual broadcasts and amateur trans-
missions that are found on the short wave band. This
receiver is designed to tune 1-7MHz to 30MHz in three
bands, using two transistors and two integrated cir-
cuits.
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CIRCUIT AUDIO
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one i.c. in any of seven different simple amplifier

circuits, including examples for a record player,
radio, intercom, or tape player.
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A

A-B. This is the kind of audio
comparison test where any differ
ences in sound quality can be
assessed immediately upon switch-
over, i.e. on “A-B'" comparison
between items of equipment A
and B. Often the left and right-hand
channels or the record and replay
sound signals are designated A
and B.

ACOUSTICS. The study of the
behaviour of sound. The "acoustic
characteristics” of a room are
dependent on its size, shape and
the reverberation time according to
the reflective or absorbent items
present.

ACOUSTIC FEEDBACK. Cycling
of sound build-up to a continuous
squeal as the microphone picks up
a signal from a loudspeaker con-
nected to the same microphone
amplifier.

ACOUSTIC SUSPENSION.
Some loudspeaker systems employ
a sealed cabinet. This enables the
acoustic pressure of the air en-
closed therein to provide the
principal restoring force for the
diaphragm of the speaker.

A.F.C. Automatic frequency con-
trol. A control circuit in a receiver
or tuner which compensates for
small variations in the carrier signal
frequency to prowvide a stable audio
output. A circuit function jn a tuger

or receiver which keeps the unit
accurately tuned to the desired
station, eliminating any tendency
to drift.

A.G.C. Automatic gain control.
A circuit which stabilises a large
variation in the strength of an
incoming signal.

A circuit function in a tuner or
receiver which maintains ‘the mean
amplitude ot the modulated signal
at almost a constant level. A.G.C.
or A.V.C. (Automatic volume con-
trol) as it is sometimes called is
also used to describe the audio
compression system employed in
automatic tape recorders, in which
the recording signal level is adjusted
to compensate for widely differing
sound levels
ALIGNMENT PROTRACTOR.
Indicates errors in a pickup's
lateral alignment. It fits on the
centre spindie of the turntable, and
the pick-up stylus fits into a smalil
hoie on the device. The correct
indication is shown when the angle
of lateral movement of the pick-up
head is at 90 to the tangent of the
groove at any point, although
minimal tracking error is expected
with most pick-up arms.
AMBIENCE. The “feeling” given
to sounds by a room. The effect of
the environment on the coloration
of sounds produced.

AMBIENT NOISE. Unwanted
background noise picked up by a
microphone, €. any extraneous

clatter in a room. Also any acoustic
caloration that influences sounds,
brought about by the .acoustic
moparties of a roam in ‘which a
recording is being made or replayed.
AMPLIFICATION. An increase
in'the magnitude of a signal brought
sbout by passing %t through an
empl fier.

AMPLIFICATION FACTOR. The
symbol used to signify this is “u”.
It is the measurement ot amplifica-
tion in a circuit usually in voltage
or current terms calcuiated by
dividing the output by the input.
This figure is often converted to
decibels (which see).
AMPLIFIER. A device for-increas-
ing the magnitude of a signal by
means of a varying control voltage,
maintaining the signal's character-
istic form as closely as possible to
the criginal.

AMPLITUDE. The level of anm
zudio or other signal in vo'tage or
current terms.

AMPLITUDE DISTORTION.
The distortion of a signal by the
undesirable influence of a circuit
cr component and takes place when
there is a change of amplitude in
part of the input signal bringing
zbout harmonic distortion.and inter-
modulation distortion. This part is
expressed as a percentage of the
whole waveform at any given peried
af time.

AMFLITUDE MODULATION.
Commonly known as am. and



refers to the method of radio trans-
mission where the audio modu-
lating signal is made to vary the
amplitude of the radio carrier wave.

=—— AMPLITUDE —»

FREQUENCY —=
The audio information is carried
on a high frequency radio wave.
ANECHOIC CHAMBER. A
special room used for testing audio
transducers, where all wall surfaces
have been covered with acoustically
absorbent materials so that reflec-
tions of the sound waves are
eliminated. Otherwise known as a
“'dead room’'.
ANTI-PHASE. Where two iden-
tical signals are disposed in 180°
phase opposition. When super-
imposed, they tend to cancel each
other because their waveform pat-
terns are of equal magnitude but
opposite polarity.
ANTI- SKATING DEVICE. A
device found on many modern
pick-ups which provides an ‘‘out-
ward" force on a pick-up arm. This
counteracts the arm's tendency to
move towards the turntable centre
due to offset geometry, and reduces
stylus/groove friction.
ANTISTATIC CLEANER. Sub-
stance used on aramophone re-
cords which helps to prevent the
build-up of a static charge which
attracts dust.
ATTENUATOR. A device which
reduces the amplitude of a signal
by known proportions.
AUDIO FREQUENCY SPEC-
TRUM. Mainly the full range of
sounds we can hear. In a person
with good hearing the range of
sounds in the audio spectrum is
usually between 30Hz and 16,000Hz.
In older people this is usually 50Hz
to 10,000Hz.
AUDIO OUTPUT. The output
signal from any audio equipment.
It is generally measured in volts or
watts r.m.s.
AUTO-CHANGER. A device on
a record-playing turntable which
facilitates the automatic positioning
of a disc and pickup ready for
playing.
AUX. Abbreviation of auxiliary.
Often applied to amplifier inputs
and refers to an extra input facility
as distinct from ‘‘mic', ‘‘tuner”,
“pickup”, etc.
AZIMUTH. The angle which re-
cording and playback head gaps
make with the line along which the
tape moves. The head is oriented
until this angle is 90°.

BAFFLE. The mounting for a loud-
speaker usually comprising a flat
non-resonant panel. It is used to
increase the length of the path of
the sound waves between the front
and rear of the speaker to minimise
bass losses.

BALANCE. Equality of amplifier
gain or signal level from right and
left channels of a stereo amplifier.
In theory the balance between each
channel should be electrically per-
fect but there may be mismatch of
nominal signal level from one or
other channel which is compen-
sated by adjustment of the “balance
control”. ]
BALANCE CONTROL. A vari-
able resistor used to compensate
for any slight loss of signal in the
right or [eft channel of a stereo
amplifier. To some extent, this
control can compensate for un-
balanced speakers and be used for
adjustment when the listener is not
in an equidistant position between
the two loudspeakers.
BANDWIDTH. The range of audio
frequencies over which an amplifier
or receiver will respond and provide
a useful output.

BASS. The lower end of the sound
spectrum (usually 150Hz and below).
An amplifier “bass control” usually
provides a variance of decrease or
increase in response at frequencies
below 1kHz.

BEL. A ratio of two signal levels,
such as at the output and input, in
logarithmic terms. It is too large a
unitto use for precise measurement
and we use tenths or "decibels’".
These are defined in power terms

output X
as 10 logyo inp—ut or in voltage or
tput.
current terms as 20 log,e gyrp?u
input.

BIAS. A high frequency signal
applied to the audio signal at the
tape recording head to make the
audio signal magnetise the tape
over the linear part of head's
magnetic characteristic. The bias
signal is usually above 40kHz to
avoid audible intermodulation dis-
tortion. Bias is also a term used to
denote the sideways thrust of a
pickup arm.

BIAS COMPENSATOR. Adevice
which counteracts the inward bias
of a pick-up arm as it tracks the
disc. The compensator exerts an
outward force on the arm and
generally can be adjusted to have a
definite relationship to the playing-
weight of the pick-up.

Bl- RADIAL STYLUS. Ailso
known as elliptical stylus. This is
used with lightweight pick-up arms
to reduce tracking distortion. The
stylus tip has a small radius where
it touches the walls of the record
grooves as distinct from a conven-
tional stylus which has a hemi-
spherical tip.

BOTTOMING. A situation in
which a stylus reaches the bottom
of a record groove because its tip
radius is smaller than optimum for
the groove. Also the opposite of
the pinch effect.

BULK ERASER. An instrument
which erases recordings from a
whole tape at once while it is still
on the spool. It does this by pro-
ducing an a.c. magnetic field of
high intensity.

C

CAPSTAN. The drive spindie in
a tape recorder, which in conjunc-
tion with the pinch-wheel, pulis the
tape across the heads at constant
speed.

CARDIOID MICROPHONE. A
microphone which has a sensitive
response to sounds on one side.

180*

This makes the response very
directional. It is called “‘cardioid”
because it has a heart-shaped
polar diagram.

CARTRIDGE. The electro-mecha-
nical transducer of a pick-up head
that converts stylus vibrations to an
electrical signal. 1t is generally
detachable and fits into the head-
shell of a pick-up.

CERAMIC. Piezo-electric part of a
pick-up, speaker or microphone
that acts as a transducer. It has
characteristics similar to a crystal
transducer but is more robust.
CHANNEL SEPARATION. The
degree to which the two signals in
a stereo system are electrically
isolated. Usually expressed as a
ratio in decibels.



CLASS-A. An amplifier where
the output transistors or valves are
operating permanently on linear
portions of their transfer charac-
teristics. Efficiency is low, but a
constant current is drawn from the
power supply whatever the signal
level. Usually recognised by the use
of a single transistor or valve
driving the loudspeaker,
CLASS-B. An amplifier where
two transistors or valves operate on
positive and negative half cycles of
the signal wave form. Each operates
from a low initial current but this
rises as the signal level increases.
Usually recognised by the use of
two transistors or valves operating
in antl-phase to drive the loud-
speaker.

CLIPPING. Severe distortion
caused by overloading the input of
an amplifier. A sine wave signal
waveform has a flat top and bottom
at the peaks when clipping occurs.
COAXIAL CABLE. A screened
cable where the inner conductor is
surrounded by a concentric outer
screen. Commonly known as *co-
ax'' the cable is carefully manufac-
tured so that it has a constant
characteristic r.f. impedance of
70-80Q. It is used for aerial down-
leads and for sending r.f. from one
unit to another. Also used to inter-

@ COAXIATPLUG

connect audio stages or equipment
of high impedance to minimise the
risk of hum inducement.
COLUMN SPEAKER. A loud-
speaker cabinet of long “column”
shape. Usually the loudspeaker is
at one end so that the rear of the
drive unit is loaded by a column of
air. Often columns are made from
drain-pipes. Also the name given
to a long speaker cabinet containing
several loudspeakers for public
address work.
COMPARATOR. Often found in
audio showroomes, it is a unit which
by switch selection, will connect
up a combination of speakers,
amplifier, tuner, pick-up, tape player,
etc. For comparing different types.
Also the name of a circuit which
compares two signals and provides
a “difference" signal.
COMPATIBILITY. The ability of
one unit to be used with another
without detrimental effect on the
signal through mismatch. A com-
patible pick-up will play both mono
- and stereo records.
COMPLIANCE. The ability of a
stylus to respond to both horizontal
and vertical movement. The degree
of compliance is a measure of the

i

capability of the stylus to foliow
rapid variations in the groove
surface. :
COMPRESSION. This occurs
when the dynamic range is reduced
electronically so that quiet sounds
are raised and loud sounds fowered.
The most common application is
an “‘automatic' recording where it
is important that all sounds re-
corded are made intelligible when
played back. Also used where
necessary to avoid over recording
and distortion, or to lift the signal
level clear of background noise or
hum.

CONDENSER MICROPHONE.
A microphone which contains a
metal plate and a thin metal dia-
phragm set close together. A polar-
ising voltage is applied to the
plates. The capacitance of the
microphone is thus affected by
movement of the diaphragm from
air pressure waves.

CONTROL UNIT. A pre-amplifier
unit in an audio set-up. Signals
from audio sources, i.e. tuner, pick-
up microphone, are fed into it.
Equalisation (where necessary) is
applied, then the signal is fed to
the main amplifier. Volume and tone
controls are usually incorporated
together with any necessary pro-
gramme selection switch.
COUNTERBALANCE. Counter-
balance is a weight, usually adjust-
able, fitted at the pivot end of a
pickup arm. It counters the weight
of the pickup head and cartridge
unit and allows adjustment of the
stylus pressure to the desired vaiue.
CROSSOVER NETWORK. A
circuit usually employing capacitors
and coils which feeds low notes to
a low frequency speaker (woofer)
and high notes to a high frequency
speaker (tweeter). The crossover
frequency is that at which frequency
bands divide. Sometimes the audio
spectrum is divided into more than
two bands to drive more than two
speakers.

CROSSTALK. Breakthrough of
the signal from one channel to
another by conduction or radiation.
CUT-OFF FREQUENCY. The fre-
quency response |imitation,_ either
upper or lower end, of a given
component or piece of apparatus
where the response falls off by
3dB, then is even lower beyond
this frequency.

D

DAMPING FACTOR. The ratio
of the impedance of a speaker to
the amplifier impedance. A high
damping factor is desirable to
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subdue speaker resonances.
DECIBEL. One tenth of a Bel
(which see).

DE-EMPHASIS. Reduction of the
level of the higher audio frequencies
during f.m. reception or tape replay,
so that they compensate for the
pre-emphasis (which see) applied
to the transmission. This restores
an overall uniform resaonse, with
improved signai-to-noise ratio.
DEMAGNETISER. A cevice which
removes residual magnetism from
tape heads. This magnetism, if not
removed can introducs noise on
recordings and cause high fre-
quency loss.

DEVIATION. Inf.m.transmissions
and reception deviation is the
increase or decrease of signal
carrier frequency from the nominal;
also applied to drifting. Standard
maximum deviation rating is. 4- 75kHz
for f.m. radio

DIN. Stands for Deutsche Indus-
trie Normenausschus. This is an
organisation in West Germany
(similar to the British Standards
Institution) which sets certaln
industrial standards.

A well-known standard is the
DIN 45,500 which applies to domes-
tic hi-fi equipment. Various plugs
and sockets are popularly known

oL~
OIN PLUG

as “DIN plugs”. They have DIN
standard geometry and connec-
tions.

DIPOLE. An aerial generally used
for v.h.f. receivers.

DNL. Dynamic noise [imiter. A
compatible circuit designed by
Philips Ltd. primarily fer use with
tape recorders. It improves the
effective signal-to-noise ratio during
replay by selective filtering at low
signal levels.

DOLBY SYSTEM. A noise reduc-
tion system which cobmpresses
signals before they are recorded on
tape and expands them again on
replay. This results in & reduction
of background noise and is particu-
larly designed for use with tape
recorders.

DRIFT. Variation of r.f. signal
carrier frequency above and below
the nominal due to unstable recep-
tion conditions. It can be alleviated
to a great extent by applying auto-
matic frequency control.
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DECODER. A circuit built into an
£ m. tuner to enable it to translate
stereo signal information into two
matched audio outputs. Also a

RALSPEARER
RIGHT _r“
| war }__ STERED | | STERES
1 EUNER BECODER -_lAMPUFIER
' ; LEFT | I
Lt SPEAKER

means to extract and process re-
corded quadraphonic sound infor-
mation from a compiex signal into
four matched outputs.
DISTORTION. Unwanted
changes in the purity of sound
being reproduced or in r.f. signals.
in audio it generally implies inter-
modulation andfor harmonic dis-
tortion. These are derived from
phase differences and/or amplitude
distortion where the amplitude of
the output does not hear the same
oroportion to the input at all fre-
guencies.

DROP-OUT. Sudden decrease in
the recorded signal level due to
tape imperfections.

DYNAMIC RANGE. The range of
signal amplitudes from the loudest
to the guietest #hat can be repro-
duced effectively by the equipment.
The upper limit is set by inherent
distortion leval, and the lower limit
by background noise andfor hum.

EARTH LOOP

The wiring of the interconnections
between items of audio or radio
equipment such that there is more
than one return path for the
“ground” side of the signal-carrying

AERISL
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IIPUT SOCKEY

EARTH LOOP CAUSEQ BY THIS EARTH CONRELTION BETWEEN
RE TWO CHASSIS AS WELL AS BY THE SCREEN OF THE
SIGNAL CABLE

wlring. This generally results in a
joud hum from the speakers.
ELECTROSTATIC. Applied to
loudspeakers and microphones
(condenser type). An electrostatic

: force is used to activate the dia-

phragm. The charged diaphragm is
suspended between two perfor-
ated plates. As an a.c. signal is
applied {o the outer plates, the
diaphragm vibrates,

EQUALISATION. A pre-arranged
circuit that applies correction to a
given recording characteristic dur-

v

.
[}

ing replay to result in a uniform

frequency -respeh*se at the ~output b
terminals.

ERASE HEAD. X head m\a e
recorder which applies a strong
high frequency alternating magnetic
field to the tape so that earlier
recordings may be "‘erased’’ as the
tape runs past the head.

E

FADING. A drift in the level of
received radio signals beyond in-
telligability. It is often caused by
changes in the upper atmosphere.
Also applied to deliberate slow
reduction of signal fevel by means
of the volume control.
FEEDBACK. A system where part
of the output signal from an ampli-
fier §s applied to the input. When in
antiphase (i.e. negative feedback)
this resuits in reduction of distor-
tion, lowering of the amplifier out-
pui impedance, improvement in
signal stability.

F.E.T. Field Effect Transistor often
used in early stages of an amplifier
or tuner to give a high input imped-
ance for minimum loading of the
programme source, l.e. aerial or
pick-up.

FLUTTER. Rapid variations of
pitch or frequency caused by in-
consistent speed of a turntable or
tape trensport mechanism.

F.M. Frequency modulation is a
system of transmitting a radio
signal where the frequency of the
carrier wave is altered by changes
in the amplitude of speech or music.

4
(]
3
1
FREQUENCY ~—
F.M. is applied to v.h.f. sound

broadcasting above 87MHz.

FREQUENCY. The number of
complete cycles in one second of
alternating current, voitage, electro-
magnetic or sound pressure waves.
FREQUENCY RESPONSE. A
graphical characteristic showing
relative signal levels at difterent

frequencies with respect to a given—

reference level. A “flat” frequency
response is one that has a uniform
level at all frequencies within a
given band width,

FRONT END. Refers to the first
stage of an amplifier or tuner.

G

GAIN. The increase in the power or
voltage level of a signai due to
amplification, i.e. the ratio that

¥
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exists between the output signal
ievel and the input signal level,
usually quoted in decibels (which
see).

GROOVE. A record "track’ which
carries the audio signal information
in two 45° displacements (stereo).
In a long-playing record, groove
dimensions could be: width 2-5
mils.; depth 1 mil. and pitch 250-350
groove revolutions per inch.

HARMONIC. A harmonic of a
fundamental frequency is the fre-
quency of its exact multiple. Thus
twice the fundamental frequency is
the second harmonic (one octave
up) and so on. if the fundamentai
frequency is 1,000Hz, the second
harmonic would be 2kHz, the third
3kHz, and the fourth harmonic
4kHz (two octaves up from the
fundamental).

IMPEDANCE. Opposition to a.c-
current presented by capacitors,
is measured in ohms and is related
to frequemcy. -
INFINITE BAFFLE. A loud-
speaker mounting where ideally
there is no path of air between the
back and front of the speaker
diaphragm. An infinite baffle im-
proves the forward radiation of
sound at—Jow fraquencies and
preferably should be a very large
plane surface like the wall of aroom
or a screen of very rigid material
{e.g. %in wood) on which a loud-
speaker is mounted. In practice
truly infinite baffles are rarely
accomplished except in sealed
boxes, but these give rise to prob-
jems of resonance.

1.P.S. Inches per second. Used for
signifying the speed of a tape
travelling past the heads of a tape
recorder. The most common speeds
used in this country are 13 i.p.s.
(4-75cm/s); 32 i.p.s. (9-5cm/s) and
73 i.p.s. (19cm/s).

J

JACK. A type of two-or more-ways
concentric contact socket for carry-
ing audio signals.

JOHNSON NOISE. A frying or
sizzling sound produced by thermal
agitation voltages generated in
amplifier circuits. It usually occurs



in the input circuit (or front end) of
an amplifier.

L

LEVEL. The voltage or power of a
signal, or the relative voltage or
power compared with a reference.
LIMITER. A circuit in an amplifier
or tape recorder which reduces
volume when over-modulation or
distortion is likely to occur.

LINE SOURCE SPEAKERS. A
chain of speakers used in public
address work that are driven from
an amplifier with 100V or 600ohm
output line.

LOUDNESS. The intensity of a
sound as subjectively judged by the
human ear. Loudness levels are
measured in ‘“phons’” and may
differ in effect from one person to
another.

LOUDSPEAKERS. A transducer
which converts a.c. electrical energy
into acoustic energy by movement
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of the diaphragm
pressure waves.
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MAGNETIC PICK-UP. A pick-up
which employs an electro-magnetic
transducer. An armature bears the
stylus. The armature is pivoted
between the poles of a magnet and
stylus movement make:s the mag-
netic field change, inducing a
variable voltage in coils wound on
the magnet.

The name refers to pick-ups of
the moving coil type, moving mag-
net, moving iron, induced magnet
and variable reluctance types.
MATCHING. Equalisation of the
input impedance of one unit to the
output impedance of another con-
nected to it. Also used to refer to
pairs of loudspeakers, microphones
or other components which have
similar characteristics and which
are employed in the two channels
of a stereo system.

causing air

'NiCRQP HONE. An electro-
acoustic transducer which converts
sound energy into electrical energy.

~ The method depends on the

material used in the microphone:
MIXER. A device which combines
two or more separate signals into
a common output.
MODULATION. The process
whereby an r.f. or other signal is
mixed with and caused to vary in
accordance with an audio signal.
The degree to which a tape or disc
recorder is made to record without
introducing distortion.
MONITORING. Listening to a
signal as itis being recorded so that
a check can be made on the quality.
MONOPHONIC. Thereproduction
of sound through a single channel
amplifier.

MUSIQUE CONCRETE. A mus-
ical work comprising natural sounds
which are recorded, then edited or
manipulated and treated so that
they do not sound like the original
recording, but present an artificial
form of musical composition.
MULTIPLEX TRANSMISSION.
The transmission of two or more
simultaneous signals on a common
carrier wave. Used for transmitting
stereo broadcasts. A multiplex
decoder is needed before these
transmissions can be resolved into
stereo of other multiple channel~
audio.

N

NEGATIVE FEEDBACK—Sec
"Feedback'".

NOISE. Unwanted sounds of mul-
tiple and irregular frequencies and
heard as a hiss or click.

-

OFFSET ANGLE. The angle at
which the pick-up head is offset
from a line through the centre of the
arm. Correctly set, it minimises
wear on stylus and record groove,
and distortion of reproduction hy
keeping the tracking error down to a
minimum.

OMNIDIRECTIONAL. Generally
refers to a microphone which has
approximately uniform sensitivity
in all directions, thée polar response
being completely spherical.
OVERLOADING. An amplifier
or piece of equipment operated
beyond its signal-handling capa-
bility so as to create a distorted
output.

OUTPUT STAGE. A power
dmplifier's final stage which feeds
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the audio signal to a oudspeaker
or other device.

P

PARALLEL TRACKING. A pick-
up cartridge's movement which is
exactly parallel to the radius of the
record, with the styus always
positioned on that radius for zero
tateral tracking error.

PEAK PROGRAMME METER. A
meter and associated circuitry
which is used for indicating the
peak levels of programme volume.
Commonly referred to as P.P.M.
PHASE. Phase is the angular

T g

relationship in time of an alternating

voitage or current with reference to
zero voltage (or current) or another
comparative waveform. Sound
waves are said to be in phase when
the voltage of one at any instant is
the same polarity and angular dis-
placement as the other and when
crossing the zero voltage line in the
same direction. "‘In-phase' sound-
waves are identical in frequency
and polarity at any instant; out-of-
phase, waves may be idertical in
frequency (but not necessarily)
and of opposite polarity at some
instant. Anti-phase waves are ident-
ical in frequency and exactly
opposite in polarity, i.e. 180° out of
phase.

PHASING. The arrangement of
of loudspeaker or connections in a
stereo set-up so -that~when an
identical signal is fed to the two
speakers, the speech ccils are so
connected that the cones bath
move in the same direction at the
same time.

FPHON. A unit of measurement of
ioudness allawing for the differ-
ence in sensitivity of tie ear at
differing frequencies. The phon is
related to the decibet, but is in
terms related to one frequency and
determined from sound pressure
measurements.

PHONO PLUG. A connecting
plug often used in audio equipment.
It has a centre “live” pin and an
outer “earth” shield. Used with

PHOND PLUGS

screened cable for cennecting
pickups and tuners to an amplifier
or control unit.

PICK-UP. The part of a gramo-
phone which extracts recorded
information from a disc and

v



changes it to an electrical signal.
PICKUP ARM. The cantilever
support for the pickup head with
counterbalance weights, pivots etc.
for carrying the cartridge.
PICKUP HEAD. The end of the
pickup arm containing the cartridge.
It is often removable trom the arm
and is usually called the ‘'head
shell” which carries the actual
cartridge.

PIEZO ELECTRIC. An effect
whereby a substance generates an
electrical current when it is sub-
jected to mechanical stress. This
characteristic has been made
use of in the design of pickups,
microphones and loudspeakers.
PILOT TONE. A 19kHz tone used
in stereo broadcasting at the
equivalent of 10% f.m. modulation
+7:5kHz. It is transmitted with the
sum-and-difference signals to
assist in the stereo decoding
process in the f.m. receiver.
PINCH EFFECT. The vertical
movement of a stylus which takes
place during record reproduction
when irregularities in groove width
occur.

PINCH WHEEL. The rubberised
wheel in a tape transport mecha-
nism that holds the tape against
the capstan so as to ensure that the
tape does not slip.

PITCH. The pitch of a sound is the
musicai term for sound vibrations.
Standard U.S. and European pitch
is based on —440Hz. When the
pitch is raised one octave, the
frequency is twice the original.
PLAYBACK. The reproduction of
a tape recording or disc through an
amplifier and loudspeaker or
phones.

PLAYING WEIGHT. Downward
force of a pickup on a record.
Sometimes called stylus pressure.
POLAR RESPONSE. Polar dia-
gram or circular graph which shows
the sensitivity of an aerial or micro-
phone or the output from loud-

speakers in an angular mode
through 360°.
POLYESTER BASE. A base

material used for magnetic tape on
which is coated the magnetically
sensitive substance. Widely used
forlong playing tape, itis less prone
to stretching than acetate film.
POWER. The energy dissipated in
an electrical or electronic circuit or
component that is conducting
either a.c. or d.c.

POWER AMPLIFIER. The stage
of an amplifier which supplies
audio signals to a loudspeaker or

phones.
POWER-HANDLING CAPA-
CITY. The maximum power

rating of a loudspeaker or other

vi

component which determines how
much current can be passed safely
through without adverse effects.

PRE-AMPLIFIER. An amplifying
system for fow signal levels. "It
boosts a low-level signal from a
cartridge, for instance, and feeds
the signal to a power amplifier. [t
may contain additional circuitry

that affects the frequency response

in some way.

PRE-EMPHASIS. The boosting
of high frequencies in f.m. broad-
casting or recording. Uniform fre-
quency response is restored by
“de-emphasis' in the receiver or
replay amplifier. The purpose is to
reduce the noise level that arises
through transmission and tape
recording.

PRESSURE PAD. A felt pad
which applies a gentle but firm
force to keep a moving tape in good
contact with the heads of a tape
recorder.

PRESSURE UNIT. A moving-
coil speaker drive wunit which
usually has as its diaphragm a
small dome of plastic or metal. It is
designed for use in the throat of a
horn.

G

QUADRATURE. Two a.c. signals
of.equakfrequency are said to be in
quadrature when they are phase
displaced by 90°.

QUADRAPHONY. Four matched
discrete audio channels are em-
pleyed in true quadraphony; four
matched microphones are used in
the recording process, four-track
tape or ‘‘quad'’ records are used for
replay through a four-channel ampli-
fier which feeds four loudspeakers.

bt
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Various modulation or matrix
systems are sometimes used so that
four channels can be obtained by
using some two-channel (stereo)
equipment. The signals are then
“decoded" so that four channeis of
sound can be reproduced through
four speakers.
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Systems known as ‘‘surround

sound’ are used to produce ‘'syn-
thetic’ quadraphonic effects. These
units use matrix circuits in con-
junction with conventional stereo
equipment and records.
QUADRUPLE PLAY. Magnetic
recording tape which is thinner
than ‘“standard play"” tape and
consequently enables one to make
recordings four times longer than
with ‘'SP’ tape.
Q4. The name given to the Practicai
Wireless quadraphonic decoder to
enable quadraphony to be repro-
duced from stereo or quadraphonic
recordings.

RADIO FREQUENCY. A term
describing incoming radio signals
to a receiver or outgoing signals
from a radio transmitter. There are
no finite limits in the r.f. range but it
Is usually considered to denote
frequency above 150kHz and extend-
ing up to the infra-red range.
RAKE. The “rake’ angle of a stylus
is the angle that the stylus bar makes
with .a.-gramophone record when
viewed from the side.

RANDOM NOISE. Noise genera-
ted in a circuit by random movement
of electrons caused by thermal
agitation. In tape recording it can be
caused by uneven distribution of
magnetised particles and is repro-
duced as a background "hiss".
REAR SUSPENSION. Used in
moving-coil loudspeakers, it is a
pliable support situated near the
apex of the cone, and assists in
keeping the coil in a concentric
position in the air gap between the
magnet poles.

REFLECTOR. An element in a
v.h.f. aerial which is situated to the
rear of the main dipole. It helps .to
reflect radio waves on to the dipole.
Also the name given to the "'dish™
often employed to reflect quiet or
distant sounds in the open air on
to a microphone.

REFLEX CABINET. A type of
speaker enclosure fitted with a vent
or port through which out-of-phase
signals from the rear of the cone are
“reflexed" by allowing the enclosed
air in the cabinet to be tuned for a
coupled resonance effect with the
cone of the drive unit. The signals
are then brought into phase with the
front radiation from the cone of
the speaker so as to reduce the
‘'boomy’’ effect of resonance.
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REJECTOR. Filter or part of a
circuit which rejects a particular
frequency or band of frequencies.
RESONANCE. The nature and
dimensions of any object or en-
closed volume of air will vibrate at a
calculable frequency when dis-
turbed by striking. This frequency is
said to be the resonant frequency.
When the object is made to vibrate
at this frequency by a correspond-
ing sound pressure wave the
resonance is enhanced, producing
a "boomy'’ effect, i.e. the volume at
that frequency is apparently louder
than at any other.

RESPONSE CURVES. Usually
measured in decibels, with refer-
ence a given level, on a vertical
scale, the response curve is a
graphical representation of fre-
quency response.
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When the response curve of an
amplifier, pick-up, microphone, etc.
is accurately plotted it represents
the relative levels of amplitude at
all frequencies within a specified
bandwidth.
REVERBERATION. Reflected
sound. Itis produced by the gradual
decay of sounds being reflected
from ceilings, walls, floors and
furniture.

Reverberation units create an
artificial representation of the decay
of the sounds electronically.
RIBBON MICROPHONE/
SPEAKER. Uses a narrow cor-
rugated aluminium alloy strip sus-
pended in a magnetic field. Sound
makes the strip vibrate in a direction
perpendicular to the magnetic field,
resulting in an a.c. current being
induced in a coil.

The natural response of a ribbon
unit is bi-directional and a ribbon
microphone has certain areas of
minimum sensitivity. Only a very
small response is produced by
quite loud noises from the sides,
the polar diagram for this type is
known as "figure of eight''.

A few ribbon microphones will
give cardioid and hypercardioid
responses.

RMS VALUE. The 'root-mean-
square’ value of a.c. voltage, cur-

rent, or power is calculated as
0-707 of peak amplitude at the given
frequency. It represents for mathe-
matical purposes an acceptable
level by which relationships be-
tween these units can be accur-
ately established.

RUMBLE. Low frequency noise
produced by the turntable bearings
and motor of a record player, and
transmitted mechanically by vibrat-
ing the pick-up. These vibrations
are then detected by the transducer
in the cartridge for conversion into
an electrical signal.

RUN-IN. The start of a groove at
the beginning of a side of a gramo-
phone record which "runs in" to
the recorded section.

S

SCRATCH FILTER. A low-pass
filter, often an integral part of an
amplifier circuit, which attenuates
the higher frequency noise derived
from disc recordings. The scratch
filter is also suitable for the sup-
pression of background noise pro-
duced by tape background hiss.
SCREENED LEAD. A cable which
has an outer sheath of braiding
which provides electrostatic screen-
ing of the inner conductor and so
makes it ideal for connecting high
impedance pick-ups microphones
and tuners to the input of an
amplifier. its purpose is to reduce
the effects of hum caused by
radiation from a.c.-carrying wiring
or components.

SELECTIVITY. A tuner's ability
to discriminate between a wanted
signal and an interfering signal on
adjacent frequency settings of the
tuning dial.

SENSITIVITY. The ability of any
communications equipment, includ-
ing audio to reproduce very low
signals.

SEPARATION. The degree to
which right and left stereo signals
are isolated in pickup or stereo
amplifier.

SHELL. Refers to that part of the
pick-up which carries the cartridge
The head shell can often be de-
tached from the pick-up arm.
SIBILANCE. The strong emphasis
in pronunciation of the letters “'S"
and “SH" in speech. It can be
exaggerated by microphones having
peaks in their high frequency
response.

SIDE-THRUST. The tendency of
the stylus to ‘‘skate’” towards the
centre of a record causing in-
creased wear on the inner groove
wall. With low tracking weight, side
thrust can cause the stylus to
“jump** the record's groove.
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SIGNAL-TO-NOISE RATIO.
The difference, measured in decl-
bels, between a specified signal
reference level and the level of un-
wanted noise. The higher the ratio,
the better the equipment.

SINE WAVE. A waveform (often
viewed on an oscilloscope) of a
pure alternating current or voltage. :
It is drawn on a graph of amplitude
versus time or radial degrees and
follows the rules of sine and cosine
values in relation to angular rota- -
tion of an alternator. It can be
simulated by means of an elec-
tronic oscillator.

SOLID-STATE. A general term
that applies to any semiconductor
device such as transistors, diodes,
an integrated circuit. Can also be
used to describe equipment that
employs miniaturised modules or
building blecks, integrated circuits
or micre-circuits.

SOUND STAGE. The area be-
tween the two or more loudspeakers
of a stereo or quad set-up where
subjective sound images or imagin-
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ary loudspeakers seem to be, pro-
viding a wide area of apparent
sound source.

SPEECH COIL. The moving coil
in a dynamic loudspeaker. It is
suspended in the field of a perma-
nent magnet and is fixed to the
speaker diaphragm.

SPLICE. A joint in a length of
magnetic tape. For a good strong
splice, the two ends of tape should
be cut at an angle of 45° so that
they butt together in line without
any gaps.

SQUARE WAVE. An a.c. periodic
waveform in which voltage alter-
nates rapidly from a positive peak
value to the negative peak value,
and vice versa after a delay.

A waveform with these character-
istics is ideal for testing audio
equipment with an oscilloscope to
test for good transient and fre-
quency response. Square waves are
also used in switching circuits.
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STANDARD PLAY. An arbitrary
description given to identify a
spool of thick recording tape with a
specified playing time according to
regl size. For example, a 7in. spool
will hold 1,200ft of "*standard play"
tape a 5in. spool 600ft. The actual
playing time is then dependent on
tape speed.

STANDING WAVES. The be-
haviour of air pressure waves in an
enclosed room or box, giving rise
to resonances which occur. They
are created by the effects of mul-
tiple sound reflections between
opposite walls and cycle at fre-
guencies determined by the dist-
ance between them, In effect, the
room acts as a resonator.
STEREOPHONY. A two channel
recording and reproduction system
more popularly referred to as
“'stereo’. At the recording studio
separate microphones are used for
each recorded channel. The correct
reproduction of stereo signals in
the home gives to the listener a
sense of direction of sound and
thus enhances the realism.
STYLUS. A small piece of in-
dustrial grade diamond or artificial
sapphire, conically-shaped, which
tracks the groove in a gramophone
record.

SLIOE-07 FIXING SCREW
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STYLUS 'STYLUS BAR
STYLUS ARM/BAR. Cantilever
which cafries the pickup stylus. It
is suspended at one end so that it
can be allowed to vibrate in a
magnetic field or transmit mech-
anical stresses through a piece of
piezo-electric material.
SUPERIMPOSE, To record one
or more signals over another
without erasure, so that when a
tape is played back, all record-
ings can be heard simuitaneously.
This is particularly useful if one
wishes to have a spoken com-
mentary with a musical back-
ground.
SURFACE NOISE. Nolse gener-
ated by contact of a gramophone
stylus with minute particles of dust
or other irregularities in a record
groove. Can also be caused by
excessive weat of a disc or by poor
quality coating on recording tape.

e

TANGENT. A straight line that
meets a cusve or circumference at

Vit

one point only, such that it is at 90°

1o the radial line between the centre
of the circle and that point. A
tangential pick-up arm is one that
maintains this condition throughout
its tracking across a disc.

TAPE DECK. The mechanical
part of a tape recorder. [t comprises
the complete tape transport system,
motors and drive mechanisms. [t
may also include the heads.
TAPE HEAD. The transducer on
a tape recorder past which the tape
runs during record or replay. It
applies a magnetic field to the tape
during the recording process and
provides electrical output during
replay.

T.P. Triple-play tape. Very thin
recording tape of which it is pos-
sible to wind 3,600ft. onto a 7in.
spool. This would give 180 minutes
of playing time at 3% i.p.s.
TRACING. The ability of a stylus
to follow the variations or modula-
tion pattern of a record groove.
TRACKING. The movement of the
record player stylus across a
aramophone record.

TRACKING ERROR. The devi-
ation of angle between the stylus
bar axis and the radial line between
the disc centre and stylus point.
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This is a factor applied to pickup
arms with offset angle heads.
TRACKING WEIGHT. The down-
ward force of a pick-up stylus
which ensures optimum reproduc-
tion of recorded groove modulation
with minimum wear of groove wall
and stylus.

TRANSCRIPTION. Word com-
monly used to describe high
quality pick-up and turntable units.
Literally it is a copy or a recording
of an audio programme onto tape
or disc.

TRANSIENT RESPONSE. The
ability of an amplifier or transducer
to handle and faithfully reproduce
rapid changes in signal amplitude.
A very short *rise-time" is a
measure of this characteristic.
TREBLE. The high frequency end
of the audin spectrum.
TWEETER. A [oudspeaker de-
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signed specially for reproducing
high frequencies. It is used in con-
junction with a ‘“woofer” (bass
speaker) and a crossover unit for
audio reproduction.

\Y4

VARIABLE RELUCTANCE.
Principle employed in certain pick-
ups. Deflections of the stylus when
playing a record, make an armature
vibrate between the poles of an
electromagnet. The reluctance is

the ratio of magnetic force to-

magnetic flux in a magnetic field.
Variations due to stylus movement
create variations in the current
through the electromagnet.
VERTICAL TRACKING. Stylus
motion path which is near “ver-
tical'". Applies to ‘'hill-and-dale"
recordings on stereo discs.
V.H.F. Very high frequency radio
band. Broadcast v.h.f. Band 2 is the
87 to 108MHz range. Also applies
to frequencies above 30MHz for
radio or television.

W

WAFER SPEAKER. Thin compact
loudspeaker with an "inverted”
cone where the magnet is sited
forward of the cone.

WATT. Unit of electrical power,
often used to signify the signal
power output from an amplifier.
WAVEFORM. A graphical repre-
sentation of the relationship be-
tween voltage, current or power
against time. It also provides a
picture of the behaviour of signals
at given frequencies.

WHITE NOISE. The random
motion of electrons in a conductor
which, when reproduced through a
loudspeaker or phones, sounds like
noise and covers a wide frequency
range. It Is used to test loud-
speakers and phones for resonance
and sensitivity.

WOOFER. A low-frequency or
bass loudspeaker for reproducing
musical notes in the approximate
range of 25-2,500Hz. Employed with
a “tweeter”’ and crossover network
to reproduce a range of frequencies
for audio reproduction.

WOW. Slow regular variations jp
the speed of a record turntable or
tape transport mechanism. it is
heard through a loudspeaker system
as a wavering of musical pitch.



PART 2—THE BISTABLE

E are going to look at a very fundamental
W switching circuit this month that is based

on the principles we developed in the last
part. It is called the bistable switch—the reason for
this name should become clearer as its story
progresses. If you look at the basic circuit in Fig. 9a
you will notice a marked similarity to the
experiments we did last month; two transistors are
cross connected—the base cdurrent for each being
drawn from the collector circuit of the other.
Notice, however, that both base resistors (R2 and
R3) are permanently connected in and we are not
using switches this time!

Basic assumptions

For those who like to sweat over puzzles try
this one before reading on. Assuming that the
circuit is completely wired up and power is supplied
use your knowledge regarding base current and
driving voltages to work out whether Trl and Tr2
are conducting or not conducting!

Unless you have made an assumption you should
be completely stuck because the system does not
seem to make sense. In stages you could have
said that when power is not applied both transistors
must be non-conducting hence at the instant you
apply power both points A and B will be at +9V.
This set of circumstances, however, provides base
current for the opposite transistor and the effect of
this is to make each transistor go into conduction
and both the respective voltages will fall cutting
off the base current; the result of this would be to
make hoth collectors rise back to +9V and we are
again at the start point of a vicious circle! To
arrive at a sensible result we must make a practical
assumption—that there is bound to be' a slight
difference in the current gains of the two transistors
used and the one that has the higher value will go
more rapidly into conduction when power is applied.

- Let us assume Trl has a nominally higher current
gain than Tr2.

When power is applied Tr1 will draw base current
from point B through R3 and the voltage at A will
fall rapidly—cutting off the supply of base current to

Tr2. The latter therefore will not go into conduction
and the voltage at B will stay at +9V while that at
A will fall to nearly zero. Try this with your
experimental circuit making and breaking the power
line and you should find that it is always the same
transistor that goes into conduction—in your case,
of course, it might be Tr2.

Anyway we shall carry on with our assumption
that after switch on point A is at zero volts and
we have—after all—a stable state. Let’s assume

=+ E
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Fig. 9b: T-Dec layout for Fig. 9a.
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Fig. 10b: T-Dec layout for Fig. 10a.

that we really wanted point B to go to zero volts. For
this to happen we must, somehow, make base current
flow into Tr2. To do this we must make the voltage
at A rise to +9V by momentarily removing Trl’s
supply of base current—conveniently done by short
ing point C to ground. Do just that and watch the
voltage at B as you make the short. Sure enough,
it falls to zero while you make the short, but notice
that when you have removed the shorting link from
C point B stays at zero volts—not only that, but A is
now at +9V and the system is again stable. You can
make the circuit revert to its original state by
momentarily shorting point D to ground. The circuit
has two possible stable states (hence its name) and
we can make it go into either of them by externally
tampering with the base current supplies.

Alternative loads

The rules of current gain apply in this circuit
without undue complication and taking into account
the normal current limitations of transistors you
can use collector loads other than pure resistors.
Fig. 10a is an identical circuit in which lamps are
used; the cross coupling resistors have to be of
lower values to ensure that enough base current
flows to control the larger load. Alternatively
connect the flying lead to points C and D and you
will see that you can make LP1 go on—and stay on
—when point D is quickly shorred to ground and
similarly with LP2 and point C.

I(a)Grounced emitter ‘(b)Emltter |(c)pnp grounded I(d)pnp emitter

lamp driver

follower emitter driver | follower
lamp driver

+9Vv
O

:
i
|
|
|
|
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Fig. 11a: Alternative ways

of driving low vollage
lamps from a bistable.
Low voltage relays (re-
quiring less than 100mA)
can be substituted for
the lamps provided protec-
tion diodes are inserted (see
part 1, last month).
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If you wish to you can use the voltage swings at
the collectors of the bistable transistors to drive
other circuits. A selection of lamp drivers are shown
in Fig. 11a. Any of the single transistor driver stages
(with inputs marked X1, 2, 3 and 4) can be con-
nected to either points A or B. (We shall assume
they are connected to B.) Take driver (a) which is
a simple grounded emitter inverter stage. When
point B is +9V Tr3 can draw base current through
R5 and the lamp will light. Notice that we have to
put a 10kQ resistor in to prevent the base emitter
circuit of Tr3 pulling the voltage at B down to
+600mV; if that were to happen the action of the
bistable would be interferred with.

Circuit (b) is a simple form of emitter follower
and in this case we can do away with the 10kQ
resistor. The reason for this is that when point B
goes “high” we immediately pass base current into
Tr4 and it starts to conduct, but when this happens
the voltage at its emitter rises as current flows
through the lamp. The voltage rises to a value
600mV less than the voltage at B; the difference in
voltage is due to the standard base emitter forward
voltage drop associated with silicon transistors. If,
say, point B went to +9V we would end up with
approximately 8-4V across the bulb. The only draw-
back of this circuit—although it does not bother us
in this application—is that we will always lose
600mV of driving voltage across the bulb and it will
not glow quite so brightly.

In both these two drivers the lamp went on when
point B went to +9V. The remaining two drivers use
pnp transistors in grounded emitter and emitter fol-
lower configurations and because they are sensitive
to opposite polarity signals the lamp goes off when
point B goes high. In circuits it is often useful to
make use of opposite polarity transistors to get this
type of inversion. It is not very impressive in this
application because if we had wanled any inversion
we could have used point A as the driving source.

Dividing

An interesting development of the bistable circuit
is the divider shown in Fig. 12a. The basic circuit of
Fig. 9a is still there and you can ignore Tr3 because it
is only a lamp driver. We have added a couple of
diodes and capacitors and a few more resistors. The
object of the circuit is to make Trl and Tr2 take up
their alternative stable states each time we make a
single short circuit path to ground (we shall be short-
ing point G to ground as a signal).

Let’s assume that point A is at +9V (B will be zero
and so will C, and D 'will be at approximately
+600mV). The voltage at A effectively reverse
biases D1, and D2 is just on the edge of conduction
through R6 to point B—which is just slightly more

0 + 9V

}
Fig. 12a: A bistable with built in
gating so that it switches in alter-
nale directions each time point G
is connecled to ground. This is
sometimes called a divider. S

R7
™

Tr3
BC108

> LPt
R6 6V
?’00“ ®O'04A

— OV

A A

D1
-'—1N4145

Fig. 12b: T-Dec layout for Fig. 12a.

643



Fig. 13a: With the addition

I:;?l‘(l of a few more components,
R7 R3 the divider can be made to
22k R2 “toggle” whenever brighl
light falls on the photo-
100k 100k conductive cell.
Tr
BC108
“RS
100k A A D2y
T 1N4148 1N4148T‘
V-
) ]
R8
22k

CxGs18)

Fig. 13b: T-Dec layout for Fig. 13a
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Fig. 13c: Veroboard layout for Fig. 13a.

negative than D. The potential at G (without the
shorting link made) will be just under 1V because
of the potential divide action of R7 and R8.

By repeated dabbing of the shorting link to ground
you can make the lamp go on and off alternatively.
There is something that you have to note, however.
The circuit is very sensitive and you must make very
goad clean makes and breaks of the shorting opera-
tion; it is very easy to accidently give a double
“pulse” when you think you have, in fact, only made
one. R7 has deliberately been made a high value to
allow time for the voltage at G to recover and this
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helps to eliminate what appears to be erratic action.
Nevertheless the time constant of 1MQ with the
0-1uF capacitors is still quite short so do not be too
surprised if sometimes the lamp appears not to
respond. What actually happens is that the lamp
switches on and back to off so quickly you do not see
it happen! Try reducing R7 to 100k{) and R8 to
10k and you will deliberately aggravate the prob-
lem. In a circuit of this nature it is wiser to use some
form of non-mechanical switch to do the triggering
so that we lose the “bounce’ problem.
When you short point G to ground there will be
a change in voltage at point E by about 0:8V in a
negative direction but because D1 is reverse biased
there will be little effect on the base circuit of Trl.
On the other hand the similar drop developed at
point F will put D2 into sufficient conduction to
momentarily drop the voltage at D and hence remove
the base current from Tr2. The voltage at B will rise
and bistable action will take place and the voltage at
A will fall as the circuit takes up its other stable
state. The set of circumstances is now reversed and
if the shortening link is removed to allow the two
capacitors to regain their original equilibrium the
operation can be repeated to make the circuit flip
back to its first stable state.
—continued on page 645



EXPERIMENTAL WORKSHOP
—continued from page 644
Fig. 13a shows a very crude electronic form of
trigger for the divider. A sudden transition of from
near darkness to full room light on PCC1 will make
Tr4 go suddenly into conduction and the voltage at
the junction of C1 and C2 will fall rapidly to zero—
stimulating the divider. Switch off the room light and
switch it on again and the circuit reverts. The reason
for doing this experiment is to show that it needs two
complete operations of switching the room light on
and off to make the lamp in the circuit go on and off
once. We are effectively dividing the number of
operations by a factor of two—the reason why the
circuit gets its name. While doing this experiment
it is worth noting that slow signals do not have any
effect on the divider; slowly covering and uncovering
PCC1 will not be an effective trigger—you need the
very fast action of switching a light on and off to
get reliable results. The reason for this is that Cl
and C2 are not able to pass slow waveform signals.
You need a wide range of lighting levels to make this
circuit switch rapidly but there are a range of switch-
ing circuits called ‘triggers” which speed up the
action of slow stimuli. We shall be looking at this
effect next month.

"TO BE CONTINUED

DO YOU HAVE A STANDARD
SIZE ““COMPACT CASSETTE”
TAPE RECORDER ?

If so, why not send us a ‘‘taped”’
letter for the letters page?

WE WILL AWARD

TWO FREE CASSETTE TAPES

FOR EACH "TAPED” LETTER
PUBLISHED IN
“PRACTICAL WIRELESS"”

and return your original cassette*
as well.

Please note that we cannot accept nor deal
with cassettes which contain queries or any
other message than a letter of comment or
discussion for “Dear Sir." Although we will
return cassettes to readers, we cannot be
held responsible for any cassettes that are
lost or damaged in transit. If you wish to have
your cassette returned*, please write your
full name and address on it in block capitals
and enclose a 4p stamp. '‘Tapedletters' on
cassettes only can be sent to:

“Dear Sir," Practical Wireless, Fleetway
House, Farringdon Street, London EC4A
4AD.

We can still accept handwritten letters, too!

*We can only send cassettes to U.K.
addresses.

ctters

Mum writes in

I am writing as a ‘Mum’ of one
of your enthusiastic readers. Do
you by any chance know the ages
of some of your younger readers?

My son Edward is 6!2 years old
and has taken Practical Wireless
for over a year now. It is used
for bedtime stories together with
Aesop’s Fables (I insist on that!)

Thus one outcome of the en-
thusiasm of one small boy is that
his mother now knows the differ-
ence between a diode and a
triode, step-up transformers and
step-down transformers.

I must confess I find the whole
subject of wireless very difficult
and show no enthusiasm myself
but if you could see a certain
little boy’s eyes light up when
“P.W.” as it is affectionately called
arrives, it persuades me once
more to plough through details of
digital multimeters and who is
selling what component at the
cheaper price!

Through your magazine, Ed-
ward bought a pocket multimeter
from an advertiser, so we are all
having our resistance tested!—
Mrs. Pat Russell (Herts.).

Darkroom thermometer

Some time ago, you published an
article by R. A. Bottomley on the
construction of a darkroom ther-
mometer. I have built this unit
with great success but I found it
was necessary to increase R3 to
obtain balance at the mid-point on
the scale. I arranged for 24° and
29° by duplicating R3, VR1 and
R4. R3 then became 1-5 + 2-2k
and 1-5 + 3-3k. A changeover
switch completed the revised ar-
rangement, the two temperatures
being respectively for developing
colour film and colour prints. The
meter I used was a Japanese
Henelec 0-100uA.—C. G. Dahl
(Surrey).
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The Sinclair Cambridge...
no other calculatoris so powerful
and so compact.

Complete kit-£24-95! ...

The Cambridge — new from Features of the Sinclair
Sinclair Cambridge

The Cambridge isa % Uniquely handy package.
new electron?c 41" x2"x 11" weight 3% oz.

. . : B Standard keyboard. All you
calcutator from Sinclair, 4 ‘, & v v

) needforcomplex calculations.
Europe’s largest

*Clear-last-entry feature.
calculator manufacturer. ¥ Fully-floating decimal point.
It offers the power to

¥ Algebraiclogic.
handle the most complex ¥ Four operators (+, —, x, =),
calculations, ina

with constant on all four.
compact, reliable package. *%Constantacts as last entry
No other calculator can inacalculation. )
approach the specification *?OQStant «';r)d a:gebralc
below at anything like the ogiccombinetoactasa
price —and by building it

limited memory, allowing
if complex calculationsona
yourself you can save a
further £5-50!

calculator costing less
than £30.

Truly pocket-sized

With all its calculating

¥ Calculatesto 8
significant digits, with
capability, the Cambridge
still measures just

exponentrange from
417 x 2" x 1&”. Thatmeans

10:2°t010™.
¥ Clear, bright 8-digit

display.
you can carry the Cambridge ¥ Operates for weeks on
wherever you go without four U16-type batteries,
inconvenience — it fits in your (MN 2400 recommended.)
pocket with barely a bulge. It
runs on ordinary U16-type
batteries which give weeks of
life 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 Ea
will back you throughout if you've any
queries or problems.

The cost? Just £27-45!
The Sinclair Cambridge kit is supplied to you
direct from the manufacturer. Ready
assembled, it costs £32-95 —so you're
saving £5-50! 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 afl you need to assemble
your Sinclair Cambridge

Assembly time is about 3 hours

Contents
Coll

' Large-scale integrated circuit,
Interface chip

. Thick-film resistor pack.

. 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!

Ifyou just use your Sinclair Cambridge for .
routine arithmetic= forshopping,
coriversions, percentages, accounting,
tallying, and so on —thenyou'll get more
than your money’s worth.

Butif you wantto geteven more out of it,
you can go one step furtherand learn
how to unlock the full potential of this
piece of electronic technology.

How ? It's all explained in this unique
booklet, written by aleading 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 like :

Logs Sines Cosines
Tangents Reciprocals nthroots
Currency Compound

conversion interest
and many others. ..

Sinci=ir

Sinclair Radionics Ltd, London Road,
St lves, Huntingdonshire

Reg. no: 699483 England

VAT Reg.no:213 8170 88

Why only Sinclair can make you this offer

The reason’s simple : 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
éalculators, it was a runaway best-seller. The experience gained on the Executive

has enabled us to design and produce the Cambridge at this remarkably low price.

Butthatin 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 60 stereo modules.
It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of smalil calculator technology.
And you benefit !

/
Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we'll refund your money without question. Ail parts are tested and checked before

despatch —and we guarantee a correctly-assembled calculator for one year.
Simply fill in the preferential orderform below and slip itin the post today.
Priceinkit form:£24-95 + £2:50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)
=~ -t tr -7 1* [ [* B 7 ' J [ [ [ [ ]
PwW 1173

To: Sinclair Radionics Ltd, London Road,
Stlves, Huntingdonshire, PE17 4HJ

Please send me Name
[1a Sinclair Cambridge calculator kit at

£24-95 — £2-50 VAT (Total: £27:45)

[TJaSinclair Cambridge calculator ready

built at £29-95 + £3:00 VAT Address

(Total: £32-95)

*| enclose cheque for £ made

out to Sinclair Radionics Ltd, and
crossed.

*Please debit my *Barclaycard/Access
account. Account number

*Delete as required. PLEASE PRINT

r
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PARTZ2 D.BOLLEN

It is easy to see how several resistance networks,
plus variable separation, could be combined by
switching to offer multi-system decoding, but before
considering this it would be as well to look first at
the circuits of Units A and B. .

Unit A circuit

The circuit of unit A is shown in Fig. 12. Trl and
Tr2 act as unity gain phase splitters, with an input
impedance of 47k} and an output impedance of
about 1kQ. Mixers Tr3-Tr6 are of the virtual earth
type, with an output impedance of 2k}, and a gain
of two when employed with input resistors of a
nominal 100k(}.

Apart from matrixing, the mixers will accept
additional input resistors for mixing in other signals
such as reverberation or echo. To keep noise to a
minimum, and maintain the correct working point
for each transistor, it is advisable to use metal oxide
resistors of 5 per cent tolerance or better in the
circuit of Fig 12.

Unit B circuit

A constant phase shift of 90° throughout the audio
spectrum presents circuit problems. It is arguable
how wide the frequency bandwidth needs to be. Some
authors maintain that the ear is incapable of
detecting phase differences from loudspeakers
beyond the limits of 100Hz-8kHz, while decoder
manufacturers are currently aiming at a constant
phase shift bandwidth of 20Hz-20kHz. Some com-
mercial decoders seem to get by with a bandwidth
of 100Hz-10kHz, with a variation of +10 per cent
on 90° so this standard was adopted for the PW Q4
decoder. The graph of Fig. 11 shows the phase
shift characteristic of the unit B circuit.

A 90° phase shifter consists of a phase splitter
followed by a network of resistors and capacitors,
but a simple splitter of the type used in unit A has
insufficient power output to drive such a network
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B 03 recordings

B 50 recordings

B Discrete GD-4 recordings
B SURROUND SOUND

effectively, so IC operational
employed instead.

In the circuit of unit B, left and right channels
are identical and it will suffice to examine the left
channel only. IC1 package contains two operational
amplifiers of the 741 type, here labelled A and B.
The inverting input of amplifier B is connected to
the output of amplifier A, which also inverts.
Operational amplifier A has a gain of 2-3 and B
a unity gain, so the combined outputs of the
amplifier pair will be 180° out of phase and 2-3
times the level of the input signal; this gain is just
sufficient to offset -the gain loss in the following
phase shift network.

amplifiers were

-0t

Phase shift
1

_%. .
~100% 100 * 10k 20k
[AMDUET] Frequency (Hz)

Fig. 11: Phase shift characteristics.
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Fig. 12: Circuit of unit A.
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Fig. 13: Circuit of unit B.

649



¢l bt
'spnduy 8j240SIp pue UOIRIBASS S(qRLIBA A[3JULUI YIIM J13pOd3p WRISAS-1InW $O Y] jo weabeip 43D [yl b4

(300 W]
d onneJedss wy, %
uo|jededas: uol P
#o'd SO/ W0} SO/, % 2
PJEOQG 3INDJID HIOM]3U JOISISIY ~ R Uy r . T
j A il A00L> MO0 A00L A au
prirth (| & ~N— =g | veuA[ ™S alan VLdA B8 woor u;_,.o o
il §i A0LL 923 AL _ zoy &5
¢ [t A e | i A i -
, 0 | Loy
AOsk LY u_:w § | v 3un mmﬂl
Wl ? AA——] 43
_ ouELy  EI[|§ u_ ] _ 8} %00L g |bwS
. . ANy 1 € S " 084 “gzo
44 q Aovt 2Ly z , . ,
: 265 A7 W01 o (evs
{ u A0PL 1LY 8 .o : J %00\ \.—Nu
< \BR by FT I € ¥,06+ ¥
i § I ]
comw%._...meMm c f o 5
I yib ] g _ %Ol 69y g 4 5 —— } | ik
N rMS i Ve . u I
\ ¢ B 00! 89 u H M =Xy :
%001 3 PIDS A A pJeogq
€A | %001 /9y u 3tn2412
L v 2 J nduy
- YOI 90 7 H u uu H u | 8.0
4 > €54
s 3 © %oucey £ u u 1.0
b, € -
JOLL by 13 |||HH||I|I. _ »
ted — .H\.
AOZ + e
s 22:0 920 23S
wys = Hoit €9y L uss s s 122:0 L
JY_ — 111
? ]
£ ol _ E el ! I o
_ 4122-0 622 | IS
g uieb ureb ureb uieb ais o1l g1s vis
Y zz 11 a7 ay
% )
e e { mn w 1
¥22 AzZ %zZ xzZ Lo b ,
83 CG——"20aun \_lV SYA _lv LaA HV w“j SHA - % M M
o.xm_\ < 3 Y a7 48 47 i g-dtI- 1
1 9
| i "
L nze ay
m._mox TS 06HA 4
BANSY J ) a1
| ¥ ,_ v uun
X " [ g 34 w
S %22 :
ummwxm"\ o . ] - ] PU3IQ 3IGEISBA YlIM 3POJIP OS €
V- .
| S ApQIIP SO /A
g ﬁ " — uotlesedss 3|qeideA c:?%muoumu S
i o
u_‘_h\ [ “_.\Mm;d/./ ueb uiep AOC + 75U0131150d Yd}MS 3P0
L2s a'D'EVeNA

(=1
Vel
(-]



* Q4 COMPONENTS LIST

UNIT A

Resistors
R1 180kQ R13 43kQ
R2 100kQ R14 330kQ
R3 1kQ R15 4-7kQ
R4 1kQ R16 100Q2
R5 180kQ R17 43kQ
R6 100k R18 330kQ
R7 1kQ R19 4-7kQ
R8 1kQ R20 1000
R9 43kQ R21  43kQ2
R10 330k R22 330kQ2
R11 4-7kQ2 " R23 4-7kQ
R12 1000 R24 1000
All {W metal oxide

Capacitors

C1-C8 1uF 25V electrolytic

Transistors
Tr1-Tr6 BC109

Miscellaneous
0-1in pitch Veroboard 0-9in x 4in; terminal pins.

UNIT B
Resistors
R25 43k R42 2400
R26 43kQ2 R43 4-3kQ
R27 100k R44 4-3kQ
R28 100k R45 30kQ
R29 100kQ R46 30k
R30 100k R47 3-6kQ
R31 100kQ2 R48 1-5kQ2
R32 100k R49 3-6kQ
R33 100kQ R50 1-5kQ
R34 100kQ R51 100kQ
R35 100kQ R52 39kQ
R36 100k R53 100k
R37 5-1kQ R54 39kQ
R38 5-1kQ R55 1kQ
R39 6200 R56 1kQ
R40 2400 R57 1kQ
R41  620Q R58 1kQ
All £W metal oxide
Capacitors
C9 0-12uF
C10 0-022uF
C11 0-12uF
C12 0-022uF

C13 1uF 25V electrolytic
C14 1uF 25V electrolytic
C15 0-42uF

C16 0-022uF

C17 0-12uF -

C18 0-022uF

C19 1uF 25V electrolytic
C20 1uF 25V electrolytic
C21 1uF 25V electrolytic
C22 1uF 25V electrolytic
C23 1uF 25V electrolytic
C24 1uF 25V electrolytic

All capacitors +5% polycarbonate unless other-

wise specified “

Transistors
Tr7 BC109 Tr8 BC109

Integrated Circuits
1IC1 747C 14 pin DIL
IC2 747C 14 pin DIL

Miscellaneous
0-1in pitch Veroboard 1-8in x 3in; terminal pins

Additional components for muiti-system decoder

Resistors
R59 100kQ R66 110k
R60 100k R67 100kQ
R61 100k R68 100k
R62 100k R69 140kQ
R63 110kQ2 \ R70  140kQ
R64 110kQ R71  140kQ
R65 110k R72 140k

All resistors W metal oxide

Potentiometers
VR1 100kQ linear dual-gang
VR2 100k} linear dual-gang
VR3 100k linear
VR4 100k} linear
VR5 22kQ linear
VR6 22kQ linear
VR7 22kQ linear
" VR8 22kQ linear
VRO 22kQ log (two dual-gang, see text)

Capacitors

C25 0-22uF

C26 0-22uF

C27 0-1uF

Cc28 O0-1uF

C29 0-1uF

C30 O-1uF

C31 1uF 25V electrolytic

C32 1uF 25V electrolytic .

C33 1uF 25V electrolytic

C34 1uF 25V electrolytic

All capacitors tubular polyester unless otherwise
specified

Switch
81 12 pole 3 way (RS Components miniature Maka-
switch with three 4 pole 3 way wafers)

Sockets
SK1-SK10 phono panel mounting
SK11 0-1in pitch edge connector cut down to

19 way (see text)

Miscellaneous
0-1in pitch Veroboard-1-9in x 3in and 2in x 1-2in;
knobs; phono plugs; 18 s.w.g. aluminium sheet
20cm x 29¢m and 14-5¢cm x 35¢cm.

POWER SUPPLY

Resistors
R77 1kQ 10% +W carbon

Capacitors
C35 1000uF 35V electrolytic
C36 1000uF 25V electrolytic
C37 0-1uF tubular polyester

Transistors
Tr9 BFY52

Diodes
D1 1N4001
D2 1N4001
D3 BZX61 (1-3W zener)

Transformer
T1 0-20V, 0-20V (RS Components Ltd. miniature
mains transformer)

Miscellaneous
0-1in pitch Veroboard 1-9in x 2-1in; TO5 heat sink;
terminal pins.
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The phase splittérs in Fig. 13 are Tr7 and Tr8.
Phase shift capacitors for the left channel are C9,
C10, C15, and C16, and these must have a tolerance
of +5 per cent or better if the performance indicated
in Fig. 11 is to be realised. All resistors used in
the Unit B circuit should also be 5 per cent or better
and preferably of the metal oxide type. .

The input impedance of unit B is 43kQ and the
output impedance from the phase splitters approxi-
mately 1k(). As the 0°L and R outputs are only to
be connected to the phase splitters of unit A their
impedance may be ignored.

Multi-system decoder

Fig. 14 shows the circuit of a multi-system decoder
based on units A and B. In the RM position of switch
S1, with VR1 and VR2 set to mid-track the circuit
adheres to the Schieber code with constants of
0-92 and 0-38, giving 3dB separation with a
similarly coded recording. When VR1 and VR2
sliders are at the earthed ends of their tracks, left
to right separation is virtually infinite. and front
to back separation is zero, thus giving centre of the
room stereo, and an effect similar to stereophones.
At the other extreme, with sliders at the live ends
of tracks, left to right separation will be zero and
front to back separation is infinite, giving a stereo
recording as centre front mono with centre back
ambience.

Adjustment of VR1 and VR2 will cover the codes
of all early American material, and will also com-
pensate for the widely differing recording techniques
used for stereo, to give a well balanced surround-
sound result. The resistors associated with the RM
decode are R63-R66 and R73-R76.

With S1 switched to QS, the RM resistors are
rearranged for Sansui-Pye decode, when VR1 and
VR2 are at mid-track. Here, adjustment of VR1 and
VR2 can be used to alter the sound stage propor-
tions and to compensate for an oblong speaker array.

In the SQ decode S1 position, resistors R67-R72
are brought into circuit to satisfy the CBS decode
constants of 1 and 0 on the front channels, and
0:707 on the back channels, with the required phase
shifts in the back channels. At the same time, the
controls and resistors associated with RM and QS
are rendered inoperative, and VR3 and VR4 are
brought in to control SQ front and back separation.
With VR3 and VR4 at mid-track, left to right
separation will be 10 per cent or 20dB, and this
setting will give satisfactory results with SQ record-
ings where a strong centre front image is not
important. The blend values may be varied to
compensate for an unusual speaker layout, or to
boost a centre front image.

SK3 to SK6 in Fig. 14 are for discrete inputs, and
may be used at any setting of S1 when the two-
channel inputs to SK1 and SK2 are switched off. Using
two and four channel inputs simultaneously would
give a mix between the two, so SK3-SK6 can also be
employed for mixing in other signals while decoding
matrixed material. An output from a reverberation
unit could be fed into SK5 and SK6 for increased
ambience on certain recordings, or a voice announce-
ment could be mixed into any one of the four
channels while music is playing.
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Fig. 15: Power supply circuit.
The supply requirements of units A and B

together are 3340mA at 20V with a low ripple
content and a low supply impedance throughout the
frequency range. This is provided by the semi-
regulated supply circuit of Fig. 15.

C36 and R77 time constant ensures a slow-rise
switch on to prevent loudspeaker ‘plop’ and at the
same time keeps impedance down at very low
frequencies. C37 offers a low impedance at high
frequencies.

The article to follow next month will give con-
structional details of the multi-system decoder, with
notes on testing and setting up.

rorT0T

P.W. STUDENT OSCILLOSCOPE
On page 340 of the August issue a Veroboard layout
was shown. To assist constructors, the co-ordinates
of the conductor breaks are listed below:
A43 B1 C4 E15 F24 G15 H5 K66
B4 C76 E24 F28 G19 H15
B27 E36  F33
B83
L54 MS57 N34 033 P24 Q48 R8 S14
167 Me3 N39 043 P33 Q74 R23
M66 N51 048 P48 Q8O
M72 N57 O76 P51
N63 080 P76
N66 P80
T5 U13 V3 Wi W63 X43
T25 U755 V53 WS W67
T32 UB0 V75 W40 W73
V80 W50 W80
W59 W83




ON AN IMPULSE

HILE it is always interest-
ing to record the latest
developments in electronic com-
ponents, instruments, etc, it often
works out that an application of
established principles and equip-
ment is equally fascinating.
One such application is that of
amplifying tiny—really tiny—elec-
trical signals or impulses and

. causing these to control things.

Human beings have been doing
this since the year one. Signals
from the brain control limbs, etc.
The twist in this story comes
when you take signals generated
by the body and couple them to
external sources.

A series of experiments has
been conducted (another series
is in current progress) which
shows that well over a dozen
different muscle patterns can be
produced on cue. The idea is that
the subject thinks of raising (say)
his right thumb but does not
actually move it upwards. Gold
electrodes taped to the hands are
able to detect these impulse
commands.

The experiments to date have
involved a subject causing differ-
ent patterns in an array of lights.
Consider the possibilities. You
could think that the grass needed
cutting—and immediately a radio-
controlled E-type lawn mower
would belt out of the shed.
Obviously there are limits. Imagine
being introduced to Raquel Welch,
an experience which should pro-
duce an impulse or two in most
men. Perhaps a built-in manual
control could restrict reaction on
such occasions to a.well willed
wink.

PACEMAKERS

Pacemakers, those devices
which keep an internal eye on
hearts which don’'t function as
reliably as they should, have to be
replaced surgically about every
two years. Nuclear-powered pace-
makers can |ast ten times as long
but can cost five times as much
compared to ‘“‘conventional’ ones.
They also radiate and are more
bulky and heavier than their

\__‘conventional" counterparts.
\\:

OTLINI

/LA

A new pacemaker has arrived.
it can be implanted in the patient
using only a local anaesthetic.
This unit triggers and ‘‘fires”
only if the heart doesn't beat after
a predetermined time. There's
more to come too. The unit may
be recharged by the patient! The
user has a portable recharging
unit and a special "vest" which is
donned. A special acoustic
coupler also enables the wearer
to telephone his doctor and trans-
mit heart signs and signals
directly for study.

TEMPIS FUGIT

In a previous issue, | wrote of
electronic clocks and watches.
This seemed to stir a chord in
some people and a few even
wrote to me. Prices for these
items will doubtless come down
as production goes up. Not all
electronic time pieces cost hun-
dreds of pounds. An electronic
stop-watch about to launch itself
onto the American market is
reckoned to sell there for less
than $200. It has a crystal oscil-
lator, LED display and a recharge-
able battery. A 28-pin C.M.O.S.
chip is employed and the watch
measures 0-5in. wide, 1-4in. long
and 0-75in. deep. The 24hr read-
out will happily stay illuminated
for about 12 weeks before the
battery needs recharging and
there is a small button which will
switch off the display if it is
desired to conserve power.

The electronic watch market in
the U.S. alone is estimated at
$50 million for this year which
might account for all the activity.
One manufacturer has recently
introduced what is claimed to be
the first watch ever which employs
field effect liquid crystal displays.

One of the interesting things
about the particular display used
in these watches is that it is the
reverse of the image usually
associated with liquid crystal
displays. Normally, these adopt a
frosted-glass effect for the
legends against a mirror back-
ground. The field effect LCD's
absorb the incident light via
polariser filters and the legends
(figures, letters, etc) are easily

%\C/ ON RECENT DEVELOPMENTS

seen as dark outlines against a
diffused white background. The
lowest price model in this range
of wrist watches is around $150.
The field effect displays are
guaranteed by the manufacturer
for 3 years, but it is expressed
that they will last for nearer 10
years. Looks as though proud
owners will be taking their time-
pieces to electronic beauty salons
every so often for a face change?

One of the most vital parts in
the electronic watch, employing a
crystal oscillator, is the crystal
itself—the elecfronic heart of the
beast. Favourite crystal frequency
is 32kHz which is then divided
down to supply pulses which in
turn feed the displays via display
drivers. But there's a snag. Diffi-
cultyis being experienced in some
areas because the clock/watch
maker cannot get enough crystals
at 32kHz.

THEY'RERESISTANT!

One company offers some
intriguing resistors which are
described as ceramic-insulated
and flame-proof.  Apparently,
these will not burn even if the
open flame of a blow-lamp is
played on them. Well I'm blowed!
Resistance values range from 1Q
to 60k in wattage ratings from
1-10 Watts.

POWER STRUGGLE

Remember the first transistors?
Red spot for a.f. with a cut-off
around 800kHz. Then White spot
transistors which, with luck, man-
aged the 1-8-2MHz Amateur band.
They were delicate and couldn't
handle too much power. The
latest power transistors from one
manufacturer are rated to handle
400V at 60A (down to 100V at
200A). A 500V 100A component
is in the design stage. Note: these
are transistors not thyristors.
Perhaps we have a struggle for
Power here?
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DAVID ANDREWS

No. 54
RADIO-GRAM

A series of simple transistor projects, using not more than twenty components.

by this month’s title I had better explain that

BEFORE you complain that you have been misled
this device enables you to play records via any

type of transistor portable radio without having to

make any internal connections to the radio. Thus it
is ideal for use with the modern miniature portables
that do not have pick-up sockets and thus might save
Dad a bit of money when “junior” demands a record
player! Apart from the unit to be described you
will, of course, meed a turntable unit with a
CRYSTAL CARTRIDGE pick-up. We stress crystal
cartridge not only because it is the cheapest but
because the “Radio-Gram’ will not work with other
types. -

Circuit

The circuit shown in Fig. 1 is basically an oscillator
that can be tuned with TC1 to operate between about
700kHz and 1-5MHz (i.e. across the range of the
medium wave band). The amplitude of oscillation is
modulated by direct connection of the pick-up across
R2. The modulation process works simply by shifting
the bias level of the transistor at audio frequencies
and this is remarkably effective. C1 is necessary to
help decouple the junction of R1 and R2 to r.f. and
it also prevents overmodulation at high frequencies.

Construction and Testing

The coil is wound on a 4 to 6in length of 3in
diameter ferrite aerial rod, Fig. 2, but when doing
this be careful to take note of the sense and start
points of the windings; if the connections from the
5 turn feedback coil are reversed the circuit will
refuse to operate! The BC108 used should have a
gain in the order of 200, which is in the centre of
the production spread, but the circuit will operate
with devices of widely differing gain.

If, on test, the signal is distorted it is likely that
the transistor has too high a gain and the carrier
is being clipped. To prevent this increase the value
of R3 and reduce R4, keeping the sum of the two
about 2k, to introduce a little more negative
feedback. Conversely, if the signal strength is weak
change the values in the opposite direction. No prob-
lem should be encountered here, however, so we
have made R3 and R4 fixed values instead of using
a more expensive preset.

The unit can be built on veroboard and fitted
within a screened metal box. The signal is fed out
via a screened lead (very loosely coupled to the
ferrite rod as shown) and the centre conductor
connected into the aerial socket of the transistor
radio. To operate it, select a quiet portion of the
medium waveband, put on a record and adjust TC1
until the music is clearly received. First tuning is
best carried out on the receiver.

The current drawn by the Radio-Gram is minute,
less than 100 microamps, so any small 9V battery
will operate it for almost the battery’s shelf life.
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To aerial socket
of receiver

.

-0

R1
470k

TCY
150pF
Tr1

= BC108
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100k% 0-05F 1k 2,200pF
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Fig. 1 above, shows the circuit of the Radio Gram. One end of the
output coupling coll is left free.
Fig. 2, below, is a suitable layout on veroboard.
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Is this the price
Youpay? 4. N\

a"""";"y-r»

Probably if you're still using an
ordinary soldering iron
Ordinary soldering irons can cause
damage to transistors and
integrated circuits — damage
which wastes time and costs
money. Now, with the unique
ANTEX X256 and CCN low leakage
soldering irons no harm can come
to the most delicate equipment,
even when soldered ‘Live’.
(You could be making quite a saving).
All prices include V.A.T. at 10%

MODEL X25

MODEL G - 18 watt miniature iron, fitted with long life

220-240 Volts or 100-120 Volts. MODEL iron-coated bit 3/32". Voltages 240, 220 or 110. PRICE: £2.15
The leakage current of the NEW CCN (rec. retaill. P & P 5p.
X256 is only a few microamps and 2?20 volts or ¢
cannot harm the most delicate /i 240 volts, Tha

equipment even when soldered /& 4

/ 15wt
“live"". Tested at 1500v. A.C. /‘:@ !

miniature model

~ This 25 watt iron with it's CCN also has MODEL C - Miniature 15 watt soldering Iron fitted 3/32" iron.
‘t(uly‘remal"kaP’le heat-capa neglibible coated bit. Many other bits available from 3/64" to 3/16". Voltages
city will easily "out-solder leakage. 240, 220, 110, 50 or 24. PRICE: £1.93 (rec. retail). P & P Sp,
any conventionally-made Test voltage -l
40 and 60 watt soldering /: 4000v. A.C.
irons, due to its unique ./ Totally enclosed

construction.advantages. |
Fitted fong-ife iron. J§
coated bit 1/8". 2
other bits avail-
able 3/32" and
3/16". Totally &
enclosed element
ceramic and steel
shaft. Bits do not /

element in

el ST3 Stand - This stand is made from high grade

insulation material with a chromium plated s!rong,@‘

steel spring. It is suitable for all models and

replaces all previous stands. The two sponges
at the side which are easily replaceable,
serve t0 keep the soldering bits clean.

Spare bits can be accommodated

Fitted long
life iron-
coated bit
3/32". 4 other
bits available

P & P 5p.

”(reeze" and can 1/8". 3/16". as shown on the illustration.
P;fégyz :‘;g"g‘f ¥ /a7 andv/6a. PRICE: £1.00 (P & P 8p).
retail) P &P 8p. /4 PRICE: £215  (J | SAVE 10 PENCE X25 & ST3
Suitable for frec. retait). or C240 & ST3 for £2.83 (P & P 13p).

production work P
and as a general ;

purpose iron. /¥

MODEL SK.2 KIT

Contains 15 watt miniature

L':"":'.f:-:_ MODEL MLX KIT iron fitted with 3/16" oo oo
E_:':::.-:-_:-' Battery-operated 12v. bit, 2 spare g N
e 25 watt iron fitted MODEL  bits5/32"

with 15" lead and 2 SKAKIT  and3/a2

heavy clips for con- Contains 15 watt soI;::r ss'tr;r\d

5 nection 1o car battery. miniature iron fitted with 3/16" |4 “\10w 1o
Packed in strong plastic bit, 2 spare bits 5/32" and Solder’*
wallet with book let 3/32", heat sink, solder, stand booklet.

— "How to Solder’’ and "How to Solde?” booklet.  PRICE: £2.97
PRICE: £2.27 (rec. retail). P & P 12p PRICE: £3.25 (rec. retail). P&P12p (rgc& 'gtgg’-
\__-—_——_———_—_—_——_——_——
D Please send the ANTEX | enclose cheque/P.0./Cash
colour catatogue. (Giro No. 2581000}
I Please send the following: . ... camm B .. I
| From radio or electrical dealers, 4k 010660 2 AP Y 0 T 0.0 (E s 0 00 0 oc NAME ..o |
car accessory shops or
I e IR R et © 3 o969 95 G0 P & © de s & 0 o ADDRESS .. ... d4do 0 o P FTY  a oo I
ANTEX LTD. FREEPOST ............................
(no stamp required) PLYMOUTH "~ " """ s mr e e
PL11BR Tel: 0752 67377. 48 XI5 )00 0P a SFEXIs P a s L M)
———_—___—___———_———_——_
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Car Stereo speakers—ask for leaflet.

perfect. Prompt despatch.

Telephone Wilmslow 29599

SPEAKERS
EMI 13 x 8, 3, 8 or IS ohm £2-03
EMI 13 x 8,150 d/c 3. 8 or |5 ohm £2-25
EMI 13 x 8,450 t/tw 3, 8 or |15 ohm £3-60
EMI1 13 x 8 type 350 8 ohm £8-25
EMI 64" 93850 4 or 8 ohm £2-80
EMI 8 x 5, d /Cone Rollfs 8 ohm £2-50
Baker Group 25 3, 8 or I5 ohm £6-60
Baker Group 35 3, 8 or {5 ohm £7-50
Baker De Luxe 12" d/cone £9-62
Baker Major 127 £7-50
Kef T27 £4-67
Kef TIS £5-50
Kef BI1O £6-16
Kef B200 £7-42
| Kef B39 £10-72
Kef DN8 £1-92
| Kef DN9 £1-37
| Kef DNI2 £4-12
Kef DN13 £2-75
Fane Pop 100 watt 8/15 ohm £21-45
Fane Pop 60 watt 8/15 chm £12-26
Fane Pop 50 watt 8/15 ohm £10-17
Fane Pop 25/2 25 watt 8/15 ohm £5-94
Fane Pop IS5 watt 8/15 ohm £4-40
Fane Crescendo 15" 8 or |5 ohm £27-50
Fane Crescendo 12A 100w 8 or |5ohm £24-20
Fane Crescendo 12B 75w bass 8 or 15 £24-20
Fane 807T 8" d/c roll/s 8 or |5 ohm £3-85
Fane 808T 8” d/cone 8 or 15 0hm £2-64
Goodmans Axent 100 tweeter £6-60
Goodmans 8P 8 or |5 ohm £3-80
Goodmans |0P 8 or |5 ohm £4-49
Goodmans 12P 8 or 15 ohm £51-55
Goodmans I5P 8 or 15 ohm £17-05
Goodmans 18P 8 or 15 ohm £29-70
Goodmans Twinaxiom 8 £6-79
Goodmans Twinaxiom 10 £7-61
Elac 9 x 5 5” 59RM109 !5 ohm.

S59RM114 8 ohm £2-53
Elac 64" d/c roll/s 8 ohm £3-22
Etac 61" d/cone 8 ohm £2-59
Elac 4" tweeter TW4 £1-21
Wharfedale Bronze 8 RS/DD £3-11
Wharfedale Super 8 RS/DD £5-50
Wharfedale Super 10 RS/DD £9-80
Coral 64" d/cone roll/s 8 ohm £2-42
Siran 64” 3 or 8 ohm £1-44
Richard Allan 12” d/c 3 or 15 ohm £2:20
10" x 6” 3, 8 or 15 ohm £1-92
8" x 5”3 or 8 ohm £1-38
7" x 4" 3 or 8 ohm £1-38
24" 64 ohm or 70 mm 80 ohm £0-65
Adastra Hiten 10” {Ow 8 or |15 ohm £2-80
Eagle DT33 dome tw. £5-45
Eagle HT 15 tweeter £3-66
Eagle CTS tweeter £1-25
Eagle CTI0 tweeter £2-54
Eagle MHT 10 tweeter £3-74
Eagle FR4 £4-45
Eagle xover CN23, 28, 216 £1-10
Sp. matching transformer 3-15 ohm £1-10
Celestion MF1000 25w horn 8 or 15 ohm

£10-45
Celestion PS8 (for Unilex) £2-16
Celestion GI2M 8 or 15 ohm £12-00
Celestion GI12H 8 or 15 ohm £15-00
Celestion GISC 8 or 15 ohm £24-00
Celestion G18C 8 or |5 ohm £33:00

WILMSLOW

AUDIO

THE Firm for speakers!

SPEAKER KITS

Wharfedale Unit 3 £8-25
Wharfedale Unit 4 £14-50
Wharfedale Unit 5 21-00
Richard Allan Twinkit £7-33
Richard Allan Triple 8 £10-76
Richard Allan Triple Assem. £16-20
Richard Allan Super Triple £19-36
Goodmans DIN 20 £8-58
Fane Mode One £9-00
Kefkit 2 £25-75
Kefkit 3 £35-50
Peeriess 2-8 £5-50
Peerless 10-2 £8-47
Peerless 20-2 £10-41
Helme XLK 25 (Pair) £18-17
Helme XLK 50 (Pair) £37-18

Stephenspeaker kits and cabinets—send fo.
free booklet ""Choosing a Speaker'".

Prices include VAT,

Carriage and insurance 50p per kit.

RADIOS/CASSETTES/AMPS.

Grundig Mariner TR865 £22-00
Grundig Elite Boy 500 £27-00
Grundig Melody Boy 500 £27-00
Grundig Melody Boy 1000 £38-75
Grundig Yacht Boy 210 £34-25
Grundig RF430 mains £27-00
Grundig RF310 mains £22-75
Grundig RF310 £21-25
Grundig Top Boy £16-75
Grundig Satellit 1000 £121-00
Grundig C402 cassette £27-00
Grundig Signal 500 £27-00
Grundig C230 Cassette £28-00
Tandberg TP41 £42-00
BASF 9301 radio/cassette £58-00
Bush VTRI78 5 Band (Inc. Air) £29-00
Trio KA2000A £33-00
Trio KA2002 £41-00
ITT Colt £9-95
ITT/KB Golf Preset £21-25
ITT/KB Weekend Auto £16-00
ITT/KB Europa £18-00
ITT/KB SL53 cassette £22-82
ITT/K8 Studio 73 stereo cassette £44-00
Koyo KTR1664 8 waveband £40-00
Koyo KRT 1770 | | waveband £56-50
Koyo KTR1883 5 Band (Inc. Air) £23-50

Tec C200 Radio/Cassette £31-00

Prices include VAT.

Carriage and insurance 50p. FREE with each
radio—"World Radio Stations Book'"
PA/DISCO AMPLIFIERS

Carriage and insurance £1-00

Baker 100 Wartt £40-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00

FREE with speaker orders over £7

“‘Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

Carriage and insurance 25p per speaker (tweeters and crossovers 15p)
ALL PRICES QUOTED INCLUDE V.A.T.

WILMSLOW AUDIO bept. p.w.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Chéshire
SK9 IHF. Radios etc: 10 Swan St., Wilmslow, Cheshire SK9 IHF.

A DEXTER

DIMMASWITCH

ALLOWS COMPLETE

P I‘

LIGHTING CONTROL

The DEXTER DIMMASWITCH s an attractive
Dimma unit which simply replaces the normal
light switch. It is available as a complete "ready
1o install” unit or “simple to assemble” kit. Two
modeis are available controlling up to 300W or
600W of all lights, except fluorescents, at mains
200-250V, 50Hz. All DEXTER DIMMASWITCH
models have built-in radio interference suppres-
sion. 600 watt £3.52 Kit form £2.97
300 watt £2.97 Kit form £2.42
All plus 12p post and packing
Prices include VAT. Please send c.w.o. to

DEXTER & COMPANY

2 ULVER HOUSE
19 KING STREET
CHESTER CH1 2AH

AS SUPPLIED
T0 H.M. GOVERNMENT
DEPARTMENTS, HOSPITALS,
L0CAL AUTHORITIES,

Tel: 0244-25883 ee

With 48 see-through Drawers
Ideal for the Radio Constructor

As supplied by us to SCHOOLS,
TECHNICAL COLLEGES, HOSPI-
TALS, SHOPS and industry
throughout the country. Silver grey
stove enamelled steel cabinet with
48 transparet styrene drawers fitted
with moulded handles and label slots.
Dividers can be supplied at a small
extra charge to enable each drawer
to be sub-divided into six compart-
ments. See-through drawers allow
swift selection of contents at a
glance. A really first-class time and
space saving unit. Size of cabinet
211”7 x 11} x 617, size of drawers
637 x 23" x 147,

Callers welcome.
SEND FOR FREE ILLUSTRATED LEAFLETS

111 Chiltern Drive-Surbiton Surrey
rade (100 yards trom_ 01-399 4383

Berrylands Rajlway Station)
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method is by far the best means of setting

up an IF strip for optimum bandpass charac-
teristic, combined with optimum sensitivity. There
are a number of commercial units made, aimed
mainly at the ‘trade’ and priced accordingly.
However, the wobbulator described here costs about
£1, whilst providing all the necessary features. An
oscilloscope is necessary and preferably one with
a simple means of getting at the timebase.
(Horizontal X output).

PRINCIPLE OF OPERATION

The wobbulator consists basically of a voltage
controlled oscillator whose frequency is being con-
stantly swept across the IF band of the receiver in
question. The control is by means of a varicap diode,
which can either be one of the purpose-made devices,
or more simply, a power rectifier, such as the
1N4001/2/3.

THERE can be little doubt that the wobbulator

Output

Time

Fig. 1: Typical waveform of a timebase oscillator, used to controf the
sweep of the wobbulator.

The timebase output on an oscilloscope looks like
Fig. 1, which is applied to the diode so that the
voltage on the diode is constantly changing in
step with the oscilloscope trace. So we have three
variables coordinated, namely:—

1. The trace.
g 2. The voltage on the varicap diode.
3. The varicap capacity and consequently the
wobbulator frequency.

Coupling | | Hor iz
COII\ e=r— =

output
Wwobbulator

Receiver
under

teSt o — Fauul
o
—lﬁi‘\ ———————— e Y input

—

Output from
detector diode

£

Fig. 2: Interconnections of the scope, wobbulator and IF strip being
aligned. :

As the frequency sweeps through the IF frequency
of the receiver, the IF response curve is displayed
on the scope, which is itself monitoring the output
from the receiver detector, Fig. 2.

CIRCUIT

The heart of the device is the single FET Vackar
VFO, Fig. 3. The choice of FET is very large, and
almost anything in the standard N-channel series will
do, e.g. 2N3819, 3823E, TIS88, BFWI10. Remember
to check the base connections.

The centre frequency is mainly determined by
L1, C3 and C5 and VCIl. By experimentation with
values, it is possible to make the VFO operate
past S0MHz, though most sets designed for AM
operation use an IF between 455 and 470kHz. An
ordinary 455 or 470kHz IFT can be used for L1, the
internal capacitor being disconnected.

It is advisable to check the timebase output from
the ’'scope when choosing the varicap diode, since
many scopes have a high voltage at the X output.
(The author found out the hard way!) Choose a diode
with adequate PIV ratings.

CONSTRUCTION

It will be seen from the diagrams that the layout
is quite straightforward. A printed circuit board
layout is given, Fig. 4, though at 455kHz there is
no objection to Veroboard if that is considered

General view of the prototype wobbulator. Co-axial sockets could be
used instead of the terminal block.
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Fig. 3. Circuit of the wobbulator. VCI may P
be any suitably sized variable of about
200pF.

Fig. 4: The printed circuit board, actual
size, with component layout.

R1

input from

Input -from VR1

/8B sweep

C4 O-01F
L2 2:5mH
+OV
Tr1
J BF 256 4
U :
c3 VA c7
470p0F 19 100pF O 1pF
Output

3
82k

1/

(on VR1)
l c c3 D2 .
Rl g
c2 L1 R3 Cc7
e la Id 2“‘15, o L
D3 3 > —S——
c6
1 dhe ol 1
BF 256

lTo vCi

D
CKG504)*
S’

The p.c.b. is mounted in the box with bolts and spacing nuts.
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820pF INQ14

more convenient. Relative positions are not critical,
and the wobbulator can very largely be adapted to
fit any convenient case.

No particular types of sockets are necessary since
most people seem to have adopted their own
‘standard,’ most probably the standard TV coax
system. Remgembering the comments on the timebase
output it is best to use either a shielded plug or
directlv soldered connections to avoid shocks when
se..ng up.

OPERATION

The current drawn by the wobbulator is typically
5mA, and any big discrepancy should be investigated
before going further. When the system is coupled

General layout is not at all critical. An on/off switch could form part of VRI.
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Fig. 5. Various i.f. response curves, oblained wilh the sel-up of Fig. 2.

together as shown in Fig. 2, set the frequency of
the wobbulator approximately by the variable capaci-
tor, until a trace of the IF is seen on the scope
screen. The sweep frequency should be set at around
S50Hz for best results when a 50Hz buzz from
the set’s loudspeaker will be heard when the
wobbulator is correctly aligned. The centre frequency
of the IF can then be determined by using an
accurately calibrated signal generator, Fig. 5a.

The output from the signal generator is coupled
to the IF strip in the same way as the wobbulator,
namely a few turns of wire placed near to the
mixer input/output. Remember to disable the set’s
local oscillator before alignment, since this will

otherwise lead to spurious traces. A few traces
likely to be seen are shown in Fig. 5b-c.

The sweep width potentiometer determines the
length of sweep, which may represent from 0 to
20kHz. The narrower the sweep, the more of the
IF is displayed on the scope, but it must sweep at
least as far as the ends of the IF bandwidth, Figs.
5f-g.

There only remains to align the IF by adjusting
the cores in the IFT’s to get the desired response,
Bandwidth can be determined by using the signal
generator to determine the points on the response
curve corresponding, say, to 452 and 458kHz (455kHz
centre frequency). »

1

Want toknow more about colour television?
PPLEMENT I

Get the Pull-Out COLOUR SU
SIC
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EAULTS

A FIRST-TIME  FULL-COLOUR
SUPPLEMENT EXCLUSIVE TO THE
OCTOBER ISSUE OF

GUIDE SPECIAL SUPPLEMENT TO'TELEVISION

Don't miss this unique opportunity to see what
some of the basic colour faults look like.

We give full descriptions of the fault symptoms
and tell you how to go about correcting them.
Take this supplement out of the magazine and
hang it on your workshop wall. It makes a superb,
attractive and valuable wall chart you will always
want to keep.

TELEVISION

Also in the October issue:
110° COLOUR CHASSIS—The new *‘look"’
VARICAP TUNERS--to help DX - TV
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MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

poll every three years to determine the most
popular short wave stations.

Listeners are asked to participate by sending to
the ISWC, 47 Harridge Road, Leigh-on-Sea, Essex
SS9 4HE; a list of their five most popular short wave
stations in order of merit, together with a short
nole of not more than 30 words why they consider
their No. 1 choice to be their most popular station.
More than 30 words will automatically disqualify
any listener from any award that may be given in
connection with the Poll. The final date for voting
is December 31st. 1973.

THE International Short Wave Club conducts a

Ex-W.D. Equipment

The short paragraph at the end of the September
column announcing that I would be devoting some
space to the subject of ex-government Communica-
tion receivers has sparked off an even larger than
usual postbag. The problem has become so bad
that I have had to install a larger letterbox to assist
the postman. I would, however, like to remind you
all that any letter requiring an answer should be
accompanied by a stamped addressed envelope.

I still require information on some of the rarer
receivers and if any of you can supply me with this
I can assure you that it will be well treated and
returned as soon as possible. In particular I would
be grateful for any information on the ex-Admiralty
B40 receiver.

Readers’ Logs

The first log this month comes from Alan
Carpenter who lives in Aborfield near Reading.
Alan’s equipment consists of a Heathkit ‘Mohican’
GC-1U receiver and its 50 inch telescopic aerial.
However, a 70 foot long-wire was added to puli
in Radio Ceylon.

4915 Radio Ghana, Accra, nx. in English at 2245.
6250 World Music Radio in English at 0900.

7310 Radio Vilnius, Lithuania. English at 2230.
11725 Radio Ceylon with Religious programme at

1700.
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11725 R. Free Europe, Lisbon. Pop music at 2315.
11730 R. Tashkent, Uzbek in English at 1400.
15445 R. Nacional de Brasilia. English at 2230.

A. W. Guzelian of Coniston in Lancashire has an
HRO receiver and a 45 foot long-wire aerial which
enabled him to hear:

7105 R. Nacional de Espana, in Spanish at 1300.
9555 R. Baghdad, Iraq in English at 1940.
11350 R. Pyongyang, N. Korea, English at 2100.
11765 R. Yerevan, Armenia noted at 2030.
11880 Voice of Turkey, in English at 2200.
15115 R. Tashkent in English at 1400.
15415 R. Kuwait in English at 1730.

Simon Wormleighton and J. P. Fletcher of Rend-
comb College, Cirencester, Glos. have again sent in
a report using the following equipment, Astrad-Altair
with 80 foot long-wire; HRO with 8 metre folded
dipole; Bush PB63 with 35 foot long-wire. Stations
logged included:

6010 R.T.B., Belgium in French at 1505.

9022 Voice of Iran in English at 2005.

9600 R. Kuwait. Nx. in English at 1730.

9670 Adven'ist World Radio, Lisbon at 0935.
11730 R. Vilnius, Lithuania in English at 2250.
11850 R. Norway in English at 0824.

15325 R. Canada International at 1634.

Chris Greenway and John Greenlees sent in a
combined log from Brandiston in Norfolk. The
equipment used being a Lafayette HAGO0A receiver;
Codar PR40 preselector; 100 foot long-wire; 15MHz
dipole and homebrew A.T.U. An extract from their
log with more than 60 entries is as follows:

9545 R. Ghana, Accra in English at 2135.
9655 R. Damascus, Syria, English at 2000.
11650 R. Bangladesh with music at 1715.
11710 R. Kiev, Ukraine noted at 1945.
11725 R. Ceylon in English at 1700.
11935 R. Pakistan, news in English at 1725.
15105 R. Grenada, Windward Islands at 2120.
15105 BBC, Ascension Is. relay noted at 1510.
15185 R. Nigeria, Lagos, in English at 0715.
15195 R. Japan, news in English at 2215.
15265 R. Afghanistan in English at 1800.
15310 BBC, Tebrau, Malaysia relay at 1745.

The last log for this month comes from Christopher
Hodgson of Sunderland who used a Codar Multiband-
6 receiver, the PW A.T.U. and a 50 foot long-wire
aerial to hear the following stations:

6130 Radio Norway at 1800. (Sundays).

9005 R. Tehran, the Voice of Iran at 2000.

9840 Voice of Vietnam, Hanoi noted at 1815.
15012 Voice of Vietnam, Hanoi noted at 1800.
15165 Radio Denmark in Danish at 1400
15185 Radio Finland at 1810.
15325 R. Canada International, s/off at 1313.



RAYMER ELECTRONICS

MIGROGHIP SERIES | MIGROGHIP 1.C.
HIGH FIDELITY | s wats rms
MODULES

This amplifier forms an ideal basis for the
construction of an advanced stereo system at
minimum cost with complete ease of assembly.
Designed for use with magnetic preamp inputs
and main amplifiers on same PCB.
Specifications:

Power O/P 5W RMS per channel (simul-

RE 500

Advanced_integrated Hi-Fi Ampliﬁer ?:‘qudsils‘)(;mon less than 1%.
only requires connection to mains A general purpose Audio i.c. for the | Active tone controls.
speal_(er a_nd |r.1put. . constructor capable of 5 watts RMS Bass +10dB, Treble +12dB @ 100Hz-10kHz.
Specnﬁf:ahons. load imp 4-16 ohm. | Q/P at less than 1% total distortion, Frea. response 20Hz to 35kHz +3dB.
Output: 5 watts. forms an ideal basis for an excellent | Sensitivity for full O/P 35mV (Ceramic), 3mV
Frequdegcy response 20Hz to 35kHz Hi-Fi system. (Magnetic)
+3dB. Input impedance 60K and 200K Ohms
Total distortion less than 1%. Free Data 1.C. £1-50. Lopad imgedance 8-16 Onhms. ’
I/P Imp 100k ohm Nom. . - Operating Voltage 18-28 Volts D.C.
£6-30. Post free. Data, Printed Circuit Board, 75p. Post £16-50. Post free
Size: 140 x 80 x 45mm. paid. . :

Power Supply Extra (RE 30 psu)

COMPLETE QUADRAPHONIC
AMPLIFIER KIT: RE 4K

A Hi-Fi kit comprising CBS SQ decoder, preamplifier and four channel main
amplifier. All modules built and tested.

Specifications:

Similar to the Quadrix system (see below) but with four channel main ampli-
fier giving 40 watts total peak power.

(Power Amp oniy shown

This is an opportunity to experience quadraphonic sound at the very mini- £39-00. Post free
mum of cost. Power Supply Extra (RE 35 psu)
POWER SUPPLIES RE 30 PSU RE 35 PSU

Input 240V AC Input 240V AC

O/P 26V DC of 0-6 Amps O/P 26V DC of 1-2 Amps

£3-60. Post free £4-60. Post free

RE QUADRIX

This is a high quality CBS specification. SQ decoder with Hi-Fi stereo amplifier.
Designed to allow the conversion of any stereo system to full quadraphonic perfor-
mance with minimum cost. Extiaordinary new presence and reality of sound. More
than 20 Watts total peak power.

Specifications:

Decoder Amplifier

I/P impedance 40K ohms Power O/P 5W RMS per channel (simultaneously)

O/P impedence <300 ohms Distortion at full O/P less than 1%

Nominal I/P 100mV RMS Sensitivity for full O/P 100mV

Front separation > 60dB Active tone control Bass +10bB, Treble +12dB @ 100Hz-10kHz

Rear separation > 20dB Load impedance 8-16 ohms £49-00. Post free

speclal aﬁer SQ records (full quadraphonic sound) available direct. Comprehensive list free on request.

GUARANTEE NAME o+ e+t smamaszcalieseasnnset-Bgome ot < e e e ol EE A e

ALL PRODUCTS ARE GUARANTEED AGAINST FAILURE
FOR A PERIOD OF 12 MONTHS AND WILL BE SERVICED PLEASE SEND. Lo remmmeonims s suan - e e e e oo e disimssisiod « S0 R e emsioti

FREE OF CHARGE IF PURCHASED DIRECT AND REFUNDED {enclose PO/cheque/M.O.) .........coiiiiiiriicceicie e e
CS LTD.,
TO US FOR REPAIR. Stanley Road. Cambrides EBS ILB, England. PLEASE ADD
(0223) 54414. Reg. No. 1021205 10% FOR V.A.T.
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£
FANE 7”7 x 4”7 3 or 8 ohm 115
No EXTRAS 8” Dualcone 8 ohm 2:50
CELESTION 8” 15 ohm .o 175
ALL PRICES INC. VAT ADASTRA 10” 8 or 156 ohm.
' 10 ;van( ——— . 285
BAKE i TP 25
FREE! p. &P 127 8 or 15 ohn. 25 walt .. 650
5” 8 ohm. 5 watt C/Mag. . 85
21”8 ohm or 64 ohm . -80
AMPLIFIERS 2 SELECTION OF GOODMAN AND
Keletron KBA 700 747 watt 2300 WHARFEDALE SPEAKERS ALBO
KBA 1500 15+ 15 watt 32-50 AVAILARBLLE.
Tripletone Hi 7 747 watt 27:50 KIT PORM CABINETS --TEAK
1818 18+ 18 watt 35-00 12 x 12 x 6 with 8, 8§ x 5",
Teleton 8AQ307 8+ 8 watt 2700 or 63" and 31”7 cutout 5 75
EMI 1515 15+15 watt  37-00 17 x 10 x 6 with 8” or 18" x 8"
Rotel RA2J0 . . 32-00 cutout. 3-50
Aslo 44-00 18 x 11 x U with 13" x 8” cut
Rotel TunerjAmp, RX1504 51-00 out for EM1 350 g0 o 4-60
SANSUIL modela in stock. TWEETER & CROSSOVE.
RECORD DECKS EMI 84” 3 or 8 ohm Cf{Mag. 110
Garrard 2025 TC/OTARC ¢ 1100 Cone Tweeter 8 or 15 ohm, 10 watt 2:00
8P25 Mk. [fl 1-00 Cone Tweeter 8 ohi, 3 watt .. 110
B8R MPHO/SXOH 11-00 Horn Tweeter 8 ohm. 20 watt 580
Connolweur BD1 - KN 11-00 Dome Tweeter 8 ohm, 30 watt  4:00
Bh2  Chassis 2950 Crossovers CN23 (3 ohin), CN28
BAU? Plck-up Arm 1225 (R ohm), CN216 (16 ohm) .. 110
BCUL Cartrhlge . 95 CARTRIDGES
RECORD DECK PACKAGES ACOB GPOI/28C or (IPOI/3RC
Garrard $P25 Mk I11/G800 C. & I'.18-50 SKtereo comp. . 5 3 106
AP76/G800 C. & P. -00 GP3[1 Stereo cryk. 1.85
Plinth & Cover for Garrarl GPY4/1 Btereo cryw. 175
8P25/2025TC .. oo .. 385 GPY5/1 135
SPEAEER BARGAINS GPyif 1 . 17
EMI 137 x 8" 3, 8 or 15 ahu GP104 78
Plain _ .. aq . 235 BONOTONE
with Co-Axial Tweeter 250 9TAHC Steren cermmic, diam. 1-80
Twin Tweeter .. o 385 YTAHC/G Sihn fit, sterea cer.
Type 350 8 ohmn, 20 watt . 850 dian. .. - . 180
64” 8 ohm, 10 watt 265 19-T1 Btereo crystal .. y ‘86
8” 8 ohm, 10 watt 3-90 BSR 8C5M Stereo cerami” - 225
127 8 ohm, 20 watt 575 8XBH Btereo crystal . 1-85
8 x b5” C{Mag. b watl 1-40 8X5M Stereo crystal 185
8" x 57 Dualcone 8 ahin, X5H Mono/atereo 130
10 watt 2:70 X5M Mounojstereo .. 130

£
STYLI For Above Cartridges Buy it with Access
Sapphire . . -30 \—“
oli;bDlnlnonxl 125 -
G ING G G8: q
R A o 1% Credit Terms for Callers
CM20 Crystal Hand . 80
CM70 Planet stick netal. switch BUDGET SYSTEMS
cryatal .. o B . 170 _BU'SH Stereo  8ystem  with
DMIGO Dynamic ubi-dir. ball independent Volume, Bass and
metal . . . 4-00 Treble controls on each Bpeaker
UDI30 50K/600 ohm. uni-dir. for optimumn reproduction. Using
hall metal . . . 485 GARRARD 2023TC Auto Change
TW208 .. . . . 580 Deck  with cueing deviee and
CONDENSER MIKE 600 ohm, BONOTONE 9TAHC ceramic
uni-dir. . . R 7.80 cartrlidge with diamond stylus in
Cansette STICK MIKE with R deluxe teak plinth and cover.
Control onfolf xwitch (25 & Today's Value £49-50.
45 min J/PIy). . - 145 OUR PRICE £27:50+£1:50 p. & p.
MIKE MIXERS Mono. . 4l0 12 months Guarantee by Maker.
Mono/xtereo de luve 550 THIS I8 A BARGAIN NOT TO
Lapel type. crystal : 45 BE MISSED!
CASSETTES
Ty Low  Pine  Phil- Mem- Am- HEADPHONES
nolse nacle lips  orex pex AMSTRAD HPS85A 495
C45 50p 45p ROTEL 430 . 4-90
60 35p 40p 50p 55p b5p 630 . 8-20
Cuo 46p 55p 69p 76p 7bp . 700 . 895
Cl20  55p 75p 105p 110p 110p AKAL ABF 115 575
Cassettc Head Cleaner .. a- -45 ABE 20 7-95
BIB Stereo Test Cassette G 165 . ASE 22 . 8-25
AMPEX Head Cleaner De- KOs= K711 (Black or Red) 985
nagnetiser o og . 185 K6 .. 1185
PLABTIC LIBRARY CARES for §” K6LC (with Vol.
Reels 20p. 53”7 Reels 25p. 7 Reels 30p. _control) .. 1325
CABBRETTE CARES ag o 12p K0727B 1576
TAPES 8tnd L.P. D.P KO0747 19-50
5” 550 85p 80p HV1 1950
63" 85p 75p £1-00 PRO4AA 26-95
7" 76p £1-00 £1:20 PROSLC 2875
AEAI TAPE DECE E8P6 . 4275
4000D8 Tape .. 73-50 LENRCO ELECTROSTATIC .. 1850
(X C40D Cassette 84-95 Mono/stereo super deluxe 8-16Q0 2.76
0835 + CSB8 .. 7995  Headphone Adaptor 254

MAIL ORDER DEPT.
(PW/11)

BELMONT STREET
MONTON, ECCLES

ELECTRONICS

ALL MERCHANDISE FULLY GUARA

MANCHESTER
nTeep Vel. 061-789 5268

CALLERS WELCOME AT OUR Two Speakers .. .. 2095
BRANCES Car 8-!g&ck Btereo Player and 1

Manchester Liverpool Two Speakers , a . 18:50
D Sudohill 15 Whitechapel  SHIBUYA 8-track Player Maina/
061-832 7710 051-236 0738 Car detachable with £ separate
Leeds Sheflield sets of Bpeakers d .. 3995
4 New Market St. 20 Pinstone St. R G D B O e 385
0532 ‘2708 07‘2 79308 tDaor Wluul\hngb 3085

. p 0
IN-CAR ENTERTAINMENT SECTION
Car Cassette Btereo Player and

COMPLETELY NEW !

Nean suito an ERNIE ™ oWN wome

LEARN THE A MULTIPURPOSE
DIGITAL LOGIC ELECTRONIC DICE.
COMPUTER " . AVAILABLE AS A
TECHNIQUES. COMPLETE KIT.

Bulld something completely out of the ordlnary: something different and
more exciting than everyday repeated stuff.

MINICOMP 100* Is effectively a minlaturlsed ERNIE that displays truly
RANDOM NUMBERS uslng NIXIE tubes: at the mere touch of a button.
Four range selectlons are Included according to the application: between
1-6 (DICE), 0-36 (ROULETTE). 1-57 (POOLS DRAWS), and between 0-99
(BINGO), BATTLESHIPS AND ALL OTHER NUMBER GAMES). The numbers
revolve round at high speed In a spectacular DICE fashlon before a random
number Is selected and displayed. Bullding Minlcomp wltl famlllarise you
wlith histicated loglc technl and el ts used In a digltal computer.

A COMPLETE KIT Includes 7 latest LOGIC LC's, 3 transistors, 2 NIXIES,
3 printed circuits, the power supply and various other components. Elegant-
sized and finished case, approx. 7° x 57 x 3°. Easy to bulld with illustrated
Instructions and descriptions of the LOGIC circults.

APPLICATIONS: With the MINICOMP {t is now-posslble to play electronically
all posslble NUMBER GAMES e.g. ROULETTE, BINGO, BATTLESHIPS,
CRAP DICE, An intzresting application is filling In the POOLS'DRAWS. The
pure random nature of the DRAWS could well contribute to the winning
combination.

A PROFOUND ATTRACTION FOR PARTY GAMES, FETES & BAZAARS.
U.K. PRICES : COMPLETE KIT WITH ILLUSTRATED INSTRUCTIONS.
Mains operated unit, 240V 50HZ or 110V 60HZ.

MINICOMP 100 £21-97, including P. & P. & V.A.T,

Fully built, tested units with a year's guarantee £24-87

TERMS: C.W.0. MAIL ORDER ONLY.

MICROELECTRONICS
51 Mexfield Road, London SWI5 2RG. Tel: 01-870 2368

* Patent applied for.

662

TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram, £2:30p.

P-C BOARDS (not computer panels)
1 off 6 transistors single wave band

1 oft 4 transistor audio

1 off 3 transistor £1:60 the three.

10 COMPUTER PANELS packed with components inclu-
ding one panel with 2 Power Transistors. £1:00.

LIGHT DEPENDENT RESISTORS (RCA sq3536) 30p each,
4 for £1:00.

All Transistor STEREOGRAM CHASSIS. Medium, Long
and VHF/FM. 3 Watts per channel S/M rating. With circuit
service manual. Less tuning scale which can be obtained from
well known British manufacturer . . . £20.

Colour Translator panels, as used on well known British E.V.R.
Teleplayer. All new panels and components. Type and contents
of transistors listed below. Each panel £3-50 each.

X605..14 off BC148. 2 RCA ca3054(ic). 1 crystal 4-433618MHz.
7607..12 off BC148. 1 BC158. 1 BC108. 1 RCA ca3046. 1 RCA
ca3045(ic).

Z608..23 oft BC148. 2 BC158.

Z612..12 oft ME4102. 2 BC251B. 1 BFY50.

CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal
controlled heterodyne wave-meter covering 500KHz-10MHz
(harmonlcs up to 30MHz) power required 300V DC 15mA.
12V 0:3A DC. Test equipment for 62T M/RC. £2-50 each.

WIRE-WOUND RESISTORS. Our selection of mixed Ohms
and Watts. 25 for £1-50, 50 for £2-50, parcel of 1,000 £30-00.

ALL ITEMS INCLUDE VAT
All items post paid in GREAT BRITAIN

SURPLEGTRONIGS

216 LEAGRAVE ROAD, LUTON, LU3 1D, BED




by CHARLES MOLLOY

been trying his H.R.O. receiver and 45ft
+ outdoor aerial on the medium waves. His
log includes BBC local radio stations at Blackburn
on 854kHz; Sheffield 1034kHz; Leeds 1106kHz;
Merseyside 1484kHz; Stoke 1502kHz; Nottingham
1520kHz; Teesside 1546kHz; together with pro-
grammes in English from the Voice of America
(VOA) Munich 173kHz (1734m) on the longwaves
at 1600hrs; Milan, Italy on 899kHz at 2300hrs;
American Forces Network (AFN) Berlin 935kHz at
2325hrs; Radio Eireann 1250kHz at 1430hrs (low
power relay at either Dublin or Cork).

Keith Lavelle (Manchester) has a 10 transistor
radio and an outdoor spring-loaded whip antenna.
He reports hearing BBC Radio Leeds on 1106kHz;
Sheffield 1034kHz; Stoke 1502kHz; Bristol 1546kHz;
Manx Radio (Isle of Man) 1594kHz; Trans World
Radio, Montecarlo 1466kHz.

J. Hallos (Warrington, Lancs) has built the
Practical Wireless General Coverage receiver which
he is using with a 12ft indoor aerial attached to a
6ft curtain rail. He reports hearing Manx Radio
1594kHz at 0800hrs; Radio Eireann 1250kHz; Radio
Leicester 1594kHz at 1400hrs; Bristol 1546kHz;
Nottingham 1520kHz; Stoke 1502kHz.

S W. GUZELIAN (Coniston, Lake District) has

Tim Thorpe (Lowbands, Glos.) has become
intrigued with the performance of his Murphy
transistor portable after dark. Using its internal
aerial he has logged programmes in English from
AFN Germany on 872kHz and 1142kHz; Vatican
Radio 1529kHz at 2045hrs; TWR Montecarlo 1466kHz
at 2100hrs; Radio Berlin International 1511kHz at
2145hrs; Radio Tirana, Albania 1394kHz at 2200hrs;
Radio Prague 1286kHz at 2200hrs; Radio Warsaw
1502kHz at 2230hrs; Radio Portugal 755kHz at
2245hrs; Radio Sweden 1178kHz at 2245hrs.

Harold Emblem (Mirfield Yorkshire) has received
a verification from the low power Radio Rabat,
Morocco 818kHz and he mentions that this station
signs off at 0300hrs GMT with “Huna Rabat”. This
is a good time of year to listen to medium wave
stations from North Africa and the Middle East.
During the period of Ramadhan, which falls between
the 28th September and 27th October this year,
many stations are on the air all night and some of
them are quite conspicuous after 2300hrs GMT.
Listen for Algeria on 533kHz, 548kHz, 890kHz and
980kHz; Tunisia on 629kHz and 962kHz; Libya
1124kHz and 1250kHz; Egypt on 620kHz; Kuwait
1345kHz; Baghdad 760kHz; Beirut 836kHz; Morocco
935kHz; Saudi Arabia 587kHz; Syria 957kHz; Turkey
1061kHz, On the long waves look for Azilal,
Morocco on 209kHz (1435m) in Arabic and Tipaza,
Algeria 251kHz (1195m) in French.

The BBC transmitter at Moorside Edge on 692kHz
(434m) is being increased from 150kW to 300kW
to help listeners whose reception is affected by

" interference from a station in East Germany. The

Radio 4 transmitter at Swindon on 692kHz has
been changed to 1340kHz (224m) which is marked
“Northern Ireland” on many tuning scales.

Charles Molloy

VHF/FM DXING
by SIMON DAVID

OLLOWING a report a few months ago, David
F Gardner of Dublin has kindly forwarded to

me a copy of RTE Guide which covers v.h.f.
and television broadcasts from the Republic of
Ireland. Radio Na Gaeltachta has only recently
opened, broadcasting news, local events and Irish
music. Stations have been set up to transmit from
Truskmore 91-90MHz, Maghera 97MHz, Mullagha-
nish 91-30MHz, Kippure 89-10MHz, and Mt. Leinster
90-40MHz all on the v.h.f./f.m. band. Others are
on medium wave 240m, 556m, 312m. Irish is spoken
throughout while RTE maintains a mainly English
speaking service on 89-7MHz, 94-1MHz, 95-3MHz,
94-9MHz respectively.

David says that RTE will verify reception reports,
but is still awaiting acknowledgement from R. Na
Gael, who have small studios at Casla, Connemara,
Co. Galway, Eire. They are a part of RTE, but do
not carry commercials. It apparently arose following
the setting up of a “pirate” station in the west. This
resulted in the “pirate” operator being engaged
officially to run R. Na Gael.

Roy Patrick of Derby has taken his v.h.f. receiver
on holiday with him on the East Coast (keen DXer!),
but unfortunately did not have much DX success.
Moving on to Farnborough, Hampshire he picked
up Rouen 96-5MHz (loud and clear), Boulogne
99-9MHz (excellent quality) and back in home-
town just managed to pick up Boulogne again.

Mr. Patrick used a Grundig “Music Boy” receiver.

In some places it is possible for the aerial to pick up
not only the direct signal from the transmitter but
also signals which have been reflected from tall build-
ings, hills or other large objects. This is known as
multipath interference and it can cause very umn-
pleasant distortion. The directional properties of a
carefully-positioned multi-rod aerial can often be
exploited to reduce the pick-up of the reflected signals
and thus eliminate the interference. If the received -
signals are too strong this could give rise to ‘inter-
modulation’ or interaction between two or more
received signals which may result in a ‘birdie’ back-
ground noise on one of the channels—usually Radio
3. Modern receivers are tending to overcome this
effect by using special circuitry.

If this form of interference is experienced, it is
better to reduce the signal input by using an attenua-
tor in the aerial lead, other than by using a less
efficient, and therefore less directional, aerial. Vari-
able attenuators are available and the value to choose
is the one which reduces the signal input just
sufficiently to remove the ‘birdies’ without allowing
background hiss to be introduced.

If any readers have taken a v.h.f. f.m. receiver on
holiday with them, especially when travelling abroad,
I shall be pleased to hear from them. We are par-
ticularly interested in reception, DX or otherwise,
from foreign stations. I would also welcome cassette
tape recordings of readers’ f.m. reports. Please en-
close your full name and address and 4p stamp for
the return of your cassette.
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SHORT WAVES
by DAVID GIBSON, G3JDG

mobile rallies and outings. Which means, |
hope, that cveryone will have a concentrated
onslaught of listening on the Amateur Bands. How
about making it a 40 metre autumn/winter? A
listen for a minimum of fifteen minutes on 7TMH:z
before you nip off to the more lucrative DX segments
of 14 and 21MHz. Spare a thought too for ten metres.
Could be interesting bearing in mind that we are
only a couple of years away from a sunspot minimum.
One person keeping an r.f. eye on the 1f. end of
things is Stanley Sharred (Birmingham). He
managed to locate a “good” CR100 for the princely
sum of £2. He uses it as a back-up to his CR150/2.
Using a horizontal Vee antenna (60ft./leg) the fol-
lowing c.w. titbits were logged on topband; GM8MJ,
EI9J, LUSHFI, OL1API, PY1RO, ZP9AY, with a
couple of GW’s and PAOHHV on ssb. A sniff
around 3-5MHz raised 5.5.b. squeaks from; C31DM,
FPSDH, KP4AN, PY2FUS, VOIFG, WIFVD,
WA3OVC, 3A2EE, 7X2MD. Even the dreaded forty
metres was given a ‘‘Sharreding” to yield goodies
on the c.w. like; CM2BG, CPSGM, K4JO, LUSHFI,
WASWPB, YV3TMD, Z1.2MM, ZM2AFH, and s.s.b.
from; LUTBDZ. PY7TBBX, VK2WC, YVSCYS.

THE summer is now firmly behind us. No more

Readers' Logs

Guy Dean (Ringwood) is the proud possessor of a
FR50B amateur bands recciver plus a PR30 pre-
selector. Antenna is an inverted Vee trap dipole
with the apex at 44ft. Three band log is as follows.
Eighty metres; HC1HA, K2LWR, K4CYU, OYSNS,
VEIDI, VE1ED, VOI1BT, VOIFG, PY1IHA, WA2CLQ,
W2NR, W3HFV, W5BS. Twenty inetres, CE3AEV,
CP1WB, CR6RJ, EP2MJ, ET3DS, ET3USA, HC2WF,
HC7RD, HP1IW, HR1RSP, HZ1AB, JA4ZA, JY3ZH,
JY6GT, JYSBLE, KG4CA, KG4FS, KP4DSC, OA4HI,
PZ1DR, TF3SV, TI2KF, VESRC, VESRCS, VK3BJB,
VK3PA, VK5AS, VP3MKE, VU2DK, VU2JM,
WATUKQ, W6KMC, WT71JZ, YVATY, YVSEED, 5Z4JE,
6Y5GB, 9J2DC, 9X5NA, 9Y4BO. Fifteen metres;
A4XFJ, A6XP, CE3ABZ, CEZEGW, CP1FG, CR6AD,

CR6AG, CRT0L, EL1G, EL9C, HK3AUE, HK3LT,
KP4AOW, KZSUSA LUIDAB, LU3KAX, OJ0AM,
PY2BFJ, TRBAF VQ9BP YV3VU, ZDTFT, ZDBAW,
ZE1AD, ZE4JW, ZETJR, ZP5HJ, ZS1FH, ZS4GF,
ZS5EL, ZS6QD, 5H3JL. 5TSDY, 5Y4XNH, 5Z4JE,
3D6AU, 9K2JM.

Listening on a CR70A receiver, PR40, a.t.u. and
264ft. end fed, D. Dance (Roxburghshire) heard
some nice tweets on the h.f. bands. On twenty metres
c.w., for example; CN8BO, CR6BX, DU1OR, OA4XK,
PY2BOS, PY7VOU, PZ1CP, VPICB, with s.s.b. from,
DU1JMG, EL9C, HV3SJ, VEBRCS, 7X2MD, SM2LN.
Up on fifteen metres c.w.; CN8BO, CR6AL, CR6MX,
EA8FE, EASFS, ELOS/MM (near the Brazilian coast),
FGTTG, KZ5EK, LUIHDC, VPICB, YV3VU, ZC4BI,
9X5NA. Best on ten metres were; ZC4CY, SHICH
on c.w. with LX1PD, M1C and 9J2DT on s.5.b.

J. Eagland (Brighouse) has a *30ft. long wire
aerial, arranged as a spiral in the loft”. Dizzy
signals arriving from it are fed unmercifully into
a CR45 receiver. The log for twenty metres reads;
CE3AIU, HC1SS, HK6CPS, LU3FAQ, LXIDAV,
PZ6AA, VE2WF, VETXF, VK2BHR, VK3MO, VRIFL,
VP1TB, WI9XRP, XE1PO, ZD3D. The same gear on
eighty metres managed to locate; CN8HD, CT2AK,
0Y7J0, 0Y2X, VE1ZAN, VE3GCS, W2NIN, XE1CV,
4X4KT.

Signals arriving at the ears of L. Large (Hassocks)
have to walk a 600ft. tightrope. At least that’s the
length of the antenna which can truthfully be
described as a long wire. Apparently it was 1,000ft.
long but low-flying motor vehicles proved a hazard.
At the end of the line is a 9R59DS receiver and a
page in the log marked 14MHz which reads;
EI6S, FOJA, GI3GRD, HZ1SH, LX1RR, K6UA, VOSBZ,
TF5TP, VE1AM, VEBRCS, YV5AS, 3A2C. On 21MHz
the best were CR6QR, and TR8VE.

Loose on 14MH:z with an R107, homebrew a.t.u.
and 132ft. end fed is D. Douglas (Leicester). His
best on 14MHz were; CE3AX, CN8BO, CPSCW,
CR3WB, CR7EH, EA6BG, EA8CR, EP3SP, ET3RS,
ET3USA, HM1AQ, HR1BS, HZ1AB, JW1SO, JY6ZZ,
KG6JBE, KP4DDO, KZ5JM, MP4BJP, OX3BH,
VEIPV, VO1JR, YNSGL, YV3VU, ZB2BZ, ZE4JG,
ZL3UY, ZP5GE, 3V8CA, 4S7TBR, 4WI1BC, 4X4BA,
47Z4BA, TX2MD, 9J2DT, SL1VW, 9Y4PL.

Bernard Hughes (Worcester), JR310 receiver,
dipole, bagged these on 14MHz; CR7AG, HR1RSP,
HZ1AB, HMI1AQ, JX3P, JY6KAM, JA3AJW,
KG6JAP, KZ50H, LG5LG, VQIMC, VP2VAP, VP2VS,
VK2BKG, VK3ALL, WA7PMI, WAT7BPS, ZL1JJ,
ZD7FT, ZD3D, ZK1DX, 5WI1AU, 9V1QO, (9GIlHE,
9J2EP. Curses, all Gibbies best gone for a chop—

Events

Contests and events for October include: October
6-7, Oceana contest (phone); 6-7, u.h.f. national field
day; 6-7, 432/1296MHz contest; 13-14, Oceana contest
(c.w.); 13-14, fifteen/ten metre contest; 20-21, WADM
contest (c.w.); 20-21, forty metre contest (c.w.).
November 3-4, forty metre contest {(phone); 3-4, two
metre and 70cms contest.

Highworth, Swindon, Wiitshire, SN6 7DT.

Farringdon Street, London, EC4A 4AD

e =
BROADCAST BANDS AMATEUR BANDS <~ L
Short Wave Reports by 15th of the month to Malcoim Connah, 59 Windrush, , Short Wave/VHF -

Medium Waves Logs to Charles Molloy, 132 Segars Lane, Southport, PR83JG.
VHF/FM Reports to Simon David, clo Practical Wireless, Fleetway House.

Logs in alphabetical order please
by 15th of the month to David
Gibson, G3JDG, 12 Cross Way,
Harpenden, Hertfordshire.
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ENTERTAINMENTS LTD.

STANDARD & CUSTOM-BUILT AUDIO & ELECTRONIC EQUIPMENT
NEW & SECONDHAND MUSICAL INSTRUMENTS.
DISTRIBUTORS FOR A.K.G. HIGH QUALITY MICROPHONES.

SAXON

Announcing our
improved range of
constructor modules

FOR DOMESTIC
& COMMERCIAL
USE

New Versions using 3A
‘Plastlc Power' Driver
Translstors Now Available.
To meet demand, we have
Included a more powerful
module in our well-
established and proven
range. These power
amplifiers are carefully
assembled, tested and
guaranteed. They offer
superb value for rellability
and versatility.

SA35 £445

A NEW ADDITION IS THE

SAS50 at £5°65

Carr. paid. A rugged, well built unit, capable
of 50 watts R.M.S. out, with all the advan-
tages of Saxon Amplifier design and quality.

35 watts RMS. Uses 7
transistors and 7 diodes
Carr. pald.

TWO NEW PA/MIXER GONTROL UNITS

OM.4H

4 highZ,4lowZ inpu(s 4 se(s of controls.

Case 14" x8”x24" Carr. pd.
50 + V.A.T.

O M.GHL Case 18" x8"x 24
12 inputs (6 high Z, 6 low Z). Carr, pd.
L]

Using grouped pairs of inputs and outputs
(high Z and low Z inputs) with individual
bass, treble and volume controls on each
pair, plus master control. These low-noise
units will feed all makes of amplifiers,
making them ideal for clubs, discos etc.

Standard jack sockets. Compact design. In + V.A.T.
strong metal cases. All units guaranteed for @ Chanael section modules,
for building your own
3 years. mixer. Gain—16 x_(24dB).
Tone controls—18dB swing.
Carr. pd. £330 + V.A.T.

SAXON CONTROL UNITS

Mono {as shown)ca" 200, £6 50
£15-80

Two decks, and full headphone monltoring. The unitIs mains operated and measures 17;° x 3" x 4° deep
and s finished with a smart white on biack facia. The controfs are: Left/Right deck fader, volume bass,
treble, Headphone Selector and volume, Microphone volume, bass, treble, mains on/off.

COMPARABLE TO UNITS AT OVER TWICE THE PRICE (N B.—Stereo only has mle Input.)

Stereo. Carr. 30p.

makes zn ideal unit |n

Ready now.
SA100 :: ' £10°90
real glutton for worl k

Reliable, tough and compact. 11 transistors, 6 diodes. Carr. pald.

BRIEF SPEC. FOR ALL THREE MODULES
All modules incorporate OPEN AND SHORT CIRCUIT PRO-
TECTION, plus proof against over-dissipation and faulty inductive
foads in the SA.100.

Freq. response 15-40,000 Hz + 1dB

Distortion 0-2% at 1 kHz
Loads 4to 16 ohms
Qulescent current 15 mA

Nolse Better than —75 dB

SA3525-45 volts

SAS0/SA100 40»70 volts

44" x 4" x 17 (SA100)

4" x 3" x 1 ($A35/$A50)

Circults, connecting Instruction and application data are supplied
free with all modules.

Supply voltage
Slze

120 WATT HEAVY DUTY MODULE

Rugged class A driver stage, this module wiil run from all our mixers,
ete.. and most other makes. Delivers 120 watts into an eight ohm load
and employs 4 T03 can (115 watt) output transistors. These are the

modules where extra power Is demanded.
Power output 120 watts into 8 ohms Module £1 3 90

Freq. response 20-20,000 HZ + 2dB

Input sensltivity 200 mV into 10K (Carr 20p)
Construction Fibreglass board
160 watt version £z7 g0  Size 8" x 4" x 47 (5" with  Modyle &

supply)

Low distortion parallel
output stage.

power

push-pull
(Carr 409)

with power
supnly

SOUND AND LIGHT UNITS

Qur popular 3 channel model handles up to 3KW (3000 watts) of
lighting and incorporates versatile sound control arrangement to
enable professional standards to be achieved. Both units are
excellent examples of Saxon quality and value.

SINGLE CHANNEL UNIT

Operates from 5to 100 watt amplifiers. Supplled
for bass note operation, is easily adapted for
treble or mid-range at a cost of about 5p.

Carr. pd. £8.90

3 CHANNEL UNIT

Includes bass, middie and treble as well as master
controls. 2 amplifier sockets eliminate need for
split leads. Up to 3KW lighting load. Smartly

finished steel case. Carr. 30p. £1 9 75

POWER SUPPLIES FOR
THE SA25/35 & SA100 AUDIO MODULES

PU4S Unstabilized supply for 2 SA25/35 £4-90
PU70 Unstabilized supply for one or two SA100

£7-75 carr. 40p
PS45 Stabllized module for 2 SA25's or two SA35's

£3-50 carr. free
MT45 Transformer for above, heavy duty  £2-85 carr. 20p
MTao Transformer for unstabilized supply complele wlith

rectifier dlodes mounted £3-50 carr, 20p

PS70 Stabilized supply module for one or two SA100's

£4-90 carr. free
MT70 Transformer for PS70 £4-90 carr. 40p

ALL MODULES ARE BUILT ON GLASS
FIBRE P.C. BOARD AND SUPPLIED
FULLY TESTED

Orders and personal shoppers to:

SAXON ENTERTAINME

Telephone 01-684 6385
Hours 9.30 a.m.-5.30 p.m.
TRADE & EXPORT ENQUIRIES INVITED

COMPLETE AMPLIFIERS
CSE 100. £34-90 carr. free

This versatile unlt is now avallable in a black vynide
case and so represents even better value than ever
detlvering speech and music powers of up to 100
watts RMS and continuous signal outputs of
70 watts. Two individually controllea inputs with
wide range bass and treble contruls.

SAXON 100 £48 50 carr. free

WIth an RMS output ol 120 watts speech and muslc,
100 watts continuous power, four individually
controlled FET Input stages and wide range bass
and treble controls, this amplifier has established
itself as a unit offering quality and reliability a= low
cost.

600 Watt 3 colour Ligh
Boxes Smart Raxine

LOUDSPEAKERS British made bargains!! Aniah £15 care froe.

12~ 25 watt 8/15 ohms £5-95 casr. 30p. 15° 50 watt 8/15 ohm £14-50 carr. 50p.
12~ 40 watt 15,000 gauss magnet system 8/15 ohm £11-50 carr. 40p.

A.K.G. MICROPHONES

D11 DHL IDEAL DISCO MIKE ONLY £9-45 (rrp £11-00).
Prices quoted do NOT include V.A.T. 10%, must be added on to total

value of order for V.A.T. S.A.E. for special pricz list.

TS LTD., 327 Whitehorse Rd., W. Croydon, Surrey. CRO 2HS

TERMS OF BUSINESS
Cash with order (C.W.0.) For C.O.D. please add 35p
extra, cash by regd. letter, please
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E’D like some help and information as soon

V\/ as possible on early wireless equipment

manufactured by “H.P.R. Wireless Ltd.” Mr.

R. J. I. Moon, lately of Guildford, Surrey, has, in the

process of moving down to Cornwall, kindly passed

on to us some single valve units comprising tuners.

detectors and audio stages. These used to be con-

nected together to form a complete receiver and we

even have the original heavy copper wires used for
that purpose, with end loops perfectly formed.

So far we have not been able to trace the makers
in any of our old catalogues but we believe the units
are typical of the early 1920’s. The units are
housed in the inevitable mahogany boxes with black
ebonite panels and the equally inevitable brass ter
minals, each panel being engraved “H.P.R. Wireless
Ltd.”

Mr. Ray Williams of Grantham, Lincs, thinks
enough of our humble efforts to have extracted all
the Going Back pages from past issues of the maga
zine and to have bound them together to form a
‘useful reference work’. Another reader wonders if
we are going to do a reprint of our offerings! Any
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more letters like that and we shall have enough
evidence to demand of the Editor that something be
done!

Not quile vintage but of great interest to Ray Wil-
liams are two Utility receivers of the last war, both
in perfect working order. In view of the vast num-
bers of these seils that must have been turned out at
the time there must still be many thousands out of
sight in attics, storerooms, garages etc. So, go to it,
Going Back’ers and follow Ray’s favourite haunts,
‘derelict buildings, under wood piles and in odd cor-
ners’. One ancient set was brought round by a
neighbour who thought it was a war-time bomb!

Mr. Williams was also kind enough to send along a
photograph, reproduced herewith, of some of his
treasures which number twenty eight, so far. He
specialises in carly crystal sets and has collected
some specimens in mint condition. The apple of
his eye is an Fdiswan crystal sel, as new, in its
original carton! This was featured on BBC TV in
‘Nationwide’ in July last year. So . . oh, when you buy
that transcciver keep the carton, it could be worth
a bomb in fifty years time!

,‘ Py

Mr. Ray Williams from Grantham is
pictured here with some items from
his vintage radio collection.



Q! Ca! ca! ca! @

Information Wanted

. . . any information appreciated on this meter.
Front dial reads 70-0-70 Edison and Swan No. 11637—
1916. Top terminals read I and Q.—R. J. Goodman,
26 Killarney Road, Wandsworth, London, SW18 2DX.

I wish to restore a Gecophone 3-valve a.c.
receiver, Frequency is 50/80m and voltage input
200-250V. Number is BC 3130. Inst. No. 7327. I would
be glad of any information on this set and a suitable
speaker to use with it—Maurice Dean, 29 Lea Road,
Dronfield, Sheffield, Yorks.

- . . information regarding valves in a two-valve
Gecophone model BC 3250 (c1926)-—David James,
12 Circus Street, Greenwich, London, S.E.10.

This BBC photograph shows an Outside Broadcast commentator at

TRANSFORMERS

the Brooklands Race Track in 1922,
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TOTALLY ENCLOSED 115V AUTO TRANSFORMERS
II§V 500 Watc totally enclosed auto transformer. complete with
mains lead and two 115V outlet sockets. £9-49. P & P 67p.
Also available a 20 Watt version §2-02P & P 27p

LOW YOLTAGE SERIES (ISOLATED)

PRIMARY 240-150 YOLTS 12 AND OR 24 VOLT RANGE

Ref. Amps. Weight Size cm. Secondary Windings P & P

No. 12V 24V b oz &
0-12V at 0-25A-2 1-02
012V at 0°5SA-2 122
12V at A2 60
12V at 2A-2
12V at JA-2
12V at 4A-2
12V ac 5A-2
12V at 8A-2  5-48
12V at 10A2 698
12V at 15A-2 12:90
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£
6l -l 1-61
uey ‘7 | Please note, these 2-45
96 6 } units do not in- 3-70
6 10-2 -6 | clude rectifiers  4-22
I 12 0 10:2x 118 629 67
All ratings are continuous. Standard construction: open with solder
tags and vacuum impregnation. arriage via B.R.S.
FULL SPEC. TRANSISTORS
BCI07/108/109 12p each } 2N 3055 60p each | ADI61 162 60p pair
+ micaand bushes | + mica and bushes

ELECTROSIL RESISTORS - AVOMETERS
PLEASE ADD 109 FOR V.A.T.

INCLUDING P. & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N 1BJ

TELEPHONE] 01-488 3316/8

NEAREST TUBE STATIONS ALDGATE & LIVERPOOL ST.
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EXPERIMENTERS CORNER

TRANSMIT|RECEIVE CONTROL BOX

and receiver, but can be used for other pur-

poses, as explained. It gives complete control of
suitable home-built equipment, without the need for
any relay, or relay supplies.

Fig. 1 is the circuit, based upon the use of a 4-wafer
3-way rotary switch. Switch positions are numbered
1, 2 and 3. The back wafer Sla transfers the circuit
from co-axial socket Sk1 to either co-axial socket Sk2
or Sk3. Wafter S1b closes the circuit in position 3.
Wafer Slc closes in positions 2 and 3, while the
front wafer S1d closes in positions 1 and 2.

METHODS FOR USE
Uses for the control box in an amateur station
include the following:

Rx/Tx Control

Plug the aerial or tuner lead into Sk1l. Run a co-
axial lead from Sk2 to the receiver, and a similar
lead from Sk3 to the transmitter. Disconnect the
transmitter p.a. h.t. lead from the power pack, and
take to A, running a lead from the second terminal
A to the power pack. Similarly place B-B in the v f.o.
or v.f.o. h.t. circuit. Disconnect one receiver speaker
lead from the speaker and take to C, adding a lead
from the speaker to the second terminal C.

Position 1 then provides reception. Position 2
allows the v.f.o. to be tuped to the receiver fre-
quency. Position 3 puts e transmitter on, and
receiver off. '

THIS device is intended to control a transmitter

Aerial Selection

A dipole may be available for one band, and an
end-connected wire for other bands. For such pur-
poses, or a direct comparison of aerials, connect one
aerial to Sk2, the other aerial to Sk3, and the
receiver to Skl.

Aerial/dummy load

It is sometimes convenient to run a transmitter
output temporarily into a dummy load. For this,
connect the Tx to Skl, the aerial (or tuner) to Sk2,
and dummy load to Sk3. For modulation and other
tests the dummy load can be a household lamp.
Should the dummy load be of known impedance, such
as 75 ohms, it can be useful to load the transmitter
into this correctly. Then switch to the aerial tuner
and adjust the tuner for the same Tx p.a. input
reading. A dummy load with r.f. meter is also very
useful for obtaining optimum transmitter output.

Receivers

It is sometimes convenient to switch from one
receiver to another, for comparison, or because they
are most suitable for different purposes (such as
general coverage and amateur band only receivers,
or hf. band and 1f. band receivers). This can
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be done by using Sk2 for one receiver, and Sk3 for
the other. Where necessary, the speaker of the
receiver not in use can be muted by using terminals
A-A, and C-C.

Transmitters

Sometimes a 10W Tx may be used for 160m, and
a larger transmitter for other bands. Sk2 can then go
to one Tx. Sk3 to the other Tx, and Skl to the aerial
tuner.

Transmitting Aerials

It is sometimes useful to compare one transmit-
ting aerial with another (e.g., a vertical and long
wire) while transmitting. This can be done by taking
the Tx to Skl, and the aerials (with tuners, where
required) to Sk2 and Sk3. Other uses will no doubt
suggest themselves.

EFFICIENCY

When this method of change-over was first used,
there was some doubt about r.f. efficiency, and the
possibility of switching high voltages.

R.F. efficiency was compared by feeding r.f. from
a Tx to an r.f. wattmeter direct, then through the
control box, on 28MHz and lower frequencies. No
difference in wattmeter readings could be seen.

R.F. feedthrough from Tx to Rx when transmit-
ting depends on the equipment and layout elsewhere.
as well as on stray coupling in the box. It was never
large enough to cause trouble. An extra wafer was
tried with the control of a large transmitter, to
short Sk2 (receiver aerial) to earth, when transmit-
ting. This was not incorporated in the control box
as it was felt to be unnecessary.

SK1

SK2 0————? SK3

no

S1b

=)

Fig. 1: Circuit of the tx/rx control box B



SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superb solid
state audio
amplifier. Brand

RECORD PLAYER BARGAINS
Mains models, All brand new in maker’s packing.
LATEST B.8.R. C108/C129 AUTOCHAIGEB UNITS
with la.v,egt. stereo/mono compatible cartridge £7-80+
50p P.
GABBARD 81’25 Mk IOI with heavy precision machined
dle cast turntable 210-56, carr. 55p.

new

throug 5
silicon transistors
plus 2 power out-
put transistors in

pushspull. Full
wave rectifica-
tion. Output

approx. 13 watts
r.m.s. into 8 ohw. Frequency response 12Hz—30KHz
+ 3db. Fully tage with

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge °‘‘Colorcoat’*
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2026TC, 2500, 3000, 3600, 8100,
8P25 II and III, SL65B, AT80 etc. or B.8.R. C109.
€129, A21 etc. Black leatherette finish. Size 124" x
14}” x 3}” high (approx. 7¢” high, including rigid
smoked acrylic cover).

NOW ONLY £4-85, P. & P. 70p.

Volume, Bass boost and 'I‘reble cut controls. Sultable for
8-15 ohm speakers. Input for ceramic or crystal cartridge.
Sensitivity approx. 40mV for fuil output. S8upplied ready
built and tested, with knobs, escutcheon panel, input and
output plugs. Overall size 3” high x 6" wide x 7}" deep.
AC 200/250V,

PRICE £11-60. P. & P. 40p.

DE LUXE STEREO AMPLIFIER

20 240 v,
Ueing
heavy duty
tully isola-
ted maine
transform-
er with full
wave rectl-
tfication
glving ade-

uate
smoothing with neqllgmle hum,
Valve line up:—2 x ECL86 Triode Pentodes. 1 x EZ80
as rectifer. Two dual potentiometers are provided for
basa and treble control, giving basa and treble boost and
cut. A dual volnme control is used. Balance of the left and
right hand channels can be adjurted by meana of a sepa-
rate ‘Ralance’ controt fitted at the rear of the chassis.
Input sensitivity iv approxiinately 300m/v for full peak
output ot 4 watts per channel (8 watts rmonn), into 3 ohm
speakers. Full negative teedback in a carefully calculated
circuit, allows high volume levels tn be used with negligible
distortion. Bupplied complete with knobs, chasais size
117w x 47d. Overall height Including valves 5”. Ready
bullt & tested toa high standard. PRICE £9-80P. &P, 50p.

POWER BUPPLY UNIT 200/240v. A.C. input. Four
switched fully smootbed D.C. outputs giving 6v, and
7¢v. and 9v. and 12v. at 1 amp continuons {1ljamp
intermittent).

Fitted insulated output terminals and pilot lamp |ndlcator
Harmtner finish metal case overall size 8” x 3§* x

Buitable for Transistor Radios, Tape Recnrders, Ampli-

fiers ete. etc. Ready PRICE £5 oo P. & P. 35p.

LATEST ACOS GP91/18C mono compatible cartridge with
'./o;tylus for LP/EP/78. Unlversal mounting bracket.
0 P. & P. 15p.

SONOTONE 9TAHC COMPATIBLE STEREO CARTRIDGE
T/O stylus Diamond Btereo LP and Sapphire 78,

ONLY 22.30 P. & P. 10p. Also available fitted with twin
Dlamond T/O stylus for Stereo LP. £2-80. P. & P. 15p.
LATEST RONETTE T/0 STEREQ/COMPATIBLE
CARTRIDGE for EP/LP/Steren/78. £1.63 P. & P. 15p.
LATEST RONETTE T/0_ MONO COMPATIBLE CART-
RIDGE for playing EP/LP/78 mono or stereo records
on mono equipment. Only £1.50 P. & P. 16p.

QUALITY RECORD PLAYER AMPLIFIER MK 1I
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, EL84,
and rectifier. Separate Dass, Treble and Volume controls.
Complete with output transformer matched for 3 obhm
speaker. 8ize 7in. wide X 3in. deep x 6in. high. Ready
built and tested. PRICE £4-40 P. & P. 50p

AL8SO AVAILABLE mounted on boara with output
transformer and speaker , PRICE £5.85 P. & P. 60p.

SPECIAL OFFER!
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 16 high x 10¢~
wide x 67 deep. Fitted with F..M.I. Ceramic Magnet
13" x 8" bass unit, two H.F. tweeter units and
crossover. Mnximum power handling 10 watts.
Avallable 3 or 8 or 15 ochms impedance.

OUR PRICE £9.25 carr. 75p

Cabinet Available Separately £4:95 Carr 65p

Also availabie in 8 ohme with EMJI 13" x 8° bass
speaker with parasitic tweeter £7-15 Carr. 75p

HARVERSON'S SUPER MONO AMPLIFIER

bullt and tested.

BLACK ANODISED 16¢. ALUMINIUM HEAT SINKS.
For TO3, complete with mica's and bushes. 8ize 2§* X
8" approx. 28p pair. P. & P. 6p.

HIGH GRADE COPPER LAMI]IATE BOARDS 8" x 6”
5 for 55p P. and p. 23p.

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v,
Secondary combinations 0-5-10-15-20-25-30-35-40-60v,
balf wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 3In. long x 3}in. wide x 3in. deep.
Price £22-10 P. & P. 40p.

MAINS TRANSFORMER. For transistor power supplies,
Prl 200/240v. 8ec. 9-0-9 at 500mA. £1.00. P. x P. 25p,
Pril. 200/240v. Sec. 12-0-12 at 1 amp. £1-10. P. & P, 26p.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. £1-85. P. & P. 35p,

CENTRE ZERO MINIATURE MOVING COIL METER.
1001.A. For balance or '.umng Approx, aize 1”x 1" x §”
deep. Limited number. 88p. P.

GENERAL PURPOSE BIGH STABILITY
TRANSISTOR PRE-AMPLIFIER

For P.U. Tape, Mike, Guitar, etc and suitable for

use with valve or transistor equipment. 9- 18v.

A super quality gram amplifier uring a double wound fuily
isolated mains transtormer, rectifier and ECL82 triode
pentode vaire as audlo amplifier and power output
stage. Impedance 3 obms. Qutput approx. 3.5 watts.
Volume and tone controls. Chassis aize only 7in. wide
x 3|n deep x 6in. hlgh overall. AC mains 200/240v.
ab. ly Brand New completely wired and
tested with good quality output transformer. £3 30
P. 40p BARGAIN PRICE
LOUDSPEAKEB BARGAINS
5in. 3 ohin £1-05, P. & P. 15p. 7 X 4in. 3 ohm 21.15,P. & P.
20p, 10 x 8in. 3 or 15 ohm 21.90,P & P, 30p EM.I.
8 x Bin. 3 ohm witb high flux magnet £1.62, P. & P. 20p
E.M.L 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm 28-50, P. & P. 30p.
B.M.I. 13 x 8in. 3, 8 or 15 ohm with two inbuilt tweetera
and _crossover network 24- 65, P, & P. 30p
EMI Ceramic magnet heavy duty tweeter Approx 3",
Available 3 or 8 or 15 ohms. £1-25 + 20p p.
BRAND NEW. 1%in. 15w. H/D Bpeakers, 3 or 15 ohms.
Current production by well-known British maker. Now
with Hiflux ceramic ferrohar magnet assembly 27.50,
Guitar mml!h 25w. £7-50 35w. £20.36. P. & P. 4a5p

SPECIAL OFFER!

LIMITED NUMBER OF BRAND
NEW ELAC 10" TWIN CONE
LOUDSPEAKERS

With large ceramic magnet and
vlasticlsed cone surround.

5 ohm impedance. 22-70, P, & P. 35p.

ilabl

battery or from H.T. line 200/3060v. Freq
response 15Hz—25KHz. Galn 26dB. 8olid encnp~
sulation size 11" x 11" x {". Brand new complete
with instructiona. Price.21-00 P. & P. 15p

BANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000°s of British, U.8.A. Enropean and Japanese
transistors. ONLY 40p. Post 5p.

8"' Encyclopedias for Electroni¢c Engineers and
covering b them h t

isucs diode and . Many t d
of up to date European types lluud

Diode Equivalents . 80p
Transistor Equln.lsnn 90p
Transistor Characteristics £1-15
POST FREE.

All three together £2-60

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedlas. 95p, Post Free

as above bu'. slze 10" x 87
£2 70 and size 8” round £2-60. P. & P.

12in. “RA” TWIN CONE LOUDSPEAKER 10 watte
peak handling. 3, 8 or 15 ohm £22-45, P. & P 3 p.

85 ohm SPEAEERS 3in. only 70p P. & P.

“POLY PLANAR” WAFER-TYPE, WIDE RANGE
ELECTEO-DY]IAMIC SPEAKER

8ize 113" x 144" x 14" deep. Weight 190z. Power
bandling 20W r.m.s. (40 W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tablen, etc., and used with or without
baffle. Bend 8.A.E. for full de'.alla Only 26-55 each.

VINAIR & BEXIRESPEAKERS & CABINET FABRICS
app. 84 in. wide. Our price 85p yd. length, P. & P. 25p
per yd. {min. 1 yd.). 8.A.E. for samples.

HI-Fi STEREO HEADPHONES
Adjuetable headband with comnfortable flexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug. Frequency response 30-15.000Hz. Matching
impedance 8-16 ohnis. Eully converted for Mono.
PRICE #38-30, P. & P. 25p.

"P. & P. 34p

HARVERSONIC SUPER SOUND
10 + 10 STEREO AMPLIFIER KIT

/‘-

000

KEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED CIRCUIT
BOARD WITH COMPONENT IDENTIFICATION
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really Hrast-class Hi-Fi Stereo Amplifier Kit. Uses 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise
ievel with Improved senasitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—Instructiona included.
Output stage for any speakers from 5 to 156 ohms. Compact
design, all parts supplied including drilled metal work,
high quality ready drilled printed circuit board, smart
brushed anodised aluminium front panel with matching
knobs, wire, solder, nuts, bolts—no extras to bay.

Simple step by step instructions enable any constructor

+3dB 12-15,000 Hz. Bass boost approx. to ilde
Treble cut approx. to — 16dB. Negative feedback 18dB
over main amp. Power requirements 36v. at 1.0 amp.
Overall 8ize 12"w. x 87d. x 24"h.
Fully detailed 7 page construction manual and parts
list free with kit or send 18p plus large 8.A.E.
AMPLIFIER KIT .. 11-56 P. & P, 25p
(Magnetic input components 33p extra)
POWER PACK KIT £3-30 P. & P. 85p
CABINET .. £3-30 P. & P. 35p

(Post Free it all units purclused at same time)

Full after sales service

Aleo available ready built and tested £28:10. Post Free.
Note: The above amplifier is suilable for feeding two mono
sources into inputs (e.g. mike, radio, twoin record decks, ste.)
and will then provide mixing and fading facilities for med-
ium powered Hi Fi Discotheque use, elc.

8-VALVE AUDIO

AMPLIFIER HA34 MK II.
Designed for Hi-Fi reprodnc-
tion of records. A.C.° Mains
operation. Ready built on
plated heavy gauge metal
chassia, size 73" w. x 47 d. x
43" h. Incorporates ECCSS,
EL84, EZ80 valves. Heavy
duty, double wound maion
transf: and output trans-
former matched for 3 ohm
speaker. Separate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 4} watts. Front
panel can be detached aud leads extended fer remnote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £5:50. P. & P. 45p.

HSL “FOUR”™ AMPLIFIER KIT. Similar in appearance
to HA34 above but employs entirely different and
advanced circuitry. Complete set of parts, etc. £4-80.
P. & P. 45p.

10/14 WATT HI-FI
AMPLIFIER KIT

A stylishly finlshed
monaural amnplifier
with an output of
14 watts from 2
EL84s in push-pull.
Buper reproduction
of both music and
speech, with negil-
gible hum. Beparate
inputs for mike and
gram allow records
and snnouncements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 £2 apeaker and 2 judependent volume controls,
and separate base and treble controls are pmvlded
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. S8imple inatruction booklet
15p + BAE (Free with parta). All parts sold separately.
ONLY £8-80 P. & P. 60P. Also available ready built and
tested £12-10 P. & P, 70p.

PRICES NOW INCLUDE VAT

Open 9-5.30 Monday to
Friday, 9-5 Saturday

Early closing Wed. | p.m.

A fow minuies from South Wimbls-
don Tuhe Station.

HARVERSON SURPLUS CO. LTD.
(Dept. P.W.) |70 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES EXTRA,

(Please write clearly)

PLEASE NOTE: P. & P,
CEARGES QUOTED APPLY

UK, ONLY. P. & “ON
OVER!IAB ORDERS CEAEGID

669




C.W.0. only. P

i . & P. 10p on orders below £5 10EI2 $W KIT: 10 of each E|2 value, |0 ochms—IM, a total of 610 (CARBON FILM 5%), £3-10 ne
Discount: £10-10%, £20-15% (except netitems) | 10EI2 $W KIT: 10 of each E12 value, 10 ohms—IM, a total of 610 (CARBON FILM §9,), £3:20 net
Export Order enquiries welcome (VAT free) 25E12 $W KIT: 25 of each EI2 value, 10 ochms—IM, a total of 1525 (CARBON FiLM 59%). £7:20 net
a 25E12 {W KIT: 25 of each EI2 value, 10 ohms—IM, a total of 1525 (CARBON FILM 5%, £7-35 net

f GIRO NO. 331 7056 SPECIAL RESISTOR KITS \
14

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-01uF, 0-0154F, 0-022uF, 0-0334F, 0-047xF, 34p. 0-0684F,
0- | uF, 44p. O- |SuF, 43p. 0-22uF, 54p. 0-33uF, 8p. 0-474F, 9p. 0-68xF, l1p. |uF,
15p. | -54F, 22p. 2-2uF, 23p.

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-0014F, 0-0015uF, 0-00224F, 0-0033uF, 0-00474F, 24p. 0-0068xF, 0-0 | 4F,
0-015u4F, 0-022uF, 0-033u4F, 3ip. 0-047uF, 0-068uF, 0-I1uF, 4ip. 0-I154F, éip.
0:22uF,B4p.0-33uF, 12p. 0-47uF, 14p.

160V: 0-01aF, 0-015uF, 0-022uF, 24p. 0-047uF, 0-068uF, 34p. 0- 1 uF, 0- 154F, 43p.
0-224F, 5p. 0-33uF, 6p. 0-47uF, T4p. 0-68uF, 11p. 14F, 124p.

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, 1K, 1K5, 2K2, 3K3, 4K7, 6K8, (uF) 0-01, 0-015, 0-022, 0-033, 0-047,
24p. each.0- |, 30V, 44p.; 0-1; . 54p.

POLYSTYRENE CAPACITORS 160V 5%

Official Orders accepted from 20E12 W KIT: 20 of each EI2 value, 10 ohms—IM, a total of 1220 (METAL FILM 5%), £7-50 net
Educational & Government Departments 19E12 Tw KIT. 13 of cach E12 value, 10 ohms—IM. a total of 915 (METAL FILM S%), €815 net
ALL PRICES INCLUDE VAT 10E12 2W KIT: 10 of each E12 value, 10 ohms—IM, a total of 610 (METAL FILM 52), £12 65 net

RESISTORS

CF—High Stab Carbon Film, 5% MF—High $tab Metal Film, 5%.

W. Type Range -9 10-49 50-99 0|02i249 250-499 500-999 1000+ Size mm
CF : °55 : 0

+ 22-2M2 | 0-8 0-65 4 3:9x10°5
+ CF 22-2M21 0-8 065 062 0-55 05 0-45 55x16
+ MF 10-2M7 | 09 08 07 065 0-65 0-6 X

+ MF 10-2M2 | 0-9 08 07 0-65 0-65 0-6 4-2x10-8
| MF 10-10M |-5 1-25 125 1| | 0-95 0-88 6-6x13
2 MF 10-l0M3 25 25 2 1-75 [-75 1-6 8x17'5
For value mixing prices, please refer to our catalogue. (price in pence each)

VALUES AVAILABLE—E |2 Series only.

(pF) 10. 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
4700, 4p. 6800. 10,000, 4

Miniature Mulard Electrolytics

POTENTIOMETERS
24 x 57 28p 28p | Carbon Track 5K O to 2M Q, log or linear. Single, 164p Dual Gang 46p. Log Single with DP

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 6p each |K, 2K2, 4K7, 10K, etc.
upto IMQ

SUB-MIN 0-05W Vertical, 100 Q t0 220K 2 5p each

(P.W.) 61 CHEDDINGTON ROAD, PITSTONE,
NR. LEIGHTON BUZZARD, BEDS, LU7 9AQ
Tel. : Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

1-04F 63V 6p 6BuF 16V 6p " !
| 'SWF 63V 6p 6BuF_ 63V Idp | 3} X3 O B Lol 26p
2-24F 63V 6p  100uF 10V 6p ¢ 33 ) 33~ 28p 28p | DIODES PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
‘31:(3)14; 63V gp |oou: 25v 6p | 31 X 17 7p 7p | IN4001 63p | DIN 2Pin 12p | (uF/V): 2-2/25,2-2/63, 4-7/10, 4-7/25, 4-7/63. 22/10. 22/25,
4:0uF 40w Sp  100uf €3V 140 12ix 5" (Plain) — 18p | INd002 7%,, 3 Pin 13p | 22763, 5p. 2/10, 10/10, 50/10, 100/10, 10,25, 50/25, 10/50, Sip.
6.04F &3V 6b 1S0kF 63w ish | 24 % 33" (Plain) “12p | IN4003 9p ! 5 Pin 180° I5p | 200/10, 100/25, 50/50, 6p. 500,10, 200/25, 100/50, 9p. 1000/10,
CRuECI &b 304 SR 15 %33 (Plain) " 22p | IN400494p | Std.Jack 14ip | 500/25, 200/50. 1lp. 2000/10, 1000/25, 500/50, 1&ip. 1000/50,
TonF 16V 65 ' 2204F 10V &P | Insertion toot 59p 59p | IN4005 I13p | 2.5mm Jack tip | 39p. 1000/100, 66p, 2000/25, 27p. 2500/12, 17p. 250025, 33p.
104E Jov 6P 2204F 1ev 8p | Track Cutter 44p 44p | IN4006 14p | Phono +p | 2500/50, 62p. 3000/50, 72p. 5000/25, 66p. 5000/50. 94p. 7000/50,
104F v 6p  2204F 63valp | Pins Pk 25 10p 10p | IN9I4 7p | SOCKETS ggp‘25%‘;"2%%“?&"1"60}/45'6\303‘3“ 8/350. 14p. 16/350. (9p. 32/350,
IN916 7p [ DIN 2 Pin 10 P ., 18p ., 33p.
16V p
1ouE v &b I0uF &3vi3e | TRANSISTORS BAI0O 10p { ~ 3 °Pin I0p | METALLISED PAPER CAPACITORS
16uF 40V 6p ATOuF 6-4V9p | ACI27 164p BC2I2L I12p 8237 42 | 5 Pin 180° 12p | 250V: 0-0SUF, 014F 4;p, 0-25uF, 5ip, O SUF, bip, | LF, 9.
224F 25V 6p 470xF 40v20p | ACI28 22p BC2I3L 12p | &g) gy P | Std. Jack 144p | 500V: 0-0254F,0-05uF, 41p. 0 | 4F. 5tp, 0-25uF, 64p. 0-54F, 9p.
22uF 63V 6p 680u4F 16V I5p | BCI07 ilp BC2I4L 17p | 3R50, '35 | Z5mm lack 1ip | 1000v: 0-01uF, 10p. 0-0224F, 12p. 0-0474F, 0- [LiF, 16p. 0-22uF,
;%uF lgv 6p  680uF Agv 25p gg:oe 12p 88? :gp P § Phono 5ip | 31p, 0-47uF. 39p.
uF 16V 6p  000uF 16V 20p 09 13p S arn -
334F 40V 6p  10004F 25v25p | BCI48 12p OC8BI 'lép é\i;i:::ed Screened Wire, Metre 5ip | QUANTITY DISCOUNT
32u4F 63V 6p  IS00uF 6-4 I5p | BC149 12p OCI70 23p | 4A709C 50p | Twin Screened Wire, Metre 10p | SPECIAL BULK BUY PRICES
474F 10V 6p  15004F 16V25p | BCI82L 12p TiS43  33p | ,a741C  58p | Stereo Screencd Wire, Metre 10p ARE AVAILABLE BY
4TuF 25V  6p  2200uxF 10v25p | BCISB3L i2p 2N2926 11p | ,A723C 21 | Connecting Wire, All colours, Metre 24p | QUOTATION FOR LARGE
47uF 63V 8p 3300uF 6-4 26p § BCIB4L 13p 2N3702 Up | ;1914 35p | Neon Bulb, 90V Wire Ended 5 for 24p | 'PROJECTS AND TRADE

Train for
television

Course commences 2nd January, 1974

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

Minimum entrance requirements are Senior
Cambridge or ‘O’ Level, or equivaient in Mathematics
and English.

—r 7 1 3 1 I 1}
Please send free prospectus to:

Name

I Address

I THE PEMBRIDGE COLLEGEOFELECTRONICS l
(Dept. PW7 ) 34a Hereford Rd., London W2 5AJJ

S——

A A SR NN S S S S
670

FELSTEAD ELECTRONICS (PW 73)
LONGLEY LANE, GATLEY, CHEADLE, CHES. SK8 4EE

Selection from our List, sent free for stamped addressed envelope. (Free overseas, and
with all orders on request). Cash with order only—No C.0.D. or Caller service. Charges
(Min. 7p) in brackets after all items apply to (i.B. and Eire only. Regret orders under 30p
plus charges unacceptable. 8.A.E. please for enquliries or cannot be replied to. Overseas,
including Eire and Channel Isles, orders lesa 109 off prices below, which include V.A.T.
RECORDING TAPE: Finest quality/value British Mylar avaiiable: STANDARD 5 8001t.
40p, 53°.9001t. 55p; 7- 12001t. 82p; LONG PLAY 5" 9001t. 55p; 517 12001t. 82p; 7° 18001t.
£1-00 (Charges for 5° and 53", singles 9p, two to four 8p each; five and over 33p the lot.
For 77, one or two 11p each reel, 3, 4 and 5 reels 33p the lot. 6 reels and over 39p tbe lot.)
Other sizes and accessories in list. CASSETTES, Two types, Both in Library Cases, C60 33p,
C90 48p, C120 72p. Deluxe Types: C60 55p, C90 72p, C120 98p. (Charges for both types,
under 5, 9p each. 5 for 17}4p. All quantities over 5, 28p the lot.)

CARTRIDGES all with standard fittings and stylii. Stereo-compatible Mono GP91/8C
98p; BTEREO GP93 £1-35, 8tereo Ceramic GP94 £1-75. Comparatives shown in List, with
more types inc. Sonotone 9TAHC, Btereo Ceraniic Diamond £1-70 (All at 8p each). DIA-
MOND STYLII: single tip types: Acos GP37, GP&9, GPA5/67, GP71, B8R TC8/LP/8T;
COLLARO O.P. and DC284, GARRARD GC2, (iC8, GC810, GCE12. RONETTE BF40,
O.P.and T. PHILIPS 3301 (3060, 3086, 3302, 3304), 3010/12/13/16, SONOTONE 18T/20T
ALL AT 38p each. SAPPHIRE 18p. DIAMOND DOUBLE TIP TURNOVER TYPES
(78 rap. on other side). For ACOS GP73, GP91 (for cartridges GP93, GPY%4, etc.) GPY1SC
(for stereo compat. types) GP104, B8R 8T4 (ST3, 8T5), 8T9 (8T8), 8T12/14/15, BONO-
TONE 8TA, 9TA, STAHC. PHILIPS 3306, 3310, 3224, 3228/22, GP280, GARRARD
GCM21, and 22, GCS23, GK825 and 26, GCM21T and 22T, GCM24T, CGB23, GK825T
and 26T, GCM31, GC834, GC835, GC838, K840A. K841B, ETC. ALL AT 88p, SAP-
PHIRE 32p. DOUBLE DIAMOND S8TYLII: same dia 8T/LP tib each side: no. 78) All
types £1-35. SAPPHIRE DOUBLE ST/LP, TIPPED 32p. DIAMOND STYLII GOLD-
RING REPLACEMENTS: G800, G800H & G850, £2-25 each, G8O0E £3-75 (All 8tyli 8p up
to 3). PICK-UP WIRE: super thin flex screened, sheathed, TWIN 7p per yard, i-core 13p
per yard, (either up to 6 yards, 7p). Over, charges paid. MICROPHONES: CRYSTAL:
LAPEL 14", clip/hand, lead 3-5mm jack plug 38p (9p). CM20 Cream Plaatic hand 68p (9p);
PMIC 45”. Curved metal hand grip £1-10 (11p) ALL with leads. DYNAMIC: Excellent
Mike, 50K (2, only 33" iong, black/chrome, awitched, lead with 2-5 and 3-6 mm jack plugs
£1-37 (8p). Cardifod Ball, 50K /600 Q built in volume control, on/off switch, special 201t lead,
the best value anywhere at £6-00 (33p); Uni-dir. mesh ball 50K /600 Q jack plug cable,
adaptor, £5-28 (33p): Omni-dir. Ball mesh, 50K, cable adaptor, jack plug, £4-28 (33p each).
SPEAKERS: Very popular 12” ROUND, fitted tweeter. 3, 8 or 15 ohms (state which) £2-08
(33p) or pair for stereo £4-85, charges paid. SMALL 2}“, 8 Q, 8Q or 64 Q (state which)
41p (9p). More speakers in List. HEADPHONES: High resietance 2000 (2 adjustable
£1-10 (11p). EARPIECES: with lead and miin. 2-6mm or 3:6mm (state which) jack plug.
MAGNETIC 12p. CRYSTAL (3-5mim plug only) 28p (up to 6 for 8p any size). SOLDERING
IRON; Sllm, modern, British high speed, 8}”, all parts replaceable, highest quality, fully
guaranteed £1-28 (11p). TRANSFORMERS: sub-min. 11 x 11 x 12mm. QUTPUT 3Q
for OC72, etc.) 16p or DRIVER 17p (Up to 12 for 7p), CONNECTING WIRE: Packs of
5 coils, each coil 5yds. Asats. cols. SOLID CORE 16p (7p). FLEXIBLE CORE 18p (%p).
RETRACTABLE FLEXIBLE LEADS (CURLIES) with phono plug each end, or phono
plug one end, phono socket at the other (state which) 6it, 30p: 121t, 53p (either 7p).
VIBRATORS: 12v/4 pin non-synch. 121HDY, 2}” ex. pins. 33p. SAME but 3}” ex. pins,
USA. 184p. 12v/7 pin synch. (128R7) 23~ ex. pins, 72p (9p any type). MAINS BATTERY
ELIMINATORS: Two mordels, both 240v A.C. input. 8uit most radios and cassette recor-
ders/players, with front awitch, pilot lights, mains and output leads Model 8¢C. 3, 6, 7}
and 9v 400mA, stabilised with multi-output adapfor £5-50 (35p), Model N.R. has addi-
tional 12v output and is 500mA £8-00 (35p).

OUR LIST (see heading) has added to the above items more Cartridge and 8tylii and
Equivalent Table, Bpecial Non-repeatabie Offers, Aerials, Dials, Transistors, Multi-Leads,
Plugs, Bockets of many types. 8peakers, Vol. Controls, Multl-testers, Professional Micro-
phones, Mike Inserts, Neons, Tndicators, STEREQO Headphones, Pocket Screwdrivers
Testers, Tel. Pick-ups, Wire, Cable. etc., etc
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Total Building Costs

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

=k

% ¢ Transistor Earplece Radio.
Y Blgnal Tracer.

¥ 8lgnal Injector.

% Tranajstor Teater NPN-PNP,
¥ 4 Tranalstor Push Pull

£723 By Lo
{Overseas
P & P 2108) * i:‘;nl;:::':or Push Pull

Y 7 Transistor Loudspeaker
Radle MW/LW.

% B8 Transtator Bhort Wave
Radlo,

% Electronic Metronome.
% Elecctronls Nolse Generator
Y Buatterylesa Crystal Radlo.
% One Tronsistor Radlo.

% 2 Translstor Regeneratlve
Radlo,

% 3 Translstor Regeneratlve
Radlo.

Y% Audible Continuity Tester,
Y Bensitlve Pre.Amplider,

% Parts Price List and Plan
40p (Free with parts).

NEW L
ROAMER
NINE

WITH V.H.F,
INCLUDING
AIRCRAFT

Nine Tranaistors, © Tuneablo wavebunds as Roamer Ten
Bullt In ferrite rod aerlal for MW/LW. Retruotable
ohrome-plated teleacople aerlal for VHP and BW. Push
Pull output using 000 mW translstors. 8 Transistors and
3 diodes, tuning condenser with V.H.¥. -ootlon,(;e}?umte

ooil for ulrcraft, moving ooil loudspeaker, volume ON/OFF
and wavechange, Attractive all white oase with red grille
and oarrylng strap. 8lae 8} x 77 x 2§” approx, Parts

Prlce List and Plans 30p (Free with parts).

Total £ .95 (POP & Ins, 44p

Versens
Bu"dlng 6 P& l.’ £1-08)
Costs

POCKET
FIVE

3 Tunable wavebands, M.W,
L.w. and Trawier Band,
7 stages, B translstors and
2 diodes, aupersensltive .
ferrite rod aerial, moving ocoil Total Building Costs

loudspeaker, attractive black PP&
and gold oase. Blze 83" x 1§ > £2 '2 Ins.
3}” approx. Plans and Parts 24p

Price List 15p (Free with parts), (Overseas P & P 68p)

TRANSONA
FIVE

‘Wavebands, transistors and
rpeaker as Pocket Five.

Building Costs Larger Case with Red
Totaljly :P 1 8peaker Grille and Tuning
D 0 & Ins. Dial. Plans and Parts
26p Price List 15p (Free with

(Overseas P & P 65p) parts).

NEW

Everyday
Series

Build this
exoiting Now
serlos of designs

E.V.5, 5 Transistors and 2 diodes. MW/LW,. Powered
by 4} volt Battery, Ferrite rod aerlal, tuning condenser,
volume gontrol, and loudapeaker, Attractlve cake with
rod apeaker gritlo. Hize 07 X 853} x 91” upprox.

Purts Price List and Plana 16p. Free with parta,

Total PP & Ing, 30p
Bullding £ 2 L 7 3 {Overseas
couts P & P 70p)

E.v.0, Case and looks as above, 8 Tranalstors and 8
llodes, Powsred by 9 volt battery. Ferrita rod aerial,
loudspeakesr, otc., MW/LW ooverage.Push Pull outbut,
Parts Prico List and Plans 15p. Free with parts,

Totsl PP & Ins, 30p
Bullding £ 3 G 60 {Overseas
Oosts P& Pusp)

E.V.7. Cnse und looks as above, 7 Transistors and 3
diodes. 8ix wavebands, MW{LW, Trawler Bund, BWI.
BW2, 8W3, powered by § volt battery, Push Pull sutput.
Tolescoplo merinl for short waves,

Parts Prios List and Easy Bulld Plans 20p. Free with
parts. Oversecan P & P £1:05,

Total PP & Ina 81p
Building . 0
Qosts £4 8

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebanda: MWI1,
MWZ2, LW, BW1, 8W2, BW3
and Trawler Band. Built in
Ferrite Rod Aerial for MW and
W. Retractable chrome ovlated Telescopic aerial for
8hort Waves. Push pull output using 800mW tranelstors.
Car aerial and Tape record sockets. Belectivity switch.
8 tranaistors plus 3 diodes. Fine tone moving coil speaker.
Ajr spaced ganged tuning condenser. Volume/fon/off,
tuning, wave change and tone controls. Attractive case
in rich cheatnut ehade with gold blocking. 8ize 9 x 7 x
4in, approx. Easy to follow instructions and diagrama.
Parts price 1ist and plans 25p (FREE with varts).

Total bullding costs £6 .98 PP &

e
3390

Overseas P & P £1-03) Ins. 47p

l; T R A N s El G H T 8 TRANSISTORS and 8 DIODES

8 Tunable Wavebands: MW, LW, 8W1, 8W2, 8W3 and Trawler Band.
8ensltlve ferrite rod aerial for M.W. and L.W. Telescopic aerial for 8hort
Waves. 3in. 8peaker. 8 Improved type translstors plus 8 diodes. Attractive

case in black with red grille, dial and
black knobs with polished metal Inserts.
8lze 8 X 8} x 2{ln. approx. Push pull
output. Battery economiser switch for
extended battery llfe. Ample power to
drive a larger rpeaker. Parts prlce list

Total building costs

£4'48 PP & Ins. 33p

ROAMER
TEN

WITH VHF INOLUD-
ING AIRORAPT

10 Transistors,

© Tunsble Wavebands,
MWl MW2, LW, §WI1,
SW2, 8W3, Trawior
Band, VHF and Logal
Station also

Alroraft Band

Built in Ferrito Rod Aerlal for MW/LW, Reiractably,
chrome plated 7 section Telescopio Aerial, can be angled
and rotated for penk short wave and VHY llstening. Push
Pull output uslng 800mW Translitors. Car Aerisl and
Tape Reocord 8ockets. 10 Transistors plus 3 Diodes, Fire
tone moving coll speaker. Ganged Tuning Condenser with
VHP neotlon, Beparate coll for Aircrait Band. Volume
on/off, Wave Change and tone Control, Attractive Cass
in black with silver blooking. Bize #” x 77 x 4”. Easy
to follow instruotiona and diagrams. Purts price list and
plans 30p (FREE with parta),

Totai building oosts £ 8 -50

(Overseas P & P £1-08)

PP&
Ina. 82p

‘“EDU-
KIT"

Build Radloy,
Amplifiers, eto.,
from easy stage
dlagrams. Five

units including
wester unit
to construet.

Components inolude:

Tuning Condenser: 2 Volume Controls: 2 8lider 8witches:
Fine Tone Moving Coil 8peaker: Terminal Btrip: Ferrite
Rod Aerial: 2 Plugs and Bockets: Battery Clips: 4 Tag
Boards: 10 Transistors: 4 Diodes: Resistors: Capacitors:
Three }” Knobs. Unlits onoe constructed are detachable
trom Master Unit, enabling them to be stored for future
uae. Ideal for Bchools, Educational Authorlties and all
those Interested In radlo construction.

Parts price tist and plans 286p (FREE with parts).

£5.50 PP & Ins 33p

ADIO EXCHANGE LTD

¥ Callers side entrance *‘Lavells” shop.
% Open 10-1, 2.30-4.30, Mon.-Fri. 8-12 Saf.

Total building
costs

and plans 25p (FREE with parts). (Overseas P & P £1-05) L ] - - - H o= - - - - - -
[ ] 7

ROAMER slx CASE AND LOOKS AS TRANS-EIGHT To RADIO EXCHANGE CO., 6ta HIGH STREET, BEDFORD, MK40 1SA ]

6 Tunable Wavebands: MW, LW, 8W1, 8W2, 0 Tel.: 0234 52367. Reg. No. 788372.

8W3. Trawle: band plus an extra Medium waveband for easier tuning of Luxembourg, -

ete. Sensitive ferrite rod aerial and telescopic, aerial for Short Waves. 8in. 8peaker. lenclose £.......oovvvvvinnnn. FOE weetor e Bovssset oo o flaibd 3 o dvessToTets < oo s oA

8 stages—o6 transistors and 2 diodes. Attractlve black case with red grille, dial and .

black knobs with polished metalinserts,  Total P P & Ins. 31p ]

Size 9 x 5§ x 21iu. approx. Plans and  building £3 '98 (Overseas N AMIC .t ot 2ol s s e bt T e oo sy e o] e BB it B0

barta price list 25p (FREE with parts).  costs P& £1-05) | ey ]
'y Address ... e T

PN

Please dd 10for VAT INC.Psp

Dept. LPW23.)
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AUDIOTRONIC MODEL ATM.)
Top value 1000 o p v.
pocket mult!

Rangea: 0[10[60/250/1000v
AC and DC

DC Current 0-1mA/100mA.
Reslstance 0/150k ohms.
Decibels —10 to +22dB.
Bize 80 x 60 x 28mm.
Complete with test leads.
£22-85. Post 16p.

RUSSIAN 22 RANGE MUI.TIMETER
Model 487
A Afirst clus vemtlle ln~
strument manufactnred In
UB.B.R. to the highest
standards. Ranges: 2-5/10/
80/260/500/1000v D.C. 2-5/
10/50/260/500{1000v A.C.
nt 100wA[1/10/
100mA,

[1A istance
300 ohm/a/swaooKISmn
Complete  with  batteries.
test leads, Instructlons and
sturdy steel carrying case.
£4-85. P. & P, 25p

MODEL 500
80,000 O. P V wlth over-

load protect mirror scale,
0/-5/2- 5/10/25/100/250/500/
1,000v. D.C 5/10/25/
100/250/500/1 000V A.C.
0/60..A/5/50/500mA. 12
amp. D.C. 0/60/K/6 Meg./
60 Meg Q

£0-95. Post pald.

Leather Case £1-75

TMK LAB TESTER.
100,000 O.P.V. 8iin.
Scale Buzzer 8hort Cir-
cult Check. Bensitivity:
100,000 O.P.V. D.C. 5K/
Volt A.C. D.C. Volts:
-5, 2-6, 10, 50, 2560, 1,000
V. AC. Volte: 3, 10,
50 250, 500, 1,000V.

D.C. Current: 10, 100uA,
10, 100, 500mA, 2-5, 10 amp. Resistance:
1K, K, 100K 10MEG, 100MEGQ.
Decibels: —10 to +49 db. Plastic Case
with Carryving Handle. 8ize: 7}in. x 64in. x
3{in, 819-85. P. & P. 25p.

Model S-100TR MULTIMETER/
TRANSISTOR TESTER
100 000 o. p v. mirror scale/
erload rotection. 0/-12/
e/s/12130/12o/000 v DC.
0/6/30/120/600. V AC. 0/12/
600uA/ 12/300mAf12 AMP
DC. 0/10 K{1 MEG/100MEG.
—20 to +50db. 0-01--2 MFD.
Transistor tester measures
Alpha, beta and Ico. Complete
with batlerles, instructions
and leads. £14-95. P/P 25p.

KAMODEN HM.350 TRANSISTOR TESTER
High quality instrument
to test Reverse Leak
current and DC current.
Amplification factor of
NPN, PNP, transistors,
dlodes, BCR's etc. 4” x
43" clear scale meter.
Openul trom internal

1 with

Ll

U4312 MULTIMETER
Extremely sturdy instrument for general
eleokrical use. 667 0.p.v.
0/-8/1-5/7-5/30/60/150/300/
600/900 VDC and 75mV.
0/-8/1-6/7-5/30/60/150/300
800/600 VAC.
o/aoo,m/l 5/6/15/60/150
600mA/1-5/6 AMP. D.C.
o/1 5[6/16/60/160/6001111\[
1-5/6 AMP.
0/200 n/sxlsox Q.
Accuracy DC 1%. AC 1-5%.
Knife edge pointer, mirror scale. Complete
with sturdy metal carrying case, leads and
instructions. £0-76. P. & P. 26p.

HIOKI MODEL 700X
100,000 O.P.V. Overload

protection. Mirror acale.
-8/-6/1-2{1-5/3/6/12/30/60/
120/300{600/1200V DC
1-5/3/6/12/30/60/150/300/600
1200 V. AC.
156/30.:A/3/6/30/60/160/300mA
6/12 AMP. DC. 2K /200K /2

Meg/20 Meg ohm —20 to
+63dB. £14-88. P. & P. 20p

MODEL C-7080 EN
Glant mirror -c.le
200000pv 0/25/1/
25[10/50/250/1000[
5000V. D.C. 0 /26 | 10 /
50 { 250 [ 1000 / 6000\’
AC. 0/60;1A[1/10/100/ —_
800mA |/ 10 amp. D.C.
0/ 2K [ 200K [ 20 meg
— 20 to + 50 dB.
213-85. Post 35p.

370 WTR MULTI- METER
Features A.C. current rang
20,000 o.p.v. 0/ n/z 5/10/50/
250/500 1000 V. D.C.
0/2-5/10/50{250/600/1000V AC
0150,;1\/1/10/100“/1/10 Amp

0/100mA/1/10 Amp AC
0/5K 50K /500K/6 meg/ 50
meg.

—20 +62db.

£217-50. P. & P. 25p.

inutrucuonu, leads and
sarrying handle. £12-50.
Post S0p.

MODEL 44%9A IN
CIRCUIT_TRAN-
SISTOR TESTER
Checka true A.C.
beta in { out, Checks
lco. Checks diodes
out.

LO 2 - 560. cho 0 DOOOMA 220/240 V
operation £17-50. Post 25p.

LB3 TRANSISTOR TEFI'E!,T,;—_

Tests ICO and B.
PNP | NPN. Operates
from 8v battery. Com- |
plete with all in-
-trucﬁons. etc. £3-95.

Lk}
B o, & ]

LB4 TRANSISTOR
TESTER

Tests PNP or NPN tran-
sistors. Audio Indication.
Operates on two 1-5v bat-
teries. Complete with all
instructions, etc. £4-80.
P. & P. 20p.

TE-40 HIGH SENSITIVITY

A.C. VOLTMETER

10 meg. input 10 rangea:

001/ 08/ 1/- 31113110130/1001
00V. R.M.B. beps.-1-2 Mcfs.

+50dB.

—40 to
brand new
with leads snd lnstructions.
Operation 230V. A.C. 817-50.
Carr. 25p.

TE-65 VALVE VOLTMETER |
28 ranges. D.C. volts
1-6-1,600v. A.C. volts
1:5-1,600v. Realstance up
to 1000 megohma. 0/
240v.  AC. operation.
Complete with probe and
instr

Decibels

KAMODEN 72.200
MULTITESTER
High sensitivity tester.
200,000 o.p.v. Overload pro-
tection. Mirror scale. Ranges:
0f-08/) 3/3/30/120/600/
1200V.
0[3/12/60/300/11200V
o / 6uA | 12mA / 120ma § 2
800mA [ 12A. D.C.

0/12A. AC

=20 to +08dB 0
200 meg obms. £18-

ALL PRICES ARE SUBJECT
TO 10% VAT

2K [ 200K | 2 meg [
5. Post 30p.

672

£17:50. P. & P. 30p.
Additional probes avail-
able: R.F. £212; H.V.
£2-50.

KAMODEN HM. 7208
FET. V.OM.
Input impedance 10 meg

A.C.
0/"5uA/25/"5/250
D.C.

- 20 o + 62dB

0/5K / 50K { 500K | Smeg
500meg ohmas.

£14-95. Poat 30p

TME MODEL 117 F.E.T.
VOLTMETER
Battery operated, 11
meg input, 26 ranges.
Large 4§” mirror scale.
8ize 57”7 x 41" x 2¢”.
DC VOLTS 0-3-1200V
AC VOLT8 3-300V
RM8. 8:0-800v P-P.
DC CURRENT -12-
12mA. Resistance up
to 2000M ohm. Decibela —20 to + 51dB.
Complete with leadsfinstructions. £17-50.
P. & P. 20p.

KAMODEN HMG-500 INSULATION
RESISTANCE TESTER
Range 0-1000 Meg-
obms, 500 Voit.
Battery operated.
Wide range clear
meter 417 x 4",
Complete with de-
luxe carrying case,
batteries, instruc-
tions. £19-85. Post 30p

MODEL U43)1 SUB- STANDARD MULTI-

RANGE VOLT AMMETER

Aanaitivity 330 ohms/Volt

AC and DC. Accuracy

05% D.C. 1% AC. Bcale

length 165mm. 0/300/750uA
- f80]75]

ELECTRONIC

AMP AC 0/ 756 ) 1560 |
800 / 760mV / 1-6 /| 8/ =

7-5 )16 [ 80 / 76 | 150 [ 800 [ 760V DC
0/760mV /1-5 ] 8/ 75 156/ 80 | 75 [ 160 ] 300
{750V AC. Automatic cut out. Bupplled com-
plete with test leads, manual and test certifi-
cates. £49-00. Post 50p.

BELCO AF-5A SOLID STATE SINE
SQUARE WAVE C.R. OSCILLATOR
Slne 18 x 200,000 Hz; 8quare 18 x 20,000 Hz

QOutput  max.

+ 10 dB. ] s >
{10 K ohms) |

Operation in-

ternal batterles | 10

Attractive 13- ‘ ‘

2.
£17-50.
Carr. 17p. L

tone case 7§* x |

TO-3 PORTABLE OSCILLOSCOPE
8in. tube, Y amp. Sensltivity
0-1v  p-p/CM. Bandwidth
1-5 cps-1-5 MHz. Input imp.
2 meg Q 25pF X amp.
sensitlvity 0:9v. p-p/CM.
Bandwidth  1-5cps-800kHz.
Input imp. 2 meg () 20pF.
Time base. b ranges 10 cps
800 kHz. Bynchronization.
Internalfexternal. Illuminated
scale 140 x 215 x 330 mm. Weight 154lb.
220{240V. A.C. Bupplied brand new with
handbook. £62-50. Carr. 50p.

Cl-5 PULSE
O0SCILLOSCOPE

For display of pulsed
and periodic waveforms
in electronic circuits.
VERT. AMP. Band-
width 10MHz. 8ensi-
tivity at 100K Hz VRMS/
mm. -1-25; HOR. AMP. Bnndwld'.hlSOOKHz
Bensltivity at 100KHz, V RMB/mm. -3-25;
Preset triggered sweep 1-3,000usec.; free
running 20-200,000Hz in nine ranges.
Calibrator plps. 220 x 3880 x 430mm.
115-230V. AC operation. £38-00. Carr. pald.

RUSSIAN Ci-16 DOUBLE
BEAM OSCILLOSCOPE

5 Mcfs Pass Band. SBeparate
Y1l and Y2 amplifiers.
Rectangular 5in. x 4in.
C.R.T. Calibrated trig-
gered sweep from -2 ufsec.
to 100 milli-sec. per c¢m.
Free running time base 50 ¢fs-1 mcfs. Bullt-
in time base calibrator and amplitude
calibrator. Supplied complete with ail
accessories and instruction manual

£87. Carr. Paid.

MODEL AT20] DECADE MHUATOR
Frequency range O0-

200KHz. Attepuator

0-111db, 0-1db step.

Impedance 600 ohma. ‘

Max. input power

30dbm. Size 180 x 90 x 556mTh.

£12-50. Post 37p.

ARF-300 AF/RF SIGNAL GENERATOR

All transistorised,
compact, fully port-
able. AF sine wave
18 Hz to 220 KHz.
AF square wave 18 Hz
to 100 KHz. Output
sine | aquare 10v.
-P. RF 100 KHz to
200 MHz. Output 1v.
maximum. Operatlon
220/240v. AC. Com-
plete with instructions
end leads. £29-85.
Post 50p.

o=

MODEL TE.I5
GRID DIP METER

Transistorised. Operates as
Grid Dip, Oscillator, Absorp-
tion Wave Meter and Oscll-
lating Detector. Frequency
range 440Kc/s-280Mcfs in
6 coila. 500uA Meter. OV
battery operation. 8ize 180 x
80 x 40mpn.

£15-00. Post 20p.

TE-20D0 RF SIGNAL GENERATOR

Accurate wide range signal
generator covering 120
Kcfa 500 Mc/s on 6 bands.
Directly callbrated Varl-
able R.F. attenuator, audio
output. Xtal socket for
callbration. 220/240V. A.C.
Brand new with instruc-
tions £17.50. Carr. 37p.
Blze 140 x 215 x 170 mm.

TE22 SINE SQUARE WAVE
AUDIO GENERATOR!

Bine: 20cps to 200

kcfs on 4 bands.
Bquare: 20cps to 30
kefs. Output inpe-
dance 5,000 ohnw,
200/250V. A.C. up-
eration.  Supplied
brand new awi

guaranteed with instruction manual and

leads. £17-50. Carr. 37¢p.

AUTO TRANSFORMERS
0/115/250V. Btep up or step down. Fully
shrouded.

80 W £2:85 P. & P. 18p

160 W £3-00 P. & P. 18p

300 W £400 P. & P. 23p

500 W £580 P. & P. 33p
1000 W £8-256 P. & P. 88p
1600 W £11-25 P. & P. 43p
2260 W 21900 P. & P. 50p
5000 W 24000 P. & P. 81

“ YAMABISHI ** VARIABLE VOLTAGE
TRANSFORMERS

Excellent quality at low cost. Ali models—
Input 230V. 50/80 c/s. Variable output
0-260V.

MODEL $§-260
GENERAL PURPOSE
BENCH MOUNTING

1 Amp £7-00
2.5 Amnp £8-05
5 Amp £211-75
8 Amp £15-80
10 Amp £22-50
12 Amp £23-60
20 Amp £49:00
25 Amp £68:00
40 Amp £82-50

MODEL $-260B
Panel Mounting. 5

Carriage and
Packing Extra

240° Wide Angle
ImA Meters

MW 1-6 60mm square
MW 1-8 80mm square
P. & P. extra

£4.97 §

230 VOLT A.C.
50 CYCLES

RELAYS

3 sgets of changeover con-
tacts at 5 amp rating, 40p
each. P. & P. 10p (100 lots
£80. Quantities available.




HIGH QUALITY
CONSTRUCTION KITS
Appownted stockists st sl branches
Complete with comprehensive, easy to
Tollow imructions, and covered
by tull quecantee
Post snd packing 15p per kit

AF20  Mono trantisior smplitier , £4 80
AF30  Mono transstor Pre-amplii €261
AF310 Mano smplitier {use two 1o £591
ATS  Automanic Light control . £2.58
AT30 Photo cell switchingunit | . €570
AT50 400w Triac light dimmer/ipeed contel . £4.80
AT5E  1.300W Triac Iight dimmer/speed contiol . £5.70
ATS6  2.200W Triae light dimmer/speed control . £6 30
ATBO  Paychedelic [ight control, singie channel €7 80
AT6E  Psychadsiic light control, 3 channel . Qass
HFB1  Medium wave 1ransitar 1adin €333
HE75  FM transistor recaiver €288
HE310 FM tuper umt . . . €15 81
HE328 De-luxls FM tuner unst . €242
HF330 Stereo decoder for HF310/HF325 | | €396
HE395 Aeiel amphiier lor AM/FM bandi I, o Lgel n
GPII0 Stereo pre-amp or use with 2x AF3 2127
GU330 Tremolo urit for guitars etc £750
NTIO  Power subply 100 m/a 9V stab 12V unstab  £6 16
NT300 Professonsl Subilzed power supoly
2430 Voit. 22 Amp £1261
NT305 Tranustor Somarter 12115V ACIDC 10 6V,
78V ar 9V €450
NT310 Powu mnpw nov AC1o24 18V OC
£4.80

Am .
Power mnmv 240V AC 16 4 5. 15V OC
500mis . . . . .. ...

——" P$S.200 REGULATED P.5.U.

Bolld state. Vartable output
5-20 volt D.C. up to 2 awp.
Independent nieters to
monitor voltage and cure
rent. Output 220/240 V.
A.C. Bize 7§ x 838" x 31~
£19-98. P. & P. 25p.

PS.10008 REGULATED
POWER SUPPLY
Bolld atate. Output 6, 9
or 12 volt DC up to 3
ampa. Meter to monitor
current. Tnput 220/240v
AC, Blze 4* x 3}* x 8}~
£11-97. P. & P. 25p.

MCA. 220 AUTOMATIC
VOLTAGE

STABILISER

Input 88125 VAC or 178,
260VAC. OQutput 120VAC
or 240VAC. 200VA rating.
21197, Carr. 50p.

POWER RHEOSTATS

High quality ceramic cone
atruction.  Windings em-
bedded in vitreous enamel.
Heavy duty brush wiper.
Continuous  rating. Wlle
range avallable ex-stock.
8lngle hale fixing. {n. dla.
shafts. Bulk quantitles avalle
able.
25 WATT. 10/16/60/]00/100/500[1000 ohnik,
95p. P. & P. 10p.
50 WATT. l0/15/50[100/260/500[1000/'_’500
or 5000 ohums. £1-85. P
100 WATT. 1[6/10125150/1001250/60011000
or 2500 ohmsa. £1-95. P. &
230V/240V SMITHS SYNCHRONOUS
GEARED MOTORS
Bullt In gearbox. All hrand
new and boxed. 80 RPH
OW; 2 RPH CW; 20 RPH
oW, ﬂ RPI{ ACW 30
RRH

80p mh Poat 12p.

REFLEX HORN SPEAKER RUH.6
Bullt In driver unit. Im-
pedance 16 ohm. Power
rating 10 watt. Reaponae
380-7000Hz., Approx. size
6” x 6”. Weatherproof

and shock proof.

oun PRICE £4 97 P & P 30p
BYD.5 VERNIER TUNING DIAL

prox. 7-1 ratlo planetary

drlna vernler dials. Log

scale 0-180 degrees. Blank

soales 1 to 0. Scale width
3.

”

AUTHORITIES, ETC.

Send for fully illustrated brochure.

SEW GLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVT. DEPTS., EDUCATIONAL

Over 200 ranges in stock—other ranges to order. Quantity discounts available.

Type SW.100 100 x 80 mm.
15

0uA ...... e IMJ
50-0-50uA  £3-95 AT
100uA  .... $398 - '
100-0-1005A  £3-90 N

500uA 4370

ImA 23-60

20V. D . 2360

50V. D.C. .. £8-60 | Samp. DC. 2360
300V. D.C. £3-60 | 300V. A.C... 2870
1amp. D.C. #3860 | VU Meter .. 24:30

Type $0.830 82.5mm x |10mm Fronts

VU Meter .. £3-50

Type $D.640 63.5mm x 85mm Fronts
£23-05 | 500mA I£~go

50mA

100m4 VU Meter

!8: 80

Type $D.460 46mm x 59.5mm Fronts

0pA ...... 22:80 | 1amp....... 2260
50-0-60uA  £2:80 | 5 amp. .. 22-60
A . 8276 | 10 am . 22:60
100-0-100u4A 2875 | 5V. D, . 8260
004 . 8870 | 10V. D.C. 22-60
800uA .. #8-88 | 20V.D.C. .. £2-60
;m: - 4200 | sov.».C. .. 2260
n o 0 .
T K 300v. D.L. £2:60
soma 2860 1BV.ALC. .. 2270
100t A €360 300V.A.L. .. £270
500 A 42-60 | VU Meter .. 22:00

“SEW'" EDGWISE METERS
Type PE.70. 3 17/32in. x 1 15/32in. x

2%in. deep
50uA 2375 £3-20
50—0—50[.&4 :g:g 2320
1oo-o ]00uA 3-50 2325
2000A #3-40 | VU Meter 2385

*MOVING IRON—

Type MR.B5P. 41in. x 4%in. fronts

Type MR.38P. | 21 32in. square fronts

_ 80mA 2390 200mA . 2226
oo S 100mA £3-90 300maA . 2885
e l 500mA . £3-90 500mA . 2828
nA 1amp... 23-90 750mA £2-85
) g Samp... 2390 1 anp. . . 2825
&7 { 15 amp. 2390 2 amy. . 2225
2 30 amp £3.98 Samp.. ... £895
- ; Bl 8
SOMA ... .. 24-40 2390 . 2265 | 10V. D . 2925
s H: git| B 8
100°0-10041 84.08 23-95 | 4240 | SOV, DI, || 2828
S i Sl e
" ' H # X .
500-0-500uA 8£3-90 3-890 £2-25 | 300V. D.C. 18-85
mA ...... 2300 | 5amp A.C.*  £3:90 £2-85 | 500V. D.C. £2-25
1-0-1mA £3:90 | 10 amnp. A. 2300 2225 . 22-28
5mA £3:00 | 20 amip. A. 2390 2225 . 28-80
10mA £8-80 | 30 amp. A.C.* 23-00 4226 . 2230
i3 ¥
Type MR.52P. 2#in. square fronts :ggg 2280
S0uA ...... 28-50 Lo . 8825 | 8 Meter linA  £2-30
50-0-50uA 43-06 . #4285 | VI Meter .. 2285
100uA ..., 88
100-0-100uA 3
LA coan (4 ! Type MR.45P, 2in. square fronts
..., 2870 | Samp.... 22-40
JmA g 8 Meter 11 5 ] %
10mA g VU Meter .. ﬁi“ Jov. b, n‘qo
S0mA 3 1 amp. A.C. o 2850 R
100mA g Samp. AL, * 2850
500 A 2 10 amp. A.C. * £8-50 . 2245
lamp...... #8-50 | 20 amp. A.C.* 22-80 2940
Gamp...... 22-50 | 30 amp. A.C. * 82-50 2240
£2:40 | VU Meter .. 287
Tvna MR.65P. 3#in. x 3iin. fronts £2+40 | 1amp. A.C. »28-40
50 2370 | 10V. D.C £2:40 | Samp. A.C. *22:40
...... . D.C. h .39
50- o—.'.o;m 815 | 20v. D.C. R || G ey
T00u 3818 22-40 | 20 amp. A
]00-0—]00uA 2310 £22:40 ' 30 amp. AC.*22-40
200uA . 28

8 Meter LA
VU Meter

. AL 260
30 amp. A.C. * £2-00

“SEW'" BAKELITE
PANEL METERS
Type MR.65. 3{in. square fronts

300V, D.C.

. £4:60 [ s0mV. D.C
“ " £8-55 | 100iV. l).‘ 3
SEYEcLER BONATN oo LoMa sffoy: e
100-0-100uA goo 160V. A,
Type ED.107. Size A ... 8270 | 300V. A,
overall [00mm x ‘l’°°-°‘5°°l-‘A ::::8 500mA A.
90mm x [08mm m 580
A new range of high . 2860
quality movlag cofl 2380
instrumenta ideal $8-60 | 30 aup. A.U. * £2-30
i il GHE 8860 | 80 amp. A.C. * £2:80
ments an other g
bench appilcations, 800maA £8:60 | VIJ Meter .. 2388

3 mirror scale. The
meter movement Is easily accensible to
demonatrate internal working. Avallable
in the following ranges:

20V, d.e. 2595
2506
45-06

Dual range

Type 5-80 80 mm. square fronts
-50

7. Dial uize 8" x
Uveratl size 7}” x 4%” x 18” deep including ALL OTHERS 8001:A/5A d.c. 57 00 oa & arap. D.C
knob and coupling. 1” dla. shaft. LIILT (L 6V/50V dc.  £7:00 LD, 300V. A .. 2800
OUR PRICE  £[-62 P & P. lop. Please add postage Fawp. . ViJ Meter .. £3-70
1021 STEREO LISTENING AUDIOTRONIC AHA-101 STEREO | EA.4]1 REVERBERATION MP7 MIXER PREAM