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IronWill...

You know the type . .. whenever you need him to do
one thing he’ll want to do the other. And nothing will make him
change his mind.
It's the same with some people’s soldering irons.
Hopelessly inefficient heat control can give an iron
a will of its own and make soldering operations a nightmare.
If this is what soldering means to you it's time you woke up to Antex.
Just choose a new model from the comprehensive Antex range
of advanced soldering instruments, with unique
constructional advantages . . . low leakage characteristics, interchangeable
bits to match solder-joint requirements, and really precise heat control.

Choose ANTEX-the warm
\ heartediron

MODEL G, »

18 watt
miniature iron,
fitted with long-life
iron-coated bit 3/32"
Voltage 240, 220 0or 110
2 other spare bits available -

1/8" and 3/16""

PRICE £2.26 (rec. retail)

P &P 10p. X

<« MODEL CCN %

220 volts or 240 volts. J i&
The 15 watt miniature model CCN AN

MODEL X25p»
220-240 Volts or 100-120 Volts. Tne
leakage current of the NEW X25 is only a
few microamps and cannot harm the most
delicate equipment even when soldered
“live”, Tested at 1500v. A.C. This 25

watt iron with its truly remarkable I
heat-capacity will easily “‘out-solder’” /&

yourcooD

< MODEL C

Miniature 15 watt soldering iron
fitted 3/32" iron-coated bit.
Many other bits available

any conventionally made 40 and

60 watt soldering irons, due to 4 V= 'at ) from 3/64" to 3/16".
its unique construction / also has negligible leakage. “ Voltages 240, 220, 110,
advantages. Fitted long-life y el Test voltage 4000v. A.C. _ A\ 50 or 24.
iron-coated bit 1/8'". 2 other < Totally enclosed element 1n ceramic shaft, \ PRICE £2.05 (rec. retail)
bits available 3/32° and y Fitted long-life iron-coated bit 3/32". \ P & P 10p.
3/16" Totally enclosed V, 4 other bits avallablel1/8”, 3/16", 1/4" R
element ceramic and steel / iy and 3/64" including Heat Shield.
shaft. Bits do not "'freeze” 4 PRICE £2.48 (rec. retail) P & P 10p.
SECEL o f MODEL MLX KIT : ST3Stand — This stand is made
(rec. re(a:(.i P &P 10p. Battery operated 12v. MODEL SK.2 KIT frf:m high grafjeinsulatlon matarial
Surtable for production work 25 watt iron fitted with Contains 15 watt miniature iron with a chromvum p!ated strong
and as ageneral purpose iron 15' lead and 2 heavy clips  fitted with 3/16" bit, 2 spare bits  Steel spring. It s suitable for all

. for connection to car battery. 5/32" and 3/32" heat sink, solder, models and replaces all previous

Packed in strong plastic wallet  and "How to Solder” booklet. stands. The two sponges at the

MODEL SK.1 KIT with booklet ""How to Solder’’. PRICE £3.25 (rec. retail) side which are easily replaceable
Contains 15 watt miniature iron PRICE £2.54 P &P 10p. serve to keep the soldering bits clean.
fitted with 3/16" bit, 2 spare bits (rec. retail)P & P 12p. Spare bits can be accommodated

5/32° and 3/32", heat sink,
solder, stand and

""How to Solder” pooktet.
PRICE £3.48 (rec. retail)
P&P12p T

? i 7 \
’ I . \
ALL PRICES - d PRICE: £1.00
include VAT at 10% ST (rec. retail) P & P 10p.
— e e e ——— — — s w0 e —— -
‘ D - i enclose cheque/P,Q./Cash l
I Please send the following: (Giro No. 258 1000) PW4

as shown on the illustration,

From radio or electrical dealers,

I ~ car accessory shops or in case of

difficulty direct from: ADDRESS _

ANTEX LTD. FREEPOST
PLYMOUTH PL1 1BR

{no stamp required) Tel 0752 67377 C —
I D EEED S D ST D BN SR DoEs I SN I SIS S SEET G S B G D S e S

NAME

l D Please send the
ANTEX colour catalogue

wWwWWwW americanradiohistorv com
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PRACTICAL VOL 50 NO. 1

ISSUE 807
MAY 1374

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

EDITOR Morris A. Colwell @ NEWS & COMMENT

ASSISTANT EDITOR N
Lionel E. Howes, G3AYA 24 100 YEARS ON-—Leader article and June preview

25 NEWS...NEWS ... NEWS...

ART EDITOR Peter Metalli
G2 34 HOTLINES on recent developments by Ginsberg

TECHNICAL EDITOR

Eric Dowdeswell, G4AR 47 TELEVISION Coming in the May issue
SEEIEE O LT 48 PRODUCTION LINES—Products reviewed by Colin Riches
EDITOR Colin R. Riches 48 COMING SOON IN P.W.
49 NEXT MONTH IN PRACTICAL WIRELESS
PROJECTS SUB-EDITOR
Geoffrey C. Arnold 73 ON THE AIR

TECHNICAL ARTIST 73 Broadcast Bands, Short Wave—Malcolm Connah

Alan Martin 74 Medium Wave—Charles Molloy
SECRETARIAL Jenny Maunder 74 VHF[FM—Simon David
01-634 4292 Susan Corne 77 Amateur Bands, Short Wave/VHF—David Gibson G3JDG
ADVERTS. MANAGER &
01-634 4293 Roy Smith
CLASSIFIELD ADVERTS. ‘ CON STRU CT|0N AL

01-634 4301 Colin R. Brown
26 OSCILLOSCOPE TRACE DOUBLER—A. Foord
Published by IPC Magazines Ltd., 41 TAKE 20 No. 59, Electronic Timer—David Andrews
Fleetway House, Farringdon Street, 42 CAR CASSETTE AUDIO BOOSTER—D. Welch
(opetom (S G Arelh GHEs et 50 EXPERIMENTAL WORKSHOP—M. J. Hughes, M.A.
56 THE MINI-POP Pocket m.w. receiver—F. G. Rayer, G3OGR

SUBSCRIPTIONS 50 “P.W. CRATA" Cassette Recorder and Tuner Amplifier Part 3—
Publisher's Subscription Rate for one Richard Colflin

year to the UK is £3-25 and to the rest
of the world £3-50 including postage.
Enquiries to Subscription Department,
IPCGMagazines Ltd., Carlton House,
88 Gt. Queen Street, London, WC2

5DD. Phone 01-242 4477. International ‘ OTHER FEATURES

Giro facilities Account No. 5122007.

Pleast: state reason for payment “mes- 37 GOING BACK—Marconi Centenary—Colin Riches & Arthur Dow
sage to payee'.

Binders (£1-34) and indexes (11p) can 63 TECHNICROSS No. 4

be supplied by the Binders Dept at the 64 OSCILLOSCOPE TECHNIQUES Part 3—Alan C. Ainslie

same address.

BACK NUMBERS
We regret that we are unable to supply
back numbers of Practical Wireless.

Readers are recommended to enquire ‘ EXTRA WITH THIS lSSUE

at a public library to see copies. Re-

quests for spacific back numbers of SUPPLEMENT—“GUIDE TO LONG RANGE RECEPTION OF RADIO
ractical Wireless and Television only
can be published in our CQ Column. AND TELEVISION”

COPYRIGHT AND QUERIES
© IPC Magazines Limited 1974. Copyright in all drawings, photographs and articles published in "Practical Wireless" is fully protected and
reproduction or imitation in whole or in part is expressly forbidden. All reasonable precautions are taken by “Practical Wireless' to ensure

that the advice and data given to readers are reliable. We cannot, however, guarantee it and we cannot accept legal responsibility for it..

Prices are those current as we go to press.

We regret that we cannot answer technical queries by telephone nor can we provide information or advice on manufacturers’ products other
than that given in the magazine. We will endeavour to assist readers who have queries relating to articles published but we cannot offer
advice on modifications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.

1
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(2@ DISCO SYSTEM

100 WATT
AMPLIFIER

50 WATT
SPEAKER

Vo e o i
HEADPHONES

TWIN TURNTABLE
MICROPHONE WITH PRE-AMP

.'

Units listed below
(a) 100w POWER AMPLIFIER
(b 'I:Ag! gF HI-Fl  HEAD-

(c) MATCHING DYNAMIC

*MIKE’ (attached to h’phone)
FS (d) PAIR 50 WATT SPEAKERS
Black Rexine covered
Cabinetg Sizc approx.

”

187 %
% (e) RSC TDI DISCO CONSOLE

TDI DISCO
CONSOLE

Incorporating twin Garrard SP25

Sonotone or Acos Cartridges with
diamond stylii. Separate Vol. con-
¢rols for uoh turntable. Also
MONITORING FACILITIES, plus
Treble and Bass Controls. Separate
input for ‘mike’ with vol. control

switch. Black Vynide covered
(-) (b) (c) (d) £‘I 49 95 ﬁllbm“u:m ml, n‘"
ustration on le!
“Cur. e300 Or Dop. £23.60 and £69 95
Terms Deposit £50 and 18 monthly 12 mthly pymu 24-54
payments of £7-06 (Total £177-08). (Total £ Carr. £1-50

FANE [JLTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.8. continuons. 2 YEARS' GUARANTEE
High flux ceramle magnoets. ALL CARRIAGE FREE.

R.S.C. COLUMN SPEAKERS IDEAL FOR VOCALISTS
All types 15 Ohms covered in Rexine and V: AND PUBLIC ADDRESS
TYPE C4100 18 ALSO SUITABLE FOR BABS GUITAB OR ELECTRONIU ORGAN

TYPE CI32 30-40 WATTS  Fitted to gt L e, Ve G
feedback howl char
scteristic high flux 13' x 8' 20 watt

9 cone high flux speakers with high power
speakers, Terma: Dep. 4395 and 8 £2| 5 o3t

voice coils. Bize approx. 54”7 x 14” x
IUhly payments £8.87 (Total £65 31) Carr. 65p, DeP: €472 & & mthly pymts £39 79
TYPE C4100 100 WATTS

£4-15 (Total £87-92) Carr. 85p
inc. four 127 50 watt speskers for conserva- £59 95

tlve rating. Extra heavy constructlon. Bize approx. $8X16 X10° Acoustically

filled and pressurised. Terma: Dep. £20-00 & 12 mthly. pyts. £8-90 (Total £88-80). Carr. £1-50

‘POF’ 100  ‘POP’ 60 | ‘POP’ 50

18”7 100 Watt 15”7 60 Watt | 12” 50 Watt

sfgpen | e e
£27.50 | £15.95 .

Dep £1-71 and 8
monthly pay-
ments  21-71
(Total £15-89)
PAIR BUITABLE
ALL PURPOSES

£1595

Carr. Free

Dep: £3-50and 8 Dep. £2.45 and 8
mthly payments monthly payments,

£3-50 (Total £31-50) £2 (Total 218-45)
FOR BASS GUITAR, ELECT. ORGAN, ETC.

‘POP’ 55 12" 60W

ALL RSC PRICES INCLUDE VAT| FANE

INTEREST CHARGES REFUNDED CRESCENDD

on Credit Purchases SPEAKERS

settied in 3 months

MINSTREL 8W GUITAR AMP.| Full range
I lo and ” or 10”7 Bpeaker. OQutput H
Bwatts RS, Contimioaer 3 Jack Tapute for Hiomione ind | 3Vailable 3t  »
Instrument. Mains Neon Controls: Volume, Tone, Tremolo ALL
gpeed T;—;molg"l:ée&sny.d YR £1 9.9 5

erms: epOosi! ! AT mol
payments &-sn (Total £28-07). Carr. free BRANCHES

FAL PHASE 50 Mk.lll AMPLIFIER 50 WATT.
8olid state. 4 Beparately controlled inputa Plus master vol. control.
output ding. Output for /s 3 to 30 ohms. Bize 17" x w
7% X T§". 200-250v. A.C. mains. Qutput 50 watts
ments £4-31. Total £44-41. 239'93
—=_RSG PHANTOM 50
'_ and 12in. Loudspeaker.
e % | instruments). Inc. 3 Inpuu and 2 vol. controll plus Treble, Basa and Presence.
Output Jack for additional 15 ohm 8 ely finlshed in black with

Ind. Bass and Treble Controls. Protective Circuitry against serious
musjc rating. Or deposit £9-93 & 8 monthly pay-
3 Combined 50W Amplifier
For Lead Guitar, Mic., Gram, Radlo, Tape (Not for use with Baas
silver-finished fascia and trimmings. Compwt size, Fitted carrying handle.

Gauss 15,000 Imp 8/15Q Or Dep £2:45 &

FANE SPEAKERS ‘POP’ 25/2 12 in. 25 WATT
Dual Cone 15 Q (for uses £8'75 CREDIT TERMS (PAIRS
Electronic Organ). Carr, free F’}%ht.].’; %:?6)-‘2.80

8 monthly payments £2 (Total £18-45)
other than Bass Guitar or ONLY) Dep. £2:30 & 8
GROUP EQUIPMENT PACKAGE OFFERS

A.L PHASE 50 MK.IIl AMPLIFIER 43888 PACKAGE PRICE
PR.FANE POP 25/8 85W L/SPEAKERS  $17.50 carr.
Termu: Deposit £17-82 and 12 monthly —“ £5 l 095 £1-10
payments of £3-38 (Total £57-88) RE57:48
F.AL. PHASE 50 MK.III AMPLIFIER 43993 PACKAGE PRICE
'l;n FANE POP :go L/SP!;AEKEES 125 50 CKAG Bu"

erms: Deposit and monthly o 10
payments of 23-90 (Total £88-80) 566 48 £59 99 gy
Ak Toses o Aeanes iy oo pecs

it (in Cabinets) i carr,

Terms: Deposit £420-00 and 12 monthly Taaon o £2-0
payments £8-00 (Total 266-80) M £59 99 00

HIGH QUALITY LOUDSPEAKER UNITS =
ALL TWO TONE REXINE AND VYNAIR FINISH |

L125 50 WATT Fitted pair of 12* 50 N

watt high flux speakers for conservative £3

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

Or deposit £7-85 and 8 monthiy payts. of £4-78. Total 245-71

L12/20 127 25 WATT 13,000 | L12/10 10-16 Watt veneer

lines 15 ohms finish cabinet 12”7 unit 8-15
£13.15

£7.95

&8

mthiy pymta £1-42 14" x §”. Carr. 65p.

Terma: Deposit £20-00 and 12 monthly
paymenta £8-90 (Total £86-80). Carr. £1-50 o NLY £59 95
BAE for leaflet UK Mainland

Dep 2415 & 8 ohm. Bize approx. 14”7 x Vet
Dep.
(Total £215-51) Carr. 65p. | mthly pymts £1-04 (Totll 210- 57)

~wce REGENT 50 AMPLIFIER

A powertul high quality all-purpose unit
for lead, rhythm, baas guitar, vocalists,
gram, radio, tape. Peak Output rating.

Loudspeakers.
% Four Jack inputs and two Volume
Controla for instant use of up to four
pick-ups or “‘mikes”. Bass and Treble
controls, 8end 8.A.E. for leaflet.
Credit Terma: Deposit 225

PR At 5o£74 95 (Total £29-12).

Terms:

GP30 AMPLIFIER
For Guitar, Vocal or
Instrumental Group

il Btrong Rexine covered cabinet with
handlcs. Attractive black/silver P.V.C. tascia. Neon indicator.
For 200-250v. A.C. mains. For 8 or 15 ohm
speakers. Send B.A.E. for leaflet.

Deposit £4-40 and 8
monthly payments of £3-09

R.S.C. BATTERY/MAINS
CONVERSION UNITS

A 4 input, 3 vol. control HI-Fi TYPE BM1. An
Loudspeaker unit either horizontal or 30 watt unit with Bsparate Bass all- dry banery
vertical mounting. and Treble controls. Current eliminator. Size
% Two extra heavy duty 12in. 50w valves. Peak output rating.

5% x 4% x 2%in.
approx. Complete-
ly replaces bat-
teries supplying 1-Sv and 90v, to
battery radio where A.C. mains
200/250v. 50c/s is avallable £4 IS

£25-85

Carr. 75p

NOW SEVEN NEW BRANCHES NEW LARGER PREMISES
BOLTON, COVENTRY
DONCASTER, STOCKPORT
SUNDERLAND, PRESTON
and NOTTINGHAM

8.3.74 E

DARLINGTON, NEWCASTLE & DERBY

All items subject to
availability, Prices correct at

HI-FI CENTRES LTD.

Carr. 30p.
MAIL ORDERS & EXPORT ENQUIRIES TO: —

AUDIO HOUSE, HENCONNER LAKE, LEEDS, 13.
Tel: Pudsey (09735) 77681,

TERMS 0.W.0. or 0.0.D. No 0.0.D. under 81.
POSTAGE 28p EXTEA UNDER £3. 88p EXTRA
OVER 23 OR AS QUOTED. TRADE SUPPLIED,

8.A.E. PLEASE WITH ENQUIRIES.

AT HULL,

> @I SUPPLIERS TO GOVT. DEPTS. H.M. FOROCES.
EDUCATION AUTHORITIES & HOSPITALS. Eto.

MAIL ORDERS MUST NOT BE SENT TO SHOPS

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

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

Tel. 021-236 1279 (Closed Wed.).
COVENTRY 17 Shelton Square, The Precinct.
DERBY 97 St. Peter's Street. (Closed Wed.),
Tel. 41361
DARLINGTON 19 Northgate (Closed Wed.).
Tel. 68043

DONCASTER 3 Queenagate, Waterdale Centre.
EDINBURGH Closed Thun)
101 Lothlan Rd. (Closed Wed.). Tel. 220 9501
GLASGOW 326 Argyle St. (Closed Tues.).
Tel. 248 4158
HULL 7 Whitefriargate (Closed Thurs.). Tei. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County (Mecca) Arcado. Briggate
(Closed Wed.). Tel. 28252
LIVERPOOL 73 Dale St. (Closed Wed.), Tel. 236 3573
LONDON 238 Edgware Road, W,2. (Closed Thurs.).
Tel. 723 1629

MANCHESTER 60A Oldham Street (Cloud SV:;‘#B
MIDDLESBROUGH 106 Newport Rd. (Cloud Wed.).
NEWCASTLE UPON TYNE 24 Newpate Shopping
Centre (Closed Wed.), Tel. 21469

NOTTINGHAM 19/19A Market Street

(Closed Thurs,), Tel. 43088
PRESTON 41 Friargate Waik, St. Georges Shoppg Prec
SHEFFIELD 13 Exchange Street (Castle Mkt. Bids,
STOCKPORT (Closed Thurs.). Tel.20718

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

SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573

www americanradiohistorv com
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HUGE DISCOUNTS

AKAI TAPE UNITS Rec. Price

Rec. Price

GXC 36D £64-95 £112-75 GXR 82D £89-95 £124-90

ON LEADING BRAND HI-Fi GXC 38D £96-95 £139-90 4000 DS £78-95 £132-50

ALL R.S.C. PRICES INC VAT [Gxc 36 £85-95 £i25-:50 1721 L £79-95 £120-75

*Full labour and material guarantees for 12 months GXC 40T £|3595 £|8950 CR 8|D £5895 £84 IO
LOW DEPOSIT TERMS OVER § MONTHS . | GXC 46D £105-95 £160-50 £| Carriage All Models.

Wharfedale 150 BYNANS, £24-05  £/7-95 [ GOLDRING GL72 T/Table & P.U. £29-95 (Rec. Price £37-29) Carr. 75p

WHARFEDALE DENTON
WHARFEDALE LINTON
LEAK 150 SPEAKERS
LEAK 250 SPEAKERS

£43-09 Pr. £27-50
£53-35 Pr. £35-95
£51-30 Pr. £29-95
£60-86 Pr. £42-50

with Free Goldring G800 Cartridge worth over £10 fitted to above unit.

GOLDRING GL75 T/Table & P.U. £34-95 (Rec. Price £57-19) Carr. 85p

with Free Goldring G800 Cartridge worth over £10 fitted to above unit.

T/TABLES with MAGNETIC CARTRIDGE/PLINTH & COVER

GARRARD SP25 with G850  SPECIAL PRICE £19-50 (carr. £1)
MacDonald MP60 with G800 SPECIAL PRICE £17-95 (carr. €1)
GARRARD AP76 with G800  SPECIAL PRICE £28-95 (carr. £1)

=7 A HIGH FIDELITY 30 - 30W STEREO

AUDIO FIDELITY MODEL 60 AMPLIFIER.
PAIR AUDIO FIDELITY MARQUESS 30 SPKRS. SYSTEM
GARRARI! SP25 Mk 1V or McDONALD Total Value approx. £165
MP60 with G800 Cartridge. Ready wired on
Plinth with Cover. Cabinets finished in Teak £ 9 9 . 9
Veneer. Send S.A.E. for leaflet. Carr. £3

Teak veneer finish. Acoustically lined-
Bizes approx. Carr. 45p.per enc.

HI-FI SPEAKER ENCLOSURES

LINEAR 202 AMPLIFIER £39-93  £24-75
Wharfedale Denton Tuner/Amp £95 £59-95
Prices shown correct at time of going to press 18.3.74
MARQUESS 30 MARQUESS 30~
MacDONALD MP60

MODEL 60
AMPLIFIER

HI-FI 10 + 10W STEREO SYSTEM

E PECI . ) Rk
SXRD{?:!?})NE'}‘U%%T%%%E2Qvitll\xmspcl;rlxgtl£2 PUSRChl-KCis\E JE8 Size 16” x 11" % 9”. SE8 For optimum perform-
Cartridge wired-on Plinth with cover. Worth Doubke Pressurised. Gives pleasing ance with any 8in.

PAIR DIPLOMAT 10w SPEAKERS, Teak Vi results with any £5 50 Hi-Fispeaker. £6 50
8in. Hi-Fi speaker. Size 19X 104 x9in.
SE10 For outstanding results SEI12  For excellent per-
Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Qutput with 10in. Hi-Fi formance with 12in. Hi-Fi

rating 1.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control + 12db.
Treble Control + 13db. Selector switch for
P.U. or Tape/Radio. For loudspeaker out-
put impedances of 3 to 15 ohms. For
standard 200-250v. A.C. mains operation. b7
Attractive Black and Silver finished metal
fascia plate and matching control knobs.

spkr. Size 253 x 16
X9in. Ported

€675 Friyir£7-95 |G
AUDIOTRINE HI-FI SPEAKER SYSTEMS

Consisting of matched 12in. 11,000 line 15 Watt 15 obhm
high quality spealer, cross-over unit and tweeter. Smooth

response and extended frequency range . Carr.
- g%f{#ET%vm?g glfmrgﬁwrscmg‘u?liumﬂg ) ensure surprisingly realistic reproduction. £6 5 33p
COMPRERENSIVE WIRING DIAGRAMS & INSTRUCTIONS £]9,7§ Cerr. \\\ iy OR SENIOR 15 WATT INCLUDING £7.485 Carr.
Or FACTORY BUILT IN TEAK VENEERED CABINET N 40p ”  HF126 15,000 LINE SPEAKER 9p

as Nlustrated £16-50 or dep. £2-12 and 8 monthly payments £2-12 (Total £19:08).

AUDIOTRINE HIGH FIDELITY SPEAKERS

Heavy construction. Latest hlgh efficiency ceramlc magnets.
Plasticised Cone surround. D" or ““T" indicates Tweeter Cone

R.S.C. TA6 6 Watt HI-FI AMPLIFIER

200-250v. AC mains operated. Response 30-20,000 c.p.s. —2dD.
Separate Bass and Treble 'lift and cut’ controls, 3 input sockets for
Mike, Gram, Radio or Tape. Input selector switch. Output for

O

s

providing extended frequency range np to 15,000 c.p.s. 3-15 ohm spkrs. Max. sensitivity 5mV. O/P rating 1.H.F.M. Enclosed enanelled case
Impedance 3 or 8-15 ohms. PLEASE STATE CHOICE. 8 x 21 x 5}in. Silver flnish facia 10} x 3iin. Carr, FACTORY BUILT
Exceptional performance at low cost. Complets kit, wiring diagrams and instructions. £7°95 Jop. £10-95
g;?ggg 12" {Og 22'25 HF120D 12° 18W £560 :
” 10 330 HF126 12° 16W £8-35
Erigep 10 low g0 Heiss  1x 1w esss | R g C TAI2 MKINl 6-5+6.5 WATT STEREO AMPLIFIER

Fully Transistorised. Hi-Fio/p of 6:5 watts per channel. Optimun performance with any
crystal or ceramic P.U. Cartridge, Radio Tuner. Tape Rec. ete. Input Sel. 8witch, Bass,
Treble, Vol. & Bal. Controls,. COMPLETE KIT OF PARTS WITH FULL £ I 2.99 Carr.
Send 8.A.E. for leaflet. WIRING DIAGRAMS & INS'IBUCT;OI;S 40p.
Factory built with Or in Teak Dep. £2:50 & 8 mthly pymt
12 mths guarantee £16-95 Veneer housing £19-95 £2-50 (Total £22-50).

AUDIO FIDELITY FR1 SPEAKER KIT

FANE 807T HIGH FIDELITY SPEAKER

A full range 8in. 10 watt unit for excellent sound quality, in suitable
enclosure. Cast chiassis Roll P.V.C. cone surround and long throw voice
coil to achieve very low fundamental resonance of 30 c.p.s. Tweeter
cone is fitted to extend high note response. Frequency range 25 Hz to
156 KHz. Gauss 10,000. Tmpedance 3 or B8-15 (). £3 99
PLEASE 8TATE IMPEDANCE REQUIRED List £4-99 ->° Response 30Hz-18K Hz. Rating 15 Watts. Imp. 8-15 ohms.
8” Bass Unit, Pressure iII
each. Carr. Free.

MODEL B803T 8" 15w. with parasitic Tweeter. £5 50
Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-15Q. * Liat £6- 99 Tweeter, Crosg-over etc.
FFE.
R.S.C. Mkill SUPER 30 HIGH FIDELITY STEREO AMPLIFIER | . >" £14-99 pair

BUILD AN AMPLIFIER WORTH APPROXIMATELY -
DOUBLE THE KIT PRICE INCLUDING CABINET ‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM
% Moderate size only 25 % 14 X 10is. approx.

Only high grade components by ieading manufacturers
Push Button Selector Switching For Magnetic or

+

" ; : % Respouse 30-20,000 c.p.s.
 Ran Tndieator 1 endprones e s of Price Impedance 15 ohms SALEREIKID
* Satin Silver Finish Metal Fascia ~ Output (per chan. * Performance comparable with @O Carr.
* Solid State Circuitry nel) 1S watts RMS COMPLETE KIT units costing considerably more B
: Twenty Silicon Transistors into 8%,. Fre- (less cabinet). .5[] Consists of (1) 12in. 15 watt Bass
Four Dslgd(fs,sl:{)lg l}gctlﬁers gui‘rllcyl l;(e)sponld{se gall"r_. 70_;;. }mlt Tvnhlcaslchasms. R(zlzl)raubber conet::_n;l;zl(l_r;?l &
n -A.E. T z to z abinet if req. or ultra low resonance. -way quar! |
full descriptive leaflet. + 14 dB. £S5 extra. series cross-over system. (3) 8 X Sin. high flux

middle range speaker. (4) Dome Pressure T weeter.

(5) Quantity acoustic damping material. (6) Handsome Teak
veneered cabinet. (7) Circuit and full instructions. Terms:
Deposit £3-71 and 8 monthly payments £3-12 (Total £28-67).

R.S.C. STEREQO FM IIT TUNER.

in cabinet £37 50

FACTORY BUILT UNIT INC.
CABINET with 12 months' guar-
antee. Or Dep. £7 and 8 monthly
payments £5-17 (Total £48-36).

Visually matches
Super 30 Mk. IIT

£42:50

FULLY GUARANTEED. Impregnated and Interleaved where necessary. SELENIUM
R.S.C. TRANSFORMERS, L.F. CHOKES & RECTIFIERS §l i o o 2s0r. boojs. Soreened RECTIFIERS
MIDGET CLAMPED TYPE 2| X 2§ X 2}in. TOP SHROUDED DROP-THRO' TYPE CHARGER TRANSFORMERS 0-9-16v. 1{a. $1-10, F. W. (Bridged)
250v., 60mA, 8-3v.2a ... ... ... £1-10 | 250-0-250%. 70mA, 6-3v. 2a., 0-5-6 3v. 2a. £1-49 | 2ya. £125; 3a.21-40; b6a.81-60; 6a.41'85: 8a.22-20 All 8/12v. D.C.
250-0-260v., 60mA 6-3v 2 .......... .. 21-16 | 250-0-250%. 100mA, 6-3v. 3-6a. . ... . B AUTO (8tep UP/step DOWN) TRANSFORMERS output. Max. A.C.
250-0-2505. 100m A, 6-3v. 2a., 6-3v. 1a. 0-110/1205. 200-230-250v. 50-80 watta £1:25, input 18v.

FULLY SHROUDED UPRIGHT MOUKNTING 350-0-350%. 80mA, 6-3v. 2a., 0-5-6-3 150 watts, 82:10 250 watts £3:00; 500 watta £6-40 Ja, 28p. 2a, 88p.
250-0-250v. 60 A, 8-3v. 2a., 0-5-6-3v. 2a.  £1.55 | 250-0-260w. 100m A, 6-3v. 4a., 0-5-6- 3a, 55p. 4a, 72p.
250-0-250v. 100inA, 6-3v. da., 0-5-6-3v. 3a. #2-45 | 300-0-300v. 100mA, 8-3v. da., 0-5-6- OUTPUT TRANSFORMERS 6a, 88p.
300-0-300v. 100m A, 6-3v. 4a., 0-5-6-3v. 3a. £2-45 | 300-0-300v. 130mA, 6:3v. 4a., c.t. 6:3v. la. Push-Pull 8 watts EL84 to 3 Qor 1602 .. 86p L.F. CHOKES
300-0-300v. 130m A, 6-3v. 4a. c.t., 6-3v. la. Suitable for Mullard 510 Arplifier. ... .. 2285 { Push-Pull 10 watts 6V6, 3-5-8-16Q0 .. £1-66 B

For Muliard 510 Amplifier Lo £2.95 | 350-0-350%. 100mA, 6-3v. 4a., 0-5-6-3v. 3a. £2:46 | Push-Pull EL84 to 3 or 15 £210-12 watts. . £1-50 150maA, 7-10H, 250
350-0-350v. 100mA, 8 3v. 4a., 0 5-6-3v. 3a. £3-46 | 350-0-350v. 150mA, 6-3v. da., 0-5-8-3v. 3a. £2-85 | Push-Pull Ultra Linear for Mullard 510, etc. £2:45 Y 77p;  100mA,
350-0-350v, 150mA, 8 -3v. 4a., 0-5-6-3v. 3a, £2-85 | FILAMENT or TRANSISTOR POWER PACK | Push-Pull 15-18 watts, scctionally wound 10H, 200 € 96g:
425-0-425v. 200m A, 6-3v. 4a., c.t., 5v. 3a. £5:456 § Types 6-3v. 1-5a. 55p; 6-3v. 2a. 80p; 6-3v. 3a. 86p; 6L6, KT66, ete, for 3or 15 2 ... ... £2-20 80mA, 10H, 350 2
425.0-426v. 200mA, 6 -3+. 4a., Twice 5v. 3a. £5-80 | 6.3v. 6a. £145; 12v. la. 61p; 12v. 3a. or 24v. | Push-Pull 20 watt high quality sectionall b5p: 60mA, 10H.
450-0-450v. 250mA, 6:3v. da., c.t., 5v. 3a. £6-00 | 1-5a£1.50: 0-9-18v 1}a $1-26; 0-12-25-42v 2a$1-85. wound EL34, 616, KT66 etc. to 3or 162 £3-85 1 400 (2 28p.
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incl. P. & P.and V.A. T,

Ready built unit, ready for connection to the L.F. stages of
existing FM Radio or Tuner. A tell take light can be connected.
The Unit is a small printed circuit, no further alignment
necessary.

L.E.D. is recommended as the indicating light. Suitable
device available from us at 36ip. Instructions included.

d Wams|.G. AMP,

Incl. P, & P. and VAT
on [ Order Code I.C.A 1

on P.C, Board with all components

or 2 on one board for £2-86

Order Code 1 C A 1/S

These amps. are supplied with a free booklet
on connecting up, specifications and easy to
build projects using the i.C A.

5W & 10WAMPS

"‘"”f%g“ SWony £1.98
10W ony £2.49

inc. P. & P. and VAT
These matchbox size amplifiers have an exceptionally
good tone and quality for the price. They are only 24”x 13",
The 5W amp will run from a 12V car battery making it very
suitable for portable voice reinforcement such as public
functions, Two amplifiers are ideal for stereo. Complete
connection details and treble, bass, volume and balance
control circuit diagrams are supplied with each unit.
Discounts are available for quantity orders. More details on
request. Cheapest in the UK. Built and tested,

Now available for 5 &10WAMPS

Pre-assembled printed circuit boards 2” x 3” available in
stereo only, will fit -15 edge connector.

Stereo Pre-Amp 1 (Pre 1), This unit is for use with low gain
crystal or ceramic pick-up cartridges £1-21
Stereo Pre-Amp 2 (Pre 2). This unit is for use with magnetic
pick-up cartridges. £1-69
Stereo Tone Control (STC). This unit is an active tone
control board and when used with the right potentiometers
will give bass and treble boost and cut. £1-21
Instruction leaflet supplied with ail units. Post and
packing and VAT included in prices.

| enclose £. 5 ao for. ... . .. Decoders,. ............

IWAmMps/......... .... SWAmps.. ......... . 10W Amps;,.

Stereo Pre-Amps t ... . ....... Stereo Pre-Amps 2 .................. l

Sterec Tone Controls ....................

(Please insert quantities and delete those not applicable) l
I Name ........ . . e

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

Dept. D, 222/224 West Road,
I - - Westcliff-on-Sea, Essex SS0 9DF
T B
Co. No. % elephone: Southend (0702) 46344
R I N I I TN R S S
4 Y

PRACTICAL
Q WIRELESS
é ALL

SILICON!
ELECTRONIC IGNITION SYSTEM

This Capacitor-Discharge Electronic Ignition System was
recently described in 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-
clrcuit 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
constructional details. .

The original circult 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 2”.
Complete assembly and wiring manuai 25p, supplied with de-
luxe kit only, refundable on purchase of kit.

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

Price: Standard Kit ................ £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%
Enquiries Invited 10-49 Less 15%, 50-99 Less 20%,
Mall 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. WSt 1UZ
Tel. Walsall 34365

TOP QUALITY SPEAKERS FROM
GORAL AUDIO CORPORATION

12”7 30W 8 ohms roll surround 3 cones flat 30 Hz to
18 kHz. The very best. Worth at least £25. Yours for
£15 + vat.

8” 10W 8 ohms roll Surround and tweeter cone. Ac-
claimed by many as the clearest Speaker yet.
Give away price £2-50 4 vat.

Coral Audio Agehcy,
13 Banff Rd., Manchester M14 5TA.

Callers—242 Claremont Rd., by Wimslow Rd.,
Manchester.

Free brochures and specifications on request.
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¥ SAME
‘DAY

MAPLIN ELECTRONIC SUPPLIES

LA R(.h ORGAN BUILDERS SERSVICE

MES announce the very latest development in organ

circuitry.

THE DMO2
13 Master Frequencies on ONE tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES

v 13 frequencies from C8 to C9. ¥ Each frequency MAPLIN: Projected site of London’s third airport.

Model 120

digttally derived from a SINGLE h.1. master oscillator.
@ t Y Iritial tuning for the WHOLE ORGAN: ONE | TRANSISTORS, DIODES & IC’s.
erojecrs peserve o CRNTUTION SIMPLE ADJUSTMENT. o Relaive tuming NEVER | oclyr gop | DF1Ss  1sp | 0A% »
BFY! OA9L
PROFESSIONAL QUALITY INSTRU- |5 other musicians. v Outputs will directly drive most ﬁg}gg %g; M;‘I:‘r;i}bl g%g 1}‘;5?14 4;
MENT CASE—4 MODELS types of dividers including the 8AJ110. % And each | 4 pj49 47p | OC44 20p | 1N4148 4p
. » output can also be used as a direct tone source. ¢ Varl- | 4Dyg)/2 89p | OCT71 20p | 1N4001 ép
Model 120 all alumintum two part able DEPTH AND RATE tremulant optional extra. | pejg7 10p | TIS43 28p | 1N4002 84p
construction. Top and sides, blue % Gold-plated plug-in edge connexion. -+ Complete | 108 10p | eN1711 24p | 1N4003 7
hammer finish, front, rear and fibre glass board (including tremulant if requlred) ONLY | poy09 10p | 2N2219 25p | 1N4004 P
base: white. 0ther§: mild steel 37in. x 4:5in. v Very low power consumption. BC147 10p | 2N2646 45p 1N 4005 8p
P M G X et % EXTREMELY ECONOMICAL | % S.a.e. please [ BC148 10p | 2N2905 33p | 1N4006 8§p
reoal:-' anel 'blue hammer. Detach- PRICE. % Ready built, tested for full technical | BC149 12p | 2N2007 25p 1‘:‘14007 8p
able glum'inlum front panel finished in white. and fully guaranteed. detafls. BC168 13p | 2N29260 10p | WOO05 30p
pa . DMO2T (with tremulant) ONLY BC169C 12p | 2N2926Y 10p | WO4 33p
Dimensions in inches, Model 320 £14-25. Trade enquiries | BC182L 10p | 2N2926G 10p | 741C 8-pin
Model w o D Price DMO?2 (without tr ) £12-25. { b BC204 14p | 2N3053 18p D.I.L. 36p
1200( € 8 2 6 £1-85 | §AJ110 7-stage frequency divider in one 14 pin DIL BC209C }é“ ggagig ;” ‘“C “ “pin 45
220 8 8 3 £2-85 package. 8ine or square wave input allows operation BDI131 Mp AA3119 ,(7’9 DIL S ket »
291 8 6 6 £9.90 | from almost any type of master oscillator including the gg{g?/? ‘1_28 197 10: st ocke! 8201)
. 2 (W 7 X b 1 . a .
320 12 2575 DMO?2 (when 97 notes are available). Square wave BD135 36p BY164 a9p 14-pin 15p

outputs may be modified to saw-tooth by the addition
of a {ew components. 8AJ110: £2:83 each OR special
price for pack of 12: £25-00. 8.a.e. please for data sheet.

12 8
Chassis for nodel 320 £1-75 extra.

Gee our catalogue for our {full range of transistors. 74 series
for free illustrated learlet.

1.C.’s bridges etc.

Please send s.a.e.

CAPACITORS PLUGS AND SOCKETS WE KNOW YOU NEED

8ub-miniature |T !
Axial lead electrolvtic 7 {( ? TG
'\“d V Price Mfd V Price = % is STACKED with dozena

63 6p 68 6386p % ﬁ ¢4 of tempting new lines.
1'5 63 6p 68 16 6p X / BRIMMING OVER with
2:263 6p 68 63 10p @ / clear  iliustratlons
3-363 6p 100 4 6p \l(d V  Price k- # 3) — and detailed data.
4763 6 100 10 8p 470 63 Bp| g SR o 1) WE’RE WAITING
6840 8p 100 25 6p 470 10 10p ,. / TO RUSH YOU
6863 8p 100 40 8p 470 25 12 3 & |y A COPY
10 25 6p 100 83 12p 470 40 18p } Youll be iMPRESSED
10 63 6p 150 6:38p 680 63 100 | pIN PLUGS MAINS R88 8 way chassis Std. 1” stereo plug with our POST FREE
16 16 6p 150 16 6p 680 18 12pJ.pin (1 flat) Bp P360 3 pin 154 socket 62p Plastic 18p ordering system, EX-
15 40 6p 150 25 6p 680 25 18p| g pin 9p chassis plug with Screened 30p CITED by our BIG
'15 63 6p 150 40 10p 680 40 22p | "Lin 5 pin A line socket. Per Oyen nono socket VALUE discount vouch-
22 10 8p 120 63 12p 1000 4 10D | (1g8¢°), 5 pin B palr ggp PHONO sp i 10p; >foutded ers, STAGGERED by our
22 25 6p 220 4 6p 1000 10 129 | (240°) 6 pin 10p BA 2190 3 pin 5a Liug plastic 12" mono socket 3 with UNBEATABLE speed of
22 63 6p 220 10 6p 1000 16 18p chassls plug  20p EJUE screened Ap 2 break contacts X service. Take the first
33 638p ‘730 ‘16 6p 1000 25 22p 84 1862 Line socket Chassis sacket P 14p: Moulded stereo / S b ] et
33 16 8p ,2,-0 26 10p 1500  6-3 12p DIN Sockets for above 23p socket 1 with 3 ” NOW! 8end ONLY 25p
33 40 6p 220 40 12p 1600 10 18D |0 pin = JACK break contacts 18p; Z R \ for our beautifuily
47 4 6p 220 63 18p 1600 16 22p| 3 pin, 4 pin, 5 pin McMURDO Btd. 1” mono plug 3-5mun. plug plastic L lgy  produced catalogue and
:; })g g: g;g 13 g; gggg 13'3 ;g; A (180°), 5 pin B RP8 8 way chassis Plastic 18p 9p; screened 15p; A leave the test to us!

2 2 2409 i
37 4o 8p 330 16 10p 3300 63 9%p (240°), 7p. 6 pin 8p plug 47p Screened 2lp open socket 8p.
47 63 6p 330 63 22p 4700 4 22p

POTENTIOMETERS KN o B S Alt §” shatt. Grub screw fixing
OMNIUM ) o Diameter shown in brackets
GATHERUM Rotary minjature carbon track §” spindle
Single gang Lin or Log
PP3, 8 etc. battery clip dual min, 9p 5k, 10k, 26k, 50k, 100k, 250k,
13 v

PP1, 9 etc. battery clip separate per pair  6p EOOLICEMIGEILILIITEY

K30/1 K30/3 K30/2 BK1 2 K30,
Pair crocodile clips 1 red, 1 black insulated (13rr{m) (17n{m) (13:1{m) Iong.‘zb‘;’acli(lm 50:; /8 (32mm)
sleeve. 10p 40p 36p 40p pointer with
Rolder Multicore 22s5wg 10 metres 20p white stripe  7p
. . F18 (26mm) F12 (33
Silicone grease in special dispenser 20mnl. 43p wi'.b(numbe)r- 3op (33mm)
. Dual gang Single gang with DP switch | ed skirt 30p
Red neon 240V panel mounting 25p | (8tereo) without 250V 2A Log or Lin 85k to
switch Log or Lin .
Lacing Cord 8trong rayon cored PVC |5k to 53[ as 2HEaslabere 28p W ]
26m. 51p | above 44p. PRES a .
T . ESETS
Panel fuse holders 20mn 20p; 1}” 85p ) Sub-miniature 0-1W MK50 (34mm) CK4 (36mm)
Transformers Vert or Horiz 40p 224p
LT700 min. output transformer Pri. 12kﬂ 100, 250, 500, 1k,
Bec. 52 200nMW 2-6k, bk, 10k, 25k,
50k, 100k, 250k,
Sub-min. Mains Transformer 500k, 1M 6p
GUOY MDD 959 | wirewound 109 1W §” spindle 10, 50, 100R 34p: 250, 500, 1k, bk
12-0-12V 50mA g5p | 33p; 10k, 37p; 25k 40p; 50k 44p. Rotary with adjustable stop 1 pole 2 to 12 way; 2 pole 2 to 6 way;

3 pole 2 to 4 way; 4 pole 2 or 3 way, each 32p.

8ize:Both approx. 3¢ x 27 x 25mu.
PP ‘ Mains rotary DPST 250V 2A 20p.

Min. Mains Transformer (8ize: 46 x 31 X
38mm) 0-12V 250mA, 0-12V 250mA  £1-38

Mains transformer MT3AT

RESISTORS

Pri. 200-220-240V, Sec. 12-13-20-24-30V 24 | Carbon Film iW 5% 1Q to 1M; 10% 1.2 to 10M El2 1p -
3 23-31 | Carbon Film §W 5% 1 to 10Q); 10% 1-23 to 10M EI2 1Ip ﬁﬁ) Push to make 8lide Sub-
. Carbon Film }W 5% 11 to 910k 2&E24 1p| non-locking miniature
Mains Transformer MT206AT Carbon Film 1W 5% 10} to 10M E12  8ip 14p [
Pri. 200-220-240V, Sec. 0-153-20V 1A, | Metal Oxide }W 2% 10 to 1M E12& E24 4p
0-16-20V 1A 2398 | Wirewound 2}W 109 0-220ohms to 0-47chms E12 12p Sub-miniature toggle DPDT
Wirewound 2§W 59 lohm to 270chms E12 12p X 125 x l4dmm excl.

Also in stock : Wide range of brass and nylon
nuts, bolts and washers + solder tags,
shakeproof washers etc.

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11, 13, 186, 20, 24, 30, 36, 43, 51, 62, 75, 81 and decades

(12
Toggle 250V 154 4oggl V34
with ON/OFF T LT B o

plate 25p,

Please add 10%
to the final total.

VAT

Post & packing FREE in U.K.

(10p handling charge on orders under 50p.)

Orders and enquiries for catalogues to MAPLIN
ELECTRONIC SUPPLIES, P.O. Box 3, Rayleigh,
Essex. PHONE SOUTHEND (0702) 44101
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TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS

POP 40 10" 40 Watt

Impedance

8-15 ohms
Gauss 14,000
Voice Coil
Diam. l$in
Fitted

Tweeter Cone
Range
50-15,000 Hz
Rec. Retail Price

£10-95

Brief details of other ‘POP’ Speakers
Rec. Retaii

POP “I5° 12" I5 Watt £5-75

1* Voice Coil

POP “25/2’ 12" 30 Watt £8-75

2" Voice Coil

POP ‘50" 12" 50 Watt £12-75

2" Voice Coil

POP ‘60 15" 60 Watt£15-95

2" Voice Coil

POP ‘100’ 18" 100 Watt £27-50

3" Voice Coil

Rec. Retail Price
CRESCENDO ‘12’

Distributors to Wholesale and Retail Traders—LINEAR
Manufacturers enquiries to—FANE ACOUSTICS LTD.

Also for those who can
afford the very best
For Bass Instrument

Reproduction

BASS CRESCENDO ‘12’

12”100 Watt3” Pole Diam.

BASS GRESGENDO ‘15’

15”100 Watt3” Pole Diam.

Rec. Retail Price
CRESCENDO “15°

£39-95 £48-83

Please send S.A.E. for leaflet on
'POP’ or ‘CRESCENDO’
Range Speakers

PRODUCTS L1:D.. ELECTRON WORKS, ARMLEY, LEEDS.
, 286 BRADFORD ROAD, BATLEY, YORKS

POP 55 12" 60 Watt

Impedance

8-15 ohms
Gauss 15,000
Voice Coil
Diam. 2in

Range

50-9.000 Hz

AN ALL PURPOSE
UNIT OF HIGH
sensitivity

Rec. Retail Price

£1595

There is also a 12” Crescendo
Speaker for General Purpose
Public Address, and another
one for Lead or Rhythm Guitar

PRIGES QUOTED
INCLUDE VAT

Prices correct at 18.3.74

FERRIC CHLORIDE
Anhydrous to Mil-spec in 1ib
sealed packs. 1ib 50p (20p), 3ibs
£1-20 (30p), 10ibs £3-50 (60p).

VERSATILE POWER UNIT

COMPONENT PACKS
500 asstd. resistors £1 (20p); 2500
£4 (40p); 10000 £12 (£1); 100000 £80
+ carr. 150 poly, mica, ceramic
caps 60p (10p); 25 10X crystals
£1 (30p).

Contains mains ti former, 2A
thermal cut-out and bridge rect.
Will give 1-7V-10-5V output with
2 extra capacitors. Ideal for Nickel-
Cad battery chargers, 5V TTL
supply, cassette or radlo efc.
Brand new, British made, complete
with Information. ONLY 75p {20p).

AMPLIFIER UNIT

In fully screened case 54 x 5 x 34”.
2 GET116 on heat sink, 2 zeners,
3 pot cores, 41 formers, 1%

COMPUTER PANELS

3lbs. asstd. £1 (30p); 7Ibs £2 (40p);
12 High quality boards with IC's,
power transistors, trimpots etc
£2 (30p); 100 ditto £12 (£1); Pack
of boards containing at least 500
components with at least 50 tran-
sistors 60p (20p); Panel with 20
2N2926 type transistors + other
parts 20p (10p); Pack with 25 flat
pack IC's (no info.) 30p (10p).

R's & C's, 40 way tag-board and
fuse. With circuit. 65p (30p). 4 for
£2 (65p). Qty. discount.

3W CASED AMPLIFIER
Pollshed wooden cabinet 14 x 13 x 8"
containing a sensitlve (20uV) 4
valve amplifier with tone and
volume controls. 3 watts output to
the 7 x4” 30 speaker. Also included
Is a non-standard tape deck.
Supplied in good working con-
dition with circult. Mains operated
£3 (£1 up to 200 miles, £1-25 over),
Suitable cassette £1 (30p); spare
head 30p; tape (ex-computer) 68p
(20p); Amplifier chassis, complete
and tested (2xECC83 EL84, EZ80
aos)peaker £2 (45p); motors 35p
).

7lb BARGAIN PARCELS
Hundreds of new components:
resistors, capacitors, pots,
switches, + PC boards with

NEW COMPONENTS

400V SA scr 60p; 200V 40p; OC16
20p; OC45 8p; OC7t 8p; OCIT{
gp: BFY18 12p; BCY72 8p; 741C

P.
Trendata Keyboard. Computer data
input terminal with display. Con-
verts to IFO code. Brand new and
boxed less than 2 years old and
cost £6850. No data avatlable, so
only £80 (£2). Send 10p for photo.
80 + 80 + 20u4F 350V 10p; 10 75p
(30p): 8..F 2500V £2 (50p); 4uF 2000V
£1 (40p); 10uF 236V 40p (15p):
10 resistor 2W 4p; 100 2W 10/25p
100k W 30p/100 (10p); 4 pole
8 way vyaxley switch 30p (8p);
Crystal + cats whisker 15p; 20k 10
iurn Colvern wirewound pot 75p
(10p); Miniature 50V ceramic plate
caps 22pF-1000pF 2~p: Heavy duty
heat sink 6 x 5 x 3* with 2 power
transistors 80p (30p); 230V fans

rpm 647 dia biades complete

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER

Used 19” TV Tubes. Type AW 47-9i. Perfect condition. 6 months
guarantee. £3 carr. paid.

Complete untested TV Sets 19” 405-line Types £3-50 carr. and
ins, paid.

19" 625-line types untested. Complete with UHF Tuner £5-50
carr. and ins. Paid. .

One Students and One Instructors Wireless Procedure Training
Set, each unit housed in a small wood box and comprises Mike,
Single L.R. Phone and connectors. Requiring Bell Battery (not
supplied) to make intercom. £1-30 post paid.

Small Clock Type Sangamo Weston 200-250v 200 r.p.m. mains
motor with Gear train (ex slot machine) Fair condition 60p
post paid.

-3 cwt. of ex Government Scrap Resistors, Panels, Gears, etc

30p carr. 80p.

Speakers removed from TV sets. All 3 ohm, 2§ watts 7 x 4, 6 x 4,
8 x 2. All at 27p. Post and packing 12p.

Top Quality Tape, Reel to Reel 5” LP 55p. 53” LP 60p. 7” ST 66p.
7” LP 80p. Cassette Types C60 35p, C90 45p. Post on any tape 12p.

Jap Earpiece, B ohm, magnetic, 3-5 12p post paid.

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

transistors and diodes, also with grill and mounting plate ARP{2 bp EFI84 20p PY80I 17p
crystals and ioads of odds and £2:50 (40p); Scopes In stock for DY86 20p PCF80 ép PY82 10p
ends. Amazing value at £1-65 (40p). caliers, ring for detalls. EB91 Sp PCCB4 ép PY33 20p
VAT NOT INCLUDED, ADD 10% TO TOTAL Eney :23 i l';: b 2
Carriage in brackets, small parts 5p. SAE list, ECCBI 12p PCLSS 20p 6F23 15p
GREENWELD ELECTRONICS (PW2) Eeces H s 7o 306 e
EY86 20p PY8I 10p 30FLI 20p

24 GOODHART WAY, WEST WICKHAM, KENT EF183 20p PY800 17p 30P19 10p

Shops at 21 Deptford Broadway SE8, Tel. 01-692 2009, and

38 Lower Addiscombe Road, Croydon.

E& QE

ABOVE PRICES INCLUDE V.A.T.
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[

Total Building Costs

£7.23 PP & Ins. 44p

{Overseas
(+ 109 VAT 72p)

% 4 Transistor Earpiece Radio.
+ Bignal Tracer.

+ 8ignal Injector.

% Transistor Tester NPN-PNF.

% 4 Transistor Push Pull
Amplifier.

NEW EDU-KIT MAJOR
Completely Solderless Electronic Construction Kit

Build these projects without soldering iron or solder

% 5 Transistor Push Pull
Amplifier.

7 Transistor Loudspeaker
Radio MW/LW.

5 Transistor Short Wave
Radio.

+ Electronic Metronome.
+ Electronic Noise Generator

% Batteryless Crystal Radio.

% One Transistor Radio.

$% 2 Transistor Regenerative
Radio.

% 3 Transistor Regenerative
Radlio.

+% Audible Continuity Tester.
+ Bensitive Pre-Amplifier.

Components Include: 24 Resistors @ 21 Capacitors @ 10 Transistors @ 3}” Loudspeaker ® Earpiece

Mica Baseboard e 3 12-way connectors ® 2 Volume controls ® 2 Slider Switches @ 1

Tuning Condenser ® 3 Knobs ® Ready Wound MW/LW/SW Coils @ Ferrite Rod ® 65
yards of wirce 1 Yard of sleeving etc. ® Parts Price List and Plans 50p. (Free with parts).

P & P £1-85)

ROAMER
NINE

WITH VHF.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebands as Roamer Ten
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHY and SW. Push
Pull output using 600 mW transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. gection, separate
coil for aircraft, moving coil loudspeaker, volume ON/OFF
and wavechange controls. Attractive all white case with
red grille and carrying strap. 8ize 93" x 77 x 23"
approx. Parts Price List and Plans 30p (Free with parts).

Total 0 P P & Ins. 44p

. A Ovi
Building £6 95 ¥ &P £1.85)
Costs (+ 109 VAT 69p)

POCKET
FIVE

3 Tunable wavebands. M.W.
L.W. and Trawler Band,
7 stages, 5 transistors and
2 diodes, supersensitive .
ferrite rod aerial, moving coil Total Building Costs

loudspeaker, attractive black PP&
and gold case. Bize 51" x 14" x £2 '28 Ins.
3}” approx. Plans and Parts 26p

Price List 15p (Free with parts). (+109 VAT 22p)
(Overseas P & P £1-25)

N TRANSONA
. FIVE

¥
%

T

NEW

Everyday
Series

Build this
exciting New
series of designa
E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered
by 4} volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and loudspeaker. Attractlve case with
red speaker grille. 8ize 9”7 x 5i” x 21” approx.

Parts Price List and Flans 15p. Free with parts.

Total - P P & 1lns. 30p
Building (+ 10% VAT 27p)
costs (Overseas P & P £1:25)

E.V.6. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrlte rod aerial,
3" loudspeaker, ete., MW/LW coverage. Push Pull out-
put. Parts Price List and Plans 15p. Free with parts.

Total a P P & Ins. 30p
Bailding (+ 10% VAT 36p)
Costs (Overseas P & P £1:25)

E.V.7. Case and looks as above. 7 Transistors and 3
diodes. Six wavebands. MW/LW, Trawler Band, 8W1.
9W'2, 8W2, powered by 9 volt battery. Push Pull output.
Telescopic aerial for short waves. 3” Loudspeaker.

Parts Price List and Easy Build Plans 20p. Free with
parts. Qverseas P & P £1-05.

Tota) P P & Ins,. 31p
Building £4'08 Overseas ' & P £1-85
Costs (+ 10% VAT 40p)

ROAMER EIGHT
Mk |

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI1,
MwW2, LW, 8Wl1, BW2, 8W3
and Trawler Band. Bullt in
Ferrite Rod Aerial for MW and
LW. Retractable chrome vlated Telescopic aerial for
Short Waves. Push pull output using 600mW transistors.
Car aerial and Tape record sockets. Belectivity switch.
8 transistors plus 3 diodes. Latest 47 2 watt ferrite magnet
d

e

oma@

ROAMER
TEN

WITH VHF IRCLUD-
ING AIRORAFT

10 Transistors. Latest 4
2 watt Ferrite Magnet
Loudspeakers.

9 Tunable Wavebanda,
MW1, MWZ2, LW, SW1,
SW2, SW3, Trawler
Band, VHF and Local
Stations also Aircraft Band.

Latest 4~ 2 watt ferrite magnet loudspeaker,

Built in Ferrite Rod Aerial for MW/LW. Retractable:
chrome plated 7 section Teleacopic Aerial, can be angled
and rotated for peak short wave and VHF listening. Push
Pull output using 600mW Transistors. Car Aerial and
Tape Record Sockets. 10 Transistors plus 3 Diodes.
Ganged Tuning Condenser with VHF gection. Beparate
coil for Aircraft Band. Volume onfoff. Wave Change and
tone Controls. Attractlve Case in black with silver block-
ing. Size 9~ 77 % 4. Easy to follow instructions and
diagrams. Parts price list and plans 30p (FREE with

parts).
Tota! building costs M PP&
(Overseas P & P £1-85) Ins. 52p

(+ 10% VAT 85p)

“ EDU-
KIT”

Build Radios.
Amplifiers, etc.»
{from easy stage

diagrams.

Five units
including master unit
to construct.

include:

ker. Air spaced ganged tuning d . Volume/

1s, i and
npeaker a8 Pocket Five.

R Larger Case with Red

B 8peaker Grille and Tuning

Total Building Costs  Djs]  Plans and Parts

= PP & Ins. Price List 15p (Free with
286p parta).

(+109% VAT 25p) (Overseas P & P £1-25)

on/off, tuning, wave chauge and tone controls. Attractive
case In rich chestnut shade with gold blocking. 8ize 9 x 7 x
4in. approx. Easy to follow instructions and diagrams.
Parts price list and plans 25p (FREE with parts).

Total bailding costs £6.98 PP & Ins. 47p

Qverscas P & P £1-83) (+ 10% VAT
89p)

TRANS EIGHT 8 TRANSISTORS and 8 DIODES

6 Tunable Wavebands: MW, LW, BW1, 8W2, SW3 and Trawler Band.
Sensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for S8hort
Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes. Attractlve

Total building costs

£4-48

(+ 10% VAT 44p)
(Overseas P & P £1-25)

case ln biack witb red grille, dial and
black knobs with polished metal Inserts.
Bize 9 x 5} x 23in. approx. Push pull
output. Battery economiser switch for
extended battery life. Ample power to
drive a larger speaker. Parts price list
and plana 25p (FREE with parts).

PP & Ins. 33p

!

Tuning Condenser: 2 Volume Controls: 2 Slider Switches:
Fine Tone 3" Moving Coil Speaker: Terminal 8trip: Ferrite §
Rod Ariel: Battery Clips: 4 Tag Boards: 10 Transistors:
4 Dioles: Resistors: Capacitors: Three §” Knobs. Units

once constructed are detachable from Master Unit, |
enabling them to be stored for future use. Ideal for
8chools, Educational Authorities and all those interested |
in radie construction. K
Parta price list and plans 26p (FREE with parts).

Total building £5 .50 P P & Ins. 33p

costs (Overseas P & P £1-85)
{(+ 10% VAT 55p) b

ADIO EXCHANGE LTD}

% Callers side entrance “‘Lavells” shop. {
% Open 10-1, 2.30-4.30, Mon.-Fri. 8-12 Sat.

T EEEEEBEERE R N

(
[ 4 u To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA [ ]
Tel. : 0234 87. Reg. No. 788372.
Ro AMER SI X CASE AND LOOKS AS TRANS-EIGHT 2 ° e B0 -
6 Tunable Wavebands: MW, LW, SWI, 8W2  Jenclose £......oooooeeriein FOF o T
Trawler band plus an extra Medium waveband for easier tuning of Luxembourg,- & lenclose £.......ocooe for ...
et:. Senaitive ferrite rod aerial and telescopic aerial for Short Waves. 3in. Speaker
8 stages—~& transistors and 2 diodes. Attractive black case with red grille, diat and N
hl_ack knobs with polished metal inserts.  Total P P % Ins. 31p 1 ame
Size 9 x 51 x 2}in. approx. Plans and  building £3'98 (Overseas
parts price list 25p (FREE with parts).  costs P & P £1-85) Address
(+ 109 VAT 30p)  gg AdAress ... H—— LS S
’ L (Dept. Pw24) W
BEEEE =R B EEEEE NS n e .
7
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"COMPLETE"
STEREO SYSTEM

£51-00

40 Watt Amplitier.

Viscount I} - R102 now 20 watts per channel.
System ! includes,

Viscount Bt amplifier - volume, bass, treble
and balance controls, plus switches for mono/
stereo on/off function and bass and treble
filters. Plus headphone socket.

Specification

20 watts per channel into 8 ohms.

Total distortion@ 10W.@ 1kHz 0-1%. P.U.1 (for
ceramic cartridges) 150mV into 3 Meg. P.U.2
(for magnetic cartridges) 4mV @ 1kHz into 47K.
equalised within + 1dB R.LA.A. Radio 150mV
into 220K, (Sensitivities given at full power).
Tape out facilities: headphone socket, power
out 250mW per channel. fone controls and filter
characteristics. Bass: -~12dB to -17dB @
60Hz. Bass filter: 6dB per octave cut. Treble
control; treble 4 12dB 10 -12dB @ 15kHz.
Treble filter: 12dB per octave. Signal to noise
7atig (all controls at max.) ~58dB.

Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
Inputs. Size approx. 133" x 9”x 33",

Garrard SP25 deck, with magnetic cartridge,
de luxe plinth and hinged cover.

Two Duo Type Il matched speakers -
Enclosure size approx. 173"x 104" x 6" in
simulated teak. Drive unit 13”X 8” with parasitic

tweeter Complete System £51.00

"QUALITY SOUND”
FOR LESS THAN£19-00

Stereo 21 easy to assemble audio system kit. - no soldering
required. Includes: -
BSR 3 speed deck, automatic, manual facilities together with
ceramic cartridge,
Two 8" - 5" speakers with cabinets.
Amplifier module. Ready built with control panel, speaker leads
and full, easy to follow assembly instructions.

For the technically minded - —
Specifications:
Input sensitivity 600mV:Aux. input sensitivity 120mV: Power
output 2.7 watts per channel: Qutputimpedance 8-15 ohms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc., and outputs for
taping discs. Overall Dimensions. Speakers approx.
153"  8” x 4”. Complete deck and cover in closed position
approx. 183" x 127 x 6. Complete only £18.95
Extras if required. .
Optional Diamond Styli £1.37 rf1.60p &p.
Specially selected pair of stereo headphones with individual
level controls and padded earpieces to give optimum

performance, £3.85.

%N
For the man who wants to design his own stereo
~here’s your chance to start: with Unisound—
pre-amp, power amplifier and control panel. No
soldering—just simply screw tagether, 4 watts
per channel into 8 ohms. Inputs:"120mV (for
ceramic cartridge). The heart of Unisound is high

efficiency 1.C. monolithic power chips which
ensure very low distortion over the audio spectrum.

20V AConly. £7-64 + 55p. p&p

8TRACK
CARTRIDGE
PLAYER"

Elegant self selector push button player for use
with your own stereo system. Compatible with
Viscount lIt system, the Stereo 21 and the
Unisound module.

Technical specification.

Mains input. 240V, Output sensitivity 125mV
Comparable unit sold elsewhere at £24-00 approx.

Yours for only £10.95+ 90p. p& p

BUILD YOUR

www americanradiohistorv com

OWNSTEREO
AMPLIFIER*

i‘i

£69-00

System Il

Viscount I} amplifier (As Svstem [}
Garrard SP. 25 (As System I)

Two Duo Type lIA matched speakers—
Enclosure size approx. 317 x 137 x 113"
Finished in teak veneer. Drive units approx.
135" 85" with 33" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00

PRICES: SYSTEM 1
Viscount [l R 102 amplifier

2 Duo Type Il speakers
Garrary $P25 with

MAG. cartridge de luxe plinth
and hinged cover

£24-20+£1pp
£14-00 +£2-20p & p

£21.00 + £1.75p & p.

total £59.20

Available complete for onty £51,00 +£3-50p. 8 p. |

PRICES: SYSTEM 2
Viscount R 102 amplifier
2 Duo Type I A speakers
Garrard SP25 with

MAG. cartridge de luxe plinth £21.00 + £1.75p & p.
and hinged cover

£24-20+f1o0&p
£33:00 +£4.00p & p

total £84.20

Reliant Mk IV Mono Amplifier, ideal for the
small disco or house parties.
Outputs 20 watts R.M.S. into 8 ohms (suitable
for 15 ohms).

Inputs *5 Electrically Mixed Inputs. *3
Individual Mixing controls. *Separate bass
and treble controls common -to all 5 inputs.
*Mixer employing F.E.T. (Field Effect Transis-
tors). *Solid State Circuitry. *Attractive Styling,

INPUT SENSITIVITIES

1) Crystal Mic or Guitar 9mV. 2) Moving coil
Mic or Guitar 8mV. 3), 4), 5) Medium output
equipment (Gram. Tuner. Monitor, Organ, etc.}
all 250mV sensitivity.
AC Mains 240V. operation,
Size approx.12} ins< 6 insx 3} ins

£13.50 + 60p.
postage & packing.

PETAPE LINK

A suitable 3 speed tape deck, less heads.
Caters up to 53 ins. spools. 240V AC mains.
Unused but store soiled hence no

warranty. £4.00 + £1.00 p & p
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Remember ! one of the
Top Ten Accessory
Awards from
Motor Indgdzme

CAR RADIOKIT

NOTE: The ability to solder on a printed circuitboard is
necessary to complete this kit successfully. Circuit diagram
and comprehensive instructions 55p.free with kit.

Car Radio Kit

£6.60 - 55p. postage & packing.
Speakerincluding baffle and fixing strips

£1.65 + 23p. postage & packing.
Recommended Car Aerial - fully retractable and locking.

£1.35 post paid.

BUILD YOUR OWN TOURIST PUSH
BUTTON CAR RADIO
Technical specification:
1.) Output 2.5 watts R.M.S. into 8 ohms. For 12 volt
operation on negative or positive earth.
2.) Integrated circuit output stage, pre built three stage
IF Module.
Controls Volume, manual tuning and five push buttons for
station selection, illuminated tuning scale covering full
medium and long wave hands.
Size Chassis 71ns. wide, 2 ins. high and 4% ins. deep approx.

THE ULTIMATE EMI SPEAKERS
FANTASTIC REDUCTION

COMPLETE SPEAKER
SYSTEM EMILE315

A professional standard five
way speaker system with
enclosure giving top guality
performance.

Enclosure Dimensions
approx. (3ft, x 2ft. < 1{t.).
Drive Units

Hand built - 15" diameter

Recommended retail
selling price, £86-00.

Our price £45-00 +

£3.50 postage & packing.

bass with 3” voice coil,
~two 5" diameter Mid
Range units,

—two 33" HF. units,

plus matching crossover
panel with two variable
potentiometers for mid and
high frequency adjustment.
Powder Handling
Continucus rating

35 Wrms., Peak power
rating 70 W.

Frequency Response
20Hz 20,000 Ha.
Impedance 8 ohms.

Mail orders to Acton. Terms C.W.0.

15" 14A/780. Bass uniton arigid
diecast chassis. Supesior cone material
handles up to 50 watts RMS, and is
treated to give a smooth frequency
response. Resonance 30 Hz. fiux
density 360,000 Maxwells. Impedance
at1 kHz is 8 ohms. 3" voice coil.

Recommended retail price
£40-80.
OURPRICE£18-70 +
£1-50p & p

950 Kit - Five matched speakers and
crossover unit for handling up to

45 watts, frequency response trom 20
10 20,000 Hz.

Huge 197 x 14" (approx.) high
efticiency Bass-Speaker with
16,500-gauss magnet built on a heavy
diecast trame.

The four 10,000 gauss tweeters, each
31 dia. approx., are fed by the
crossover which critically adjusts
signal for maximum fidelity. Impedance
at 1 kHzis 8 ohms. Bass coil 2", others
0-5”. Recommended list price £44-00.

OURPRICE £25-00 +
£1-50p&p
Special Offer.

R TV

C

— - — |
BARCLAYCARD %
_ All enquires Stamped Addressed Envelope.
— - Goods not despatched autside U.K.

Just write your order giving &

Radio and TV Components {Acton) Ltd.

21 High Street, Acton, London W3 6NG (C)

your credit card number Leaflets available for all items listed. * 323 Edgware Road, London W2
DO NOT SEND Send stamped addressed envelope. Edgware: 9 a.m.-5.30 p.m. Half day Thurs.
YOUR CARD Acton: 9.30 a.m.-5 p.m. Closed alf day Wed.
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"SLO-SYN” 3-LEAD
SYNCHRONOUS STEPPING
— MOTOR

Type $S15. These
fine  motors are
easily reversed,
starting and stop-
ning in less than 5°
without electrical
or mechanical
braking. Simple
relay circult can
be applied to give DC., to winding for a maximum
holding torque of 3000z/in with 35v at 0-35 amps
through winding. For AC. (synchronous) operation at
120r., 50Hz. Speed 60 rpm at 60Hz., 72 rpm. STEPPING.
Holding torque at 50 steps per second~100 oz/in. Can
be wired to give 100 or 200 steps per revolution witn
accuracy ol 0-1° per step non-cumulative. Torque
characteristics can be modified by simple R.C.
circuits. Dimensions: dia. 4”, body length 41", spindle
length 24" x <% dia. Weight 64 Ibs. BRAND NEW in
maker's packing. Offered at less than  maker’s price.

OUR PRICE ONLY £15

NORPLEX

Flbre-glass copper-ctad iaminate. Finest ouality
epoxy res|n base. Heat resistant, ideal for P.C.'s
Sizes: 127 x12”; 24” x 12"; 24” x 24”; FULL SHEET
43” x 37" (11 sq #t.) Single-sided Copper with thick-
ness of 1/32”, 3/64”, 3/32”. Also doubie-sided 1/32",
1/16”, 3/32"”. £1 per sq ft. Cut sizes {1-10 sq. ft)) 25p.
P. & P. Full Sheet £8 each. Carr. £1 for 1st sheet
plus 25p each additional sheet.

Ultra PRECISION

CENTRIFUGAL BLOWER
. by Air Control Led.

% 30 segments individually
balanced In heavy cast alloy
case. 2,300 r.p.m, 240 A.C.
Very powerful and silent
running. 53" dia. 3” Inlet
dia. Qutlet flange 3" x 24”,
LIMITED NUMBER ONLY
£8:95. P & P a0p.

MAINS
SOLENOID

This littie unit gives
vertical |ift of approxi-
mately 1 through
hinged el bow"
Bracket incorporates 2 fixing screws. Length ol arm,
24”. 240V AC. Pull at coil is approximately 11b. £1.

SMITHS RINGER-TIMER
Reliable 15 minute times, spring wound
{concurrent with time setting) 15 x 1min
divisions, approximately 4" between
divisions. Panel mounting with chrome
bezel 3} dia. £1-40. 15p P. & P.

SOLENOIDS
by WESTOOL

240AC type MMS6.
3lb. pull, 23" x 1" x
117, Travel 1”7, 90p.
each. P. & P. 10p.
240AC type MM4. 2Ib. pull
147 x 13”7 x 1”. Travel 3 70p
each. P. & P. 10p. Quantity
discounts: 10-50 10%, 50 up-
wards 25%.

FREE P. & P. Speclal quotes for quantities.

KNOWLE (U.S.A.) MINIATURE
MICROPHONE CAPSULES

Impedance approx. 20002, output 60 or 80 DB at 1 Kc.
As used in deaf aids, bugging devices, etc. Slze (60
DB) 7/32” x 5/32” x {": (80 DB) 3" x 5/32” x 3". Ex-
equlpment, ail tested. £1-20 each. P. & P. FREE.

OPEN FRAME
shaded pole
GEARED MOTORS

{Dural gear  case)

240 AC., 28rpm. NEW i

HIGH TORQUE approx.

overall slze: 34" x 34" x

23” 4+ spindle}” dla. as illustraled. £2-70. P. & P. 30p.
Similar 10 above, 19rpm. £2-70. P. & P. 30p.

110rpm with pressed steel gear case (similar to above
but slightly smaller). £2-70. P. & P. 30p.

7 SILVANIA
MAGNETIC SWITCH

Now complete with reference magnet!

A magnetically activated switch, vacuum
sealed in a glass envelope. Silver contacts,
normally closed. Rated 3amp at 120v. 1{amp
at 240v. Size: (approx.) 14%” long x 4” dia.
Ideal for burglar alarms, security systems
ete., and wherever non-mechanlicat switching
is reguired. 10 for £2-10; P. & P. 15p. 50 for
£8; 100 for £15-50. FREE P. & P. over 10.

AMPEX 7-5v. D.C. MOTOR

An ultra precision tape motor
deslgned for use In the AG20
portable recorder. Torque
450GM/CM.  Stall I[ad at
500ma. Draws 60ma on run.
600rpm +t spead adjustment.
Internal AF/RF suppression.
+” dia. x 1”7 spindie, motor 3”
dla. x1}”. Originalcost £16-50.
OUR PRICE £3-30. P. & P. 25p.
Quantity available. Mu-metal
enclosure available 7Sp each.
FREE P. & P.

ALL PRICES
INCLUDE V.A.T.

Whilst we welcome official orders from aestablished
companles and Educational Departments, It is no
longer practical to invoice goods under £5. Therefore,
please remlt cash with orders below thls amount.

ELECTRO-TECH components .

315/317, EDGWARE ROAD,
LONDON, W2,
Tel : 01-723 5667 01-402 5580

R SN PP A
Home Rabio
COMPONENTS

>250 page 1% x 8%"

186 slectronic
:’émpnnanu clearly

1,750 pictures

price ist

13
gookmal
with wsotut
nsvof .

pehmicd
,ﬂ\:bﬂ“’“““

The Catalogue
you MUST
have!

Detajls of our popular
Credit Account Service
and our Easy Ordering
System are included

in the catalogue.

Frossascsessssssssewmes Essmmag
e 1
i I
I Name 1
POST THIS COUPON ;
o U ” Address :
POST AN N

plus 22p FOST AN with cheque or P.O. for 77p. p B T

|
(] HOME RADIO (Components) LTD. Regd. No. 912966 London :
The price of 77p applies only to catalogues purchased 5 Dept. PW, 234-240 London Road, Mitcham CR4 3HD .
by customers in the U.K. and to BFPO addresses. B o o o o e e e 8
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BRITAIN’S FASTEST SERVICE!

A SELECTION FROM OUR COMPREHENSIVE CATALOGUE

&)

ALL ITEMS ARE BRAND NEW AND FULLY GUARANTEED
AA119 6p/BCYT2 14pCA3043  £1-57NKT403 4p2N6027 (D13TH)
AC107 50p|BD124 75p|CA3044  £1-28|NKT404 4p 45p
AC126 20p(BD131 40p|CA3046 70p|NKT405 5p[3N84 £1-30
AC127 25p(BD132 40p|CA3048  £2-11|NKT406 7p{3N128 73p
AC128 24p|BD131/132 80p|CA3052 £1-62INMC 409 £1-00(1 N4005 7p|3N140 92p
AC128/AC176  18DY20 91p|CA3053 _ 47p|NMC469 3p[3N152 92p
p|BF115 23p|CA3065 -28|NMC505 9p(741/TO5  d5p
AC151 20p|BF163 35p|CA3088E £1-24INTGD10 4p|741/80IL _ 34p
AC152 25pl8F167 25p|CA3089E £1-94/0A10(NTGD10) 14p(123/TOS  £1-02
AC153 28p|BF173 29p|CA3000Q £4-23 40 18p[723/14DIL £1-02
AC176 0pBF177 25p|CA3123E _ £1:-80[0A47 25p|747/14DIL  48p
AC153/176K 52p|BF178 31p|CD4000AE 55p(0OA79 4p|748/14DIL _ 39p
ACI87K  17p!BF180 33p|CD4001AE  55p{OA00 Tp{3015F £1-40
AC188K  23p|BF184 15p|CD400TAE _ 55p|0 A1 §p[30156  £2-00
AC187/188K 40p|BF195 15p|CD4008AE £1-16/0A85 23p{7400 24p
ACY17 27p|BF1968 15p|CD4011AE  85p|OA200 1Sp|7401 24p
ACY18 20p|BF: 35p|CD4012AE  55p|0A202 17p|7042 24p
ACY18 20p|gF254 14p|CD40IBAE £1-11/0C25 30p/7403 24p
CY20 20p|gFa55 45p|CD4O15AE £2-92/0C28 10p|7404 30p
ACY21 19p|gFX13 25p(CD4017AE £2-92/0C29 12p|7405 30p
ACY22 10p|8FX29 32p|CD40IBAE £2-92/0C35 16p|7408 30p
AD140 80p|BF X84 255 CD4020AE £3-25/0 50p|7409 30p
AD148 80p|BF X85 34p|CD4024 AE £2-09/0C41 20p (7410 24p
AD161 44p|aFxss 250|CD4027AE £1-T3/0C42 a2p|1413 Wp
D162 a4p|BFxar 300 |CD4020AE £4-12(0C44 25p|7420 24p
AD161/162 88p|BFXss 24p|CDIOISAE  99p/0C45 28p|7425 3p
F108 plBFYS50 22p|CRI/0S1C  $4plOCTI 24p|7430 24p
AF114 27p|BFy 51 155|CR1/401C _ T1p|OCT2 24p|1440 29p
AF115 27p PlICRS3/05AF  |OCT5 17p|1442 £1-39
AF1ig  25ploEves 390 £1-08{0C76 17p(7443  £1-74
AFNT 25p|BEva9  £1-20|CRSI/40AF OCT7 24p[7444 £1-74
AF118 44p|gpxes  £1.50 £1-53/0C81 24p (7445 £2-47
AF{24 25P{BR100 20p|CZ6 17p|0C81D 30p (7446 £1-T4
A:125 2p k) splo10 (N*rsm% ggsa e ;:g’ £1,50
126 2 plOCB4 p p
AFi3s  47aBSX1®  10l4pssy  29p/0Ci3 34p|7450 24p
AF18s  40p[BSX20  J0PIHSE22-33  46p|OCIT0 7453 24p
AP0  s2p[Bo¥2l  BgPIHTeat-33 £2-2400C1M1 11p[7454 24p
AF279 8P B2 v20 290iHT861-33 £2-90/0CPTIM 15p|7460 24p
ASY26 25p 2%0|HT341-33 £1-02|ORP12 15p|7470 54p
ASY2T 30p|BSY95A P1R2160 95p|ORPE0 sap|7472 38p
ASvzs  22p[BTYISMO0R L iRC20 48p|ORPE 33p|74T3 s4p
ASY28 30p|g1 £130iRTe4  £2-24|ORP 44p|7474 55p
BA138 1p[ET106  £1-200 5404 £2.08(PM742 38p|7475 s4p
BB103 20p|B7190 20pMC1303L  £1-75|PM7AS 53p|7476 S4p
BEB104 34p[BY127 22p|\C1305P £2-80[PN70 17p|7480 80p
BB105 28p|BZYBBC3V3 10P\\C1307P £1-65(PNTI 17p|7482 £1-04
BC107 16p(BZY88C3VE 100 Ci310P £2-30|PN10T 17p{7483 £1-58
BC107/BC177  |BZYBBC3VS 10|y C1330P  g0p|PN108 42p|7486 9p
36p|BZY88C4V3 10Dy Cr350p £2- 1 o 45p|7490 84p
BC108 16p[BZYBBCAVT 10D \C1466L £4-20|PN3619 (IN3B19) adp|1491A  £1-54
BC108/BC178  |BZYBBCSVI 10P|iCi468L £2- 49p|7492 £1-02
32p|BZY88C5VE 10D M C4024P £2-20/SL103A 65p|7493 90p
BC109 16p|BZYB8CEV2 10PIMCa04dP £2-20/SLAOIA 15p|7434 £1-38
BC109/BCi79  |BZY88CEVE 10PIMFC4000B 65p| (Rectifier) 80p) 18p|7495 96,
36p|BZY8BCTV5S 10DIMFCE030 £1-63/SLBO3A 8 20p|7496 £1-78
BC109C 18p{BZYBBCEV2 109\ MFCE040 £1-15|ST2 10p{74100 £1-97
BC117 15p[BZYBBCOVI 100 \\FCB010 £1-38/ TAAZ63 24p|74107 62p
BCT40 30p|BZYB8CIOV 10P|MFC8040 £1-24/TAA203 65p|74121 51p
BC147 12p[BZY88CI1V 10PIMFC 12{TAA310 - 85p|74141 £1-20
BC143 11p/BZY88C12V 10D\ E3T) 68p|TAA320  75p|2N3228  £1-10(74150 £4-02
BC149 12p|BZYBEC13V 10P|p\ E520 65p|TAABG1  45p[2N33sIA  20p|T4151 £1-32
BC157 13p/BZY88C1SV 10P M yES2Y 62p|TAD100 £1-97[2N3525  £1-04/74153 £1-82
B8C158 12p|BZYS8C16V 10P|MJE2955 £1-06|TAD110  £1-97/2N3702 14p|74154 £2-40
BC159 13p(BZY83C18V 10P|MJE3055  66pTBABI0S £1-68{2N3703 12p|74155 £1-86
BC147/157 25p|BZY88C20V 10P|MJ480 97p|TIL112  £2-00[2N37 12p|74156 £1-68
BC148/158 23p|BZY88C22V 10P|MJ481 £1-25|TIL 30p|2N3705 12p|74190 £2-18
BC149/159 25p[BZYB8C24V 10PIMy401  £1-35|TIP3IA 60p|2N3706 12p|74191 £2:16
8C167 11p|BZY88C27V 10PIMJ802  £4-12|TIP32A 70p{2N3707 12p|74192 £2-09
BC168 10p|BZYSBC30V 10P(MJ802/MJ4502  |TIPATA $5p|2N3708 12p(74193 £2-08
BC169 11p|BZX61CTVS5 28 £8-56|TIP42A  £1-00 [2N3709 12p|74196 £1-80
BC169C  12p[BZX61C8V2 28P|MJo00  £1-80(TiS43 30p[2N3710 12p[74107 £1-80
8C177 p|BZX61COV1 28P(MJ1000  £1-50|TR1 20p|2N3711 12p|40250 66p
BC178 16p|BZX61C10V 28P|MJ4502  £4-44(VA1039 15p[2N3773  £2-50({40309 40p
BC179 20p[BZX61C11V 28D/MLM309K £1-90\VA1040  15p[2N3813 28p(40310 60p
BC182 1ap/BZX61C12V 28P|MPF102  37p|VA1066s  15p|2N3820 80p|40311 42p
BC182L pIBZX61C13V 28D|MPF103 (2N5457)(VA1077  15p[2N3823E  20p 40312 62p
BC183 13p(BZX61C15V 28p 49p|WO005  ° 25p|2N3826 30p|40320 42p
8C183L 14p|BZX61C16V 28D MPF104 (2N5458)| W01 26p[2N3866  £1-10/40360 56p
C18 17p|BZX61C18V 28 49p|Wo2 26p|2N3904 28p|40361 45p
BC184L 16p|BZX81C20V 28PIMPF105 (2N5459) W04 27p[2N3906 28p|40362 4sp
C21 18p|BZX61C22V 28 48p| W06 32p|2N4058 15p|40406 s2p
BC212L 16p|BZX61C24V 28P|NESsS 78p| W08 41p|2N4060 13p|40407 40p
C238 10p|BZX61C27V 28P|NKT0033  96p|ZTX107  12p(2N4061 13p[40408 s4p
BC238/308 20p|BZX61C30V 28P|NKT211  25p|ZTX108  11p|2N4062 13p(40409 62p
25p(z 13p[2N4441 70p|40410 62p
18p|2N4d4d  £2-20/40430 £1-13
15p|2N48T1 44D 40458A 44p
23p|2N4990 66p (40511 £1-92
11p|2N4991 48p (40575 £1-84
30p|2N5245 45p|40576 £1-48
18p[2N5457 (MPF103) 40600 70p
14p 49p [40601 700
15p|2N5458 (MPF104)|40602 45p
18p 49p|40603 0p
17p|2N5459 (MPF105) (40669 £1-00
45p) 48p|40673 52p
4D[2NSTS6  £1-20140730 £1-50
20p(2N5777 45p

CAPACITORS—ELECTROLYTIC
AXIAL LEADS

Mid. Working Price Mfd. Working Price

Voltage Voitage
10 40v 11p 100 18v 10p
1-0 100v 9p 100 25v 10p
22 25v 11p 100 40v 11p
2:2 63v 9p 100 63v 14p
47 40v 9p 220 25v 12p
10 25v ep 220 40v 13p
10 83v 1op 470 2Bv 15p
22 25v 10p 1000 25v 23p
22 40v 10p 2200 25v 43p
47 25v 10p 4700 16v 51p
47 40v 10p

CAPACITORS—METALLISED POLYESTER
Stock values: MFD Price eu:h
]

0-047, 0-068, 0-10 5p
0150, 0-220 8p
0-33 8p
0-47 $p
0-68 12p
10 15p
18 22p
2-2 26p
Order as *’Polyesters’’ + Capacltance.
CAPACITORS—POLYSTYRENE

Axlal leads, Clear encapsulation, 5% Tolerance. 160 volt working.
Stock values Price
10pF, 15pF, 22pF, 33pF, 47pF, 68pF, 100pF, 150pF, each
220pF, 330pF, 470pF, 560pF, 880pF, 820pF,1000pF, 1500pF,

2200pF, 3300pF, 4700pF, 5600pF, 6800pF 4p

Ordaer as: ''Polystyrenes” + Capacitance.

INTEGRATED CIRCUIT PINS
The lowest priced 1C mounting avallable. PIn Sockets come in
reel, just drill your board at required centres, drop In pins an
solder, break off frame hold Your DIL ing s let

Pin Sockets 1,000 pleces
Pin Sockets 100 pieces

TRANSDUCERS—ULTRASONIC

A new type of 40khz, Ultrasonlc Transducers designed to transmit
and recelve a 40khz signal. Supplied with transmitter/recelver
circults of a new deslgn,
SOLD ONLY IN PAIRS
Type No. 83181

CAMNM23IE

NEW LOW PRICE £4-95 per pair

Superhet System with RF Amp, IF Amp,
Mixer, OSC, g.c. Detector and Voltage
Regulator,

Ideal for car radlo applications.

SEVEN WATT AUDIO AMP. I.C.
TBASIS
Featuring thermal protection.

PACKAGED CIRCUITS
The complete range of Newmarket modules currently belng
featured In magazine articles. See catalogue for detalls.

ANTEX SOLDERING EQUIPMENT

£1-80

£1-
Ideal for car radlo applications,

X25/240V. 25W [ron £1-85
SK2/240V, 15W kit £2-95
MLX 12V, 25W kit essential for car tool kit £2-30
X50TC 240V, S0W temperature controlled £5-95

ARSI  SPECIALISE IN EDUCATIONAL
AND GOVERNMENT ORDERS
—See catalogue for further details.

ARRDWY SERVICE PLUS

10% DISCOUNT OVER £4. NO POSTAGE
AND PACKING. TOP QUALITY PROD-
UCTS ALWAYS BY RETURN

COMPREHENSIVE CAT. >

Important Notice “All prices are
exclusive of V.A.T. Please add 10% V.A.T.
to the final total of your order after
deducting any discount which may
be due”

Q

ELEGTRDMIGS L. .

DEPT. PW 10, 7 COPTFOLD ROAD

BRENTWOOD
ESSEX

"
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FELSTEAD ELECTRONICS (PW79), LoxoLey uas, aaruey.

9 CHEADLE, CHESHIRE, SK8 4EE
STYLI Replacements for virtually all ACOS, BSR, COLLARO, GARRARD, PHILIPS,
RONETTE, SONOTONE. Single Tip: Sapphire 18p. Diamond 35p. Double Tip: Can be
Stereo/LP + 78 or 8T/LP + BT/LIP Sapphirc 32p. Double Tip: Diamond 8T/LP + Sap-
phire 78 85p. Diamond ST/LP + Diamond ST/LI' £1-20. Fur GOLDRING Dianiond
G800, GROOH, and (850 at £1-90 each. GROOK at £3-75. (8HURE, PICK KRING, are in
List.) IF IN DOUBT 8END YOUR OLD ONE: IMMEDIATE RETURN GUARANTEED
Charger Bp any guantily.
CARTRIDGES. All wilh styli and fittings. Replacementx for ACOS GP9)1SC (Mono-
Stereo compat. : 78) xeries at 98p. (P93 Sterco 74, £]-35. P4 Cerantic Stereo + 78
at £1-75. For RONETTE DC400/SCM (speed change switeh at front for GP67, TCS &c.)
£1-15. BONOTONE 9TAHC (Dia, stylux) £1 88. 9TAIICG (slimmer for many Garrard
pick-ups) £2:18. For B8R X31i. X5H, X5M at £1-25 ea. 8X5H. and SX5M at £1-60 ea.
TC8H at £1-40, TC8 Sterco (3 pins) £2:00. Charges 9p any guantity.
RECORDING TAPE. 5” 600 ft. 40p. 5!” 900 ft. 55p. 77 1200 ft. 82p. 57 800 ft. 57p. 5}”
1200 ft. 85p. 7" 1800 £1:05. ALL FINEST BRITISH MYLAR. Charges: 5” and 54"
one to 4, 8p each: § and over 33p the lot. Charges for 77 1-3. 11p each. 4 & 5, 33p the lot
6 and over 39p the lot.
PICK-UP WIRE. 8uper thin. flex serd. 2-core 8p yd. 4-core 14p yd. Charges up to 10 yds,
8p lot. Over 10 yds. no charges.
SPEAKERS. 2{”, 3, 8 or 64 ohms (state which) 55p. Charges 8p ea. 12”7 Round. ftted cone
tweeter, 6 watta undistorted, 3, 8 or 15 ohnis {state which) £2-20 (charges 30p). OR. PAIR
FOR STEREO, £4-76 charges paid.
CONNECTING WIRE. Pkts. of 5 coils. asstd. cols. ea. 5 yds. Solid core 17p (8p charges).
Flexlhle 19p {(+ 10p).
EARPIECES. Magnetie, 25 or 3-bmin plug. (state which) 13p. CRYSTAL (5-3mm only)
30p (ail 9p up to 6).
VIBRATORS. 7-pin 8Y NUH. (128 R7 type) 72p. 4-pin NON-syneh. (121H 134) 40p (all 9p ea.)
SEND SAE NOW FOR FREE COMPONENTR LIAT.

—
poly-planar —

20-Watt Full Range Speaker {r;“
Completely replaces the \\ﬁ)j
conventional cone speaker 4
Super-thin construction T
permits new installation ideas.
Power capability: 40 watts peak. Frequency range: 40 Hz-20 KHz
Sensitivity: 85 dB/M for 1 watt electrical input. Input impedance:
8 ohms. Operating temperature range: - 20°F to + 175°F, Size
(WxDxL): 1-7/16” x 11:3/4” x 14-11/16”. Weight: 18 ounces.

£7-50 each Stereo pair £14-50
INCLUSIVE OF VAT AND POSTAGE

web europa

P.O. Box 162, Watford WD1 1A A

New Product
CASED AUTO TRANSFORMERS
240 Volt Mains to 118 Volts, smart steel-
cased units coated in tough resin. fitted
with power Jead, fuse and 115 Volt Awmerican
type socket up to 500VA. above 500VA
cable entry.
VA (Watts) Price Post
200 . 2556 £0-38
500 £0-50 £0-67 | SAFETY ISOLATING 50 Volts 60 Volts
q £0-8%
el g s 155 | Prim. 120/240V. Sec. 120/240. Centre Tap | Prim. 200-240V. Prim. 200 240V.
2000 . 229-70 €1-50
20V A version with Screen. Sec. 18, 25, 33, 40. 50V. Sec. 24. 30, 40. 48, 60V.
nneoaterl, 1o tise £2-52 £0:30 | va Ref. Price P&EP| o vef Price Far Amps Price PP
(watts)  No. Cased Open £ Na." £ £ ~ £ £
50 149 £374 038 o5 102 21 e 0P 2 OB 38
POWER UNIT Type Al25 loo 150 ; AONN0;5 2 Lo 308 038 M 577 0-42
200 151 2948 7-48 062 | A A T 3 i %55
Supplying 6 or 9 Volt DC 250 152 1205 957 065 - ? o :‘ 935 0-67
at 200 mA. 350 153 1400 1144 o080 | 5 105 577 P2 5 1185 o5
In moulled case forming 500 "24 15-80 13_'20 ‘:20 4 109 748 0'5_‘3 6 13-57 0-82
Dpin 5 A il 1000 156 3070 2748 120 | 4 107 11-00 0:57
a 2 pind A juains plug. < 8 18-00 1-00
> 2000 158 8095 5544 o 18 1419 097 o 10.40 o
2 Inetre output lqad with 3000 154 79-53 72-49 N o= M
4-way wultiplug giving 2-1 10 114 17-60 0-97 1 2182 110
and 25 mm sockets and
33 mumn plugs.
Price £2:25. Post 10p. 12 & 24 Volts prim. 200 240v. MINIATURE AND EQUIPMENT
Amps Ref. Price P& b | Prim. 240V with screen.
12V 24V No. £ £ Volts Millianps Ref Priec PP
POWER UNIT Type P1076 03 015 242 }'32 o Sec. » Sec. | Se. ©  No. 523 £
. 05 0-25 A 2 200 238 1 010
Bha . [ 0-5 1-59 2 0-6 500 500 234 1-30 010
- 2 ] 2:09 2 0-fi 1000 1600 212 1-88 022
4 2 275 8 100 13 1-23 0-10
6 K3 3568 2 09 330 330 235 143 0-22
& 4 396 -52 0-8-4 800 500 207 228 030
i0 B 487 052 0-8-4 1000 1000 208 (13-03 010
12 [} 567 0.52 40 240 -23 0-10
16 ® 684 0-52 200 200 236 1‘33 010
20 10 10-23 069 30 24] 1-2: 0-10
¢ 30 15 13-75 0-97 150 150 237 1-30 0-10
Output switehed 3, 45, 6, 75, 9 and (2 Volta | 40 20 1826 00 00 500 200 2597 %38
at 500mA 11.C. Operates from 240 V. maink, | 9 40 252 {0 T O ——2 L Hi 02
suitalle for Radios, Tupe Recorders. Record “.’00 “/é M 2211 fg.’) ggg
Players, ete. 81z¢ 7'3 X 50 x 14-0 cin. Price 015 l(’JOO( ) 1060 206 3-30 0-38
r 95 ! o)
B8, e P 30 Volts 0-15-27 500 500 203 308 038
Prim. 200 240V, Sec. 12, 15, 20. 24, 30V. CEg 0D ROCe Hed Z8d &R
ELECTRONIC MAINS TIMER A Yet. pei i =l
A reliable unit 05 12 £1:58 £0-22
el for Simiieg 3 e 2100 o35 | PLASTIC CASED SILICON BRIDGE RECTIFIERS
Bathroom/Toilet 4 3 318 038 One Amp Two Amp Four Amp Bix Amp
Ventilators 3 20 398 042 . ; .
il 2 i 52 | SOPLV.25p 50 PLV.35p 100 P.LV.B5p 50 P.LV.65p
Stairwag] g 2l o 032 | 100 PV 255 100 PIV.40p 200 P.I'V.89p 100 P.A.V.70p
Ll';;‘m"‘l’:'g'w & 1?7 .93 o-p2 | 200 PLV.28p 200 P.I.V.45p 400 P.1V.85p 200 P.I.V. 80p
i ; | .67 | 600 P.IV.30p 400 P.LV.50p 600 P.I.V.75p 400 P.LV. 90p
Gives up to 30 8 88 9-00 0.'2 5 Srs 15 B8 GYTe
mins delay hefore 10 89 10-00 0-67 ADD 10n P & I'ER ORDER
switching off.
Delay 1-30 mina.
adjustable. ) _ AUTO TRANSFORMERS (Open) QUALITY INSTRUMENT CASE
Max Load 400VA or 1600 wart< rusistive. VA (Watts) Ref. Price PPost . . .
Ivory Case 33~ EHal 2”. Fitting No. £ Btrongly moulded in High Gloss (lrey  Plastic (Flame
instructions includedl. Tapped at 1153, 220, 240 Volts Retardant ABS).
g x 29
Trade Price £5-80. Post 20p. ‘7"3 ]éf: éégg éﬁf»’ Two interlocking halves secured
Tapped at 113, 200, 220, 240 Folts by four corner bults (supplied). aaren
L . 150 4 :g-gg ;’:Xv Interior Size: 61”7 x 517 « 23"
200 65 - >
PANEL METERS 2" & 4o o0 il 161 e Wall Thicknesa: 1
Modern Wide View Face. Moving Cail. 500 57 £8- 67p .
! A 500 7 8-03 ¥ Weight: 11} ozs
Wired for jllumination (lamps extra). 1000 84 £13-50 82p gaht: i
5? m-: "-’{)3 "xh“m 2000 95 £25-30 £1:00 Price: £1-50. Post 5.
1 70 ohwe i 3 -00 £1-20
YU 5250 ohms (with Detector) 3000 7 £330 a -
FPace 8ize 60 X 45 x 406mm (2”)
10 x 82 x 43mm (4%)
=]
piicw: e 5355 + rost 100 || PLEASE ADD 10% FOR V.A.T.|

A s P iTD BYRE HOUSE - No.2 UNIT - SIMMONDS RD - WINCHEAP
1R ¥ 8 CANTERBURY - KENT - CTI 3RW Canterbury (0227) 52436
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NEW MULLARD & MAZDA VALVES

All individually boxed
and guaranteed. Full
trade discounts to bona

EXPRESS
POSTAGE

§p for 1 Valve.

fide companies. Price | o sdditional Valve
and availability lists on
appllcat|on. PCB6 075 PL8$ €86 30C15/
PCS88 075 | PL50s  C-88 PCF800 1.05
DM70  ©0-63  EFS0  0-48 | PCO7 045 PLE08 106 30C17  1.00
DYs1 086 | EF83  1.08  PC900 058 PL509 155 | 30C18/
DV8s/7 042 EF8s 043  PCCB4 052 | PL802 098 PCFBOS 090
DYs02 045 | EFSS 090 PCCB8  0-80 | PY33  0-86 | 30F5/PF818
EABCS0 100 EF89 081  PCCB9 085 | PY81/800 8-50 110
EBsl 088 | EF91 180 PCCl8 085 PY82 055 | 30FLL/
EBC81 076 EFe2 140 | PCF80  0-51 | PYS8 €80 PCES00 075
EBF80 000 EFos 136 PCF82 180  PY500A 105 30FL2 078
EBFSS 083  EF183  0-60 PCF86  0-85  PY800 050 30FL1Z 108
EBF§ 088 EF184¢ 000 PCF200 085 PY80l 050 J0FLl4 085
ECB6 075 | EH90 088  PCF201 087 | U26 100 | 30L1/PCC84
EC8S 077 | EL34 095 PCF801 0485 UI0L 100 052
ECCsl 045 EL3 108 PCF802 071 |UI9 #:50 | 50115/pCC8O5
ECCs2 043 ELsl 080 PCFBO6 088 UABC80 090 1.05
EOC8S 048  ELs¢ 047 PCH200 0-88 UBCBlL 070 ... 5o
ECCR¢ 085 ELBS 086 FCL82 054 UBF8o 060
ECC86 0-58 | ELBS 095 PCL83 086 UCCSs 060 S30P4MR 130
ECCss 078  ELos 070 | PCL84 069 UCHB1 100 30P12/PCEOL
ECC189 071 | EL8l 131  PCL85s 083 | UCL82 070 106
ECFS0 086 | ELL80O 130 PCL86 083 | UCL83  0-70 | 30P19/PC802
ECF83 o-7s‘smaa 118 PCL8OS/8S ursy g»ssg 1.00
ECF86 071 | EMB7 118 : 84 : \
ECFSS 07l EMST %% rpsco  1ss Uvss  aso | OMMTOGES
ECH83 100 | EY86/87 042 | PFL200 080 6/30L2/ ETRIE
ECHs4 078 EYss 084 PL36 088 ECC803 100 PCLSOOI e
ECL30 088 | EZ80 061 | PL8I 075 | 6F23/EF812
ECL82 061 | EZ81 0-40 | PL8B1A 088 1-05 | 30PL14/
ECLS3 068 | GYBOL 0-90 | PL82 0-50 | 30Cc1/PCrEo | PCL88  1:25
ECI88 063 | GZ34 078 PL83 098 951 | 30PL1S 105
8P4l 3-00 | 636 0-30
NEw VAI_VES BP61 075 | 6J7M  0-45
. | T41 1-00 [ 637G 0-40
Y1 1 - K6 -
Individually boxed and p: 1g§2 Tomw ol
-l u2s 85 | 6K7G  0-30
guaranteed but of Euro- 5, 0% Skex o
An UABCS0 0-40 | 6K8G 045
pean or other origin at Jie3° 07 &k o
R UBC41 075 | 6L6G  0-56
greatly reduced prices. yscsi o4 sorw 080
g UBF80 0-40 | 6Q7G 050
Quotations for any | usrss 040 ssLiGT 048
: UCCss  0-45 | 6BNTGT 048
valve not listed. Send.gcm big | Ssarin 38
H CHB1 0-40 | 6USG 076
SAE for lists. | UCLs2 036 | 6V6G  0-40
UCL83 070 | 6V6GT 045
AZL 0-80 | EF80 026 | 1C86 0-80 | 1F41 075 | 8X4 0-40
AZ31 055  EF85 o-as‘ycsa 060 | UF8s 040 | 6X5G 040
Cbrsi 120 | EFg6 080 | PCy7 050 | UL4l  0-85  6XSGT 045
CL33 150 | EF89 028 | CO00 048 UL84  0-43 | 7B6 075
CY31 080  EF9I 037 | PCCBS  0-40 | UY4l  0-48 | 7B7 070
DAFol 080 EF92 050 PCC88 055 | Uyss 040 |7C5 130
DAF9s 050 | EFes 040 | PCC89 050 | VR105-30 0-40 | 7C6 0.7
DCCSo 186 | EF9S 075 | FCC189 060 | VR150-30 0-40 | 7H7 070
DFo1 080 EFI183  0-80 | PCI80  0-30 | A2 0-40 | 7R7 075
DF96 050 | EFls4 035 | PCF82 035 | OB2 0-40 | 787 225
DK®l 045 | EL32 080 | PCF86 080 | IR5 045 [ 7Y4 0-76
DK92 0-70 | EL33 175 | PCr8ol  0-50 | 185 030 | 12ATH 0-40
DK96 080  EL34 0-50 | PCF802 050 | 1T4 0-80 | 12AT7 0-40
DL92 0-40 | EL36 050 | PCKB05 080 | 384 0-40 | 124U6 045
DLes 048 EL37 250 | PCFB06 075 | 3v4 070 | 12AU7  0-38
DL96 0556 EL4l 080 | PCFBOR  0-90 [ 5R4GY 080 | 12AX7 088
Dys6/7 036 | EL42 090 | PCL82 035 |5USG 040 | 12BA6 046
DYsos 087 | EL8: 028 | PCL83 068 | 514G 050 | 12BE6 050
EABCSO 038  EL95 040 | PCL8s 045 | 5Y3GT - 0-45 | 30C1 030
EAFi2 076 ELL80 100 PCL85 050 524G  0-45 | 30Ci5  1.08
EBO1 022 EM80 045 PCL86 045 |6/30L2 090 |30C17 110
EBC38 100 EM81 080 | PCL305/85 6AKD 040130015 0-90
EBC41 076 | EM84 035 0-50 | 6AM5  0-90 | 30F5 110
EBCS1  0-83 | EM8s 100 | PD500 180 | 6AQ5 045 [ 30FLL 080
EBFB0 040 EY51 040 | PEN45 075 | 6A87G 086 | 30FLZ 075
EBF83 040 EY86 040 | PL36  0-55 | 6AT6  0-45 | 30FL1s 090
EBFso 082 | EZ40 075 | FL81 050 | 6AU6 030 | 30L15  1-05
EBL31 150 | EZsl 075 | PL82 045 |6BA6 028 | agr17 095
RCC81 040 EZ80 028 | PL83 045 | 6BE6 035
Boces 093 | Ezal 029 | PL&S 040 | gBHs  07p | J0P4MR 130
ECC83 088 | GY501 080 | PL500 . 075 | 6BJ6 055 | 30P12 1-05
ECCR¢ 030 GZ30 045 | PL504 075 | 6BQ7A  0-65 | 30P19  1.00
ECCSS 040 | GZ32 050 | PL508 090 | 6BR7 100 | 30PL1 095
ECC88  0-40 | GZ3s 045 PL609 165 | 6BS7 135 | 30pri3 120
ECH35 185 GZs7 125 | PL802 095 | 6BW6 090
ECH42 100 | HN309 1.60 | I'X4 350 | 6Bw7  0-90 | SOPL14 185
ECHS1 0’30 | KT61 1-76 | PX 25 3-50 | 6C4 035 | 3BW4 050
ECH83 045 KT66 250 | PY33 063 (60CDEG  1-30 | 3524GT 070
ECLS0 055 KT8I (7C5) | PYSl  0-50 | 6CHG 140 | 50CD6G 120
ECL82 035 130 | PY82 035 | 6CW4  1-00 | go7 otes
ECL83 070 KT81 175 | PYs3 038 6r23 105
ECL86 040  KT88 280 | PY88 040 6F25 1.00 | 813 ITT £13
ECLL800 320 | KTW61 100 PY500 1.05 | 6F28 070 | 813 USSR
EF37A 120 MU14 100 | PYBI/8000:50 | 6J5M 065 ‘ £578
EF39 120 | N78 275 | PYSOL 050 | 6J5G 045|866 1-00

TRANSISTORS-INTEGRATED CIRGUITS

| All transistors,1.C's offered

EXPRESS are new and branded.
POSTAGE Manufactured by Mul-
3p for first Transistor, -
for each additirnal add lard" Texas' RCAI Fer
1p. ' ranti, Motorola, ITT,
e a7 mDies 0s0| Fairchild, Lucas, etc.
AALle o BRs  ose Quantity discounts on
AAZ15 010 | BF167 0-25 R q
Adzis 0101 Bkis 023 | application. Send SAE
ACl126 025 | BF179 0-33 H
AdE GE | Bik ous for full lists.
ACI128 -20 | BF181 0-35
AC176 0-95 | BF194 013 | OC16 100 | ZTX501 015 | 2N2904 0-20
AC187 020 | BF195 013 | 0C20 200 | 2TX503 018  2N2004A 025
AC188 020 | BF197 015 | 0C23 1-25 | ZTX531 0-25 | 2N2905 0-32
ACY?2] 022 | BF200 032 | 0C25 040 | ZTX550 018 | 2N2005A 0-25
ACY39 085 | BF361 0-25 | 0C28 070 | IN9J4 0-08 | 2N2006 0-20
AD140 0-50 | BFR98 0-25 | OC35 0-55 | IN4001 06 | 2N2926 010
AD149 0-50 | BFX29 028 | 0OC38 085 | IN4002 07 | 2N3063 0-20
AD161 039 | BFX88 022 i 0C42 0-40 | IN4003 0-8 | 2N30565 080
AD182 038 | BFY50 020 | OC44 018 | IN4004 0-8 | 2N3525 080
AF115 025 | BFY51 0-20 | OC45 0-18 | IN4005 0-10 | 2N3614 0-59
AF116 0-25 | BFY52 0-20 \ 0C71 0-15 | IN4006 0-12 | 2N3615 0-65
AF117 020 | BFWI10 061 | OC72 0-25 | IN4007 012 \ 2N3702 011
AF186 0-40 | BY100 015 | 0C76 0-30 | 1N4009 006 | 2N3703 012
AR230 044 | BY 126 014 1 0oC77 0-55 | 1N4148 0-06 | 2N3704 014
ABY27 0-80 | BY127 015 | 0C81 0-28 | 18921 007 | 2N3705 012
ABY28 0-25 | BZX61 neries 0C81D 028 | 182033 0-20 | 2N3706 0-10
BA102 0-25 0-20 | OC81Z 0-45 | 182051A 010 | 3N3707 013
BAILLD 0-10 | BZYB8 series 0Cs3 0-25 | 182100A 0-20 | 2N3708 007
BC107 012 010 | 0C140 0-65 | 183010 0-26 | 2N3709 0-10
BC108 0-12 | CRB1-05 0-30 | oc170 0-25 | 2N696 015 | 2N3710 011
BC109 0-12 | CRB1-40 045 | 0C171 0-30 | 2N697 015 i 2N3711 011
BC113 0-18 | CR83-05 040 | 0C200 0-55 | 2N708 010 | 2N3819 0-35
BC117 0-21 { CR83-40 0-55 | oc201 0-80 | 2N706A 0-12 | 2N3820 0-30
BC143 030 | MJE340 050 | 0C202 090 | 3N1131 025 ‘ 2N3823  0-50
BC147 012 | MJE370 068 ‘ 0C203 0-55 | 2N1132 0-25 | 2N3903 0-16
BC148 010 | MJE520 085 | OCP71 100 | 2N1302 018 | 2N3904 0-20
BC169C 014 | MJE2055 110 | ORP12 0-55 | 2N1303 0-18 | 2N3805  0-25
BC182 012 | MJE3055 075 ORP60 0-45 | 2N1304 0-22 | 2N3806 016
BC182L 012 | MPF102 0-40 | T1006 020 | 2N13056 0-22 | 3N4058 015
BC1841. 013 | MPF103 036 | TIC44 020 | 2N1308 0-28 | 2N4059 010
BCY32 120 | MPF104 0-35 TIC226D 1-50 | 2N1307 028 | 2N4060 013
BCY33 038 | MPF105 048 T1L208 025 | 2N1308 0-28 | 2N4061 018
BCY34 0-45 | NKT404 0-80 | TIB43 026 | 2N1309 0-30 | 2N4082 0-14
BCY70 0-15 | OAS 060 2ZTX107 012 | 2N1613 0-20 | 2N4289 020
BCY71 0:20 | OAL0 0-40 | ZTX 108 010 | 2N1614 045 | 3N141 081
BCY72 0-16 | OA79 010 | 2ZTX300 0-14 | 2N2147 076 | 40360 0-40
BCZ11 065 | OABL 0-10 ‘ ZTX301 014 | 2N2160 1-00 | 40361 0-45
BD121 1:00 | OA91 07 | ZTX302 020 | 2N2369A 0-18 | 40363 0-40
BDI124 080 | OA200 008 1 ZTX304 024 | 2N2646 0-50 | 40430 0-85
BD131 0-45 | 0A202 010 | ZTX500 0-15 i
BN7400 026 | 8N7426 037 | 8N7473 044 BN74107 051 | BN74187 1:09
BN7401 020 \ BN7427 037 | BN7474 (048 | BN74110 0-57 | BN74170 288
BN7402 0-20 | BN7428 0-43 | 8N7476 059 | BN74111 0-88 | BN74174 1-80
BN7403 020 | BN7430 020 BN7476 045 | BN74118 1:00 | BN74178 1-20
B8N7404 0-20 | BN7432 037 | BN7480 080 | BN74118 1.92 } BN74176 1-44
8N7405 0-20  8N7433 043 BN7482 087 | BN74121 057 | BN74190 230
BN7406 040 1 AN7437 043 | 8N7483 1-20 | BN74122 0-80 | BN74191 2-30
BN7407 0-40 | BN7438 043 BN7484 100 | BN74123 144 | BN7419¢ 2:30
8N7408 025 | BN7440 0-20 | BN7488 050 | BN74141 1-00 | BN74184 230
BN7409 033 | BN7441AN BN7490 076 | BN74145 1-44 | BN74194 172
BN7410 0-20 | 0-85 | BN7491AN BN74150 - 2:30 | BN74195 1-44
BN7411 028 | BN7442 085 110 | BN74181 115 | BN74196 1-58
BN7412 028 | BN7450 0-20 | BN7492 075 | BN74154 230 | BN74197 158
8N7413 0-30 | BN7451 0-20 | BN7493 076 | BN74165 115 | BN74198 3-18
BN7416 030 ‘ ggxﬂdgg g%g gg;:g; gg5 BN741566 115 | 8BN74199 288
BN7417 030 T4 i g -85
BN7i20 020 | BN7d60 020 | BN7ie6 100 DIL 14 pin 1Sp
BN7422 0-28 | BN747 B 32 a
SNT422 028 | BN7i7o 038 | BN7i100 218 | SOCKETS 16 pin 17p

VAT

107 to be
added to
all orders
including

POSTAGE!

THIS MONTH’S

@ OSCILLOSCOPE
TUBE TYPE
VCR 139A
Price £800 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. Prices correct when going to press.

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.

wwWw americanradiohietorv com
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BRAND NEW

FULLY GUARANTEED DEVICES

Typr__ f'rice p Type  Price p Type Price p | Type Price P Type Pricep Type Pricep Type Pricep | Type Price p Type  Price p Type  Price p
AC107 22 | ADI61 and BCI50 20 | BD131 55 | BF182 44 | MATI2I 22 | 2G308 89 | 2N2192 39 | 2N33914 18 | 2N40 13
ACl13 20 | ADI62(MP) 75 | BCI5! 22 | BDI32 86 | BF183 44 | MJE2955 95 | 2G309 39 | 2N3392 16 | 2N4284 19
ACLIS 22 | ADT140 55 | BCl52 18 | BDI133 72 | BF184 28 | MJE3055 62 | 2G:339 39 | 2N3393 18 | 2N4285 19
\gllgh g Af“g g; BC153 gé gn}g? 34 B;‘l&ﬁ gg MJIE3440 55 | 2G3394 24 | 2N3394 16 | 2N4286 19
ACI2 AFILS p D136 4 | BF187 MPF102 48 | 2G344 22 | 2N3395 19 | oN4287 19
AC125 19 | AF1IB 27 20 | BDI137 50 [ BF188 44 | MPF104 41 | 2G345 22 I 2N3402 23 . 9N4288 19
ACI26 18 | AFN7 27 13 | BD138 55 | BF194 13 | MPF105 41 | 2G371 24 | 2N3403 23 | ON4289  1p
AC127 20 | AF1IB 39 13 | BD139 81 | BF195 13 | OCly 38 | 203718 22 | 2N3404 31 | oN4290 19
AC128 20 | AF124 33 50 | BD140 86 | BF196 18 | 0C20 70 | 2G373 22 | 2N3405 46 | UN420) 19
Ag;g;: {g | A:‘Il‘lg ga 55 Bgma 88 '”;“’7 16 | oCe2 5§ | 26374 19 | 2N3d4l4 17 | 2N4292 18
A AF12 1 13 | BDI175 66 | BF200 50 | 0C25 54 | 2G377 18 | 2N3415 17 | oN4283  1p
ACI137 18 | AF127 31 13 | BDI76 86 | BF222  £1.05 | 0C24 82 | 20378 18 | 9N2369A 16 | 2N3416 31 | 2N5172 13
AC141 20 | AFI3) 33 13 | BD177 72 | BF257 50 | O0C25 42 | 2G381 18 | 2N2411 27 | 2N3417 31 | 2N5294 60
ACMIK 32 | AF178 55 13 | BD178 72 | BF258 88 | 0C26 32 | 2G38 18 | oN2412 27 | ON3525 83 | oNb4s7 38
ACl42 20 | AF17Y 55 16 | BDI179 77 | BF259 94 | 0C28 55 ] 2G401 33 | 2N2646 52 | 2N3614 74 | ON5458 35
ACl42K 28 | AF180 55 16 | BD180 77 | BFu62 81 | 0Cz9 55 | 2Gdl4 33 | 2N9711 23 | 2N3615 82 | oN5459 44
ACI51 17 | AF18) 55 | 18 | BDI185 72 | BF263 81 | 0C35 48 | 26417 28 | aN2712 28 | 2N3616 82 | 2N621) 75
AC154 22 | AF186 55 16 | BDI8# 72 | BF270 39 | OC38 56 | 2N388 39 23 | 2N3646 10 | 28301 55
AC155 22 | AFa239 41 24 | BDI87 77 | BF271 33 | oc4l 22 | 2N388A 61 19 | 2N3702 13 | 283024 48
ACL56 22 | ALIO2 72 21 | BDI188 77 | BF272 88 | 0Ca2 27 | 2N404 22 13 2 46
ACL57 27 | AL103 72 21 | BDI18Y 83 | BF2i3 39 | 0C4s 17 | 284044 31 61
AC185 22 | ASY26 28 21 | BDI9C 83 | BF274 39 | OC45 14 | 2Nb24 46 | 2N2905A 77
AC166 22 | ASY27 33 27 | BD195 94 | BFWI0 68 | OC70 11 | oN527 54 | UNu2906 86
AC167 22 | ASY2d 28 27 | BD196 94 | BFX29 30 | OC7) 11 | 2N598 48 | 2N29064 88
AC168 27 | A8Y29 28 11 | BDig7 99 | BIX84 24 | oC72 16 | 2N599 50 | 2N2007 88
AC169 18 | ABY50 28 ’ 11 | BD198 123 BirXss 33 j 0C74 18 | 2N696 14 2N2907 A 82
G B lamee B L | bhao oy | bbxw B | oG 0 INem 13| aNaw i
A 7 52 31)206 b N 0C76 2N69 2N2924 48
ACI178 31 | ASY5s 28 | 13 | BD205 88 | BFX88 24 | 0C77 28 | 2N699 39 | ON2925 62
AC179 31 | ABY55 28 13 | BD20g 88 | BFY50 22 | 081 17 | 2N705 09 | aN2926(G) 04 77
\Glsok 35 | Ayer B 3| nbos $ios | mbver 2 oY 17 18 | 336000 5 | a6
A N 7 BD208 ° “Y 5 0Cs2 2N2926(0) 28326 7
AC181 22 | ABY5K 28 12 | BDY20 £110 | BFY53 19 | 0C82D 17 | 33 | 2N2926(R) 31 | 28327 77
ACIBIK 32 | ABY73 28 l 8 12 | BF115 27 | BPX25 94 | 0Cs3 22 39 | uN2026(B) N 33 | 28701 48
AC187 24 | ABZ2) 44 | BC20y 13 | BFI17 50 | BSX19 17 | ocise 22 27 | 2N3010 77 | 2N3905 31 | 403) 44
ACISTK 25 | BCILOT 12 | BC212L 12 | BF1IS 77 | BSX20 17 | oc40 22 55 | uN3011 18 | 2N3906 30 | 1036 50
AC188 24 | BCIO8 12 | Be213L 12 | BFil9 77 | BSY25 17 | oci6y 28 81 | oN3053 19 | 2N4058 13
ACIS8K 25 | BCL09 13 | BC214l. 18 | BFI121 50 | BSY26 17 | 0C170 28 3l [ oN30564 51 | 2N4059 11
\(01317 gg ;;Ll 13 {1 28 BF123 55 B8Y27 17 0Ci71 28 22 | aN3055 55 | 2N4060 13
4 18 CI114 7 39 BF125 50 B8Y2H 17 0C200 28 22 2N 3391 18 | 2N4061 13
ACY19 22 | BCl1> 17 0 | BFI27 BSY29 17 | ocC 16
ACY20 22 | BC16 17 27 | Bries o B8Y38 20 4 0G0 S 33 ' DIODES AND RECTIFIERS
ACY?2] 22 BC117 20 35 BF153 50 B8Y3Y 20 0c203 28 23 AALLY 9 BY133 23 OA70 8
ACY22 18  BClI8 11 40 | BF154 50 | B8Y40 31 | 0C204 28 | 23 | AAI20 ® | BYI64 55 | OA7v 8
Aggz; g(l) ﬁ‘é{ 1)? 33 34 | BF155 77 | B8Y4) 31 | 0C205 39 22 | AAl29 9 | BYX38/30 48 | OAS8I 8
P 24 £) 93
Aoyae  as | mons | 2| iio: 8 | pevees 1 [ 0Gw 4 } oAz M| DY fs | oam o
ACY30 31 BC126 20 28 | BFi58 a1 Bulos £2-20 | ORPIV 18 18 BA100 11 BYZ12 33 | 0as1 7
ACY3) 31 BCI132 13 | 33 BF159 88 | ClllE 55 P20 55 | 2N1304 19 BAll6 23 BYZ13 28 OAS5 8
ACT34 23 BC134 20 24 BF160 44 | C400 33 P2 50 [ 2N1305 19 BAl26 24 BYZ16 44 0A200 7
ACY 35 23 | BC135 13 | 28 | BFIs2 44 | C407 28 | P3464 22 | 2NI308 23 ( BA48 16 | BY217 38 | OA202 8
‘8333 ﬁ gg{g? }; ‘ 13 BF163 :: 82-24 28 | P39y :s | gglggg gg BA154 %s uz{zm gtla 8D10 ]
Al 2 Br164 425 55 8T140 4 1 BA155 8 BYZ19 8D19 .1
ACY4) 20 BCI3Y 44 BCY72 18 BF165 44 | C4a26 39 B8T141 19 ’ 2N 1309 28 BA1SE 15 CGs2 [ IN34 8
ACY44 39 | BCl40 33 | BCZI0 22 | BF167 24 | C428 22 | TIS43 33 | 2N1613 22 | BY100 17 | (OA91 Eq) 8 | IN34A 8
AD130 42 | BCId} 33 | BCzZI1Y 28 | BI'173 24 | C441 33 | UT46 30 | 2N1711 22 | BY101 13 | CG651 IN9I4 7
AD140 53 | BCl42 33 | BCZI12 28 | BF176, 39 | C44® 33 | ZN414  £1-20 l 2N18BS 35 | BYIO5 10 | (OA70-OA79 1N916 7
AD14? 53 | BCl43 33 | BDI1is 68 | BF177 39 | C444 38 | 2G301 21 | aN1890 50 | BYL1 13 Eq.) 7 | INdl4n 7
ADl143 42 BCl145 50 BD116 88 | BF178 33 | C4a50 24 | 20302 21 2N1893 41 BY126 18 OAS5 39 18021 13
AD149 55 BC147 11 ‘ BD121 88 | BF179 33 MATI100 21 | 2G303 21 | 2N2147 7 BY127 17 OAS58L 23 I 18951 7
ADI6) 39 | BCl48 11 | BDI23 72 | BFI80 33 | MATIOl 22 | 2G304 27 | 2N2148 83 | BYI28 17 | OAl0 39
ADI62 39 | BCl4d 13 | BDI24 76 | BF181 33 | MATI?0 21 ' 2G306 44 [ 2N2160 88 | BY130 18 | OA47 8
LINEAR 1.C’s—FULL SPEC. DTL 930 SERIES H ’
. Frive LOGIC .o 14 Series T.T.L. I.C’s
ype No. 1 25 100+ i
72702 50p 480 45p M mype T e - BI-PAK STILL LOWEST IN PRICE. FULL SPECIFICATION
72709 350 33p  30p M s 150 14p 13 GUARANTEED. ALL FAMOUS MANUFACTURERS
27
do o mhEE M e e o e e g
o : P t 25 100+ t B S |
;Eéﬁ(}; gg; ggz ;23 e 30 18p  15p  14p £p 2p gp £p £p g£p | £p £p £p
g oo e @ b f e 0f ol Mhow Gk BE IR e B 14 1
:{:Eg;g ggv :gv :gn BPO4S 30p 28 g25p 7402 018 0-17 016 | 7451 018 017 0.1 | 74141  o.85 082 079
SL702C Sop 4> 30 ¥ Beods 15p  14p  13p 7403 018 017 018 7453 0-18 017 018 | 74145 1-85 155 1-48
TAA264 805 700 g0 § BPuds 30p 28p  2B/p 7404 018 017 018 7454 0-18 0-17 0-16 | 74150 2.90 2-80 3.70
TAA293 £1000 950 gon d BEOSI 70p  85p  60p 0o 018 017 0116|7460 018 017 018 7451 110 1.05 1.0
TAA3G £18 R oY BPY62 15p 14p 13p 7406 0-39  0-3¢ 0-31 7470 0-32 020 0-27 | 74153 1-30 1-20 1-10
A roo0 o, $180 £170 @ ypagay 45p  43p  40p 7407 039 034 031 |747> 032 020 027 7415 1.98 1.80 1.75
meEe §g° il 240§ nrrooss a5p  43p  40p 7408 0-20 019 018 7473 041 039 03574155 150 1.45 1.35
“"7“ 459 431‘ a0 BP9057 45p  43p  40p 7409 0-20 0-19 0-18 | 7474 0-41 0-39 035 f 74156 1-50 1-45 1-35
! P P P B Breogy 45p  43p  40p 7410 018 0-17 016 7475  0-50 048 0-46 | 74157 200 1.90 1.80
Devices may be tized to qualify 741l 0-28 027 0-26 7476  0-44 043 0-42 | 74160 2-10 2.00 1.90
NUMERICAL for quantity price. Larger quantity 7412 0-38 0-34 0-31 | 7480 074 071 084 /74161 2.10 200 1-80
L TOR TURESy g PRam s DELEY Ly e ey fag ThDi LR R Gk iR 8
9 q Series only). i - - - T482 . o o . . .
:{;L()ffﬁ - . ) ﬁ;z 4 7417 048 044 042 f 7483 1-20 1-15 1-05 74164 220 210 2-00
M, iy S sl IR D T s R O
ALl indi . reci woint. § VOLTA EGULATORS 7422 : : : 485 . : || @ : : .
AL e Soeving, bl al Joint, f YOLTAGE EEGULAT D055 053 050 7Tim 095 004 05| 4l s sdy 5oy
types available on request. UA.7805. 5v. (Bquiv. to MVR 5V) 7425 0-55 0-53 050 | 7489 400 375 8-50 4175 1.75 165 155
B R Sl pHine pmood e ng lm g
A .. .. o - -h CALT812. 12v. .. MVR 12V 7427 0-50 o 0- 7491 1- -05 g 77 . . ;
Fe Ratio RbS ity 1l e vA 8 a7 § oTes 0w 0l S 1m Dz g oed s i a0 Lo
7430 o ‘1?7 0187493  o- . : 41 . : ;
7432 0-50 0486 044 | 7494  0-85 082 075 74182 200 190 1.75
DUAL-IN-LINE SOCKETS. . 7433 0-75 0-73  0-70 { 7495 0-85 0-82 0-75/7418¢ 3-20 3-10 3-00
14 & 16 Lead Bockets for use with 7437 0-70 0-88 0-65 | 7496 0-96 0-93 0-86 | 74190 2-15 2-10 2-00
RTL LOGIC I1C’s DUAL-IN-LINE I.C's. TWO Ranges 7438 0-70 0-68 065 74100 150 145 14074191 2-15 .10 .00
Price each PROFEBSIONAL & NEW LOW COST. 7440 018 0-17 0-18 74104 1-07 1-04 1-00 74192 215 210 .00
1-24 25-99 100 up J§ PROF. TYPE No. 1-24 25-99 100up. 7441 0-24 071 0-64|74105 1-07 1-04 1-00 74193 215 2.10 .00
- TSO 14 pin type  33p  80p 87p 7442 0-74  0-71 0-84 74107 044 042 040 74193 2.98 2.86 2.75
ULsoo 88p 36p  29p TSO 16 ,, ., 38p 385p 32p 7443 1-20 115 1-10 /74110 0-60 0-55 0-50 | 74195 2-00 1.85 1.90
UL914 38p  36p  20p LOW COST Nu. 7444 120 115 1-10 /74111 1-38 1-27 1-21 74196 1.95 1-90 1-85
UL923 §5p  5lp  48p BPS 14 18p  18p  12p 7445 198 195 1-80 | 74128 1-10 1-06 1-00 74197 1.95 1.90 1.85
At e | 7451 130 107 Tog W B3 L0 Dgo|7ase soo 47 40
74 R . 5 { v s o ° 7 o B d
Devices may be mixed to qualify for quantit. orice. (TTL 74 neries only) data is available for the
ALL PRICES INCLUDE VAT. Abave weries of 144 i baakle o B b
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-the lowest i

rices!

BRAND NEW TEXAS| UT 46 UNNUNCTION | QUALITY TESTED SEMICONDUCTORS KING OF THE PAKS Unequalled Yalue and Quality
GERM. TRANSISTORS f»ﬁﬁsxf;?ﬁgmem for | P2X No. Price
Coded and Guaranteed | Ti8 43rand BEN 3000 0" NEW BI-PAK UNTESTED
» g cova | also electrically eqniva- | Qt 20 RKed spot Gansistors PNI 88
A B BV ont to 2N 2646 Q2 16 White apot R.1%. transistora PNI* _ 0-86 SEMICONDUCTORS
TI A2 0C71 ] uh 100 4 Q3 4 OC 77 type transistors ... ... 086 .
T2 A ocrs lo-30 o028 0-22 }Q4 6 Matuhed transistors 0L44/4sls|18| 10-86 Money back retund 1t not satisfied
T3 8 bzl OCSLD Qs 4 5 transistors . .. 0-55 Pak N b , ’
T4 8 2G3BIT OCHI e o oogE (2 7 2 transistors . 0-56 ak No. escription rice
T8 A 263827 OCH2 gg”‘s:&fc%;gv“vﬁ%? Q7 4 AC 128 tramistors PN bigh guln 0-65 £
T6 & 263448 ING  TRANS TO 15 Q% 4 AC 126 transistors PNP . 0-58 Ui 120 Ulass Bub-Min. General Purpose Germaninm Dinles 0-55
TIENBR2 (34518 r Zy2 Q2RO IR ity nelsransistor skl 0g05 U2 60 Mixed Germanium Trausistors AF/RF 05
T8 8 20378 SIM. TO 2N708/8. BSY-} )y 7 OC 71 type trauslators . 086 2 :
TO 8 263994 2NI3 27/28/86A. All usable § o)) o A¢ 127/128 (,omplel..e,.mw palra U3 7 Genna.nlum Gold Bonded Bub-Min. llke OA5, 0A47_
Tlo 8 20417 ARIT L‘I'r‘c:f:: T O PNPINPN 056 Us 40 Germanium Trauslstors like OC81, ACI28 .
ANBSp each pak | ABLE in PNP R to | 313 3 AR ol {;:::}::’;;: a5 5 60 200mA Sub-Min. Silicon Diodes .
U '\;’90%' e l\'m Whe‘n Qx} 3 OC 171 HLF. type transintors .. 056 Us 30 811, Planar Trans. NPN like BET90A. '_'.N:()ﬁ
orlering please statefqrn 7 aN2026 8il. Epoxy transintors U7 16 81l RectiBers TOP-HAT 760mA VLTG. RANGE up to 1000 085
ND 120 NIXIE DRIVER | prefrrence NPN or 4P ixed colouss . ... ... 08 T8 508 : like 0A200/202 ___ 0-65
TOR. . 25 |16 2 GRTERO bew nuise Germanbuin (8 50 Bil. Planar Diodes DO-7 (ilass 2560m 4 like I
o o0 For 0585 transistors . 055 Us 20 Mixed Volugeu 1 Watt Zener Dlodes 0 !5
BEX 21, G $07, 2N iRu3 | o0 o 1101 qir 5 NPN 2 x sT. 14143 x HT.130.... 0-85 BAY50 charge storage Diodes DO-7 Glass .
‘I""“ R 500 Yor 4 R1LER] lhj"""T 2 MAT 100 & 2'x MAT O 25 PNP BIL Planar Traus. TO-5 like 2N1192, N 908
019 017 018 1000 I'or 14301 1y 3 MADTH?2 x MAT 101 & 1 x MAT 12 Billcon Rectifiern Epoxy 500mA up to 800 PIV ..
S S ——— ST RPN BIL
BT el ] S - -85 30 PNT.NPN Bil. Transiators 0C200 & 28 104
e}
sgg‘.;\?'l DIODES 284 gl vg 4271-b;lrl§n‘ulum transigtars AF. 088 160 Mized Bilicon and Gernanium Diodes
il t W SO0 2 oy M jermanium translstors CON RN Dlonar .
py Jf;':,, guitable Gr] SoPIVEMin) 100,185 | Quy u0 NKT transistors A.F. IE. coded 0-55 26 NPN Bil. Planar Trana. TO-0 like RFYBL, 2 aNewT ..
Jqvt. ZT N300 8p each. 8ob-Min 500..5-50 § Q23 10 OA 202 Silicon diodes sub-min.. ... 055 10 3 Amp Silicon Rectiflera Btud Type up to 1000P1V
Any Qt) Fully Tested 1,000..800 | Q24 8 OA 8 dlodes ... .. .. 088 30 Germanium PNP AF Transiators T0-B like ACY 17-22
1dcal tor Organ Bullders. Qu6 15 IN914 Billcon dlodes 78 PIV 78mA 055 e — e
| e | Q6 R OA85 Germaninm dindes sub-nin A # Amp Bllicon Rectifiers BYZ13 Trpe up to 600 PIV
R 2400 TO3 NPN INOD oo o 0-88 ficon NPN Traosistora lke BC 108
GP 100 TO3 METAL %%Il‘g%ragmﬂ Q27 ¢ 1DA PIV Shicon rectifiers 1842510 o-gg Silicon Rectifiers Top Hat 1
CASE GERMANIUM Q28 2 Blilcon power rectliera BYZ 13 . 0
Vehoo HOV. Veeo=50v, | Vebn 250V, Veeo {Qu9 4 Billcon transistors 2 X 2N698, 3"____“” Germanium Alloy Tea:
1.C.=10 ampx. Ptot 100V, LU, 6 amps, 1 x 2N687, 1 x 2N698 . ... 08 30 MADT s Iike MHz Berles PNT Transistors . ...........
30W. hte=30-170. Ptot=:30W. e typ.20 | Q30 7 :llgi:on switch transistora 06 D 30 Germanium 1 Amp Rectifiers GIM Rerles up to 300 PIV_ 0-85
Replacen the majority of [ T~ 5MHz. NPN e . 5 300 MHz NPN Bl N70R. BAY27 ... 0-8I
Germantu, 1»:)w]errﬁ'a::- | “5 1001 |3l 6 Rileon switeh tramsstors 2N708 25 900 MHz NPN Billcon Translstors 7N708, BRY47
alstors in the OC, AD 058 050 044 NEN oo mbiae o 0-85 730 Fast Bwitching Bilicon Diodes ke INOL4 | Mioro-Mi
and NKT range . Q32 3 PN P Billcon tranalstors 2 aN1131, O 12 NPN Germanium AF Transiators TO-1 llke AC127
J 25 1004 Pox GN1IE2 Lo ) 10 1 Amp BCR's TO-D can, up to 600 PIV CR81/28-600
. . 33 8 NPN traoslotora UN1711. .. 0-85 1D 1amp Ly T
008 Ok WD ADI61/162 |33 5 Mhieon’ ﬁp\"}",'.;’,,?::o" .‘, J38m, 15 Plantic Bllicon Planar Trans. NPN 2N2020 .,
— et PN P 500MHz (code 1)397) . .. 088 20 Silicon Planar Plastlc NPN Trans. Low Nolse Amp
@GP 300 TO3 METAL o [N [0 [ (X0 B x ON2904 & 085 26 Zener Dlodes 400mW DO-7 cano 3-18 volts mixed
CASE SILICON E&T DRICE OF 75p ] Qan 7 2N3646 T-18 plastic 300 MHz NPN 0-86 75 Plastic Case T Amp Bilfcon Rectifiers IN4000 B Berien
Veho=100V. Vece 6OV | PR £4 1n. Q37 3 2N3053 NPN Hilicon tranaistors .. 0-50 30 Sllicon PNP Alloy Tran T0-8 BCY2 '15302/4
1.C 1.;‘:“,.;6;.1016;5{‘1 Q3R 7 NPN tranaistors 4 2N3703. 4 & 25 8illcon Planar Trausistors PNP TO-18 2N2008 ...
A e ke ‘reatnce-| LOOK FOR OUR 2NJ702 .- A 25 Sliicon Planar NPX Trausistors T0-8 nwno/uuu
ment.  for 2N 3055, 30 8ilicon Alloy Trausistors 80-2 ; PNP 0C200, 0, 28327 .
o Ul G BOY a0 AUDIO & fﬁfi’f:‘);}gesﬁgf dg::llﬁed to simplify Klec- 20 Fast Bwitching Silicon Trans. NPN 400 dHz wso
5 s
055 053 031 ELECTRONIG | ronic calcutations teatures the follow o8 acales: 30 RF. Gerni. PNP Tranalstors 2N1303/5 TO-
GOMPONENTS Converslon of Frequency and Wn\élength 10 Dual Tranelstors 6 lead TO-56 2N2060 ...
Caleulation of 1, C and fo of ‘Tuned Circults. b 3 ——"—‘4 K .
NEW 8th EDITION Reactance and Self Inductance. Area of Clrclen. D) 2 I‘:F:::)' Tunn[l)umra’l() 1 01(: bl :K:‘s AH]
250 pages ADVERTISEMENTS Volume of Cylinders. Resistance of Conductore. U3 10 HF Oermanium PNP Transistors TO: 867, 7
TRANSISTOR EQUIVA Welght of Condnctors. Dectbel Calculations. (43 25 I Trans. Plastic TO-18 A.F. BCU13/114
phbll q Angle Functions. Natural Logs and ‘e’ Functions. Udd 20 Bil. Trans. Plastic TO-Bb BC116/116 ... .-
B0 L0k & ai in PRACTICAL Muitiplication and Divislon. Squaring, Cublng 4 e s b0 81OV (K
},’q“h.le"“‘e s B ELECTRONICS and Bquare Roots. Conversion of kW nndh}{p tes 73 . TOB6 up to BAOPIV. ...
A t lectronic engineer and enthusi-
Kuropean, \menx( an and | RAD1I0 CONSTRUCTOR Mt""g:u Or_,:v:,r,:, :eicm“ g o,.‘.‘;leur“‘litlh case and Code No's. mentioned above are given as a guide to the type of device 1
A ‘:) "H_': K instructions. Price each: £3-69 the pak. The devices themselves are aormally unmarked.
i A8-1 $ILICON PHOTO TRAN-
EIE) ol sxs'xr}on. TO-14 Lens end | FULL ;umm oF | NEW LOW PRICED TESTED S.C.R’s SIL. RECTS. TESTED
NPN 8im. to BPX26and | ZEKER DIODES - . |
A LARGE RANGE OF | P2l BRAND NEW, full | VOLTAGE BANGE |PIVIA 3A 5a 53 7A 10A 16A 30A I ST B o & B e s
TECHNICAL AND DATA | data  available. Jully | 2-38V. ~400mV (DO-7 TOS oneTom,TomT048'r04n0n1‘04e et 507 006 0.15 0-18 0-26 0-83
O0OKS ARE NOW | guaranteed, Case) 12p ea. 143 (Top- 50 0.26 028 0-39 039 0-52 0-85 0-59 1-27 § p00 0T (N0 407 0-16 0-22 0-27 1-10
AVATLABLEEKSTOCK. | Gt 1-2425-69 100 np | Rat) 18p ea. 10V (80-10 | 100 0-28 0-37 0-52 0 52 0- u-s 0 04 0-70 1-54 | 200007 414 0.08 0.22 0-30 0-41 1-38
SEXD FOR FREE LIST. | rice ea. 88p 44p 38p | Stud) 32p ea. 200 0-39 0.55 0.4 0 63 0-67 0.83 1:76 b od% 011 0.26 0-38 0.60 2-05
400 0-48 0-62 0-62 074 0-83 1-03 1-93 2
600 0-59 0.75 0-75 0-85 107 1-38 8000-11 0-18  0-12 0-28 0-41 0 61 3-20
INTEGRATED CIRCUIT PAKS b4 R . o flo R 1000 0-12  0-2%  0-16 0-33 0-51 0:70 2:70
800 070 0-88 0-88 0-99 1-32 1-65 4-40 } 1,50 o ot 081
Mt:‘mulacturvrn - pall Quts™ which include Functional and Part-F unctional Unita. = 4
These are classed as -out-pf-spec’ froin the maker's very rigid specitications, hut F.E.T.’S
are idenl far learning about 1.C'=x and experitental work. DIACS TRIACS
POST OFFICE 2N3819 31p oN5488 360 .np  pan  wiTH | VBOMZA  6A  10A
Pak No. Contents Prics | Pak No. Contents Price | Pak No. Contents Price | TELEPHOKE 9N3820 55p 2N5450 44p TRIACS" ’ “T0-5 TO-66 TO-4%
| | DIALS 60p each.]2N3s2l 30p BFWIO 86p AUE. - B i
UIC00- 127400 085 | UIC46~5x 7446  0-55 | UICY0-—HX 7400 0-55 IN3823 alp MPF10541p | BR100 (D32) 41p each B 0 &
1001 - 12% 7401 0-55 | UIC4B—5x7448  0-85 | UIC9I=5x7491  0-85 j00 38 86 83
:,;{c‘o'z:}zxnou 0-55 | UICB0=12x7450 0-88 | UICY2=6x mg'z 085 FREE 10 amp POTTED | 400 55 66 7
C03—12x 7408 0-65 | UICSI=12x7461 0-85 | TIC83-=5x7403  0-86
UIC04-—-13 %7404 0-85 | UICS3—12x7453 0-86 ‘ UIC94 -5 x 7494 0-86 CADMIUM CELLS | one 55p Pak of your angﬁ‘irfgn'{'m w0 77 83 121
VG056 — 12X 7406 0-65 | UICE4=12x7464 0-86 | CIC95-5x7495 0-85 ORP12 48p O Qe (D SF 100PIV. 990 each
UIC06 -8 x7406 085 | L1C60=12x7460 0-85 | UICY6=5x7496 0-85 orders valned o7 over ML LIS
UIC07 —Bx 7407 085 | UICTO—Bx 7470 0-85 | UICI00=5x74100 085
UIC10- 12% 7410 0-85 | UICT2=8x7472 0-66 | UICI21=5x74121 068 Giro No. 368-7006
UIC20~12x 7420 0-55 | UICT3=Bx7473 085 | UICI4i-5x74141 0-86
UIC30— 12x 7430 066 | UICTS=8x7474 0-85 & UICISL=5x74161 066 2N3055 Please send-al| orders direct to war2house and despatch de‘ sartment
UIC80- 12% 7440 0-55 | UICT6=Bx7476 0-55 | UIC154=5x 4154 086
UIC41 = 6x 7441  0-85 | ("1CB0 -5 x7480 0-55 | UIC193-6x74193 0-80
U104 %7442 0-85 | UICBL-8x 7481 055 | UICI99~5x74199 0-66) 116 WATT SIL
UIC43=5x7443 0-55 | UICB2=5x7482 0-85 POWER KPXN
UIC4A4 - 6 x7444  0-56 | UICB3—5xT483 055 | {ICXL 25 Anwrted 58pRACIE
UlC46=~5x 7445 055 | CICB6=5x7486 055 4's £1-65 :
Packs cannot be spiit. but 25 assorted pieces (onr mix) iy available as PAK JIC X 1+

2 Amp. BRIDGE RECTS.

60 v RMY  86p each
100 v RMH 40p

400 v M8 b60p .
Aize i nty < 16 runw

D1699 NPN SILICON
DUAL TRANSISTOR

(Sumlar to  2N2060)
0 28

B1P
Vebo -
50w

038

18/20 TO3 NPN PLASTIC SILICON
=100V, Vcea=350V. LC. 10 amps. Ptot
hfe -=typ. 100 {T=3MII
B1P 19120 Mnldled l‘an

100 +
032 o 61

25
0-35 o 88 0 55

P.O. BOX 6, WARE - HERTS

Postage and packing add 11p. Overseas. add extra for airmail.

Minimum order 55p. Cash with order please.
Cuaranteed Satisfaction or Money Back

www americanradiohistorv com
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A cleverly deslgned pro-
tected polycarbonate en-
closure; ~ weatherproof,
hoseproof and damp and
dust protecting. It's high X
impact strength wiil with- Encase includes chassis, retaining screws, cover,
stand rough handling. gasket, cover retaining screws: price includes P, & P.
The seven sizes can and 10% VAT,
Interconnect and any ENA T4 x T4” x 57 co
case wlil extend vertically ENB 117 x 73" x

or horizontally or both, ENC 15 x 7}” x a0 00 . ao

while maintaining full END 11" x 11" x &~ o0 oo ao - ‘22
protection. Send for new ENE 157 x 117 x o ao o 24
catalogue. Many extras ENF 22" x 117 x

avallable Incl. hinges etc. ENG 22" x 15” x

1off 4off
Tough EHf, with
little handle 6”x4”x4” £1.-76 £1-35
cases in Long Elf, no
glass fibre handle 9”x47x3” £1-81 £1-81
polyester add Glant Eif, no
very little to the handle 8”7 x 54”x5” £2-97 £2:97
cost of the job. Grey  Also avallable without panels.
or blue with protected alu- Less for quantities. Prices include
minium front panet (16 s.w.g.) feet, P. & P. and 10% VAT,

Cminos¥

PLASTIC 4
A smart mlnlntuae § = Cases
cage in tough,
rigid, high-gloss \\""'I-“-
black A.B.S. Front
panels In either
aluminlum or white
PVC/Steel. .
Bullt-In slots for PC cards, dividers, 1off1 off
or screens. Chassis or PC boards M2 65mm X 100mm x 50mm

[ . ——

. can be supported on ‘P’ clips from 24" x 33" x 2” 47p 40p

Internal ~pillars. Excellent as M3 100mm x 130mm x 50mm
encapsulation boxes. 33" x6”x 2" 63p 55p
Also avallable without pane! and Prices Include'P. & P. and 10% VAT. Less

screws. Minimum order £1. for quantities.
Catalog“e oo and b irated e
=N PC/D, PC/G or I,
e 4 PP/A or B, Q & S, are
Save brighter and give an average of
0 100 i . life. T -5” dia.
dia. p— volts off  off 25,000 hrs. life. The 0-5” dia. are red
1

1" PC/Atol 6" s 110 or 160-260 139 p ©r white, the 0:375” are red, amber or

L

Brightlife neons,
illustrated are

i:" PC/A tol 30” 110 or 160-260 18ip 17 p white; these have 3 cap shapes and

Har)dcrafted electronics with built-in quality and kit form i" ;;;ﬁ 38: ;}g g:}&%}wg :7 8 all may be supplled for 115, 240V. or

savings. Q type none 110 or 160-260 28p 26p the PP neons In 110, 240 and 440V.
S type none 160-260 22p  20p g o b

Hundreds of models to ch_oose fror,n_' ) Add 150 P. & P. any quantity, then add 10% with 67 or 30" leads

Heath offer you outstanding specifications and plus values VAT. Min. quantity each type'10 off. Send for detalis In new catalogue.

that will impress you, your family and friends. Want to know
more ? Send for your personal introduction to the international
world of Heathkit electronics . . . the Free Heathkit Catalogue.

‘e s
: \!ﬁ“’;“ ot i e

ONTI

¥

ste =
S &

B ¢ Wl gt
Fa bk 8 e n L id

G R b

’ \ S o T ;
Please send me the FREE Heathkit Cata- Sl ”g
ree logue & detatls of Monthly budget plans.
W. H. D, 1off w, 10f 45
NAME A 457 3" 657 £317 M 45 37 137 £3.91 ~
B 457 7”7 85" £2-91 N 4.5 77 13 £4.79 The design of these
C 4:57 10” 6'5” £4:32 O 457 107 13" £6:07
ADDRESS D 8 3" 65" £4-32 P 9" 3” 13”7 £4.79 ©Aases permits the In-
E 9: 7:: 6'5: £4-79 0O 9: ™ 13: £6-07 strument to be bullt or
213" 1g" g:g" 3% 513" 1;?" JS f;’jg; serviced  within  their
H 13" 77 657 £5-52 T 13” 77 13 g£7.39 external  panels. 48
g " g.o . o ” .
{l }g" 1g” gg” 2;:; e }3” 13: }g" g g: shapes. Low cost. Blue
K 18” 77 6.5 £7.39 W 18" " 137 PVC/Steel with white
- L 18" 10" 6:5” £8-95 X 18”7 10” 13" £10:70 P.V.C./aluminium.
| HEATH (GLOS.) LTD. DEPT. PW 5/74 Woodgrain: D @ £4:79,
il Brstol Road / flceen e e f
g udes screws, . S= &
Schiumberger KOt R PRI ols. P. & P. and 100 VAT, WE STH YDE ..
Prices correct to 30th April. a
J WEST HYDE DEVELOPMENTS LTD., RYEFIELD CRES., NORTHWOOD
HILLS, MIDDX. HAS 1NN. Tel: Northwood 24941 or 26732 Telex: 923231
16
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Cool lighing for hot parties.

-
Trous

g

O S b

Economical too!

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

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

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

Complete kit of parts £2.80 or
made up £2.90. 28 |

i

8y

Hot Ignition for cold momings.

Smoother running.

Less strain on battery and starter.

Lower petrol consumption.

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

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

STATE + or — earth
when ordering.

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
others are:

High energy spark even at
maximum revs.

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 h { o 25p.
approved by the author. BUY oth for £1000

Please despatch returnof post . ... lightdimmer kit ... ... lightdimmer ...
Ignition Kits ... .. . +or—earth .. ... £10 pair. Enclose cheque or postal order.

1
1
1
1
1
1
i
1
1
1
1
1
1
L

ADDRESS i e e
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MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT

SPECIALISTS IN QUALITY TRANSISTOR
EQUIPMENT

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

TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
DEPT. W
163 MITCHAM ROAD, LONDON SWI17 9PG
01-672 3137/9080

¢4 TUAC

TUAC DISCOTHEQUE MIXER WITH AUTO FADE

Designed for the discerning D.J. of pro- £25 50
-

fessional standard. Offering a vast variety
Tone, Over-ride depth, Auto Manual

of functions.

Controls: Mic Vol,

Sw. Tape Vol, L&R Deck Faders. Deck Volume. Treb. & Bass.
H. Phon Vol, Selector. Master Vol, on/off sw. Max. output
1V RMS. PANEL SIZE 18" x 44" DEPTH 3~
‘POWER SUPPLY £4-00p

aex

%abﬁaéoeév
e ¢ g *i @%%,%m Q

> Plee

NEW !
5 GHANNEL LIGHT MODULATOR

% 1,000 watts per channel

% Operates from §th watt to 100 watts
% Full wave control

% Fully fused and suppressed

% 10 easy connections
£17-25

Single channel version £6-50p

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

ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER. H.P. ARRANGED THROUGH PAYBONDS

TRANSISTORISED F.M. tuner head with A.M. gang, stow
motion drive. 88—108Mcs, with’ circuit diagram. £2-30p.
P-C BOARDS (not computer panels)
1 off 6 transistors single wave band
1 off 4 transistor audio
1 oft 3 transistor £1:60 tne three.
LI?HT DEPENDENT RESISTORS (RCA sq3536) 30p each,
4 for £1:00.
ELECTROLYTIC CAPACITORS.
32/32/32uf. 325v. 27 % 14, 35p.
3000uf. 500v. 4” x 13", 40p.
2000uf. 300v. 2” x 14", 25p.
2000.f. 30v. 24" <17, 25p.
2000uf. 35v. 3” < 1, 30p.
A70uf. 100v. 3” x 14”, 25p.
#2000/2000uf. 25v. 2" x 14”, 35p.
30,000uf. 25v. 45" % 24", 50p.
200 uf 350v/300/100/32uf 300v 3” % 2", 50p.
700.f 200v. 35" > 1;~, 30p.
16/16uf. 275v. 13" x 11", 20p.
40/40/20uf. 275v. 3" < 1”, 20p
4000/500/900/900 u:f. 30v. 2&">'1"’
2500uf. 40v. 3” < 11", 40p.
4000 uf, 35v. 3” x 13”, 40p.
200/100/50/100uf. 325v. 3” x 14", 50p.
CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal
controlled heterodyne wave-meter covering 500KHz-10MHz
(harmonics 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 Obhms
and Watts. 25 for £1-50, 50 for £2-50, parcel of 1,000 £30-00.
AUDIO AMPLIFIER MODULE. Due to bulk purchase we
can now offer the Audio Amplifier Module (Mullard LP1173)
output power, nominal 10 watt. Supply voltage -+ 24 volt, with
reference data for £2:50,
ALL ITEMS INCLUDE VAT
All items post paid in GREAT BRITAIN

SURPLEGTRONIGS

216 LEAGRAVE ROAD, LUTON, LU3 1)D, BEDS.

PLUGS & LEADS

Plugs

Pack 107 5 pin Din

Pack 108 3 pin Din

Pack 135 " Jack 30p

Pack 130 " Jack Stereo 50p

Pack 103 Loudspeaker Plug 20p

Pack 100 Phono Plug 10p

Pack 230 3 pin Socket 15p

Pack 236 § pin Socket 35p

Pack 234 Loudspeaker
Socket 35p

Ready-made Leads
3 pin to 3 pin Din 70p
3 pin to open end SSp
5 pin to 5 pin Din £1-00
5 pin to open end 7Cp
5 pin to 4 phono plugs £I- 00
All leads approx. 6ft. in length
Speaker lead Din to spade
12fe 50p
Extension lead Din plug to
socket [2ft. 80p

DIAMOND STYLI

8TA; 9TA; 9TAHC; GP9l;
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

Orbit NM22

Shure 75/6

Sonotone 9TAHC (Dia)
Sonotone 8T4A (Dia)
Ronnette 105 (Dia)

Prices include VAT and post

£6-00

RECORD CARE

Cecil Watts Dust Bug £1-20

Parastatic Disc Preener  45p

Antistatic Fluid 20p

Dust Bug Spares
(Brush & Roller) 15p

CASSETTE TAPES
Audm-Magnetlc C6O
Qty 3 20
Price|£1l - 00!£I 90](3 20(£6-30
Cassette Caddy £1 -
Cassette Head Cleaner

35p

ZONAL ILFORD TAPE
5" Standard 600ft 25p
53" Standard 900ft 50p
7" (Plain boxed) 1200ft  60p
7" (Westminster Boxed)
1800ft
7" Reel of Leader Tape
(Blue or green)

HEADPHONES
Sennheisser HD414
AKG K50

Beyer DT48S

MICROPHONES

AKG D109

AKG D202E!

AKG Di90C

AKG DI90E

AKG D224

Sennheisser MD2IIN

Sennheisser MD4|3N

Sony ECM50

Audio RMS7F Radio Mike
£23

SPEAKERS
E.M.I. 350 Kit 8ohms £8-
E.M.I. 450 Kit 8ohms  £4-

Prices correct at time of going to press but subject to change without notice

J. J. Francis wood Green) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 ORS

wwWwW americanradiohistorv com

Telephone; Matchmg 476
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MANUFACTURERS OF ELECTRONIC AND TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.

AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR l UAC DEPT. W
EQUIPMENT 163 MITCHAM ROAD, LONDON SWI17 9PG

OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 01-672 3137/9080

NEW TUAC POWER MODULES

it TP125 % 125 Watts RMS continuous sine wave output
illustrated ¥ 4 RCA 150 Watt 15 Amp output transistors

e N £] 5 25 Special layer wound driver transformer

Short, open, and thermal overload protection
Compact size: 7 x 63 x 3 in.
TL100

100 Watts RMS sine wave
2 RCA 15 Amp output transistors

*
*
*
*
*
£I ] - 50 % Rugged transformer driver
Y Full thermal overload protection
¥ Compact size: 5 x 5 x 3in.
*
*
*

TL6O 60 Watts RMS sine wave

RCA 115 Watt output transistors
£9 - 75 Only six connections to make
% Same size as TL100
TL3O ¥ 30 watts RMS sine wave
% Rugged transformer driver
£7 - 50 % 2 RCA output transistors
¥ Full thermal overload protection

Power supplieg vacuum impregnated Specification on all three pcwer modules:
Transformers with supply board incorp- | All output power ratings + 14B. Output impedance 8-15 Ohms. THD at full power
orating stabilised pre-amp supply: 1% typically 0-5%,. Input sensitivity 60mV into 10k. Frequency response 10Hz-25kHz
PS 125+ 50 volts for one TP125 £8°75 - 2dB. Hum and noise better than —75dB.
PS 100+ 45 volts for one TL100 £8-00
$§ 60 - 40 volts for one TL60 €675 | ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
30 -+ 30 volts for one TL30 £4-50 ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER
PSU 2 for supplying disco mixer £4-00 H.P. ARRANGED THROUGH PAYBONDS

Why pay more - look at our
Fantastic Bargain Offer!

Are you an inventor?

Newnes-Butterworths, the
technical publishers, invite
you to enter for —

THE
NEWNES-BUTTERWORTHS
PRIZE

@ Worth £250
@ Awarded for the “most novel

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

LATEST BSR STEREO/MONO TWIN  ELLIPTICAL SPEAKERS

application of an electronic

. v
RECORD CHANGER plays all These low impadance, perma-
tvpes of 7in., 10in., and 12in. nent magnet units have been deVICe .
Mono or Stereo records. Manual specially selected to provid_e
or automatic play. the fullest range of audio

® Judged by adistinguished
panel of experts.
Ertry forms should be available at your local

bookseller, but in case of difficulty please ccntect
the publisher direct.

reproduction.
EASY TO INSTALL—NO TECHNICAL KNO w-

LEDGE REQUIRED, List Price £45-74. OUR PRICE
35.00. Credit Terms £3:50

deposit plus £2 Post & Packing
followed by 9 paymentsof £4-10
d (Total Credit Terms £44-40)
\ 4 Don’t miss this bargain.
£

2 4 SEND £5-50 TODAY
ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE .

CALLERS WELCOME u
100 Chase Side, Southgate, ll Newnes-Butterworths

I!smB radio London N145PL 3 ) ) g
— PW 5/74 Tel: 01-886 3733/9666 l The big name in technical publishing

[ S | Borough Green, Sevenoaks, Kent TN15 8PH
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“Stella 99

WE BELIEVE THE FINEST INSTRUMENT CASE IN THE COUNTRY
BEATS ALL COMPETITORS FOR PRICE AND STRENGTH

SIZES
511x3rlx 1%11
6'"'x4'" x4"
2" x4*"x 3" -£1.60
8'x51"x5" £2.30
TRADE PRICES ON APPLICATION

PRICE
30p
£1.40

FIBREGLASS PRESS MOULDED IN GREY SUPPLIED WITH
4 RUBBER FEET. 18 SWG ALLOY CHASSIS 16 SWG ALLOY
FRONT PANEL. FRONT PANEL HAS PROTECTIVE FILM FOR
MARKING OUT AND PROTECTION. THE CASE HAS TWO
SETS OF RUNNERS MOULDED IN WHICH WILL TAKE ALLOY
OR P.C. BOARD CHASSIS. SAME DAY OFF-THE-SHELF
DELIVERY PANEL PUNCHING AVAILABLE ON 100 UP
TRADE AND QUANTITY DISCOUNTS ON REQUEST

VA.T. ADD 10% ON TOTAL ORDER + POST AND
PACKING 25p. CASH WITH ORDER.
N.B.5 x 3" x 11" NO FEET OR CHASSIS,

E. R. NICHOLLS,

46 Lowfield Road, Stockport, Cheshire. Te/: 067-480 2179

PRINTED CIRCUIT BOARD TRANSFER SYSTEMS

\ A A A A /

N

C

o%
()

[\
L}

N ‘

T F

Acid resistant transfers for direct application to P.C. Board. This is a
new approach to printed circuit board manufacture, giving a professional
finish with all details that an electronics engineer would require,
including all drilling positions automatically marked.

Ideal for single unit boards or small quantities. All at a very low cost—
for example an average 6” x 4” layout would cost less than 30p, and
the time taken under one hour, including etching to complete.

The system is simple, briefly it consists of 10 sheets of self adhesive
acid resistant transfers made in required shapes—i.e. edge connectors,
lines, pads, dual in line I.C.’s, 8-10-12. T.O.5 Cans, 3-4 lead transistors,
etc., etc., which only require pressing into the required positions on
the printed circuit board before etching.

\J)
o o o .o M2
r 950 9,9 0.0 oJ0 %S k

The printed circuit transfer system is a genuine offer to the public
and industry. A full money back guarantee is sent with each order,
trade prices on application.

List of Prices

Complete system including post and VAT .................. £2:00
Individual sheets ............................... 22p
Sample sheet 22p
Copper laminate (boards) size 6” x 44” 6 sheets... 50p

{with six months guarantee)
Printed circuit board PCB transfer systems patent applied for.

E. R. NICHOLLS, 46 LOWFIELD ROAD, STOCKPORT, CHESHIRE
TELEPHONE NUMBER : 061-480-2179
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Trannies

All orders to be sent to our new
retail shop at:—

4 Bush House, Bush Fair,
HARLOW, ESSEX.

Telephone: 37739

P. & P. 10p.

All Prices
FULLY
INGLUSIVE
of VAT

Catalogue 10p.

74 Series TTL

(National Semiconductors and I.T.T.) )

LOW PRICES, HIGH QUALITY |

* 100 plus less No'n 1+ 25+ No's 1+
on 109 the 25+ |7446 £2-31 £2:1874122 £170 .
column 7447 £148 £1-34|74123 £3-35  £3-28], .
No's 1+ 25+ 7448 £1-98 £1-81|74141 £1-10 99p Linear
7400 20p 16p 7450 20p  16p 74145 £185 £1-48
7401 20p 18p|7451 20p  19p|74150 £3:30  £275 Intergrated
74302 20p 18p|7453 20p  19p 74151 £121  £1°15{ pme H
7403 20p 18p|7454 20p  18p|74153 £1.32  £1-15 Circuits
7404 elp 18p|7160 20p  18p 74154 £220 £1.87
7405 21p 18pl7470 33p  27p|74155 £1-65  £1-21]301 DIL 60p
7406 54p 49p|7472 83p  80p 74156 £1-65 £1.21]301  TO99 55p
7407 54p 48p|7473 46p  42p 74157 £1-54 £1-43]301 8 PIN DIL 46p
7408 ©9p  24p|7474 d44p  40p 74160 £2-18  £2-05]301A DIL 69p
7409 29p 24p|7475 63p  57p 74161 £218  £2:05]30IA TO9Y9 89p
7410 20p 18p|7476 B5p  51p 74162 £4-84  £4-54|301A 8 PIN DIL 66p
7411 23p  21p|7480 £110 99p 71163 £4.84  £4-54] 307 DIL 69p
7412 40p 33p|7481 £1-37 £1-26)74164 £2-73  £2:63]307 TO99 69p
7413 81p 20p|7482 £1-10  98p 74165 £2.78  £2-63] 307 s PIN DIL eep
7416 48p  47p|74R3 £1-32 £1-29 74166 £4.28 £3.94] 308 TO99 6-45p
7417 67p  b53p|7484 £1-32 £1-21|74174 £2-78  £2-68{308A TO99 8-401;
7420 20p 18p|7485 £2-75 £2:64 74175 £194  £1-81)T0% DIL 35p
7422 60p 58p|7486 489p  4lp 74176 £1.99  £1.87|T09% TO99 31p
7403 60p  58p|7489 £4:05 £4-2974177 £275 £2.64| ™3¢ DIL 99p
7405 60p 53p|7490 82p  71lp 74180 £275  £2-64]723c TO99 85p
7426 35p 3lp 7492 8dp  65p 74181 £6-49  £6-05§741c 8 PIN DIL 38p
7427 B5p blp|7483 82p  66p|74182 £2-16  £2-02]|74lc 14 PIN DIL 391:
7498 85p  79p 7494 £1-04  93p|74181 £2:69  £2.42]7dlc TOOY
7430 20p 18p 7495 £1.14 £1-03|74190 £3-08 £2-69]|747¢c DIL 48n
7432 42p  33p 7496 £1-25 £115 74191 £2-30  £2-24]748c DIL 39p
7433 97p  9lp| 74100 £2.75 £258|74192 £2:53  £2-30]748c TO99 4lp
7437 77p  74p|74104 £1-18 £1-14|74193 £2.53  £2.30|IN 414 1-38
7438 77p  74p|741056 £1-18 £114|74191 £3.27  £3.15| MCI310P 838
7440 20p 18p 74107 48p  46p|74105 £2-42  £2:30
7441 8lp 78p|74110 67p  B5p|74196 £2-18  £2-08
7442 8lp  78p|74111 £1-52 £1-40|74197 £2-18  £2-08
7443 £1-40 £1-32{74118 £1.10  80p 74198 £6:85  £6-05
7444 $1°57 £1:52|74119 £1-64 £1.54 74100 £6:65  £6-05
7445 £2-31 £2-18/74121 47p  42p/74200 £2840 £21-12
Resistors VEROBOARD
1 watt 5% carbon ... ... R | 01 015
§ watt 59 carbon 12 g‘ x 3t 24p 18p
1 watt 109 carbon . ... . 24p o 80 27p 23p
range 10 ohms to 47 megohms, 31 x 3% 27p 23p
Fwattmio 2 % . ... 4p :1‘; : g} g;g gtlip
range 10 ohms to
'L ohm 1 megohmq 17 x 31 £1-10 873
17 % 5 (Plain} 80p
MINITRON DIGITAL Pin insertion too 57p 57p
INDICATOR TYPE 30I5F Spotitacelcutter 48p 46p
Read 0-9 and decimals, ONLY £1-65 3 B g 20p 20p

[ . VOLUME CONTROLS
ElectrOIYtlc Potentiometers
. Carbon track 500 Q to 2-2M Q.
Capacitors oMb
Single 13p. Dual gang (stereo) 44p.
4 VOLT | 16 VOLT | 40 VOLT Single type with D.P. switch 13p
47uF 8ip| I5pF 84p |47uF Bip | SXUre-
1000k 8ip 1 33uF 6¢p \ 100p K 8p
220pF 84p | 150uF 8ip|68u1 10p CARBON SKELETON
:ixgg;(:FF %p’ éggw; gp 220pF 1lp PRESETS
i P wk P | 470 F 18p Small high quality type (lines
4700, F  28p |680uF 17p|680uF 25p only). All valves 100-5‘meg(or?§;r.
6-3 VOLT 1000wl 17p/1000uF  25p 1 t
x 1500uF  25p|2200uF  44p st Gpfeach
3k 8ip (20000 43p <56 8tp each
H8LL. P
150 F 8ip| 25 VOLT
‘go“f }é‘ﬂw”“‘ . THYRISTORS
680uF p|22uF 6ip|
1500uF  18p 47ul 81p 16;, VOL;I; PE RONDO
2200uF  18p 100uF  8p|JAF. QHP KIT AVAILABLE
3300uK  26p|150uF 8p T oip ,
10 voLT %gﬁg %gg AR 48 BAE for List
prind m\‘”’"“ 20p J0e 3P | SLIDE swiIT
uF 81p|1000uF  2op|22HF 8ip CH
‘{ggﬁ:‘ p P 2900L F 30p (lig;oLFr }29 SPST 11p each. D.P.D.T. 13p each.
d 5000uF  68p|100KT B
330uF 10p 150K 13,
470uF 10p| 40 VOLT |[220uF 193 RIINIATURENNEO N
{gggui‘ ;})p 6-8uF 8ip|330ur  22p | LAMPS
L F B | 16F 6}p | 47001’ 26p | 240V or 110V 14 5p. 5 pl
2200uF  24p|33uF 6ip/1000uF  44p | cach. Sp- & plus 41

Mullard Polyester Capacitors

C280 SERIES

260V P.C. mounting: 0-01uF, 0-015, 0-022 8ip.
0-47 84p. 068 12p.

015, 0-22 5ip.
€296 SERIES

0:33 7p.

0033, 0047, 0-068 4p.

01 44p.
1uF 14p. e

1-6pF 22p. 2:2uF 27p.

400V': 0-001uF, 0-0015, 0-0022, 0-0033, 0-0047 3p. 0:0068, 0-01, 0-015, 0-022, 0-033 3}p.

0-047, 0-068, 0-1 44p. 015 6ip. 022 8p. 033 12p 047 14
160V ?‘Olu.ﬁ‘ 0-015, 0-022, 0-033, 0-047, 0-068 3jp. 0-1 4p. 3I;a 4p. 0-1 4ip.
0-15, 0-22 5ip. 0-33 7p. 0'47 94p. 068 12p. 1uF 14&]). 1-53uF 22p. 2-2uF 24p

£1 BARGAIN
PACKS

£1 10 Silicon NPN Power transistors
(2N3055) tested funmarked.

£1 30 Plastic FET s unmarked/untested,
similar to 2N3819

£1 20 TOS Transistors NPN 2 to 5 amp
untestedfunmarked.

£1 20 TOI8 transistors PNP like BCi78,
BC179 ete. untested/unmarked.

£1 30 Plastic 2N3055 unmarked/untested
TO220 case.

£1 10 General Purpose,
FET’s.

£1 500 carbon resistors 1, 4, 1, 2 watt.

£1 100 Electrolytic condensers.

£1 250 Ceramic Polystyrene,
Mica etc, Condensers.

£1 250 Polyester, Polycarbonate, Paper,
ete. condensers.

£1 25 Potentioineters assorted.

£1 250 High Stab 1%, 2%, 5% resistors.

£1 1ib Assorted nuts, bolts, washers,
spacers, etc.

£1 25 Assorted Swilches, rotary,

micro, toggle, etc.

50 Preset Potentiometers

fully tested

Bilver

lever,
£1

v any 5 packs £4 %

P[P 10p for each Pack.

Transformers
Primary 200-220-240 volt. P/P
=T111 12 volt -5amps £111 16p
MT111/B 24 voit 25 amp £1-35 20p
T71 12 volt 2 amp £1-78 22p
M7171/B 24 volt 1 amp £1-76 22p
MT18 12 volt 4amp  £2:47 36p
MTI8/B 24 volt 2amp £2-47 36p

30 volt transtormers

Prim 200-220-240v. Secoudary voltage.
12 15, 20, 24, 30v or 12-0-12v or 15-0-15v.
MT112 -5 amps £1-32 22p
MT79 £1-80 36p
MT 3 2 £2-96 36p
MT20 3 £3:30 42p
MT51 5 £484 49p

50 volt transformers
Prim 200-220-240v, Secondary volt. 19,
25,33, 40, 50v or 26—0-28 volt.

MT102 -5 amps £1.78 30p
MT103 1 £2-58 38p
MT 105 3 £4-84 52p
MT106 4 £6-02 52p

80 volt translormer
Prim 200-220-240 Secondary 24, 30, 40,
48, 60v or 24-0-24v or 30-0-30v

MTI124AT 5 amp £1-76 38p
MTI26AT £2-47 34p
MT127 2 £3-90 44p
Miniature tranaformers
Prim 220 volt
BT606 100mA 6-0-6v 98p 15p
BTI09 100mA 9-0-9v 98p 15p
BTi2012 100mA 12— £1-08 15p
BT24024 100mA 24-0-24v £1-895 15p
BRIDGE
SSEMICONDUCTOR RECTI-
AC126 14p OC44 18p FIERS
AC127 18p
AC128  15p
ACI41K 26p
AC142K 26p
AC176 18p
AC187 24p
ACI88 24p
AC187K 28p
ACI188K 28p
ADI149 49p
ADI161 38p
\lel 40p
283703 13p 50V 39p
3704 14p 100V 44p
3705 13p 200V 48p
2N3706 12p 400V 68p
9N3707 13p 5 Amp
2N3708 1lp 50V 46p
2N3709 12p 100V 57p
2N3710 12p 200V 68p
2N3711 12p 400V 77p
2N3819 35p TRIACS
40361 &5p Amp
40362 55p 100V 33p
40636 68p 200V §5p
IN914 8p 400V 77p
3 IN916 8p 6 Amp
BC214 13p IN4001 7p 100V 66p
BD131 68p IN4002 8p 200V 88p
BDI32 90p 1N4u03 10p 400V 98p
BF194 16p 1N4004 10p 10 Am
BF195 17p 1N4006 15p 100V 99p
BF244 27p 1N4148 6p 200V 1-32
BFY50 }gb 1N5400 16p 0300‘;143
BFY51 D m
BEYS2 175 noses 1ob ZENER
MP8111 36p P DIODES
oc28  50p LIN5404 24p 33 to 33
OC36 50p 1N5406 28p voltllpeach

BIG DISCOUNTS

PLUS fuil 12
months guaran-
tee and after
sales service.

* All prices IN- ;
CLUDE VAT

+* Callers
come — listen
and  look at
our new retail
premises

Amstrad 4000 Stereo System.
1C4000 Amp. 12 watta RMS.

wel-

Includes
Hilton
speakers, Garrard 8P25 Mk 1V turntable,

G800 cartridge, P. & C. R.R.I". £112:00.
OUR PRICE £69-80 (carr. £1:50) or £1-08
weekly.
Amstrad 2000 System. Includes IC2000
Mk 1T Amp. 20 watt RMS, Hiltone 20+20
speakers, Garrard SP'_’5 Mk LV turntable,
(1800 cartridge, P. & R.R.P. £112-00.
OUR PRICE £8420 (Carr £1-50) or 21'15
weekly.
Hiltone 10+ 10 System. Includes Hiltone
10 watt RMS Amp., Hilton speakers,
Garrard  2025TC  turntable, complete
cartridge and 1'/C. R.R.P. £83:00.
OUR PRICE £54'80 (carr. £1:50) or £1-00
weekly.
Hiltone 20--20 System. Includes Hiltone
20 watt RMS Amp., Hiltone speakers,
8P25 Mk IV turntable, G800 cartriige,
. & C. R.R.P. £104-00.
OUR PRICE £79-60 (carr. £1-80) or £1-08
weekly.
Hiltone TA100 Systems. Hilton 10 watt
Tuner Amp., Hiltone speakers, Garrard
2025TC turntable with cartridge and
Pr. & C. R.R.P. £114:00.
QUR PRICE £84:50 (carr. £1-80) or £1-20
weekly.

Tranmes Disco Unit

Tucludes

+ DJ 100 watt discotheque amp.
with full mixing & PFL facilities £80-76

% Stereo Headphones with boom

microphone £9-90

% Trannies [isco Console with 2
Garrard P25 Mk IV turnt.ﬂbles
with (800 cartridges ... ££7°50
+ Pair 50 watt Speakers ..... £43-00
or Complete Systern £182-50 (carr. £3-00).
% Terms £2-38 weekly over two years
(total £225) %

We stock a full range of Disco Equipment
Send for list or pay us a visit

OUR NEW
RETAIL

SHOP IS NOW
OPEN

Monday to Saturday 9-5-30
Friday late opening 6 o’clock

AMTRON KITS

We have been appointed stockist of
Amtron high quality construction kits.
(20p P/P on all kits)
UK®65 Transistor tester
UK120 Hi-Fi Awmplifier 12w
UK110 Sterec Amp 5+5w.
UK115 Hi-Fi Amp 8w
UK220 Signal Injector .
UK 300 Four Channel Radio Control
transmitter
UK310 Radio Control Receiver ..
UK325 ‘GXC2' Chmmel 8plitting
Unit. 1000 & 2000 H: £7-85

UK330 ‘GXC2 Lhannel Splinlng

Unit. 1600 & 2500 Hz £7-88
U K415 Resistor Box ........ £8-69
UK425 Capacitor Box - £8-39
UK515 MW Radio Receiver ... £7.86

UK790 Capacitive Burglar Alarm £7-57

Many other kits available. Send for the
free Amtron Catalogue.

% These Kit Prices include VAT %

wwWwW americanradiohistorv com
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The Sinclair Caridge...
no other calculatoris so powerful
and so compact.

Complete kit-£24-95! ...

Features of the Sinclair

Cambridge

% Uniquely handy package.

41" x2"x1L”, weight 35 oz.
% Standard keyboard. All you
needforcomplex calculations.
% Clear-last-entry fea*ure.
% Fully-floating decimal point.
*Algebraiclogic.
% Four operators (+, —, x, =),
with constant on all four.
% Constant acts as last entry
in a calculation.

% Constant and algebraic
logiccombinetoactasa
limited memory, allowing
complex calculationsona
calculator costing less

than £30.

¥ Calculatesto 8
significant digits, with
exponent range from

The Cambridge — new from
Sinclair

The Cambridgeis a

new electronic

calculator from Sinclair,
Europe’s largest
calculator manufacturer.

It offers the power to
handle the most complex
calculations, in a
compact, reliable package.
No other calculator can
approach the specification
below at anything like the
price — and by building it
yourself you can save a
further £5-501

Truly pocket-sized
With all its calculating

capability, the Cambridge 10*0to 10™. o
still measures just %Clear, bright 8-digit
41" x 2" x 11" That means CIEER7:

*Operates for weeks on
four U16-type batteries.
(MN 2400 recommended.)

you can carry the Cambridge
wherever you go without 2
inconvenience — it fits in your Al oA
pocket with barely a bulge. It 1
runs on ordinary U16-type
batteries which give weeks of
life before replacement.

Easy toassemble

All parts are supplied — all you

need provide is a soldering iron

and a pair of cutters. Complete
step-by-step instructions are
provided, and our service department
will back you throughout if you've any
queries or problems.

Total cost? Just £27-451
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.

www americanradiohistorv com
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A complete kit!

The kit comes to you packagedin a
heavy-duty polystyrene container. it
contains all you need to assemble
your Sinclair Cambridge.

Assembly time is about 3 hours.

Contents :
1. Coil,
2. Large-scale integrated circuit.
3. Interface chip.
4. Thick-filmresistor pack
5. Case mouldings, with buttons,
window and light-up display in
position
6. Printed circuit board.
7. Keyboard panel
8. Electronic components pack
(diodes, resistors, capacitors,
transistor)
9. Battery clips and on/off
switch,
10. Soft wallet.

This valuable book - free!

If you just use your Sinclair Cambridge for
routine arithmetic —for shopping,
conversions, percentages, accounting,
tallying, and so on —then you’ll get more
than your money’s worth.

Butif you wantto get even 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 a leading calculator
design consultant. Inits fact-packed 32
pages it explains, step by step, how you
can use the Sinclair Cambridge to carry
out complexcalculations.

— g | - — ||

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
calculator in the world. In spite of being one of the more expensive of the small
calculators, 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.

But thatin itself wouldn’t be enough. Sinclair also have a very long experience of
producing and marketing electronic kits. You may have used one, and you've
almost certainly heard of them — the Sinclair Project 60 stereo modules.

It seemed only logical to combine the knowledge of do-it-yourself kits with the
knowledge of small calculator technology.

And you benefit !

Take advantage of this money-back, no-risks offer today
The Sinclair Cambridge is fully guaranteed. Return your kit within 10 days, and

we'll refund your money without question. All parts are tested and checked before

despatch —and we guarantee a correctly-assembled calculator for one year.
Simply fill in the preferential order form below and slipitin the post today.
Price in kit form:£24-95 + £2-50 VAT. (Total: £27-45)
Price fully built: £29-95 + £3-00 VAT. (Total: £32-95)
S I RS S O S S S S N S N S S S S S R
PW 574
To: Sinclair Radionics Ltd, London Road,
St Ives, Huntingdonshire, PE17 4HJ

Please send me Name

[]a Sinclair Cambridge calculator kit at

[]a Sinclair Cambridge calculator ready

built at £29-95 4 £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 4

I £24-95 -4- £2-50 VAT (Total: £27-45)

*Delete as required.

PLEASE PRINT

—-—---——---——--—-— J
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100 YEARS ONL..

ON April 25th, 100 years ago, Guglielmo Marconi was
born. It would be fair to say that the present day
conglomerate of wireless, electronics and television owes
its existence to Marconi for his teenage experimental
studies of the behaviour of electromagnetic waves as a
possible means of communication.

It could be that, had Marconi not been instrumental in
putting the theory into practice, someone else may have
done so. Whilst not detracting from his real talent, one has
to admit that it takes courage and determination to convince
others of the long-term practical prospects of such an
idea in its infancy. Marconi's fortune turned in 1897 when
William Preece, at*that time Engineer-in-Chief of the
G.P.0,, had tried without much success to transmit radio
waves. Marconi demonstrated a 8:7 mile hop, having
succeeded in short distance experiments two years before.
It was sufficiently convincing for Marconi to set up his own
radio company.

From that day, his work developed into a multiplicity of
activity for himself and other scientists, including ~Sir
Watson-Watt (radar) Dr. Fleming (thermionic radio valve),
and Brattain, Bardeen, and Shockley (transistor). In the
earlier days, it is interesting to note that wireless was used
in such “way-out” ventures (then) as aircraft communica-
tion in 1910 and the capture of Dr. Crippen the notorious
murderer. Then followed wartime activities involving the
detection of Zeppelin airships, naval telegraphy and aircraft
telephony.

-Soon afterwards the small transmitting station 2MT
was born, followed by 2L O later to become the nucleus of
the P.M.G.’s British Broadcasting Company.

Looking back over the past 80 years or so we have seen
exciting developments, far too numerous to list here.
There still remains for many who are not closely associated
with wireless and electronics an air of mystery about the
whole subject.

Practical Wireless is commemorating Marconi's centenary
this month by helping newcomers in the art of DXing.
We have produced a special pull-out feature that provides
awealth of advice and information for everybody who listens
to the radio or watches television, and that is almost
everyone.

Marconi was the “father" of practical wireless, the
launching vehicle of all other electronics fields. His example
of putting ideas into practice was never more true than it is
today. For this, his centenary year, we acknowledge a true
master of the art.

M. A. COLWELL—Editor.
-"III|IIIIIIIIIIIIIIIIIIIIlIIIIlI||lHIIIIIlllIII!IIIINUI[H[IIIIIMHHIIIIIIIIIIIIIIIIlIIIIIIIlIIIIfIIIIIIIII[IIIIIIII|lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII|IIII|IIIIIIIIIIIIIIIIIIIIII[IHE

The June issue will be the first of the series of
summer issues. We hope to provide you with
some unusual ideas, some of which will be new
to this magazine. We start with a feature on
in-car entertainment for your leisure driving,
including an article on the techniques used in
present day car radio design. We also have a
Sound to Light Display Control Box for discos
and parties. Also watch out for details of our
exciting new project ‘‘Games on Television".
Further details on pages 54 and 57. All advanced
details are subject to change without notice
according to the current national industrial
situation.
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Ambisonic system

HE Ambisonic system of

I quadraphonic sound repro-

duction, described in the
February issue of Practical Wire-
less, was greeted with consider-
able enthusiasm at Sonex and the
Festival du Son in Paris.

Of the systems currently in
use, the Ambisonic system, other-
wise referred to in the category
of “Kernel” systems, looks like
solving much of the problems of
compatibility. The mathematics
used is different from that used
in matrix systems, although it
does not employ full discrete
channel methods either. The sig-
nificant difference is in the care-
fully controlled mixing of signals
using pan-pots (although suitable
commercial types are not yet
available) during recording or
transmission on f.m. radio, so
that the various decoding sys-
tems now employed, except SQ,
can be used for reproduction at
home. The SQ system needs a
vari-matrix interface unit to con-
vert Kernel recordings to SQ.

The results are quite remark-
able and it is likely to be the
answer to rationalised and com-
patible quad better than any of
the current matrix or discrete
systems. The added bonus is that
this system could be used for
compatible f.m. radio and tele-
vision broadcasts. Other examples
of the Kernel system are the
UMX family from Nippon Colum-
bia and the Japanese RM (regu-
lar matrix) system, which does
not include Sansui’s QS approxi-
mation to RM. This Japanese RM
facility was provided for in the
Practical Wireless Q4 Decoder
published recently. The other
matrix and discrete systems are
also available in the Q4 design,
making it eminently suitable for
immediate use with Ambisonics
without fear of obsolescence.

CQ column

[THE CQ column is a valuable
way of obtaining back numbers
from other readers, but please
reimburse expenses and the price
of the magazines to those who
have kindly offered to help!]—
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BBC on Radio reception

Council of the BBC has recognised that the continued expansion

ON Radio reception, the sub-committee of the General Advisory

of Radio broadcasting throws an increasing load on channels at
present allocated for broadcasting purposes. They accept that the
additional coverage required must be provided in the v.h.f. band, and
they advise the BBC to pursue representations to the Ministry of Posts
and Telecommunications as the urgency of transferring service users to
other bands in order to clear, at the very least, the 96-7-100MHz band
for broadcasting, as is the case in other countries.

They also suggest that the
BBC should carry out a deter-
mined programme to inform
listeners about the desirability of
buying multi-wave receivers, hav-
ing long, medium wave and v.h.f.
capability, many of which are
available at reasonable prices, in
view of the likelihood that increas-
ing reliance will have to be placed
on v.h.f. in the future because of
international frequency alloca-
tions.

The Council accepts that
changes in the present frequency
patterns for radio might be forced
on the BBC by international de-
velopments. It urges, therefore,
that specific and continuing re-
search on current listening habits
in terms of set and waveband
usage should be undertaken so
that any future changes which
might become necessary could be
designed to secure as much public
acceptability as possible.

LECTROVALUE have now
E issued the seventh edition

of their catalogue. This firm
has built up a reputation over the
past nine years of giving excellent
service, good quality components
at competitive prices, and a range
ideally suited to the needs of
amateur and professional con-
structor.

WIRELESS TELEGRAPHY
ACT

Readers and advertisers are
reminded of the requirements laid
down by the Wireless Telegraphy Act.
It is an offence in the U.K. to install or
operate wireless telegraphy apparatus
except under the provisions of the
Act and, except in the case of broad-
cast sound-only receivers, a licence
must be obtained from the Minister
of Posts and Telecommunications.

Included within the provisions of
the Act are any apparatus transmitting
deliberate signals for any purpose
such as ‘“‘walkie - talkies”, radio-
controlled models or servos and some
types of metal detectors. Apparatus
radiating interference signals are
subject to controls which also come
under the administration of the same
Ministry. If you require full information,
please write to the Ministry of Posts
and Telecommunications, Waterloo,
Bridge House, Waterloo Road, London
SE1 8UA.

EMI equip Canadian tower

observation and communications tower in Toronto, Canada, with

ﬁ £1-25 million contract to equip the new third-of-a-mile high CN

a complete antenna complex for all f.m. and TV broadcasting
services has been won by the Telecommunications Division of EMI
Sound & Vision Equipment Ltd, Hayes, Middlesex. ’

The contract was awarded to
EMI in the face of intensive inter-
national competition, reflecting
the company’s extensive experi-
ence of such special-purpose
multiple antenna systems. EMI is
established as a major supplier
to many broadcasting authorities.
In the UK the large number of
systems supplied includes the
multiple antenna system on the
IBA’s 1100 foot tower at Emley
Moor. .

When completed, the 1805 foot
high CN tower in Toronto will be
the tallest self-supporting struc-
ture in the world. The antenna
system surmounting the main
concrete tower will be carried on
a 220 ton needle-shaped steel
structure over 300 feet tall.

Transmissions from this height
give major benefits in range and
the elimination of “ghosting” but,
at over 1500 feet, the arduous
climatic conditions found normally
even at ground level during the
Canadian winter are aggravated
by extremely severe icing, snow
and high winds.

For this reason, an important
part of the contract comprised
the provision of a glass reinforced
plastic radome. This will be de-
signed and constructed in Britain
by Hunting Industrial Plastics
Ltd, and erected to protect the
mast structure during the winter.

The complete installation to be
provided by EMI comprises a
formation of four arrays arranged
as follows:—

Channel 5, Canadian Broadcasting
Corporation. Intended for colour

wWWW americanradiohistorv com

TV transmissions, this is a single
channel, directional v.h.f. antenna
having a gain of 8. The array is
55 feet tall and is at a mean
height of 1,572 feet.

Channel 9, CFTO—TV Ltd. Also
intended for colour TV trans-
missions this second directional
v.h.f. is similar to that for channel
5, but has a gain of 11 radiated
from a 49 foot high array located
at a mean height of 1,635 feet.
Channel 19 and 25, CBC and
Educational. An omnidirectional
uw.h.f. array for colour TV. It is
arranged as a dual antenna, with
one channel allocated to CBC
and the second to the educational
transmissions. Positioned on the
mast at a mean height of 1,695
feet, this array is 60 feet tall and
has a gain of 31.

FM Transmissions. The master
f.m. antenna occupies the lowest
section of the mast, and has a
mean height of 1,513 feet.
Measuring 60 feet high by 26 feet
diameter, this antenna is being
manufactured under licence from
Alford Manufacturing Co of the
USA, and is based upon those sup-
plied for the Empire State Build-
ing and Hancock Tower, Chicago.

Scottish Audio Fair

r I'WHE Scottish Audio Fair, due
to take place at the Kelvin
Hall, Glasgow, in April has
been cancelled due to the current
economic circumstances. The Lon-
don Audio Fair is still expected
to go ahead at Olympia.
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OSCILLOSCOPE

A.FOORD

is essential to display a number of recurrent

signals simultaneously. When a true double
beam CRT is not available, an electronic switching
system can be used to display two (or more) chan-
nels on a single beam CRT. The basic block diagram
for this arrangement is shown in Fig. 1. In the
ALTERNATE mode the channel is changed at the
end of each timebase sweep. This mode is suitable
when the sweep rate is high enough to avoid a
flickering display. In the CHOPPED mode the beam
is time-shared between the traces at a fixed rate,
and this arrangement is suitable for low frequency
signals. Under the chopped mode of operation care
has to be taken with the oscilloscope triggering, and
it is usual to externally trigger the oscilloscope from
the channel signal as required.

FOR some oscilloscope measuring applications it

Basic switching circuits

Chopping (or switching) circuits are used in many
electronic instrumentation applications and are

Beam switching unit Oscilloscope

]
) U Y input

l Electronic [
| |switen !
| I
| ' Timebase
I Chopped | output
| A o t?';[Oscillator !
l Alternate B l
(I I

Alte{nate

inpu

,

Fig. 1: Block diagram for an oscilloscope trace doubling u_nit.
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basically of either the shunt or series type, as shown
in Fig. 2, or a combination. The relative merits of
the shunt or series arrangement depends on the
source and load resistance. For a low source resist-
ance a series chopper is suitable and, in general, the
load resistance should be higher than the source
resistance. Where the highest performance is re-
quired the series-shunt circuit is equal to or better
than either the series or shunt chopper alone for any
combination of load and source resistance.

Field effect transistors are preferred as switches
to bipolar transistors because they do not have an
offset voltage when turned on. Even for a zero input
voltage, a bipolar transistor has an offset voltage
equivalent to the collector-to-emitter saturation
voltage between its collector and emitter terminals.

MOS-FET characteristics

For MOS transistors, where the gate is insulated
from the source to drain channel by an oxide layer,
four basic types are possible. These are:

P channel depletion

P channel enhancement

N channel depletion

N channel enhancement
An N channel depletion type such as the RCA
3N138 offers the best switching characteristics, with
the lowest ‘on’ resistance for a given geometry, due
to the higher mobility of electrons. When the gate-
to-source voltage Vs is zero the effective resistance
between drain and source is about 200 ohms. If
Vgs is made positive this decreases to about 100
ohms.

No significant increase in gate current occurs
when Vs is made positive for the MOS type. (Un-
like a junction-gate field-effect transistor, where the
gate and channel form a pn junction and a low gate
current can only be obtained when this junction is
reverse biased). When a negative voltage of about
6 volts or more is applied between the gate and

www americanradiohistorv com
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Source
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- 0
3N138
Signal source Load
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. signal
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Signal source #:saigtance
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Gating
signal
'}
W (o)
Source
resistance Output
o)
3N138
3N138
Signal source ] ’Loa_d
o e resistance
Opposite polarity
gating signals
)
74 Shunt/series (c)

Fig. 2: Chopping circuits (a) shunt (b) series and (c) shunt-series.

source, the channel resistance between drain and
source becomes extremely high (thousands of meg-
ohms). These characteristics are shown in Fig. 3 for
the 3N138.

o TITTTTTT]

ENEC I
terminal diagram
109 (underside v?ew) 1
9 2 3 —
10 Sy g 1Drain

I,-'I & % 2Source ]

I | 3. Gate

} 4 4.(Bulk ;

: = substrate) 7|
i ] and case

¥

e

Drain~to-source resistance (ohms)

>

-8 . - fo) -4 8 12
Gate~to-source voltage Vgs . .

Fig. 3: Characteristics of the 3N138 MOS-FET.
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O
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Fig. 4: Typical shunt chopper circuit using the 3N138.

Basic MOS-FET circuit

Figure 4 shows a basic shunt chopper circuit. The
gating signal should swing from zero to at least
~—6 volts and may cover a range of + 10 volts. The
substrate (and thus the case) is usually connected
to the source. However if the incoming signal to be
chopped exceeds —0-3 volts the substrate must be
‘floated’, connected to the drain, or biased negatively
so that the source-to-substrate and drain-to-substrate
voltages never exceed —0-3 volts. If the value is
exceeded, the substrate, which forms two p-n junc-
tions with the drain and the source, becomes forward
biased, and the resulting flow of diode current
shunts the incoming signal to earth.

Virtual earth switching circuit

One difficulty with MOS-FET’s is that if large
signals have to be switched then the high drain-to-
source (or gate-to-source) voltages needed cannot
always be provided without exceeding the maximum
ratings of the device. Under these circumstances a
current mode switch may be used instead of the
voltage mode switches previously discussed, as
shown in Fig. 5. Here Trl and Tr2 form a shunt-
series switch where an input current is diverted to
earth or allowed to reach the virtual earth point Y.
Since either Trl or Tr2 is always on, the VOLTAGE
at point X is always low (a few millivolts) and
large input signals can be handled readily. Where
the highest performance is not required, Trl can be
replaced by silicon diodes which keep point X close
to earth potential while Tr2 is off.

; ; W\
Oo—0 - 2]
Series switch
Tr2

Shunt switch
Tr1

Input Output

O -0

7

Fig. 5: A current mode shunt-series chopper circuit.

This virtual earth current switching arrangment
is particularly convenient for our application because
a DC shift voltage can be added into the virtual
earth point. The disadvantage of this circuit is that
switching spikes tend to be higher than with the
voltage switching arrangement, but this is not signifi-
cant here because the bandwidth is limited by the in-
tegrated circuit and not by the switching speed of
the FET.

27
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A Theunitused in the ALTERNATE mode to display a 10kHz sine and
square wave on a single-beam oscilloscope.

B The CHOPPED mode is being used here to display a 100Hz sine
and square wave. The switching waveform may be visible, depending
upon the signal frequency and the oscilloscope’s intensily setting.

C A complex tone burst. The sine wave is TkHz,

28

% components list

Resistors
R1 330Q R5 2-2kQ2 R9 5600 R13 10k
R2 1kQ R6 1kQ  R10 470Q R14 10kQ
R3 1kQ R7 1kQ  R11 470Q R15 47kQ
R4 2-2kQ R8 56002 R12 47Qww R16 47kQ
R17 22kQ2
All § or W 10%
VR1/2/3 10kQ2 linear pots
Capacitors
C1  10uF 25V C5 10uF 25V
C2 0-1uF 30V disc C6 10uF 25V
C3 0-1uF 30V disc C7 0-1uF 30V disc
C4  125uF 16V C8 0-1uF 30V disc
Semiconductors
Tr1 BCYT Tr3 3N138 D1-4 1N914

Tr2 BCYT1 Tr4 3N138 RV1 LM309H
Miscellaneous
Veroboard 41 x 3 in. 0-1in. matrix, plain. 3 terminals.
S1, 2 pole 4 way wafer. 4 sockets. Aluminium box
S5 x 4 x 3 ipn. Knobs. Veropins 0-1 in. Heatsink for
RV1. IC holders, 14 pin DIL (3), 8 pin TO5 (1).

Practical two channel switching circuit

The practical two channel switching circuit is
shown in Fig. 6 and 7. In Fig. 7 two FETS are used
to switch channels 1 and 2 into the summing point
of a virtual earth amplifier. Independent shift con-
trols are provided for each channel for trace
positioning purposes, while a common gain control
allows the total waveform amplitude to be con-
trolled. In Fig. 6 the switching waveforms are gen-
erated and S1 allows the operational mode to be
selected. This gives the choice of 1 only, 2 only,
alternate or chopped.

In the 1 only mode, the bistable IC2 is preset so
that Q is a logical 1 with Q a logical 0. Then pin 1 of

A general view inside the finished switching unit.
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Fig. 6. The digital section of a practical two channel switching circuit.

Cc6
I [}+ +1§\o/
10pF
Shift1 > R15 lc7
VR §<—’\Nv— O IpE
10k 47k Tr3
T 3N138 &
R13
<\ 10k
/Input1 7 + Di—4 .
D1 D2 4x1N914
+ Ica
SN7274L
+
03V D4 %////,
\Input 2 £
</ R14 - ] Output
10K ' Gain L A
R Tra 8 vg E %4——0
Shift 2 R16 ENE 10k <
VR2 EM—N\N—
10k "2 47k
e oV
N ! N h I .
’ 7 c8
€5 O-1yF
I} -5y
+U
10pF Fig. 7: The analogue section of the switching circuit.

IC3 will be at a logical 0 and Trl will be on. This
makes waveform 1 become +35 volts, turning on
Tr3. Pin 13 of IC3 will be at a logical 1 and Tr2
will be off. This makes waveform 2 become —8 volts,
turning off Tr4. Open collector gates have to be used
for IC3 so that Trl and Tr2 can be held completely
off when required.

In the alternate mode bistable IC2 has to be trig-
gered by the oscilloscope timebase. Most oscillo-
scopes have an output trigger, but this may need
converting by a comparater or limiter to produce a
suitable logic compatible signal. In the chopped
mode the bistable is switched by the Schmitt trigger
oscillator IC1. This oscillator runs at approximately
20kHz, so that the chopping rate is half this, or
10kHz.

Use as a
Tone burst generator

Since the two channels are direct coupled, and
can be DC shifted individually, the unit is very versa-
tile. Although primarily designed for oscilloscope
trace doubling applications, it can also be used as a
tone burst generator if some external circuits are
available. Tone bursts are extensively used in audio
amplifier testing, where their complex waveforms
can give a better measure of a system’s performance
under music conditions than using only sinusoidal
or square waveforms.

For example, if required, a sinusoidal tone burst
with a rectangular pulse may be generated. A
divider chain is synchronised to the sinusoidal clock,

29
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Fig. 8: Top, general layout of components on Veroboard and, below, underside of board showing wiring and position of Veropins.
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... practical
...visual
...exciting!

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

|

BUILD, SEE AND LEARN
step by step, we take you through all the fundamentals of
electronics and show how easily the subject can be mastered.
Write for the free brochure now which explains our system.

electronics
reall
m Mmastered

l
1/ BUILD AN 2/ READ, DRAW
OSCILLOSCOPE AND UNDERSTAND

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

CIRCUIT DIAGRAMS

as used currently in the

I 1
B, 2 wliilo o

D

Al

40 EXPERIMENTS
ON BASIC ELECTRONIC
CIRCUITS & SEE HOW
THEY WORK, including :

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

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

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

or write if you prefer not to cut page

| FREE 3

To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL,

P.O. Box 156, JERSEY.

NAME
ADDRESS

Please send your free brochure, without obligation, to:

we do not employ representatives

BLOCK CAPS
PLEASE wiss

special free gift also to all our students
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WILMSLOW

AUDIO

THE Firm for speakers !

SPEAKERS

Baker Group 25, 3, 8 or |5 ohm £71-715
Baker Group 35, 3, 8 or |5 ohm £8-50
Baker Group 50/12, 8 or |15 ohm £12-50

Baker Deluxe £10-75
Baker Major £8-50
Baker Superb £14-50
Baker Regent £1-15
Celestion PST8 (for Unilex) £2-55
Celestion MFI000, 8 or 15 ohm £10-45
Celestion HF1300, Mk Il £6-16
Celestion GI2M, 8 or |15 ohm £12-00
Celestion GI2H, 8 or IS5 ohm £15-00
Celestion GISC, 8 or 15 ohm £24-00
Celestion GI8C, 8 or |5 ohm £33-00
EMI 13 x 8, 3, 8 or I5 ohm £2-15
EMI I3 x 8 djc, 3, 8 or |15 ohm £2-35

EMI |3 x 8 t/tw, 3, 8 or |5 ohm £3-60
EMi I3 x 8 type 350, 8 or |15 ohm £8-2§

EMI 8 x 5, cer. mag., 8 ohm £1-65
EMI 8 x 5, 10 watt d/c roll surr., 8 ohm £2-50
EMI| 657 93850, 4 or 8 ohm £2-80
EMI| 5” 98132CP, 8 ohm £2-30
Elac 9 x 5, 59RM109 |5 ohm, 59RMI |4

8 ohm £2-65
Elac 63” d/c roll surr., 8 ohm £3.35
Elac 64” d/cone, 8 ohm £2-65
Elac Tweeter TW4 47 £1-21
Elac 10” 8 ohm £2-65
Fane Pop 100 watt 18”7 £22 50
Fane Pop 60 watt 157 £13-00
Fane Pop 50 watt 127 £11-00
Fane Pop 25/2 12” £6-40
Fane Pop I5 watt 12”7 £4-40
Fane Crescendo 12A or 2B £29-00
Fane Crescendo [5 £36-00
Fane Crescendo 18 £47-50

Fane 807T 8” d/c roll surr. 8 or 15 ohm £3-85
Fane 808T 8” d/c 8 or |5 ohm £2-75

Goodmans 8P 8 or |5 ohm £4-49
Goodmans 0P 8 or |5 ohm £4-70
Goodmans 2P 8 or |5 ohm £11-65
Goodmans I5P 8 or I5 ohm £18-00
Goodmans I8P 8 or 15 ohm £31-00
Goodmans 12P-D 8 or |5 ohm £15-25
Goodmans |2P-G 8 or |5 ohm £14-50
Goodmans [2AX Audiomax 8 or |5

ohm £39-65
Goodmans Audiom (00 £9-50
Goodmans Axent 100 £6-60

Goodmans Axiom 401
Goodmans Twinaxiom 8, 8 or 15 ohm £6-79
Goodmans Twinaxiom 10, 8 or 15 ohm £7-61

Kef T27 £4-75
Kef TIS £5-50
Kef BI10 £6-50
Kef B200 £7-50
Kef B39 £11-75
Kef DN8 £1-92
Kef DNI2 £4-12
Kef DNI3 £2-75

Richard Allan 12” d/c 3 or |5 ohm  £2-50
Richard Allan CG8T 8” d/c 8 ohm  £6-35
WMTI{ speaker match. trans. 3-15 ohm £1-10

Wharfedale Super 10 R5/DD £9-80
24” 64 ohm, 70mm 8 ochm, 70mm 80 ohm -65
7” x 47 3, 8 or IS5 ohm £1-38
8” x 5” 3, 8 or 15 ohm £1-38
10” x 6” 3, 8 or IS5 ohm £1-92

S.T.C.4001 G Super Tweeter

SPEAKER KITS

Wharfedale Linton 2 (pair) £19-25
Wharfedale Glendale 3 (pair) £34-50
Wharfedale Dovedale 3 (pair) £52-00
Richard Allan Twinkit (each) £8-25
Richard Allan Triple 8 (each) £13-00
Richard Allan Triple (each) £18-00
Richard Allan Super Triple (each) £21-50
Goodmans DIN 20 (each) £8-75
Fane Mode | (each) £9-90
Peerless 20-2 (each) £10-41
Kefkit 2 (each) £23-50
Kefkit 3 (each) £34-00
Helme XLK25 (pair) £18-17
Helme XLKS50 (pair) £37-18
Baker Major Module £10-75

P.A. and Hi-Fi Speaker Cabinets.
Send for Free booklet ''Choosing a Speaker'.
Carr. and Insurance 75p per kit {(£1-50 pair).

PA/DISCO AMPLIFIERS

Carriage and Insurance £1-00

Baker Major 100 watt £46-00
Linear 30/40 £25-00
Linear 40/60 £30-00
Linear 80/100 £55-00
RADIOS/CASSETTES

Grundig Solo Boy £16-00
Grundig Top Boy £17-715
Grundig Party Boy 500 £22-75
Grundig Melody Boy 500 £26-75
Grundig Elite Boy 500 £26-75
Grundig Signal 500 £26-50
Grundig Yacht Boy 210 £34-00
Grundig Melody Boy 1000 £38-75
Grundig Satellit 2000 £121-00
Grundig C410 Cassette £28-50
Grundig RF430 mains radio £26-75
Grundig RF310 mains radio £22-00
Tandberg TP41 £43-00
ITT Weekend Auto £18-00
ITT Golf Preset £24-50
ITT Colt £11-50
ITT Europa £20-50
ITT SL53 Cassette £25-75
ITT Studio 60M Cassette £32-75
ITT Studio 73 Cassette £48-00
Bush VTRI78 5 band (inc. air) £29-00
Koyo KTRI770 || band £58-95
Koyo KTRI663 or 1664 8 band £42-00
Koyo KTRI883 5§ band £22-00
Murphy BA209 Radiof/Cassette £32:75

Carriage and Insurance 75p.
FREE with each radio—World radio stations
book.

FREE with speaker orders over £7

‘‘Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and

perfect. Prompt despatch.

Carriage and insurance 35p per speaker (tweeters and crossovers 20p)
ALL PRICES QUOTED INCLUDE V.A.T.

WILMSLOW

AU DI o Dept. P.W.

Loudspeakers: Swan Works, Bank Square, Wilmslow, Cheshire

SK9 IHF. Radios etc:
Telephone Wilmslow 29599

10 Swan St., Wilmslow, Cheshire SK9 |HF.

Ambit

International

We are not just another component
retailer—but a complete semiconductor
service. We can either supply or tell
you where to get any ‘'hard to find’
I.C.'s, and can now provide data on
most devices you can think of. See
our latest datalogue issue for full
Information.

15p—no S.A.E. required

For those of you who already have an AMBIT
datalogue, send us an A5 S.A_E. plus 10p, stating
the date of your dataiogue—and we wlil send you
all the latest update releases (to page 25).

AMBIT—the linear microcircuit specialists—
for Phase Locked Loops

NES61B  AM/FM coil-less radio receiver or IF

(16 DIL) strip £3:19
AMIFM demoduiator kits with mech-
anical fllter—see October's PW £5:00

NE562B  Simllar to the 561, but without AM

(18 DIL) faclilty. The VCO output is separately
available for synthesizer appllca(‘I:%nis

NE585 High stability-low frequency telemetry
(14 DIL) demodulator and NBFM demodulator
255

567 A P.L.L. for tone, NBFM and AM de-
(8 DIP) coding (5-9)V working 75
55!

5 Versatlle timing IC, use as ‘one- shot‘
(8 DIP) or multi-vibrator £0-78
LS8038 A unlque triangie/square/sine wave

(14 DIL) function generator up to 1MHz—com-
plete slgnal generator In a chip. A data
sheet Is Included with each device on
request £3-10

for Audio
LM38ON  Simple, safe and versanle 2w RMS
(14 DIL) at 12V: 4W RMS at 18 £1-3
Stereo Stereo AMP P.C.B. ior 2 x LM380N
0- 80

TBAB10S TW RMS 14v £‘I 65

for Radlo
(see Iast month's advertisement for our radlo IC

eatures

TBA651 1uV sensitivity AM/FM/SSb with RF
(16 DIL) mixer and IF low external parts zgu;ﬂ
82

TBA120 FM IF strip and detector £1:00

CA3089E FM IF system AFC-AGC-SQUELCH-

(16 DIL) TUNING-METER OUTPUT—the very
best FM £1-8

MC1310P P L L Stereo decoder IC with Iayoust

£2
Stereo Decoder Kit with socket, LED, etc. £5-10

for TOKO filters at 455KHz and 10-7MHz
Ceramic CFT455B B8KHz bandwldth £0-45
CFT455C 6KHz bandwidth £0-45
CFU455C 4-8KHz bandwidth £0-50
CFS10-7 Wide band FM (2 required
per set)
MFH-T 4, 5 or 7KHz versions £1 JS
LPF2016 A stereo pilot tone notch
filter (19 and 38KHz) for
HiFi, recording, etc. Both
channels £1-80
Plus LED displays, 250MHz decade counters,
voltage regulators kits fot tone coders, Ni Cads
—In fact everything to lead you through the
mlcrocircult maze.

455KHz
Mech-
anlcal

ULTRASONIC REMOTE CONTROL PRO-
JECT, S.A.E. for details of kits and avallabllity.
PW FERRET KIT. Electronlcs only £9-50

LARSHOLT VHF FM TUNERSETS
1uv Inpu! for 26dB S/N. INCLUDES SQUELCH,
UNING METER DR VEBAND SCAN FACILITY
4 VARICAP CONTROL
S.A.E. for speclﬂcatlon detalls

FOR ELECTRONIC SUB ASSEMBLIES
Audio SINE/SQUARE/TRIANGLE generator with
sweep facliity -001Hz-1MHz.

Full kit of components and Instructions £11-50
7 Segment LED display with decode counter/
decoder driver and latch on min PCB (kIt) £4-50
Actlve Filters with 741 OP Amp bandpass filter
for soundto light converter systems. Full kit&€1-75

S.A.E. FORDETAILS

PLEASE NOTE ALL PRICES NOW
EXCLUDE VAT

37A HIGH STREET, BRENTWOOD, ESSEX
CM14 4RH Tel: (0277) 216029
Terms: C.W.0. All prlces EXCLUDE VAT
Handiing charge of 10p per order

FIRST CLASS POSTAGE on all Ilems under 8o0z.
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View of circuit board and case into which it was fitted.

and switches the unit between channels 1 and 2 at
a rate lower in frequency than the clock. A pulse
generator allows the rectangular pulse to be added
into the 2 channel.

Construction

The two channel switching circuit of Figs. 6 and 7
is built on a piece of veroboard using veroboard pins
as anchoring points. A heatsink is fitted to the 5V
voltage regulator which is fed from the +15V line.
Layout and wiring is shown in Fig. 8. The board is
fitted to one side of the aluminium bex using lin
spacers. The type of socket used may be changed to
suit the particular equipment in use.

Photograph D, left, shows output of an amplifier driven by a 100Hz

square wave and a 1kHz sinusoidal tone burst. Photograph E, above,

shows same signals at a slightly higher power level so that clipping

occurs. The difference in clipping levels occurs because of the 100Hz

ripple on the power supply which is not synchronised with the tone
burst.

Note:—The 3N138 transistors are supplied with a
shorting clip on the leadouts and this clip must be
kept in position until the transistor has been com-
pletely wired into the circuit otherwise the transistor
may be permanently damaged. If it is necessary to
remove one of these transistors the clip must be
placed on the leadout wires before unsoldering.

The LM309H voltage regulator may be replaced
by the later LM309K available from Athena Ltd.,
140 High Street, Egham, Surrey for £2-48 inc. [ ]
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IT'LL CELL WELL!

HE classification of cells in the

human body is not an easy task.
Things called bulk separators are
commonly used but these units
suffer from the disadvantage that
although they can handle a very large
number of cells, thay cannot separate
them into many individual classes.
A School of Medicine has come up
with a novel use of a laser. The
technique is to employ two laser
beams which are passed through a
fine column or jet of liquid which
contains the human cells. The
technique has proved successful in
classifying rare cells (in addition to
the more common ones). These rare
cells are barely one thousandth of
one per cent (0-001%) of the total
mass of cells which make up the
entire human body. This is one
instrument which should, if marketed,
cell very well.

THE LM195

On to the market has come a
strange beasty which can only be
accurately described as a three-
terminal monolithic circuit. It's a
power transistor and yet it isn't—if
you see what | mean? Well, look at
it this way, this device simulates a
power transistor but it has a number
of features which, claims the manu-
facturers, makes it more attractive.
For example, not only will it protect
itself, but it will also protect anything
which it is connected to.

Magic number for the device is
the LM195. The chip contains some
50 components and the gain is
around one million. Power capability
is 40W and the chip is '"blow-up
proof' at currents up to 2A. Included
in the safety circuitry on the chip are
sections which handle or effect
current-limiting and thermal shut-
down which disconnect the power
stage if the current rises above 2A.
They will also do this if the chip
temperature rises above 165°C.

If a conventional power transistor
blows it can become a virtual short
circuit and can thus pass excessive
current and ruin other, often costly
components. The LM195 however,
becomes an open circuit even if the

INES

switching threshold of 2V, a switch-
ing speed of around 500ns the device
looks very useful for a number of
applications. Base input current is
3uA over the whole of the voltage
input range of 0-42V. This device is
quite remarkable when compared to
early power transistors which were
happy to melt quietly into diodes at
the first sign of trouble.

Power is not only for the lower
frequencies. Impatt diodes are cur-
rently available which can handle
12W of peak power at 10GHz. Others
of the silicon mesa type have a
similar rating at 16GHz.

RADAR CARS

One of the dreams of the boffins
is a radar system for motor cars.
Late last year, a British company
showed a Triumph PI fitted with a
form of radar system. A foreign
company has now released details
about its approach to the problem.
Use is made of pulsed radar
principles (this is common to most
systems underinvestigation) because
it gives a better performance under
bad weather conditions than some
other methods.

A small horn antenna under the
car bonnet is employed to transmit
and receive the beam of radar pulses
at around 9GHz. When the distance
between the moving vehicle and an
object ahead becomes less than
that permissible in terms of safety,
an alarm is sounded. As the moving
vehicle gets closer to the object,
the alarm increases in its intensity.

For those who are thinking about
"knocking up" such a system, let's
look at the internal circuitry/system
within the vehicle. In the arrangement
described, a computer is employed
(albeit a small one). This makes all
the necessary calculations and takes
into account the speed of the host
vehicle (picked up from a transducer),
the speed difference between the
object ahead and the host vehicle,
the rate of breaking or deceleration
of the two. '

Before starting his journey, the
driver tells the computer what the
road conditions are like—icy, wet or
'dry, etc. The computer can thus
make due allowance for these. It also
allows about 1-5 seconds for driver

reaction time too. If the driver forgets
to tell the computer what the
conditions are like then the computer
will assume the very worst conditions
and proceed accordingly with its
calculations. The system is still under
development and other workers are
also experimenting with various
ideas, meanwhile it is the computer
between the drivers ears which will
have to do the work of obstacle
avoidance on the roads.

SOLAR CELLS

In earlier Hotlines, comment has
been made about solar cells. The
Plessey Company has managed to
achieve efficiencies of some 20%
although these items are still in the
laboratory. In a more practical vein,
Ferranti Limited are gearing up to
produce panels of solar cells which
are intended to be offered to the
small boat market. The panel of cells
will be used to keep the craft's
batteries charged. The cells will
have a rating of around 14V at 500mA
in sunlight. Rumoured price is
between £100 and £200, clearly not
a thing to be bought lightly.

CALCULATORS

Electronic calculators are still
making amazing progress. The latest
is the HP-65 which does just about
everything and could very, very
nearly qualify for the title of hand-
held computer. It will even accept
programmed magnetic cards. Diag-
nostic cards are supplied and thus
the user is able to test the calculator
quite simply. Individual programs
can be made and sent to the manu-
facturer who will test them if required.
Most of the circuitry is located on
12 specially designed I.s.i. chips.
Price at the moment is around the
£300 mark. However, calculators
which sold last year for £60 are now
selling at £25 so perhaps the average
housewife will find herself in the
supermarket juggling with cost or
even finding exponential creeping
into the price of a can of baked beans.

s

)

&chip itself is destroyed. With a

)
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267 ACTON LANE, LONDON

CI Tl ELECTRONICS W4 5DG 01-994 6275

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

WAREHOUSE
20-24 BEAUMONT ROAD, W.4.
SURPLUS COMPONENTS, TEST EQUIPMENT, etc. etc.
ACIO7  35p[BCY3S  45p|MJEJT0  75p|OCT7  40p(ZTXS01 20p(2N205  45p | - o 4 OHOUSANDS OF BARGAINS Count
AC125 25p|BCY34 45p|MJE371 80p|OC81  25p|ZTX504 50p|2N2806  25p est Equip * * Signal Generators % Counters
AC126 25p |(BCY3s 60p | MJES20 60p|OC83 25p|ZTX531 30p|2N2907  30p Cablnets Y Bridges y Meters s Transmitters % Recelvers Y Power
ﬁg}gg §5p gg;a lsz;‘; mdgggésmﬁ“ ety izp Z'IXS‘SO 3:;: g”ggggG ;gp Supplies y Laboratory Equipment % Galvanometers s Audio Equipment
5p 55 £1- p|1N91 P P \ E t Y Met Battery Ch, M Etc. % Etc.
ACi76  25p|BCY70  22p|MJE30S5 85p|OC140  25p|1N9i6  Bp|2Na0s4 6op | X v'4°0Eaulpment X Meters K Battery Chargers J Motorsk Etc. 5 Etc
AC187  25p|BCYT  20p|MM1613 43p(OC170  25p|1N4001  7p|2N3055 65p 20 TONS OF ELECTRONIC EQUIPMENT
ﬁg}?& gp ggvgf 20p :Allglézm ng 88;&1) gp }”tggg :p gNgﬁﬂ z:p Resistors J Relays s Capacltors y Switches % Transformers % Meters
p 1 5p 02 435p p p|2N3440 p Potenti ters % Component Panel Semiconductors % Cabl
AD149  65p|BD123  75p|MPF103 OC01  60p|INWM4 10p|2Na7z  14p | X Potentiometers k Component Banels % e nauctors K Cable k
AD161  44p|BD124  75p| (2N5457) 35p[OC202  75p|1N4005  12p[2N3703  12p : : b
AD162 44p|BD131 75p | MPF104 C205 80p |1N4006 13p |2N3704 12p Regret no lists available. Personal callers only. Cash and Carry only.
AF114  25p|BD132  75p| (2N5458) 40p|TIP29A 50p|1N4007  14p[2N3705  12p
AFile  25p|BDI%  7Ton| (N34S0) 40p|TIPSTA 6% 2NG%s.  Sen|aN3TOT 17
AF11 P 1 5 75p N5459) 40p P 0p 7 2p
AF117  25p|BDY11 £1-40/NKT135 35p|TIP32A  75p|2N697 25p [2N3708  12p AUDIO ACCESSORY SHOP
AF118  50p|BF1s5: 20p {NKT:! 25p (TIP33A £1-05(2N698  25p|2N3708  14p 17, TURNHAM GREEN, TERRACE,
AF172  30p|BF194  14p[NKT401 75p|TIP34A £1-55(2N706  12p[2N3771 £2-80 CHISWICK W4,
BA102  30p|BF195  15p|NKT404 80p|TIP35A £3-35(2N706A 15p|2N3772 £3-00 VALVE AMPLIFIERS
BA112  60p|BF196  15p|NKT773 25p|TIP36A £3-65(2N708  15p|2N3773 £3-40
BA114  18p|BFX29  30p|NKT774 25p|TIP41A  75p|2N930  20p|2N3813  35p 50 Watt
BC107  14p|BFX84  30p|OAS 25p | TIP42A  95p(2N1132  25p(2N3820  55p 150 Watt
Som  uflener mome mnjehe wpaE s e
o P |BFX86 P 7 9p | TIP30! % 0p | 2N P TRANSISTOR AMPLIFIERS
BC109c 16p|BFX87 30p|OA70  12p|TIP31B  75p|2N1304  25p|2N3905  22p
BC147  12p|BFX88  30p|OAB1  10p|TiP32B 83p|2NI30s  250|5N40Ss 128 FAL Phase 50W ........ £39-93 | FAL Phase 100W ...... £69-95
BEi4o  12p|BFVSD  29m|OADI  1op|TIPoB £1.7(5N1307  25m|2Ndo0 155 Do CONSOLES
149 P 50 [ 1 op 34 D 07 (] 4 2p . .
BC1S7  14p|BFYS!  25p|OA200  1op|TIP35B £2-90|2N1308  35p|2Nsog1 14p | 'ALDIscoMkZ ... SE0 ] RIS - son CEHE
A e e e "
15! -] 53 5p 0 p|TI 75p|2N1613 [ P
BC169c 15p|BFY90  60p|OA211  35p|TIP30C 85p|2N1711  25p|2N4287  15p Y IDUmY, DISCO LIGHTING
BC182  13p(BSW63 60p{OC16  90p|TIP31C 90p|2N2160  65p|2N4288  15p LOUDSPEAKERS Sound-lighting module .... £7-90
BC183 13p|BSW6B  75p{OC19 85p | TIP32C £1-10|2N2217 25p | 2N4289 15p Y SPECIAL OFFER PRICE % 3 channel sound-light .
BC184  13p|BSY95a 12p(OC22  5§5p|TIP33C £1-35(2N2218  30p|2N42! 15p Oilwheel 6in dia. ....
BC212  15p|BY127  20p|OC26  €5p|TIP34C £2-00(2N2219  35p|2N44ds £1-90 Decca 8in 10 watt Hi-FI Suitable rpm motor
BC213  1Sp|BY164  60p|OC28  65p|TIP35C £3-25(2N2222  25p|2N4871  35p speaker, _ plus matching Strobe 4 Joule .
BC214  15p|I1S103 15p|OC35  60p|TIP36C £4-25|2N2222A 25p|2N5191  96p tweeter £7:50 complete Single flash box .
BC238  14p|MJ340  50p|OC44  20p|TIS50  40p|2N2398  Top|2N3194 £1-10 Suitable 2 way Xover ...... £1:21 GooW Red, Blus, Gn. Yei)
BC239  14p|MJ4s1  85p(OC45  20p|ZTX107 15p(2N2646  50p|40360 50p 15in. 70W EM.I. 8 ohm ... £19:50 Triple flash box  ........ -25
BCY30  40p|MJ2801 £1-20|0C71 17p(ZTX300  15p|2N2846 £1.50|40361 50p 150W Projector and Wheel £25-00
BCY31  55p|MJ2901 £2:20/OC75  25p]ZTX500 16p|2N2904  30p| 40362 55p
BCY32  95p/MJE340 50p'OC76  25p TEAK VENEERED SPEAKER CABINETS
For 8 x 5In Speaker Size 74 x 113 x 54
8In + Tweeter 9} x 13} x 52.
13 x 8in 104 x 17 x 6 .
DIGITAL INTEGRATED CIRCUITS 13 x 8in + Tweeter 12 x 184 x 83.
Nip REISNIB HDiSN ZmSer De Shiasieris shreere D R cABINETS
piS p p|S P (SN £1: 7 : REXINE COVERED SPEAKER CABINETS
SN7402 28p|SN7427  48p N7480 25p|SN7495  80p|SN74154 £2-00 SN74180£1 55 Suitable for P.A. or DISCO use; takes 12in. speaker unit. Size approx.
N7403  28p|SN7428 508 |SN7470  30p|SN7495 £1-00| SNT4155£4-55| SN74181£7-00 %18 % Bin, 5500
N7404  40p|SN7430 30p|SN7472  30p|SN7407 £6-25| SNTA136£4-53| SNT41B2Ea.00 | 18X 1B xBin L.l
N740s  400|SN7E33  70n|SN74T4  50n| SNIAIGIET 4| SNT4100ER 80| SNTAIBSES 40 | memtrcmnaotH
p|SN7433  70p p . 74160 £2- . 11abl B . in. o o 5
N7407 56p|SN7437 70p|SN7475 96p|SN74105£1- 45| SN74161£2-60 | SN74190£9-85 LD (I (B3 o (Sl epraer, T Bl R
N7408 55p|SN7438 65p|SN7476  60p|SN74107 50p|SN74162£3-40| SN74191£1-95 HEADPHONES
N7409 45p 7440 35p[SN7480 80p|SN74110 80p|SNT4163£3-40| SN74192 £2-00 Type H-202, Features: Mono/stereo switch, Volume controls on each
N7410 28p|SN7441 T5p | SN7481 £1-25|SN74118£1-00[{ SNT74164£2-75|SN74183£2-00 channel. Freq. response: 20-20,000Hz. Impedance: 4-16ohms. £4-50
N SN R M e SIeEL ) St S 8
5 p|SNT 5 - 4 5p | SM74166 £4-00| SN74195£1-85
N7413  60p|SN7445 £2-00|SN7484  95p | SN74122£1-35| SN74167 £6-25 | SN74196 £1-50 BRI ICOMEONEN TS
N7416  40p|SN7446 £2:00 SN7486 45p|SN74123£2-70| SN74170£4-10| SN74197 £1-50 Pack
Vi S SIS R S sl SYALE GiSRa g | seseaen |
4 20p - 4 -20| SN74145£1- 5£1-35|SN74199 £4- 60 i
N7422  48p|SN7450  25p/SN7482  T5p!SN74150£3-35 3W AMPLIFIER RS ooiC bonirestatore 1t i ALjzlwatt
MODULE £2-45. sctoyscL-oncens as
3 250 Ceramic, Polystyrene, Silver Mica, etc.,
Handbook 10p Condensers
4 %50 solyesler. Polycarbonate, Paper, etc.,
.C.R.; 1A ondensers.
S”CR: . I)?LMSSBA 400V Solidev 15W Class B 5 25 Pofentiometers, assorted
P 00! 19_59 Audio Amp thick flim | 8 250 High-stab, 1%, 2%, 5% reslstors.
oo LOW COST Clreult £3-85. 7 50 Assorted Tagstrips
OSCILLOSCOPES Handbook 15p. 8 1lb Assorted nuts, bolts, washers, spacers.
etc.
Cossor Solartron 9 25 Assorted switches, rotary, lever, micro,
1035D.8. ~ CD643.1 TBA 800 5W Audio | toggle, etc.
1049 Mk. 3A CD7118.2 1.C. £1-50. Data 10p. 10 50 Preset Potentiometers.
D.B. . 13 30 Unmarked OC7t1 Transistors.
1049 Mk.4. EMI 14 25 Unmarked 250mW Zenerdiode, 47V, 51V,
D.B. WM2 UA041 5W Amplifier P.I2 -5V, 9-1V|, 10V. Meuslurgd and tested.
a ease state voltages required,
MNEARTITCT Solartron  WM3B Moculeles 28 15 50 GE Dlode OA47 equivalent.
LM3DSK 5V. 1A, Volt- 23;5372 w:; ALL COMPONENTS NEW AND UNUSED
LM723C 2 3R7V150mA CD523S2  WMIG £1 + 25p p.p. per pack, £5 for 5 packs p/iree.
Voltaqe eg. ...... £1-05 CD643 WM18
MFC4000 250mW Audio 60p WM26 % % SPECIAL OFFERS % %
TBAB00 SWatt Audlo £1-50 MINIATURE MAINS TRANSFORMER B8RI. 240V, SEC. 12V, 100MA
BRIDGE RECTIFIERS 708C Op Amp D.I.L. All prices and details Manut.: Hinchley
wO2 1A 200V 3sp TO89 on application, phone Slze: 36 x 45 x 40mm,
BY164 1-4A 200V 57p 01-994 6275. Inspection F.C. 53mm.
MD A952/2 welcome—call at ware- Price 1-85p. 100-80p ea. 1000-50p ea. 10,000-40p ea.
.6 /%" 00 VAS0D) house. 3 CORE PVC INSULATED MAINS CABLE, GREY ML6850. 3 x 7/0-2mm
ZENER DIODES Price 100m-£4-50. 1000m-£35. 10,000m-£330.
BZY88 Serles 400mW 0-47mfd. 50V. MYLAR FILM CAPACITOR. Size 1" x0-35° x 0-65" P,C.
3-3V-33V.5%...... 15p Mount.
1:5W range 25p Price 100-6-8p ea. 1000-5p ea. 10,000-4-3p
10W range ...... p V.A.T. 240V, A.C. SOLENOID. Raverslble operatlon twin coil. Size approx.
LED Unless otherwlse stated 23 x 14 x 1%in. 90p ea.
TiLéo‘J. all prices are EXCLU-
SIVE of V.A.T. Please POWER SUPPLY. 12V. 6:5A. Stabilised Power Supply. Contains
add 10% to all orders. 18-5V, 8-SA. sec. Transformer, 4 x 4000uF 25V. Mullard capacitors,
Carrlage: orders under 2 x 2N3055 on 2 Redpoint heatsinks, 12A., 120V. Bridge rectl fler, stabilised
£5 + 20p. Over £5 post p.c.b. circuit dlagram, The parts alone are worth the asking price of
free. £13 each, Inc. carrlage.
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TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Prl. 120/240 V Sec. 120/240 V Centre Tapped and Screened
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115V 500W enclosed transformer, with mains lead and two |15V
outlet sockets. £9°49. P & P 67p. 20 Watt version £2 02 P & P27p
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BARRIE electronics

3, THE MINORIES, LONDON EC3N 1BJ

WITH SCREENS P &
OLTS

S R R = 5
BHOARNUON =™
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TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS . ALDGATE & LIVERPQOOL S

STILL at £42:50
Solartron CD 7115.2 Double
Beam Oscllloscope DC-9 mc/s;
3 mv/cm; trigger delay; crystal
callbrator; 4; flat faced tube, in
goodo worklng condition. Carr.
£1-50,

12 LONG PERSISTANCE CRT,
Full spec. Price £7-50 to include
V.A.T. and Carrlage.

MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
QUR NEW LOW PRICED SOLID
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. Idea! for 10-7 or TV IF
allgnment, filters, recelvers. Can be
used with any general purpose scope.
Full Instructions suppiled. Connect
6 3V A.C. and use wlithin minutes
of recelving. All this for ONLY
£5:75, P. & P. 25p. (Not cased, not
callbrated.)
20 Hz to 200 kHz WB.

SINE and SQUARE GENERATOR,
Four ranges. Independent amplitude
controls, thermistor stabillsed. Ready
to use, 9V supply requlred. £7-85
each, P. & P, 25p. (Not cased, not
callbrated.)

GRATICULES. 12cm x 14cm_high
quality plastic 15p each, P. & P. 5p.
£1 worth of 'UFS', Six Brand New
capacitors all between 15V and 100V,

Total capaclatnce not less than
7,000mid. P & P 45p
ROTARY SWITCH PACK—§

brand new switches (1 ceramic; 2 off
4pole 2 way etc.). 50p P & P 20p.

PLEASE ADD 10% V.A.T.

(rear Tech. College)

CHIE TMEAD | TD

7/9 ARTHUR ROAD, READING, BERKS.

COMPONENT PACK consisting
of § pots, varlous brand new: 250
resistors 4 and } watt, many high
stabs etc. Fine value at 50p, P, & P.

P CB PACKS S & D. Quantity
2 sq ft—no tiny pieces. 50p plus
P. & P. 20p.

FIBRE GLASS as above £1 plus

20p
5 CRYSTALS 70 to QOkHl Our
cholce. 25p, P. & P. 15

SANGO 50 micro ampmeter 24~
diameter. Ex-new radlatlon equlp.
£1:25 each P. & P. 17p

CAPACITOR PACK—SO Brand new
components, only 50p, P. & P, 17p.
POTS—10 dlﬂevent values Brand
new. 50p, P. & P

TRIMMER PACK. 2 Twln 50/200pF
ceramic 2 Twin 10/60pF ceramic;
2 min, strlp with 4 preset 5/20pF on
each; 3 air spaced preset 30/100pF
on ceramlc base. ALL BRAND NEW,
25p the lot, P. & P. 10p.

FLAT FACED 4’ TWIN BEAM
TUBE type Cossor 89D. Green trace.
Brand new £4 each, P. & P. 37p.
LIGHT EMITTING DIODES (Red)
from Hewlett-Packard. Brand New.
38p each. Hotder 1p each. Inform-
atlon Sp.

PHOTOCELL equ. OCP71, 13p each.
MULLARD OCP70—10p each.
MODERN TELEPHONES type 706,
Two-tone grey, £3-75 each. Two-tone
green £3-75 each. Black £2-75 each.
P & P 25p ea.

Ideal EXTENSION TELEPHONES
with standard GPQ type dlal, bell
and lead coding. £1-75 each P. & P.
25p.

DELIVERED TO YOUR DOOR
1cwtof Eleclronlc Scrap chassls,
go;rds, etc No Rubbish. FOR

Open 9 a.m. to 6.30 p.m. anyday,

Tel.: Reading 582605/65916

forfast,easy
reliable soldering

Ersin Multicore Solder contains 5,cores
of non-corrosive flux, instantly cleaning
heavily oxidised surfaces. No-extra flux
1S required

EASY-TO-USE)
DISPENSERS

Size b
Savbit alloy
18 swg, 24p
(illustrated).
Size 19A
60/40 alloy
18 swg, 25p
Size 15
60740 alloy
22 swg, 28p

e

IDEAL FOR HOME)
CONSTRUCTORS

Size 1 cartons in 40/60, 60/40
and Savbit alloys
in 7 gauges 36ép

—

e

Size 12 Reel
for Service
Engineers and
Electricians.
18 swyg

Qa_\iblt alloy.£]. |§M W,

BIB WIRE STRIPPER AND CUTTER )

Deluxe Model 9 Automatic opening spring,
locking catch, plastic-covered handles. Case
hardened and precision ground. Adjusts
, to most wire sizes. Cuts and strips
flex, splits plastic twin flex. 75pj)

www americanradiohistorv com

Prices shown are recommended retail. excluding VAT.
From Electncat and Hardware Shops. if unobtainable send 10p p&p direct to
Bib Hi-Fi,Accessaries Limited. Hemel Hempstead, Herrs HP2 7k1
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GOING BACK...
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Guglielmo Marconi 1874-1937

NE HUNDRED years ago (April 25th, 1874)
O Guglielmo Marconi was born in Bologna, the

younger son of a wealthy Italian landowner,
Giuseppe Marconi, and his Irish wife Annie, the
_daughter of Andrew Jameson, the whiskey distiller
from County Wexford in Ireland.

To Guglielmo Marconi must go the credit for see-
ing the wider possibilities of wireléss, of taking it
out of the laboratory where pure science had shackled
it, and developing practical systems for the benefit
of mankind. His work, and that of the brilliant men
with whom he surrounded himself in the company he
formed, laid the foundations of the electronics
industry as we know it today.

From an early age he was interested in science
and by his late teens, at his home, the Villa Grifone,
he was experimenting with electro-magnetic waves as
a communication medium. By the summer of 1895 he
had succeeded in transmitting signals over a few
yards of space and in August, using an earth and an
elevated aerial at both transmitter and receiver, he
was able to pass Morse code over 13; miles.

The Ttalian Government was not greatly interested
in Marconi’s invention, so in 1896 he came to England
where he filed the world’s first patent for a system of
telegraphy using Hertzian waves. A letter of intro-
duction to William Preece, Engineer in Chief of the

Marconi pictured shortly after his arrival in Erngiand (1896).

COLIN RICHES
ARTHUR DOW

GPO, led to a series of demonstrations culminating
in 1897 in a record transmission across 8:7 miles of
the Bristol Channel, where Preece himself was ex-
perimenting with inductive methods, with far less
success.

The potential of wireless telegraphy was becoming
clear and in 1897 the world’s first radio company was
formed to develop Marconi’s apparatus commercially.
First called the Wireless Telegraph and Signal Com-
pany, it was later renamed Marconi’s Wireless
Telegraph Company and in 1963, The Marconi Com-
pany.

By the end of the century, wireless had been
adopted by the British and the Italian Navies, it had
spanned the English Channel, it had proved its worth
to the mercantile navy as a life saver and Marconi
had introduced his system to the USA, where he
registered The Marconi Wireless Telegraph Company
of America—later to become the Radio Corporation
of America (RCA).

One of Marconi’s ambitions had been to use wire-
less as a means of ending the isolation of those at
sea, and in 1900 the Marconi International Marine
Communication Company was created to work an
exclusive licence for all maritime purposes. At this
time also he took out his famous Four Sevens patent
for tuned coupled circuits.

In 1901, the world’s first wireless school opened
at Frinton, later transferring to Chelmsford where
it still flourishes as Marconi College. This was a
vintage year for Marconi. Having achieved communi-
cation over 198 miles between the Isle of Wight and
the Lizard, he embarked, with the assistance of
Dr. J. A. Fleming (Scientific Adviser to the Company),
R. N. Vyvyan, G. Kemp and P. W. Paget, on his
famous transatlantic experiment. After many vicissi-
tudes he succeeded in receiving, through an earpiece,
signals at St Johns, Newfoundland, transmitted from
Poldhu, Cornwall. Even at the moment of this, his
greatest triumph, some said that he mistook atmos-
pherics for the Morse code “S”. To those doubters
it has been pointed out that for long distance com-
munication to have evolved from the system that
pushed three faint dots across 2,000 miles is a marvel;
had there been no dots, its evolution would have been
a miracle. Two months later, signals from Poldhu were
recorded on a morse inker on s.s. Philadelphia—2099
miles away—thus dispelling any doubt about his
original claim. In December 1902, Poldhu’s per-
manent opposite number was built at Glace Bay.
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During the next few years, many important patents
were filed, notably those for the magnetic detector,
the radio valve developed by Dr. Fleming, and the
directional aerial, which was used at Clifden, in
Ireland—a station that took over the transatlantic
service from Poldhu. In 1909, Marconi shared a
Nobel Prize for Physics in recognition of his contri-
bution to wireless telegraphy.

The decade that preceded the First World War
also saw the first use of wireless in the air, trans-
mission initially being achieved from a captive
balloon and then, in 1910, from an aeroplane flown
by J. D. A. McCurdy. It also saw wireless used to
assist the capture of the notorious murderer, Dr.
Crippen, and to save lives when the ill-fated Titanic
foundered. )

When war broke out in 1914, the Admiralty at
once took over the Marconi radio factory. This, the
first in the world, had transferred in 1912 from Hall
Street, Chelmsford, to a new, purpose-designed
building a mile or so away. The Clifden station and
Marconi’s operational equipment in Chelmsford and
London were also taken over, along with the first
long-wave transatlantic " wireless station for direct
communication with the USA, completed by Marconi
during 1914.

The Company, having developed direction-finding
techniques before the war, established a chain of
stations that were used to devastating effect against
enemy Zeppelins, submarines and surface ships, and
led, indeed, to the Battle of Jutland. For the Royal
Navy’s world-wide communications network, the
Company built a dozen widely dispersed stations.

Air-to-ground telegraphy was perfected and the
difficulties of ground-to-air telephony were overcome
by three Marconi engineers, Major C. E. Prince,
Capt. H. J. Round and Lt. J. M. Furnival—the last
named also supervising the achievement of inter-
plane telephony in 1917.

Marconi himself was commissioned in the Italian
Army. He later became heavily engaged on diplo-
matic work for Italy and after the war was appointed
Plenipotentiary Delegate to the Paris Peace
Conference.

In 1919, Marconi bought his yacht, Elettra, which
he equipped as a laboratory; a Marconi engineer
made the first east to west transatlantic telephony
transmission; and the embryo of broadcasting took
shape in Chelmsford.

In 1920, at Marconi’s Works, Nellie Melba gave a
song recital for Britain’s first advertised public broad-
cast. Twenty months later the Company was licensed
for regular broadcasting and erected the famous 2MT
station in an ex-army hut at its Writtle Laboratories.
A licence was also granted for the 210 station in
Marconi House, London. Later in 1922, at the instiga-
tion of the PMG, Marconi’s and five other manufac-
turers formed the British Broadcasting Company,
superseded in 1926 by the British Broadcasting Cor-
poration.

The Marconiphone Company, formed in 1922 to
satisfy the demand for domestic receivers, was sold to
RCA in 1929 and later merged with two other com-
panies to become EMI, of which Marconi was
President.

Meanwhile, the Company supplied the equipment
for the BBC’s new longwave station at Daventry,
which took over the 5XX call sign of an earlier
station built at Chelmsford.

Running parallel with the Company’s broadcasting .

activity was Marconi’s involvement with the Govern-
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Experimental transmitter at Marconi's Chelmsford works. It in-
augurated the world’s first broadcast news service in February 1920,

ment’s plan to link the Empire through a wireless
communication network. First mooted in 1906, the
Imperial Wireless chain contract was awarded to
Marconi in 1924, exactly fifty years ago. The first
station was opened in 1926 and, in common with all
those that followed, used the Marconi-Franklin Beam
System—a newly developed, revolutionary form of
shortwave directional transmission. The Company too
built its own beam stations for communicating with
countries outside the Empire.

The success of the Imperial Wireless Chain so
threatened the Empire cable companies that, in 1929,
at the instigation of the respective governments, their
interests were merged with those of the Marconi
Company in a new organisation, Cable and Wireless
Limited.

This step shattered Marconi’s life-long ambition
to control an Empire-wide wireless network. Dis-
appointed and in ill-health, he was increasingly
drawn to his home in Italy, from which he con-
ducted miicrowave experiments, installing the first
microwave telephone link in 1932, and in 1935 demon-
strating principles of radar.

Meanwhile his company in England was advancing
the new medium of television, its interests in which
it merged with those of EMI to form The Marconi-
EMI Television Company Limited (later dissolved)
whose system was adopted in 1936 by the BBC for
the world’s first public high definition television
service.

In Italy, Marconi’s health was deteriorating rapidly.
He was taken ill on 19th July, 1937 and died the
following day. Of all the tributes that followed, the
most impressive, the gesture that was unique, was
the closing down for two minutes of wireless stations
throughout the world. The “ether” was as quiet as it
had been before Marconi.

The years following Marconi’s death saw far-reach-
ing changes in the Company that bore his name.
After the merger in 1968 of the General Electric
Company and the English Electric Company, which
had bought The Marconi Company from Cable and
Wireless after the war, it became responsible,
through its newly created subsidiary, GEC-Marconi
Electronics Limited, for the management of all GEC’s
major capital electronics interests, which at the
present time are represented in eight autonomous
UK companies and nine overseas subsidiaries.

We would like to extend our thanks to GEC-Marconi
Electronics Ltd. for supplying the information used
in this article.
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When you buy
ADCOLA equipment
you are purchasing the
best soldering merchandise.

These instruments identical
to those usedinindustry world
wide.The electronics industry

use ADCOLA for our reliability,
sefficiency, precision and high
safety standards. ADCOLA
ust be right for you'!
Treat yourself to the
BEST! Order on

your coupon

Please send me the following items

A L706 INVADER Soldering instrument £2.42 O
B L646 INVADER Soldering instrument £2.66 O
C L1676 INVADER Soldering instrument £2.73 O
D BL646INVADER 12v Battery model  £3.35 O
E BL1076 INVADER 12v Battery model £3.50 O
F INVADER Soldering Kit £4.73 O
G R500 ELECTRIC Desoldering tool £9.79 O
H REEL Desoldering Braid £0.75 O
| L686 SOLDERING stand £1.97 O
J L68 PROTECTIVE stand £1.31 O
K L KILO SOLDER REEL £1.74 O
L 30zSOLDERREEL £0.52 [
M SOLDER PACK £0.10 [
New Catalogue O

All prices include 10% VAT Please tick items required
PRINT NAME

PRINT ADDRESS

Postto. ADCOLA PRODUCTS LTD. ADCOLAHOUSE GAUDEN ROAD

LONDON SW46LH VAT REGD N0.235615372 REGD No. 442762

25E12 W KIT:

Official Orders accepted from 20E12 1W KIT:
%

Educational & Government Departments 1SE12 {W KIT:
ALL PRICES INCLUDE VAT 10E12 2W KIT:

¢ GIRO NO. 331 7056 SPECIAL RESI
C.W.O.only. P. & P. 10p on orders below £5 12EI12 W KIT:
Discount: £10-10%, £20-15%, (except netitems} | [JEI2 +W KIT:
Export Order enquiries welcome (VAT free) 25E12 $W KIT:

10

STOR KITS (Prices include post & packing)
10 of each EI2 value, 22 ochms—IM, a toral of 370 (CARBON FILM 5%), £3 65 ne

j

t
10 of each EI12 value, 22 ohms—IM, a total of 570 (CARBON FILM 5¢9,), £3-85 net

25 of each E)2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5°/) £8-35 net
25 of each E}2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%,), £8-45 net
20 of each E|2 value, 22 ohms—2M2, a total of 1220 (METAL FILM 59), £11-05 net

I5 of each E12 value, 10 ohms—|M, a total of 915 (METAL FILM 5%), £13-35 net
f each EI2 value, |0 ohms—1M, a total of 610 (METAL FILM 5%), £17-15 net

MULLARD POLYESTER CAPACITORS C280 SERIES

15p. 1" 54F, 23p. 2 2uF. 26p.

MULLARD POLYESTER CAPACITORS €296 SERIES

400V: 0-0014F, 0-00154F, 0-0022uF, 0-0033uF, 0-0047uF, 24p. 0-0068,F, 0- OIuF
0-0151F, 0:022uF, 0-033uF, 3%p. 0-047uF, 0-068BuF, O-1F, 4tp. O IISuF
0-22uF,8%p.0-33uF, 12p. 0-47uF, 14p

160V: 0-014F, 0-0154F, 0-0224F, 3p. 0-047uF, 0-0684F, 34p. 0 1AE, 4gp. O I5uF,
5p. 0-22uF, 54p.0-33uF, 64p. 0-47uf, Bip. 0 68UF, 12p. [ F. 14p

MINIATURE CERAMIC PLATE CAPACITORS

24p. each.0- 1,30V, 44p.

POLYSTYRENE CAPACITORS 160V 59,

(pF) 10, IS, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680,
4700, 4p. 6800, 10,000, 4;p.

250V P.C. Mounting: 0-014F, 0-015uF, 0-022,F, 0-0334F, 0-0474F, 34p. 0 068.F,
O |uF, 44p. 0-15uF, 4%p. 0-22uF, 54p. 0:33uF, Bp. 0-474F, 9p. 0-68uF, 12p. | uF,

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, IK, IKS, 2K2, 3K3, 4K7, 6K8, (uF) 0-01, 0-015, 0-022, 0-033, 0-047,

1600, 1500, 2200, 3300,

RESISTORS

CF—High Stab Carbon Film, 5% MF—High Stab Metal Film, 5%.

W. Type Range 1-99 100-499 500-999 1000+ Size mm

+ CF 22-1M i -75 0-60 0-55 “4x7-5

+ CF 22.2M2 i 075 0-60 0-55 3-9x10°5
CF 22-I1M ) 75 0-60 0-55 55x!6
MF  10-2M7 2 154 132 11

+ MF  10-2M2 2 1-43 121 099 42)([09

' MF 10-10M 3 1-98 1-81 1-65 6:6x13

2 MF 10-10M 4-5 3:52 3-08 275 8x175

For value mixing prices, please refer to our catalogue. (price in pence each)
VALUES AVAILABLE—EI2 Series only. NET PRICES ABOVE 100.

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 6p each IK, 2K2, 4K7,

upto IMQ
SUB MIN 0 05W Vertical, 100 Q to 220K 1 5p each

10K, etc.

(P.W.) 6| CHEDDINGTON ROAD, PITSTONE,

Tel. : Cheddington 668446 (Std. Code 0296)
PLEASE WRITE FOR FREE CATALOGUE

Miniature Mullard Electrolytics V*ER?BOARDOZI 0113 EOJETTIIPS:‘ETE;MSQI . H T Mo G I e i3

. 8p 28p arbon Tracl Q to , log or lin. Single, p Dual Gang 46p. Log Single with switc P
1:04F 63V 6ip  6BuF 16V 6 ,, a

| -SuF 63V 61p 68uF 63V I{: % :g% %;'; ;g: Slider Pots. 10K, 100K, 500K. 30mm, 34p. 45mm, 47p. 60mm, 55p.

2:24F 63V 6fp  100uF 10V 6ip | 33 % 35v 28p 28p | DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
3:3uF 63V 6ip  100uF 25V 6ip | 51 | |7 7o 7p | IN4d001 6 DIN 2Pin 12p | (uFiv): 1125, 2125, 4/25, 4:7/10, 5/25, 8/25, 10{10, 10/50, 16/25,
4-0uF 40V 61p  1004F 63V 14p | 31 X 5+ (plain) L] prdiesa 3 Fin 13p | 22/63,2525, 15/50 32/25, 5025, 100/10, 100/25, 6p. 50/50, 8
4-7uF 63V 6ip  150uF 1&Veip | 51 XA 138 1 NA002TER | o oinYieoe 1sp | 100750, 200175, 11p. 250{50, 18p. 500/10, 1ip. 500725, 15p.
6-8uF 63V 6ip  150uF 63V 15p | £%753% g 0 225 | IN4004 955 | Sed.Jack  14tp | 500/50; (8p. 100010, 15p. 1000725, 12p. 100050, 40p. 2000/10.
8,0uF 40V &b 220ut 6.4v 61D ek ) sop bon | INd00% 132 1 2:5mm Jack 11p | 20p. 1000/100, 90p. 2000125, 30p. 2000/100, 95p. 2500/25, 38p.

e Gk ok ¥ ég Track Cutter 34p 44p | IN4006 14p | Phono Sip | 2500/50, 62p. 3000/50, 80p. 500025, 66p. 5000/50, £1-10.

104F 63V 6ip  220uF 63vaip | Fins: Pke 25 10p 10p mglg P | SOCKETS HI-VOLT: 4/450, 14p. 8/350, 19p. 8/450, 20p. 16350, 22p.
ISuF lev 6fp  3I0LF l6vip [T v inierel 198 | DIN2Pin 19 1 161450, 13p. 32/350. 33p. 50/250. 206. 100/500, 88p.

ISuf 63v 6ip  3304F 63V25p | TRANSISTORS A5 428 | s b [4de 135 | METALLISED PAPER CAPACITORS

16uF 40V 6ip  470uF 6-4V9p | ACI27 I6tp BC212L 12p | 343, 43 P I 2S0v. 0 05uF. F 6p. 025, 6p. 0-5uF. T4p. | 4F, 9p. 500V:
224F 25V 6lp  470uF 40v20p | ACI28 21p BC2I3L 12p | 447 7P | Std.jack  14ip | 35 s 05u 0 LuF, bp. 2579 05u9 P “Fo'(,n H
22uF 63V 6ip  680uF 6V isp | BCIO7 I1p BC2I4L 17p | 3R30, 45 | 25mm Jack lp 00 o3 5, 6p. 01, 6p. 0-25, 74p. 0-5, 9p. {300\/ P
3uE oV elp  680uF dov BCIoS i2p OC44 g e | Phono 5ip | 0:022, 13p. 0-047,0-1, iSp. 0-22, %3p. 647, 28p

uF 16V 6ip  1000uxF 16V 20p | BCI09 13p OC7! 13p |Tne d T T Wire, Met 51p JUNEW KIT

33uF 40V 6ip  1000uF 25V25Sp | BC148 12p OCS8I 16p c".ri’f.'.is‘“ Tcwrie:g::reenle:ieWirereMe(re nZ (5E|2 w Me()a| Film 5% Ultra
32uF 63V 6ip 1500uF 6-4 15p | BC149 12p OCI70 23p | ;,A7095C SOp | Stereo Screened Wire, Metre i2p | Low Noise New Resistors
47uF 10V 64p 1500uF 16V 25p | BCI182L up TiS43  33p | ,A74IC S5p | Connecting Wire, All colours, Metre 24p | with full colour coding. 5 each
47uF 25V 6ip  2200uF 10V 25p | BCI83L 12p 2N2926 tlp | 4A723C £1 | Neon Bulb, 0V Wire Ended r24p {EI2  value _ [0ohmjl amp
W47uF 63V 8p 33004F 6-4 26p | BCI84L 13p 2N3702 Ilp | ;1914 35p | Panel Neon, 240V Red, Amber, Clear 161p | total 305 £€2-75.
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523 +58|6F13  .55/10F9  .66(30FL14 .85 DAF91 .30(E2CC8071-00 EY83 .64 | PCF802 .50 [ UBC41 ~53 2N17566 -56 | AF180 53 | GET113 22| 0C200 -24
5Z4G -85|6F1¢ .75(10F18 .55/30L15 .75|DAF96 .44|ECF80 .84/ EY84¢ .70 PCF808 .70 | UBCB1 .45 |2N2147 -94| AF186 61| OA5 81| 0c201 .42
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g.gg% .gz gggg .360 uAg% z 30P19/ DE96 .56(ECH311.50 ﬁig.} ~g2 PCLSS 1~:‘ uccsd .75 228;21 2-;115
A . a 124 . .88 [ ECH35 .65, - PD500 1. UCCss .38 | 2N3703 - —
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6AR5 -55|8J7G  .80|12BH7 .87(S5L6GT .55|ESOF 1.20|ECLA8S .57| MADE BYR
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6AUS .80(8K8G .85|12KS5 1.00 SSZJGT 2| E92CC 1.00| ECL88 40| extra. Orders between £5 and £10 add 25p total. Orders over £10 are post free. 8ame‘day despatch
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REE book i To TAB TaB
ShOWS h NASO161W 100V *27 NASO065tW 100V -48 NAS1001W 100V -63
o | Mk AT unm oy @
NASO 00V -30 NASO06! @ 200 -
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NAS0164W 400V -40 NAS0854W 400V -84 NAS1004W 400V  1-09
WITH ' NAS0164X 400V  -38 NASO0654X 400V +80 NAS1004X 400V 1-04
NAS0166W 600V -55 NASO0656W 600V 1-05 NAS1006W 600V 1-34
- NAS0166X 600V -52 NASO0656X 600V 1-00 NAS1006X 600V 1-28
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huzh'(‘l l)ay?"Ne\;v Oppv'n Lunl#esl"shuws n»acht’)y evr:f_ryhar]nbrn.]l()éxs engll-nkoiri‘. - TAB" TAB METAL
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—— Triac.
Practical Radio & Radio Amateurs U Ueneral Electrical I
Electronics Practical TV O Engineering jm] —@_ B RI D G ES _—@'—
(Technatron) [O Colour Television O B8oclety of Engineers
Electronic Computer Electronies [J {Electrical Eng.) [ 2AMP 4AMP 6AMP
Engineering [ € & G LI Radio Electrical Installa- N6001 50P| *36  N7011 50PIV -45 N7021 50PIV  -52
TV Maintenance TV Bervicing Cert. [J tions and Wiring [ N6002 100PIV 42 N7022 100PIV  -49 NT022 100PIV 58
& Servicing 1 Post Master General C & G Electrical N6003 200PIV +44 N7023 200PIV -54 N7023 200PI1V -84
General Radio & 1st & 2nd Class Technicians N6004 400PIV  -50 N7024 400PIV  -60 N7024 400PIV  -75
TV Engineering o Certs. (Primary) 0 N6005 600PIV  -55
Radio Servicing, C & G Electrical C & G Tele- N6006 800PIV ‘60
héaintienance & Engineering communications (1 N6007 1000PIV  -66
epairs Practise .
City & Guilds Radio, C & G LI Installa- ' O HIRACTT00 N AL
TV Electronics tions and Wiring THYRISTORS The unique CT7001 represents a major break-

through in Clock Chip design, incorporating

Mechanics
many features available for the flrst time:

1-6AMP MINI TO5

N v

ToB.I.E.T. BPW 02 Aldermaston Court, Reading RG/ 4PF gk [Bpw 02 NASo0SS 160bIV 33 365 DAY CALENDAR - 12/24 HR. OPERATION
l NAS008T 200PIV 25 - ALARM - SNOOZE_ALARM - SIX DIGIT

AT EEEN S BRI NASO06V 400PIV -35 CAPABILITY - DIRECT DRIVE TO LED DIS-
NASO006X 600PIV 45 PLAY - CONTINUOUS OPERATION DURING

ODRESS
A ¢ MAINS FAILURES.

Copy of data available—please send 10p stamp.

Special kit comprising 1 CT7001 & 4 LED 7 seg-

ment displays and data sheets and socket £15-40
Please add 10% VAT to all listed prices. Postlge and packlnq 15p
per order. Send 10p stamp for latest . Callers

Other subjects Age

Accredifed by C.A.C.C. Member of A.B.C.C. I

BRITISH INSTITUTE OF ENGINEERING TECHNOLD
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TAKE 20

DAVID ANDREWS

No. 59
ELECTRONIC TIMER

A series of simple transistor projects, using not more than twenty components.

indicating timers that can be made using

electronic principles. It relies on measuring the
voltage developed across a capacitor, C1, that is
being charged up towards 6V through a resistor, R1.
The slope of the charge curve follows an exponential
function but over the first half of its charging range
the slope is reasonably linear and the circuit operates
only on this part of the range.

The application the writer had in mind for the
device was as a simple darkroom clock for use with
an enlarger, but no doubt many other uses could be
found for such an instrument.

THIS is probably one of the simplest possible

Operation

Because silicon transistors are used as a super-
alpha pair it is necessary to introduce an offset volt-
age at the input so that even the smallest charge on
C1 will display on the meter. This ensures that there
is no “dead band” at the bottom end of the meter’s
scale. The offset is obtained by using two silicon
diodes operating under forward bias conditions, D1
and D2. Any voltage at the positive plate of Cl is
displayed at-thé emitter of Tr2.

R3 +ov
VVV—o0
R1 100
220k

R2
2:2k
SW1

“Time" I
SwW2 I la
*Reset” i IQOO;JF

D
INAOOY

D2
IN4OO1

D

Circuit of the electronic timer using a meter to display the time interval.

Due to the extremely high gain of the two tran-
sistors very little current is drawn from the capacitor
consequently the state of charge can be displayed
for a considerable period, even though timing might
have stopped with SW1 being opened. There is thus
the possibility of using the device as a simple elapsed
-time meter. At the end of a timing operation the
meter has to be reset to zero and this is done by
pressing the reset button, SW2, which shorts out the
capacitor momentarily.

% components list

R, G e g
R1 220kQ IW R3+ 1006 W TF ST e
RE A3 IW S o o % o
C1s 200uF 12V D12 ANODT 5% P &

D3 6V 400mW zener Trij2  BC108 =

| R2 2.2 3w
‘ SWi/2 Push button switches

M1 Meter 100uA

Direction
of conductors

<] <]
\, .
o o o \
g\JM e CHC /’ To meter
. o o o o o o +
o o o o 0 o
o o o - o 0o o
© o o o o o+ o 0 o o —t——— OV

Layout of circuit on Veroboard. No breaks are necessary in the copper
rails.

Circuit

With the values of R1 and Cl1 shown, the timing
range for the meter circuit, which actually measures
up to 3 volts, is approximately 45 seconds but this
can be varied with different values of R1. It is better
to calibrate the meter by experiment and VRI1 is
incorporated to set the maximum reading of the
meter to a convenient whole number of seconds, say
some multiple of ten, which will make calibration
simpler. For best linearity the wiper of VR1 should
be kept as near the “earthy” end of the track as
possible. .

When the. capacitor is discharged by SW2 there
might still be a small reading on the meter, due to
lack of balance in the various offset voltages, but
this can be removed by the mechanical ‘“zero set”
screw on the meter movement. It is obviously
desirable to have a stable power source for the unit
so a 6V zener diode is fitted, running from a 9V
battery. To save expense the zenmer and R3 can be
omitted and the unit run directly from a 6V lantern
battery.

ERRATUM
Zener Diode Tester. Feb 1974
The 150 turn secondary winding of the oscillator
| transformer should be wound with 36 SWG
enamelled wire and not 30SWG as specified on
page 977.
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AUDIO
BOOSTER

NORMAL cassette players cannot be used in

the car with much success for three main
reasons. These are:—

(1) The output of most portable cassette players is
fairly low, in the order of 250-750mW, which is
inadequate for car use.

(2) The internal dry cells, with the player being
run at high levels, will rapidly run down.

(3) The audio quality of most popular players, at
high volume, leaves a lot to be desired.

This unit overcomes these disadvantages by
cnabling the player to be powered from the vehicle’s
12V battery as well as boosting the output to a
more than adequate level by inclusion of a good
quality amplifier.

THE CIRCUIT

Many of the amplifiers designed for car use are
of the class ‘A’ variety as a car battery is quite
capable of supplying the 500mA or so quiescent
current of a typical 2-3W class ‘A’ amplifier. How-
ever, for low distortion and ample power reserve, it
was decided that at least 5W of audio was needed.
For a class ‘A’ type this meant up to 1A quiescent
current, which was considered excessive even for a
high capacity accumulator. Therefore, a class ‘B’
type, with much lower quiescent requirements was
employed.

The circuit shown in Fig. 1 comprises a conven-
tional four transistor class ‘B’ amplifier which will
deliver 6W RMS into a 30 speaker, plus a stabilised
supply offering a continuously variable voltage from
0-9V at a maximum current of 350mA. The input to
the amplifier, taken from the low-level output of
the player, is applied to the base of Trl, the first
audio amplifier. The emitter of Trl obtains its bias
from the output pair emitters, thus introducing
negative fecdback, improving quality and frequency
response. This stage is directly coupled to Tr2, the
driver stage, which is, in turn, directly coupled to
the output pair. The emitter of Tr2 is connected
straight to the supply line, no emitter resistor being
necessary due to the low supply voltage.

The small bias required between the bases of
Tr3 and Tr4 to eliminate cross-over distortion is

42
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provided by R7 in parallel with VR3, which sets the
output stage quiescent current. The output is
coupled to the loudspeaker by C5, large enough to
ensure good bass performance. The stabilised power
supply, comprising Tr5 and Tr6, provides a 0-9V
output, which can be set by adjusting VR2. The
zener voltage of D1 appears across VR2 and it can
be seen that any voltage between zero and the
zener voltage can be tapped off from the slider to
the base of Tr5. The small current taken from VR2
is amplified by Tr5 and Tr6, enabling a larger cur-
rent to be drawn from the emitter of Tr6.

CONSTRUCTION

The circuit excluding the power transistors, is
constructed on a printed circuit board measuring
434 X3Lin. This is shown in Fig. 2 full size. Lay-
out of the components on the board is shown in

% components list

Resistors ) ~ e
R1  15kQ R5 10Q R8 15002 o
R2  120kQ2 R6 1-2kQ R9 1kQ ¢
R3  47kQ R7 271Q R10 33k
R4 2-2kQ v
All $W 109 . :
VR1 50kQ log VR2 10kQ pre-set VR3 50Q pre-set @

. ~ g

Capacitors o (B B
C1  4uF 16V C4  4-7nF polyester s
C2 16uF 16V C5 1000uF 16V
C3  200uF 16V P

Semiconductors

+ Trt BC108 Tr3 ADI161 Tr5 BC107
Tr2 BFX88 Trd AD162 Tr6 AD161 t‘;&

Miscellaneous .
S1, Single pole on-off. insulating kits (3) for power
transistors. Aluminium box 6 x 4 x 5in. Circuit board
43 x 33in, D1, 10V 400mW Zener.
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SUPERSOUND 13 HI-Fl MONO
AMPLIFIER

= A nuperb solid
\M state audio
gt amplifier. Brand
N new components
throughout. 5
silicon translstors
plus 2 power out-
put transistors in
push-pull.  Full
wave rectifica-
tion. Qutput
approx. 13 watts
r.ns jntoe 8 ol Frequeney tesponse 12Hz--30KHz
+ 3db. Fully integrated pre-amplifier stage with neparate
Volutne, Bass boost and Treble cut controls. Suitahle for
8-15 ohin speakers. Input for ceratnic or crystal cartritge.
Sensltivity approx. 40mV for full output. Suppllect ready
built and tested, with knobs, escutcheon panel, inpat atd
uutput plugs. Overall rize 3 high x 67 wide x 74" deep.
AC 200/250V. PRICE £12:00. P. & P. 50p.

DE LUXE STEREO AMPLIFIER
mains
200-240 v
Jaing
heavy duty
tully isola-
ted mains
transform -
er with fall
wave recti-
tication
giving ade-
quate
smanthing with negligible ham.
Valve line ap - ECL#6 Triode Pentodes. | x EZS0
an rectifier. Two dua! potentiometers are provided for
bass and treble control, giving bass and treble boost and
cut. A dual voluine control is used. Balance of the left anil
righ! hand channels can be adjusted by means of a repa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300mjv for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakers. Full negative feedhack in a carefully calculated
circuit, allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chasuiy size
117w < 4", Overall height including valves 5”. Ready
bujlt & tested to a high standard.
PRICE £10-40. P.&P. 50p.

POWER SUPPLY UNIT 200/240v. A.C. input. Four
awitched fully smoathed D.C. outputs giving 6v. and
7}v. and 9v, and §2v. at 1 amp on load.

Fitted insulated cutput terminatx and pilot lamp indicator.
Hamwmer finish metal case overall size 67 x 337 x 2{".
Suitable for Transistor Radios, Tape Recordery, Ampli-

ters ete. ete. Ready PRICE £5_00 P. & P.35p.

bujit and tested.

FEW ONLY!:

Iligh grade mains transformer with grain orientated
tamination. Primary 200/240 recondary 18-85 volts at
0-6 ampx and 4-6 volts at 0-3 anps.

Size 2” h x 2}” w X 27 overall. £1-25 plus 25p P. & P,

SPECIAL BARGAIN OFFER!

Limited number of B8R Cl2# Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge,
PBrand new. ONLY £28-00 + p. & p. 60p.

PRECISION ENGINEERED PLINTHS

Beautlfnlly constructed in heavy gauge *‘Colorcoat™
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025T¢C, 2500, 3000, 2500, 5100,
8P25 I and TI1, SL65B, AT60 etc. or B.A.R, C109,
C129, A21 etc. Black leatherette Hnish. 8ize 12}” x
141" > 34" high (approx. 7} high, including rigid
rmoked acrylic cover).

NOW ONLY £4-95, P. & P. 70p.

LATEST ACOS GP91/18C mono compatible cartridge with
t/o atylus for LP/EP/78. Universal mounting bracket.
£1-50, P. & P. 15p.

SONOTONE 9TAHC COMPATIBLE 8STEREO CARTRIDGE
T/O atylua Dlanond Stereo LP and Bapphire 78.
ONLY #2-30 P. & P. 10p. Also available fitted with twin
Diamond T/O stylus for Stereo LP. £2-80, P. & P. 15p.
LATEST RONETTE T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/3terev/78. £1-68 P. & P. 15p.
LATEST RONETTE T/0O MONO COMPATIBLE CART-
RIDGE for playing EP/LP[78 mono or stereo records
on mono equipment. Only £1-50, P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top guality record player amplifier employing beavy
duty dbuble wound mains transformer, ECC83, EL84,
and rectifier. 8eparate Bass, Treble and Volume controts.
Complete with output transtormer matched for 3 ohm
speaker. Size 7in. wide x 3in. deep x 6in. high. Ready
built and tested. PRICE £5-00, P. & P. 50p.

ALRO AVAILABLE mounted an board with output
transfarmer and speaker. PRICE £6-30, P. & P. 60p.

SPECIAL OFFER !
H1-FI LOUDSPEAKER SYSTEMS

Reantifully made teak finiah enclosure with most
attructive Tygan-Vynair front. 8ize 16” high x 104"
wide x 67 deep. Fitted with E.M.I. Ceramic Magnet
13” x 87 bass unit, two H.F. tweeter units and
croasover. Maximum power handling 10 watts,
Available 3 or 8 or 15 ohnis impedance.

O'UR PRICE £9.25 car. 750

Cabinet Available Separately £4-98, Carr. 66p.

Alse avaiiable in 8 ohms with EMI 137 x 87 basa
npesker with parasitic tweeter £7-15, Carr. 75p.

MARVERSON'S SUPER MONO AMPLIFIER

A supex quality gram amplifier using a double wound fully
isolate:] mains transformer, rectifier and ECL82 triode
pentode valve as audio amplifier and power output
atage. Impedance 3 ohms. Output approx. 3-5 watts.
Volune and tone controis. Chassis size only 7in. wide
x 3im. deep x 6in. high overall. AC mains 200/240v.
Bupplied abrobutely Brand New completely wired and
teated with good quality output transformer. £3 _85

& P. 40p BARGAIN PRICE

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. (iving 13 alternatlver. Primary: 0-210-240v.
HSecondary comnbinations 0-5-10-15-20-25-30-35-40-60v.
half wave at | amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. Size 3in. long x 3}in. wide x 3in. deep.
Price £2-31 P. & P. 40p.
MAINS TRANSFORMER. For transistor power ruppliea.
i, 200/240v. See. 9-0-9 at 500 mA. £1-10. P. & P. 25p.
0/240v., Sec. i2-0-12at 1 amp. £1-281. P. & P. 26p.
. 200/240v. Bec. 10-0-10 at 2 amp. £1-82. P. & P. 35p.

HI-GRADE COPPER LAMINATE BOARDS
#* x §”, Five for 60p plus 30p P. & P.

For personal callers only !

Liniited number of stereo radiogram chassis, covering LW/
MW/FM bands. Mono radio and stereo gram.

Overall size—approx. 16}” W, 637 H, 8” Depth.

4 wattx per channel output. only £16-50.

GENERAL PURPOSE HIGH STABILITY
TRANSISTOR PRE-AMPLIFIER
¥or P.U. Tape, Mike, Guitar, ete. and suitable for
use with valve or transistor equipment. %-18v.
battery or from H.T. line 200{300v. Frequency
response 13Hz—25KHz. Gain 26dB. 8olid encap-
sulation size 137 x 1}” x ”. Brand new complete
with instructions. Price £1-00. P. & P. 15p.

HANDBOOK OF TRANSISTOR EQUIVALENTS AND
SUBSTITUTES

A must for servicemen and home constructors. Including
many 1000°s of British, U.8.A. European and Japanese
transistors. ONLY 40p. Post 5p.

LOUDSPEAKER BARGAINS
5in. 3ohm £1-25, P. & P. 15p. 7 x 4in. 3ohm £1-40, P. & 1.
20p. 10 x Gin. 3 or 15 ohm £2-10, P. & P. 30p. E.M.1.
8 x 6rn. 3 ohin with high flax magnet £1-70,P. & P. 20p.
E.M.I 13} x 8in. with bigh flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohin £3:50, P. & P. 30p.
E.M.I 13 x 8in. 3, 8 or 15 ohm with two inbulilt tweeters
and crossover network £4-66, P. & P. 30p.
E.M.I. Ceramic magnet heavy duty tweeter. Approx. 3.
Avallshle 3 or 8 or 15 ohms, £1-25 4 20p, p. & p.
BRAND NEW. 12in. 15w. H/D Speakers. 3, 8 or 15 obms,
State which. Cirrent production by well-known British
maker. Now with Hiflux ceramle ferrobar magnet
assembly £9-90.CGultar models: 25w. £9-90, 35w. £11-00,
P. & P. 45p.

LIMITED NUMBER OF BRAND
! NEW ELAC 10" TWIN CONE

LOUDSPEAKERS

With large ceramic magnet and

" plasticised cone surround.
__,_,fjﬂ ohm impedancs. £3-70. P. & P. 35p.

Also available specification as above but zlze 107 x 67
£2:70 and xrize 8” round £2-60. P. & P. 35p.

LIMITED NUMBER EMI 21" 8 ohm Tweetera. Mounted
on flat bracket size 2}” wide x 71” long.

Ex equipment but new and tested 70p per pair plus
16p P. & P.

3 y for El and
Designers, covering between them transistor character-
istics, diode and transistor equivalents. Many thousands
of up to date European {ypes fisted.

Diode Equivalents .. . 80p
Transistor Equivalents 80p
Transistor Characteristics 2115
POST FREE

All three together 22-80

NEW ISSUE
Thyristor, Triac, Diac etc. encyclopedias 95p, Post Free

. 8 pole 3 way 2 bank low loss Yaxley type switches 1}”
sectiona. 8tandard spindle. 2 switchex 66p + 10p P. & P.

12in. “RA” TWIN CONE LOUDSPEAKER. 10 watts
peak handling. 3, 8 or 15 ohm £2:75, P. & P. 36p.

«pOLY PLANAR WAFER-TYPE, WIDE
ELECTRO-DYNAMIC SPEAKER

Size 111”7 x 1417 x 14" deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
Response 40Hz-20kHz. Can be mounted on ceilings,
walls, doors, under tables, etc., and used with or without
batfle. Bend 8.A.E. for full details. Only £68-55 each.

P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS

app. 54 in. wide. Our price £1-10 yd. length. P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for saamples.

RANGE

HARVERSONIC SUPER SOUND
10 - 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED CIRCUIT

NT IDENTIFICATION
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class Hi-Fi Stereo Amplifier Kit. Usea 14
transistors including Silicon Transistors in the first five
stages on each channel resulting in even lower noise,
level with improved sensltivity. Integrated pre-amp with
Basa, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
niodify to sait magnetic cartrldge—instructions included.
Output stage for any apeakers from 5 to 15 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 |
knoba, wire, solder, nuts, bolts—no extras to buy.
Aimple step by step instructions enable any constructor
to build an amptifier to be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response 3B 12-30,000 Hz Sensitivity:
better than 80mV into 1M Q. Full power bandwidth:
+3dB 12-15,000 Hz. Bass boost approx. to :+12dB.
Treble cut approx. to — 16dB. Negative feedback 18dB
over main amp. Power requirements 35v. at 1.0 amp.
Overall Bize 127w, x 8%d. x 2{"h.

Fully detailed 7 page constructlon manual and parts
lirt free with kit or send 18p plua large 8.A.E.
AMPLIFIER KIT 50 o0 £11-55 P. & P. 25p
(Magnetic input components 33p extra)

POWER PACK KIT .. ag 23-60 P. & P. 35p
CABINET g0 ° og . £3-50 P. & P.35p
(Post Free it all units purchased at same time)

Full after saleq service
Alao available ready built and tested £25-10. Post Free.
Note: The above amplifier iz suitadle for feeding two mono
sources info inputs (e.g. mike, radio, twin record decks, elc.)
and will then provide mixing and foding facilities for med-

tum powered Hi-Fi Discotheque use, etr.

8-VALVE AUDIO
AMPLIFIER HA34 MK IIL
Designed for Hi-Fi reprod
tion of recorda. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 7§"w. x 47d. x
41”h. Incorporates ECCS3,
EL84, EZ80 valves. Heavy
o duty, double wound mains
=| transformer and output trana-
former matched for 3 ohm
speaker. Heparats voluiue control and now with improved
wide range tone controla giving bass and trebie lift and
cut. Negatlve feedback line. Qutput 4} watts. Front
panel can be detached and leads extended for remote
mounting of controls. Complete with knobs, valves, etc.,
wired and tested for only £6-00. P. & P. 45p.
HSL “FOUR” AMPLIFIER KIT. 8lmilar in appearance
to HA34 above but employr entirely different and
advanced circuitry. Complete ret of parts, etc. £5-00.
P. & P. 45p.

10/14 WATT EI-FI
AMPLIFIER KIT

A stylishly finished
menaural amplifier
with an output of
14 watts from 2
EL84s in push-pull.
Super reproduction
of both music and
speech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transformer to
match 3-15 Q speaker and 2 independent volume controla,
and separate base and treble controla are provided
giving good 11ft and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZ80 rectifier. S8imple instruction bocklet
15p + S8AE (Free with parts)’ All parts scld separately.
ONLY £9-80 P. & P. 60p. Alse available ready bullt and
tested £13-00 P. & P. 70p.

H1-FI STEREO HEADPHONES

Adjustable headband with comfortable flexifoam ear-
muffs. Wire:l and fitted with standard stereo }in jack
plug. Frequency response 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono,
PRICE £3-80, P. & P. 25p.

PRICES INCLUDE VAT

Open 9-5.30 Monday to
Friday. 9-5 Saturday

Closed Wednesday.

A few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.

(Dept. P.W.) 170 HIGH ST., MERTON, LONDON, S.W.19 Tel.: 01-540 3985
SEND STAMPED ADDRESSED ENVELOPE WITH ALL ENQUIRIES

(Please write clearly)

PLEASE NOTE: P. & P. CHARGES
QUOTED APPLY TO U.E. ONLY.
P. & P, ON OVERSEAS ORDERS
CHARGED EXTRA.
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lMA E I“ATIo" MONEY BACK IF NOT SATISFIED
Kit CD“"IprlEES EVEH?TH;NG All brana new, full spec. Top grade. /
Cﬂsﬂ rﬂbles FREE fabulous NEW catalogue, Send S.A..E.

coil connectors,

il& Red + data. 1/8” pin source LED's 17p Tii 208 and clip 22p
sllﬂ:ﬂ'n graasef BIG {” panel clip and RED LED 28p. GREEN and clip 59p.
INFRA RED LED £1. IC photo amp 44p and amp/switch 85p.

8-page
instructiun DIGITAL DISPLAY. LEO 1/3” 0-9 DP. DIL. £1-68, Mm’nron type 0-9 DP DIL
leaflet.

£1:13, SOCKETS 13p. Calculator batt/mains from £1

“: UlBlTﬁL ELDEHCHIPS Texas etc. with 4 displays £12-6 displays
and chip £14.Mostek dat2 and alarm chips with 6 displays £49. pcb £1-49.
KIT: All parts and case. National chip. 4 digit £20, 6 x £23,

GAS sensor TGS 308 £2. KIT £4-69. Fully built £8.

With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p,
748 33p, 709 21p, 710 35p, 723 59p, 555 timer 79p, ZN414 rx, £1-10. 703 rf if 28p,
mc 1310 and led £2-76, mc 1339 £1-20, TAD 100 and if £2

1 AMP + REGULATOR 7805, 5 (& 7-20) V. also 12 & 15V £1-49,
AUDIO AMPS: mfc 4000 50p; 1 and 2W £1-12; 3W £1-29.

74N TTL low prices ‘

i’

Gates 7400, etc. 16p, 7413 32p, 7447 £1-25, 7470/72 32p, 7474/76 39p, 7490 63p,
7492 69p, 74121 49p and all others in cat.

NEW 16 pin counter/driver 90/47 £2-25, DALO p.c.b. PEN 89p.
DIL SOCKETS: Professional/gold P. Pins hi or lo Profile 8, 14 16 Pin 13p.

2N3055 33p four £1, BC107, BC103, BC109 all 7p each,
IN914 3p, ZENERS BZY83 8p, 1A RECTS 50V 34p, 400V 5p, BRIDGE 20p,

FETS: 2N3819 18p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p, BC212/3/4 110,

BCY7013p, BD131/2 35p ea., BFY51/2/3 15p, T1S43 25p, 2N2926 Oy 7p, 2N3053 150,

2N3702/3/4/5/6/7/B/9/1OI11 all 9p ea.,2N3304/6 14p. HEATSINKS 5{/TOS5, 18f/TO18
03: 4YL 29p. TV3 14p

CAPACITORS 25V 10, 50, 100 uf 5p, DISCS 4p, PRESETS 5p, CARBON-

PTS 11p. Switch + 11p, Dual 55p. ULTRASONIC TRANSDUCERS £2 ea.

FLUORESCENT LIGHTS, 8W 13" 12 VOLT £2-59.

I [ a m p l] ADD 10% VAT TO PRICES.

P, & P.10p CWO,

ﬂlg[}'[ﬂ[‘ll[}s P.O. BOX 29, BRACKNELL, BERKS,

Newest, neatest in "T_E H = L-' D_ G K-I-N-G
FYstempcve i des PLAET“: ETU RAGE DHAWE RS

FHRHRII[

Electronlc Ignltlon Klt ol O

diodes,  transis-

tors, etc. Rigid
Only £11'62 plastic units, in.
terlock together

in vertical and

Fascinating to build. Fantastic improvement to your car's horizontal _com-
performance. Complete Capacitive Discharge ignition system, :-ar:::n-?ns Il?;:";
fully proven, components fully guaranteed. Printed circuit d'rawegshlzvelabel
slots. ul up an
dg5|gn All metqlwork drilled ready. Fitted to car in 15 “uﬂbm“,o"‘rw:" Beneh oricableltas
minutes when built. INGLE TS (5° x 24 x 24*) £1 - 15 Dozen

e Sustained peak performance. e Up to 20% fuel saving. '?ROE%L:E(JS)NLIzgot:;m?oBDnm

e Instant all-weather starting. Faster acceleration, higher D%%iﬁnulkagédsrr{;rw ag%:'ercsasé(sm) ‘;'s”o ST
top speed. e Suitable for all engines up to 8 cyls. e Longer ;ﬁfu free, QUANTITY DISCOUNTSI S5 m £1 for orders over £10.
spark plug life. e Longer battery life. e Contact hreaker R L e ST A T T

burn eliminated. e Purer exhaust gas emission. FLAIDLURNE (D,,g PW3), 124 CRICKLEWOOD BROADWAY,
A new development from the manufacturers of Gunton igmition, Price: £11-62 inc ——————SUPPLES NOONANW.-2501.4 S0.363

V.AAT. and postage. (12 volt only. State Pos. ar Neg. earth). Ready built unit also
avallable £14-85 inc. V.A.T, and postage. GUARANTEED & YEARS.

ek D LR T Q4 PROJECT

I Please send me one SPARKRITE Kit complete. | enclose l UNIT ““A"* (Rs, Cs, S/c’s) ... £1-20
P.O./Cheque for £1162. Or for ready built unit £14-86 UNIT “8” (Rs, Cs, S/c's) ... £3-88
MULTI.SYSTEM DECODER ADDITIONAL
I NAME ALL THESE PARTS ARE FOR THE SAME Q4 PROJECT
PARTS (Rs, Cs, Pots, Swntch) . . £4-9]
POWER SUPPLY (R, Cs, S/c's T/former) ... £2-52
ADDRESS PRINTED CIRCUIT BOARDS (set of 5} ... ... .. £2-2§
I I {Fibreglass, drilled, tinned)
ADDIOpP& P ADD 10); V.A.T.
S.A.E. for free list of Q4 and other kits and PCB's for P.W. and
I I P.E. Projects, and with all other enquiries.
(Live near Walsall? Call in for an actual workshop P HONOSONICS

demo. It really is convincing). PW.5 l Dept PW4,15 KENTISH ROAD, BELVEDERE, KENT, DA(7 SBW

MAIL ORDER ONLY
Il N BN S IBE B =
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S1 p +12V - - - -
o—2<> Fig. 1: (left) Circuit of the amplifier and

Tr2

BFX88

4 3
AD161

Tr1
'\_/‘ BC108
VR3 R7

power supply for the cassette recorder.

c4
. 50 27
R2 < —=C2
120k3 T-16yF ‘004 7uF cs
. L& Abie2 feXlept
C3= 1:2k
200yFT [
€ R8
RS 150
10
-ve
Tr5 T
B =2 ESI07 A Cassette .
e Uk player Fig. 2: (below) Full size layout of the
printed circuit board used in the
RO 0-9v amplifier.

1k

Fig. 3. Rectangular - shaped lafds are employed
on the board to simplify etching. The board itself
is mounted in a 6 X4 X2Lin. chassis with the power
transistors mounted on the rear panel. The leads
from the terminals are brought out through holes
on the rear of the chassis and taken to their respec-
tive plugs.

Tr3, Tr4 and Tr6 must be insulated from the
chassis with mica washers. The body of Tr4,

although at negative potential, has to be insulated
due to reasons stated later. No heatsink is needed
for Tr2 as it is being run well within its power
rating.

It should be noted that the common negative line
of the circuit is not connected to the unit chassis.
This is to enable the unit to be operated in a posi-
tive earth vehicle by merely connecting the positive
supply line to the vehicle chassis and connecting
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the common negative to the negative terminal of the
battery. The chassis of the unit can then be earthed
in the normal manner to the vehicle chassis to pro-
vide screening. For a negative chassis vehicle the
unit’s negative terminal is connected to the car
chassis and the supply line to battery positive. If
this procedure were not adopted, and the negative
line directly earthed, then the circuit described here
would be satisfactory for a negative earth car, but
if employed in a positively earthed vehicle, Tr3 and
Tr4 would have to be reversed and Trl, Tr2, TrS
and Tr6 replaced by opposite polarity equivalents.
Also D1 and the electrolytics would need to be
reversed.

TESTING THE AMPLIFIER

Before applying power, VR3 should be adjusted
to insert MINIMUM resistance between the bases
of Tr3 and Tr4. A loudspeaker is connected between
the negative terminal of C5 and the common nega-
tive line. The power can now be applied whereupon
a small thump should be heard from the speaker.
An audio signal is fed into the input and VR3
backed off until any distortion just disappears. Do
not rotate VR3 any further than is necessary as
this will cause the output pair to take a greater
current than is required, causing overheating.

Alternatively, a milliammeter may be inserted in
the collector of Tr3, and VR3 adjusted for a reading
of 30mA with no signal. The amplifier should give
clean, good quality output at high levels.

TESTING THE POWER SUPPLY

A voltmeter is connected between the emitter of
Tr6 and the negative line and power applied. On
rotation of VR2, voltages of between 0-9V should be
obtained, the voltage varying linearly with the
rotation of the preset. The output voltage should
not vary with the battery voltage fluctuations ex-
perienced with a vehicle, or by varying load
currents. VR2 can now be set so that the output
voltage is the same as that required by the particu-
lar player which is going to be used with the unit.

INTERCONNECTIONS

The actual plugs employed to connect the unit
to the player depend of course on the make of
cassette player employed, a Philips EL3302 being
used in the author’s installation. Power supply con-
nection to this model is made by a 240° 5-pin DIN
plug. On insertion of this plug the internal power
source is disconnected. Signal from the recorder/
player is also obtained via a 5-pin 180° DIN plug.

Although the input section of the amplifier was
designed to handle the output of the Philips unit,
it will cope with a wide range of input voltages. If
overloading should occur at moderately high settings
of the volume control, then Rl can be increased, or,
if greater sensitivity is required, reduced.

The unit has been in use for some time in a Land-
rover (not the quietest of vehicles!) and the quality
is very impressive up to high output levels. An
advantage of the unit is the ease with which it can
be connected and disconnected, no more than two
plugs having to be disconnected to enable the
player to be used in its normal way. |

IN THE
MAY ISSUE

OSCILLOSCOPE CALIBRATOR

The usefulness of an oscilloscope is greatly
increased if fts calibration can be checked
periodically: the equipment described enables
you to undertake this operation for yourself. The
unit uses a crystal oscillator and i.c. dividers to
provide the required outputs.

INTERCARRIER SOUND

The intercarrier sound system gives rise to more
reception problems than any other aspect of the
625-line system. The basic principles and the
circuits used will be outlined and guidance given
on fault conditions. )

CRT REJUVENATOR

A design which can be used to give a new lease
of life to either monochrome or colour CRTs.

PHILIPS FIELD TIMEBASES

In his next Fault Finding Guide John Law looks
at the valve field timebase circuits used from the
152 series up to the 310 chassis, and the faults
_commonly found.

ASSEMBLING A COLOUR RECEIVER

In the final part of his series David Robinson
describes the most tricky part of the exercise,
setting up the signal circuits.

PLUS ALL THE REGULAR FEATURES

Details of the May issue are subfect to the current
national situation at the time of going to press.

h‘--'—-————--—-——-—-—----——-——-

|
: 1
T o T OO U PR RPSPR N :
: (Name of Newsagent) 1

[}
1
I Please reserve[deliver the MAY jssue of :
| TELEVISION (25p) and continue every month until 1
1 further notice. I
! I
: NAME oooieeiieeiieeceee e e e e e nao L s i

[}
B DD RESSH e e S :
I ------------------------------------------------------------------------ I
I 1
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JOSTY KITS

| recently had the chance of trying
out a couple of "‘Josty” kits. They
come complete with all components,
printed circuit, construction plans
and even solder. The instructions
are clear and simple and only an
elementary knowledge of soldering is
required to build the more simple of
the units. All the component posi-
tions are marked on the p.c. boards
so it is difficult to make a mistake.

Josty is a Danish firm but the sole
distributors for Great Britain are
Radio Supplies Ltd.

Josty kits available range from a
simple diode receiver- and a wind-
screen wiper control to an automatic
light control and an f.m. tuner.

A book called Amateur Electronics
has been produced by the company
to complement the kits. The author,
Jan Soelbjerg begins with the basic

PRODUC

@ gy
o

‘33};&

Tl( N

theory of electronics and progresses
through to more complicated designs
and advanced theory.

The book comes with a free printed
circuit board for 10 of the Josty
designs which are described in the

““Amateur Electronics" and the P.C. board.

ment (see contents page).

TV GAMES

screen. Want to know more?

STEREO TUNER

tuned to P.W.

COMING SOON IN P.W,

JUST when you are probably thinking
about holidays, we are too! But we
are also thinking about the summer issues
of Practical Wireless—and so should you.

We constantly hear that readers require
our summer issues when they are sold
out, so let us suggest some very good
reasons why you should not only buy a
copy every month, but make sure by
ordering in advance from your newsagent
or by writing to our subscriptions depart-

You may have seen those fascinating games in
pubs and restaurants where you can play “tennis”
electronically with the action displayed on a television

Are you thinking of building an f.m. stereo tuner?

COMMUNICATIONS RECEIVER

Do you want a communications receiver?

For more ‘details on these and other projects, stay

Two of the "'Josty” Kits.

text. Complete kits of parts for these
and other constructional projects
described in the book are available
from Josty.

Amateur Electronics is written in a
form of ‘programmed instruction’
and, although some of the transla-
tion leaves something to be desired
(I've never heard of the word ‘og’ in
English) it's a good instructional
volume for both beginner and more
experienced constructor alike.

Further gen and prices are available
from Radio Supplies (components)
Ltd., P.O. Box 27, Hartlepool, TS24
7BR.

YOUR

A

PULL-OUT
SUPPLEMENT

Lift staples at centre page
Pull out the Supplement
Cut along centre of pages A
Put pages together again
Fold up along dotted line B

cuT
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INTRODUCTION

Tuning around the medium wave
band on even a simple transistor
radio will reveal at least a couple
of foreign stations which can
usually be identified fairly quickly.
if the listening is done at night many
more foreign stations will be heard
but not all will be identified, by any
means. This is the critical point!
The options are a return to the
noise of Radio 1 or a letter to
Practical Wireless asking for help
in identification! If the latter we
have a new devotee to the art of
‘DX’ listening and a whole new
world of interest will be revealed to
the lucky one.

The term ‘DX’ will be met with
frequently and in the early days of
wireless it meant the reception of
signals over unusually long dis-
tances, compared to normal expect-
ations, and generally was unex-
plainable. The two-way contacts
with the moon are the result of a
highly sophisticated communica-
tion system and can hardly be called
DX although it is over a quarter of a
million miles away. It would have
been surprising if it had not worked!
But the DX enthusiast with a home-
made receiver and 50 feet of aerial
wire can rightly call it DX when he
hears a low power station from
somewhere in Central America
which is only meant to serve some
small community over a radius of a
few miles.

Something has affected- those
radio waves and caused them to
travel over thousands of miles.
Checking again the next evening,
just to prove the point, lo! and
behold! the station is not there!
Something has changed, again. Itis
this random changing of radio

2

‘conditions’ that provides the fascin-
ation of DX-ing whether it be
enjoyed on the medium, short or
very high frequency (VHF) bands.
The last we normally associate with
high quality FM local stations. Even
TV pictures on VHF and the ultra
high frequencies (UHF) bands are
not beyond the capabilities of the
DX-er. Not every day by any means
but often enough to make the
pursuit of DX TV a very intriguing
pastime.

Here we shall describe the means
by which the radio signals are
propagated over great distances on
the different frequency bands and
the basic requirements in the way
of equipment. Most people already
have a receiver suitable for DX-ing
on one or more bands, although
they may not realise it. The main
extra requirement is a reasonable
aerial for the frequencies involved.
The aerial is the vital link between
the signal and the receiver but
nevertheless it seldom gets the
attention it deserves, either when
being installed or afterwards.

Finding one’s way around the
various bands is not so very difficult
and can be made very much easier
with the help of various books and
guides that list vital information on
frequencies and times of operation
of almost every station in the world.

RADIO WAVES

Enveloping the earth are several
layers: or shells which become
electrically conductive when subject
to the ionising effect of the sun on
the gases in the layers. The two
principal layers are called the
Heaviside or E layer and the F or
Appleton layer, Fig. 1. Each of these
layers may spiit into the E1/E2 and

SOME EUROPEAN
TV BANDS

Band Channels Freq. Range
(MHz)

System A°
1 B1to BS 416010 66-75
3. : B6io Bi4 176:25 21975
System B (C in Belgium)

1 2-3-4 4825 6775
3 5 to 12 175:25 P20-75
1 A-B-C F3:75 8175
3 D to H1 175-25 222-75
System D i
1 Rito RS 4575 9975,
3 RétoRiz 175-25 B£29:75
System |
1 1B 5375 B-75

3 1D to1d. 176:25  221-25
* o« SystemG, h L

4 . Mta B4 470 to 582

3 30to 68 G4 to B4 ¢

55

FM DX

The FM Band 2 runs from 88 to
108MHz but allogations in UK are
restricted to 88 fo 97TMHz, the
balance allocated o public services.
On the Continent, Channels 2 to 58
accupy 87-6 to 103-BMHz. Although
we regard FM as a local service
thase frequencies can traval a
thousand miles or so. Located
between the TV bands 1 and 3,
these frequencies are subject to
the same effects as TV signals, as
previously described. The low end
of the band will be the first to be

_affected by unusual propagation so
that is where to listen for DX. -

E-Layer signalg around midday in
summer will give the longest
ranges.

Commercial multi-element aerials
are eminently suitable for FM DX,
the more elements the merrier,
within reason. More elements mean

a sharper forward beam so gearch-
ing for DX around the compass can
be tedious, & simple dipofe or two
element affair i3 ideal for geperal
searching switching to the main
beam as required, Orientation must
be the same, simplified by placing
bath asrials on the same mast.

With a domestic ‘FM receiver
there are two points to watch when
usging it for DX-ing. Mopst sets are
fitted with automatic frequency
correctlon (AFC) circuits which
alter the local oscillater frequency
to compensate for mis-tuning.
When DX-ing switch off the AFC,
otherwise signals can be chased
up and down as the AFC operates.
Secondly, some setz are fitted with
a control which governs the lovel
at which a signal passes through
the receiver. It can be set for local
station operation only, and generally
is! This adjustment must be set
for maximum sensitivity otharwise
the DX will never appear. Inter-
station noise will be greatly in-
creaged but the control can be
returned to normal for domestic
use.

Check the dial calibration against
focal station frequencies, with the
AFC off, of course. If there are
large errors fix a strip of white
along the dial and recalibrate using
a hard pencil, Looking for a partic-
ular station on a known frequency
will now be much easier.

When the band is ‘open’ TV
sound and vision signals may
be heard at the low end of the band,
originating from East European
stations. Many Continental stations
can be heard especially after the
BBC has closed down but remem-
ber that  many openings occur
around midday. Some of these
stations also transmit stereo so
there is no need to switch to mono
for DX-ing.

PRACTICAL WIRELESS SUPPLEMENT MAY 1974 15
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F1/F2 layers with increasing ionisa-
tion. Being conductive these layers
are capable of reflecting radio
waves. The height of the layers will
vary with the degree of ionisation
and other factors. During the dark
hours, in the absence of the sun, the
layers «become less reflective so
that in winter they lose much of
their reflecting powers and DX
becomes impossible. In the sum-
mer, being subject to almost con-
tinuous ionisation, they can remain
reflective throughout the 24 hours.
Severe, relatively short term erup-
tions on the sun, called sunspots,
can cause the complete disruption
of all short wave long distance
communications.

GROUND WAVE

All transmitters have a ground
wave which follows the surface of
the earth, dying out very rapidly,
Fig. 1, after 20 or 30 miles depending
upon the frequency, in the case of
short wave stations. The main
signal goes upwards before being
reflected by, usually, the E layer in
the daytime and the F layer at night,
but much would depend upon the
frequencies involved, time of year
and position of the sunspot cycle.
The distance between the end of
the ground wave and the first point
of return of the reflected signal is
known as the 'skip distance', no
signals being heard in this area
from the station concerned.

On the medium waves the ground
wave is extended much further and
constitutes the normal service area
of the transmitter. At night however
the skip distance can become nil
the sky wave causing severe distor-
tion of the signal due to its inter-
action with the ground wave. Hence
the constant reminder by our local
broadcasting stations to change

4

over to FM for better reception at
night!

The degree to which a short wave
radio signal penetrates a layer and
is then reflected depends upon its
frequency. As the frequency in-
creases penetration increases and
reflection decreases until a fre-
quency is reached when reflection
ceases and the signal is lost. This
frequency, in relation to a vertically
transmitted signal, is used by radio
research laboratories to predict
propagation conditions. [t will be
seen that since the transmitted
signal is in reality a diverging signal
the way in which it penetrates and
is reflected from a layer means that
the received signal will consist of
several components which may add
together or subtract from each
other thus producing a signal that
will be varying in strength all"the
time, causing the well-known
phenomenon of ‘fading’.

Below the E layer is the D layer
which exists only during daylight
hours when it is mainly responsible
for absorbing any upward radiation
from medium wave stations. The D
layer disappears as soon as the
sun's effect on it goes at sunset.

TROPOSPHERE

A very important factor in the
propagation of VHF and UHF trans-
missions over long distances is the
troposphere which is that part of
our atmosphere up to a height of
about five miles. On clear, warm
days, usually associated with high
pressure areas, the troposphere
can carry these frequencies over
many hundreds of miles.

The DX modes of transmission
appropriate to the various frequency
bands will be discussed in sub-
sequent chapters.

= ey S S A i——— e e e e e S e U R e = ——

is the enormous frequency band-
width involved, 45 to 850MHz
approximately, with the odd gap
here and there.

On Band 1 and Band 2{T¥)} an
aerial that has proved very effective
uses crossed horizontal dipoles set
at 90° to each other, giving all-round
coverage, Fig. 8, (Praciical Television
July 69). Remember that as Band 1
TV is rapidly becoming redundant
in the UK it iz possible to buy guite
cheaply new aerial kits which can be
used to maka up any spacial arrays
Bits and pieces of old used aarials
should not ba used as thesa will
invariably be corroded. Other wide-
band arrays for Band 1 were dis-
cussed in Tefavision May 72, A usea-
ful aerial for sole use in Band 2{T¥)
is shown in Fig. 1k it can ba made
of 1" dlameter aluminium tube and
mounted on a larger zize boom,

Aerials for Band 3 do not present
any problem as there are a number
of suitable wideband arrayvs on the
market which will ba hard to beat.
At present prices it certainly does
not pay to try fo make them at home.

The UHF bands can be covered
by a choice af aerials from the three
groups currently available commer=
cially:—

Channels 21 to 34

Group A Colour Code Red
Channels 38 to 53

Group B ColourCode Yellow
Channels 48 to 68

Group C/D Colour Code Green

These aerials, in various configu-
rations, are available from a number
of manufacturers and again it pays
to take advantage of the develop-
ment work that has been done by
the makers rather than to use home
made aerials of unknown character-
istics. Whatever combination of
aerials it is decided to use they
should all be fitted with the best

— T -1

Beflector 56

Folded dipoie 5-3" .ﬁ

F

Director 4-4%°
quality UHF coaxial feeder, choos-
ing the shortest path back to the TV
set. Mount them as high as possible,
on an aluminium pale preferably,
with a saparation of around threa
feet between aerials. Clamps or
simple bearings on the pole will
enable it to he rotated guite easily
by hand. Mains operated aerial
rotators are available complete with
remate  indicating contrel boxes
thus obviating the need to move at
all whan changing the beam head-
ingl

Masthead preamplifiers are some-
times considered a bit of a refine-
ment but for the real DX TV-er they
arg essentlal if he is to take advan-
tage of very weak signals, especially
in tropaspheric reception. It is best
ifthe coaxial cable is used to canvey
the few volts neaded to powar the
amplifier.

In order to be able to receive the
various systems being transmitted
it will be necessary to make certain
alterations to the standard circuitry
of the ordinary TV set. For this
reason it is advisable to start by
buying an old dual standard set for
a few pounds and modifying that.
The first change is to the video
(vision) detector to enable either
positive or negative vision modula-
tion signals to be accommodated

PRACTICAL WIRELESS SUPPLEMENT MAY 1974 13
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2) pieces 1'% 1"
53"Iong
mWn.v_«iga

,‘ centre plate

Inductive link
over 4th turn

P

7 turns

Both
from

Inductive turn 500 pF

for t
—-—
300 ohm line

to receiver

Wood base

.

much better mainly because of the
increased selectivity and sensitivity
it can bring to bear in the chase for
the DX. Refer to the section on
short wave listening for information
on choosing a communication
receiver. Ex-Government surplus
receivers of the AR88 type are
excellent for both medium and short
wave DX-ing and generally repre-
sent a very good bargain.

The aerial for MW ought to be
about 100 to 150 feet long including
any down lead. As the length is less
than half a wavelength this aerial -

1" dowel rotates

7 notches

3\ t; | Y2"apart

N

Paddle end
fixing

m_“_._uvo_.,mm:m plates
2"xSV4' plywood To receiver

capacitor b »
uning

in tube

CIRCUIT

will not show any particular directive
properties. The seasoned DX-er will
also possess a loop or frame aerial,
Fig. 2, which he can rotate in order
to null out an unwanted station and
leave the wanted station. Naturally
the signal strengths will be down
on those obtainable with the outside
aerial but it is the ratio of wanted
to unwanted signal that really
matters. The loop aerial’'s pick-up
pattern is similar to a figure 8 and
the loop is rotated so that the line
of minimum pick-up is towards the
unwanted signal. Maximum dis-

B s » —000———~ 174" Reflector
a.«.o,
— ————coo = }-o0o— — — ~16-0"Foided dipole
750 1}
06 = L
— s « ———000—~ — — ——14-10" Director
max M SIGNAL

.l\\\\.\\ll_zmimwgm '/Vn'
e

Q Flat twi

\

oaxial
feeder cable
RS Dipoles cut to bands required =

SHORT WAVE DIPOLES
Broadcast Amateur
Band Length Band Length
A8m VA 160m  256%

#1 65 a0 128

81 48 0 66

g5 39 Ceheoas
m_w a0 1 R
R 10 « 16

13 2i=Tin e w
11 18-2in

in from the horizontal wire to the
receiver being counted as part of
the 132 feet or other half wave
chosen. Use good insulators where
the wire is supported and avoid
sharp bends at all times. There is

nothing magic about 132 feet so it
is quite in order to make the aerial
as long and as high as is possible
in the circumstances, but the ATU
is a must whatever length is chosen.
In the interests of safety never run
an aerial wire over or near any
power supply line or telephone
wires.

A half wave dipole suitable for a
single band only may be constructed
as in Fig. 7 from the dimensions
given in the Table, but the multi-
band dipole of Fig. 8 may be prefer-
able for listening on several bands.
The length of the feeder should be
kept to a minimum after it has been
allowed to drop vertically down-
wards. from the centre for a short
way.
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pros and cons of a particular short
wave set:—

1. Adequate Bandspread or the
ability to 'stretch’ out any part of
the frequency range to permit
easier tuning. Bandspread is often
achieved with a ‘band-set’ dial
which is adjusted to the end of a
band, a separate ‘bandspread’ dial
spreading the band over most of its
travel. The main dial will be cali-
brated for each of its switched
ranges while the bandspread dial
may be calibrated for each band or
simply in degrees, for togging pur-
poses. This permits the rapid return
to a particular station or frequency.
This type of bandspread is invari-
ably a small capacitor in parallel
with the main tuning capacitor.
Another bandspread system uses a
direct mechanical reduction drive
on the main tuning capacitor and is
to be preferred if it provides suffi-
cient bandspread.

2. Adequate Frequency Cover-
age, including the 11 and 13 metre
bands which really come alive
during periods of high sunspot
activity. The lowest frequency
bands, 90 and 120 metres, can be
sacrificed if necessary. Broadly
speaking, 3-5 to 26MHz is the
minimum coverage to aim at.

3. Provision of a BFO or beat
frequency oscillator, which permits
the reception of continuous wave
(CW) or Morse code signals,
especially useful on the amateur
bands. Single sideband (SSB) tele-
phony is widely used on all amateur
bands and this can only be resolved
if a stable BFO is fitted. SSB trans-
missions use either upper (USB) or
lower (LSB) sideband and the BFO
control may be so marked as a
guide, and no more, to the correct
position for these modes. The BFO
may be crystal controlled and
switched for USB or LSB. An altern-

8

SHORT WAVE
EROADCAST BANDS
Band {metres) Freguency (MHz)

(1 R 2.300 1o 2-495
50 3-200  3-400°
75 a-000 4000
BO 4-750  5-060
49 5950  6-200
41 7100 7-300
a1 9-500  9-775.
25 11-700  11-975
19 15900 15-450
16 17700 17-900-
13 S21-450 - 21-750°
13 25.600 261000

3
SHORT WAVE
AMATEUR BANDS
Band (metres) Freqguency (MHz)

60 “1-B00  2-000
BO o * 4500 4000
40 7000 7-300%*
20 14-000 14-350
15 21000 21-450
0 “OB-000 - 99700

- T UK 3-500-3-300

** UK 7-000-7 100

ative name for the BFO, the Carrier
Insertion Oscillator, is sometimes
encountered.

4. Sensitivity or ability to resolve
weak signals is not likely to be
lacking in a decent communication
receiver but it is important to check
that the sensitivity remains reason-
ably constant over any one switched
range. Disconnect the aerial and
turn up the RF gain control_for a
reasonable background level and
tune from one end of a band to the
other. The noise level should
remain fairly constant but may fall
a little at each end.

5. Selectivity is, perhaps, the
most important characteristic of a

good short wave receiver since it
determines its ability to select a
wanted signal and exclude those on
adjacent channels. For reasonable
audio quality a bandwidth at the IF
of about 6kHz is required. At the
other extreme 500Hz js not too
narrow for the reception of CW
signals, with 2-5 to 3kHz for SSB
transmissions. The ideal is a
number of switched bandwidths
which is very expensive if separate
crystal or mechanical filters are
employed although the 6kHz band-
width can be obtained with tuned
circuits alone. If necessary, the very
narrow CW fiiter can be left out,
and the required selectivity obtained
by a ‘Q-Muitiplier’ which increases
the gain of one of the IF stages to
the point of oscillation when the
stage bandwidth becomes very
narrow. The Q-Multiplier, if allowed
to oscillate, functions as a BFO in
some receivers. Filters are expen-
sive but this is the one point in a
receiver where expense is well
justified and will never be regretted.

6. Gain Controls must include a
minimum of an RF gain control and
a separate audio volume control,
The RF gain control will vary the
gain of an RF stage, if fitted, as well
as the IF gain. On cheaper receivers
it is essential to be able to vary the
RF gain independently of the audio
level when receiving SSB stations.
Every set will have automatic gain
control (AGC) circuits but never-
theless the manual control is neces-
sary to cope with the very wide
range of signal strengths that will
be encountered.

7. AGC Circuits are designed to
hold the output -of the receiver
reasonably constant over a wide
range of input signal levels, gener-
ally due to fading. With broadcast
stations the carrier is used to
actuate the AGC but with SSB and

CW there is no continuous carrier
and so the resultant audio signal is
often used to operate the AGC
circuits. This means that there must
be a facility for switching off the
AGC when receiving SSB or CW
or switching to alternative circuitry
for these modes. On a good com-
munications receiver this will be
done automatically when the func-
tion switchiis changed from AM to
SSB/CW.

8. Product Detectors seem to
cause more controversy than any-
thing else! When receiving AM
signals it is likely that a diode
detector will be used and in a cheap
receiver it couid be used also for
SSB/CW. On SSB the ratio of signal
to BFO voltage is likely to be wrong
and SSB will be difficult to resolve.
Hence the comment that the RF
gain contro! must be separate, so
that this ratio can be achieved. Look
for a product detector on SSB,
where the applied signal levels will
be correct and the reception of
SSB thus made easier.

The aerial is a very important link
between the signal and the receiver.
The best communication receiver in
the world will be reduced to medi-
ocrity with a bad aerial. If restricted
to a fiat or similar accommodation
then 40 or 50 feet of insulated wire
round the picture rail may be the
best aerial obtainable but its effect-
tiveness can be considerably in-
creased by using an aerial tuning
unit (ATU) between the aerial and
the receiver. This ensures that the
aerial is working at maximum
efficiency at all frequencies. The
length of a wire for best results
ought to be about half a wavelength
long, say 65 feet for the 40 metre
band. The exact length need not be
calculated since reception is being
carried out over quite wide bands
of frequency. If the wire is shorter

PRACTICAL WIRELESS SUPPLEMENT MAY 1974 9



www.americanradiohistory.com

SDECIAL
FEATURES

PRACTICAL

WIRELESS

for your 9
Q%U]\’Im@\i\)

One of the most popular features in any
discotheque is the psychedelic mulfi-
colour light display. This unit will handle
up to 250 watts of lighting on each of three
channels, pulsing in time with the bass,
middle and treble notes.

By taking advantage of the higher amplifier
power which is available in most discos,
this constructional project employs sim-
plified circuitry and avoids the use of
difficult-to-get specialised components, so
often a problem in these days of shortages.

epmsier;

(ar Rudio Design

Following a brief description of the history of the car
radio,general information is given on a practical up-to-
the-minute design. Just two IC's are used, simplifying

the construction.
[ @l:m:m@ I

[

-\

In-Car Entertummen\/

A special feature to guide you through some of the car
radios, cassette and cartridge tape players currently
on the market.

Supplies of Practical Wireless are limited. Don't be
disappointed—order early from your newsagent.

JUNE ISSUE ON SALE IN MAY

The above details are subject to the national industrial situation
at the time of going to press.

WWW americanrad

ohi<

COMING IN THE JULY ISSUE

[ TeLe-Tennis

The new popular game you can
play on your television screen.
MORE DETAILS NEXT MONTH
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LEARNING BY PRACTICAL PROJECT STEPS

PART 7—GROUNDED EMITTER
AMPLIFIERS

Continued from the April issue

Instead of deriving our bias from the collector of
the transistor in question we can, as is shown in
Fig. 49, directly couple the collector of the first
transistor to the base of an emitter follower. Be-
cause the voltage at B follows that at A (apart from
the forward voltage drop of Tr2’s base emitter
junction) there is clearly no difference if we decide
to take our bias source as point B. It may not be
clear, at this stage, why one should wish to introduce
an apparently redundant stage but there is a very
good reason. We have deliberately reduced the value
of the feedback resistors so that the potential at B
is quite a lot below midrail—it should be at about
1 to 1-5V. This is necessary for what is to follow.

We can connect up a microphone exactly as before
and introduce a feedback decoupling capacitor as
shown in Fig. 51. By measuring the amplified a.c.
signal at the emitter of Tr2 you should see a signal
comparable to that obtained from the single stage
of Fig. 52. This would appear quite natural because
we have only introduced an emitter follower. How-
ever we can go a step further as shown in Fig. 53.
Any current flowing through R2 of the emitter

+9Vv
M
J10v
oV
AN ——AA
470k 100k

Fig. 49: Bias is derived from the output of the emitter follower.

50

follower must (in the main) have come from the
collector circuit so if we introduce a resistor in the
collector circuit of Tr2 we should see voltage swings
across it. The value of R3 has to be carefully chosen
so that there is sufficient scope for a symmetrical
voltage swing about the quiescent voltage of the
collector. We can now remove the feedback de-
coupling capacitor we previously used and substitute
a much higher value capacitor between the emitter
of Tr2 and ground (Cl). At the same time we
can drop one of the feedback resistors. This serves
two purposes; Cl prevents feedback of signal to the
base of Trl and allows any a.c. component of current
flowing through R1 to pass readily into the base
circuit of Tr2. In the absense of a.c. the biasing of
the circuit is unaffected. By enhancing the a.c. com-
ponent of base current into Tr2 we can get quite
high voltage swings at its collector; in fact almost

— +9V
g

iTr2 o—mommoe=o3

Fig. 50: Component Jayout for Fig. 49.
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www.americanradiohistory.com

identical to those obtained from the previous two
stage amplifier (Fig. 47). Notice, however, that there
is a considerable saving in components. One advan-
tage of deriving the bias in this way should now
be clear.

Just as before, we can add on a current amplifying
stage and produce an intercom amplifier having very
similar characteristics to those we have already
obtained (Fig. 55). It is still necessary to incorporate
a degree of frequency correction with C4 across R4.
You can experiment with different values to deter-
mine what effect C4 will have on the overall per-
formance of the amplifier. Values should be in the
range of 2,200pF to 33,000pF (0-033uF). The
capacitor in this case is not introducing feedback
(because all a.c. signals on the bias line have already
been removed by Cl); it is simply ‘slugging” the
microphone and hence attenuating high frequency
signals at source. Because of the high output im-
pedance of the microphone it will have a much more
dramatic effect on all frequencies in the spectrum
but will reduce the amplitude of higher ones more
than lower ones. Negative feedback, of a frequency
selective nature, could be provided by a small value
capacitor (say 2,200pF) between the coilector of Tr2
and its base; try this as an alternative.

+9vV
R1
10k
Tr2
.BC108
a 1 1 C2
L} T'O'O47yF
mic M1
Vo6V,
c ac
y p I' oV
< S
e C1
0-047uF
R4 | R3
AM— ANV

470k 100k

Fig. 51: The signal level at Tr2's emitter is comparable to that produced
by the circuit of Fig. 45.
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Fig. 52: Component layout for Fig. 51.

+9V

mic

R4

pAAA

Fig. 53: The voltage gain of this circuit is similar to the first two stages
of Fig. 47 but uses fewer components. 0

A Sy et
°—°=Tr2I.=°

Fig. 54: Component layout for Fig. 53.

Although we have economised on components we
still have not improved our degree of control over
the voltage gain of the amplifier—it is still controlled
by the transistors’ parameters.

To produce a circuit that has a voltage gain
virtually independent of the transistors’ parameters
we have to introduce a form of negative feedback.
Apart from the frequency selective feedback we
have just mentioned there is no other feedback in
the circuit of Fig. 55 that controls the signal. There
is, of course, feedback associated with the bias
stabilisation but we have by-passed this as far as
signal is concerned with Cl. The simplest way to
provide negative feedback that is not frequency selec-
tive is to use two extra resistors as in Fig. 57. These
are R2 and R8. We have introduced a tendecy to
making Trl an emitter follower so the voltage at
point A will follow any signal at the transistors’
base.

Say the a.c. signal at the base was to rise in a
positive direction the potential at A will also rise
to match it—thus trying to keep the base current
in its original quiescent state. However, with the
value of R2 it cannot track exactly and there is
bound to be some variation in base current due to
the a.c. signal. The mere addition of R2 reduces the

51

wanar americanradiohistory com



www.americanradiohistory.com

Microphone

gain of the first stage because of this interaction (a
form of negative feedback) but the attenuation
should not be too great. We can, however, take the
considerably amplified—and phase reversed—signal
at point B (collector of Tr2) and use this to provide
current into the emitter circuit of Trl via RS.
Because of the phase reversal this current will negate
the base current. By adjusting the value for R8
we can inject more or less of this opposing current;
the higher the current the more negative feedback
we get for our signal and hence the lower the overall
gain of the amplifier.

We call the raw gain of the two stage amplifier of
Fig. 55 the open loop gain because no feedback is
applied. Provided the open loop gain is very high
there is a simple relationship that controls the
voltage gain of the amplifier shown in Fig. 57; the
gain is approximately equal to R8 divided by R2.
Thus to make a high gain amplifier with no feed-
back use the circuit of Fig. 55 but to have the
refinement of an amplifier having slightly less, but
controllable, gain use the feedback circuit of Fig. 57.
For example make R8 = 22k and the voltage gain
of the circuit is approximately 44; change R8 to
10k and you slightly more than halve its former

$C3

500uF
Rl
7 10k

R6 +9V

Tr3
B8C108

50uF
§95
mic e LS.
ov
T Rzi, 470k
| W1
| c4 |
L —_
4,700pF

Fig. 55: This circuit has almost identical performance to that of Fig. 47

but is much more economic on components. Its gain, however, is

uncontrolled and unpredictable.

gain. As before you can introduce a frequency selec-
tive element to compensate for the rising gain with
frequency for the crystal microphone by introducing
C4 across R8. Start with 2,200pF; the more capaci-
tance you introduce the more you will attenuate the
higher frequencies.

If you do not use C4 you can introduce a variable
feedback control that will act as a volume control.
Substitute a 2-2kQ fixed resistor and a 100kQ
potentiometer in series for R8.

When making up the circuit of Fig. 57 note that
we are now using a super alpha pair to drive the
loudspeaker. This is to prevent the quiescent
potential at B being influenced by the load of the
output stage; this is obviously necessary because we
are relying very much on the potentials at point B

- being what we expect! If wired up on Veroboard

this circuit forms a very useful general purpose low
power microphone amplifier for intercom or other
domestic purposes.

Further thoughts

It is worth pausing a little to compare the simple
feedback biased single transistor stage (last month)
and the feedback pair. Obviously this month’s circuit
is somewhat more complex and hence more expensive
to build so what are the pros and cons of the two
alternatives we have come across so far?

The simple answer is ‘“‘predictability of the per-
formance”. This includes both the overall gain and
frequency response. The single stage can have a very
high gain and this is set by the hyg of the transistor
together with the values of input and output im-
pedance. Whether one is more interested in voltage
gain or power gain one can juggle with the com-
ponent values to give predominantly one or the other
within reasonable limits. To some extent the fre-
quency response can be controlled by the introduc-
tion of high frequency “roll off”’ capacitors between
the bias feedback resistor chain and ground. So why
bother to introduce the complexities of this month?

The problem is that one cannot ever be too certain
what the hgg of the transistor is going to be (in this
series we are using mainly BC108 devices and in this
single type number one can buy devices having gains
ranging from 100 to 400). Hence the absolute gain
of the single stage amplifier—which is proportional
to the transistor’s hgg—is going to be pretty un-
definable unless one is able to select a device with a
precise gain. This is, obviously, not a practical

fES— . S oY

Oum om0 a0 I'

(JI
O e O e O cvn 005 |

i O €4 © € O O2F |

O =B mm 0 e 028 |
S——

Ow=b emomm= o | |

O=mommoe=ol2 | || I

O e mmo =03y |

AM 0166,

Fig. 56 : Component layout for Fig. 55.
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+ov of course, always be consider-

Locs
500uF
R1
%/ %10'( =

Tr1
B8C108

_’\‘-ﬂ
-

)

wis
[ TT]

|
L4

R8
C (see text)

Mic

R2 R4

L.
470 2°2k T5OUF
p. : P

ably less than the ‘‘open
loop” gain of the two stage
circuit but this is usually no
hardship. Thus, if one was
using a magnetic cartridge
(capacitively coupled to the
base of Trl through a capaci-
tor having a very low reac-
tance compared with the
output impedance of the
cartridge) that gives an out-
put voltage of, say 20mV at
1kHz, one could calculate the
precise ratios of the feed-
back resistors to give a
predictable output voltage of
100mV. In this case the gain

P )

470k

Fig. 57: A refined version of Fig. 55. The gain is set by the ratio of R8 of
with R2. R4 has a different value to increase the quiescent potential at
Tr2's collector and a super alpha pair is used to drive the speaker—

reducing the load on Tr2.

required is 50 so the resistor
ratio should be 50 to 1.
Notice that we have stipu-
lated the frequency because,
course, the output
from a magnetic cartridge
increases as frequency

Microphone
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Fig. 58: Component layout for Fig. 57.

proposition. Just try going into a shop asking for a
BC108 having a gain of exactly 165 and see the
response from over the counter! On second thoughts
perhaps you had better not! Having unpredictable
gain means that you can never be sure that the cir-
cuit is going to be biased exactly mid rail and the
result of this might mean that signals of one polarity
are clipped by the transistor ‘“bottoming” (going
into full conduction) or “topping” (going completely
out of conduction). Another effect from the same
cause is that some transistors will give a very high
output signal for a given input while others will give
less. If you are making a preamplifier to go between
a pick-up and a power amplifier that needs as input of
100mV for maximum output you can see that there
could be problems. Admittedly this can be com-
pensated for, to some extent, by the use of a volume
control but one would hardly describe the amplifier
as being of good design. Worse than this, though,
there is the chance of never getting maximum power
out on the one hand or overdriving the output stage
of the power amplifier with horrible consequences
to the output transistors!

This month’s “feedback pair” circuit enables one
to set the gain of the amplifier to a precise value—
controlled solely by the ratio of feedback resistor to
the emitter resistor of Trl. The controlled gain must,

increases (by approximately a factor of 2—or 6dB
per octave). This, however, is no problem because
we can compensate for this and provide a “flat” out-
put response by introducing a frequency selective
component (or components) between the collector
of Tr2 and the emitter of Trl. This would take the
form of a simple R C network that increases the
amount of negative feedback by 6dB per octave to
neutralise the rising response of the cartridge.
Obviously care has to be taken in calculating com-
ponent values—particularly when meeting certain
rigid specifications such as the RIAA law—but this is
not a major problem. A simple magnetic cartridge
preamplifier and equaliser can be made from our
basic circuit by replacing R8 with a 150k{} resistor
in series with a 10k(} resistor and a 0-022uF capaci-
tor across the 150k device with 0-0068uF across the
10k(). The 150k resistor goes to Tr2 collector.

A similar technique can be used to compensate
for the low frequency losses associated with connect-
ing a crystal cartridge to Trl. In this case the losses
at low frequency are caused by mismatching the high
output impedance of the crystal with the medium
input impedance of Trl. The output signal from a

—continued on page 58
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104 Burnt roadway, Burnt Oal § i-Fi - Tape Equipment
EDGWARE ROAD, LONDON W2 190.184 Station Road, anrrow.Muddlnu 01-663 778![5 3 Discount Stack List
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the *

the tuning control and edge-operated poten-

tiometer and switch at one end of the case, so
that there arec no projections elsewhere. It provides
good volume. The actual external dimensions are
43, X314 X 13in, and this allows easy construction
without cramping of the components.

THIS receiver is designed to fit the pocket, having

The Circuit

This uses two IC’s and a transistor, see Fig. 1.
IC1 is the popular ZN414 “front end” network. The
input is tuned by VCI, and the ferrite rod aerial L1
gives a frequency coverage of approximately 550-
1600kHz. After r.f. amplification and demodulation
in this IC, its audio output is taken to the audio gain
control VR1. This has R2 in parallel, as small edge-
operated potentiometers of the correct value to use
alone here are not readily available.

The voltage for IC1 is derived from the potential
divider R5, R3 and VR2. The 2500 pre-set resistor
VR2 and R3 in series give a combination which can
be adjusted from 4700 (R3 alone) to 720Q (with
VR2 at maximum value). This allows easy setting of
working conditions for the IC. Though a nominal
voltage of about 1-3V is usually satisfactory,
changing the potential of the supply by even 0-1V
can have quite an effect on results. VR2 thus allows
compensation for the tolerances in the actual values
of R3 and R5

Trl is a high gain audio amplifier, which supplies
IC2 through C5. This IC has six transistors in a
driver/push-pull circuit, with compensatory diodes,
and a low standing current of only about 3-5SmA.
Its maximum output is up to about 250mA with a
9V supply and 16 speaker, which is easily sufficient
for this type of receiver. By using a speaker of
higher impedance, peak current is reduced, without
much significant loss of maximum volume.
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There are no alignment or similar adjustments,
which helps to make the receiver a very straight-
forward project. It is completely portable, using a
PP3 or similar small 9V battery.

Circuit board

This is shown in Fig. 2. It should be cut so that it
is a proper fit inside the case used. Approximately
2 X 54in. is cut away to take the battery, and 1 X%sin.
for VC1. A hole about 1lgin. in diameter is cut to
clear the magnet of the speaker.

As the board and case must fit correctly, it is as
well to prepare both at the same time. VR1 is secured
to the board with a small bolt, as in Fig. 2. A slot is
cut in the end of the box or case, to clear this control.
A clearance hole should also be drilled for the spindle
of VC1, and two holes for the short 6BA bolts which
secure this item.

An opening for the speaker can be cut, and sub-
sequently covered with silk or similar material. Or
a number of holes can be drilled to form a grille.
The opening, or area covered by the holes, should be
approximately the same size as the loudspeaker cone.
When the case is finished, the speaker is fixed with
adhesive.

The transparent box actually used was approxi-
mately 4!3X3X lin. inside dimensions, but provided
the parts can be accommodated there is no reason
why this size should be used. Though boxes of this
kind are reasonably strong, the material can be easily
cracked when drilling or filing. To avoid this, use
a sharp drill, and work with quite light pressure.

With the receiver shown, the front and sides of
the box were covered with a single piece of silken
material, fixed with adhesive round the edges only,
and drawn tight. The lid of this box was completely
removable, and formed the back. This section was
left uncovered. When a clear, transparent box of this
kind is used, it can if preferred be painted inside.
This requires a household or similar oil paint. If
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applied with a soft brush, the appearance from the
outside will be completely uniform.

When it is assured that the board will fit as in Fig.
2, with VR1 coming into position and projecting
through the slot, the components can be added and
wired. The board fits the case so that it does not have
to be secured with screws or other means.

Components

Place these as in Fig. 2, noting the correct polarity
of the electrolytic capacitors. It may be preferred to
wire one or two as they are fitted, or to put them
all in place, then turn the board over, and complete
most of the wiring. The projecting wire ends can
be spread out, to hold the components in place until
they are soldered.

Fig. 2 also shows the underside of the board. Add
insulated sleeving wherever necessary, and cut off
excess leads.

The slider of VR2 is connected at one end by a
short piece of thin flex, to allow adjustment.
A small rotary pre-set is equally suitable. If a fixed
resistor were to be used, with no provision for adjust-
ment, it would be 6800, 5%. It would replace R3, and
be connected from C3 positive to C3 negative.

The IC's

Fig. 2 shows the connections to the IC’s. Spread
the IN and OUT leads of IC1, and bring the E lead
in line between them, so that the three wires pass
through the holes. Check that all leads are clear of
each other, and solder.

IC2 has two long and two short tags, with a marked
end for tags 1 and 2. The tags will fit the board as in
Fig. 2. Leads are soldered to them.

Trl is fitted in a similar way, its wires being
arranged to come through the holes as shown.

Prolonged heating must be avoided when solder-
ing these items, and it should only be necessary to

% components list

Resistors

R1 100kQ2

R2 1kQ

R3 = 470Q

R4 2:2MQ » All tw 5%
RS 3-9kQ

R6 8-2kQ

R7 -~ 10kQ

VR1  Miniature edge-control 5kQ pot with switch
VR2 Pre-set slide resistor, 250Q

Capacitors
C1  0-01uF
c2 0-1uF .
C3 ~6uF 2-5V
C4 0-047uF
Cc5 2-5uF 6-4V.
C6 0-02uF

Cc7 200uF 6-4V

c8 100uF 10V

VC1  Jackson Dilemin 300pF single variable '
Tr1 BC109

1C1 ZN414

1C2 MFC4000B (C.T. Electronics, see advert)

2%in. miniature speaker, 16 to 750 impedance.
Ferrite rod approx. 41in. x #in. diameter, 26 s.w.g.
enamelled wire, Veroboard, Plastic box, Knob.

keep the iron in contact with the joint for a second
or two.

Ferrite Rod Aerial

This is approximately 4l4in. long, and has 65 turns
of 26 s.w.g. enamelled wire, side by side. One layer
of fairly stout paper is put on the rod, and the wind-
ing is on this. It is possible to slide L1 on the rod, to
modify band coverage, but this should not be neces-
sary if the winding begins about lin. from the end
of the rod.

P
R7
R2§ c3 o
1k GuF ==
J 3
XKl 1C1 0UT VR1 L 1C2 L
n ZIN414 P 5k MFC40008
pil 1 4 " dcs
" E 1 Twom—-
1
n
nl Cc7
s ;flvm VR2 200pF
i 300pF L
n 2500
]
i
¥ LS
Clmim 100k = C2
O-O1uF TOUJF X
< 4\0—2

Fig. 1: Circuit of the Mini-Pop.
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Fig. 2: Component layout and wiring. The circuit board is 0:15in. malrix plain Veroboard.

Adjustment

Results should be satisfactory with VR2 set at

about its middle position. The potential across C3,
as measured with a high resistance voltmeter, should
be about 1:2V to 1:6V.

If the voltage is a little low, the receiver is likely
to be lacking in sensitivity and volume. On the other
hand, if the voltage is too high, whistles may arise
at some frequencies, when tuning. The adjustment,

and exact voltage, is by no means critical. Should
VR2 be re-adjusted to compensate for a discharging
battery, remember to move it back to its original
position when fitting a new battery.

The ferrite aerial is directive, and this may prove
of advantage, either to bring up the volume of a weak
signal, or to help reduce interference from an un-
wanted transmission. Though a 164} speaker is recom-
mended for IC2, it is quite practicable to use a
speaker of up to 75} impedance. n

EXPERIMENTAL WORKSHOP
—continued from page 53

cartridge (off load) is in the order of 100mV so, in
theory, no extra gain is needed. Because of the mis-
match one would only expect to get that sort of signal
at high frequencies and considerably less at low
frequencies. Hence we need to tailor the response
of the pre-amplifier to have approximately unity
gain at high frequencies and high gain at the bottom
end of the spectrum. This is very easily accomplished
by replacing R5 with a high value capacitor (in the
order of 104F) in series with a 4-7kQ resistor. It
might be necessary—at the same time—to attenuate
the signal from the crystal cartridge with a potential
divide circuit prior to capacitively coupling it to the
base of Trl. .

These examples are just a couple of suggestions
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to shrow the versatility of the feedback pair. Although
the single stage can give very good results, if you
are lucky, the extra cost of the two stage circuit
almost guarantees perfect results every time.

Next month we shall deal with the potential divide
technique for biasing a transistor together with the
grounded base amplifier.

(To be continued)

DRY BATTERY CHARGER

(MARCH '74 ISSUE)
The author has drawn our attention to the charging
current levels which were given in the table on page 1058.
These should have read as follows:
U2 50mA (min) 150mA (max)
U7 25mA (min) 100mA (max)
U11 25mA (min) 100mA (max)
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DECODER BOARD (UNIT 4)

The stereo decoder section is designed around the
RCA phase locked loop decoder, CA3090Q. This inte-
grated circuit features low distortion, automatic
stereo switching, a stereo beacon driver stage and
requires only one tuning coil making alignment
simple. An improved version, the CA3090AQ, is
expected to be available in the near future. This
offers improved stereo separation and lower noise,
and may be used in this circuit without any other

- alteration to components.
[ De-emphasis of the audio signals is provided by
R4/C9 and R5/C10, whilst resistors R6 and R7 are
fitted to ensure that the volume level when switched

to FM is comparable with that from other pro-
gramme sources. Transistor Trl is used to switch

the stereo indicator beacon, an LES lamp mounted
“nEH I- .- in a small push-on holder which locates onto a tab

X provided on the dial backplate.

[L\MPLIFIER |

B G

PART 3 RICHARD COLLIN

] :’

Fig. 14: Circuit of the Stereo Decoder using a ’ A view of the completed Stereo Decoder board. A
phase-locked loop Integrated circuit. v

+15V from tuner

S T e d IF board

o _;Jj\;an Oai
| Decoder board L 1
l Tr 8 ~

BC158
R3 [
| 22k Twisted
Input from
tuner and C1 4 R4 RS
IF board 0-22pF 2 10K 10k
= [ — " R _CM Left output
56k O150F toNS1a/tagd
15 9 > AMA— p—G———
I ) 1C1 [ [ [
S Casos0 0 L L1 L L
b 16 10 : ANN— ——(6  ———
| R7  c12 Right output
A 10 8 56k gasyF to 151c /tag 4
1
| 350 33 b 3w o8 g |
c2
PF 1 B
L 0-04pF Cc6 co [c10 T
l c3 c4 250pF 0-022{0-022pF | and . bg:f;
I 1wF) 0-a7pF cs5 c7 R2 uF l
25pF 1pFT 470k
2 é ¢ ¢ . & e ¢ 4 &
=
AM 0168 ?_____________________j cacommon

earth point
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FRONT PANEL

The front panel is made from 3mm perspex sheet-
ing. The prototype design incorporated two dial plates
as shown in the layout drawing, Fig. 16. Some con-
structors may prefer to dispense with dials and
associated drives. An alternative circuit giving pre-
selected FM tuning appeared in Fig. 11. A 4-way push-
button switch could then be mounted on the front
panel in place of the dials. This is a matter of indi-
vidual taste, as indeed may be the complete panel
layout. Tt is important, however, that the general
control positioning is followed since vastly differing
layouts could lead to hum or instability problems.

When supplied, the perspex has a protective paper
covering on each side and this is used to mark out
the panel and also to mask areas for indicator lights
and dials (shown shaded in Fig. 16) when the panel

% components list

DECODER BOARD

Resistors
R1 390Q) R5 10kQ)
R2 470kQ) R6 5-6kQ2
R3 2-2kQ R7 5:'6kQ
R4 10kQ2 All $W 59% carbon film

Capacitors
C1 0-22uF polyester Cc7
C2 3300pF polyester cs
C3 1uF polyester (of*}
C4 0-47uF polyester Cc10
C5 25uF 25V PC mtg. C11
C6 250uF 25V Cc12

1uF polyester
0-047uF ceramic
0:022uF polyester
0-022uF polyester
0-15uF polyester
0-154F polyester

Semiconductors
Tr1 BC158
1IC1 CA3090Q (RCA) (see text)

Miscellaneous
L1 Toko YXNS-30450-NK. LP1 14V LES
Printed circuit board Lampholder LES push-on

POWER SUPPLY

R1  1-50 5W wirewound

C1 0-1uF 250VAC

C2, C3 2500uF 40V

D1—D4 44001 (RCA) or 1N4001

T1 240V: 25V 1-2A Drake Transformers Ltd.,
Cat. 294—140 (see note)

St SPST 250V 5A toggle switch with long dolly

F1 1A fuse with holder

N1 Neon indicator 240V

NOTE: Equivalent mains transformers are manu-
factured by:

Colne Electric Ltd., Cat. 20043
Gardners Transformers Ltd., Cat. GR97183

REAR PANEL

SK1 Insulated coaxial socket (FM Aerial)
SK2 Wander-plug socket (AM Aerial) |
SK3 Min. 3 pin mains socket (Mains out)
SK4 Min. 3 pin mains socket (Mains out)
SK5 2 pin DIN socket (Right L.S.)

SK6 2 pin DIN socket (Left L.S.)

SK7 5 pin DIN socket (Mag. P.U.)

SK8 5 pin DIN socket (Cer. P.U.)

SK9 5 pin DIN socket (Tape Head)

SK10 5 pin DIN socket (Tape Recorder)

Notes:—
1. SK3/SK4 may be Bulgin P438 or similar.
2. 5 pin DIN sockets are 180° type.
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From tuner and
IF board pin 11

LP1 [AMD168]
Stereo lamp

—~—

Twisted
pair

oo

c7
S e R |
c12 ®_RSal®
(3)
4 C10 s
* 151a * 1S1c Common Tuner and IF
tag 4 tag4 earth point board pin 15 +15V

Fig. 15: Component location and printed
circuit fayout for the Stereo Decoder board.
Both drawings are actual size.
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Fig. 16 Layout for the Front Panel showing positions of the controls
lamp windows.

and dial and pilot
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This rear view of the prototype shows the type of chassis
construction used.
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A Fig. 17: Layout of the Rear Panel which carries the input and
output sockets and also forms the heatsink for the amplifier
output transistors.

is spray painted. After marking and drilling all holes
the paper coating on the rear side is removed except
for masked areas and several coats of cellulose paint
sprayed on. The original was sprayed black.

After spraying, the front side paper coating should
be removed (again except for the masked areas) and
Letraset, Blick or other dry-print lettering applied.
The finished panel should then be sprayed with
Letracote-matt varnish to protect the lettering. The
masking paper can then be removed. Pilot lamp
apertures may be painted on the rear side with red
or orange cellulose paint.

CHASSIS

The chassis is a skeleton framework made from
aluminium strip and angle. A sheet aluminium rear
panel, Fig. 17, carries the input and output sockets
and also forms the heat sink for the power amplifier
output transistors. The rear panel should be sprayed
matt black and the wvarious sockets labelled using
Letraset.
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Fig. 19: Circuit of the Power Supply. C1 reduces interference
from mains-borne transients.

On the prototype the depth of the chassis (front
to back panels) was 10in. This dimension and the size
of the cabinet should be adjusted to suit whichever
cassette recorder is to be used.

The framework carrying the front panel, the tuning
drive and the various controls is shown in Fig. 18.
The dial back plate, which is made from thin sheet
aluminium, is mounted on the bolts carrying the drive
cord pulleys. It should be sprayed in the chosen
colour and the scales marked with Letraset. Calibra-
tion is best done when the tuner is complete and
functioning—that way the station markings cannot
fail to be accurately placed. Note that the drive cord
passes behind the dial back plate.

POWER SUPPLY (UNIT 5)

The power supply, Fig. 19, is mounted directly-on
the chassis using a lin x 1gin aluminium bar running
from front to back to carry the transformer and
smoothing capacitors. The diodes may be mounted
on a small printed board or tagstrip on or beside the
transformer tagboard.

Sockets SK3 and SK4 carry switched AC mains
out to the associated record deck or tape deck. The
total load should not exceed 1A.

Our nextissue will cover
connecting up, testing and
alignment

ACROSS
Serious parallels for such vibration? (9)
Simple to select four negative-feedback com-

Orchestral extension measured in kc/s? (9)

—
3
8
ponents? (4)
9
10 Did a terminal fuse around that time? (4)

No.4

Uk
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12 Such electrons currently at liberty? (4)

Rows about television screening (5)

Its wave's plotted without Latin! (4)

He's a king about such diodes (5)

Assumed superiority of some tuning? (4)

21 His F-layers lose weight but bear fruit? (5)
Echo metallic with a domestic connection (4)
Dwelling on such useless batteries? (4)

it turned the tables on the wireless! (9)
Champion fellow linked with the ends of radio (4)
Sort of circuit for the pick-up man? (9)

DOWN

Polar bear with it may be resistivel (5, 4)
Magazine that shouid be on tape? (8)
Bit of cheese in the choked amplifier! (4)
Do err in our switching instruction? (5)
Whispers that are audio-frequencies? (6)
Enthusiasts putting out feelers for old sets (4)
Empioy Sue on distortion correction (3)
Bordering on a picture with such an aeriai? (5)
Welcome that means a signal success (9)
They urge us into radio-activity? (8)
Scotsman in multi-antennae manufacture (3)
High in the charts with such a sound! (6)

" Radio to primitive peoples? (5)
Palm-product in Goa's transformers (4)
Overhead waveband, for goodness sake! (4)

FOR AMUSEMENT ONLY
ANSWERS NEXT MONTH
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Oscilloscope

Y DEFLECTION

It is normal practice to amlify the Y signal before
applying it to the deflection plates. Fig. 1 shows
a simple AC amplifier that provides an asym-
metrical output. This means that special measures
have to be taken in the design of the CRT to
avoid trapezium distortion. However, the circuit
is not quite so simple as it looks and a stray capacity
(plus CRT plate capacity) of well over 30pF may
exist between the anode and earth. At 1MHz this
stray capacity would take 25mA if the tube were
being driven with 150V. This situation can only be
improved by reducing the anode load, and increas-
ing the current to maintain output, so that it is
negligible in comparison to the reactance of this
stray at the highest frequency of interest. This is
only possible, within reason, as the anode current
gets very large. Therefore this amplifier is capable
of results only up to a maximum of a few MHz.

PART 3

+300V

01
Input l

470k

™M

AW\~

Fig. 1. Simple AC amplifier with asymmetrical output, not recom-
mended for scope use.

There are several methods of producing true wide
band performance and we shall look at these shortly
after considering how we might modify the circuit to
produce symmetrical deflection and be DC coupled.

DC AMPLIFIERS

DC coupled amplifiers along the lines of the cas-
code AC amplifiers are not really successful due to
drift causing the trace to shift as if varying DC were
being applied to the input. Balanced amplifiers are
therefore used which balance out any drifts and also
provide symmetrical deflection. Simple oscilloscopes
have need for only moderate gain and the circuit
of Fig. 2 is fairly typical. V2 and V3 form a phase
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splitter and each valve drives one deflector plate.
V2 grid is undriven except by the shift control and
this can be calibrated directly in volts of shift. The
grid of V3 is driven from V1 in a normal manner
and the input applied to V1 grid. The 2kQ preset
varies the sensitivity of the amplifier enabling a
certain height of deflection to be achieved for a
given input. It does not change the calibration of
the shift control. Several laboratory scopes use cali-
brated shift controls as well as graticule measure-
ment and we shall shortly discuss the calibration
of such a system.

It is common practice to use a cathode follower
input stage driving the first valve, and to arrange
the circuit between positive and negative supply
rails to ensure that shorting the input does not shift
the trace and also to reduce influence from supply
variations. Usually more amplification follows after
the phase splitter. Fig. 3 shows the input stages of
an EMI WMI16 scope. The phase splitter is V3 and
V4, V3 being the driven valve. The two outputs are
fed to further amplifiers including a distributed
amplifier before being applied to the tube.

Fig. 4 shows the general arrangement of a high
quality Y amplifier system. In a large complex
oscilloscope the components to the left of the dotted
line would be constructed on a small plug-in chassis,
allowing great flexibility. The signal level at the
dotted line is about 0-5V each side of zero.

The circuitry of a plug-in of high quality (rise
time 5ns) is basically very simple, the signal levels
being fairly low. In fact the simpler the circuit the
better the chance of good HF performance as com-
plicated wiring only introduces stray capacities.

ATTENUATORS

The input is fed through a high frequency con-
nector to the AC/DC switch which allows for DC
blocking of the signal if required. The basic sensi-
tivity of the Y channel is generally about 50mV/cm
and the input capacitance looking into the cathode
follower plus strays may be 20pF. In order to reduce
the sensitivity an attenuator is interposed between
the cathode follower and the signal. It is important
to keep the DC input resistance constant, usually
1MQ, and the capacity constant so that external
probes can be used.

Fig. 5a shows a typical attenuator in the direct,
most sensitive range, and at a divide-by-10 position,
Fig. 5b. The attenuator is switched at the point A
by a low loss, carefully screened, low capacity
switch. Often, after a few years of dust has accumu-
lated, the attenuators need setting and the following
method is recommended.

www americanradiohistorv com


www.americanradiohistory.com

300V

100V

Input

>
; 22k
Fig. 2. Symmetrical amplifier,

DC coupled, with shift and
sensitivity controls.

Shift

56k

+150V

CHGES4

Output 1 Output 2

Fig. 3. Cathode follower input
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scope. A balanced power supply
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| / Yo the form of a plug-in unit.
f
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L i !
P2 |
Crdess Preset gain I Trigger signals
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C1 is to compensate for changes in circuit capacity
if V1 is changed, but rarely needs attention. The
resistors are usually fixed and so no adjustment is
needed here, the values can be checked as the input
resistance is the sum of the divider resistors, i.e.
1MQ. Any range giving other than 1M$ is faulty
and one or other of the resistors must be replaced.
The series variable capacitor is then set on each
range to give zero overshoot or rise defermation of
a 1kHz square wave of good (less than lusec) rise

time. If one starts at the “direct” position it is
possible to check the fidelity of the square wave as
applied.

When all the series trimmers are set for good
square waves then the trimmers marked as C2
should be set. This involves measuring the input
capacity on the direct range and adjusting C2 on
the other ranges to give the same value. This
capacitance is small, 25pF, and in parallel with 1MQ
is difficult to measure. However one can set up a
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10pF

) -

100k A

™ RO S eo -L56pF 100k';':

1- 10p ;-SpFT s 10 pF
(a) 1 - (o) 1

Fig. 5.(a) A simple direct altenuator and (b) a 10 attenualor with
compensating capacitors.

10:1 or, even better, a 50:1 probe to give correct
résults on the direct range. C2 can then be set on
each range for the fidelity of the square wave. The
only snag is the high voltage needed for the high
voltage ranges to give a reasonable deflection but in
the absence of the proper gear this is the best that
can be done. )

Not all attenuators are built in this manner, where
individual sections are switched in, but in a manner
where the sections are interdependent. These at-
tenuators usually tap the signal off a 1M chain of
resistors and the capacitor settings are interdepen-
dent. It is best to obtain a manual if readjustment is
necessary.

The attenuator feeds the cathode follower which
is arranged between symmetrical supply lines to
help eliminate drift. The cathode follower and phase
splitter are arranged as in Fig. 3. The small anode
loads and L1, L2, L3 maintain a good HF response.
The balanced amplifier and buffer (usually a cathode
follower) are fairly conventional with the addition
of a few coils to help the HF response. The coil is
arranged to resonate with the stray it is introduced
to overcome, at a frequency higher than the re-
quired —12dB point. Care has to be taken to ensure
that transients do not cause ringing and the criterion
for good transient response is that the response
curve should have a “Gaussian” fall-off. The —12dB
point then occurs at twice the frequency of the
—3dB point. In this way the amplifier will show no
ringing on transients and consequently most high
grade amplifiers are tailored to this requirement.

GAUSSIAN FALL-OFF

For a perfectly gaussian response the result
obtained earlier that Rise Time X Response=365 is
found to be untrue and the true figure for the
product is 350. However this gives erroneous results
in several cases where the rise time and bandwidth
are measured separately. The product of the two
values is usually found to be about 365 and so this
value is taken for most calculations. Most practical
amplifiers produce the required gaussian fall-off, but,
if not, can easily be tailored for the required per-
formance. Small inductors and capacitors are used,
these being adjusted so that a known “good” pulse
(say a 500kHz square wave, rise time less than 10ns)
produces no ringing. This condition gives the fastest
rise time as well and so ringing of transients in a
wide band amplifier may be an indication that the
response is not as it should be.

One other factor is the delay of the amplifier and
this must be considered for all frequencies signifi-
cantly within the pass band. Fortunately we do not
need to worry too much about the delay changing
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with frequency as the adjustment to a gaussian fall-
off produces the required group delay characteristics.

While discussing frequency relationships within
the amplifier it is perhaps as well to consider non-
linear HF distortion. This is usually noticed as an
inability of the amplifier to produce more than a
small deflection at a high frequency regardless of
how large an input is present. The effect usually
occurs outside the normal pass band of the ampli-
fier, but is worth having in mind when using a
wobbulator (FM oscillator, deviated by the time-
base) to check responses of external circuits as the
amplitude of the trace may have a bearing on what
is presented on the screen.

Y DRIVE CIRCUITS

We now come to consider the business end of the
Y amplifier, the CRT driver circuits. These are
always housed in the main frame of a plug-in type
of oscilloscope as they are rather bulky and the
shortest possible leads to the Y plates are required.
Narrow band oscilloscopes, say up to 5 or 6MHz, use
conventional output stages with low anode loads and
peaking coils. The anode current to produce the 30
or 40V output needed is rather high. Typical valves
used are ECC88, but they are rather overrun. A
large DC signal may cause heating of the valve
electrodes and a shift of the trace as the valve
characteristics change. This effect is also present in
the early balanced stages, but is not nearly so bad
as in this type of output stage. However suitable
feedback between the halves of the output stage can
reduce the effect to an acceptable level.

To obtain 30 or 40MHz bandwidths by the above
method of balanced single output stages would be
pretty hopeless and so use is made of the distributed
amplifier, a transmission line with gain, if one likes
to think of it that way.

DISTRIBUTED AMPLIFIERS

Fig. 6 shows the general arrangement of a balanced
Y amplifier. The valves are effectively in parallel
from a DC point of view. If pentodes are used the
screen grid is taken to the positive supply in the
normal way. The anode and grid lines form delay
lines and the mode of operation is to make the wave
velocity the same in each line. The velocity is depen-
dent upon the inductance of the lines and the capaci-
tance at each stage, the valve anode or grid capacity.

A 79-section 170ns delay line showing capacitors for adjusting line
_impedance and velocily.

www americanradiohistorv com


www.americanradiohistory.com

NO EXTRAS

ALL PRICES INC. VAT

FREE! p. 2 r.

AMP!
Keletron
MK IT
Tripletone MKkII Hi-Fi77 7 4 7 watt 27-50
MK II HI-Fi 1818 18+ 18 watt 85-00
Teleton MkIISAQ3078+ 8 watt 27
EMI 15156 15415 watt
Rotel RA210

RA310
Rotel Tuner/Amp. RX150A
SANSUI models in stock.
RECORD DECKES
Garrard 2025TC/9TAHC/G
8P25 Mk. III ..
BBR MP680/BX5H
Connoisseur BD1  Kit
BD2 Chaassis ..
8AU2 Plek-up Arm 1225
8CU1 Cartridge .. 488
RECOED DECK PACEKAGES
8P25 Mk.IL. in Plinth & Cover
Garrard wired £10 95
8P25 Mk.I1I/G800C. & P.19-50
AP76/G800 C.& P. 8000
linth & Cover for Garrard
SP25/202
PEAKER BABGADIS
EMI 13”7 x 8” 3, 8 or 15 ohm
Plain
with Co-Axial Tweeter
Twin Tweeter

Z2Eg
R2RZ2888 3QEEE8s

T
et ek

8”7 x 8" Dualcone 8 ohm

10 watt 5 2
'ANE 7” x 4% 3 or 8 ohm 1
8” Dualcone 8 ohm 2
CELESTION 8” 15 ohm 1
ADASTRA 10* 8 or 15 ohm,

10 watt 8
BAKER GROUP 25

127 8 or 16 oam, 25 watt .. 6

57 8 ohm, b watt C/Mag.

24" 8 ohm or 64 ohm
S8ELECTION OF GOODMAN AND
WHARFEDALE SPEAKERS ALSO
AVAILABLE.

KIT FORM CABINETS —-TEAXK
VENEER

12 x 12 x 6 with 87, 8" x §”
or 61" and 3}” cutout 2%
17 x 10 x 9 with 87 or 13* x 8"
cutout 395
18 x 11 x 8 with 18” x 8” cut
out for EMI 350 4-60

TWEETER & CROSSOVER
EMI 34~ 3 or 8 ohm C/Mag. 1-10
Cone Tweeter 8 or 15 ohm, 10 watt 2:50
Cone Tweeter 8 ohm, 3 watt 180
Horn Tweeter 8 ohm, 20 watt
Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm)
CARTRIDGES
ACOS GP91/28C or GP91[3SC
8tereo comp.
GP93/1 Stareo crys
GP94/1 Stereo crya

-50

S8ONOTONE
8TAHC B8tereo ceramic, diam.

8X5H S8tereo crystal
SXBM Stereo crystal
X811 Mono/stereo
X5M Mono/stereo
GOLDRING G800
G850
STYLI For Above Cartridges
Snpphlre
D. Diam
GOLDRING 0800 G850

MICROPHONES

CM20 Crystal Hand

CM70 Planet stick metal awitch
ball

UD130 601([600 ohm, uni- dlr,
bl]

By,
BIS288

e
1.2

rystal
DMIGO Dynamic uni-dir,

CONDENSER MIKE 600 ohm,
uni-dir
Cassette STICK MIKE with R
Control onjfoft switch (25 &
3:5 mm J/Ply)
MIKE MIXERS Mono
Mono/stereo de luxe ﬁ 50
CASSETTES
Type Low Pin- Phil- Mem-
noise nacle lips orex
C45 = = — 50p
C80 85p 40p &50p Bbp
C90 45p &55p 69p 76p
C120  88p 75p 106p 110p 110p
Cassette Head Cleaner
BIB Stereo Test Cassette 1- 05
AMPEX Head Cleaner De
magnetiser 165
PLASTIC LIBRARY CASES for 5~
Reela 20p. 51~ Reels 25p. 7” Reels 309
CASSETTE CASES

Am

BARCLAYCARD

| || 5 Aces

Credit Terms for Cailers

BUDGET SPEAEER SYSTEMS
1. Pr. of 10watt 8ohm 2 speaker
system in deluxe teak vencer
cabinet 187 x 117 x 9” wired,, inc.
plugs. £25 00 per patr.

. Pr. of 20watt 8ohm 2 speaker
system freq. response bB0c.p.g.
to 17,000c.p.s. Teak veneer
cab. 213~ x 12" x 9” with 12ft_
cable and plugs. $29-85 per pair,

AEAI TAPE DECK
4000D8 Tape
GXC40D Cassette

HEADPHOKES

AMSTRAD HPB5A

ROTEL 430

630

700 .

ABE 118

ASE 20

ASE 22

K711 (Black or Red)
(]

23

AKAI

Ko8s

-

KeEd! (with Vol.
control)

K0727B

K0747

1yl

® Corasmmss B
& &ERsUsEss™ 23

[ e
» O D
exa
oo

Type 350 8 ohm, 20 walt PRO4AA

PROSLC

ESPs [

LEESSON ELECTROSTATIC  1i-K0
Mono/stereo super deluxe 8-162 £.76
Headphone Adaptor ® B0
Curly Ex, Lead 20ft, 1-10
IN-CAR ENTERTAINMENT SECTION
Car Cassette Sureo Player and

Two Speaker: 20
Car 8-track Bteno Player and

Two Speakers 1
Pair of Car Stereo Speakers
Pair of Car Stereo Speakers

(Doar Moanged jngy

0
23
-
an

D P

80p
2100
2140

W
ol
=

64" 8 ohm, 1D watt 9TAHC/G Slim fit, stereo cer. TAPES S8tni, LP,
8” 8 ohm, 10 watt diam 2 " 55p 85p
12” 8 obm, 20 watt 19-T1 Stereo crystal 85 13 3 85p 75p
8% x 5" C/Mag. 5 watt BSR SC3M 8tereo ceramic ™ 80p £21-05

N MT MAIL ORDER DEPT.  caiErs WELCOME AT OUR
PW/5 BRANCHES
ELECTRONICS

(
BELMONT STREET Manchest
ALL MERCHANDISE FULLY GUARANTEED T el. 061-789 5268

MONTON, ECCLES ;32 3hudehil
MANCHESTER Leads

4 New Market St.
0532 42708
Course commences 4th September, 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 Guiids Radio,
Television and Electronics Techniclans' Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

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

Liverpool
15 Whitechapel
051-236 0738

DIODES 800 PIV 750 Ma new 15 for £1-10, also 200 PIV 8 amp
4 for 70p. FILTER UNITS contains toroids, precision conds
etc. new 3 for £1. WAVEMETER ASS tunes 420 to 460 Mc/s
with knob and dial (not cal in freq) £2. VALVES QQV03-20
with base £2 ea 5763 60p ea. TRANSISTOR MOD TRANS
matches 2xOC35 to QQV03-20 £1-45. X POINTER IND as
dual 115 Ua movements for use with R1155 £1-58. METER
UNIT nav display special purpose cent reading type new
with circ £1:15. CARBON MIKES 100 ohm with swt type
T17 new £1:15. AMERICAN 73 Radio Mags back issues
6 different for £1. SCREW TERM none insul type 3/8th
head 4 Ba stud 5 for 60p. SPEAKER UNITS P.A. type
8 ohm in case size 9 x 9 x 8" by Truvox £3-30. RADIO TELE-
METER units L.F. radio Rx with 6 valves, 34" spk, 2 motors,
coin box unit in neat case with int main P.U. will mod to
radio 2 with circ £4-95. CODER UNIT contains 10 min
valves, 13 min. 12v relays 12 min micro swts plus misc parts
in case £3-23. B.N.C. type coax sks single nut fix type 75 ohm
with short length of cable 5 for 70p. R.F. SWT relays 12v
coil as 2 N.O. and 1 N.C. RF contacts plus 2 N.O. aux contacts
uses reeds 75 ohm Z 55p ea. REED RELAYS coil 110 ohm
10/14v plug in type, two types available, 6 N.C. or 6 N.O.
contacts with base 44p ea. COAX CABLE good quality
75 ohm type UR56 20 yds for £1-42. PRESS GAUGE thought
to be Qil scale 0/120 elec operated vehicle type new 50p.
DUAL GANG 10K ohm w.w. pot 24" dia with knob and dial
with circ of AF Osc £1-35. TEST SET 502 with 2:5 Ma FSD
meter 3 yax swts, terminal, neons etc in case with mod for
5 range DC voltmeter £2-10.

Please send free prospectus to:

Name

I Address

The above goods are ex. equipment unless stated
otherwise, prices include Vat & postage,

A. H. SUPPLIES

57 MAIN ROAD, SHEFFIELD, S9 5HL
444278 (0742)

—_——]

THE PEMBRIDGE COLLEGE OFELECTRONICS
(Dept. pw2 ) 34a Hereford Rd., London W2 5AJJ
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ESSENTIAL BOOKS FOR RADIO AMATEURS

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

A brand new book covering all aspects of modern teleprinter
techniques. Full descriptions and maintenance data for all
) ) ' widely-used machines, together with design and use of
Success in the RAE should be assured if all that it contains ancillary equipment. D‘eﬁnitew a book for the teleprinter
is understood and remembered. enthusiast's work bench.

84 pages 90p post paid 376 pages £5-35 post paid

RADIO AMATEURS’ EXAMINATION
MANUAL
by G. L. Benbow, G3HB

The standard work for all would-be licensed radio amateurs
studying for the Radio Amateurs' Examination,

A GUIDE TO AMATEUR RADIO AMATEUR RADIO TECHNIQUES
by Pat Hawker, G3VA by Pat Hawker, G3VA
This extensively revised 15th edition is an indispensable aid (4th Edition)
to all who want to know more about amateur radio.
Specially designed to assist the newcomer to the hobby, A source book for many usefu! circuits and aerials.
it covers technical, operating and licensing matters. An ideas book aimed at extending the reader's awareness of
96 pages 90p post paid new devices and techniques.

256 pages £1.80 post paid

These are just four of a complete range of technical publications, log books and maps for the radio
amateur. Send a large s.a.e. for the complete list.

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

RADIO SOCIETY OF GREAT BRITAIN

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

GHROMASDINICE -1 (][4 et
P ——
THE [PE] LIOUID GSUSTAL GLOGEN

@® 12 or 24 hour operation . @® Visual Alarm Set
@ Hours and Minutes to Minutes N N—_ N ® Extra “Snooze” Time Alarm
and seconds at a touch ’ ’ ' ' ) -
® Audible Electronic Alarm -‘ ¢ o ® Radio On/Off facility
® Liquid Crystal Display ' ’ ‘ ‘ : ® Mos L.C. Clock Chip
A complete set of parts to build this up-to-the-minute (sorry) project at a
special price. All parts available separately. Ask for Price List NEW
Mullard
LP1400
MM5316 Alarm, Clock Chip £16:50 RS Reed Relay 80p /' Stereo Decoder
odule. g
40 pin 1.C. Socket 44p il Switch 85p p & p 15p. Ex stock.
e g . L Leaflet 10p. If
AN4132 4 digit display (inc. socket) £1 4.317 Xtal. Mike insert 44p / ourchased with LP1185 &6
LM3900 quad amplifier 77p 14pinic. Socket 155p normally £13-96-now £13-49

Dual 555 Timer 2556 only £1-65

VAT INCLUSIVE PRICES o™
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Fig. 6, left, Basic circuit of a

distributed amplifier with the

grid and anode lines forming
delay lines.

N,

The photograph below shows
a 100ns width puise on a wide
band oscilloscope. The ripples
on top of pulise are due to delay

Puise A is reflection of the
pulse generator falling edge in
the connecting cable. Rise time
is less than 8ns corresponding
to amplifier bandwidth in
excess of 45MHz.

By providing trimimers to earth the lines can be tuned
to give the same velocities, shown by the best re-
sponse to a pulse. With a large number of stages,
say more than five, then a gaussian fall-off occurs and
very good pulse response is possible nor limited so
much by the valve capacitances as by the adjust-
ment of trimmers.

The value of RL is such that the wave, reflected
at the open circuit CRT end of the line is absorbed
on reflection, is therefore equal to the impedance of
the line, usually about 250 ohms. Rg similarly loads
the grid line to prevent reflections.

L1, L2 and Cd do not form part of the distributed
amplifier but show how the anode lines may be
extended to form a delay line. The delay line is made
up of sections such as this, carefully sealed from
dust and terminating in the CRT plate capacitance.
The delay obtained may be several hundred nano-
seconds, but a usual figure is a total delay of 200ns,
30ns in the distributed amplifier and 170ns in the
delay line. Generally about 2 or 3ns delay is given
per section (i.e. one L1, one L2, one Cd).

The delay is used to enable the timebase to start
up before the appearance of a fast transient and so
triggering is taken from the amplifier driving the
grid lines, usually by a cathode follower to minimise
loading. The effect of a mistuned delay line is that
internal reflections may occur due to changes in
impedance and the rise time may suffer. The latter
effect is obvious if the rise time is not meeting
specification, but the first fault causes a small ripple
on the top of a displayed fast square wave (500kHz).
The delay line trimmers nearest the CRT plates
affect the leading edge and the trimmers further
back affect later portions of the pulse.

If a pulse generated from a reliable generator and
correctly terminated shows this type of distortion the
first step is to measure the time from the pulse
edge to the ripple using the scope timebase calibra-
tion.

This time is then halved, because of the reflection,
and the number of stages of delay back from the
CRT plates is determined from the time per section
(found by dividing total delay as quoted in the
manual by the number of stages assuming 2-5ns per
section). The trimmers in this region can then be
touched with a metal screwdriver, taking care not to
turn them and the presence of the screwdriver will
cause a hump or dip to appear in the top of the
displayed 500kHz square wave. The trimmer needing
adjustment can be located when the screwdriver in-
creases or decreases the fault. The trimmer is then
trimmed with a plastic trimming tool, and all should
be well. It is not advisable to play with delay lines
as once upset they can take hours or days of hard
work to sort out.

FAULTS

Sometimes failure of a valve in the distributed
amplifier can give rise to reflections indicating a
faulty delay line or distributed amplifier line. Before
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making any adjustments to the lines it is best to
remove each of the amplifier valves in turn. The
faulty valve when removed will clear the fault. An
ideal pulse to display when making these adjust-
ments is the timebase “bright up” or gating pulse,
with the timebase on a suitably fast range. When a
valve is replaced in the distributed amplifier it may
be necessary to make a small adjustment to that
valve’s anode trimmer capacitor, and possibly to the
trimmers on either side, but not to any more.

It cannot be emphasised too much that the delay
line and distributed amplifier should need only small
adjustment very rarely indeed. Playing about will
only result in hours of work, possibly requiring the
scope to be returned to the manufacturers for a
major overhaul (probably costing £50 or more).

DELAY LINES

The advantages of a delay line tor pulse work are
many, the main one being that a signal can trigger
the timebase, and then, when it is running, the signal
arrives at the Y plates. There are several good scopes
around of quite wide bandwidth, but lacking a de-
lay line, and so are limited in their applications to
pulse work. However coaxial cable can be used for
delay purposes. Standard 70 ohm cable is suitable
and has a wave velocity factor of about 0-66. This
gives 195m of cable for a Tusec delay or, for the more
usual 250ns delay, a cable length of 48m, which can
be conveniently bought as a 50m drum of cable and
left coiled on the drum.

It is necessary to load the cable at either the scope
or source end with a 70 ohm resistor to prevent reflec-
tions. In use, one end of the cable is plugged into the
scope input socket and the signal is applied at the
other end. The timebase is set to external trigger
and the trigger lead is connected to the source end
of the cable. Fig. 7 shows the general idea which
although it seems crude is a useful method of obtain-
ing a constant delay without upsetting the input
wave.

BEAM SWITCHING
We have so far considered only a single beam Y

deflection system. Often two traces are required -

simultaneously and the obvious method would be a
double beam tube and two Y deflection systems. In
the light of the above discussion two distributed
amplifiers and delay lines would cost a lot of money
and the time taken in adjustment would be enormous,
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not to mention 36 Y output valves (9 valves per half
section)!

Usually wide band scopes employ beam switching
techniques where two signals are displayed

50m drum of
7001 co-ax

Ext. trig lead

]Input

Fig. 7. Set-up using a 50m drum of co-axial cable as a simple delay line.

alternately. The Y amplifier requirements are the
same as for single trace operation and so one good
amplifier can be built into the nmiain frame and a
dual trace plug-in used.

Fig. 8 shows the bare essentials of a dual trace
unit the heart of which is the multivibrator. Tn the
simplest mode of operation the multivibrator changes
state during each flyback period, triggered by the
sync feed. For ecach scan the multivibrator is in
alternate states and the gates alternately open and
close. When CHJ gate is open CH2 gate is closed and
the CH1 signal is displayed. On the next scan CH2 is
displayed and so on. By manipulating the separate
shift controls two separate traces are seen.

At fairly low timebase sweep rates the traces are
seen to alternate and this is known as the “alternate”
mode or just ALT. To overcome the flicker the multi-
vibrator can be free run at 100kHz or so. Thus CH1
and CH2 signals are displayed in quick succession.
This method, called CHOP is useful at all sweep
speeds but especially at low sweep speeds where the
ALT mode produces flicker. The display is simul-
taneous in real time up to the switching speed, but
sometimes beat effects occur with the switching wave-
form and in these cases ALT is used.

To be continued
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Mc Murdo PP10 and PS10 i0way edge plugs and sockets with cover ex
brand new equipment 25p.

Mc Murdo B11A Nylon Valveholder or Relay Base. Ex brand new equipment
10p.

Flexible Connecting Wire, assorted colours. 100 yards for £9-00.
Eddystone Die-Cast Boxes with Lid 45" x 28 x 15* 50p,

Brind r:gw Wire-Wound Resistors 1-7 watts. Good selection. 100 for £1 00
P. & p. 15p.

Assorted Capacitles, Silver Mica, Tubular and Disc Ceramics, Polystyrene
Tr dously good selection, 300 for £1-00, p, & p. 20p.

Mullard Pot Cores LA3 50p, LA4 75p, LA2100 50p.
Rotary Switch 1 pole, 14 way, 3 bank, good quality, excellent value 35p.
Colvern W/Wound Potentiometer Spindie Type 10 ohms 35p.
Add 109 VAT to total order.
MAIL ORDER ONLY

XEROZA RADIO

1 EAST STREET, BISHOPS TAWTON, DEVON

PROJECT CASES

ALL ALUMINIUM = EASIER TO WORK
SIDE AND TOP * RICH BLUE HAMMER
FINISH FACIA ° MATT BLACK, SILVER or
BRUSHED FEET and four Vero P.C.B. ‘snap in’
fixing posts with each case.
Sizes in inches
2x8x4 £1:20
2x10x6 £1:50
3x10x6 £175
4x10x6 £2-00 :
All prices include V.A.T. plus post and packing.

SOUND SYSTEMS
30 FOXHOLES ROAD, BOURNEMOUTH

YATES ELECTRONICS

(FLITWICK) LTD.

DEPT PW, ELSTOW STORAGE DEPOT
KEMPSTON HARDWICK
BEDFORD

RESISTORS

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

W Mullard CR25 carbon fikn—very small body size 7:5 x 2°5 mm.

W 2% ELECTROSIL TRS.

Power Values Price

watts Tolerance Range available 1-99 100
$ 5;’/° 4-70-2-2MQ E24 ip 0-9p
4 10%, 3-3MQa-10MQ EI2 Ip 0-9p
4 2% 10Q-IMQ E24 3-5p 3p
¥ 10%, 19-3-9q EI2 Ip 0-9p
t 5% 4-70-1Mq Ei2 ip 0-9p
4 10% 1Q-loq EI2 6p 5-5p

° . . .
Quantity price applies for any selection. Ignore fractions on total order.

DEVELOPMENT PACK
0-5 watt 59% Iskra resistors 5 off each value 4-7Q to IMQ.
EiI2 pack 3i5 resistors £2-40. €24 pack 650 resistors £4-70.

POTENTIOMETERS
Carbon track 5k Q to 2MQ, log or linear (log W, lin +W).
Single, 12p. Dual gang (stereo), 40p. Single D.P. switch, 24p.

SKELETON PRESET POTENTIOMETERS
Linear: 100, 250, 500 2 and decades to 5M Q.

mounting (01 matrix).
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each.

Horizontal or vertical P.C,

TRANSISTORS

ACIO7  I15p | AFI26 20p | BFI15 25p | QC42 12p | 2N3707 12p
ACI26 12p | AFI39 32p | BFI73 20p | OC44 i2p | 2N3708 10p
ACI27 I5p | AFI78 32p | BF177 28p | OC45 12p | 2N3709 Ilp
ACI28 i5p | AF180 40p | BF178 32p | OC70 12p | 2N3710 lp
ACI13I 12p | AF18I 40p | BFI79 32p | OC7I 12p | 2N3711 1lp
ACI32 12p | BCIO7 12p | BFI80 32p | OC72 I2p | 2N3819 32p
ACI76 I15p | BCI0B 12p | BFI8I 31p | OCs8l 12p I 2N4062 12p
AC187 22p | BCI09 12p | BFI194 l4p | OCB2D i2p ' 2N4286 20p
ACIB8 22p | BCl47 12p | BFI95 14p | 2N2646 60p 2N4289 20p
ADI40 50p | BC148 12p | BF197 I5p | 2N2904 20p 40360 35p
ADI49 45p | BCI49  12p | BF200 32p | 2N2926 10p | 40361 35p
ADI61  33p | BCIS7 14p | BFY50  20p | 2N3054 58p | 40362 40p
ADI62 36p | BCIS8 14p [ BFY51 20p | 2N3055 60p | 40408 40p
AFl14  20p | BCI59 t4p | BFY52  20p | 2N3702 13p | ZTX108 15p
AFIE5  20p | BCIB7  22p | BUIO5 225p | 2N3703 12p ' ZTX300 I5p
AFI16  20p | BDI3I 75p | OC26 45p | 2N3704 13p ZTX302 20p
AFII7  20p | BDI32 75p OC28 50p | 2N3705 12p | ZTX500 I5p
AFt18 38p | BDI33 75p | OC35 50p | 2N3706 lp | ZXT503 20p

WIRE WOUND POTS. 3W, 10, 25,
500 and decades to 100k 0, 45p.

ZENER DIODES
400mW 59 3-3V to 30V, I2p.

DIODES
RECTIFIER SIGNAL
BY 127 1250V 1A i2p QAS8s 7p
1N4001 oV 1A 7p OA3%0 5p
IN4002 100V 1A 8p A% 5p
1N4004 400V 1A 8p OA202 Tp
1N4006 800V 1A 10p IN4[48 5p
1 N4007 1000V 1A 10p BALI4 8p
SLIDER POTENTIOMETERS i
B6mm x 9mm x I6mm, length of track 59mm.

THYRISTORS

DUAL GANG, 10K + I0K etc. log. or lin. 60p.
KNOB FOR ABOVE, 12p.
FRONT PANEL, 65p.

2N5060 50V 0-BA 65p
2N5064 200V 0-8A 80p
106F 50V S5A 55p
106D 470V SA 80p

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.

C.W.O. PLEASE, POST AND PACKING
PLEASE ADD 10p TO ORDERS UNDER £2,

Catalogue which contains data sheets for most of the
components listed will be sent free on request.
10p stamp appreciated.

Callers Welcome Mon. to Sat. 9 a.m. 5 p.m.

PLEASE ADD 109, VAT

MULLARD POLYESTER CAPACITORS C296 SERIES

400V: 0-001u4F, 0-0015uF, 0-0022xF, 0-0033uF, 0-0047uF, 2ip. 0-0068uF, 0-0luF,
0'015u4F, 0-022uF, 0-033uF, 3p. 0-047u4F, 0-068uF, 0-1uF, 4p. O-154F, 6p. 0-224F,
74p. 0-334F, 1lp. 0-47uF, 13p.

160V: 0-01uF, 0-0154F, 0-0224F, 0- 0334F, 0:047uF, 0-0684F, 3p. 0- | 4F, 34p. O* I154F,
44p. 0-224F, 5p. 0-33uF, 6p. 0-47u4F, 7ip. 0-68uF, lip. I-0uF, 13p.
MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. mounting: 0-0iuF, 0-0I5uF, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF,
3ip. 0-1uF, 4p. 0-154F, 0-22u4F, 5p. 0-334F, 6ip. 0-47uF, Bip. 0-68uF, 11p. |-O0uF,
13p. 1-54F, 20p. 2-24F, 24p.

MYLAR FILM CAPACITORS [00V
0-001uF, 0-0024F, 0-0054F, 0-01u4F, 0-02uF,
24p. 0'04uF, 0-054F, 0-068uF, O- |uF, 3{p.

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

ELECTROLYTIC CAPACITORS

(1F/v) 1763, 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, 47/10, 47/25, 47/40, 68/6-3,
68/16, 100/4, 100/10, 100/25, 150/6-3, 150/16, 220/4, 220/6 '3, 220/16, 330/4, 6p. 47/63,
100/40, 150/25, 220/25, 330/10, 470/6-3, 7p. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p,
470/10, 680/6-3, | Ip. 100/63, 150/63, 220/63, 1000/10, 12p. 470/25, 680/16, 1500/6- 3, I3p.
470/40, 680/25, 1000/16, 1500/10, 2200/6-3, I8p. 330/63, 680/40, 1000/25, 1500/16,
2200/10, 3300/6- 3, 4700/4, 21 p.

SOLID TANTALUM BEAD CAPACITORS i2p
-buF 35V 2-24F 35V 22uF 16V
0-224F 35V 4-7uF 35V 33u4F 10V
0-47uF 35V 6-8uF 25V 47uF 6-3V
1-0uF 35v 10uF 25V 100uF 3V
VEROBOARD Al Gl JACK PLUGS AND SOCKETS
9 o Standard sc d 28p 2-5 insulated 12,
2i x 31 22p  l6p Standard insurated 185 3-Smm insulaced 125
2y x 5 24p 24p Stereo screened 40p 3'5mm screened 18p
g; : g* ;-;: %;: Standard socket 20p 2-5mm socket Ip
1705 23 75p  57%p Stereo socket 30p 3:5mm socket Itp
:; x g (olain) 100p ggp D.ILN., PLUGS AND SOCKETS
x plain — p . : i o : o . .
17 % 31 ﬁpiain) - 60p %lsg‘\%pt’méiz:‘: :!i(.)' 5 pin 240° 6 pin, 7 pin
I;ixx2§ (z:;::; - ?%: 4 way screencd cable, 25p/metre.
2% x 3% (plain) — e 6 way screened cable, 30p/metre.
Pin insertion tool 52p 52p
Spot face cutter 42p 42p BATTERY ELIMINATOR X £1.50
Pkts 50 pins p 20p 19V mains power supply. Same size as PP9 battery.

LARGE (CAN) ELECTROLYTICS
1600u4F 64V  74p 2500uF 64V BOp
2500uF 40V 74p 2B00uF 100V £3.20 4500uF 25V £1-68
2500uF 50V 58p 3200uF 16V 50p 5000uF 50V £1-10

HIGH YOLTAGE TUBULAR CAPACITORS—1,000 VOLT
0 0

4500u4F 16V 50p

-0luF [ 0-047uF  13p 0-224F 20p
0-0224F  12p 0-luF 13p 0-47uF 22p
POLYSTYRENE CAPACITORS 160V 2i%
tOpF to 1,000pF El2 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 combustible gases such as hydrogen, carbon monoxide,
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 circuits 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 97p
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.

' kil
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ALL OUR PRICES INCLUDE V.A.T.

BSR LATEST

STEREO AND MONO
Plays 18", 10” or 7” records.
Auto or Mannal. A high
quality unit backed by BSR
reliability with 12 months’
guarantee. AC 200/250v.
8ixe 18} x 1ltin.

Above mo::r ::u: g;iin.
Below motor boar n. .
With STEREO and MONO XTAL £6-75 post 350,

PORTABLE PLAYER CABINET

5]“““ do‘li::.“muk roxinﬂa' ﬂc:““d
ver fron o. Chrome g,
Motor board cut for BSR deck. £4.50 rost 255.

COMPACT PORTABLE STEREO HI-FI

Two full size londspeskers 132 x 10 x 3iin, Player
unit clips to londspeakers making it extremely compact.
Overall size only 183 x 10 x 8}in. 8 watts per channel. plays
all records 33 ;g .
rpm, 45 rpm.
Separats  vol-
ume & tone
controls. 240v
AC mains, :

SUPERSLIM
=

Attractive
Teak finish
Weight 181ba.

Bargain Price
£25

85p carriage

ANOTHER RCS BARGAIN!

ELAC 9 x 5in. HI-FI SPEAKER. TYPE 59RM. THIg
FAMOUS AND WIDELY USED UNIT NOW AVAILABLE
AT BARGAIN PRICE 23-80.

10 WATT, 8 OHM. CERAMIC MAGNET.

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode, Printed Cirouit,
Bridge Rectifiers and Double Wound Mains Transformer.
Input £00/240V a.c. Output voltages available 8 or 9 or 12

or 15 or 18 or 20V d.c. st 100mA or less.

PLEASE STATE VOLTAGE REQUIRED. £7 .2/() Post
Detalls 8.AE. Bize 8} x 1} x 1lfin. 20p
R.C.S. GENERAL PURPOSE TRANSISTOR

PRE-AMPLIFIER BRITISH MADE

Ideal for Mike, Tape, P.U., Guitar, etc. Can be used with
Battery 9-12v. or H.T. line 200-300V. d.c. operation. S8ize
13”7 x 1}” x 1”. Response 25 c/s. to 25 Kc/s, 26 dB gain.

For use with valve or transistor equipment. 99 Post,
Full instructions supplied. Details 8.A.E. P 200

E.M.l. WOOFER AND TWEETER KIT
Wooler 101 x 6}in. Ceramic Magnet, 440z. 18,000 lines,
Tweeter 31in. square, 10,000 lines. Crossover condenser
full instroctions supplied. Impedance 8 ohms.

Power 12 watts. £6-T5 Ppost 45p.

BRITISH FM/VHF TUNING HEART

88 to 108 M/CS British made. 2 Transistors ready aligned
requires 10-7 M/CS LF. Complete with tuning gang.
i ljod but some technical experience

SPECIAL OFFER

SMITH'S CLOCKWORKE 15 AMP e |
TTME SWITCH 0-60 MINUTES B
Single pole two-way, |
Surface mounting with fixing |
screws. Will replace existing wall |
switch to give lizht for return home,

garage, sutomatic anti-burgular lights, etc. Variable knob.
Turn on or oft at full or intermediste settings. Makers
iast list price £4-50. Brand new and fully guaranteed.
Fally insulated. OUR PRICE £1:65 Post 25p

WEYRAD P50—TRANSISTOR COILS

Driver Trans. LFDT4. .65p

Printed Circult, PCAL. .85p
P

1.B. Tuning Gsng ....85]
Weyrad Booklet ......10p
OPTL......oocvnnnnn o5p
Ferrite Rod 8 x {in. 20p 6 x }in. 20p 8 x {in. 10p
VOLUME CONTROLS | 80 onn Coax 5p. vd.
BRITISH AERIALITE
e °‘I“‘l‘;' "1’: ";';‘og;' AERAXIAL-AIR SPACED
0 p. D.P. B5p. | 40 yd. £1-40; 60 yd. 28.
STEREO L/8 55p. D.P. 75p. | FRINGE LOW LOS8
Bdge BE.8.P. Transistor 25p | 1dval 825 & colour 1 0P yd.

8in & 10 x 6in ELAC _ __ _
HI-FI SPEAKER =7

Dual cone plasticised roll i
surronnd. Large ceramic
magnet. 50-18,000 c¢/s. i
Bass resonance 55 c/s. \

8 ohm impedance. \¢
Bin. 10 watt, £3.75 Eun %
Post
. 289

essential.

Our price £3-95 5o
MAINS TRANSFORMERS

All post
25p each

-90p
HEATER TRANS. 63V 34 76p
GENERAL PURPOSE LOW VOLTAGE, Trapped outputs
at 2 smp, 8, 4, 5, 6, 8, 9, 10, 12, 15, 18, 24 and 30V 23-00
1 amp, 8, 8, 10, 12, 186, 18, 20, 24, 80, 86, 40, 48, 60 23-00
8 amp, 6, 8, 10, 12, 18, 18, 20, 24, 30, 86, 40, 48, 60 £4-00
8 amp. 6, 8, 10, 12, 18, 18, 20, 24, 80, 86, 40, 48, 60 £6-00
5 amp. 6, 8, 10, 12, 18, 18, 20, 24, 80, 36, 40, 48, 60 £9-76
5, 8 and 18V 5 amp £1-20. 8 amp, 3, 5, 8, 10, 18 and
5-0-5V £1-30, Ditto 5 amp. £1-50; 8-0-8V 500mA 90p
9V 1 amp 95p 12V 300mA 75p 12V 500mA 85p 12V 750mA
95p. 40V 1 amp £1-75.
AUTO TRANSFORMERS, 115V to 230V or 230V to 115V
150W £2-25; 500W £6-25; 750W 210;1000W £15
CHARGER TRANSFORMERS. Inpnt 200/250V.
for 6 or 12V, 1} amp £1-50; 2 amp £1-80; 4 amp 23-50
BATTERY CHARGERS. Ready bullt with leads and clips
13 amp 22; 4 amp £4; 5 amp. 24-50.
FULL WAVE BRIDGE CHARGER RECTIFIERS;
8 or 12V outpnts. 1} amp 40p; 2 amp 55p; 4 amp 85p.

MAINS ISOLATING TRANSFORMER

Primary 0-110-240V. Secondsry 0-240V. 3A. 720W.
Insolated terminals. Varnish impregnated. Fully enclosed
in steel case with fixing feet.  OUR PRICE £ |o Carr.
Famous make. (Value £19) 80p
Can be nsed as 800W suto transtormers 240-110V.
IDEAL FOR COLOUR T.V. OR GARDEN TOOLS.

E.M.1. 131 X 8in.
SPEAKER SALE!

With twin tweeters £4.50 .'

and crossover, 10 watt,

8tate 8 or 8 or 15 ohm.

(As illustrated) Post 25p
With flared tweeter cone and ceramic
magnet. 10 watt.

Bass res. 45-80 c/s. £2'75
Fluz 10,000 gsuss,

State 8 or 8 or 15 ohm. Post 25p
BOOKSHELF CABINET

Bixe 18 x 10 x 9in. teak finish

Fost :
25p

BET OF 3 MOTORS FOR COLLARO STUDIO, 115 VOLT
TAPE DECK £2-50 Post 50p.

£6-

BLANK ALUMINIUM CHASSIS. 18 s.w.g. 2fin. aides
8 x 4in. 48p; 8 x @in, 53p; 10 x 7in. 63p; 12 x 8in. 85p;
14 x $in. 90p; 16 x 6in.90p; 12 x 8in. 50p; 16 x 10in, £1.
ALUMINIUM BOXES 3 x 3 x 3in. 80p; 4 x 4 x 4in. 70;
6 x4 x 4in. 80p; 9 x 4 x 4din, £1; 12 x 4 x 4in, £1.80.
ALUMIRIUM PANELS 18 s.w.z. 6 x 4in. 12p; 8 x bin.18p;
}.3 x ::n:gp,ilz) xgln.foipn;llf x 8in. 25p; 12 x 8in, 84p;

x 8in.34p; 14 x Oin. 8 x 12in. 47p; 18 x 10in. 80
PAXOLIN PANEL 10 x 8in. 20p. ® 4

SPECIAL OFFER

3 INCH PANEL METRE 50 MICRO AMPS, UNUSUAL
S8CALE REQUIRES RECALIBRATING £ I .75 Post 20p

RADIO COMPONENT SPEGIALIST

Minimum post 20p.

72

lllustrated Brochure, Radio Books & Components Lists 10p.

NEW ELECTROLYTIC CONDENSERS
1

2/350V .. l4p /257 .. 10p | 32+ 38/8850V .. 40p
4/350V .. 14p | 250/25V .. 14p | 50+50/300V .. 50p
8/450V .. 18p | 5OO/25V 20p | 60+100/850V .. B5p
16/450V  28p | 1000/25V 86p | 32+32/250V .. 20p
32/450V  85p | 1000/50V 47p | 82+32/450V .. 60p
32/500V 50p | 8-+8/450V.. 22p | 850+ 50/326V .. 88p

/25V .. 10p | 8+16/450V 25p | 82432+ 88/350V 65p
50/50V .. 10p | 16+16/450V 40p ! 32+382+32/450V 85p

LOW VOLTAGE ELECTROLYTICS

1, , 4, &5, 8, 16, 5, 80, 50, 100, 200mF. 15V. 10p.
500mF. 12V. 15p; 25V. 20p; 50V. 30p.

1000mF. 12V. 20p; 25V. 86p; SOV, 47p; 100V. 70p.
2000mF. 8V. 26p; 25V. 48p; 50V. 87p.

2500mP. 50V. 62p; 8000mF. 25V. 47p; 80V. 65p.
5000mF. 6V, 25p; 12V, 42p; 25V. 76p; 85V. 85p; 50V. 95p.

CERAMIC 1p¥ to 0-01mP, 4p. Silver Mica 2 to 5000pF, 4p.
PAPER 850V-0-1 4p, 0-5 18p; lmF 15p; 2mF 160V 15p.
500V-0-001 to 0-05 4p; 0-1 5p; 0-25 8p; 0-47 25p.
SILVER MICA. Close tolerance 1% 2:2-500pF 8p; 560-2,200
p? 10p; 2,700-5,600pF 20p; 6,800pF-0-01, mid 80p; each.
TWIN GANG. 0-0" 208pF+176pF, 85p; S00pF standard
75p; 865+ 385 with 25+ 25pF Slow motion drive 50p.
SHORT WAVE, SINGLE. 10pF 80p; 25pF 55p; 6OpF 85p.
NEON PANEL INDICATORS, 250V AC/DC Amber 20p.
RESISTORS. iW, tW, 1W, 20% 1p; 2W, 5p. 10} to 10M .
HIGH STABILITY, { w. 2% 10 ohms to 8 meg., 10p.
Ditto 5% Preferred values 10 obms to 10 meg., 4p.
WIRE-WOUND RESISTORS. 5 watt, 10 watt, 16 watt
10 ohms to 100K 10p each; 0-5 obm to 8-2 ohms 10p.

TAPE OSCILLATOR COIL. Valve Type 8bp.
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NEW MODEL “BAKER LOUDSPEAKER” 12in. 60 watt

GBOUPPEOILE 8 or 15 ohm high power full 7.60

eange. Professional qoality.

BAKER MAJOR 12" £9.90
3 Post free

30-14,500 c¢/s, 12in. double
cone, wooler and tweeter cone
with s BAKER
magnet  assembly
baving s flux density of
14,000 gauss and & total flux
of 145,000 Maxwells. Bams
resonance 40 c/s Rated 80
watts. NOTE: 8 or 8 or
15 ohms must be stated.

Module kit, 80-17,000 c/s
with twester, crossover, baffle

and instructions. £ 12,50

Post free

B A Please state 3 or 8 or 15 ohms,

BAKER “BIG-S0UND” SPEAKERS
‘Group 25’ ‘Group 35'

12 inch 12 inch

25 watt £8-80 35 watt £9-90 50 watt
8 or 8 or 16 ohm | 8 or 8 or 15 obm | 8 or 15 ohm
TEAK VENEERED HI-FI SPEAEER CABINETS

For 12in. or 10in. dia. spesker 20 x 18 x 8in. 2880 Post 25p
For 18 x 8in. or 8in. spesker 18 x 10 x 8in. £5-50 Post 25p
For 8 x Sin. speaker 18x 8 x 8in. £4-40 Post 25p
For 8in. and (weeter 12 x 8 x 8in. £4-00 Post 26p
LOUDSPEAKER CABINET WADDING 18in. wide, 15p it

EM! 63in. HI-FI WOOFER %

8 ohm, 10 watt. Large ceramic magnet.
Special Rubber cone surround. £ 4

e e

Post free
‘Group 50'
16 inch £

Frequency responss 30-12,000 0
¢/s. Ideal P.A. Columns,

Hi-Fi Enclosure Systems, etc. \
Suitable cabinet 12 x 8 x 8 £4-00.

Suitable Tweeter 2-00.

~—
ELAC CONE TWEETER

The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and s smooth extension of total response
from 1,000 c/s to 18,000 c/s, Size 3}
8} x 2in. deep. Rating 10 watt, 8 ohm
Sultable d Post 20p
Crossover £1-30
SPEAKER COVERING MATERIALS. Samples Large 8.A.E-
Horn Tweeters 2-16kc/s, 10W 8 ohm or 15 ohm $1-95.
CROSSOVERS TWO-WAY 3000cps 8 or 8 or 15 ohm £1-30
LOUDSPEAKERS 8 OHMS. 7 x 4in. £1-25; 8iin, £1-50,
8 x bin. £1-60 8in. £1-75; 10 x 6in, £1-80; 10in. 22-00.
SPECIAL OFFER: 80 ohm, 2iin.: 2{in. 85 ohm. Rin.,
8in., 25 ohm, 2}in, dis., 5in. dia, 67 x 47 £ EACH
15 ohm, 8in. dis.; 6 x 4in.; 7 x 4in.; 8 x 5in. TYPE
8 obm, 24in.; 24in.; 8tin.; 5in. dis. (6 < 4in. 8 ohm £1-50)
RICHARD ALLAN TWIN CONE LOUDSPEAKERS.
8 in. dismeter 4 watt £2-50. 10in. dismeter 5 watt £22-50;
12 in, diameter. 8 watt £2-85.
VALVE OUTPUT TRANS. 40p; MIKE TRANS. 50:i 40p.
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
Groups, Disco and P.A. 4 inputs
speech and music. 4 way mixing.
(s):tpuc 8/15 ohm. s.c. Mains.

£49::
parate treble and bass controls. 2100
SUPER VALVE MODEL 100 WATT CALLERS ONLY £69.
BARGAIN AM TUXER. Medium Wave.

ist P Ferrite aerial. 9 volt. £4-95

BARGAIN 4 OBAIIE_L.-TBAHS!STOB MONO MIXER.
Add musical highlights sud sound eflects to recordings.

Will miz Microphone, records, tape and tnner £4.50
with separats controls into single output. 9 volt.
TWO CHANNEL STEREO VERSION £5'95

BARGAIN § WATT AMPLIFIER. 4 Transistor £4.50
Push-Pull Ready built, with volume, treble
and basa controls 18v. DC operation.

COAXIAL PLUG 10p. PANEL SOCKETS 10p. LINE 18p
COAXIAL OUTLET BOXES, suriace, 36p.

BALANCED TWINK FEEDER 800 ohms 5p ysrd. JACK
SOCKET 8td. open-circult 1l4p, closed-circult 23p.
Chrome Lead Socket 45p. Phono Plugs 8p. Phono Socket 5p.
JACE PLUGS 8td. Chrome 20p; 8-5mm Chrome 12p. DIN
SOCKETS Chassis 8-pin 10p;: 5-pin 10p. DIN SOCKETS Lead
$.pin 18p; 5-pin 25p. DIN PLUGS 8-pin 18p: 5-pin 25p.
VALVE HOLDERS, 5p; CERAMIC 10p; CANS bp.

REVERSIBLE 4 POLE MOTOR £1-95
U 1,400 r.p.m. Reversible 42 Watt, Post 25p
9 spindle 1}” x 7/35". sise 8}” x 3", As

illustrated. With Cooling Fan 240V A.C.

E.M.l. GRAM MOTOR £| .oo
120v. or 240v. A.C. 2,400 rpm. 2-pole
70mA. 8ize 27 x 21 x 2lim. Post 25p.

337 WHITEHORSE ROAD, CROYDON

Open 9—6 Wed. 9—1 Sat. 9—5 (Closed for lunch 1.15—2.30)
Buses 50, 68, 159.

Rail Selhurst. Tel. 01-684 1665
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SHORT WAVE DX
by MALCOLM CONNAH

O those of you have not been up in the loft for

I some time I would suggest that you nip up

there a bit sharpish and have a look round.
This all stems from the mention in the March column
that Richard Staples had found an Eddystone 680X
in his loft.

Shortly after publication of that issue 1 received
a letter from H. B. Sheward of Tavistock in Devon
who wrote: “Knowing I would not be so lucky (as
Richard Staples) I ventured into my loft with the
aid of a ladder on Sunday last and came up with the
following odd items:—BC1147A, Heathkit VF],
Heathkit HG 10, R109, No. 62 set, No. 38 set, No. 18
set, No. 19 set, No. 22 set, PCR 1, Class D Wavemeter,
R103, No. 52 set, B23, several vintage sets and, wait
for it, a Hallicrafters S120 and a Hammarlund HQ
140 X.”

With that little lot Mr. Sheward could almost open
a shop. I do not suggest that you will all be as lucky
but if you live in a fairly elderly house there could
well be an old piece of radio equipment in the loft
which could be put to better use.

Readers’ Logs

The first log this month comes from John Spinks
of Norwich who has been concentrating on the 60
metre band. This concentration plus a Trio 9R-59DS,
75 foot long-wire and an A.T.U. produced the follow-
ing excellent results:

4790 Springbok Radio, South Africa at 2135.
4800 R. Lara, Venezuela, heard at 2348.

4825 Moscow, news in Russian at 2030.

4860 AIR, Delhi, chanting at 2110.

4880 R. Peking in Chinese at 2155.

4900 R. Juventud, Ven., in Spanish at 0040.

4904 Fort Lamy, Chad Rep., in French at 2035.
4905 R. Relogio, Brazil, pop music at 0020.

4930 Majek, USSR, in Russian & English at 2130.
4940 Frunz, USSR, Russian opera at 2115.
4972-5 R. Yaounde, Cameroon in French at 2150.
4980 R. Ghana, African news at 2105.

4980 Ecos del Torbes, Ven., heard at 0001.

4990 Lagos, Nigeria, sports news at 2230.

5010 R. Garoua, Cameroon, French talk at 2205.

5030 R. Continente, Ven., music at 0034.
5035 R. Alma Ata, USSR, Russian talk at 0040.
Paul Broadhurst, who lives near Bristol, used his
Trio 9R-59DS with a 150 foot long-wire and 19 metre
* dipole to hear the following stations:

6025
6050
6070
6150
6160
6165
6190
7195
9550
9610
9735
9760
11880
15120
15155
15300
15425

Steve Davis of Hanworth

R. Lisbon, Portugal noted at 2045.
Rome, Italy sign on at 2030.

R. Sofia, Bulgaria, sign on at 1600.
R. Belgrade, Yugoslavia at 2020.
Brussels, Belgium noted at 2315.
R. Kiev, noted at 1940.

Vatican Radio noted at 2050.

AIR, Delhi at 2200. S

Radio Finland, sign on at 2030.

R. Canada Int., sign on at 2058.
VOA, Monrovia, Liberia at 2120.
Accra, Ghana noted at 2115.

Voice of Turkey noted at 2200.
Voice of Nigeria noted at 1620.
RSA, South Africa, sign on at 1800.
HCJB, Quito, Ecuador at 2010.
Vienna, Austria noted at 1840.

in Middlesex has a

Satellit 6001 receiver and 10 metre dipole enabling
him to hear:

3985
5000
5000
6155
9480
9505
11720
15130
15415
21525

SBC, Berne in English at 1530.
WWYV, Colorado, USA at 0900.

IBF, Turin, Italy at 1000.

Vienna, Austria in English at 1830.

R. Tirana, Albania in English at 1630.
R. Prague in English at 1500.

R. Nacional, Brazil in English at 2300.
Kol Israel in English at 1130.

R. Kuwait in English at 1730.

WYFR, USA noted at 1600.

Don Kelly of Co. Cork in Eire used his B40 re-
ceiver to hear the following stations:

9535
9550
11755
11765
11835
11855
11940
15165
15250
15440
Mr.

SBC, Berne in English at 1100.

R. Norway in English at 1400.

R. Finland in English at 1405.
Deutsche Welle in English at 1700.
R. Sudan noted at 1600.

R. Prague in English at 1545.

R. Bucharest in English at.1300.
R. Denmark noted at 1400.

RSA, South Africa noted at 1700.
WYFR, USA at 1800.

M. C. Smith of Blackpool has a ‘PW’ 9/12 re-

ceiver, an A.T.U. and an 80 foot long-wire, this set
up enabling him to hear:

6055 R. Australia in English at 2100.
7065 R. Tehran, Iran in English at 1637.
T145 R. Australia in English at 1500.
9005 R. Tehran, Iran in English at 2000.
11765 R. Australia, sign off at 1230.
11790 R. Australia in Thai at 1330.
17935 R. Pakistan noted at 0830.
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MEDIUM WAVE BROADCASTS
by CHARLES MOLLOY

has a Sharp BZ-23 portable receiver with

internal ferrite rod aerial and he reports day-
time reception of BBC Radio Blackburn on 854kHz
at 1355hrs; Radio Merseyside 1484kHz at 1200hrs;
Radio Clyde 1151kHz at 1100hrs. After dark Brendon
has logged Radio Bristol 1546kHz at 1905hrs and
Trans World Radio, Montecarlo at 2300hrs.
Christopher Beaver (Stoke-on-Trent) is another local
radio enthusiast. With his GEC domestic radio and
selection of four 50ft outdoor antennas he has heard
Radio Solent on 998kHz; Radio Birmingham on
1457kHz; Radio Manchester on 1457kHz; London
Broadcasting on 719kHz; Manx Radio (Isle of Man)

BRENDON McNAMEE (Portrush, N. Ireland)

on 1594kHz. Christopher has received verifications °

(QSLs) from BBC local radio stations at Blackburn,
Stoke, Nottingham, Bristol, Teesside and Leicester.

P. Grace (Belfast) refers to the enquiry in the
February issue of Practical Wireless about White’s
Radio Log and mentions that it now appears in
Communications World which is published in the
United States by Science and Mechanics. White’s
Radio Log contains listings of AM-FM-TV-SW
stations in Canada and the United States.

William F, Kitching (Telford, Shropshire) uses a
Grundig Yacht Boy receiver and a 25 metre cutdoor
aerial when DXing on the medium waves. His log
includes Radio Nacional Espana stations at Madrid
on 584kHz; Coruna on 638kHz; Seville 683kHz;
Barcelona 737kHz; San Sebastian 773kHz together
with the Voice of America relay at Kavalla in Greece
on 791kHz; Sud Radio, Andorra on 818kHz; American
Forces Network at Munich on 1106kHz and Stuttgart
on 1142kHz; Vatican Radio on 1529kHz. William
has been a medium wave DXer for two years and he
has received a total of 40 MW QSLs.

Roy Patrick (Derby) has received the following
details from the Independent Broadcasting
Authority’s Engineering Department. Radio Clyde
1151kHz transmits from Dechmont Hill with a power
of 4kW; Radio Birmingham 1151kHz uses 3kW into a
vertical antenna located at Langley Mill; Radio
Manchester is due to start in April on 1151kHz with
a power of 4kW from a site at Ashton Moss. Later
in 1974 Radio Swansea will be on 1169kHz; Radio
Tyneside will be on 1151kHz with 2-5kW while
Radio Edinburgh, Radio Liverpool (Rainford) and
Radio Sheffield (Skew Hill) will all be on 1546kHz.

A number of readers have asked if it is possible
to use a MW loop aerial with a transistor portable
which has its own internal ferrite rod aerial. One
method tried by the writer is to attach the portable
receiver to the centre of the loop in such a way that
the nulls of the loop and the ferrite rod aerial co-
incide. Generally, this will mean that the portable
will be mounted at right angles to the plane of the
loop windings. Coupling between the loop and
ferrite aerial is by induction and the loop and
receiver are rotated together to null-out interference.

VHF/FM DXING
by SIMON DAVID

OW many of you had a bumper bundle on
H Sunday 20th January? An example of what I

mentioned last month, propagating conditions
in the upper atmosphere, caused some fascinating
things to happen. A tropospheric opening occurred
for a few days starting on the 18th. On the 19th we
thought that France had moved into England and on
the 20th and 21st we were truly “in Europe”.

Straight after writing last month’s column, E. W.
Earnshaw, G3ZXN, of Newcastle-on-Tyne wrote to
me. “FM DXing is not impossible from the North
of England”, he writes. He picked up a number of
German and French stations plus—wait for it—

Spain, Yugoslavia and, would you believe, Ankara-

in Turkey.

Of course, there were unusual conditions, but it
is great if you have the patience to wait for them.
For the record a Metrosound FMS20 was used with
an aerial designed for 145MHz (outside U.K. FM
broadcasting). I hasten to add that readers should
not expect such results with the wrong type of
aerial normally. He has now installed an 8-element
beam, 40 feet up, with a rotator.

I have also received a log from our friend Roy
Patrick in Derby for 20th January. This includes
SWF Germany Haardtkopf on 97:-7MHz, HR Frank-
furt Meissner on 99-0MHz and Boulogne on
99-9MHz. His receiver is a Grundig portable. BBC
Radio Humberside has sent Roy a QSL letter for
96-8 and he also picked up Capital Radio (95-8MHz).

I heard that a reader in Ipswich who has a 6-
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element aerial directed towards Wrotham (North
Kent), has picked up BBC Radio Bristol on 95-5MHz
and Rouen (station frequency not stated). His tuner
is @ home made design.

The General Advisory Council of the BBC have
advised the BBC to make representations with a
view to clearing the 97-6 to 100MHz band of all
service users. That would mean that the police fre-
quencies would have to be revised so that the U.K.
can make maximum use of the internationally
agreed 88-100MHz band for broadcasting. I, for one,
am delighted to hear of this and sincerely hope
that they successfully seek the necessary legislation.

Good DXing! Don’t forget to keep in touch. Please
state the approximate frequencies of stations heard
and the signal strength. Also of interest is your
receiver type and aerial used, and the date when
you heard the reported stations.

How about this for a jumbo bag? Peter Taylor
writes from Whitton in Middlesex: “I have an
Armstrong 624 tuner and 3-element Yagi aerial in
the loft”. So far Peter says that he has received most
of the French stations in N.E. France, apart from
those masked by British stations. He also receives
the three Lille transmissions virtually all the time.
On the 20th-21st January he received (and sent me a
cassette recording) the following: Radio Austria
Pfander I 98-2; AFN Frankfurt 98-7; Suddeutscher
Rundfunk I 98-8; Bayerischer Rundfunk, Munich III
97-3 (including signature tune); Sudwestfunk, Haardt-
kopf I 97-7 and IT 93-0; Westdeutscher Rundfunk,
Teutob. Wald IT 93-2 and ITI 97-0; Hessischer Rund-
funk, Biedenkopf I 91-0; ORTF, Besanscon, France
Musique 92-9, France Culture 97- TMHz.
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SUPPLIERS OF SEMI-CONDUCTORS TO THE WORLD
s = SS.-_-.

Telephone { Ex GPOPush Button }{Plastic Power
Comer Intercom Telephones || Transistors

COMPLETE Exactly as internal lelephone systems s(lill in

everyday use where automatic internal ex-
TELEPHONES changes have not yet taken over. Avallable in
Normal Household Type

5, 10 or 15 ways. Complete with cbilrcuits and
3 instructions. Necessary 24 pair cable 22p per
ex. ero. Only$L]. 5 pap
p 45p each §
TELEPHONE DIALS

yard. Price of each instrument is Independant
Standard Post Office fype. Guaranteed in §

P

' £z-75 ”-38;',%. Instrument

ATV, o S gyt Pest o ne
{Tested and .¢..

Guaranteed

Extension Telephann.. 71ip each. p.p 27;p.

£1-373 for 2. P.&P. 55p.
B79 4 IN4007 Sil. Rec. diodes. 55

.

LOON
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These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, avaiiable
In NPN or PNP at the most shatteringly low
prices of all time. We have been selilng these
successfully in quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.

Range 1, VCE. Min 15. HFE Min 15,

§
S
S
5
-
S
5
§ 1-12 13-25  26-50
\ 40 Watt 22p 20p 18p
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90 Watt 264p 24ip 22p

Range 2. VCE, Min. 40. HFE Min 40

1-12 13-25  26-50
40 Watt 33 3 29p
90 Watt 38ip 36ip 33
Complementary pairs matched for gain at
3 amps. 11p extra per pair. Piease state NPN
or PNP on order,
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\\_\\\

LM330 Audio 1.C. as featured in Practical

These phones are extensions and do not con-
1,000 PIV lamp plastic

tain bells.
Wireless Dec. issue, complete with application
B3t lo Reed Switches, 17 long, ssp

‘\ data £1-10p.
- \ INTEGRATED CIRCUITS

We stock a large range of I.Cs at very com-

petitive prices (from 11p each). These are all
Llslted in our FREE Catalogue, see coupon
elow.

METRICATION CHARTS now avatlable
This fantastically detalted conversion calcula-
tor carries thousands of classified references
between metric and British (and U.S.A.)
measurements of length, area, votume, llquid
measure, welghts etc.

Pocket Slze 13p Wall Chart 18p

LOW COST DUEL IN LINE I.C. SOCKETS
14 pin type at 164p each } Now new low proflle
18 pin type at 18p each J type

A Cross Hatch ost
Generator £3-85 pai

A complete kit of parts including inted
11} 200 Mixed Capacitors. SSP

DI

N\

Circuit Board. A four position switch gives
X-hatch, Dots, Vertical or Horizontal lines.
integrated Circult design for easy construction
and reliability. A profect in the Sept. '72 edltion
—rigr
Approx. quantity,
counted by weight P&Pi5p
H4 Mixed Resistors.
250 Approx. quantity ss
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7
counted by weight P& P 15p

TESTED & GUARANTEED
H35 loo Mixed Diodes, Germ, SSP

—————

H63 2N3055 type NPN Sil. power
4 transistors. Below spec. devices SSP

Gold bonded, etc.

Marked and Unmarked.

Hé4 3819 N Channel FETs
H38 30 Short lead Transistors, ssp

I

2N3819Tln plast'f‘cst:ase

HéS5 40361 Type NP il. transistors

4 2 0 55p
NPN Silicon Planar types

H39 6 Integrated Circuits. ssp
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He6 4 40362 Type PNP SlI. transistors ssp
4 Gates BMC 962, 2 Flip
Flops BMC 945

TO-5 can comp to HES
Hat 2 Sil Power transistors SSP

BOOKS
We have a large selection of Reference and
Technical Books in stock. Details are in our
tatest Catalogue, Send for it TODAY. using
the coupon below. N.B. Books are vold of

UNTESTED, UNMARKED
comp pair BD131/132

"0 55p
=== Unmarked

Untested Paks
50

Germanium Transistors
PNP, AF gnd RF ssp

B66 lso Germanium Diodes ssp
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B34 loo Silicon Diodes DO-7 SSP

glass equiv. to QA200,
OA202
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Ioo IN914 and IN916 types ssp

H16 E i ters' Pak of
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Send for lists of publications

L

Our famous P1Pak

is still leading in value

Futl of Short Lead Semiconductors & Eiectronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectiflers mounted on Printed Circuit Panels.
Identification Chart supplied to give some
information on the Transistors.

11p P & P on this Pak.
Please ask for Pak P.1. only D9p
7

Please send me the FREE Bi-Pre-Pah Calalogue.

-

2\ o
Over 1,000,000 P
Transistors //

in stock

We hold a very large range of fully marked,
tested and guaranteed transistors, power
transistors, diodes and rectifiers at very
competitive prices. Piease send for free
catalogue.

Our very popular 4p transistors

TYPE''A' PNP Slticon alloy, TO-5 can

TYPE ''B'' PNP Sillcon, plastic encapsulation
TYPE "E" PNP Germanium AF or RF

TYPE ''F"" NPN Silicon plastic encapsulation
TYPE “G" NPN silicon similar ZTX 300 range
TYPE ""H'' PNP silicon similar ZTX 500 range

N
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\
N H20  9( BY12§/7 Type Silicon 55p

Rectifiers 1 amp plastic,
1 Mixed volts.
]

IS Emdai e s N § v B1-10p
\‘ DEMMNSS.-.-. High Speed .
Make a rev counter ||

for your car

The 'TACHO BLOCK'. This encapsulated
block will turn any 0-tmA meter into a linear

and accurate rev. counter for any car with
BUY THESE GOODS WITH ACCESS
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////////////////
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NELSON-JONES ,_ UNER KIT

o ECEoL = VARICAP TUNING

as in ‘W.W." June '73

Now available to readers of ‘Practical Wireless'. The Neison-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 coils!

Tuning is accomplished by variable capacitance diodes and a Push Button Unit with 6 positions. AFC disable is incorporated as
well as a pointer for each button showing tuning position in the range 87-5-108MHz, i.e. each 'button’ is fully tuneable simply
by turning.

Our complete metalwork system is supplied with nuts, bolts, board standofs, 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. LED tuning ind. is also supplied.

Prices for complete kits start at £23.95 + 50p pp. + VAT for mono tuners, (phase locked decoders are also available to fit in
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+ 58p.

TEXAN AMPLIFIER

The Cabinet of the Nelson-Jones Tuner is speciaily designed to match the
Texan amplifidr cabinet, see photographs, so that owners of Texan's are
assured of co mpatibility, both in superb pertormance and appearance.

Texan amplifier kits are available at £28-50 + 50 p pp. + VAT,
Worried about tuner alignment? then letour alignment service take over.

Telephone queries. We have REAL ENGINEERS, not salesmen, to
answer queries.

AUTOMATIC
WIRE STRIPPER

AS SUPPLIED TO
LEADING ELECTRONIC COMPANIES

H A C SHORT-WAVE
. . » KITS

WORLD-WIDE RECEPTION

ALUMINIU
ENCLOSU

@ 6 standard sizes available from your
local retailer.

@ Made from precision extrusions with
integral board guide slots. -

@ Finned sides improve appearance and INCL. PP & VAT
radiate heat.

@ Parallel sides for ease of component GRIPS AND STRIPS

mounting.

Tawous tor over 35 years lor Short-Wave Equip-
ment of quality, *“H.A.C."" were the Original
wappliers of 8hort-Wave Recelver Kits for the
amateur constructor. Over 10,000 satisfled
customers—including Technical Colleges, Hos-
pitals, Public 8chools, R.A.F., Army, Hama, etc.

1874 “DX" RECEIVER

Compiete kit—Price £4-30 (incl. p. & p. & V.A.T.).
Customer writes: “Australia, Indta and America
at loud volume.”—*Ihave now heard over 300

many A 3. I have
received 32 Q.8.L. verifled reports—from all
vontinents. An amazing one-valver.'”
This kit contains all genuine short-wave com-
ponente, drilled chassis, valve, accessories and full
instructions. Ready to assemble, and of course,
as all our products—fully guaranteed. Full range
of other 8.W. kits, Including the famous model
“K plus’ (illustrated above). All orders despatched
by return. Send now for free descriptive catalogue,
of kits & components. Test Report available,
EXCITING COMPETITION for Bhort-Wave
listeners. Bend stamped envelope for detalls.

“H.A.C.” SHORT-WAVE PRODUCTS
29 Old Bond Street, London W.l

WIRE
IN ONE OPERATION

IDEAL GIFT
s ded e i AL b ELECTROLINK

Tel: Chandler's Ford 2952 Telex: 47551
Subsidiaries and Agents ULLSWATER CRESCENT

throughout the World- COULSDON CR32UG SURREY
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SHORT WAVES
by DAVID GIBSON, G3JDG

metres and the other two h.f. bands have fled. In
the abscence of easy DX it appears that we are
separating the real swls from the “Sunday
Listeners”. Most logs which arrived this month were
for 80 metres, although very few dared brave 7TMHz.
Some ideas for Glyn Fisher who requested a good
modern receiver covering 4-6MHz continuously.
Two suggestions: P. Maynard (Lancs) proposes the
EC10 pointing out that it works off six U2 batteries
and can be used anywhere. Barry Keal, GSHDU
(Lancs) reckons the SW717 from Heathkit would
suit, having used one himself for the past two years
as a tuneable i. f. for listening on two metres.

IT seems that all the staunch supporters of 20

Readers' Logs

Jon Hirst (Cambs) claims to have discovered a
very large Lf. net which involves the Royal Signals
Amateur Radio Society. Net controller is said to be
GW3ASW and the frequency for interested s.w.ls is
3-720MHz—listen Tuesdays and Thursdays at 2000hrs
and on 7-050MHz at 1030hrs on Sundays.

Stanley Sharred (Birmingham) is sticking to his
permanent resolution of never making New Year
resolutions. He spent the time instead listening on
topband and offers some juicy callsigns heard on
Trawler territory; GI3YFY, GW3ZQN, EI8H, EP2BQ,
KV4FZ, OE8DM, OLS5AQC, OKIFCW, PYIRO,
VE1AX, VEICO, VEICD, VEIMX, VE1ASJ, VE3DN,
VOIKE, WI1GJE, WIHGT, W2DED, W3BJZ. All these
were c.w. signals which just goes to show what you're
missing if you can’t read morse—yet? Amongst the
s.s.b. stations heard by Stanley on 80 metres were;
CTIHE, JY3ZH, K2RM, K4GSU, KH4NCA, KZ5JM,
TI2ZWD, TI2YF, VE2BZA, VP2VPU, VXI1BT, VXI1FG,
VX2AS, WIMX, WB2KQC/P/2, W3TTW, W3ZBY,
W4YN, WB4KDR, WSFIE, YV3TN, 3A0FY, A peep
on 7MHz c.w. revealed; OA2NYD, PY7BTX, PY7CAR,
VK3MR. No mention of any receiver or aerial with
these logs so one must presume that earholes in the
Birmingham area are considerably more sensitive

than those in Harpenden (maybe it’s something to do
with the drinking water).

First of the 3-5MHz logs comes from John Porter
(Derbyshire) who used a 9R59DS and a 30 metre
wire to bag these on s.s.b.; CR3WB, CT1ATV, EP2BQ,
HBSAFM, I3BYT, JY3ZH, KV4AB, K2BT, LAYLSV,
OHITY, ON4UN, PJ9KH, PY2FOT, VEIBB, VE1JA,
WI1AA, WBSBHDR/P1, 9E5CQ. John alsoc managed
OL7AQX and ZS6ZE on topband c.w.

Letter which appears to be from Stever Tiltell
(bad writing, I expect it’s Ena Boggins or something)
in the Isle of Wight tells tales of eighty metre s.s.b.
signals from; EA3JE, HAOKDA, K5S5EKD, OH7RM,
OK3RJ, PYIFI, PZIDR, VE3ARR/P, VE3FMJ,
VE3GO, VK2LW, W9YADN, W5WZ, YDSAB/P.
YO3AC. Stever (or Ena) says this was the result of
giving the receiver a quick work out coz it was new.
Gear is a RA1 plus PR40 and a “70ft. or so” wire.

Brian Smith has sent in his first log from Somerset.
He reckons to have many more hours of s.w.ling to go
coz he’s only 15. Squeaks of 80 metre s.s.b. were
logged on a 9R59DS and a 130ft. loft aerial from the
following; CTI1VY, CT3AB, EA4LK, EA6BG,
HBSADN, ONSJY, 0Z3SS, VUISX, WICR, 5B4KP.

Craig Ashby (Bucks) has made unspecified changes
in his aerial and earth system which feeds his UR-1A
receiver. Best on eighty metres were; CT3AB,
OKIKPU and SM6CWK. On 7TMHz; DK7KS, ON60S.

Hilton Helm (no relation to Matt, I hope?) writes
from Salisbury in Rhodesia. The receiver is a home-
brew five-transistor regen fed with 50ft. of wire.
Hilton built the receiver during the school holidays
and managed to bag some s.s.b. signals from; A4XFD,
CR6RJ, CR6UE, CX4CR, DJ4KB, DK8FZ, EA3UU.,
EL2CJ, G2JZ, G4ADU, HS1BG, HS4AKF, I18ZPQ.
IODLP, K4YYL, PY1ZAE, PY2CRN, VE7FI, VETMT,
VK2SG, VKS0X, VSIMJ, VUZAIK, VU2MX.
WB2ZHY, W2HIN, W20NV, W4QAW, WTAPA,
W8GKQ, XWS8ES, YBSABH, 3B8CJ, 3B8DX, 4Z4EV.
4Z24MQ, SUTAZ, 5Y4XYP, 5Z4FB, 9HICW, 9M2AT,
9M2FX, 9M2GO, 9VIRR, 9X5NA, 9X5VA. All these
were on 14MHz which just goes to show what’s about.

A. McNeill (Berks) queries some funny callsigns—
CK8T, HE7TMW, KU7KJW, LYIDYM/9 and PTIRA.
Anyone making any sense out of these should consult
a psychiatrist immediately. Meanwhile, with an ex-
RAF R108Z receiver and 33ft end fed, the following
presented themselves on 14MHz; CR6AL, EL20SB/
MM, FGSP, FP8PR, FC8TT, HKIFL, KP4DLC,
LUICV, OATWA, PYILA, TI2WD, TF3SE, VK6FT,
VPOHL, VE3AHB, W5MJQ, W60V, WTAYO, YK10K,
YVSBLT, ZS6JK, ZE8JJ, 9HI1DQ, 9H4C, 4S7CF.
5Z4JDP, 5UTAZ.

Glyn Fisher (Rutland) uses a dipole, MOS FET
converier and an HRO tuning 4-6MHz to log these
on 144MHz; DJ9PCA, DK2RY, DL3SPA, F1BHL,
F1BJD, FIRM, F6ANW, F9FT, G2BAR, GI3GXP.
HB9QQ, PAOVYV, all on s.s.b.

Contests for April include: April 7, 3-5MHz low
power; 20-21, Burmuda (phone); 21, 4 metre open;
27-28, National Amateur Television; May 4-5, 2 metre
open and s.w.l; May 4-5, second Burmuda (phone).

BROADCAST BANDS

Road, Highworth, Wiltshire, SN6 7THU.

Farringdon Street, London, EC4A 4AD.

Short Wave Reports by 15th of the month to Malcolm Connah, 27 Lismore

Medium Wave Logs to Charles Molloy, 132 Segars Lane, Southport, PR8 3JG.
VHF/FM Reports to Simon David, cfo Practical Wireless, Fleetway House,
D

AMATEURBANDS

_Short Wave/VHF
Logs in alphabetical order please
by 15th of the month to David

Gibson, G3JDG, 12 Cross Way,
Harpenden, Hertfordshire.
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR.

Tel. 021-327 2339

SPECIAL OFFER

MULLARD ELECTROLYTIC CAPACITORS

071 and 072 Serles

= I xvﬁrkingvd Canat;liunce Péax. Ripple
ype No. oltage Vdc. i urrent at 50°C Welght Price
SMALL ELECTROLYTICS o152 1 % 7-4 amps Toz 15p
’ 1 3.
Ref. No. Capacity Voltage Price | Ref. No. Capaclty Voltage Price on 156;2 16 5883 5_3 :m:: ‘1;’;1 ;;’:
H8/1 uF 150v 40 | H7/4A ¢ G4uF asv sp 072 15752 16 7500 + 7500 10-5 amps 3oz 37p
H8/2 2- 2uF 25V 4 s 80uF 16V 4p 07215113 16 11000 4 11000 13-8 amps 440z 49p
H8;2A 3:3uF 25V 4 A e oV 5 071 16472 25 4700 5-4 amps Thoz 22p
Hg/3 3uF 50V ép n;/g n [=] ToouF 4y F 072 16502 25 5000 + 5000 96 amps 3loz 37p
ngﬁA :M7F . gg :n H7;9 T Rrepd v 6: 072 16752 25 7500 + 7500 12-6 amps 4foz 49p
o .
R aa =y | Hiea © 1254F W “® 071 18681 63 680 21 amps 10z 15p
He/5 5uF 10v 4p | HT/10 1254F =Y $p 106 and 107 series
H8/5A 5uF 150V 4p | HI/10A (L 160uF 25V 3p 106 16223 25 22000 17 amps 100z £1-12
HB/6A 10uF 10v 4p | HUNM  wa 160uF 25V &p 106 17103 40 10000 12 amps Thoz 94p
8/7 10uF 70V dp | HIMIA @ 150uF 18V 5p 107 10222 100 2200 10 amps 5oz 74p
H8/BA 16uF 16V 4p | HI13A 2001F 25V sp
H8/9 20uF 6V 2p | HI/14 @, 220uF s0v 10p Type No.  Voltage  Capacltance Weight Price
HB/9A 20uF 70V dp | HII14A o 220uF lev Sp 102 15163 16 16000 8oz 20p
H8/10 22uF 50V 4p | HIItS o 220uF 25V 5p 104 90003 20 39000 160z 30p
H8/10A 221F 100v 4p | HINSA 220uF BV 19 102 16802 25 8000 7oz 25p
H8/11 25F 12v 4p | HB/1A oo 250uF Y 3 104 90001 45 20000 160z 50p
HB11A 24uF 275V 4p | HE/2 - w 2504F 25V 3
H8/12 32uF 1V 4p | HS/3A g9 320uF 2-5V 3p A further 10% discount on lots of 100 of any one type.
H8/12A 30uF 10v dp | Ho o 3204F 10v 4p
H8/13A 32uF S0V 4p | HB/4A 330.F 16V Sp Please calculate the weight of your order and include appropriate postage.
H8/14 40uF 25V sp | H6/5 b= 330uF 25V 1op
H8/14A 40uF 16V 4p | HG/SA ¢ 330uF sV 159 Not over Ordinary Parcels | Not over Ordinary Parcels
8/15 4TuF 50V 4p | HE/8 @ 4704F 25V 10p 1ilb 16p | 10Ib I7p
HB/15A 40uF sV 4p | HE/BA g 4TOuF 5] 20p 21b 21p | 141b 47p
HI/ 50uF 34 3p | HE/9A 400uF 4oV 200 4lb 25p | 18Ib 51p
HI1A 50uF 10v ap 6ib 29p | 22ib 67p
H7/2A 64uF 2:5V 2p
H7,3A 64uF 25V ap
H7/4 64uF 15V ap
UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2646 25p
ALL GOODS PLUS 10% V.A.T.
100 §-f WATT RESISTORS 1 VERO- aou‘m CUTTER = 20 ASSORTED UNUSED 6 COMPUTER PANELS
£1 100 CERAMIC 5 zun. x1in. x -15 BOARDS MARKED, TESTED CONTAINING MASSES OF
CAPACITORS INS. -'onn PIECES" TRANSISTORS DIODES, TRANSISTORS,
100 DIODES BC108 ETC. INDUCTORS, RESISTORS
& CAPACITORS
POSTAGE 20p "PACK No. 1| POSTAGE 20p |"PACK No. 3| POSTAGE 20p ["PACK No. 5| POSTAGE 27p PACK No. 7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC 100 CERAMIC SIGNAL TRACER KIT 100 CAPACITORS
CAPACITORS CAPACITORS 1 TRANSISTORISED (ASSORTED TYPES)
LYSTYRENE 50 MULLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS CAPACITORS B
POSTAGE 20p "PACK No. 2| POSTAGE 20p PACK No. 4| POSTAGE 20p |"PACK No. 6/ POSTAGE 20p | PACK No. 8

a RADIO-AMATEUR

learn how to become a radio-amateur
in contact with the whole world. We give
skilled preparation for the G.P.O. licence
--------------_---

| sree!?

s Py

Brochure, without obligation to:
BRITISH NATIONAL RADIO &
ELECTRONIGS SCHOOL P.O. Box 156, JERSEY

NAME :
I ADDRESS :

w854
. _BLOCK CAPS please J]
—--_—_-_-----------
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A unique opportunity
to become the outrightowner

of a franchise that s the first
of its kind in Britain.

Tandy Corporation (Branch UK} is completely new to Britain
A division of the Tandy Corporation of Amenca, wherets
‘Racho Shack’ operation has now grown 1o approactung some
2,000 outlets

Nowhere else will you find a sinular operation, because a
Tandy franchise s your very own business

You'll be selling exclusive Tandy brands of radio. audio and
communications equipment, plus parts and kits Al of the
highest possible quality, yet so competitively priced that you
can be assured of high volume and substantial profits within
a surprisingly short time

Previous radio trade experience is not essential. You get the
full benefit of Tandy's 50 years’ experience covenng
everything from your grand opening to everyday routines
plus regutar newspaper advertising and full merchandising
and promotional support

A minimum of £14,000 initial investment is required
Company-owned and managed shops are now actively
trading and are available for franchise in Birmingham,
Coventry, the Potteries, West Midlands and Manchester
areas. Additional shops will also shortly be available for
franchise in Bristol, Cheltenham, Doncaster, Gloucester
Liverpool, Nottingham and Worcester

1f you would like more information, please write in confidence
to the Senior Vice-President, Mr. Richard N O'Bren

TANDY Corporation
(Branch UK) Bilston Rd
Wednesbury, WS10 7N, Stalfs

www americanradiohistorv com
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AUBIOTRONIC Model ATM1
Top value 1,000
opv pockll multi-

0/10/50/2'%‘/1 000

volt A&

b Jacierloc
. Resistence:

+22d8B, Size 90 x
60 x 28mm.
Compiete with
test leads.

OUR PRICE £2.95

P&P 15p

AUBIOTRONIC Model ATMS
Jewel movement,
-urxnvarv moulded
case with edgwise
%’"“.7.,‘ 309 E’/‘?so/
2 1
V AC

Resistance: x 10 &
x 100, —10(0"6:!8

booklet. Size: 121 x 73 x 29mm.
OUR PRICE £3.50 P&P i5p

U4323 MULTIMETEH
20,0000pv. Sim

unit with audio, IF
o-:ullator Suitabte
or wntul receiver

0 5/2 5/10’/‘&‘/250/ k’

2, 5/‘0/15/250/500/1000V AC. 0.05/
0.5/5/50/500mA DC. Resistance: 5/
50/500 ohms/5/10/100k ohms/1Meg.
Battery operated. Size: 160 x 97 x
40mm. Supplied in carrying case com-
plete with test leads.

OUR PRICE £7.00

P&P 20p

MOOEL HIOKI 730X
30.000 opv. Over- =
load protection.

mvi(ml/

U4312 MULTIMETER
extremaly sturdy
instrument for
general etectrical
use. 9670;[\1.
0/0.3/1.6/7.5/30/
60/150/300/600/
900V DC & 75SmV.
0/0.3/1.5/2.5/30/
60/1 50/300/600/
0/300uA/
1 5/6/15/150/60/

A/
I 5/8A AC 0/200/3k/30k ohms. DC
accuracy 1%, 1.5%. Knife edge
pointer, mirror scale Complete with
sturdy metal carrying case, leads and
instructions.

OUR PRICE £9.75 PRP 25p

MOODEL AF.105 VOM
50.000 opv. Mirror
scale. Mater
protection.
0/-3/3/12/60/120/
300/600/1200V DC.
0/6/30/120/
300/600/1200V DC.
0/30uA/6/

60/300 mA/
12Amp. 0/10K/
1m/10m/100

Meg Ohms.—20to + 17dB.
OUR PRICE £12.50 _per 200.

KAMOODEN 72.200 Multitester

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio

High sensitivit
tester. 200

ates
an two 1.5V
batteries. Complete
with instructions etc.

OUR PRICE
£4.50 PP 20p

o
+63dB. 0/2k/200k/

6/30/60/300/600/
1200V DC.12/60/
120/600/1200V AC.
60/pA/
30mA/300mA.
2K/200K;
2 Meg Ohm.

10to’ 63dB.
OUR PRICE £7. 50

PE&P 15p.

v
Lk 4

MODEL C1092 MULTIMETEH
Features 5,000 op:

jewel movemant and a
BB SR
oh’r‘ncs nd]ustmw“n't

current. 0—3
00mA. Res-slam:e

MODEL TE300
30,0000pv. Mirror

MODEL 500

30,000 opv with
overioad protect-
tion, Mirror scale.
0/0.5/2. 5/10/25/
100/1:/ 0/

1000V DC.
0/2.5/10/25/100/
250/500/1000V
AC. 0/50uA/5/50/
S00mA

0/60k/6 meg/SO megohms.
DUR PRICE £13.95

Leather case for above £1.7!

Can paid

U4341 Multimeter &
Transistor Tester

27 . 16,7 :
Qnr:lmpvman .
Ranges: 0.3/1.5/6/
30/60/150/300/900V
DC ,; .5/7.! 5/30/ 150/

Currom 0.4 (5/0 8/
6/60/600mA DC,
0. 3/3/30/300mA AC.

Resistance: 0.08/
0. G/ZIG/ZO/SOIm ohms/2 Mohms.

OUR PRICE £10.50 Pu.sz

2 Meg/200 Megohms.

OURPRICE £22.50 »ar 30p

U4317 MULTIMETER

High sensitivi

|m’?:umemllotrybdd L a

and Y wo k.

Knife edge pointes -

wmm rmrvm u:ila R

0 5 3 5/10/25/50/100/250/500

/10/25/50/100/250/

/000 A. CuvromSOu/O/

1/5/10/50/250mA/1/5A DC. 0,

05/1/5/ 10/50/250mA/1/5A AC. Res-
ance:  0.5/10/100/200 ohms/1/3/

30/300k ohms. Decibels: —5 to +10d8

Battery operated. Si 210 x 115 x

iz
90mm. Supplied in carrying case com-
plete with leads.

scale. Overload
rotection. 0/0.6/3/15/
50/300/ 200V DC.

—20to *G?dﬂ

OUR PRICE £7.50 P&P 15p

HI0K! 750X VOLT- OHM
MII.I.IAM E -

1 5/3"8'} 2/30/60/!50/

00/600
0 3/6/15/30/60/120/ ___'
3 /800/1,2

Current: 0-30, Ci

l 5/3/15/30/150/300
0 3/300k/3/30Mohms '
7dB, Oul | =

Decil —10 to

0~ 3/6/15/30/60/120/300V ccur-
acy + 3% DC % AC. Sensitivity:
50,000 opv 5 000 opv AC. 4 inch

meter. Built in prot«:non Size: 57 x
102 x 153mm.

OUR PRICE £11.95  papaop

KAMOODEN HMG500
insulation resisnnce tester
Range 01 .

500
3'.'&‘12,"‘3.;...&’« b
Wide ""9"5“'?,"

OUR PRICE £15.00  papz0p | poterd'xdX’. ¢

TMK 100K LAB TESTER I
100,0000p+. 6% OUR PRICE £19.95  per 30p
ghort cireuit ch S100TR MULTIMETER

ope DO, TV AC TRANSISTOR TESTER

DC Volts: 0.5/2.5/ Mirror
10/50/250/1000V tlh

C 3/ 1 0/50/250/

l:urrmt |0/lOOuAI|0/
10/100/500mA/2. 5/IOA Resistence:
1k/|0k/100k/|0 Meg/100 Meg ohms.
Decibel 0 to +43dB. Plastic case
with c.m,mg handle. Size: 190 x 172
x 99mm.

OUR PRICE £19.95  pap 250

i "P"g‘ 000 -:0 Jo si5d8. | U4324 MULTIMETER
omplete with battery. tes an
data booklet. Size: 120 'x 73 x 28mm. 10; jigh S?::::'V"Y over:
OUR PRICE £3.75 P&P 35p 5%?, Jopy, Hanges:
MODEL 0437 MULTIMETER | D0 Sas kil
. 1

10,0000pyv. A first ??,‘,’,’f,.".‘?’é’?,%" AC.

€/60/600mA/3A OC.
USSR to the hnwm 0 -3/3(/:30'4100:2/
SOy oy 25/50 ohm/0.5/5/50/500k ahma/s
500/1000V OC. Mohms. Decibels: ~10 to +12dB. Size
2.5/10/50/250/ 167 x 98 x 63mm. Supplied comp-
500/1000V AC. lete with test leads, spare dioda and
DC current 100u, uA/ instructions.
1/10/100mA/1A. OUR PRICE £8.00 P&P 20p
g/?b!/tenceZiOOohms/ =
ohms. Complm with batteries. test | TMK MDDEL TW50K
Isads, instructions and a sturdy steel 46 ra mirror e
chcey inglcase scale. 50k/V D 1
OUR PRICE £4.95 PaPZSp | SOK/V IACo 125/

0.25/1. 2512, 5/5/10/
MODEL TH12 500.71)/
B o e erioad 7 513/5/10/25/501

/ 125/ o
ector. 0/0.25/2.5/10/
z%ngj/ VE%E‘; W 25/50uA/2 5/5/27/
o/sﬁgok/aoom Megohms. —20 to :8‘:/'1?)3'3'1?’/
he
? 10 Meg ohms. —20 1o +81.5d8.

OURPRICE £5.95  pap 15 | guR'pRICE £8 P

HIOKI Model 720X VOM
versatile,

ms.
OUR PRICE
£5.97
P&P 20p

HIOKI MODEL 700X
100 0000pv. Ov'vload
otection. Miri ale.
3/0 6/1.2/1.! 5/3/6/
|2I30/60/12&/:300/
1.5/3/6/12/30/60/150/
00/600/1200V AC.
15/30uA/3/6/30/60/

OUR PRICE £14.95

PRP20p

P&P 17p

MODEL PL436
20.0000pv DC.
8000 opv AC.
Mirror scale
-8/3/12/30/120/

DC. 3/30/
120/600V DC.
50/600uA/60/
600mA.
10/100K/1 Meg/10 Meg Ohm.
—20to » 46dB.

OUR PRICE £6.97

P&P 15p.

Model HT100B4 MULTIMETER
Overload protected,

shock proof circuits.

9.5uA Meter with

To'a"?"/’:P'Ia Sensitivity | I
olanty cha
SI2%)
1 /50/250/
ants DC. 2. 5/!0/50/
250/1,000 Volits AC.
DC rmstoncc 0—. 20/

oc cmnnt - 10/250uA/2 5/25/250

mMA/10A. AC current: —0—10A. —20
to +62dB. Operates from 2 x 1.5v
batteries. Size: 180 x 134 x 79mm.

OUR PRICE £15.00  par a0p

MODEL U4311 Sub-standard
Multi-range Volt-Ammeter

cad
protection. 0/0.12/
0 6/3/12/30/120/

og.
~20 to +50d8.
0.01-0.2MFD
Transistor tester measures  Alphs, Beta
and ICO. Complete with instructions,
batteries and leads.

U435 MULTIMETER
20,0000pv. Overl

Size: 205 x 110 x 84mm. Sup.
plied complete with leads, ¢'°C°dl e
clips and steel carrying case,

OUR PRICE £8.75 P&P 20p

MOOEL AS.1000 VOM
100,000 opv.

Mirror scale.
Built-in meter
protection. 0/3/
12/60/120/300/
600/1200V DC.
0/6/30/120/300/
600V AC. 0/10pA/
6/60/300mA/

12 Amp. 0/2K/
200K/2M/200 Meg
Ohm. - 20to0 - 17dB

OUR PRICE £17.50

P&P 20p.

Sesmsitivity 330
O OUR PRICE £15.95 P&P
s OC. C15 PULSE OSCILLOSCOPE
Dg'f“,',fvc For display of pulsed
circuits.
?’g}’:?/m?“s” Bandwidth: 10MH2.
30/75/150/300/ Sensitivity at IOO&H:
750mA/1.5/3/ HOmS mm: 0.1-25
7.5A OC. 0/3/ OR.
7.5/15/30/75/ - \s 00Kk
150/300/750m A/ sitivity ay 100kHz
1.5/3/7.5A A ,‘,’":rf(m 0525
0/75/150/300/750mV/1.5/3/7.5/15/ sweep
3975 //'752’/%5/30/7‘5{/?5%,%0/750\/ k“mm ranee m"-m- o0 pio
AC. Automatic cut out device. Supp- | 220 x 360 x ‘3°“m 11523 ‘),
lied complete with test leads. manual | QUR PRICE £39.00  Carr. peid
and test certificates.
OUR PRICE £49.00  papsop | RUSSIAN C116 Double Beam
0SCILLDSCOPE

TE40 HIGH SENSITIVITY 5 M band.
AC VOI.T E ER _ Y1 and Y2
10 oc tang-

0 rangesr 0. g
o 03/0.1/0. 3/ od
1/3/11/30/ 100/ usec.
300V AMS, “F/C"'-
Seps—1.2MM2. i
—40 to +50d8

supplied complete
with leads and
instructions.

OURPRICE £17.50  pap 25p

ug1 ClamE voLY
AMMETE

For measuring AC volt-
#ge and current without

breaki clrcu anges:

300/6 Current:

10/25/1 0%25&/500;&
20 283 x

94 x xmm Complete
vmh c-rrqu case, leads

OUR PRICE £10.50  par20p

KAMOBEN HM7208 FET VOM

Input nmpodnm
0/ !‘5’ 1/2 5/ 0’50/

50/ 250/ 'IOOOV AC
0/25uA/2 5/25/250 |

o/swsoklsoows ™M
00 Megohms

0 UR PRICE

£2100 Par30p

TEGS VAI.VE VOLTMETER
voirs

28« I
1.5— OOV AC | r
volts 1.6-1500V.
Resistance up lo
1000 Megohm: £
200/240V AC
operation. Com-
plne with probe
and instructions. b

OUR PRICE £17.50
Addmonal probes nmlablo
F£2.12, HV £2 5

LBl TRANSISTOH TESTER
PRPINGN, Gporet

from 9V bzmm'/a -
Instructions supptied.

OUR PRICE

£3.95  par20p

wwWwW americanradiohistorv com

with sl
and instruction manaal.

OUR PRICE £87.00

MODEL TE1S
GRID DIP METEH

Carr. peid

Dip,
Oscillator, Absolb-
tion Wave Meter and
O-:ulump Detector.

“MHZ Zﬂomb.h
in six coils. 500uA
meter. 9V battery

ogannon Size: T
x 80 x 40mm. -
DURPRICE £1995  pap 20p

Als see following pag )

ALL PRICES
EXCLUDE VAT
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AIso see prevmus page g /

SWR METER Model SWR3
Handy SWR meter for
transmitter antenna align-

ment, with built-in field -
ﬂung1h maeter. Accuracy

%, impedence 52° Indic- n
Or 100uA OC. Full

scale 5 section collapsible
antenna. Size 145 x 50 x

60mm.
OUR PRICE £4.25

MCA220 Automatic '
Voltage Stabiliser
Input 88125V AC or
176250V AC. Output
120V AC or 240V AC.
200V/A rating. P&P 50p

OUR PRICE £11.97

P&P 26p
AT201 Decade

é\TTENUATOFI
o&“"‘xt’:’.’?ﬂ.”.?; T—
0-111d8, 0.

steps. Impodence 600 obms. Input
owm m-xlmum 30dBm. Size: 180 x

OUR PRICE £12.50 P&P 37p

PS100B Regulated POWER
SUPPLY UNIT

Solid state. Qutput
6,9 0r 12V DCup
to 3 Amp. Meter to
monitor current
Input 220/240V AC.
Snta 100 B2 x

OUR PRICE £11.97 P&P 25p

BVDS5 Vernier TUNING OIAL
App. 7:1 ratio planetary
drive vernier dial. Log
scale 0— 180 degroes.
Blank scates 1—-5.

Dial size 128 x 76mm. Overall size
19¢ x 117 x 41mm. deep including
knob and coupling. %' diam. shaft

OUR PRICE £1.62 P&P 15¢

TRANSISTORISED L.C.R. AC.

BR/8 MEASURING BRIDGE

| A new portable

| bridge otfering

@ | oxcellent range and

g | accuracy at low
_P cost. Ranges' R

&1 111meg 6

n.ngesomu H— 1

HENRY 8 Ranges 2 % C10pF -

1110mFd 6 Ranges * 2% TURNS

RATIO ' : 1/9000-1 1100 &

Ranges ¢+ 1%. Bridge voltage at 1.000

cps. Operated trom 9 voits 100 A

Meter indication. Atractive 2 tone

mets! case. Size 744 x5 x 2in

DUR PRICE £25.00 P&P 26p

PS200 Regulated POWER
SUPPLY UNIT

Solid stats, Variable
output 5-20V DC
up to 2 Amp. Inde-
pendent meters to
monitor voltage and
current, Output
220/240V AC.
gllli 190 x 136 x

8mm.
OUR PRICE £19.95

S
NS
NS

P&P25p

POWER RHEOSTATS
High quality ceramic
canstruction. Wi
ings embedded in
vitreous enamel.
Heavy gufy brush

TE16A TRANSISTORISED
SIGNAL GENERATUR

m 30 ;Hx An

inexpensive
instrument for
the handy-man,
Operates on 9V
battery. Wide

modulation.
Size: 149 x 149 x 92mm Complcte
with instructions and le;

OUR PRICE £8.97 P&P 25p

wiper.
rating. Wide rsnge
quailable ex-stoc
nile hole fixing. "% diameter shafts.
qu-mmes available.
25 WATT  10/25/50/100/250/500/
1000/2500 Ohms  £1.15 P&P 10p

50 WATT 10/2(5)/50“00/250/500/

1000/2500/5000
£1.62 pari10p

100 WATT 1/5/10/25/50/100/250/
500/1000/2500 Ohms
£2.34 paP 15p

WALKIE
TALKIES
TR

SKYFON 100mW

OUR PRICE £24.95 per pair
P302 Two Channel 300mW

OUR PRICE £52.50 per pair
£1003 Threa Channel 1 Watt

OUR PRICE £71.25 per pair
P&P 50p per pair

NB. Licence required for use in UK

07556 DIGITAL CLOCK
MECHANlSM S
Features Y

24 hour
alarm
seotting,
on/of
and auto
alarm ‘sleep’ swnch INluminated rot-
ary dial with hours, minutes and sec-
onds. Automatically turns off ra
TV, light etc. and with auto- -switch-
ing will turn on again when required.
240V AC operatron. Switch rating
250V -3 Amp.

OUR PRICE £5.85

P&P 30p

KEB630 3 Station INTERCUM

Master and two sub-stations. Can be
used on desk or wall mounted. Comp-
fete with cable and batteries

OUR PRICE £5.25 P&P 50p

RUHG6 Reflex Horn Speaker
Built-in driver
unit. Impedence
16 ohms. Power
sating 10W,
Response 380—
700on Size
. 6 X 6"
Westher and
shock protected.

OUR PRICE £4.97 P&P 30p

LH02S STERED HEADPHONES

Light weight head- { n

phones wllhf:dded
ear pieces. 4/16 ohms
— =
PP 30p

20--20,000Hz.
Complste with 6°
tead and plug.
OUR PRICE
£1.97

MODEL TE20 RF SIGNAL
GENERATOR
Sm hnnds 120k Hz -
Hz, Dual output
RF terminals. Separate
variable audio output.
Accuracy £ 2%. Audio
output to BV. Power requirements:
105-125V, 220-240V AC. Size: 193
x 265 x 150mm. Complele with test

leads etc.
OUR PRICE £17.50

P&P 40p

AUTO TRANSFORMERS
0/115/250V . Step up or step down.
Fully shrouded.

sowaTrs £2.75 eapisp
ssowarrs  £3.50 papisp
soowarts  £4.50 pae23p
500 WATTS  £6.95 PaP33p
1woowatTs  £9.50 pep3sp
1soowatts £12.50  parasp
2250 waTTs £20.95 Pars0p
sooo waTTs  £44.95  paP 1

TE-20D RF SIGNAL
GENERATOR
Accurats wide range
signal generator
covering 120 kHz-500
MHz on 6 bands Py
Dirsctly callbrsted

Varisble R.F & v
sttenuator audio output, Xtal socket
for calibration. 220240V ac
Brand new with instructions

Size 140mm x 215mm x 170mm.

OUR PRICE £17.50 P&P 30p

CP110 CHASSIS PUNCH SET

Carefully muhmed mg nrade steel
Contains 1/2,
1 1/8" punches. comp|ele with ﬂnpper
and accessories.

ARF 300 AF/RF SIGNAL
GENERATOR
All transistorised
compact fully
portsble. AF sine-
wave 18Hz 10 220
kHz. AF square
wave 18Hz to 100k
uare/

PP RF 100kHz to
2wMH1 Output

V maximum.
220/240V AC uperation. Compiate
with instructions and leads.

OUR PRICE £29.95 P&P 50p

OUR PRICE £3.00 P&P 40p

TRIO 9R59DS RECEIVER

Four bands covering 550kHz to 30
MMz continuous and electrical band-
spread on 10, 15, 20, 40,and 80 mtrs.
B valve plus 7 diode circuit. 4 ta 8
ohm output and phone jack. SSB—
CW, ANL, vanabIe BFO. S Meter and
separate band spread dial. |F freq-
uency 445kHz, sudio output 1% watt.
Variable RF and AF gain controls.
115/250V AC, with instructions.

OurPrice £42.50 s27°

PAID

TE1018 Defuxe Mono High

Impedence Headset.

Sansitive magnetic

headset with soft ear

pads. tmpedence 2,600

ohms IGSO ohms DC).

Frequency response:
200-4,000H2.

OUR PRICE £2.25 P&P 30p

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
ALL BRANCHES

Al kits ars complete with compre-
hensive easy to follow instiuctionsand
covered by full guarantee.

Post and Packing 15p per kit.

AFZO Mono amplifier.
S Mixer........
0 Mona pre-amp
S Emitter amplifier.
0 0.5W mic. amplifier
05 Intercom..
10 Mono amplifie
Automatic light control
5 Window wiper rol
0 Photo cefl switch unit.
0 400W triac light
dimmer/speed controt........
ATSE 2,200W triac light
dimmer/speed control.......
0 1 channel light control.. £7.80
5 3 channel Inght control..

04 Circuit board =
10 Sterso pu amphf

tor use with 2 x AF310.

GP312 Circuit board..
GU330 Tremola unit..
HF6 1 Diode detector.

-n

ATH
AT
GP!
GP;

HF325 Deluxe Fi
HF 330 Decoder (HF310/325)
HF380 Iw/vhf aerial amplifier £4.94
HF395 broadband aeriat amp. £1.77

LF380 Quadraphonic devics.. £11.38
brato LN
M191 VU Me £4.55
M192 Stereo bal £4.97
M1302 Transistor tester........ £8.45
NT10 Stabilised power supply
100mA, 9V

NT300 Stabil

NT315 Power sup
104 5/15V DC, 500mA.
Amateur Efectronics by Josty-Kit,
the professional book for the amateur
—cavers the subject from basic prin
cipals to advanced etectronic techniq-
ues. Complete with circuit board for
AEY to AE10.
OUR PRICE £3.30 (No vAT)
P&P 25p plus VAT.
AE1 100mW output steg

. £165
£1.26
£2.00
£1.09
£1.05
r £1.02
£1.06

AEB Monostable multi-vib
AE7 RC generator.

DH02SSTERED HEADPHONES
Wonderful value
and excellent
performance
combined. Adjust-
able head band.
impedence 8 ohms.
20—12,000H2.
Complete with

iead and plug. \@@

OUR PRICE £2.50 P&P 30p

YAMABISHI VARIABLE
VOLTAGE TRANSFDRMERS

Excellent ual- at low cost. lnpul

230V 50/5 tput 0—26

MODEL SZGO BENCH MOUNTING
P&p

MODEL MG 00 SINE SQUARE
WAVE AUDIO
GENERATOR
Range 19-
220,000Hz Sine
Weve 19—-100,000 Hz Square Wave
Output Sine or Square wave 10v. P to P
Sirs 180 2 90 x 90mm Operation
220/240v. A.C
OUR PRICE £18.95

80

P&P 37p

£10.00
£12.00

TRIO TR2200 TRANSCEIVER
Fulty transistor-
ised portable

VHF transceiver
Witl transmit and
receive on six
channels between
144-146MHz.

1 watt trans-
mitter. 12V DC
internal or ext-
ernat supply.
Built-in charger
for Ni-Cad celis.
Power/volume
switch, squeich control,

channel sel-
ector, mic. socket, aarphone/enernal
speakev socket, Ccmrlele with micro-

phone and 144.48, 144.72 & 145.32
crystals. Size: 134 x 58 x 180mm.

OUR PRICE £79.50

Carr.paid

TE1035 Stereo HEADPHONES

Low cost with exc
ellent response. Foam
rubber earcups. Adjust-
able headband. 8 ohms
impedence. Frequency
response 25Hz—18kHz.
Complete with cable
and stereo jack plug.

OUR PRICE £2.60 PRP 30p

No Soidering required. All connect:
made with spring clips. Kit includes
alt parts and wire including ear | piace.
Will receive all normal broadcasts on
Medium Wave 5351605k Hz. Oper-
ates from standard 9V battery or
Sotar Cell included.

OUR PRICE £1.30 P&P 30p

SH8DV MONO/STERED __
HEADFHONES
Volume control for

each channel, 4/16 ohms
impedence. Frequency
response 20H2—18kHz,
Complete with 10ft.
coiled laad and jack plug.

OUR PRICE £4.97

PRP 30p

SPECIAL BARGAIN !
STEREOSOUND SPEAKERS

Matched pair of
stereo bookshelf
speakers. Deluxa
teak veneered
finish, Size:

368 x 229 x
190mm. 8 ohms.
8 watts RMS_ 16
watts .
Complete with
Din le

BHO01 HEADSET and Boom
Microphone

I'\oning coil. Ideal

or

240° Wide Angle TmA METERS
MW 1—6 §0x60mm

£650 PaPisp
MW 1—8 8Ox80mm
£6.90 PaPsp

BELTEK W5400 CAR
TRANSCEIVER

Solid state mobite transceiver for 12
volt neg. Transmits and receives
on any 12 of 28 channels between
144 and 146MHz. Power output 10W
and 1W switchable. Controls: On/oft/
volume, squeich and channel select-
or. Internal 3 speaker. Complete
with dynamic mic. PTT switch, three
sets of crystals for 144.48, 1446 and
145MHz, mounting bracket and ins-
tructions. Size: 150 x 70 x 220mm,

OUR PRICE £75.00  raP 50p

wwWww americanradiohistorv

teaching,

communi-

cations etc.

Headphone impedence 16 ohms. Mic-
rophone impedence 200 ohms.

OURPRICE £5.95 P&P 30p

EMI LOUDSPEAKERS
Model 350 13 x 8" with
single tweeter/crossover.
20—20,000Hz. 15 watts
RMS. Available 8 or

15 ohms.

OUR PRICE

£7.25 each PaBazp |
Model 450 13 x 8" with &
twin tweeter/crossover. [
56—13,000Hz. 8 watts o
RMS. Available 8 or 15 ohms

OUR PRICE £3.62 each P&P 25¢

com

" —

OUR PRICE £12.95

3406 Hi-Fi

Size: 560 x 340 x 255mm. spprox.
FMTUNER

double tuned N

OUR PRIGE £13.50 P&P 30p

SPECIAL . I
|

SPEAKERS “

Wood grain finish with black fronts.

6 transistor high

discriminator.

Stereo multiplex adapter £5.95 sxtra.

BARGAIN!

High quality 2 way spesker systems.
OUR PRICE £26.95 er. &P £1
aulhry unit—

For use with most amphhnrs Covers
ALL PRICES

FERGUSON
25 Watts. 4-8 ohms. 40Hz—18kHz.
Wodel A1018

IF stages and
S it Fomoredoy 50 baver:
EXCLUDE VAT
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CLEAR PLASTIC PANEL METERS

USED EXTENSIVELY BY INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC.

Over 200 ranges in stock—other ranges to order. Quantity discounts avaijable. Send for fully illustrated brochure.

CLEARPLASTIC MODEL SD640

Size' 85 x 64mm

50uA £3.80 CLEAR PLASTIC MODEL SD830

100uA £375 - Size: 110 x 83mm

200uAd £370 50uA £4.30 — —

50004 £365 100uA £4.25 j

50-0 50uAl £375 = 200u A £4 20 Il

100 0-100uA . £3.70 S 500ufd | £415

1mA £3.65 50-0-50uA £4 25 2

SmA . £3.65 100-0 100uA .. £4.20 ~——

10mA . £365 ImA . . 410

50mA . £3.65 SmA £410

100mA £3685 20V DC £3 65 10mAa £410

500mA £3.65 50V DC £365 50mA .. £410 10V DC £4 10

1A DC £365 300V DC £3.65 100mA £410 20V DC £410

5A DC £365 15v AC £3.75 500mA £410 50V DC £410

10A DC £365 300V AC £375 1A DC £410 300V DC fa10

5V DC £365 VU Meter £3.90 S5A DC £410 15V AC . £4 .20
104 DC £4 10 300V AC .. £4 20
5V DC £410 VU Meter .. £4 .40

CLEAR PLASTIC MODEL SW100
Size: 100 x 80mm

*Items with asterisk are Moving tron
type, all others are Moving Coil

10 TV £4 60 o
100uA £4 50 ! 50uA £320
SD0u A - £4.30 100uA £3.15
50-0-50uA £4 50 | A i} 200uA €310
100-0-100uA . £4 .45 500u A . £3.00
Tma £4 .30 50 050uA £315
1A DC £4.30 100-0-100uA . £310
SA DC £430 500 0-500uA . £2 .95
20V DC £430 TmA £2.95
50v DC . £4.30 300V AC £4 .45 SmA £2 .95
300v DC £4.30 VU Meter £4.90 10mA r295

50mA £2.95
EDGWISE MODEL PE70 Sooma B
Size: 90 x 34mm ;2 oC “!235

DC £2 95
1

?83:A 5213 10V DC £2 .95 1A AC *£2.95
200uA £4 05 20V DC £2.95 5A AC * £2 95
500uA . £3 90 50V DC £2.98 10A AC * £2.95
50-0-50uA £4.10 300v DC £2.95 20A AC *£295
100-0 100uA .. £4 .05 15V AC £3.05 304 AC . * £295
ooy Ac T 38 CLEAR PLASTIC MODEL MR 38p
VU Meter £4 10 Size: 42 x 42mm

CLEAR PLASTIC MODEL MR 45p

CLEARPLASTIC MODEL MR 65p
Size: 86 x 78mm -

SQuA .
100uA
200uA

500-0-500uA ..
TmA -
5mA

VU Meter ..
A AC N

500mA AC | ¢ £370

S0uA
MODEL ED107 EDUCATIONAL METER 100uA
Size: 100 x 90 x 150mm including terminats g%:
A range of high quaiity 50-0.50uA
moving coil instruments 100-0-100u A
ideal for school exper: 500-0-500uA
ments and other bench mA
applications. 3" mirror 1.01mA
scale. The meter move- 2m
ment is easily accessible SmA
to demonstrate internat 10mA
working, ggm:

m.

50uA £8.50 700mA
100uA £790 150mA
50 0-50uA £7.90 200mA
14 DC £7.60 300ma
5A DC £7 60 S00ma
SV DC £760 300VDC . .. £760| 750mA
10V DC £7.60 500mA/SA DC €860 | 14 DC
15v OC £760 5V/50V DC 8.60 | 24 DC
20v DC £7.60  5v/15v DC €860 | 54 pC
50V DC £760 1A/154 DC £8.60 | 10a DC - )

1SADC . . £280 500V AC . £3.00
CLEARPLASTIC MDDEL MR 85p 3vpC £2.80 SMeter TmA | €280
Size: 120 x 110mm 10V DC £2.80 VU Meter. £320

BAKELITE MODEL S80 Enlarged Window
Slze: 80 x 80mm

VU Meter

CLEARPLASTIC MODEL MR 52P
Size: 60 x 60mm

50uA .
100uA
S00uA .
50-0-50uA

x 80mm

50uA . £5 45

100uA £5.40 CLEARPLASTIC MODEL SD460

200uA £5.35 Size: 59 x 46mm

500uA £5.25 50uA

50.0.50u4 £5.a0 100uA

100-0100ud | £5835 2000A

;SOOAOVSOOuA £5 20 500uA

m . £5.20

10 1mA £520 ey

S5mA . £5 20

10mA £520

50mA £5.20

100mA £5.20

500mA £5.20

1A DC £5.20

A DC £5.20 j

S |

£5 40 . §
10V D o £3.45
g(g)\‘; B(E: s £330 VU Meter . £365 :
£520 £3 60

150V DC . £520 E & PACKING 15p 300V OC . £360 100mV DC
SINCLAIR Project 80 Modules | 1021 Stereo Listening Station | AUDIDTRONIC AHA101 EA41 REVERBERATION
260 Power Amplitier " g5, o ;’:;ﬁ'lii:&.m Stereo Headphone Amplifier AMPLIFIER i
Stereo 80 Pre-Amplifier. ol s All silicon, Selt contained,

SINCLAIR Project 80 Packages

with additional

Vacilityl for stereo
one,
switching. Two

head ates from mag-
£7.98 3 netic, ceramic
£7.98 | gain controls, speakers on—off side or tuner
- £4.05 switch, stereo headphone socket. inputs with

OUR PRICE £2.25

transistor
amplifier oper-

P&P 15p

2 x Z40/Stereo 80/P25, £25.00
2 x Z40/Stereo 80/P26. 27.75
2 x Z60/Stereo 80/PZ8. £30.45

POST & PACKING 35p each.

AUDIOTRONIC

twin stereo headphone outputs and
separate voiume controls for each
channel. Operates from 9V battery.
INPUTS: 5mV and 100mV.
OUTPUT: 50mV per channel.

LOW NOISE CASSETTES
TYPE 5

transistorised,

battery operated.
Simply plug in -
microphone, guitar etc. and output to
your amplifier. Volume control and
depth of reverberation control. Beau-
wainut cabinet. 184 x 77 x 108mm.

OUR PRICE £7.50 P&P 20p
SPECIAL PURCHASE

OUR PRICE £8.50 P&P 20p | LIMITED QUANTITY!
10 P2} g !
yzlm;zoﬁﬁ'PREAMPUF'ER c60 £157  £3.00 £7.08 Tannoy 12"DR/8
inputs each with % 34 H2 £1999 UTACH) FLUDRESCENT Bass Speakers
individual gain ’ B - 8 P
Gonitrols arabring AUDIDTRDNIC LANTERN L1901 e, 30 sty
complete mixing Cr02 CASSETTES A portabe battery o S
facllities. Battery operated. Size: 235 | fype 5 10 25 | oparsted lantern e WAL
2127 x Témm. Inputs: Mics. 3 x 3mV | cfgo €392 £7.72 £1512 | ideal for home, Group!
50k; 2 x 3mV 600 ohms. Phono. Mag. | Crgg £6.32 £10.46 £2522 motoring, camping OUR PRICE £12.50
4mV 50k; Phono Ceramic 100mV 1 Y ’ etc. Approx. 10" P&P 50p
Meg. Output 250mV 100k, AUDIOTRONIC 1ol Provides s
OUR PRICE £8.97 papz0p | B TRACK CARTRIDGES brilliant light trom 9 FREE HI-FI PRICE LIST
TYPE Each 5 19 1.5v barteries (not i
ALL PRICES “°?v”. 8?, £g_00 QU'SO o §ond ::vge S.A.E_ for our latest Hi-Fi
80 £1.1 £5.40 10.25 rice List contsining over 2.000 items
EXCLUDE VAT P&P Cassettes 3p, Cartridges Speach | OUR PRICE £7.90 Of HILFi.P.A._in Car. Radio. TV.. Tapes,
OVER 10 of either POST FREE! PaP 26p Cassertas stc

www americanradiohictorv com

CALLINTO YOUR
NEAREST LASKYS
BRANCH OR ORDER
WITH CONFIDENCE
BY MAIL ORDER

CENTRAL LONDON

481 OXFORD ST. (Opening late April)

10 TOTTENHAM CT. RD. 01-637 2232
27 TOTTENHAM CT. RD. 01-636 3715
33 TOTTENHAM CT. RD. 01-636 2605
42/45 TOTTENHAM CT. RD.  01-634 0845
87 TOTTENHAM CT. RD. 01-580 3739
257/8 TOTTENHAM CT. RD.  01-580 0670
JLISLE §T. w(2 01-437 8204
34 LISLE ST, w(2 01-437 9155
118 EDGWARE RD. W2 01-713 9789
193 EDGWARE RD. W2 01-723 6211
107 EDGWARE RD. W2 01-723 3271
311 EDGWARE RD. W2 01-262 0387
146 EDGWARE RD. W2 01-723 4453
382 EDGWARE RD. W2 Q1-723 4194
109 FLEET ST, EC4 01-353 5812
152/3 FLEET $T. EC4 01-353 2833

86 SOUTH ST. ROMFORD 70-20218

KENT

53/57 CAMDEN RD., TUNBRIDGE WELLS
0892-23242

LEICESTERSHIRE

45 MARKET PLACE, LEICESTER
0533-537678

SURREY

1046 WHITGIFT CENTRE, CROYDON

1-681 3027
27 EDEN ST. KINGSTON 01-546 7845
32 HILL ST. RICHMOND 01-948 1441

116 CORPORATION ST., BIRMINGHAM
(Opening shortly)

ALL BRANCHES OPEN FROM
9am tp 6pm MON. TO SAT.

HEAD OFFICE AND MAIL

ORDER DEPARTMENT

AUDIOTRONIC HDUSE,

THE HYDE INDUSTRIAL ESTATE,
THE HYDE. LONDON NW9 6JJ.
TELEPHONE : 01-205 3735 & 5651

MAIL DRDER SPECIALISTS

We offer a speedy and efficient
service by mail order.
Remember to add 10°% VAT to
tota! value of goods including
carrvage and packing and send
cash with order 10 head office.
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
CLEARLY IN CAPITALS.

BARCLAYCARD
& ACCESS

Holders welcome
callinto any branch

PN or telephone your
orderto head office.

CREDIT TERMS available for
Personal Shoppers on sales of
£50 and over

BARGAIN CENTRE

Many special clearance offers
and end of stock lines ‘at

87 TOTTENHAM COURT RD.
FOR PERSONAL SHOPPERS.

EXPDRT Personat exports
arranged for overseas visitors
at alfour branches.
Godds-despatched to all parts
of the world through our Export
Mail Order Department.
tmmediate attention given to
orders.

CHEQUES ACCEPTED FROM
PERSONAL SHOPPERS ONLY
WITH BANKERS CARD.
Altprices correct ot 13-3-74 but
subject to change

o 81
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SINCLAIR CALCULATORS
Cambridge Kit £23-95 (£2-80)
Cambridge Assembled £25-95 (£3-00)
Executive Memory £39-95 (£4-40)

New Sinclair Scientific £43-95 (£4-80)

FERRANTI ZN414

IC radio chip with data £1-20(23p). Also avallable
kit of other parts to complete a radio £2-39 (40p).
Send sae for free leaflet.

SINCLAIR PROJECT 80

AFU £5-95 (80p)
240 £4-85 (67p)

PZ8 £6-95 (92p)

Decoder £6-45 (85p) Trans for PZ8 £2-95 (50p)
Tuner £9-95 (£1-20) Stereo 80 £9-95 (£1-20)
Send sae for free leaflet on new quadraphonic
adapter for use with Project 80 £9-85 (£1-20)

SINCLAIR
SUPERIC 12

8W rms power
with 44 page
bookiet and
printed circuit
£2-10 (43p)

SWANLEY IC TOMORROW

The world’s most powerful IC amplifier, Similar
to the 1C12 but rated at 10W rms power. Supplied
with data but no printed clrcuit £2-60 (47p).
20% discount on 10 + quantities.

DELUXE KIT FOR THE IC12

Includes all parts for the printed circuit and
volume, bass and treble controls needed to
complete the mono version £1-58 (26p). Stereo
model with balance control £3-50 (46p).

1IC12 POWER KIT

Supplies 28V 0-5 Amps £2-47 (50p)

LOUDSPEAKERS FOR THE IC12
5° 8 ohm £1-19(27p). 5" x 8" 8 ohm £1:55 (37p).

PREAMP KITS FOR THE I1C12

Type 1 for magnetic pickups, mics and tuners,
Mono model £1-30(24p). Stereo modei £2-30(34p)
Type 2 tor ceramic or crystal plckups,

Mono 60p (17p). Stereo £1:20 (23p).

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY
ELIMINATOR
BARGAIN

The most versatile
battery eliminator ever
e Tl g o
of 3, 44, 6, 74, 9 an

at 500 mA £3-95 (70p)

Other eliminators stocked:

S0mA:—8V £1-50 (30p). 8V £1-50 (30p). TV
cassefte type £2-28 (30p). Double 6 + 8V £2-50
(35p). 9 + 9V £2-50 {35p).

£00mA:—Higher current deiuxe models. 6, k23
or 9V (state which) £2-35 (50p).

$-DECS AND T-DECS
S-DEC £1-98 (31p)
T-DEC £3-83 (47p)
u-DEC A £3-89 (51p)
1-DEC B £6-99 (81p)

IC carriers:—

18 dll:—plain 81p (15p). With socket £1 =77 (25p).
10 TOB5:—plain 78p (15p). With socket £1-88 (24p).
Experiment guides:—A £1-50 (26p), B £1-77{(29p).
C 90p (15p), D £2-40 (35p). E £4-20 (53p).

ZIPPY CABINETS

Attractive plastic instrument cases in 4 sizes.

80 x 50 x 30mm 80p (25p). 115 x 85 x 40mm 87p (30p).

156 x 90 x 50mm £1-20 (35p). 210 x 125 x 70mm
£1-30 (45p)

ECONOMICAL QUADRAPHONICS

£9-95 (£1-30)
Complete sell contained matrix quadraphonic
synthesizer in attractive cablnet. Just feed output
of ordinary stereo hi-fl into it and hook up to 4
speakers to obtain the latest experience in sound
Send sae for free leaflet.

SWANLEY ELECTRONICS

PO BOX 68, SWANLEY,
KENT BRS 8TQ.

Please add the sum shown in brackets after the
price to cover the cost of post and VAT. Offictal
credit orders from schools etc. welcome.

No VAT charged on overseas orders.

Surplus Handbooks

R1155 A to N £2-42
R1392 A & B £1-43
B40Rx A to D £3-85
CR100 £3-85
CT38 £2-42
13A Scope £2-42
CD518 (CT316) £2-20
CT52/84 £1-32
730/4 Ex. £2-20
HRO Ux & Oct. £2:64
BC221 AF £2-20
AR88D or L.F. £2-42
S$640 Rx £1-10
R107 Rx £1-43
R209 £1-21
19 Set £2-42
31 Set £1:65
88 Set £1-21
Ind 103 & P.U. 917 £1-10
52 Rx £1-10
62 set inc. xtal Cal. £2-42
R1475 Rx £2-42
TF144G £1-21

HOMEYWELL PROGRAMMER

This ix a drun type
timing device, the drum
being calibrated in equal
divislons for awitch set-
ting purposes with trips
which are Infinitely ad
justzble for position
They are also arranged
to aliow 2 operations per
switch per rotation. There are 1. changeover
micro switchen each of 10 amip type operated
by the trips thus 13 circuits may be cbanged per
revoiution, Drive motor |s mains operated & revs
per min. Bome of the many sets of this timer ar
Machinery control, Bolier firing, Dispensing and
Vending machines. Dirplay lighting animated and
signs, 8ignalling, etc. Price from makers probably
over £10 each, Rpecial knip price £6-38 plus 251
post aml inaorance. Don't  oiss tois  terrific
bargaln

IZ VOLT |§ AMP.
POWER PACK

Thig cotuprises double-wound
230{240V mains transformer
with full wave rectifier and
2000 mF smoothing. Price
£2-20 plus 20p post & packing.
Hesvy Duty Mains Power
Pack. Uutput voltage adjustable from 15-40V I
stepa—maximum load 250W—that is from 6 amp
at 40V to 15 amp at 15V. This really is a high
power heavy duty unit with dozens of workshop
uses. Output voltage adjustment is very quick—
gimply interchange push on leads. Silicon rectifiers
and smoothing bv 3,000mF. Price £8-33 phu

15A ELECTRICAL PROGRAMMER

Circuits only TF801a, R3673, R220,
CRT26, 1035 Mk 1, 2 or 3, 1049 Mk 3a,
PCR 2 & 3, ARR-2, APN-9, BC624/5 all
66p ea. Prices Inc. Post & VAT,

Above are photostat copies.

A. H. SUPPLIES

57 Main Road, Sheffield S8 5SHL
(0742 444278)

Learn In your sleep

i\_\"_'_'/—.' Have radio playiog and
kettle hoillng as you
I awake — switch on

I N | jights to ward off in
o '] truders — bave & warm

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

HMiMI POPF RADIO AMND
CAR CASSETTE BOOSTER
As !‘estured this isaue! Our 1974 catalugue listx

RADIO

OFFICERS

DO YOU HAVE PMG 1, PMG 1I, MPT
2 YEARS OPERATING EXPERIENCE ?

Possession of one of these qualifies you for
consideralion for a Radio Officer post wilh
composite signals organisation.

On satisfactory completion of a

7 month specialist training course,
successful applicants are paid on

a scale rising to £2893 pa;
commencing salary according to
age—25 years and over £2126 pa.
During training salary also by age,
25 years and over £1604 pa with
free accommodation.

The future holds good
opportunities for established status,
service overseas and promotion.
Training courses commence at
intervals throughout the year.
Earliest possible application
advised.

Applications only from British-
born UK residents up to 35 years
of age (40 years if exceptionally
well qualified) will be considered.
Full details from:

RECRUITMENT OFFICER
GOVERNMENT COMMUNICATIONS
HEADQUARTERS

Room A/1105, Priors Road, Oakley,
CHELTENHAM, Glos. GL52 5A)
Telephone: Cheltenham 21491, Ext, 2270
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ds of bargains and probably many of the
parts needed for thls profect. 66p brings the
catalogue and the next 8 monthly supplements,

DRILL CONTROLLER
NEW IKW MODEL

Electronically reducer
apeed to approxlmately
10 revs. Ample power at
all speeds. Full power at all
speeds by finger-tlp control.
Kit includes ali parts, case.
everything and ample instructions,
21-85. Made up model also avail
able £8-95,

MAINS TRAMSISTOR P.P.

D d to operate Istor sets and .
Adjustable output, 6v, 8v, 12 volts for up to
B500mA (class B working). Takes the place of any
of the following batteries PP1, PP3, PP4, PP6.
I'P7, PP9, and others. Kit compriaes: mains trans-
former, rectlfier, smoothing and load resistor. con
densers and instructions. Real sulp at only £1-10.

MINIATUWRE SEALED RELAY

American made. dlur

REL Al. Measures only 1” wide
x 47 thick and {” bigh and
it's a double change over, we
don’t know the contact rating
but estimate this at 3/5 amps.
The coil resistance ls 600 ohms
and 9-12 volt will close it. ldeal
for models and miniaturised
equipment. It's a plug in relay
but we supply complete with base.
Price 88p including base.

MIMNIATURE

wWAFER SWITCHES
2 pole, 2 way—4 pole, 2 way-
3 pole, 3 way—4 pole, 3 way—2
pole, 4 way-—3 pole, 4 way—2 pole
6 w]:y—l pole, 12 way. All at 25p
each.

TERMS : 10% discount if ten of an ltem
ordered, send postage where quoted—other
items, post free if order for these items is £6-00
otherwise add 20p. ADD 109 VAT.

J.BULL(ELECTRICAL)LTD.

(Dept.rw ) 7 Park Straet,

Croydon CRO 1YD. Callers to:
102,103 Tamworth Rd. Croydon
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Have you done your sums ?

Add THE WORLD RECORD ANTENNA
£6 THE WORLD FAMOUS TRIO
arreel YOU HAVE A COMPLETE RADIO STATION
equal T0 THE BEST FOR ANY LOCATION—

READY TO PLUG TOGETHER IN MINUTES AT A COST LITTLE MORE
THAN THE COST OF THE TRIO ALONE ! 1!

Speaker; Suitably Terminated Connec-
tors ; Handbook ; Carriage ; Insurance.
In addition a JOYSTICK V.F.A. ;
JOYMATCH A.T.U.; feeder external

mounting insulators are greatly reduced when you buy a PARTRIDGE
PACKAGE.

A PARTRIDGE PACKAGE constitutes a COMPLETE RADIO STATION—
ready to use however confined your domestic space. The World renowned
TRIO range of Communications Receivers and Transceivers, the WORLD
RECORD, internationally patented JOYSTICK V.F.A. (all band aerial) only
7' 6” long (assembled) and a JOYMATCH aerial tuning unit, internal speaker,
plus accessories, go to complete your READY TO USE RADIO STATION
at a price that truly represents VALUE FOR MONEY !—24 HOUR DELIVERY
(MON.-FRL.) ADD £4-00—OUR RISK !

PARTRIDGE PACKAGE (Write for details of more Partridge Packages)
No. 1 with Gen. Coverage AM/CW/SSB (MW/SW) 9R59DS Receiver (£46-75)
PACKAGE PRICE £64-52 (Save £14-28)
NOTHING TO PAY ! OUR RISK Access/Barclaycard orders accepted by '‘phone
JOYSTICK V.F.A. £13-75; JOYMATCH TX/RX A.T.U. 111A 1-6-32 MHz £13-75; JOYMATCH A.T. U.
111 RX only 500 kHz-32 MHz £13-75; JOYMATCH A.T.U. LO-Z500 TX/RX 500w SSB (PA input), Built- in
RF meter £19-91; Communications 80 headphones (suitable TRIO, EC10 etc.) £3-14; Matching Speaker
(with instructions for internal fitting in 9R59DS £2-00; TRIO: Linear Amplifier TL911 £172-15 PLUS
£32-50 worth of Partridge equipment FREE; TRIO TR2200 2m personal transceiver £87-45 PLUS
£17-50 worth of Partridge equipment FREE; TRIO TR7200 2m car transceiver £142-45 PLUS £28-50
worth of Partridge equipment FREE; 6 spare valves for 9R59DS £2-35; OA2 Mains Stabiliser 14p;
9R59DS £46-75 (VAT incl.) plus FREE Speaker del. OUR RISK,

Amazing '"‘DX-CRYSTAL SET" £2-42 incl. unique aerial. Free with your
Partridge Package.

NEW : AMTRON QUALITY KITS—send for brochure and prices.
PARTRIDGE BUDGET LINE

Artificial Earth—solves receive and transmit earth problems (as used on North Sea Rigs!)
£5-80; Aerial Bandswitch—tuned aerial for domestic receivers £5-80; A.T.U. KIT—for us e with
transmitters and Communications Receivers £5-80; (assembled £7-01); Mini SWR Bridge—
1-8 to 180 MHz, 2kw P.E.P., 75 or 500 S0O239 sockefs; 1:1 to 1:3 ratio, 80 x 30 x 30mm £5-60.
(All prices quoted INCLUDE V.A.T., CARRIAGE, PACKING, INSURANCE.)
Send 31p stamp for full illustrated details. Special TRIO brochures (state which)
3ip stamp extra.

NO V.A.T. ON OVERSEAS ORDERS ! Carriage and insurance extra overseas
orders.

G3CED — G3VFA
B g{'glzlg?mlﬂlg%g FOR EXPERT ADVICE AND INFORMATION
0X5 l[[’”””l[ Lrof Telephone: 0843 62535 or 62839

evenings and weekends

“www americanradiohictory com
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ALL PRICES INCLUDE V.A.

SPEAKER BARGAINS £
EMI 13" x 8” 3, 8 or 15 ohm
Plain .. o 0o oo
Wilth Co-Axlal Tweeter ..
Twin Tweeter os 4.
Type 350 8 ohm, 20 watt
84" 8 ohm, 10 watt 2-
8 8 ohm, 10 watt 3-
127 8 ohm, 20 watt 5-50
8” x §” C/Mag. 5 watt 120
8” x §” Dualcone
8 ohm, 10 watt 243
GOODMANS 64” 8 ohm
Dualcone .. 3 1-60

ELAC 8- 8ohm Dualcone
FANE 77 x 4” 3 or 8 ohm .
8” Dualcone 8 ohm..
CELESTION 8” 15 ohm ..
ADASTRA 10”7 8 or 15 ohm,
10 watt 30 0 00
BAKER GROUP 25 12”7 8 or
15 ohm, 25 watt .. L
P. & P.
5” 8 ohm, 5 watt C/Mag. ..
24” 8 ohm or 64 ohm
P. & P.

TWEETER & CROSSOVER
EM! 3}” 3 of 8 ohm C/Mag .. 100
Cone Tweeter 8 or 15 ohm,

10 watt Qa o .. 2-40
Cone Tweeter 8 ohm, 3 watt 9-40
Horn Tweeter 8 ohm, 20 watt 5-85

Dome Tweeter 8 ohm, 30 watt
Crossovers CN23 (3 ohm),
CN23 (8 ohm), CN218 (16

ohm) e 90
P. & P.

KIT FORM CABINETS TEAK VENEER

12 x 12 x 8 with 87 8” x 5” or
61” and 3}” cut out, . B
17 x 10 x 9 with 8" or 13” x 8"
cutout < e

2-45
3-50

18 x 11 x 9 with 13”7 x8” cutout
for EMI 350 .. °F ..

P. & P. ea.

MICROPHONES

CM20 Crystal Hand .. "

CM70 Planet stick metal,
ewltch crystal = o

DM160 Dynamlc unl-dir, hall

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

-50
-53
-95

ball me'al .. 3 -50

TW206 .. oo Ae &
CONDENSER MIKE 600 ohm,
unl-dir i 44 ox
Cassette Stick Mike with R.
Control onfoft swlitch
(2-5 & 3:5mm J/Ply)
P. & P.

SOLDERING IRONS
ANTEX CN240 15 watt ao 80
SK1Kit (15 wattiron
2 spare Bib etc.)..

X25 25 watt (low
leakage) - v -
P. & P,

-
58

CARTRIDGES
ACOS GP#1/25C or GP91/35C
Stereo comp. a0 U9
GP93/1 Stereo crys... 1
GP94/1 Stereo crys...
GP95/1 0o s o

TOl
9THAC Stereo cer. diam.

19-T1 Stereo crystal v
BSR SC5M Stereo ceramic
SX5H Stereo crystal ..
SX5M Stereo crystal ..

X5H Mono/stereo ..

X5M  Mono/stereo ..
GOLDRING G800 G850 £3-85
§TVLI for above cartridges

e 335 D,
GOLDRING G800 G850
P. & P.

o Basaan
Sen gnussha

BATTERY ELIMINATORS
240v Input 6, 7-5 or 9 300mA  2-20
12v_d.c. Input (fits In car

lighter socket) 6, 7-5 or 9
d.c. output at 300mA .
P.& P.

TAPES Stnd. LP
5" 45p S5p
53~ 55p 85p

Stnd. LP

. T0p 1-00p 30p

. 1.
P. & P.1-3, 9p ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 8-10

35p 33p
45p 43p
55p 52p

Cassette Head Cleaner 33
P. & P. 1-5, 3p ea. 6-10, 15p lot.
11-20, Post Free.

PLASTIC LIBRARY CASES
For 5” Reels .. s L
51” Reels ..
7" Reels ..

CASSETTE CASES .. 1ep

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

BIB ACCESSORIES
Tape Editing Kit  Ref. 23 1%
Recording Tape

Splicer .. Ref. 20 115
Cassette Tape,

edlting d Ref. 24 140

Cassette Salvage Kit Ref. 20 40p

12's Cassette Case Ref, 34 £1-00
Stylus Balance Ref. 32A 115
Spirit Lever .. Ref. 46 - 50
Hi-Fi Stereo Test Cassette  1:90
Groove-Kleen Record Cleaner 1-90

P. & P. 10

BUDGET SPEAKER
SYSTEMS

1. Pr. of 10watt 8ohm 2 speaker
system In_ deluxe teak veneer
cabinet 187 x 117 x 9° wired,
Inc. plugs. £25-00 per palr.

2. Pr. of 20watt 8ohm 2 speaker
system, freq. response 50 c.p.s.
to 17,000 c.p.s. Teak veneer cab.
214" x 12" x 9° with 12ft. cable
and plugs. £29-95 per pair.

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

ALL OUR MERCHANDISE IS FULLY GUARANTEED.

Riversdafe Electronics

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

PRINTED CIRCUIT KIT

BUILD 50 INTERESTING PROJECTS on 2 PRINTED CIRCUIT CHASSIS with
PARTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 41" x 2}". (2) 1 Board for Match-
box Radio. (3) 1 Board for Wristwatch Radio, etc. (4) Resiat. (5) Resist Solvent.
(8) Etchant. (7) Cleaner/Degreaser. (8) 16-page Booklet Printed Circuits for Amateurs
(9) 2 Miniature Radio Dials SW/MW/LW. Also free with each kit. (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 50 TRANSISTORISED PROJECTS.
A very comprehensive selection of circuits to suit everyone's requirementa and
constructional ability. Many recently developed very efficient designs published
for the first time, including 10 new eircuits.

- EXPERIMENTERS
9)5@ PRINTED CIRCUIT KIT

-~ 85p
3 ‘\ Postage & Pack. 15p. (U.K.)

Commonwealth:
) SURFACE MAIL 20p

%s‘ AIR MAIL 7Sp
\ =s] Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler
detector. (3) Crystal Set with Dynamic Loudspeaker. (4) Crystal Tuner with Audio
Amplifier. (5) arrier Power Conversion Receiver. (6) 8plit- Load Neutralised Double
Reflex. (7) Matchbox or Photocell Radio. (8) “TRI.FLEXON" Triple Reflex with
Belf-adjusting regeneration (Patent Pending). (9) Solar Battery Loud-speaker Radio.
The smnallest 3 desings yet offered to the Home Constructor anywhere in the World.
3 Subminiature Radio Receivers based on the --Triflexon’’ circuit. Let us know
it you know of a smaller design published anywhere. (10) Postage Btamp Radio.
Size only 1-62° x 95”7 x -267. (11) Wristwatch Radio 1:15” x 807 x -557. (12)
Ring Radio -70” X 70" x -55%. (13) Bacteria-powered Radic. Runs on sugar or
bread. (14) Radio Control Tone Receiver. (15) Transistor P/P Amplifier. (16) Inter-
com. (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking Animal,
Guided Missile. (20) Perpetual Motion Machine. (21) Metal Detector. (22) Transistor
Tester. (23) Human Body Radiation Detector. (24 Man/Woman Discriminator.
(25) 8ignal Injector. (28) Pocket Transceiver (Licence required). (27) Constant
Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-Loop
Transmitter. (30) Pocket Triple Reflex Radio. (31} Wristwatch Transmitter/ Wireless
Microphone. (32) Rain Alarm. (33) Ultrasonic S8witch/Alarm. (34) Stereo
Preamplifier. (35) Quality Htereo Tush-Pull Amplifier. (36) Light-Beam Telephone
“Photophone’’. (37) Light-Beam Transmitter, (38) 8ilent TV Sound Adaptor. (39)
Ultrasonic Transmitter. (40) Thyristor Drill 8peed Controller. . .plus 10 Photo-
electric Circuits, Alarms, Modulators, Stabilisers. . .

YORK ELECTRICS, Mail Order Dept.
335 Battersea Park Road, London, S.W.11

8end a 8.4.E. for full detatis, and a brief description of all Kits and Projects.

-10

PRACTICAl';nI;lknPERBACKS
FOULSHAM-TAB

Landsailing from RC Models
to Big Ones £1-45
by George Sipposs

125 Typical Electronic
Circuits Anatysed and
Repaired £1245
by Art Margolis

SmaHAAppIiance Repair
Understanding and using Guide N £1-50
the Oscilloscope by Lemons & Montgomery

by Clayton Hallmark Basic Colour TV Course

Pictorial Guide to Colour by Stan Prentiss £2-20

TV Circuit Troubles £1-60

by Forest Belt Electronics Hobbyist IC

Project Handbook  £1-40

How to Repair Small Petro by Robert M. Brown
£1-75

Engines o
by Paul Dempsey

Radio Communication
Transreceiver Servicing
by Burns & Sands £1-45

99 Ways to Use the
Oscilloscope £1-45
by Albert Saunders

On the Colour TV Service
Bench £1-45
by Jay Shane

Basic Radio Course £1-50
by John T. Frye

How to Repair Home and
Car Air Conditioners
by Lemons & Price £1-45

Troubleshooting Solid State
Amplifiers £1-60
by Ben Gaddis

Fun with Electricity £1-30
by Tom Kennedy fnr.

Transistors—How to Test—
How to Build £1-20
by Tab Editorial

How to Fix Radios and
Printed Circuits £1-60
by Leonard C. Lane

Handbook of Magnetic
Recording £1-45
by Finn Jorgensen

Complete Mini Bike
Handbook £1-85
by Paul Dempsey

FOULSHAM-TAB LTD.
YEOVIL ROAD. SLOUGH. BUCKS.

www americanradiohistorv com
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TRANSISTORS
and semi-conductors of many types from simple
diodes to ICs photo-sensitive devices, threshoid
swlitches, etc. etc.

MINITRON DIGITAL INDICATORS

3015F Seven segment filament, compatible with
standard logic modules. 0-9 and decimal point;
9mm characters in 16 lead DIL (some alphabetical
symbols available) £1-20
Suitable BCD decoder driver £1-15
3015G showing + or — & 1 & dec. pt. £1-20

DALY ELECTROLYTIC CAPACITORS
in cans, plastic sleeved

1000mF/25V 28p 1000/50  41p
5000/100 £2-91 2000/50 S7p
5000mF/25V 62p 5000/50 £1-18

POLYESTER CAPACITORS TYPE C.280
;?;g;ag leads for P.C.B. mounting. Working vollage
.

0-01, 0-615, 0-022, 0-033, 0-047 ea. 3p
0-068, 0-1, 0-15 ea. 4p
0-22, 5p; 0:33 7p; 047 Bp, 0:68 11p; 1 0 14p.

1-5 21p; 2-2 24p

SILVERED MICA CAPACITORS
Working vollage 500V d.c.

Values in pFs—2-2 to 820 in 32 stages ea. 6p
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 3600 12p;
4700, 5000 15p; 6800 20p; 8200, 10,000 25p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double wipers
for good contact and long working life

P.20 SINGLE linear 100ohms to 2-2megohms, ea. 14p
P.20 SINGLE log. 4-7Kohms to 2-2megohms, ea. 14p
JP.20 DUAL GANG lin. 4-7Kohms to 2-2megohms,

ea. 48p
JP.20 DUAL GANG log. 4-7Kohms to 2-2megohms,

ea, 48p
JP.20 DUAL GANG Log/antilog 10K, 22K, 47K,
1 megohm only ea. 48p
JP.20 DUAL GANG antilog 10K only 48p
2A DP mains switch for any of above 14p extra.
Decades of 10, 22 and 47 only avallable in ranges
above.
Skeleton Carbon Presets Type PR, horizontal or
vertical 6p each.

SLIDER POTENTIOMETERS
Linear or log, 10K to 1 meg. in all popular values
ea. 30p
Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, blk/wht/red/yel/grn/blue/dk, grey/lt.
grey ea, Tp

ZENER DIODES

Full range E24 values: 400mW: 2-7V to 36V,14p each;
1W: 6-8V to 82V, 21p each; 1-5W: 4-7V to 5V,
48p each, Clip to increase 1-5W rating to 3 watts
{type 266F), 5p.

ELECTROVALU

and "Zener Diodes"

25p

RESISTORS
Code Watts Ohms 1109 101099 100up
(see note below)

© 1/20 B82-220K 9 3 75
© 1/3 4:-7-470K  1-3 1-1 0-9 nett
© 1/2 4 7-10M 13 11 0-9 nett
C 3/4 4-7-10M 1-5 1-2 09 nett
© 1 4-7-10M 3-2 2-5 1-9 nett
MO 12 10-1M 4 3-3 2-3 nett
WW 1 0-22-3-9 9 9 3
WWwW 3 1-10K 7 T 6
ww 7 1-10K 9 9 8 nett
Codes:

C = carbon film, high stability, low noise.

MO = metal oxide, Electrosil TR5, ultra low noise.
WW = wire wound, Plessey.

Values: All E12 except C4W, C 3W, and MO $W.
E12: 10,72, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82
and their decades.
E24: as E12 plus 11, 13, 16, 20, 24, 30, 36, 43, 51,
62, 75, 91 and their decades,

Tolerances:
5% except WW 10% +0-050 and MO W 2%.

Prices are in pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (Ignore fractions of one penny
on total value of resistor order.) Prices for 100
up In units of 100 only.

YEROBOARD
Copper clad 0-1 matrix—2-5 x 375 ins. 24p: 3-75 x
3:75ins.—27p: 2-5 x 5 ins,—27p: 3-75 x 5 ins.—30p.
Copper clad 015 In. matrix 25 x 3-75 ins.—18p:
3-75 x 3-75 ins.—27p: 2'5 x 5 ins.—27p: 3-75 x
5ins.—33p.

Vero spot face cutter (any matrix) 43p.

0-040 pins (for 0-1 matrix) per 100—30p.

0-052 pins (for 6-15 matrix) per 100—30p.

ELECTROVALUE

LTD

component buying

On the index page of Catalogue 7, between **Aluminium Boxes''
are over 200 references to contents
amounting in all to thousands of items, classified, described,
often illustrated, and priced. There is a wealth of technical
diagrams and data. At 25p, Catalogue 7 is excellent value by any
standard. With the 25p Refund Voucher it costs you virtually
nothing when you order £5-worth or more.

INCLUDING 25p REFUND VOUCHER ALLOW-
ABLE ON ORDERS £5 OR MORE LIST VALUE

* A SELECTION FROM EV CATALOGUE 7

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandall and described
originally In  'Wireless Worlid," Simple to
assemble, fantastically good results and a greater
money saver. Carrles 10 watts RMS, 15 ohms
impedance. Size 18In x 12In x 10In. Complete kit,
including pack-flat cablnet, £14-90.

The size and weight of this product obliges us to
charge 70p part cost of carr, In U.K.

Equaliser Assembly, £2-30.

Loudspeaker Unit 59RM109, £2-45.

Cablinet Kit (to Baxandali deslgn), £10-45.
Cross-over choke Inciuded In full kit above, £1-30.

This is £V Service

DISCOUNTS

Available on all items except those shown with
NETT PRICES. 10% on orders from £5 to £14-99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE

in U.K. For mail orders for £2 lIst vaiue and under
there is an additlonal handling charge of 10p.

GUARANTEE OF QUALITY

All goods are soid on the understanding that they
conform to manufacturers' speclfications and
satisfactlon Is guaranteed as such—no rejects,
'seconds’ or sub-standard merchandise Is offered

for sale.

Prices quoted do not include V.A.T., for
which 10% must be added fo total nett
value of order. Prices subject to alteration
without notice.

GIRO ACCOUNT No. 38/671/4002
All postal communications, mail orders
etc. to Head Office at Egham address.
S.A.E. with enquiries requiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 0OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily Sat. 9-1 p.m.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 1NA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily Sat 9-1 p.m.

Hours of business (both addresses) 9-5.30 p.m., 9-1.30 Saturdays.

U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081.

wwWwW americanradiohistorv com
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Fully guaranteed TRANSISTORS, ZENER DICDES etc.

Ah ALL vaives
AC 07 85p BCII8 20p NKT222 80p OC76  25p | ORP61  4fp 2N2411 58p
Indl\udually pack.ed AC113  15p|BC182A 1lp [OAS 80p | OC76 25p |OR P90 95p+2N2646 45p guaranteed
v A L v E s AC126  20p|BC212A 18p|0Al0  40p|0C77 45p |ORY93 £1:10 |2N2904 20p
AC 27 20p|BCY72 15p |OA70 10p | OC78 25p | RAESIIAF | 2N2989 £4-00 |6HOM 25p | 12Q7GT 40p )| 6064 45p
B12H £3.00 ECL8S 40p(N78  £27 AC128 20p|BDI136 45p |OA7]  10p|OC78D  28p 85y |2N3053 20p |6Y4Wa £1-00(128G7  40p[6065 85p
oy oo | BE36 ox2 wg AC132 o5p|BF115  25p |0A73  15p |0CS1 8D94  glp|2N3054 45p]8Y5 55p | 1487 80p[6080  £2:20
o ulsa AP Er39A £1.00|0B2 i) AC176  20p|BEF16T  2p OA74 15y |OCSID 20p|V405A 25p |2N3055 55p |8YSGT 40p 19405  50p, 6146 £2-00
DFSG “P EF10 . e2p| PABCSD P| AC187 26p|BF173  25p |OA79  10p (OCSIDM 20p |ZRI11 50p [2N3646 30p |6Y6 25p|19G3  £7-00Y8020  £3-75
- DR96 00: EFa) uF PCoT ﬁ” ACI88  25p|BF178  25p |OA8l 08p | 0C82 25p | ZR21 30p [2N3730 65p |6Y7G 30p|19G6  £5-75[9001 30p
ST 350 | EFS0 259 POBOO “P ACY17 85p|BF177 20p {OA91  -07p |OC82DM 30p ZR22 25p |2N3731 70p [6Y7M  45p|19H4  26-25|9002 50p
DLe: o0 TTes e o srlacvas 3y BF180 85p |OA200 -07p|OC83  25p|ZT20 £1:00 [2N381p 25p [6KGGT 70p)20P4 £1-00|9003 55p
D S |EFss  s1p|PCOSS 380) AD139  40p|BF200 30p |0A202 10p |OC84  25p |ZT83  60p (28303  70p |6K7 40p [25L6GT 60p| 9004 25p
o cJpited 2P | Bocss #00) AD149  50p| BFY51 20p |OAZ200 50p |OC122 £1:00 |ZTs¢ £1-00 28304  80p |8KTG  25p 30C15  90p|9006 25p
et % DR aor | Pocss D| AD16) 35p|BFY52 20p |OAZ201 45p OC130  25p |ZT9l  £2:00|28307 £1-60 6K8GT 40p|30C17 £1-00
pree  ar|EF) | oci8e 45p| AD162  35p|BFYY0 75p |OCI6  £1-00 [0C140  @5p |ZT202  50p 28703  75p 6K25  70p|30C18  90p
DY oar|EFe2 4 P Eorso ggv AF118 25p|BSY29 30p|0C22 £1-00 |OC141  60p |ZT203  50p 40594  85p 6L6M £1-35|30F5 £1-00|C.R. Tubes
DY 002 X e 35% Poreo  Helariz 30 BYZ13 359|0C35  40p|OCi70  5p |ZTX302 20p|40505  75p|68A7  40p|30KLL 50| pG7-5 2750
Ion- IR bl PCFSE 3| AF129  30p BYZ16 60p |0C26  85p|0C171  80p 'IN823A 85p {40636 2£1-00 6SA7GT 25p{30FL12 95p|pais.e
e1s0cC L oe0| BF184 i [ p| AF178  48p|CRS1/10 30p |OC28  65p [OC200  40p 1N4785 75p 140649  90p 68C7GT 20p|30FL14 80p e
e gL 1L | BFL200 Slp PCFS0 | 800) Av1an  4gp|CEBL/20 40p |0C20  86p 0C201  75p :N9ls  37p 68G7  40p|30L15  95p| 5 3.34
o 185 o, & oran 75v AFis1  4sy|CRS1/10 48p|OC35  50p|OC202 90 2N987 43p |ZENER 68Y7  40p|30L17  86p 818
EABCS0 38' EL36 470 | PCPBOL 5P| ‘AF186 40p|CR83/40AF |OC36 88p | 0C203 55 |2N1304 p | DIODES 88Y7GT 28p|30P12 950! Mw13-35
e B o Porens gﬂv AFZ12 £1- s0p [0C44  17p|0C204 65 [2N1305 2%p |10w/1v 4sp |S8K7  40p)30P10 - 86p 215
s BhEee 52: s ,3: ABY26 95p|CR25/025  (0C46  18p|0C205 £1:00 |2N1306 25p {10W/2v 45p 68L7GT 45p|30PL1  80p|vCR139A
EBC33  60p|EL82 PCF806 65p| ABY28 280 69 |0C70 129 |0C206 81-10 [aN1307 25p |10W/E2V asp [SINTGT 459} 30PLIS 21,00 £71
ERC3 OO0 iie: o1y PCFs0s 8op| BCL07 10 GETU5 75 |0GN  1sp|oCP71 £1:00 [2N1308 o7p |Low/7-0vapp |88Q7  48p|30PLL £180|veRsi7n
EBEs0  40p| ELSS 40| pongoo 7op| BCI0R 109 GETI16 85p|0Gre  20p |ORP12  §5p [2N1309 8p [10W/11V 45p |8VEC  16p\35L6GT B0p 29
B ELS6 POLS BC113  16p|GEX66 £1:50 |10C73  30p |ORP60  50p |2N2147  75p |10W/15V 45p 6V6GT 45p[35W4  400|33p)  24-00
EBF80 40p 36p 1 50p] 6X4 40p|35Z4GT 55p
Bhrey 400|ELS0 . 31p|PCLe2 38p|PYST B0p UBCAT Ay UV4l 6308  G0p GACT  Gbp BDAG  25p) 0X50  40p) 50CH asp|38D 810
EBbFsy 97p|ELes  36p|PCL83 85p|pys:z  30p [UBFS0 35p UYSs  85p|384 35p 6AN6  60p 6BEG  3%p' 6X5GT 45p|30CD6G 88Y  £7:00
ECCS1 35p|ELS500 70p|PCLA4 85p|Pyss  35p UBFB9 40p VR105/3040p |3V4 150 BAK5  85p GBGEG 70p 6Y6G  75p a110|%8L 810
ECCs2 o5p|EL504 70p|PCL86  45p |PYSs  88p UBLI  70p Z800U £2.00 |5B/u54M 6AKS#  88p 6BY6  55p | 6Z4 40p 75 70p
ECCs3 88p|EM31  80p|PCL805 50p |PY500 £1-:00 UBL21 70p 2801U £2-00 2300 6AL>  20p 6BQ7A S55p|6-30L2 85p|(76 55p .
Dces 2|Ems0  43p|PDB00 2130 |pysoo 4sp UCCS; 4bp Z803U 185 |sBossM  (6ALSW B0p SBR7 £100)7B7 - 70p 78 s0p|Becisl Valves
ECC85 86p|EM84  88p|PFL200 86p |PY801 45p UCF80 60p |ZpooT £1-10 £3-10 [BAM6  85p (6BW6  980p|7Y4 80p |80 55p| CV2339
FCC86 80p|EM8?  70p|PL36  86p (QQV03-10 ~ |UCH42 70p |IL4 20p [SR4GY ~ 75p [6AN8  60p 6BWT  90p| 9D6 40p|7234/1 £7-00 £45-00
ECC88 39p|EY51  40piPL38  85p £1-20 [UCHS81 35p [IR5 45p [5U4G  35p [6AQ5 6C4 30p| NE2  £4-80(803 £5-50| YP9/7D
ECC189 85p|EY8]  40p|PL3) 40p [ R19 85p |UCL82  85p |184 30p |5VAG  45p [6AQ5W 85p |6CE 40p | 12AT6 p[805  £12:00 £35-00
ggggg g? g;gg :gv ;ng :°v TT21 £420 |[tcLs,  65p |186 30p [5¥3GT 4bp |6AS6  50p [SCHG  S5p| 12AT7  35p|807 50p| K301 £4-30
BOF83 P\ E24 P PL 3 5P | 1125 85p [UF41  85p |IT4 30p |[5vac  abp |6AT6  38p [6CL6  s0p| 12AT7  83p 813 2475 K305 £11-00
EgF 67 E 4o ggp 184 80p | u2e 86p |UF80 30p |TX2A 60p | 573 70p [6AU6  30p |6D6 35p 12AV6  50p 866A £1-00| K308 $14-50
801 58p|EZ41 p|PL500  75p | U191 68p |[UF85  35p [1X2B D | 12AX7 30p 931A 8475 K337 £14-50
ECH42 70p|EZ80  28p|PL504  75p | ysm 80p |UFB0  85p 2K25  £8:00 5Z4 75p | 6AX4GT 75p |6EAR 700 19BaG  40p [954 50p| K RN2A
ECHB] 80p|EZ81  27p|pPL508 80p {UABCS0 40p UL4l  60p 3A4 50p |5Z4GT  45p GAXSGT 80p SF3 80p | 12BEG  50p|935 40p .
P e G501 70 pLsos 8110 |UAF42 Sp ULsd ~ 40p 36 40p '6AD7  45p 6B7  S5p OF33  £3-25|13BHT  50p|956 300 wLa17A
EOLSO 40p|GZe7  e3p|DLS02  85p | MANF OTHERS IN STOCK includs Cathode Ray Tubes and Special Vaioes. U.K. |12C8 45p | 957 :
ECL82 31p|KT66 £2:30 PY33 83p Postage Up to 81 12p, £1-22 17p, £2-88 22n. Over £3 post free. C.0.D. 25p extra. | 12E1  £2:85|2051 70p|3Y/92/E
ECL83 70p|KTs8 £2:90'PY80  35p |12K5  95p(5933  £3:00 23500
12K7GT 45p|6057 5C22 B
V.A.T. 20/41FT. AERIALS each consisting of ten 3ft., §in. e oo st wHEEA o
Please add 10 tO a“ dia. tubular screw-In sections. 11ft. (6-section) whip N -
(] a:!riallwtlth aga;‘:tor to fit éll\e 7in. rod, insulated base, Col El t . Ltd
stay plate and stay assem! ies, pegs, reamer, hammer,
orders etc. Absolutely brand new and complete ready to erect, O omor( ec ron":s) °
in canvas bag. £7-50 new £4-50 slightly used 170 GOLDHAWK ROAD, LONDON W12,
METERS Full List of our very large Carriage £1-50 . RETAIL: 743 4348 TRADE: 743 0899
stock of meters on request. : Open 9-12.30, 1.30-5.30 p.m. Thursday 9-1 p.m.

YOUR CAREER in
RADIO &
ELEGTRONICS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study

IR,

training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificate§; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’® experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.

The Eddystone Active Aerial type LP3382

is a combined aerial and amplifier unit for use
with any receiver having a low-impedance aerial in
put connection. It gives useful gain over the range
10KHz to 30MHz under conditions where space
does not permit the use of a more elaborate aerial
system. Powered from an internal battery or ex
ternal supply, it may be used as a free standing ac

cessory or fixed to the receiver with the fittings Fullest details will be gladly sent without any obligation.
provided A ¥
! % 2 To: British National Radio & Electronics Schoof, P.O. Box 156,
Jersey, C.I.
* Please send FREE BROCHURE to
b NAME .

ADDRESS
112-116 New Oxford Street
London WC1A 1HJ k:
telephone 01-636 7878

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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Money saving high

performance audio equipment
DIRECT FROM OUR OWN FACTORY

GUARANTEED TESTED HIGH PERFORMANCE
MODULES—now better value than ever

SA35 £4:45  Carriase | % 25Hz-25kHz

0-2% di W
35W RMS 25-50v % 0°2% distortion
7 transistors, 7 diodes * Noise—B0dB

’ 500mV into 20K

*
SAS50 £5:65 Carriage | & 4-16 ohms
50W RMS 25-65V free | % Simple wiring

. . ¥% Short and open
7 transistors, 7 diodes circuit proof

SAI00  £10-90 * Continuotsly

100W RMS 45-70v % Top-grade
Il transistors, 6 diodes components

120 watt module complete with built-
in supply—extra heavy duty £19-75 <3

Mk Il STEREO DISCO MIXER £19-75

Carr. 30p
This well tried unit mixes two decks, handles any
ceramic cartridge, and features mic over-ride plus
separate full range bass and treble controls on both
mic and deck inputs. Ample headphone power is
available for P.F.L. May be used for mono and is
mains operated. Fitted with sturdy screening case,
Controls: Mic vol, bass, treble. Left/Right fade, deck
volume, bass, treble, hfphone select, vol, Mains. Size
174in x 3in x 4in deep.

DISCO MODULE £8-00 <

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

3-CHANNEL SOUND-LITE £22:50 <3

Only SAXON can supply such incredible value for money. This unit features 3kW
power handling, full-wave control, bass, middle, treble AND master controls. Twin
loudspeaker jacks for ' through '’ connections. It may be used free standing or will
panei mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size I2in x 3in x 2{in deep. Professional standards
at a price you can aford!

SINGLE CHANNEL :ecently reduced in pr'ice
. ue to increasing  sa es, r

VERSION  £7-50 [ 0017 110w e uh i
Carr.free operation

MULTI-PURPOSE MIXERS

M4HL M6HL
£18-50 S~ £27-50 -
Featuring multiples of our VA30 module, the M4HL
and MéHL fulfil the requirements of all clubs, Eroups,

etc. where a high quality mixer is required. Each
channel has one high and one low impedance input,

plus volume, treble and bass controls. Input 3 g -
impedances may, if required, be easily changed, - 4 [
The M4HL has four channels, and one output, and

the M6HL six channels (12 inputs) and a master
control and two outputs. Either unit may be used

free.standing or panel mounted. These mixers will it n N 4
feed all types of amplifier. Recommended for their I o
versatility and high performance, and excellent )

vatue for money.

CHANNEL . Carr,
VA30 MODULE £3 so free
Thisis the basic channel module in the above mixers
and may also be used for extra inputs on either the
mono or stereo mixers. Fitted with volume, bass
and treble controls, requires just a jack and supply
(9-100V)

SAXON '9W of speech and Four individually SAXON 100

CSE e LR - : contralled FET in-  coMPLETE
t st I
G6¢CCccCce Wide range bass AMPLIFIER

inputs., Wide range L
Ioo bass and treble - and oreble con-

8 trols. 120/  of £53'00

- speech and music  capp. free

POWER SUPPLIES

UNSTABILISED

P U4s ?uSI‘ASS% SA3S5 or £4'90 Ca;zipue
PU70 gusn;s'%OSASO or £7.7s C:;gp:ga
STABILISED

Ps4s ;usxiss% SA35 or £3.so Ca{rrrei:le
MT4S Transformer for £3.so Ca;ai;.e

above

Suits 2 SA10Q o Carri
PS70 £4:90 Ciyrisee
MT’70 ;I'ln’-:cseformer for

N.B. PS70 is not suitatle for the SA50

-

OGOOOOOOOOOf)

controls. Sturdy and
attractive vynide

@ e © ®8aAXON

COMPLETE :::sei{Twin outputs. ol S0 Tho
AMPLIFIER OO twin foudspeaker
:‘;i:g:,:; LUl socklelu. Strrdy‘ case, and an atdtragtiv_e facia make this SAXON so
g guaranteed. excellent value for money. Hundreds in use by groups, L
£34-90 S0W version identical CSE 50 g's\%‘;s' clqbs._:‘tc. icali £37-50
Carr. free in appearance. £29°50 Carr. free OW version identical in appearance. Carr. free

CALLERS AND MAIL ORDER: SEND [0p FOR OUR NEW 26.PAGE

SAXON ENTERTAINMENTS LIMITED ey i gl el o
327-333 WHITEHORSE ROAD . CROYDON CRO 2HS on recein of 300 G.0.5. avarer, " * O™

tPlease quote magazine when orde ring) Please inQude £.A.E. with all enquiries.
SHOP HOURS: 9 am. § p-m. —LUNCH 12.30 1.30 p.m. MAIL ORDER DESK: 10 a.m. 3 p.m. VAT at 10°  raust be added 1o all orders
24-HOUR ANSWER SERVICE TEL. 01-6384 6385 including postage and carriage charges.
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(YOU AIN'T HEARD
NOTHIN’ YET !!

. . . until you tune in to stereo
perfection with ‘Varicap’

‘p.e. f.m. Siﬂze “QP'°3‘,-,
varicap stereo tuner 83" x 23" x 63

This elegant and practical stereo tuner features push button
*spot-on' tuning with up to five simple pre-set stations (no difficult
tuning dial and drive cord). It's easy ‘no problem’ construction
requires only a few simple setting adjustments with a D.C. Volt-
meter. It incorporates NEW pre-set modules for R.F. and |.F.
circuits, this eliminates the need for the usually difficult circuit
alignment.

All this, coupted with the latest Motorola high efficiency, Inte-
agrated Circuit ‘phase lock loop’ stereo decoder and automatic
stereo lamp indicator, ensures perfect stereo reception.

The ‘Varicap' is. in our opinion, THE most easily constructed
stereo tuner available which will achieve professional results.
The kit comprises Fibre glass P.C. board. elegant slimline teak
veneer cabinet, brushed aluminium front panel, push buttons,
instructions, in fact everything you need.

We also supply any of these kit components as separate items.

Total kit price ONLY £28-50 (inclusive of VAT
and postage).

IDEAL FOR USE WITH THE ‘TEXAN’,
‘GEMINI' OR ANY OTHER GOOD QUALITY
STEREO AMPLIFIER.

PARTS FOR PRACTICAL WIRELESS PROJECTS:

After many requests, Electro Spares are supplying lists of com-
ponents for ALL prolects teatured in ‘Practical Wireless' from
July 1973 issue onwards. We regret that we cannot supply lists
for projects published before this date.

All you have to do is send us a stamped addressed envelope, not
less than 9” x 47, stating which project is of interest to you. We
will then torward you an individually priced Iist of the components
required, there.is, of course, no necessity to purchase a full kit,
you may purchase oniy the parts you require at any one given time.
We believe this method of ‘one source’ buying can save you time
and postage—AND THAT MEANS MONEY ! !

ALL COMPONENTS SUPPLIED BY ELECTRO SPARES
ARE NEW, BRANDED PRODUCTS OF REPUTABLE
MANUFACTURERS AND THEREFORE CARRY THE
MAKERS FULL GUARANTEE.

'p.E." '"GEMINI' STEREO AMPLIFIER

The 'Gemini' is a quaiity hi-fi stereo ampliifier for the home cons-
tructor, featuring a genuine 30 watt R.M.S. per channel output
into 8 ohms. Total harmonic distortion of 0:02% and a frequency
response (-3dB) 20Hz - 100kHz, at all power levels.

We are continuing to supply comp ts for this tabul ampli-
fier, which is now recagnised as practically THE ultimate in
High-Fidelity.

We know no better unit for the home constructor—hundreds have
been supplied throughout the world.

Electro Spares have available a booklet containing full speci-
fication, complete constructional information, wiring diagrams
and fault finding guide etc.

The price is 55p + 4p postage, atong with which we will send
you our new LOW PRICE LIST. Price list available separately on
receipt of a large S.A.E.

Our new Mail Order department address is set below. We aim for
quick, efficient service—or why not pay us a call, we make all
enthusiasts welcome and there are no parking problems.

288 ECCLESALL ROAD

SHEFFIELD S11 8PE
Tel. (0742) 668888
“The Component Centre of the North’

Radio
Control Kits

from

AMTRON

New from AMTRON-these Radio
Control units in kit form. Enjoy
building your own Radio Control
Receivers and Transmitters and
Field Strength Meters. An
accurate setting up of Radio
Control Transmitters can be made
with the help of the UK 555

Field Strength Meter. 3 transistors,
1 diode plus meter make this

unit a very sensitive device.

PRICES

UK 300 Four Channe! Radio Con. Transmitter £6.55
UK 310 Radio Control Receiver £3.28
UK 345 Radio Control Receiver £6.55
UK 565 Field Strength Meter  £10.61

All prices inclusive of VAT

aMiRDp
WTER

THE BIG NAME IN ELECTRONIC KITS

4 & 7 Castle Street Hastings Sussex TN34 3DY.
Telephone: Hastings 2875
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SECOND GENERATION 25 WATT HYBRID

A brand new hybrld fabrication technlque, recently perfected in o ur laboratories, has
enabled us to achleve our latest range of completely Integrated devices.

We have now finally reduced the modular amplifler to a simple Input/output device
requiring only the addltion of a baslc unstabllized (split line) power supply.

The HY50 takes medlum power modules to thelr loglcai concluslon by Incorporating
with it a heatslnk, which is designed in speclal hlgh conductlvity alloy, sufficient for
normal audio use with dditi | chassls sinking. All thls without signlficantly
increasing the size of the module comparable In size to a packet of ‘King-size'
clgarettes.

Conslstent with modern thinking a triple rated output clrcult with a load fuse allows
for peak transient response without dlistortion but ensures the necessary protection.

SPEC.
QUTPUT POWER: 25 watts RMS. 50 watts peak music power
LOAD IMPEDANCE: 4-16Q into8Q
INPUT SENSITIVITY: Odb (0775 volts RMS)
INPUT IMPEDANCE: 47KQ
TOTAL HARMONIC DISTORTION: Less than 0:1% at 25 watts typlcally 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10Hz-50KHz + tdb
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

Price £5-80 mono, £11-60 stereo

Price inclusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchalienged fortwo tears, the HY5, our unlque multifunction preampllfier/tone hybrid, has been brought
into line with the advancements in our power hybrids.

Llke the HY50, the new HY5 has no external p & has been redesi d to run off a split power-
line with Improvements In signal/nolse, overload, capablllty & reduced distortion. The output has been
Increased to match the power module (Odb), and to share the same powar supply.

Overall size Is reduced by the use of a new thin film circultry while the device still retains all the functlons
of the earller device,

When comblned with tha HY50 & power supply only potentiometers are required to complete a simple
mono ampllfier with input & output factlities expected to be found on HI-FI ampllfiers,

The comblnatlon of two HYS's two HY50's sharlng a common power supply (PSUS50) are linked by a
balance control to form a complete stereo system.

INPUTS SPEC.

Magnetic Pick-up 3mV (wlthin 1db RIA A curve)

Ceramlc Plck-up up to 3mV

Microphone 10mV

Tuner 250mV

Auxlllary 3-100mV

Input Impedance 47k 1kHz

OQUTPUTS
Tape 100mV.
Main output, Odb (0-775volts)

ACTIVE TONE CONTROLS

Treble + 12db at 10kHz

Bass + 12db at 100Hz

OVERLOAD CAPABILITY {equallzation stage) 40db on most sensltive Input
QUTPUT NOISE LEVEL (below 10mV magnetic input) 68db

DISTORTION 0-05% at $kHz

SUPPLY VOLTAGE =+ 16-25 volts

SUPPLY CURRENT 15mA

Price £4-85 mono, £9-70 stereo

Prlce inciuslive of VAT & P & P

POWER SUPPLY PSU50

The new PSUS50 has a low profile look being only 2} Inches high and can be used for either mono or stereo
systems.

SPEC.

OUTPUT VOLTAGE + 25 volts

INPUT VOLTAGE 210-240 volts

SIZE L. 70,D. 90,H. 60 mm

Price £5-23
Price Inclusiveof VAT &P & P

CROSSLAND HOUSE - NACKINGTON: CANTERBURY - KENT

CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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Practical Wireless Classified Advertisements

The pre-paid rate for classified advertisements is 10
extra. Semi-displayed setting £8-00 per single colum
payable to PRACTICAL WIRELESS and crossed
be sent registered post. Advertisements, together with remittance,

p per word (minimum 12 words), box number 20p
n inch. All cheques, postal orders, etc., to be made
“Lloyds Bank Ltd.” Treasury notes should always
should be sent to the Classified Ad-

vertisement Manager, PRACTICAL WIRELESS, IPC Magazines Ltd. Fleetway House, Farringdon
Street, London, EC4A 4AD for insertion in the next available issue.

Aerials

GENUINE FULL SIZE

I8 element TV aerial_<Z szc:
as used by leading =3~ & Cotour
TV companies

Guaranteed
_?ﬂ_., Save £fs Wesbpply
this genuine U H F
= !’_ aenial lor only 2 20 can
i be [ tted oulside or inside.
Qual ty made techmically

Pertect Pictures.

+ 35p cam advanced design Precision
gridreflector eliminates ghosting.
= Complete wih clanp nstructions

advicz Money Back Relund

“y" Wall/Caravan Bracket 25p Low Loss
Cable 10p per yard. Plug 8p & FREE
wiih order maps & channel reference

t all Radio & TV Transautters
ND OIRECT TO DEPT. PW10

IMPERIAL TRADING

J. AND A, TWEEDY LTD, incorporating
BAINES HIGH FREQUENCY AERIALS
VAT incl. Postage paid Inland.
Parabeams UHF Aerials. PBM 12 £3-60. PBM 18 £4-60

Multibeams UHF Aerials. MBM 30 £4-70.
MBM 46 £7-40. MBM 70 £12-95
Muitibeam Stacking Kit £4-90. Log Periodic £6-40

Stereobeams FM/VHF. SBM2 £3-15. SBM3 4-70
SBM4 £5-15. SBM 6 £7-75. Stacking Kit £2-35
Aerial Rotator £31-50. Balun £1-60

Amplifiers. Masthead VHF or UHF Grouped £8:95
Setback £4-50.

Accessories. SAE for list. Coax Sp/m and 10p/m
79 Chatsworth Road, Chesterfleld S48 2AP

Telephone 34982 863755 (Evenings)

Service Sheets

LARGE SUPPLIER
OF
SERVICE SHEETS

(T.V., RADIO, TAPE RECORDERS,
RECORD PLAYERS, TRANSISTORS,
STEREOGRAMS, RADIOGRAMS,
CAR RADIOS)

ALL AT 40p EACH
" PLEASE ENCLOSE LARGE S.A.E
WITH ALL ENQUIRIES & ORDERS "
Otherwise cannot be attended to

(Uncrossed P.O.'s please, orlginal
returned if service sheets not available.)

PLEASE NOTE
We operate a ''by return of post’ service. Any
clalms for non-delivery should be made within
J-days of posting your order.

000000000000000000000000000000000000000000
SERVICE SHEETS - MANUALS - BOOKS

SERVICE SHEETS 40p plus S.A.E.

NEW BOOKS & PUBLICATIONS

OVER 12,000 SERVICE SHEETS 8 MANUALS IN STOCK ON COLOUR/MONO TELEVISIONS
RADIOS, RADIOGRAMS, T/ARECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENQUIRIES

HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES. 1st.Book by Babani.. £0.40
HANDBOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES. 2nd.Book by Babarm . £0.95
HANDBOOK OF RADIO TV TUBE & VALVE EQUIVALENTS by Babant. . ....c......... £0.40
HANDBOOK OF INTEGRATED CIRCUITS (ICs) EQUIVALENTS & SUBSTITUTES ..... £0.75
COMPREHENSIVE COLOUR TV MANUAL. Pinpoints faults with cures on Cotour TVs. [£2.80
COMPREHENSIVE BLACK & WHITE TV MANUAL. Vol. 1. by McCourt. Also lists faults £2.80
AAPID SERVICING OF TRANSISTOR EQUIPMENT 2nd. Edition by G.J.King. 184pp.. £1.90
HOW TO CHOOSE AND USE TAPE RECORDERS oy H.W.Hcllyer. 230PP - -eeiiae s £2.25
HOW TO GET THE BEST OUT OF YOUR TAPE RECORDER by P.J.Guy. 142pp.......

WORLD RADIO TV HANDBOQOK 1972. 26th Edition. 384pp. Special reduced offer.
QUESTIONS & ANSWERS ON INTEGRATED CIRCUITS by R.G.Hibberd. 96pp ...
BEGINNERS GUIDE TO ELECTRONICS 3rd. Edition. by T.L.Squires. 240pp ... -
110 THYRISTOR PROJECTS USING SCRs AND TRIACS by R.M.Marston. 146pp-

110 INTEGRATED CIRCUIT PROJECTS FOR THE HOME CONSTRUCTOR. Marston ... £1.20
110 SEMICONDUCTOR PROJECTS FOR THE HOME CONSTRUCTOR. Marston. 134pp £1.20
50 PHOTOELECTRIC CIRCUITS AND SYSTEMS by P.S.Smith. B8pp....covurtnnnee £1.30
TV TECHNICIANS BENCH MANUAL by G.R.WHIGtNg. 187P0 cctvernenn e ranene £€2.50
TELEVISION ENGINEERS POCKET BOOK by P.J.McGoldrick. 6th Edition. 400pp ... £2.50
TRANSISTOR AUDIO & RADIO CIRCUITS by Mullard Ltd. 2nd Edition. 230pp . ... ...« £1.80

MAZDA BOOK OF PAL RECEIVER SERVICING by D.J.Seal. 288pp.......cu0vennnn £3.80

SERVICE SHEET CATALOGUE 25p

% A LARGE SELECTION OF OTHER TITLES AVAILABLE AT OUR NEW SHOP PREMISES &
OPEN UNTIL 6pm DAILY & 8Bpm SATURDAY. CALLERS WELCOME TQO COME AND BROWSE

NEWNES RADIO & TELEVISION SERVIZING books bought & sotd (all years) good prices paid
BACK ISSUES OF PW, PE, PT, ETC. WANTED ANY QUANTITY. Please write for quotation.

Ploase add 10% for Postage and Packing on all books. Send large S.A.E. for FREE bookiists

- BELL’S TELEVISION SERVICES

190. KINGS ROAD. HARROGATE. YORKSHIRE. Telephone 0423 - 55885

SERVICE SHEETS, Radio, TV  etc,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

SERVICE SHEETS for Televisions,
Radios, Transistors, Record Players,
Tape Recorders, etc., from S5p with
free Fault-Finding Guide. Over 10,000
models available. S.A.E. enquiries.
Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 29066.

For Sale

TV LINE QUTPUT TRANSFORMERS
Tidman Mail Order Ltd., 236 Sandy-
combe Rd., Richmond, Surrey, TW9
2EQ. 01-948 3702,

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
S.A.E. K. R. WHISTON, Dept. PW,
NEW MILLS, Stockport.

LIGHTSHOW PROJECTORS from onl
£17, effect wheels from only £4.
Many lightshow bargains at ROGER
SQUIRE’'S (Disco Centre), 176 Junction
Road, London N19. Tel. 01-272 7474.

VARIOUS numbers of PRACTICAL
WIRELESS from 1957 to 1972. 92 dif-
ferent numbers. Offers for the lot to
Webb, Neasden Hill, Green Lane,
Dockenfield, Farnham, Surrey.

Offers invited for redundant STORNO
VHF RADIO COMMUNICATION
EQUIPMENT 68/88 megacycles 50 watt
module stations, 10 watt static and mobite
transceivers.

Write to County Surveyor, The Castle,
Winchester, by 30 April 1974 for further
details.

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular T.V. and Radio types.
KENSINGTON SUPPLIES (O),
367 Kensington Street, Bradford 8,
Y orkshire.

C. CARANNA

7Y BEAUFORT PARK

LONDON, N.W.11 6BX
We have the largest supplies of Service
Sheets (strictly by return of post). Please
state make and model number alternative.

Free TV fault tracing chart or TV list on
request with order.

Mail order or phone 01-458 4882
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BURNDEPT, 3 valve receiver with
horn loudspeaker. Working. £40 O.N.O.
Tel. Aylesbury 630257.

PHILIPS Cassette recorder _spares.
S.A.E. with enquiries. Sueway Limited,
94 Derby Lane, Liverpool L13 3DW.

P.W. 100—1961 to 1971. P.T. 198 No. 2
to 240, sEeakers. Valves new and used.
S,A.E. . Fenton, 25 Queen Street,
East Ardsley, Wakefield, Yorks.

wWWWwW americanradiohistorv com

WE BUY New Valves, Transistors and
clean new components, large or small
quantities, all details, quotation by
return. WALTON’S, 55 Worcester
Street, Wolverhampton.

EARLY WIRELESS LITERATURE
before 1934, Johnson Raffles, Haver-
breaks, Lancaster. Telephone 67770
evenings.
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Situations Vacant

and absorbing.

LS27 7JJ.

Bench Service
' Engineers
GILDERSOME, LE_EDS

Bench Service Engineers with previous experience of
TV (Monochrome .and Colour), Radio, Hi-Fi and Tape
Recorders will find our wide product range interesting

We have vacancies for 3 Bench Servicing Engineers,
one of whom should also have VTR experience.
Preference will be given to holders of C. & G. qualifica-
tions, though proven practical experience may outweigh
formal qualifications. We have a progressive grading
system approved by the Pay Board with basic salary on
starting up to £2054, depending upon the grade achieved
on examination. With Company bonus and overtime
Grade | engineers can obtain earnings around £2400 in
their first year. In addition there are L.V’'s, discounted
staft purchases and a contributory pension scheme.

Interested candidates are invited to apply with details
of past experience, age and current salary, (or ring
Morley 69421 for an application form) to:—

Regional Manager, Sony (U.K.) Ltd., Universal
Estate, Wakefield Road, Gildersome, Morley, Leeds,

SONY.

EN!
canbheyours

Jobs galore' 144,000 new computer
personnel needed by 1977. With
our revolutionary, direct - from -
America, course, you (rain as a
Computer Operator in only 4 weeks!
Pay prospects? £3500 — p.a.

After training., our exclusive ap-
pointments  burcau—onc of the
world’s leaders of its kind—intro-
duces you FREE 1o world-wide
opportunities  Write or 'phone
TODAY., without obligation.

London
Computer Qperators
Training Centre
T66. Oxford House

9-15, Oxford Street, W.1,
Telephone: 01-734 2874

£

Educational

ENGINEERS—get a technical certifi-
cate. Postal courses in Engineering,
Electronics, Radio, T.V. Computers,
Draughtsmanship, Building, etc. FREE
book form: BIET (Dept. BPW.4 Alder-
maston Court, Reading, RG7 4PF.
Accredited by CACC. Member A.B.C.C.

CITY & GUILDS
EXAMINATIONS

Make sure you succeed with an ICS home study
course for C & G_Electrical Installations, Tele-

h and Radio Ama-
teurs. Free detalls from: Intenational Correspon-
dence Schools, Dept. 132H, Intertext House,
London, SW8 4UJ,

COLOUR
TV SERVICING

Make the most of the current boom. Learn the
techniques of servicing Colour & Mono TV sets
through new home study courses, approved by
leading manufacturers. Also radio and audlo
courses. Free details from: International Corres-
pondence Schools, Dept. 732H2, intertext House,
London, SW8 4UJ.

AMIMI, MAA/LMI DIPLOMA, City &
Guilds, etc. Thousands of passes. For
details of postal courses in_ all
branches of Engincering and illus-
trated  book—FREE—BIET _ (Dept.
BPW.3) Aldermaston Court, Reading
RGI;I 4PCF. Accredited to CACC. Member
A.B.C.C.

Books and Publications

Technical Books -
RadiotElectronics

Handbook of Tested Transistor Circuits. ... ... .. £0-40
Radio Servicing for Amateurs. . .. .. .. .. £0-20
Practical Radio Inside Out. ... .. ...
Coil Design and Construction Manual. . . .
Boys Bk of Crystal Sets and Simple Circuits.
Transistor Circuits Manual No. 1 oo

Transistor Circuits Manual No. 2. . . 5
Transistor Circuits Manual No. 4. . ... .. ... £0-15
Transis Circuits for Radio Controlled Modets
Rad & Electr Colour Codes and Data Chart.
Handbk of Transistor Equiv.and Substitutes.
Hi Fi, PA & Disco Ampiifier Design Hndbk
Radio Servicing Problems . .. ..........
Electronic Circuits for the Amat Photograp 0o
Handbook of Simple Transistor Circuits .... .. ... £0-35
Modern Transistor Circuits for Beginners. .
Sound and Loudspeaker Manual. .. .. ..
Practical Car Radio Handbook. . ........

Radio TV and Industrial Tube & Valve Equiv. . . .
Know Your Oscilloscope . ............... . £1-70
Television Servicing Vol, No 1 .
Television Se: ing Vol. No. 3.
Television Servicing Vol. No. 4. .
Using an Oscilloscope. .. .........
Servicing Transistor Radio Receivers.
Television Timebase Circuits. ... .. .

NEW TITLES NOW AVAILABLE

2nd Book of Hi Fi Loudpeaker Enclosures. . . . . . . £0-60
Manual of Electronic Circuits for the Home. . . . . . £0-50
Modern Crystal Set Circuits for Beginners. . . . .. . .£0-36
Electronic Novelties for the Motorist. . , . . £0-50
2nd Book of Transistor Equiv. & Substitutes. £0-95
Handbook of Electronic Musical Novelties. . . . £0-50
Transistorised Nowelties for Hi Fi Enthusiast. , . . . . £0-35
Fault Location Exercises in Rad.& TV Vol.1. .. .. £0-80
Fault Location Exercises in Rad.& TV Vol.2. . £1-35

Colour TV Picture Faults
99 Ways to Improve your
Semi-conductors from A—2. ..
Modern Electronic Troublesho
104 Ham Rad. Proj.for Novice & Te an
How to Solve Solid State Circuit Troubles, . ... ..
Integrated Circuits Equiv. & Substitutes Hbk. . . . . . £0-75

PLEASE ADD 10% FOR POSTAGE & PACKING
FREE lists of other titles avail on request. Send to:

RADIO BOOK SERVICE
40 Elwill Wary, Beckenham BR3 2RZ

FOR SHORT WAVE LISTENERS:
We publish World Radio Bulletin

We stock World Radio TV Handbook
Sole agency for Gilfer Associates, Inc.
We publish Broadcasts to Europe

We Import I.T.U. handbooks and lists
No other British trader is connected.

DAVID MCGARVA
PO Box 114 - Edinburgh - EH1 1HP
Please send an S.A.E. for lists

“FROM SEMAPHORE TO SATEL-
LITE”, a 300-page hardcovered history
of communications with 1000 illustra-
tions, is sent from Geneva to readers
who send £1-99 to David McGarva. PO
Box 114, Edinburgh EH1 1HP. We sell
books, publish orld Radio Bulletin
and print monitors’ reporting forms.

TECHNICAL
TRAINING

Get the quallfications you need to succeed.
Home study courses in Electronics and Electrical
Engineering, Malntenance, Radio, TV, Audlo,
C Engi ing & Pr ing. Also selt
build radlo kits. Free details from: International
Correspondence Schools, Deptf. 732H3, Intertext
House, London, SW8 4UJ.

www americanradiohistorv com

UFO Charts: Wave Prediction, 49p;
Dail{] Fli%ﬂ: Pattern, 44p; Map, 44p;
TV UFO Detection, 2 Optical Circuits,
55p; Propulsion Theory, 55p; Circuits:
Transistor Optical, 66p; Radiation/
Optical, 40p; Microdetector with mem-
ory, LSI 75p. R. & E., Highlands, Need-
ham, Suffolk.

WE HAVE your World Radio TV
Handbook, the guide to broadcasts, at
David McGarva. Just send £3-15, or
pay the Eostman £3:56 on delivery.
Box 114, Edinburgh EH1 1HP.
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Receivers and Components

FAST SERVICE — LOW

GUARANTEED SEMICONDUCTORS

PRICES

ACI26  Mp | 2N706  12p
ACI26  1dp |2NS30  22p
ACI27  1dp |2Nn31  g4p
ACI128  1dp |2N1132  24p
BCl07  10p | 2N2219  24p
BC108  10p | 2N200¢  18p
BClo9  10p | 2N2905  25p
BCi57  18p | 2N3053  20p
AF114  18p | 2N3054  4dp
AF116  16p | 2N3055  44p
AF118  16p | 2N3702  1lp
AF117  16p | uNs703  11p
BCY71  glp | 2N3704 1lp
BCY72  16p | 2N3705  1lp
BFX84  28p | uN3706  1lp
BFXAs  28p |2N3707 1lp
BFX86  £3p | 2N3708  1lp
BFX87  26p [2N3709  1lp
BEXHS  22p | 2N17i1  28p

ZENER DIODES

400 W 5%

33 to 33 volta.
10p each

1 Watt 8%

33 to 200 volts
20p each

RECTIFIERS
P.LV. 1 amp.
50 1N4001 &p
100 1N4002 8p
200 1N4003 6p
400 1IN4004 8}p
800 1N4005 7ip
800 1N4006 Bjp
1000 IN4007 8p

CASH W.0. PLUS P.P. 10p TO
ROSLESS SERVICES, PARNDON HALL,
HAMSTEL ROAD, HARLOW, ESSEX

PRECISION

low leakage. All 63v_D.C.
1%, tolerance: _0-47uF—56p
2-2uF—80p; 4 7uF—£1-30;

10-0uF—£2-00; |5uF—€2-75.
+2%, and + 5%, ex. Stock.

4-7, 6 8uF at 15v/25v or 35v; |
or 25v; 22-0uF at 6/10v or 16v;
10v; 47 -0uF at 3v or 6év; 100uF

10p each; AF178 at 30p each. Al
marked. Full spec. devices.

for 90p; 1544, 5p each: 11 for
All brand new and marked.
NEW LOW PRICE—400

S‘pecinl offer 6 off each volta
RESISTORS. Carbon film 5%.
at 70°C, Range from 2:2(} to
series, i.e. 10, 12,15, 16,22, 27,
68, B2 and their decades. Hig
noise. All at Ip each: 8p for

resistors) £5.
440v A.C. CAPACITORS

—85p; 2-0uF (2” x |”)—£1-15.
SILICON PLASTIC RECTIF
Brand new wire-ended DO27
7p each; 4 for 26p. 400 PIV at 8p
BOO PIV at |Ip each; 4 for 42p.
7p Post and Packing on all orde

Send S.A.E. for lists of other

companies.
Dept. WS, The Maltings, S
EM, Salop.
Tel: NANTWICH (Ches

Ijin x %in—40p; 0:254F (11
0-47 and 0-5uF (11”7 x 3”)—66p; 1 -0uF (2” x ")

POLYCARBONATE CAPACITORS
Close tolerance. High stabifity. Extremely

Plus or minus
i 1-OuF—66p:
6-BuF—£] -64;
Also available

k
TANTALUM BEAD CAPACITORS—
Values available: 01, 0:22, 0-47, 10, 2-2

0-04F ac 16]20v
33-0uF act 6V or
at 3v.

All at 10p each; 10 for 95p; 50 for £4-00.

TRANSISTORS: BCi07, BCI08, BCI09;
All at 9p each; 6 for Sip; 12 for 96p. May be
mixed for quantity price. BC182 and BC212 at

| brand new and

POPULAR DIODES. IN914, 6p each; 8 for
45p; 18 for 90p IN916, Bp each; 6 for 45p; 14

50p; 24 for £1.

Zeners,

mwW
Values available 4-7, 5-6:'6'8. 7-5,82,9:1, 10,11
1293515V, Tol. '+ 5% at'5 mA. All new and
marked. Price 7p each; 6 for 39p; 14 for 84p.

ge {66 zeners:

W ac40°C W
2:2MQ In EI2
33, 39, 47, 56,
h stability, low
10 of any ene

value; 70p for 100 of any ona value, Special
pack—10 of each value 220} to 2-2MQ (730

s 0-luF, size
” x 1")—55p;

1ERS | 'S amp.
. 100 P.LV. at
each; 4 for 30p;

rs below £5-00.

Export orders—please add cost of air/sea mail.

PLEASE ADD 10% V.A.T.
TO ALL ORDERS

ex-stock items,

L.E.D.’s. disc capacitors, electrolytics etc.
Wholes_ale price lists available to bona fide

MARCO TRADING

tation Road,
hire) 63291.

BETA DEVI

CES

FOR BETTER PRICES
TRANSISTORS (1.C’s DIODES & RECT.
AC187/188 709C T0.99 0-30 | IN914 0-04

PR. 0-40[709C D.I'L. 0-30|IN4148  0-04
BC107/ 741C TO.99 0-36| 0A202 009

BC108  0-08|741C D.LL. 0-38| 1N4001/2  0-05
BC109C  0-11(723C DL 0-80{ 1N4003/4/5 0-08
BCLT/b  010|747C DIL. 088 1N4006/7 0-08
BCY70/71/720-18 | 748C D.LL. 0-
BFX86/57/88 A

0-20 [5Watt Audio 1.C. | 7 190V 0-20

BFY50 018 TBA 800 21-50. |wos 14
BY¥Y51/52 012 Data free with 800V 0-80
oc28 0-45] every order
oC3s 0-35 ERS
2N2R48 0-30| D.I.L. SOCKETS | BZ¥88 33—
2N$053 014 8-Pin 01g| 33V 5% 006
2N3055  0-38|14-Pin 01g|1 Watt 6:8-
2N3442  £1-40|16-Pin 014] 200V 5% 015
9N8773 2220 L.ED.
40411 2220 Al prices  |200—Red 017
40638 £1.00] include V.A.T. |L.E.D. Clip 0-02

C.W.O. PLUS P.P. 10p TO
BETA DEVICES,
263 THE RIDGEWAY, ENFIELD, MIDDX.
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TEXAN AMPLIFIER

Pack
1. Resistors, 80p post 15p
2. Small Caps, 1°50 post 15p
3. Large Caps, 1-40 post 15p
4. Sundries, 2-50 post 15p
6. Potentiometers, 1-45 post 15p
7. Semi Conductors, 8-25 p. 15p
8. Transformer, 5-95  post 25p
9. Printed Circuit, 2:50 post 15p
10. Chassis, 3:00 post 25p
10a. Front Panel, 1-50 post 15p
11. Preformed Cables, 40p p. 15p
12. Handbook, 30p post 6p
13. Teak Veneer Case, 2:75 p.30p
Complete Kit £29-50 Post, ins 75p
Add 10% V.A.T.
TELERADIO ELECTRONICS
325 Fore St.,, LONDON, N.9

Tel. 01.807.3719. 4p will bring
full lists of available kits.

5-N CHANNEL FETS TYPE 3819E—£1
(incl VAT). Full spec devices complete
with circuit details for building volt-
meter, timer, etc. For full list of fets
and other transistors available, send
10p. Redhawk Sales Ltd, 45 Station
Road, Gerrards Cross, Bucks. Mail
Order Only.

CQMPONENTS GALORE. Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, carbon and W.W., capacitors
various, transistors, diodes, trimmers,
potentiometers etc. Send £1+10p p&p.
C.W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife.

TUNBRIDGE WELLS, Components
from Teleservice, 108 Camden Road,
g‘lugr(x)gridge Wells, Kent. Telephone

EX-COMPUTER EQUIPMENT: Wide
selection digital linear and power
components. Large S.A.E. Lists, T. J.
Oxborrow, “Wimborne”, Walton_Road,
Kirby-le-Soken, Frinton-on-Sea, Essex.

Miscellaneous

stamp for lists.

R.D.l. Ltd
Chilton Works,
Garden Rd.,
Richmond,
Surrey,
TWI 4NS

For valve and
transistorized re-
corders from £2 ea.

- AN I B S S BN E e .
. INCOMPARABLE V.H.F. KIT

I CV2—unique triple-purpose (converter, Re-

celver, Tuner—Feeder) kit for the amateur l

I enthusiast, Fantastic transistorised perform-
ance, World Wide Sales. Complete kit of top l
grade parts covers 80-180 mHZ with easy

I build diagrams only £5 direct from makers or
S.A.E. for free literature. (S.W. Kits also

I available).

i
JOHNSONS (RADIO) Est. 1943 l

' SHAW ST., WORCESTER WR1 399. I
o mm DS mEN SN EE WD DS B8 W =

TRANSISTOR AMPLIFIERS 50p. Vol/
tone pre-amps 30p, LW-MW osc. panels
50p. All witl circuits. Radio cabinets,
suitable ext. speakers; colours: yellow
or teak finish requires sides trimmed.
Mains drog ers, 7690 + 6602 + 669
+ 250 + 2 + 260 30p. Skeleton pre-
set 25 assorted 50p. Archer, 9 Pine
Grove, Maidstone, Kent,

BRAND NEW COMPONENTS by
return. Electrolytics 16V, 25V, 50V—
047, 1, 2°2, 4-7, 10mfds.—4p. 22, 47—
41, p. (50V—5p.) 100—51zg. (50V—T7p.)
220.— 6p. (50V — 9p.). ubminiature
bead-type tantalums 0:1/35V, 0-22/35V,
0-47/35V, 1/35V, 2:2/35V, 4-7/35V,
10/16V—8p. Mylar Film 100V—0-001,
0-002, 0-005, 0-01 0-02—21,p,0-04, 0:05
~ 3p,0-068, 0-1—31, p. Polystyrene 63V,
E12 series 10 pf.—1,000 pf.——;.'f. 1,200
pf.—10,000 pf.—3p. Miniature ighstab
resistors, 5%, E.12 series—Carbon Film
LW 10—10MQ  (10% over 1 Me%\.l)
Metal Film W 100—2-2MQ and 1W.
270-10MQ all S¢p each. Postage 8p.
The C.R. S\apgly Co., 127 Chesterfield
Rd., Sheffield S8.

610 MINIATURE Highstab Resistors,
5% 1, W. 22 ohms to 2-2M EI12 series,
10 each value £3-10. Miniature ceramic
Capacitors 50V. 25 each E6 value 22pf
to 1,000pf. Total 275 £3-75. NEK ELEC-
TRONICS (W4), 28 Carnegie Road, St.
Albans, Herts.
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MORE R
FOR LESS

MULTIMETER AC-DC Type U-437
10kOhms[V 2:5% Precision

A-DC 0-1-1A - 5 Ranges
V-DCJ/AC 2:5to 1000 V - 6 Ranges.
Ohms-100to 1 MegOhm - 4 Ranges
Frequency: 45-40kHz - 2 Ranges
TAUT SUSPENSIONS
MOVEMENT

Complete with steel case
Dimensions without case

; 212xn8x £-4.95

Frequency: 45 to 20kHz-2 Ranges
Resistance: 500 Ohm to s MOhm-
5 Ranges. Decibel: —10 to +12dB
2 Ranges. Accuracy !- 2:5% H
[Dimensions: 167 x 98 x 63 mm S

ony £8.00 |

SUPERTESTER 680 R ICE
10 Fields - 80 Ranges: Plus
a lot of accessories for
measurements_of 500A-AC
100 A/DC- Temperature-
—50C to --200C- Magnetic
fields up to 15 KGauss-
Phase indicator- EHT 25kV

i
2.3 Electronic Volt Ohm- meter
T = Transistor Diode Tester etc

Dimensions: 128 x 95 x 32 mm

300 grams 20kOhm/V Accuracy £1 8_50
1% DC Ask for free catalogue Accessories Extra
§ AC-CLAMP Type U-91 h 4
7 ranges 10-500 A

Dimensions: 283 x 94
x 36mm. 680 grams

4. £10.50 -

Add 10% VAT to all items + 35p P&P
ELECTRONIC BROKERS LTD
48.53 Pancras Road, London NW1 2B Tel: 837 7781
= -

FIBREGLASS
PRINTED CIRCUIT BOARD

=" —Your size cut—no extra—no V.A.T.

Single 5p 12 eq. ins., 60p sq. ft. Double 8p 12
sq. ins., 70p sq. ft. Post 10p per &q. ft.
EASY PRINTED CIRCUIT MAKING! DALO 33
MARKER (spare tip Inciuded) 80p post free.
From: BRB, 17 SOUTHBRECK RISE,
WORKSOP, NOTTS. 880 2UP.
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DON'T-LOOK

unless you can resist the temptation to

get these super ‘attention-getters';

% Pocket-sized MAXI-VOLT Big
4inch Spark Generator (instant
15,000 volts!). Ready-made, needs
no batteries, Carry it around any-
where. Only weighs about 3 oz.
(89g.) send £1-35 for your Maxi-
Volt now!

% Unique TRANSMITTER/RE-
CEIVER Kit. No licence examina-
tions or tests required to operate
this transistorised equipment, Easy
to build. Get transmitting. Send
£5:90 for yours now!

Y Psychedelic MINI-STROBE Kit.
Take a pocket-sized lightning storm
to Disco's & parties. ‘Brain-freeze’
‘em with vari-speed stop-motion
flashes. Includes super case too
Send £2:20 now!

(all prices include V.A.T., packing
& postage.)}
Send remittance to
BOFFIN PROJECTS,

4 CUNLIFFE ROAD,
STONELEIGH, EWELL, SURREY
(Mail order U.K. only)

Or for more details, send 15p for lists

plus free design project sheet.

Darned

Electronic

Wi izardry

by Dewtron (var extra)

Famous kits, ¢.g. waa-waa complete
kit £2-95; Fuzz_ kit £5-50 auto
rhythm modules P & P 20p min
Ring Modulator modules £8 and
whole range of synthesiser modules,
musical novelties, etc. Catalogue I15p
from D.E.W. 254 Ringwood
Road, Ferndown, Deorset

P R R P P P Py

FIBRE OPTICS OPTIKIT 103 contains 2 m. Crofon
1610, 64 Strand Light Conduit plus 5 metres each

TREASURE TRACER
MK I" Matal Lacator

Varlcap tuning

Britain’s best selling matal
locator kit

Welghs only 220z,

Speaker and earphone operation

Knocks down to only 17in,
Prebullt search coll assembly
Ministry approved design

As seen on BBC1 and 88C2 TV
You only need soldering Iron,
screwdrlver, pllers and snips
Flve transistor circuit

Send s.a.e. for leaflet

UMINIRITS ELECTRONICS,
I5a LANGLEY DRIVE, WANSTEAD
LONDON, B0 ILW WAl order anly

Versatiie
10 in
ONE

MIN-LAB w==""Comprising :
AC and DC Voltmeter @ Audio Generator
Ohm Meter @ Resistance Substitution
Capacitance Substitution @ DC Ammeter
: Battery Supply @ RF Signal Generator

RF Field Strengeh Indicator.
£11-95

This new, unique instru-

ment combines all you need

for testing. Money back if includes

naot satisfied. VAT & p. & p.
Cash with order or send s.a.e. for illustrated data
sheet to:

J. H. ASSOCIATES LTD. (DEPT. PW)
Cricketfield Lane, Bishop’s Stortford, Herts.

BUILD OR BUY a

MINIATURE
IRANSMITTER

4 precision piece of equipment that has been
designed and produced after 2 years research and
devel The transmltter available in

————
Micro o
Miniature

Transmitter

Ly

FP20, FP40, FP80 Plastic Monofibre (dl
‘\)/; 1-0, 1-5mm), Price £4-84 inc. booklet, pp.,
e

2NS77 SILICON PHOTODARLINGTON AMPLI-
FIER sensitive light detector, supercedes CdS
cell. Price 1 off 55p, 5 off £2-53 inc. pp and data,

RED LIGHT EMITTING DIODES MLED 500 in
TO92 case, MV54 minlature (2mm). Price (both
types) £1-10 for 5 inc. pp and data.

40 kHz ULTRASONIC TRANSDUCER T/R PAIR
Type SEO5B. £3-85 per pair,

C.W.0. please to FIBRE OPTIC SUPPLIERS

(PW), P.O. BOX 702, LONDON, W10 6SL

i PP PP

Build your next project in
a BEC (Book end chassis)

New improved with alloy
= trim on boltom of all
7 cabinets. Now In easy to
assemble kits.
GB3 (lllustrated) . . . 14" x9” x4” . ., £4-90P & P 45p,
Plus 10% VAT
Other slzes, SAE with enquirles. Callers welcome
after 10 a.m,

P.C. BOARDS & PANELS
We specialise in small runs of P.C. Boards and
screen printed or anodised aluminium panels. From 1
to 500, send sketch or pegative and we will send you
our quotation.
H. M. ELECTRONICS 275a, Fulwood Rd, Sheffield
$103BD (Behind Broomhill P.Q )

the U.K. 2” x 17 approx. Fits in the palm of your
hand. Can pick up and transmit voices and minute
sounds, excellent range up to } mile. Can be worn
round the neck, held in the hand or piaced on a
shelf. Recelve on a VHF radio. Universal battery
cennections enable use of PP3 battery operates
9-15 volts, no other connections, completely self
centained; to operate, aimply switch on. Used the
world over, many applications. Fuily transistorised
printed circnit. Guaranteed for 12 months

Assembled unit ready to use 215-50
Kit with step-by-step assembly Instructions £11-50

It required, suitable radio for receiving
transmitter ., hfiadia

Ins., P. & P. 45p.

MULHALL ELECTRONICS (PW)

Ardglass, Co, Down, U.K. BT30 78F
(Exporters to 14 countries)

R.A.E. licence required. I

£213-50

HARDWARE SUPPLIES. Sheet alu-
minium individual sizes or standard
packs, drilled to spec. Screws, nuts,

washers etc. ~Fascia panels in
aluminium individual requirements.
Printed circuit boards, one-off or

small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

www americanradiohistorv com

WIRE. H.C. Copper, P.V.C. Insulated
24 AW.G. (0:2mm.*) in P.V.C. Colours
Black, Yellow, Blue or White. Reels
8ozs £0-95; 11b £1-80; 2lbs £3-50; 4lbs
£6:75 including VAT and ostage
larger Reels available CM?.O.

H. A. WAINWRIGHT & CO. LTD.
9A Farncombe Street, Farncombe,
Godalming, Surrey.

Tel. Godalming 23545

BRIGHT — VERY ATTRACTIVE
LOW COST

SPERRY Planar Gas Discharge displays, ti
7-segment, v. attractive orange, viewing up to 40 feet.
SP151 as above (actual size), 3} digit am/pm, -5°
character ht, £7:20 + 72p vat, incl. p and p, data and
instructions for use with MM5316 and other popular
clock ICs.

For prices, data etc. only, on SP151 and other Sperry
displays for clocks and instruments (e.g. for 6 digits
or -3 send 15p to:

SINTEL
53 ASTON STREET, OXFORD

12 VOLT
FLUORESCENT LIGHTS

(as illustrated by Thorn/AEl)

Beat power cuts. Be independent, |deal
for caravans, tents, emergency lighting, etc.
Works anywhere where [2v is available.
Guaranteed for six months. Ready to use at:
12 ins. 8 watt £4-00 _Fo:t paid
tncluding V.A.T.
Callers Welcome
For lists or enquiries, large s.a.e,
SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.
Tel.: Shrewsbury 53206

This 8oldering Gun is a MUST
for D.IY, Men, Motorists,
Mechaaics, etc. A rugged,
strong construction that will
last a lifetime, Now you can
do all those repairs that
would normally cost you &£'s
at any electrical shop, Voltage 240 AC. 50c/s. LIMITED
QUANTITY AVAILABLE. BSimilar product sells at
del?l; ug.w.o. Immediate despatch. Refund if not
VY.G.S. INTERNATIONAL ‘SGWIO)
Pickworth, Sleaford, Lincoinshire.
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PRINTED CIRCUIT BOARDS. An
P.C.B, Published in PRACTICA
WIRELESS / ELECTRONICS., E.T.1.
etc, etc. Any month any year. 5p/sq
in. Postage Free. (Min. 50p). Also
Artwork and/or photography under-
taken. Return of post service. S.A.E.
Foolscap for full details. P, Lancaster,
ékDChesterton Road, Cambridge CB4

AERIAL WIRE, PVC covered multi-
strand copper. 25ft—232) (G% S0ft—
4sp (9p), 15ft—67p ), 106£t—89
kl p), 150ft—£1-32 (23p), 200ft—£1-76
25p), 250ft—£2-21 (27p), 300ft—£2:66
(30p). P&P in_brackets. S.A.E. all
enquiries. A/l Radio Components 14
'{3% Borough, Canterbury, Kent CT1

BUILD IT in a DEWBOX quality
cabinet. 2in x 2l;in x any length.
D.E.W. Ltd.,, Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

AUDIOSCAN, the “do - it - yourself”
speaker mail-order specialists. High
delity speaker kits, chassis units,
sound absorbent, grille fabric and
much more. Send S.A.E. for bargain
list to: Audioscan,. Dept. PWI1, 4
Princes Square, Harrogate, Yorks.

LOUDSPEAKER KITS for hi-fi stereo
b{ HELME, the speaker kit people,
all complete with full instructions.
Prices from as little as £14:95 Per air
including VAT! Send NOW for free
illustrated brochure and stockist list
to;: Helme Audio Products Ltd, Dept.
PWA-74, Summerbridge, Harrogate,
Yorks (Tel: Darley 279).

HOME DISCO! Comprehensive sound
to light kits. Three channel 3KW
£18:50. Sin%}&a channel units £8 and £11.
P&P 50p. . T. Electronics, Gazeley
Road, Kentford, Suffolk.

VALVES Large Stock 1930 to 1973.
S.A.E. for quotation. Cox Radio, The
Parade, East Wittering, Sussex.

ANTIQUE Wireless Collectors! For
everything in wireless 1920-1950 con-
tact Tudor Rees. S.A.E. with vyour
wants or 25p for catalogue to: 18
Brook Road, Mangotsfield, Bristol,
BS17 3DY. Tel. Bristol 565238 evenings
before 9 p.m.

Ladders

LADDERS. ‘Special Offer’ Unvarnished
triples. 9ft 7in closed—23ft lin_ ex-
tended. £18-90 delivered. Home Sales
Ladder Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
shire. Tel: 0952 586644.

Personal

S.I.M. COMPUTER DATING, The
most exciting way to make friends.
Write, S.I.LM. (E/17) 109 Queens Road,
Reading.

AERIAL BOOSTERS—£3:25

We make three types of Aerlal Boosters: 845-
UHF 625, B12-VHF 405, B11-VHF RADIO

VALVE BARGAINS
ANY 5-sop, t0—75p, 30—£3-30:—
ECCB2, ECL80, EB91, EBF80, EF80, EF85, EF183,
EF184, EY86, PCC84, PCC89, PCCi89, PCO7,
PCF80, PCF86, PCFB05, PCF808. PCL82, PCL83,
PCL84, PCL85, PFL200, PL36, PL81, PL504, PY33,
PY82, PY800, PY801, 30L15, PC86, PC88.

19” UHF/VHF (BBC2) £6-00
Thorn-830 or Pye, with sat of spare valves.
Carrlage £2-00 (Untested).

100 MIXED RESISTORS—65p

+ to 2 watt—10 ohms_to above im-ohms (our
choice) 100 mixed Ceramic Capacitors from
1PF to 8200PF (our choice) 85p.

BARGAINS PARTS

Transister UHF Tuners—£2:00, 500K-ohms V/C
with Switch—20p. 50 mixed Tuner Valves—£2:25.
Brand New Transistors 8F173, 8C171, 8C153,
BC135, 8C113, BC117, BCI15, BA102, B8A120.
All 10p each.

All prices include V.A.T. p. & p. 10p per order
Money back guarantee. S.A.E. for leaflets.

ELECTRONIC MAILORDER

(BURY) LTD.

62 Bridge St., Ramsbottom, Bury,
Lancs. Tel. Rams 3038

EX COMPUTER PC PANELS
4 x 2in packed with semiconductors and
top quality resistors, capacitors, diodes
etc. Guaranteed min. 35 transistors,
plus data. 10 boards 50p (12p)
25 boards for £1 (30p)
Panels with 4 Power
transistors sim OC28 50p (10p)
Dural extruded heatsinks outline 10D
black anodised, Drilled for 4 x TO3
transistors. 5 x 4 x 1" 40p (14p)
Similar to above but 5 x 8 x 1§ dritled

for 8 x TO3 70p (26p)
COMPUTER GRADE
ELECTROLYTICS
12,0002 100v, 5 x 24 dia £1 (25p)
30,000 25v 65p (20p)
ELECTROLYTICS

4,000, 70v, 3,600; 40v, 10,000 50v,

44 x 2 in dia 55p (14p)
10,000;¢ 35v, 5,000z« 35v, 44 x 2 in

40p (12p)

2,000 30v, wire ends 15p (6p)

100 piv 20A, Si diodes 4 for £1 (10p)

100 piv 3A, Si diodes 4 for 50p (7p)

250 mixed resistors 60p (94p)
250 mixed capacitors 60p (94p)
200 Si planar diodes 50p (7p)

Min. glass neons 8 for 50p (7p)
Reed relays mixed 10 for 50p (7p)
Micro switches 8 for 50p (9p)
Papst extractor/blower fans

100 c.f.m. 44 x 44 x 2in  £3-50 (28p)
QH bulbs 12v 55w 50p (6p)

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

KEYTRONICS

(Mait Order only)

44 EARLS COURT ROAD
LONDON W8. 01-478 8499

quull'tx egulpm
TEC

(18" x 8" x 8”) Vol 12 Litres
GS 500 £11-98 post free

Never before have speakers of such su

s available. Produced by us to qua
high fidelity at a fraction of the cost. Both models employ fully sealed bass
reflex enclosures made from quality compressed woods and our modern compact
designs ensure optimum performance at all times. Finished in Rich American
Walnut effect, Black Satin front these speakers offer todays best value in high

ent.

NICAL SPECIFICATIONS GS500 Power 30 Watts Peak (15 Watts
RMS) Frequency Range 33Hz to

8°) Volume 17 Litres TECHNICAL SPECIFI.
CATIONS GS300 Power 20 Watts Peak (10 Watts RMS) Frequency Range
42Hz to 16500Hz Impedance 8 Ohms Drive Unit20 cm x 13¢cm long throw with
integral coaxial tweeter Crossover 5000Hz DImensions 40 cm x 30cm x 20cm

GS 300 £9-98 post free
ECONOMY Speaker System Ideal for budget hl-fl Stereo Etc. This unique 8
Ohm system comes complete with leads and super woodgrain finigh £8.80 palr

post tree
PLEASE ADD 10% VAT TO ALL ORDERS

KERS

perb performance and low cost been
{ity standards the new GS Range ofter you true

19000Hz Impedance 8 Ohms Bass Unit 16 cm
7.5cm round € Hz Bi t

TRADE ENQUIRIES WELCOME

GREGG ELECTROMICS PW4 2 Cranbourn Streel

Leicester Square London WC2

www americanradiohistorv com

M &B COMPONENTS (Leeds) LTD.

86 BISHOPGATE STREET,
LEEDS |I. Phone 35649

SPECIAL OFFER

MOTOROLA CAR RADIO CHASSIS. (Not com-
plete) Chassis—LF. Transtormers—Trimniers—
Res/Caps Transistors 258 RF/Amp. M25A Mix.
Mp40/M241 AF *Transistor may vary slightly.
Complete with Circult 80p each, 15p P. & P.
LIMITED STOCK.

Few only as above, complete with P.A. Transis.
tors 90p each, 15p P. & P

STOCK CLEARANCE LINE

Bmall 12 Vot Model Makers Motor. New. §0p
each, 10p P. & P, Also avaliable 8 Volt (few only).
Bize approx. 13" x 1}”.

MARCONI SIGNAL GENERATOR TYPE TF867
(Moﬁulntlon and CARRIER Meter) 15 Kcfs to
30 MEG.

Nice Condition 285-00, BRS Delivery £3-00.

BULK PURCHASE

GREEN TRACE/MAGNETIC SQUARE FACED
TUBES. Ideal Monltor/T.V. 8lze approx. 5” x 8
tace, 12¥ neck. New boxed. £1-00 each, P. & P.
40p each.

ELECTROLYTIC TV CAPACITORS (New) 200uf
100ut, 100uf 350V DC. 4 for 21-00. P. & P. 20p.

When in Leeds visit our Walk Round 8howroom—
near City Square, Queens Hotel. Many BARGAINS
FOR SHOP CALLERS. Wo shall be visiting sll the
MAJOR RALLIES in the NORTHERN ZOKE!

(ALL PRICES INCLUDE V.A.T.)
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1 AMAZING MINI-DRILL ("7 2 BAKER12' MAIOR £11°5

== Indispensible for preci-
: b,l‘%:tﬁj sion  drilling, grinding, 30-14,500 cps. Double cone woofer and
lishi tchi = tweeter loudspeaker. Baker ceramic mag-
. FOR "m f::;'s ;:gp;: '"F?r'egi‘;:’gr; ! net assembly, flux density 145,000 gauss.
f PRECISION power for the enthusiast. " ¢ BASS RESONANCE 40 cps 2 20 watt tt RMS.
MODEL Srcciorcot” Smoiiey MAJOR MODULE KIT £14-85
o m
WDRK eolt aexfe,ﬁgri'an;?y sg iv ‘ 30-17,000 cps. woofer, tweeter, crossover
much more scope with iy and bafﬂeasnllustrated Size 19in x 13in.
MINI-DRILL. Super Kit NOTE—When ordering state 3 or 8 or 15 ohms. 1
(extra power, interchange- -
able chuck) £6-35 p.p. 13p. BAKER LOUDSPEAKERS 1009, BRITISH MADE
De Luxe Professional Kit Regent 12 in, 16W £1045 | Superb 181n. 20W £18:70 | New Group 50/12
with 17 tools £9-40 p.p. Major 12 in. 20W £11-65 | Group 25 12 in, 25W 210-45 12in. 60W£|7 60
: 23p. Prices include V. A.T. Deluxe 12 in. lbwlla -20 | Group 35 12in. 35W £11-55
.,
TN M tee. BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE
%‘:&\-\ oney ret: altee MEHLIN s“ppl? Bu— THORNTON HEATH, SURREY 'Tel 01-684 1665
. Dept. PW 574  Nailsea, Bristol BS19 2LP \ ALL PRICES INCLUDE V.A.T, HI-FI ENCLOSURE PLANS 42p

IllIIlBl[ SIDED WALL CHART

How to build and use the
P.E. Sound Bender’

Centred around a simple constructed “audio modulator”
unit, the P.E. Sound Bender is not just a single sound effects
unit, but your key to a host of exciting with-it sounds.

Just feed a music or speech signal to one input and a
control signal to the other and you can have a tremolo, a
frequency doubler aring modulator or a voice-operated
fader.

PRACTICAL

ELECTRONICS

MAY ISSUE ON SALE MID APRIL* 25p

* subject to the current national mdustnal situation at the time of going to press

www.americanradiohistorv.com
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Head Office and Warehouse Z & I A E Ro s E Rv I CES LT D § Retail Shop

44A WESTBOURNE GROVE 85 TOTTENHAM COURT ROAD

LONDON W2 5SF Please send all correspondence and Mail-Orders to Head Office LONDON W1
Tel: 727 5641/2/3 When sending cash with order, please include 0-15 in £ for postage and handling Tel: 580 8403
MINIMUM CHARGE 15p. No C.0.D. orders accepted Open all day Saturday

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER
SERVICE HAS TO BE CURTAILED. FROM IST JANUARY (974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WiIiLL
BE SUBJECT TO A MINIMUM CHARGE OF £5-00 EXCLUDING V.A.T,, L.E. £5-50 INCLUDING V.A.T. GOODS OF VALUE
UNDER £5-00 WILL BE AVAILABLE ONLY TO PERSONAL CALLERS, EITHER AT OUR RETAIL BRANCH, 85, TOTTENHAM
COURT ROAD, W.l, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W1. MINIMUM ORDER CHARGE FOR
APPROVED ACCOUNT CUSTOMERS IS £10-00 EXCLUSIVE OF V.AT.

TAUT SUSPENSION MULTIMETERS

MADE IN USSR

B8 models of multimeters
from simple 22-range instru-
ment priced at £4-95 to
sophisticated 43-range instru-
ment with  transistorised
safety trip circuit, priced at
£17-00. Models available
with transistor testing fa-
cilities (U4341) and built-in
audio/l.F. oscillator (U4323).

All the above instruments and full range of other test equipment are included in our new 1973/74 combined catalogue/price list which covers valves, semi-
conductors and passive components, basic specifications of semiconductors, cathode ray tubes, Klystrons and magnetrons, as well as transistor substsitution list.

; POLYESTER CAPACITORS. Axial lead type. N
400V 0-001uF; 0-00154F, 0-0022uF, 0-00334F, 0-0047uF, 0-0068uF, 24p; O O14F, 0-015uF,
X 0-022uF, 3p; 0-047uF, 0-068uF, 0-1uF, 0-154F, 4p; 0-224F, Tp; 0-33uF, 10p; 0 47uF, 13p;
160V: 0-1uF, 0-154F, 4p; 0-22uF, Sp; 0-33uF, 6p; 0-47uF, Tp; 0-68uF, 10p; 1uF, 13p.
Radlal lead P.C. type:

250V 0-01 4iF, 0-O154F, 0-022uF, 3p; 0-033uF, 0-04TuF, 0-0684F, 34p; 0-14F, 4p; 0-15uF,
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 4p; 0-22uF, 0-334F, 5p; 0-47uF, 7p; 0-68uF, 10p; 1-0uF, 11p.
MAIL ORDER. CALLERS SATURDAYS ONLY ELECTROLYTIC CAPACITORS. Miniature axial lead t

ype.
, , 63V:1uF,1'5uF.2~2uF,3'3uF,4uF,4-7uF.G-SuF,10uF.15uF,22uF.47uF, 68uF, 6p each
€.W.0, Please. P. & P. add 10p to orders under £2. Prices exclusive of VAT FIVRIGWNTIRETE LM TIRLNR 200uF, 11p; 4704F, 13p; 1,000uF, 24p.

Send 10p Postage for our comprehensive catalogue. 16V : 1000uF, 1500uF, 16p; 10V: 22004F, 18p.

TRANSISTORS BFYS3 17p [ TIP30  48p | 2N3054 42p | OA79  10p | CERAMIC CAPACITORS MYLAR FILM CAPACITORS

AC125 12p | BC109 10p | MJE3T0 63p TIS43 25p | 2N3055 45p | OA81 8p | 50V d.c. Plaqueite body 25mm feads. 100V:0-001uF,0~002uF,0-005uF,0'01uF.

ACi26 12p | BC147 11p | MJE3T1 63p | ZTX107 12p | 2N3702/311p | QASS 10p | Range: 22pF-10,000pF. Prlce 2p each. 0-02uF, 0-04uF, 0-05uF, 3p.

AC127 12p | BG148  11p | MJES20 52p | ZTX108 12p | 2N3703/4 120 OA%0M 6p | 0-015uF, 0-022uF, 0-033uF, 0-047uF 3p. 100V : 0-1uF, 0-2uF, 50V: 0-47uF 6p.

AC128 12p | BC149 11p|OC26  35p | ZTX109 12p | 2N3705/6 10D OA200/1 6p

AC176 14p | BC182 11p|OC28  40p | ZTX300 14p [2N3707 10p PL4001 7p | POTENTIOMETERS Carbon Track PRESET POTENTIOMETERS

AC187 12p | BC183 11p|OC35 40p ZTX301 14p | 2N3708/9 7p | PL4004  8p | 0-25W, log and linear values. 0-25W 1kQ—1MQ Hor. and Vert. 6p

AC188 12p | BC184 11p | OC41  35p | ZTX302 18p | 2N3819 ~25p PL4007 12p | tkQ—2MQ) Single gang 12p | 0-1W 10000—220kQ Vert. only 4p

AGY17 29p | BC212 11p | OC42  38p j2N1131 20p | 2N3903/415p 1N914  5p | 5KQ—2MQ s/gang w/switch 24p

ACY19 22p | BC213 11p|OC44  12p|2N1132 20p § 2N3905/617p 1N4001/2 6p | 2kQ—2MQ Dual gang 37p KNOBS

ACY20 20p | BC214 11p | OC45  12p | 2N1301/220p | 40360 ~ 40p 1N4003/4 Tp To fit §* shaft unless specified.

ACY21 18p | BCY70 15p | OC70 12p 2N1303/4 24p | 40361 45p | 1N4005  Tp Black Pointer type 6p

‘AGY22 16p | BCYT1 20p |OCT  12p | 2N1305/6 24p | 40486 * 72p | 1N4006/7 8p | SLIDER POTENTIOMETERS Siim Silvered 10p

AD140 40p | BCY72 15p | OCT72 12p | 2N1307 26p | 40528 70p | 1N4148  5p ] 0-25 W log and {Inear values Black 1° with chrome rim 15p

AD145 40p | BD131 45p|OC74  22p | 2N1671B 99p 10kQ—100kQ Single gang 40p Slider Pot knob (Black) 10p

AD161 30p | BD132 45p | OC8! 12p | 2N1990 45p 10k 2—100kQ) Dual gang 55p Slider Pot knob (Silvered) 10p

AD162 30p | BFi94 15p | OC82  15p [ 2N2217 23p DIODES

AF114/5 14p | BF195 15p | OC83N 20p | 2N2218A20p | AA120 10p | ZENER THYRISTORS RESISTORS

AF116/7 14p | BF195 16p | OC201 60p | 2N2906 15p | AA129 10p | BZY38 CRS 1/10 100V 1A 30p Tol. Range Values 1-9 10-99

AF118 40p | BFY50 20p | OC202 80p  2N2007 18p | BAt16 15p 400mW CRS 1/20 200V 1A 35p 1W 5% 2-2R-10M Et2 ip 0-8p

BC107 10p | BFYSi 20p | OCP71 95p | 2N2926 9p | BY100 15p | 3:3V-33V CRS 1/40 400V 1A 45p iw 5% 2-2R-10M  E12 ip 0-8p

BC108 10p | BFY52 20p | TIP29  43p | 2N2053 20p { OAS gp | 10p each CRS 1/60 600V 1A 55p W 5% 2-2R-10M E12  2p 1-5p
CRgano 1oo¥3ﬁ a0p | 4w 10% 1-100hm E12 6p —

DIGITALIC'S 74 SERIES 74111 85p | LM304 £1-70 | B1/05  25p CRS 3/40 400V 3, S5p

7400  {17p | 7426  28p {7472 28p {74118  99p | MC1303 Bijto 25p | CRS 3/60 600V 3A 65p ?;g;?;cs':’issT 108

7401 17p | 7427 37p | 7473 37p | 74121 63p £1-30

7402 17p | 428 43p|7474  37p {74141  95p | MC1304 gll% 28p | ALUMINIUM BOXES DPDT 22p

7403 18p | 7430  18p [ 7475  55p | 74180 £1-42 . /60 30p | AB7 2 T SR K 40p | Silde §A sub. min. 10p

7404 18p | 7432 37p | 7476 37p | 74182 £1-42 | MFC4000 B2/05  35p | ABS 4 o0 i 40p Slide 1A 14p

7405 18p | 7433 43p | 7480 89p | 74193 £2-28 45p | B2/20  45p AB9 4 2}, 14" 40p Push Button 6 pole changeover 35p

7406 39p | 7437 43p | 7481  £1:10 | 74194 £1-65 | TBAB0O B2j/so  sop | AB1O 4 5% 13- 45p Wafer 1/12, 2/6, 3/4, 4/3 way  24p each

7407 39p | 7438 43p | 7482 86p | 74196 £1-45 £1-35| goroo 55

7408 21p | 7440 18p | 7483  £1-10 | ———— 1 ZN414 £1-15 | 5 P | VEROBOARDS JACK PLUGS (CHROME)  SOCKETS

7409  24p | 7441 75p|748¢  95p | LINEAR | B4/800£1-00}piTCH 01 0-15 0-15 | Standard Screened 12p Standard 12p

7410 13p | 7442 15p | 7485 £1-87(I1C'S BRIDGE BY122  55p plaln Stereo Screened  30p Stereo 15p

7411 22p | 7443  £1-20 | 7486 38p | 709C a5p | RECTI- BY164 34p | 24 x 31" 22p 16p 12p 2-5mm Screened ip 2-5mm Tp

7412 28p | 7444 £1-20| 7490  69p | 723C  90p | FIERS WO1  30p |2} x5° 24p 24p 12p | 3-5mm Screened 10p 3-5mm P

7413 28p | 7447 £1-30 | 7481 99p | 741G  38p | BO25/10 18p | WO6  35p | 31 x 33° 24p 24p —

7414 60p | 7448 £1-18 | 7492 69p | 748€C  45p | ———————-———— [ 33 x 5" 28p 27p 21p DIN PLUGS, SOCKETS AND COUPLERS

7416 35p | 7450  18p | 7493  69p | CA3046 95p | TGS (Gas and Smoke 24 x17°  80p 60p 45p Plns: 2, 3, 4, 5 (180°, 240, 6, 7

417 35p | 7451 18p | 7494 80p | CA3075 Detector) £1.85 |38 x17°  105p  84p 83p PLUGS: 12p, SOCKETS: 8p, COUPLERS: 10p

7420 18p | 7453 17p | 7495 80p £1 o 5x177  141p - 89p —

7422 24p | 7454  17p | 7496 99p | CA3090 Pkt. of 50 pins 20p PHONO PLUGS, SOCKETS & COUPLERS

7423 3gp | 7460  18p | 74104  60p £4-25 ) DIL SOCKETS Spot face cutter 42p Assorted Coloured Plugs: 5p, COUPLERS : 8p

7425 38p | 7470 28p | 74105 sep | LM300 £1-70 18, 14,16 pin .. 15p each | Pin insertlon tool 52p SOCKETS Single: 5p, Double: 7p. Triple: 1y
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engineer a
better future

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.LE.T. and we'll send you full details and a free
book. B.I.LE.T. has successfully trained thousands of men at
home - equipped them for higher pay and better, more inter-
esting jobs. We can do as much for YOU. A low-cost B.I.E. T,
home study course gets results fast - makes learning easier
and something to look forward to. There are no books to buy
and you can pay-as-you-learn.

Why not do the thing that really interests you? Without losing a
day’s pay, you could quietly turn vourself into something of an
expert. Complete the coupon (or write if vou prefer not to cut the
page). No obligation and nobody will call on you . . . but it could be
the best thing you ever did.

Others have done it, so can you

“Yesterday 1 received a letter from the Institution informing that my
application for Associate Membership had been approved. 1 can honestly
say that this has been the best value for money I have ever obtained - a
view echoed by two colleagues who recently commenced the course'.
Student D.1.B., Yorks.

“Completing your course, meant going from a job I detested to a job
that I love, with unlimited prospects”.—Student J.A.O. Dublin.

“My training with B.LET. quickly changed my earning capacity and,
in the next few vears, my ecarnings increased fourfold” —Sindent
C.C.P., Bucks.

ANO OUT FOR YOURSELF

These letters — and there are many more on file at Aldermaston Court
— speak of the rewards that come to the man who has given himself
the specialised know-how emplovers seek. There’s no surer way of
getting ahead or of opening up new opportunities for yourself. 1t
will cost you a stamp to find out how we can help you. Write to
B.LE.T. Dept. BPW51 Aldermaston Court, Reading RG7 4PF.

- R— J_J'I

L)

about Radio &
Electronics
maintenance and
repairs for a spare
time income and
a career for a
better future.

Tick or state subject of interest.
Post to address below.

}(— i ==CUT OUT THIS COUPONem st e ey
|

MECHANICAL
Society of
Engineers—
AM.8.E.(Mech.)
Institute of
Engineers &
Technicians
(AMIE.)

CITY & GUILDS
Gen. Mech. Eng.
Maintenance Eng.
Welding

Gen. Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Metallurgy

I ELECTRICAL &
ELECTRONIC

I Society of
Engineers-
A.M.S.E.(Elec.)
CITY & GUILDS
Gen, Electrical

IEngineering
Electrical
Installations
Electrical Maths
Computer
Electronics
Electronic Eng.
Practical Radio
& Electronics
(with kit)
MANAGEMENT &
PRODUCTION
Institute of Cost
& Management
Acctnts.
Computer
Programming
Works M'ment.
Work Study
Gen. Production

Eng.
Estimating &
Planning
Storekeeping
Management
Skills

Quality Control

m]

DRAUGHTSMANSHIP
Instituteof
Engneering
Designers
(AM.LE.D.
General
Draughtsmanship
Elec. Draughts-
manship
Architectural
Draughtsmanship
Technical
Drawing

RADIO & TELE-
COMMUNICATIONS
CITY & GUILDS,
Radio. TV
Electronics
CITY & GUILDS
Telecoms,
Gen.Radio & TV
Eng.

Radio Amateurs

Exam

Radio Servicing
TV Servicing
Colour TV

AUTOMOBILE &

AERONAUTICAL

Instituteofthe

Motor Industry
CMLLT

MAA IMI

CITY & GUILDS
Auto Eng.

Gen. Auto Eng.
Motor Mechanics
Auto Diesel Eng.
Garage M'ment.
ARB Aero Engi-
neering Certs.
Gen. Aero Eng.

CONSTRUCTIONAL
Society of
Engineers—
AM.S.E.(Civ.)
Institute of Build-
ing—L.1.0.B.

A.B.T.Clerkof
Works
Construction
SurveyorsInsti-
tute—L.C.S.I.
CITY & GUILDS
General Building
(all branches)
Heating & Vent,
Inst. Clerk of
Works

Site Surveying
Health Engineer-

ing

Road Construc-
tion
Quantities.
Estimates
Hydraulics
Structural Eng.

GENERAL

Agricultural Eng.

Councilof Eng,
Institutions
Farm Science
Plastics

Supplementary
courses for Nat.
Certificates.

G.C.E.
~ choose from
580’ & ‘A’

Coaching for many
erams, including
C&G

} POST TODAY FOR A

ITo B.LE.T., Dept. BPW1

IAldermaston Court, Reading RG7 4PF

NAME

Block Capitals Please

IADDRESS

IOTHER SUBJECTS ..

BETTER TOMORROW
o |
T

QN

level subjects.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

Accredited by C.A.C.C.

;
f
i
!
[
I [

Published vt approximately the 7th of each mouth by 1PC Magazines Linuted, Flectway Houwe, Farrugdon Street, London EC4A 4AD. Printed in BEugland by Indea Printers, Dunstable.
Beds. Sole Agents for Australia and New Zealand-—Gordon and Gotch (Asia) Ltd.; South Africa—Central News Agency Ltd. Publisher's subscription rate (including postage): for one year
UK £3-25, Overseas £3-50. International Giro facilities Account No. S1X2007. Please state reason for payment “message to payee’. PRACTICAL WIRELESS is sold subject to the following
conditions, namely that it shall not, without the written consent of the Fublishers first having been given, be lent, resold, hirea out or otherwise disposed of by way of Trade at more than
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Trade or affived to or as part of anv publication ar advertising, literary or pictorial matter whaf o ver,
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DON'T RELY ON YOUR MEMORY
BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date

7 You pay less
f VAT with Henry's &
W Low Prices

of satisfied customers.
inet 1547 x 23" x 63”. 6-IC's,

low field transformer. Fibre
Glass PC Panel, complete chassis

work. Now available built and tested as well as in
Kit. form. HIGH QUALITY & STABILITY ARE
PREDOMINATE FEATURES — DEVELOPED BY
TEXAS ENGINEERS FOR PERFORMANCE.
RELIABILITY AND EASE OF CONSTRUCTION.
FACILITIES. On/off switch indicator, headphones
socket, separate treble, bass, volume and balance
controls, scratch and rumbie filters, mono/stereo
switch, input selector: Mag. P.U., Radio Tuner,
Aux. Can be altered for Mic., Tape, Tape-head, etc.
Constructional details Ref. No. 2

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

(+ VAT + 50p
and tested . carr/packing)
as illustrated.

Kit (+VAT +50p
price 8.5 carrfpacking)

Now built and used by thousands
A Features
tlim design overall size in cab-

cransistors, stabilisers Gardners

or built

Brochures on request

BUILD THE

TEXAN

20 - 20 WATT IC
STEREO AMPLIFIER

As featured by
Practical Wireless
!

10

BUILD THE
NEW
HENELEG
STEREO FM TUNER

A completely new high stability stereo
FM tuner. Features variable capacity
diode tuning, stabiliser power
supply, IC Decoder, high gain
low noise. IF stages. LED indica-
tors. Tuning meter, AFC, easy
to construct and use. Mains
operated. S'im modern de-
sign with 1ibre glass PC, teak
cabinet, etc. Available as a
kit to build or ready buiit.
Owverall size 8” x 23" x 6}". Pro-
duced to give high performance
with a realistic price. (Parts list and
constructional details Ref. No. 5 30p).

Henry's are sole distributors UK and Europe.

£24.95 (+ van

or built
and tested

it price £2100 ¢+ vaT)

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

DISCO MINI A complete portable
disco, fitted mixer/preamp, 2 decks all

facilities. -50
As above but with Slider Controls £118-50
100 watt amplifier for above £49-50
SDLS 100 watt mixer/amplifier with
slider controls £69-00
AR50 50 watt mixer/amplifier £49-50
R100 100 watt mixer/amplifier £57-50
DISCO AMP 100 watt mixer/amplifier £73:00
Northcourt:
400 40 watt mixer/amp £37 -50
800 80 watt mixer/amp £45-00
DISCO MIXER/PREAMPLIFIERS
(OP for up to 6-100 watt amplifiers)
SDLI (rotary controls) £49-50
SOLII (slider controls) £58-50
DISCO VOX (slider controls) the
complete disco preamp 72-00
DJ100 100 watt power amplifier for
above £49-50
J30L Mk I 3 channel 3kw sound to
light £41-25
DJ30L Mk Ul slider controls £45-50
D) DISC LITE as 30L-2 plus variable
speed flashes £54:00
DIMAMATIC | kW adjustable speed
autodimmer £15-00
Carlsboro Reverberation Unit £44-00
Disco anti-feedback microphone £11-95
Colt 150 watt liquid wheel projector £23-50
150 watt QI liquid wheel projector £50-00
150 watt QI cassette wheel projector £50:00
Spare Effects and liquid cassettes large
range of patterns £6-00
6 inch Liquid wheels £5:00
Various cassettes £6°-00
Mini spot bank fitted 3 lamps £12-95
Auto Trilite (mini with flashers) £17-00
Bubblemaler with liquid £22-50

B

EXCLUSIVE
DECCA KELLY
SPEAKERS ‘

12 watt speaker Tweeter

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EM! TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE
WITH LIBRARY CASES

for 6 for 10 for 25 for
C60 £1-10 £1-98 £3-00 £7-40 ;\Q
C90 £1-46 £1-80 £4°60 .28 p Q“»;;%g\-v

£11-2. 4
C120 £1-80 £3-45 £5-45 £13-45 el
Quantity and trade enquiries, invited N
LEARN A LANGUAGE—complete with phrase o

book. German — French — Spanish —
ttalian £1-36 per course. £5 for any 4.

systems. 8" Bass/Midrobe

and Melinex Domed HF

radiator plus crossover £12-30

per pair of systems (carr./packg. 40p)
or built into veneered cabinets, size 18 x
12 x 6} £19-50 pair (carr. [4}]

HI-FI TAPE i
EQUIPMENT 7

U.K.'s largest range with

discounts and demonstra-

tions Tor callers. Latest

stock lists on request (Ref. No. 17).
Phone 01-402-4736 for Barclay/Access
Card. Direct orders and latest prices,

TRANSISTORS/SEMI-
CONDUCTORS

U.K.'s largest range for every application.
Small quantity discounts. Also Trade,
Export and Induztrial enquiries invited.
Latest stock list (Ref. No. 36) including
valves on request.

ELECTRONICS
SUPPLIES

Specialists_in electronics for more than
30 years. Trade and industry supplies—
every type of component and equipment.

Mixer s/Mics/Speakers/Lighting

U.K.'s largest range of Disco Lighting.
FREE STOCK LIST REF. No. N
REQUEST.

AKG / RESLO / D) /| CARLSBRO / EAGLE
MICS., STANDS, MIXERS, CABINETS.
CHASSIS AND COMPLETE SPEAKER

SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM-
PONENTS.

All prices carr. pad (UK) (VAT EXTRA)
Barclaycard/Access call, write or phone your
order 01-723-6963—easy terms for callers.

LOW COST HI-FI SPEAKER

SPECIAL OFFERS T
EMI 137 x 8”—full range speakers

{post 20p each or 30p pair)

s150TC—8 ohms Twin Cone 10 watt

£220 each or £4-00 pair.

2450 10 watt C/o Twin Tweeters 3, 8 or
15 ohms £3-85 each
EW 15 watt 8 ohms Cjo Tweeter £5:23
350 20 watt C/o Tweeters 8 or |5 ohms
£7 -80 each

* Polished wood cabinet £4-80 post 35p.

8 ohms full range (post 20p)
FR4 4" 5

R watt
FR&5 61" 10 watt
FR8 8” 15 watt
FR23 9 x 6" 15 watt 4890
BASS & MID RANGE—8 ohms (post 20p)

Al2 ISH 15 watt £3-75
Bl110 54" 15 watt £7:20
8200 2 15 watt £8-50
B139/2 13" x 8” 30 watt LF £13-75
TWEETERS AND CROSSOVERS (post 20p)

K2006 10 watt 8 or |5 ohms £2-10
FHTé 15 watt 8 ohms £3-35
K2011 30 watt 8 ohms £4-80
T27 KEF £5-50
Axcent 100 30 watt 8 ohms £5-52

IkHz/5kHz C/o £2-70
SN75 3kHz var. C/o £3-10
SPEAKER KITS (carr. etc. 35p)

-2 8” 30 watt £24-50 pair
20-3 8" 40 watt £35'95 pair
LINTON 2 20 watt £18-30 pair
GLENDALE 3 30 watt £32-95 pair
DOVEDALE 13 50 watt £51-50 pair
KEF KK2 £55-00 pair
KEF KK3 £78-00 pair

Stereo PreAmplifier £11-95
Audio Filter Unit £6-95
Z40 15 Watt Amplifier £5-45
Z60 25 Watt Amplifier £6-95
PZ5 Mod. for | or 2 Z40 £4-98
PZ6 Mod. (S Tab) | or 2 Z40 £7-98
PZ8 Mod. (S Tab) | or 2 260 £7-98
TRANSFORMER FOR PZ8 £3-95

NEW FM TUNER £11-
STEREO DECODER

All items post paid.

ILDYOURSELF APOCKET.C

A complete kit, packaged in a polystyrene con-
tainer and taking about 3 hours to assemble—
thats the Sinclair Cambridge pocket calculator
from Henry's. Some of the many features include
interface chip, thick-film resistor pack, printed
circuit board, electronic components pack.
Size 41" long x 2” wide x +;” deep.

Free of charge with the kit for the more advanced
technologist is a 32-page booklet explaining how
to calculate Logs. Tangents. Sines etc.

£24'9 £27-20

+ VAT. + VAT.

Also available
assembled
ready to use.

10% VAT to be added to all orders. Export supplied. Prices and descri
Like a permanent job at Henry's? Experience

without notice. E& O E.

|

EDGWARE ROAD, LONDON W2

RADIO

190-194'Station Road.
355-.356 Edgware Road,

ptions correct at time of proof. Subject to change
d and trainee salesmen required. Tel.01-4028791.

404-406 Electronic.Components and Equipment 01-402 8387
309.PA - Disco - Lighting High Power Sound 01-723 6963
303 Bargains Store (Callers only)
Home and Car Entertainmeqt Centres. Logdon and branches now open.

I_I M ITE D 120 Shaftegbury Avenue, London W1 01-437 9692
104 Burnt Oak Broadway.

See page 55
¢ € this magazine

Aft mail to

303 Edgware Road.
Lojidon W218W

All stores opeft Fam 1o
6 pm six days a week
Hi-Fi - Tape fquipment
Discount Stock Lisy
Free at 3l storés

Burnt Oak, Edgware 01-952 7402
w.Middlesex 01.663 7788/9
don W2 01402 5854/4736
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