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engineer a
better future

A BETTER jop

find out how
in just 2 minutes

That’s how long it will take you to fill in the coupon. Mail
it to B.ILE.T. and we’'ll send you full details and a free
book. B.I.E.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.LLE.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 vou? Without losing a
day’s pav, vou 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 vou . . . but it could be
the best thing vou ever did.

Others have done it, so can you

“Yesterday T received a letter from the Institotion informing that mv
application for Associate Membership had been approved. | ean honestly
say that this has heen the best valie for money I have ever obtained — a
view cchoed by two colleagues who recently commieneed the course™,
Student DLILBL, Yorks.,

“Completing vour course,
that 1 love, with unlimited prospeets'.

meant going from a job T detested to a job
Student J.A.O. Dublin,

My tralmwr with BT, quickly changed my carning capacity and,
in the next few vears, myv earnings increased fourfold”™ —Stndent
C.C.P., Bucks.

AND 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 vourself. It
will cost vou a stamp to find out how we can help vorr. Write to
B.L.LE.T. Dept. BPw0i Aldermaston Court, Reading RG7 4PF.
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about Radio &
Electronics

maintenance and

repairs for a spare
time income and
a career fora
better future.

Practical Radio & Electronics
Certificate course includes a
learn while you build

3 transistor radio kit.
Everything you need to know

}é— s =CUT OUT THIS COUPONwmm s s s ey

Tick or state subject of interest.
Post to address below.

DRAUGHTSMANSHIP A B T Clerk of

MECHANICAL
Society of
Enginecers—
AALS E.(Mech.)
Institute of
Engineers &
Technicians
(AMIE.

CITY & CUILU\
Gen. Mech. Eng.
Maintenance Eng.
Welding

Gen. Diesel Eng.
Sheet Metal Work
Eng. Inspection
Eng. Mctallurgy

ELECTRICAL &
ELECTRONIC

I Society of
En:.{meers
A.M.S.E
CITY & GU
Gen, Electrical
Engineering
Electrical
Installations
BElectrical Maths
Computer
Electronics
Blectronic Eng,
Pr

tical Radio

I& Electronics
(with Kit)
MANAGEMENT &
PRODUCTION
Institute of Cost
& Management
Acctnts.
Computer
Programming
Works M 'ment.
Work Study

IGon Production

B

Estimating &
I’lanning
Storekeeping
Management
Skills

Quality Control

Institute of
Engineering
Designers
(AMILE.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
Institute of the
Motor Industry
A.M.II.

MAA IMI

CITY & GUILDS
Auto Eng,

Gen. Auto Eng,
Motor Mechanics
Auto Diesel Eng.
Carage M'ment,
ARB Aero Engi-
neering Certs.
Gen. Aero Eng.

CONSTRUCTIONAL
Society of
Engineers
ADMSE.(Civ.y
Institute nfBull(l-
ing—L.L(

POST TODAY FORA
BETTERTOMORROW

ITo B.LE.T., Dept. BPWI1

IAldermast(m Court, Reading RG7 4PF

NAME

Block Capitals Please

I ADDRESS

I OTHER SUBJECTS

Accredited by C.A C.C

( on';trm tion
surveyors Insti-

General Bhilding
(all branches
Heating & Vent.
Inst. Clerk ot
Works

Site surveying
Health Engineer-

ng

Road Construc
tion
Juantities,
Estimates
Hydrauiics
Structural Eng.

GENERAL

Agricultural Eng,

Council of Eng.
Institutions
Farm Science
Plastics

Supplementury
coutses for Nat.
Certifieal

G.C.E.
-~ choose from
580" & ‘A’

( ouchma for many
ns, including

(&(.

AGE

level subjects.

BPWO1

Memher of A.B.C.C. I

BRITISH INSTITUTE OF ENGINEERING TECHNOLOGY
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PRACTICAL VL 50 0.2
| ISSUE 808

JUNE 1974

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

EDITOR Morris A. Colwell @ NEWS & COMMENT

ASSISTANT EDITOR

Lionel E. Howes, G3AYA 116 COMPONENTS ‘FREEZE'—Leader article and July preview
ART EDITOR Peter Metalll 117 NEWS ... NEWS ... NEWS ., ..
134 TELEVISION—Coming in the June issue

TECHNICAL EDITOR
Eric Dowdeswell, G4AR 139 NEXT MONTH IN PRACTICAL WIRELESS

PRODUCTION & NEWS 161 ON THE AIR

EDITOR Colin R. Riches 161 Broadcast Bands, Short Wave—Malco/m Connah
PROJECTS SUB-EDITOR 161 Medium Wave—Charles Molloy
Geoffrey C. Arnold 162 VHF/FM—Simon David
TECHNICAL ARTIST 165 Amateur Bands—Eric Dowdeswell, G4AR
Alan Martin
SECRETARIAL Jenny Maunder
01-634 4292 Susan Corne
ADVERTS. MANAGER . CONSTRUCTIONAL
01-634 4293 Roy Smith

118 CAR RADIO DESIGN. Review of some techniques used in modern
CLASSIFIED ADVERTS. designs with a practical example—Richard Collin

01-634 4301 Colin R. Brown 137 STATION SEPARATOR—N. Graham
140 SOUND TO LIGHT CONVERTER for the discotheque—Peter Richards

Published by IPC Magazines Ltd., 145 TAKE 20 No. 60 Light-Controlled Oscillator—David Andrews
Fleetway House, Farringdon Street, . . ey
London EC4A 4AD. Tel. 01-634 4444 148 EXPERIMENTAL WORKSHOP Potential Divider Biasing and

Grounded Base Amplifiers—M., J. Hughes, M.A.

151 “P.W. CRATA" Cassette Recorder and Tuner Amplifier Part 4—

SUBSCRIPTIONS Richard Coliin
Publisher's Subscription Rate for one
year to the UK is £3:25 and to the rest
of the world £3-50 Including postage.
ngulrles to Subscription Department,

C Magazines Ltd., Carlton House,
68 Gt. Queen Street, London, WC2 T
5DD. Phone 01-242 4477. International . o HER FEATURES
Glro facllitles Account No. 5122007.

Please state reason for payment *'mes- 124 IN-CAR ENTERTAINMENT A look at examples of current commer-
;T::etrg 551)"9:;54';-“" Indexes (11p) can cial car radios, cassette and cartridge tape players—Colin Riches
be suppllied by the Binders Dept at the 126 UNDERSTANDING DISTORTION Part 1—A. Foord

aameladdiess; ‘ 156 OSCILLOSCOPE TECHNIQUES Part 4—Alan C. Ainslie

BACK NUMBERS

We regret that we are unable to supply
back numbers of Practical Wireless.
Readers are recommended to enquire
at a public library to see copies. Re- . SPECIAL ANNOUNCEMENT

quests for specific back numbers of

Practical Wireless and Televislon only

can be published in our CQ Column. 116 “P.W. BUYERS GUIDE TO ELECTRONIC COMPONENTS"

COPYRIGHT AND QUERIES

® |PC 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 modlfications to our published designs. All correspondents expecting a reply should enclose a stamped addressed envelope.
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100 WATT
AMPLIFIER

HEADPHONES
MICROPHONE

50 WATT
SPEAKER &

(2@ DISCO SYSTEM

TWIN TURNTABLE
WITH PRE-AMP

Units listed below

(a) 100w POWER AMPLIFIER

(b) PAIR OF HI-FI HEAD-
PHONES

(c) MATCHING DYNAMIC
“MIKE’ (attached to h'phone)
(d) PAIR 50 WATT SPEAKERS

TDI DISGO
CONSOLE

Ineorpontinz twin Garrard SP25
or BSR 0 type turntables snd
Bonotone or Acos Cartridges with
Black Rexine covered s;lmon’d stylii. hScl:ult‘:hYol o
: i s for each turntable 50
et HED e MOMITORING FACILITIES, pius
eble an 33 Controls, Separats

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

E switch. Black Vynid d
SO L1000 Bk B I, o
i ustnnan on left.
| ke iy i £00.0R
Terms Deposit £50 and 18 monthly 12 mth]y pymts £4-54
payments of £7-06 (Total £177-08). (Total £77-98) Carr. £1-50

FANE [LTRAHIGH POWER LOUDSPEAKERS

All power ratings are R.M.8. continuons. 2 YEARS' GUARANTEE
High flux ceramlc magnets. ALL CARRIAGE FREE,

R.S.C. COLUMN SPEAKERS
Alt tyyes 15 Obms covered in Rexine and Vynair
TYPE CI132 30-40 WATTS Fitted two
exceptionally eficient, low feedback howl char-
acterlstic high flux 137 x 8 20 watt £2| .95
speakers. Terma: Dep. £8-85 and 8
m’‘thly paymenta £2-67 (Total £25-31) Carr. 65p.

& 12 mthly. pymts. £3-90 (Total £66-80). Carr. £1-50.

IDEAL FOR VOCALISTS
AND PUBLIC ADDRESS
TYPE (818 60 WATTS Low feedhsck
characteristic. Fitted three 13” x 8” deep
cone high flux speakers with high power
voice coils. 8ize approx. 54" x 14”7 x 117,
Dep. £4-72 & 8 mthly pymts
£4- 15 (Total £87-82) Carr. 85p

TYPE C4100 100 WATTS inc. four 12” 50 watt speakers
for conservative rating. Extra heavy construction. Size approx.
58 x 16 x 10” Acoustically filled and pressurised. Terms: Dep. £20-00

£32.72
£59-95

ALL RSG PRICES INCLUDE VAT

INTEREST CHARGES
REFUNDED on Credit
Purchases settled in 3 months

MINSTREL 8W GUITAR AMP.

Incorporating Tremolo and 13” x 87 or 10” 8peaker. Qutput
8 watts R.M.B. Continuous. 3 Jack Inputs for Microphone and
Instrument. Malns Neon Controls: Volume, Tone, Tremolo

8peed Tremolo Intensity. £1 9.95

FANE
CRESCENDO
SPEAKERS

Full range
available at
ALL
BRANCHES

Terms: Deposit £3-95 and 8 monthly
payments £2-38 (Total £23-07). Carr. free
FAL PHASE 50 Mk. IIl AMPLIFIER 50 WATT
Bolld atate. 4 Beparately controlled Inputs Plus master vol. control.
Bass and Treble Controls. Protective Circuitry against serious
nutpuc overloading. Output for 8peaker/s 3 to 30 ohms. 8lze 177 x

. ‘POP* 100 | ‘POP’ 60 | ‘POP’ 50
18”7 100 Watt 157 60 Watt | 127 50 Watt
’ .} a|/4|,g00 gauss 8|;1l.g00 gauss :JOOOEilis99

0 0 . Q .

9-70 9 £ l6'95 Dep £1-86 and 8
Dep: $3-80and § Dep. 22:17 and 8 monthly pay-
mthly payments monthly payments, ments 21-71

23-80 (Total £34-20) £2-17 (Total £19-58) (Tota) £15-63)

PAIR BUITABLRE
ALL PURPOBES

£1595

Carr. Free

FOR BASS GUITAR, ELECT. ORGAN, ETC.

NEW ‘POP’ 55 12" 60W

Gauss 15,000 Imp 8/15Q Or Dep £2:45 &
8 monthly payments £2 (Total £18-45)

FANE SPEAKERS ‘POP’ 25/2 12 in. 30 WATT
Electronic Organ). Carr. free patBizfpymie L3280

Dual Cone 15 1 (for uses £8 99 CREDIT TERMS (PAIRB
.
(Total £21-20).

other than Bass Guitar or ORLY) Dep. £2-80 &
GROUP EQUIPMENT PACKAGE OFFERS

;BA!"A;%%!’ 5'0‘ .H"nglLIAl;lE’IA‘IFIE%B 28988 PACKAGE PRICE

/. 8. KERS £17-98 carr.
Terma: Deposit £17-82 and 12 1aonthly . 10
payments of £3-38 (Total £57-88) 25791 £5 I 95“ 10
!'AL PHASBE 50 MK.III AMPLIFIER 28998 PACKAGE PRICE
'r FARE PoP :goomr 2lnims $25-98 ot

orms: Deposit and 12 monthly . 10
payments of £3-90 (Total £86-80) ‘“ 6591 £59 99 er-io
F.A.L. PHASE 50 AMPLIFIER 28998 PACKAGE PRICE
PAIR L12/20 SPKRS (In Cabinets) 22630 carr,
Terms: Deposit £20-00 and 12 monthly 26628 20828 £59'99 £2-00

payments £3-80 (Total 266-80)

77 % 7§”. 200-250v. A.C, mains. Qutput 50 watts
£39-93

music rating. Or deposit £9-93 & 8 monthly pay-
ments £4-31. Total £44-41,
RSC PHANTOM ‘50’
For Lead Guitar, Mic., Gram, Radlo,
Qutput Jack for addit 115 ohm . Att
silver-finished fascia and trimmings. Compact size.
Terms: Deposit £6-39 and 8 monthly pay-
ments £6-38 (Total £57- 51) Carr. £1-50
S8AE for leaflet K Mainland

Combined 50W Ampiifier
and 12in. Loudspeaker.

Tape (Not for use with Baas
instruments). Inc. 3 inputs and 2 vol. controls plus Treble, Bass and Pressnce.
tively finlshed In black with
Fitted carrying handle.

ONLY £49°95

For one month only, normally £598-95

HIGH QUALITY LOUDSPEAKER UNITS Reo
ALL TWO TONE REXINE AND VYNAIR FINISH
L125 50 WATT Fitted pair of 127 50 g
watt high flux speakers for conservative 5
rating, Impedance 8-15 ohms. Carr. £1-50

Or deposit £7-95 and 8 monthly payts. of £4-72. Total £45-71
L18/20 12” 25 WATT 13,000 L12/1010-15 Watt Veneered
lines 16 ochms cabinet 12” unit 8-15 ohm.
Dep #4115 & 8 £|3. ls Approx. 14”7 x 147 x 97,

Carr. 85p.

Carr. 65p. Terms{Prs. Dep. 2205 & 8
mthly pymts £2-05 (Total £18-45)

mthly pymts 81-42
(Total $15-51)

A powerful high quallty all-purpose unit
for leaa, rhyihm, bass guitar, vocallsts,
gram, radlo, tape. Peak Output rating.
Loudspeaker unit either horizontal or
vertical mounting.
% Two extra heavy duty 12in.
Loudspeakers.
% Four Jack Inputs and two Volume
Controls for instant use of up to four
pick-ups or ‘‘mikes””. Bass and Trehle
controls. Bend 8.A.E. for leaflet.

Credit Terms: Deposit £25
& 12 montbly payments of £74'95
24-88. (Total 288-58.) Carr. £2-50 r

80w

speakers.
Terms:

e REGENT 50 AMPLIFIER | " s

hlndll Attractive black/s{lver P.V.C. fascia. Neon indlcator.
For 200-250v. A.C. malns. For 8 or 15 ohm ly
Send 8.A.E. for leaflet.

Deposit £3-58 and 8
monthly payments of £3.58
(Total £32-22).

GP30 AMPLIFIER
For Guitar, Vocal or

R.S.C. BATTERY/MAINS
CONVERSION UNITS

Instrumental Group

A ¢ Input, 3 vol. control Hi-Fi TYPE BMI1. An
30 watt unit with Beparate Bass all-dry battery
and Treble controla. Current eliminator. Size
valves. Peak output rating. 5 4 X 2}'n
8trong Rexine covered cabinet with 1 x 44 n.

approx. Complete-
replaces bat-
teries supplying 1-5v and 90v, to
battery radio where A.C. mains
200/250v. 50c/s is available. £4.|5

£27-95

Carr. 78p

BOLTON, COVENTRY
DONCASTER, STOCKPORT
SUNDERLAND, PRESTON
and NOTTINGHAM

R.S.C. BRANCHES OPERATE A S-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 18 Northgate (Closed Wed.).
Tel. 68043

EDINBURGH

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

All items subiject to availability.

Prices correct at

HI-FI CENTRES LTD.
DONCASTER 3 Queensgate, Watsrdaclt Centre.

101 Lothian Rd. (Closed Wed.).
GLASGOW 326 Argyle St. (Closed Tuu)

HULL 7 Whitefrlargate (Closed Thurs.). Tel. 20505
LEICESTER 32 High Street (Closed Thurs.).Tel. 56420
LEEDS 5-7 County (Mecca) Arcade, Briggate
(Closed Waed.). Tel. 28252
LIVERPOOL 73 Dale St. (Closed Wed.). Tel, 236 3573
LONDON 238 Edgware Road, W.2. (Closed Thurs.).

Carr. 30p.
MAIL ORDERS & EXPORT ENQUIRIES TO: —
AUDIO HOUSE, HENCONNER LANE, LEIDE. 13.
Tel: Pudsey (09785) 77631.
TERMS 0.W.0. or 0.0.D. No 0.0.D. undor ll
POSTAGE 28p EXTRA UNDER $82. 33p E
OVER $3 OR AS QUOTED. TRADE BU: PPLIED
68.A.E. PLEASE WITH ENQUIRIES.
SUPPLIERS TO GOVT. DEPTS. H.M. FOROES
EDUCATION AUTHORITIES & HOSPITALS. Eto.
MAIL ORDERS MUST NOT BE SENT TO SHOPS
MANCHESTER 60A Oidham Sireet (Cloued Wed.).
Tel. 236 2776
1 MIDDLESBROUGH 108 Newport Rd. (Closed Wed.).
NEWCASTLE UPON TYNE 24 Newgate Shopplng
Centre (Closed Wed.). . 21469
NOTTINGHAM 19/18A Market Street
(Closed Thurs.). Tel. 48068
PRESTON 41 Friargate Walk, St. Georges Shoppg Prec
SHEFFIELD 13 Exchange Street (Castle Mkt, Bids,
STOCKPORT (Closed Thurs.). Tel.20716
8 Little Underbank (Closed Thurs.). Tel. 480-0777
SUNDERLAND 5 Market Sq. (Closed Wed). Tel. 70573

Barclaycard
and Access
accepted

244.74 E. & O.E.

Tel. 248 4158

Tel. 723 1629
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www.americanradiohistorv.com



www.americanradiohistory.com

HUGE DISCOU NTS AKAI TAPE UNITS Rec. Price Rec. Price
GXC 36D £76-95 £112-75 GXR 82D £89-95 £124-90

ON LEADING BRAND HI-Fi GXC 38D £99-95 £139-90 4000 DS £95-95 £132-50
ALL R.S.C. PRICES INC VAT |GXC 36 £89-95 £125-50 1721 L  £86-95 £120-75

*Full labour and material guarantees for 12 months GXC 40T £|3595 £|8950 CR 8|D £6995 £84 |O
L7 BEFSEIT VLIRS VR 8 DI GXC 46D £114-95 £160-50 £| Carriage All Models.

List Price RSC Price

Wharfedale 150 BYNAMIC . /94.05  £]7-95 | GOLDRING GL72 T/Table & P.U.£29 - 95 (Approx. value £47-30) Carr.75p

H/PHONES

. . with Free Goldring G800 Cartridge worth over £10 fitted to above unit.
au:g:sgﬁtg EFNNTT:NN g%gg E: g;zg GOLDRINGG L75T/Table & P.U.£34-95 (Approx. value £67-20) Carr. 85p

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

LEAK 150 SPEAKERS  £5(-30Pr. £3195 | y/7aB| FS with MAGNETIC CARTRIDGE/PLINTH & COVER

LEAK 250 SPERKERSER  r39.95 3475 | GARRARD SP25 with G850 or GBOO Special Price £19-95 cur. ¢
Wharfedale Denton Tuner/Amp £95 £59-95 MacDonald MP60 with G800 or G850 ”” £18-95 (carr. £1)

Prices shown correct at time of going to press 24.4.74 GARRARD AP76 with G8OO ”” ”” £28 . 95 (Carr. £1)
MARQUESS 30  MARQUESS 30 = | GOLDRING GL75 with G800 ,, ,, £39-95carr. )

A HI-FI-30 + 30W STEREO SYSTEM

AUDIO FIDELITY MODEL 60 AMPLIFIER. £99.95
PAIR AUDIO FIDELITY MARQUESS 30 SPKRS.

GARRARD SP25 Mk 1V or McDONALD MP60 Total Value
with G800 Cartridge. Ready wired on Plinth with Cover. approx. £165
N - Cabinets finished in Teak Venecr. Send S.A_E. for leaflet. Carr. £3

HI-F] 10 -+ 10W STEREO SYSTEM £55 HI-FI SPEAKER ENCLOSURES Tcak veneer finish. Acoustically lined.

LD MPé60

MODEL 60
AMPLIFIER

MacDON

Bizes approx. Carr. 45p.per enc.
E SPECIAL . !
323%‘33‘1?5”%%&%’1’%&2°m?.”§<’§§ffon’§ PURCHANE JES8 Size 16”7 X 11”7 x 9”. SE8 For optimum perform-
Cartridge wired-on Plinth with cover. Worth Double Pressurised. Gives pleasing ance with any 8in.
PAIR DIPLOMAT 10w SPEAKERS, Teak Vencer finish. Carr. £2 results with any £5 . 50 Hi-Fispeaker. £6 50
8in. Hi-Fispeaker. Size 19x 104 x 9in.
SE10 For outstanding results SEi2  For excellent per-
Controls: Bass, Treble, Vol. and Bal. 10 Transistors plus Diodes. Output with 10in. Hi-Fi formance with 12in. Hi-Fi
rating I.H.F.M. Frequency range 20-20,000 c.p.s. Bass Control = 12db. spkr. Size 254 x 16 £6 . 75 speaker and xweeter£7, 95
Treble Control £ 13db. Selector switch for X 9in. Ported 25} x 16 x 9in.

P.U. or Tape/Radio. Far loudspeaker out- = C@ AUDIOTRINE HI-FI SPEAKER SYSTEMS
i

put impedances of 3 to 15 ohms. For y

plandatd 2%‘}'2?(0“ fi“‘sc'i Il SR, l Consisting of matched 12in. 11,000 line 15 Watt 15 ohm

% "".‘lcml'e acd an hl Verghinls el kme‘t)a high quality speaker, cross-over unit and tweeter. Smooth

é‘(x)sngl?aLE%gte ng’r n'(A)z;_lc giAgRTcgnt;(r’er?&}{% response and extended frequency range £745 Carr.

- FULLY WIRED PRINTED CIRCUIT and 1) ensure surprisingly realistic reproduction. 45

COMPREHENSIVE WIRING DIAGRAMS & INSTRUCTIONS £]9,75 Carr. \Q &Y OR SENIOR 15 WATT INCLUDING £7-95 Carr.
Or FACTORY BUILT IN TEAK VENEERED CABINET 40p — HF126 15,000 LINE SPEAKER 50p
as illustrated £16-50 or dep. £2-12 and 8 monthly payments £2-12 (Total £19-08).

. R.5.C. TA6 6 Watt HI-FI AMPLIFIER m

AUDIOTR|NE HIGH FIDELITY SPEAKERS 200-250v. AC mains operated. Respouse 30-20.000 c.p.s. —2dB. | O.QQO |
Heavy construction. Latest high efficiency ceramic magnets. Separate Bass and Treble ‘lift and cut’ controls. 3 input sockets for \1." o .,
Plasticised Cone surround. ‘D" or “T* indicates Tweeter Cone Mike, Gram, Radio or Tape. Input selector switch. Output for — =
providing extended frequency range up to 15000 c.p.as. 3-15 ahm spkrs. Max. sensitivity SinV. O/P rating I.H.E. M. Enclosed enameile] case
lmpedance 3 or §-15 ohms. PLEASE STATE CHOICE. 9% x 2} x 5%in. 8ilver finish facia 10} x 3iin. Carr. FACTORY BUILT
Exceptional pertormance at low cost. Complete kit, wiring diagrams and instructions. £7°95 40p' £10-95

HF808T 8: 10W £2-55 F120D 12: 15w £6:50
HRlep 10- low @30 Hees 1o bW &£ | RS C TAI2 MKIII 6.5+ 6.5 WATT STEREO AMPLIFIER

Fully Transistorised. Hi-Fi ofp of 6-5 watta per channel. Optimnum performance with any

FANE 807T H'GH F' DEL'TY SPEAKER crystal or ceramic P.U. Cartridge, Radio Tuner. Tape Rec. ete. Input Sel. Switch, Bass,
Treble, Vob. & Bat. Controls. COMPLETE KIT OF PARTS WITH FULL £ I 2 99 Carr.

A full range 8in. 10 watt unit for excellent sound quality, in suitable Send 8.1 E. for leaflet. WIRING DIAGRAMS & INSTRUCTIONS M 40p.
enclosure. Cast chassis Roll P.V.C. cone surround and long throw voice Factory built with £16.9 Or in Teak i Dep. £2:50 & 8 mthiy pymts
coil to achfeve very low fundamental resonance of 30 c.p.s. Tweeter 12 mths guarantee -95 Veneer housing £19-95 £2 50 (Total £22-50).
cone is fitted to extend high note response. Frequency range 25 Hz to e
15 KHz. Gauss 10,000 Tmpedance 3 or 8-15 Q. £3.99 AUDIO FIDELITY FR1 SPEAKER KIT | = '
PLEASE 8TATE IMPEDANCE REQUIRED List £4-99 Response 30Hz-15K Hz. Rating 15 watts in sealed cabinet. . = _
MODEL 803T 8” 15w. with parasitic Tweeter. 5.50 Imp. 8-15 ohmas. 8” Bass Unmit with P.V.C. Cone surround | )
Response 25 Hz to 15 KHz. Gauss 13,000 Imp 3 or 8-15{2. List £6-99 o

for ultra low resonance. Pressure Tweeter. Printed Circuit. 3
Inductive/Capacitive Cross-over. Damping ‘*

R.S.C. Mklil SUPER 30 HIGH FIDELITY STEREO AMPLIFIER :‘3&111;1“5*’;013;51299 Pair

BUILD AN AMPLIFIER WORTH APPROXIMATELY
DOUBLE THE KIT PRICE INCLUDING CABINET
Only high grade components by leading manufacturers

* Push Button Selector Switching For Magnetic or

Carr. Free. OFF. Carr. 50p

‘YORK’ HIGH-FIDELITY 3 SPEAKER SYSTEM

R R 2929240 Y Moderate size only 25 x 14 x 10in, approx.
b4 - S———
. .INa:!col; ?:32‘;',0{?' Headphones ﬁegn:rgllecssl’;gli’rlilcis. . ¢ % Response 30-20,000 c.p.s. Impedance 15 ohms
* Satin Silver Finish Metal Fascia  Output (per chan- Performance comparable with COMPLETE KIT
* Solid State Circuitry nel) 15 watts RMS COMPLETE KIT upits costing considerably more £25 Carr.
* Twenty Silicon Transistors into 8§. Fre- (less cabinet). .50 Consists of (1) 12in. 15 watt Bass 75p
* Four DSmddes’SanE l}ectlﬁers guif{lcyt l;gsp]gr}l;e gag, 710!? unit with cast chassis. Rc()%l)r:‘ubber cone surrO\:_nd
CT <Ak, lor z to z avinet it req. for ultra low resonance. -way quarter section 1
full descriptive leaflet. + 14 dB. £5 extra. series cross-over system. (3) 8 x Sin. high flux ‘
R.S.C. STEREO FM III TUNER. FACTORY BUILT UNIT INC. middle range speaker. (4) Dome Pressure Tweeter.
in cabinet ) CABINET with 12 months’ guar- 2. u (5) Quantity acoustic damping material. (6) Handsome Teak
Visually matches £3750 antee. Or Dep. £7 and 8 monthly £4 5 veneered cabinet. (7) Circuit and full instructions. Terms:

Super 30 Mk. III payments £5-17 (Total £48-36). Deposit £3-71 and 8 monthly payments £3-12 (Total £28:67).

FANE HIGH FIDELITY LOUDSPEAKERS AT LESS THAN HALF-PRICE

UNREPEATABLE OFFER - BRAND NEW - BOXED - FULLY GUARANTEED for ngh.-Fldehty NO'_I' Group Disco use
Availabie by Mail Order only due to small quantities of some models. SAE for leaflets. Please state impedance required. .

Modei No. Price Mode] No. Price Model No Price Model No. Price Model No. Price Model No. Price Mode! No. Price

(inel. VAT) (inel. VAT) (inel. VAT) (inel. VAT) (inc. VAT) (inel. VAT) ~ (ine. VAT)
505 £2-73 1002 £4-19 121/15 £4-61 138/15 £4-51 122/10TLR £6-36 122/14LR £0-19 152/10 2926
506 £2-81 1005 £3-85 121/15LR £5-33 138/15LR £4-83 122/12 £8-75 122/14ALR £9:52 152/12 £10 84
507 £1-08 1006 £3-50  138/10 £218  138/15TLR £498  122/12A £7.08 12217 21026 |50/104 £11-33
508 968 1008 £2-93 138/10T £2-31 101/104 £4:27 122/12D £6-88 122/17A £10-59 152/14 £12 49
801 £3-93 1001LR £5-09 138/10LR. £2:50 101/14 £6-64 122/12T £7-08 122/17T £10-58 l'; - $14.96
802 £3-69 1005LR £4-37 138/10TLR £2-63 101/14A £6-74 122/14 £8-47 122/17LR £10-98 52/17
802T £3-82 121/10 £317 138/11 £3-55 122/10 £516 122/14A £8-80 122/17ALR £11:31 153 £1748
805 £3-25 121/10T £3-37 138/11LR £3-87 122/10A 22'49

65 R A 8, H 5 I . . A .
?361 ‘2’24?{7’ %ﬁiﬁh ﬁg?g {gsﬁgm 22_22 }359}8% B 55.23 l All Transformers available as previously advertised
H
99
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NEW !
TEST EQUIPMENT

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

This book explains in detail the theory behind modern meas-
urement techniques, and describes many items of equipment
of special interest to the home constructor. Readers are taken
through the basics of indicating and electronic instruments
and on to techniques of frequency, power and noise measure-
ment, using up-to-the-minute components and methods.
Other topics include signal sources, attenuators, oscillo-
scopes, swept measurements, aerials and transmission lines.
There is also an extensive section of reference data.
Detailed instructions are given for the construction of many
items of test gear; including a wide-range fet multimeter, a
transistorized dip oscillator, an oscilloscope for use up to
146MHz, an i.f. sweep generator and digital frequency meter.

Price £2, including p & p

ESSENTIAL BOOKS FOR RADIO AMATEURS

TELEPRINTER HANDBOOK

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

This recent RSGB publication covers the theory and practice
of radio teleprinter techniques. In addition to full descriptions
and maintenance data for all widely used machines, both
European and American, the handbook fully covers the design
and use of ancillary equipment. There is also an extensive
reference section covering commercial equipment and
terminology, and a bibliography.

The contents include: theory, practice and standards; tele-
printers; associated machines; power supplies; terminal
units; auxiliary equipment; frequency shift keying; filters;
test equipment; interconnection and control; operating
procedures.

A “must” for every rity enthusiast, this volume is also
invaluable to all who use, design or service teleprinter
equipment.

376 pages £5-35 (inc. p & p)

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

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

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

PRACTICAL
WIRELESS

& ALL

SILICON! by
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-
circuit board and fully machined die-cast case with A.M.P
Electrical Spade Connector Biock. Each kit is supplied with a
custom wound transformer, first grade components and full
constructional details. i

The original circuit empioyed 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 41" x 3%’ x 2.
Complete assembly and wiring manual 25p, supplied with de-
luxe kit only, refundable on purchase of kit,

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

Price: Standard Kit ................ £7-97 U.K. Post Free
De-tuxe Kit ................ £9-62 U.K. Post Free

Quantity Discounts:
Trade and Overseas 1-5 Nett 6-9 tLess 109

Enquiries Invited 10-49 Less 159, 50-99 Less 209,
Mail Order Only 100-999 Less 25% 1000 up Less 309%,

ALL PRICES INCLUDE VAT

PLEASE STATE POS. OR NEG. EARTH WHEN
ORDERING.

DABAR ELECTRONIC PRODUCTS

98A LICHFIELD STREET,
WALSALL, STAFFS. WS1 1UZ
Tel. Walsall 34365

100

PLUGS & LEADS RECORD CARE

Plugs Cecil Wartts Dust Bug £1-20

Pack 107 5 pin Din 25p Parastatic Disc Preener 45p

Pack 108 3,, pin Din 20p Antistatic Fluid 20p

Pack 135 §" Jack 30p Dust Bug Spares

Pack 130 {" Jack Stereo S0p (Brush & Roller) I1Sp

Pack 103 Loudspeaker Plug 20p

Pack 100 Phono Plug 10p CASSETTE TAPES

Pack 230 3 pin Socket 25p Audio-Magnetic C60

Pack 236 5 pin Socket 35p

Pack 234 Loudspeaker
Socket 35p

Ready-made Leads Cassette Head Cleaner 35p

3 pin to 3 pin Din T0p ZONAL {LFORD TAPE
3 pin to open end 55p 5" Standard 600ft 25p
S pin to 5 pin Din £1-00 53" Standard 900ft S0p
S pin to open end T0p 77 {Plain boxed) 1200ft &0p
5 pin to 4 phono plugs £1-00 7" (Westminster Boxed)
All leads approx. 6ft. in length 1800ft £l
Speaker lead Din to spade 7" Reel of Leader Tape

121t 50p {Blue or green)
HEADPHONES
Sennheisser HD414
AKG K50

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

25

Extension lead Din plug to
socket [2ft. 80p

DIAMOND STYLI
8TA;, 9TA; 9TAHC: Gpgl, | Beyer DT48S

ST4; ST9; EV26; GC8.All at 80p MICROPHONES
each. AKG D109
Double Diamond £1.25 AKG D202EI
Diamond suitable for Orbit AKG Di90C
NM22; G800; M3D £2-25 each AKG DI90E

AKG D224

CART'“DGES Sennheisser MD21IN
Goldrung G800 £6-00 Sennheisser MD413N
Orbit NM22 £4-00 Sony ECM50

Shure 75/6 . £6:00 | Audic RMS7F Radio Mike
Sonotone 9TAHC (Dia) £2-00 £23
Sonotone 8T4A (Dia) £1-50
Ronnette 105 (Dia) £1-25

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

Prices include VAT and post
Prices correct at time of going to press but subject to change without notice

J. J. Francis (wood ereen) Ltd

MANWOOD HOUSE, MATCHING GREEN, HARLOW,

ESSEX CMI7 ORS Telephone; Matching 476
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£1 BARGAIN BlG DISGOUNTS

. L]
AII Prlces PLUS full 12
PAcKs months guaran-
FuLLY tee and after
£1 10 Silicon NPN Power transistors | sales service.

All orders to be sent to our new INGL“SIVE (2N3055) tested funmarked. X éﬁl}){)i;:esvlcl
retail shop at:— £1 30 Plastic FET's unmarked/untested, ‘
hH Bush Fai f VAT similar to 2N8819. * g:xlllers l.v;.\l
18 — listen
4 Bus I LI Ll o £1 20 TO5 Transistors NPN 2 to 5 amp and look at
HARLOW, ESSEX. untested junmarked. our new retail
Telephone: 37739 — P. & P. 10p. — Catalogue 10p. | £1 20 TO18 transistors PNP like BC178, e

BC179 etc. untested/unmarked. Amstrad 4000 Stereo System. licludes
. IC4000 Amp. 12 watts RMsS. Hilton
£1 30 Plastic 2N3055 unmarked/untested { ,peaxers, Garrard SP2a Mk IV turutable,

. TO0220 case. GB00 cartridge, & C. R.R.P. £112:00.
74 Serles TTL OUR PRICE us 80 (carr. £1. -50) or £1-08
(National Semiconductors and |.T.T.) * 5 packs £4.50 * weekly.
LOW PRICES, HIGH QUALITY b top ¢  poo Amatrad 2000 System. Iucludes 102000
. P B A P/P 10p for each Pack. k II Amp. 20 watt R)MS, Hiltone 20+ 20
100N plue)less iy N o Ry T W aosiq N o/ ELe M 20 speakers, Garrard 8P25 Mk IV turntable,
o O Ok 1 0 i Baes i R G800 cartridge, P. & C. R.R.P. £112:00.
column 7447 R -34(74123 £3- P q 34 . £1-50 15
No's 1+ 25+ 7448 2198 £181(74141 2110 ssp|Linear Dk T (. () o (GHU
7400 20p 16p|7450 20p  16p|74145 2185  £1-48 € _
7401 20p 18p|7451 20p 19p (74150 £330  £2.75 Intergrated Hiltone 10+10 System. Includes Hiltone
7402 20p 18p|7453 20p  10p 74151 £1-21  £1-15) e o 10 watt RMS Amp, Hillon speakers,
7403 20p  18p|7454 gon %Sp 741563 :é-gz ﬁ'”’ Circuits g:rrtrr-‘;gge :r?jal'{/% ‘E’ﬁ";}’]eiga%mp'm
7404 2lp 19p|7460 20p  18p 74154 £2:20 87 - R.R.P. £83:00.
7405 2lp 19p|7470 33p 27p|74155 £1-65 21211301 DIL 50p Tral'ISfOI'merS OUR PRICE £54-80 (carr. £1-50) or £1-00
7406 S§4p 49p 7472 33p  30p|74160 £1.65 £1.21]301  TO9Y 56p weekly.
7407 S4p 48p 7473 46p  42p|74167 £1-54 £1-43|301 8 PIN DIL 46p | Primary 200-220-240 volt. P/P | Hiltone 20+20 System, Includes Hiitone
7408 28p 24p | 7474 44p 40p| 74160 £2-18 £2:05]3014 DIL a9p MT111 12 voit -5 amps £1111 16p | 20 watt RMS Amp.. Hiltone speakers,
7409  29p 24p | 7476 83p 57p|74161 £2-18 £2-05]301A TO99 69p MTI111/B 24 volt -25 amp £1-35 20p SP25 Mk IV turntable, G800 cartriige,
7410 20p 18p| 7476 55p 5lp| 74162 £4.84 £24-54f301A 8 PIN DIL 68p MT71 12 volt 2 amp 2178 22p P. & C. R.R.P. £104-00.
7411 23p 2lp|7480 £1-10 99p 74163 £484 £454]|307 DIL 89p | MT71/B  24voit lamp £178 22p | OUR PRICE £79-80 (carr. £1-80) or £1.08
7412 40p g(ip 7481 £1-37 £1-28 741684 :g 72 25'83 §g7 T PQIN . gg MT18 12 volt 4 amp g:; ggp weekly.
7413 3lp  20p|7482 £1-10  99p|T4165 £2-7 -a3]307 8 p | MT18/B 24 volt 2amp - P g ; .
e G AbITe B esh7ieasise fagaios ToRs 845p e e o [, FO oot
7417 87p  b53p 748% £132 £1-21|74174 £278  £2.66| 3084 TO99 849 | 30 volt transtormers 2025TC birntable ith - cartridge. ami
7420 20p 18p 7485 £2-75 £2:64 (74175 £1-84 £1-81|709c DIL 38p A ! o L ge an
7192 80p 58p|7486 49p  4lp 74176 £1.89  £1.87| 709c TO99 3lp Prim 200-220-240v. Secondary voltage. | P. & C. R.R.P. £114-00.
7123 60p  58p|7489 £4.95 £4.20 74177 £275 £2.84] 723c DIL 86p | 12 16,20, 24, 30v or 12-0-12v or 15-0-15v. | OUR PRICE £84-50 (carr. £1:80) or £1-20
7425 60p 53p|7490  82p  7lp|74180 £2-756  £2.64{723c TO99 85p | MTL12 5amps  £1:32 22p | weekly.
7426 85p 31p 7492 84p  65p 74181 £6.49  £6.05]74lc 8 PIN DIL agy | NT79 1 £1-80 36p
7497 B5p  blp 7493 §2p  BAp 741828218  g2ga)idle 14 PIN DIL 38p M 2 I igg
7428 85p  79p 7494 £1-04  93p|74183 £2-68  £242]7dlc p | MT2 3 : - - =
7430 20p 18p 7495 £114 £1.03|74190 £3-08 £2.89f747c DIL 46p | MT51 3 2484 49p Tl'annles Dlsco unlt
7432 42p 33p|7496 £1-25 £1-15 74191 £2.30 £2-24|748¢ DIL 39p . :
7433 97p  91p|74100 £2-75 £2-58|74192 £253  £2.30|748c TO9Y 41p | 50 volt transtormers
7437 77p  74p|74104 £1-18 £114|74193 4253  £2.30|:2Nil4 188 | oo 200-220-240v, Secondary volt. 19,
7438 77p  74p|74105 £1-18 £1-14|74194 £3-27  £3-15]MCIN0 338 | 5293 50, 50v or 25-0-25 v
7440 20p 18p 74107 48p  46p 74195 £2-42  £2:30 MT10 5amps  £178 30p
7341 81y  78p|74110 67y  65p(74198 $3.18  £208 \MT103 1 $9.58 38p
7442 Blp  78p|74111 £1:52 £1:40|74197 £2:18  £2.08 AMT105 3 £484 521
7443 £1-40 £1.35 74118 £110  80p| 74108 £6.85  £8.05 JIT106 M 2602 52p
7444 £1-57 £1:52|74119 £1.64 £1 54‘741% £6-65  £6-05 : Tneludes
7445 £2-31 £218174121 47p  42p|74200 £26-40 £21.12 T ot (et * DJ 100 watt discotheue i i
Resist Prim 200-220-240 gecondary 24. 30. 40, | ;‘“h ‘“llH'"“‘j“f e ”Lf““bl(‘)“" LIS
VYEROB 48, 60v or 24-0-24v or 30-0-30v tereo Headphones with boom
esﬁ[? o';s o OA‘?ID 015 MT124AT  -5amp £1.76 38p microphotie . .. ... £9 90
3 watt b3 carbon SRR I TR T 24p 19p MTI126AT 1 £2:47 34p | % Trannies Disco Console with 2
i:-vm -;O/oo/cgkr»ggn e 2%» 2} x b 27p 28p MT127 2 £3 90 44p Garrard 8P25 Mk IV turntables
range 10 ohms to 47 megohms. Pl st xom 27p 23p with GBOO cartridges ........ ££7:50
ywatlt mjo 2 % . ... 4p 51‘; x o 31p 81p Miniaturs transtormers ¥ Pair 50 watt Speakers ...... £43-00
range 10 ohms to 1 inegohms. nx a% ﬁsfg ggn Prim 220 volt or Complete Systen: £182-50 (carr. £3-00).
17 x 5 (Plain) : 903 BT606  100mA 6-0-6v 98p 160 | o Terms £2:38 weekly over two years
MINITRON DIGITAL Pin insertion too 870 57 | | DE0.. (00MY 00N, arop lap | O ER20) X
INDICATOR TYPE 30I5F Spot face quiter 48p 48p BT2109; 100mA 24.0.24v £195 15p | We stock a full range of Disco Equipment
Reud 0-9 and decimals. ONLY £165 SORnins 20p 20p Send for list or pay us a visit

Q 5 YOLUME CONTROLS
Electrolytlc Potentiometers OUR NEW
ca acitors Carbon track 500 Q to 2:2M Q.
Log or Linear. ’
P Single 13g. Dual gang (stereo) 44p. | gEMICONDUCTORS T R ETAI L

4 VOLT | i6 VOLT | 40 VOLT ?;‘n“ﬁe type with D.P. switch 13p AC126 14p OC44 18p FIERS
47uF 8ip|15uF 84p [47uF 84p : AC127 16p 0OC45 10p 1 Amp
1004F  8ip(33uF  Bip|100uF 8p sz 15 oot 1w 10V 2 | SHOP IS NOW
220uF 84p|150uF 8“‘“68“}?‘ 10p CARBON SKELETON AC141K 26p OC81  12p 200V 24p
330uF  8ip| 150uF 8p|220uF  1llp | PRESETS AC142K 28p 2N706 1dp 600V 27p
1000uF  13p| 220uF 9D 470uF 180 | Swmall bigh quality type (linear | AC176 18p 2N1131 24p THRYIS- OPEN
4700, F  29p gggg:F i;; (ligggFF ggn only). Al vaives 100-5 meg ohms. | ACI87 2dp 2N1132 ggl’ '{‘0}!

. i D 271w ACI88 24p 2N2904 20p mp -5
SIVOLT cooir 250 monur  Adp | b, o0 e | ACKS, U0 INoess 11y 1A% g [Monday to Saturday 9-5-30
e 8 P|2000uF  43p ACIS8K 28p 2N3053 26p 100V 82p | poigay |ag ing 6 o'clock
Ty eivl 28 VOLT AD149 49p 2N3054 55p  200v sap | Friday late opening
470“1_, 1 p 100F P THYRISTORS AD161 38p 2N3055 48p 400V 44p
S e i ADI62 40p 2N3702 14p 3 Amp
b e s 8ip| 63 VOLT PE RONDO AF114 20p 2N3703 13p 50V 39p
2OOLE 1oy lobur  Rp|IEF  Sip Api 20 Nires 1 soov 4o | AMTRON KITS
I00F  86n 158“1? g |2 2uF 8ip EIT AVAILABLE AF116 20p 2N3705 18p 200V 48p
3300 p| 150 DI TuF 8ip SAE for List AF117 20p 2N3706 12p 400V 86p | (. . oo T oD

10 VOLT 2:0;.1.}2 10p 6-8uF 8ip S for Lis BC107 13p 2N3707 13p & Amp e have een ggpolne stockist o
22 F 8 470uF 13, 10 “F H RCI08 12p 2N3708 1lp 50V 46p Amtron high quality construction kits.
4LF aip| B0LF 20b 22F 6y | SLIDE SWITCH BCL0G 13p 2N3709 12p 100V 67p (20p P/P on all Kits)
100uF  8ip|L000F  22Dgely 100 | SPST 11p each. D..D.T. 13peach, | BC147 13p 2N3710 12p 200V 86p | UK6S Transistor tester . ... .
220uF B 2200 F 39p 100uF 11p by ; BCL48 13p 2N3711 12p 400V 77p | UKI120 Hi-1"i Amplifier 12w
sa0uF  10p|0000kF  88Diicohv 1y BCI40 13p 2N3819 35p TRIACS UK116 Stereo Anp5-+5w. .
170uF  10p| 40 VOLT s20uF 1pp | MINIATURE NEON BC182 13p 40361 55p 2 Amp UK115 Hi-Fi Amp 8w ..
1000uF ,11p 6-8uF 8ip|330uF 22p LAMPS BC183 1lp 40362 55p 100V 33p | UK220 Signal Injector
sy flar gelur mp | ueve o iomoewe s |EGH N SR Y B DRI Sk

ransmi T ..
14 p)33u D uF P each. BC2i3 13p 1NOI6  8p 6 Amp UK310 Radio Contr
P = g%‘zlls ‘lign h{}:ggg gn igg:{ ggv UK325 *GXC2' Channel Splitting
D 2 8p o D Unit. 1000 & 2000 Hz........ £7:85
Mullard OIyeSter Capacntors BD132 90p 1N4003 10p 400V 89p | UK330 ‘GXC2 Channel Splitting
C280 SERIES “BF194 18p 1N4004 10p 10 Amp Unit. 1500 & 2500 Hz ..... £7:86
280V F.C. mounting: 0/01uF, 0.015, 0.022 Sip. 0033 0047, 0:068 4p. 01 &ip. R R T S Y T G ooy = &
C129'60.:2Esm 033 70 047 Bip- 068 130 LUK Idp IO Bp. 2 3uE Elp. BFY50 18p 1N5400 18p 400V 1-43 | UK515 M\\II) Radio Receiver .. ... . 2788
RIES BFY51 18D 1Ns401 17p 400mW UK790 Capacitive Burglar Alarm  £7-57
400V 0-001F, 00015, 0-0022, 0-0033, 0-0047 3p. 0-0068, 0-01, 0-015, 0-022, 0-033 Sjp. | BFYs2 17D [ ovos jo- ZENER e T i et e, [l (o @
0047, 0:068, 01 4ip. 015 8}p. 022 8fp. 0-33 12p. G-47 14ip. MP8111 36p 2 180 p1oDES Ty O Pl qellei, fd (o 0
160V: 0-0luF, 0-015, 0-022, 0-033, 0-047, 0-068 3kp. 0-1 4p. 015 4p. 01 44p. | OC28 &50p 1N5404 24p 3.3 to 33 L= fasein (MG,
0-15, 0-22 5ip. 0:33 7p. 0-47 8p. 068 12p. 1uF 14}p. 15uF 22p. 2-2uF 24p 0C36 50p 1N5406 28p voltllpeach % These Kit Prices include VAT %
101

www.americanradiohistorv.com


www.americanradiohistory.com

FOR AUDIO
R TV ][] onaBUDGET

The flrs! t/ime Motor
EUSH BUTTON « magazine have
RADIO KIT nominated a push
ey | SUtton car radio for
o, | ¢their Top Ten
" Aecessory Awards

Now BU"'D YOUR OWN AWARD NOTE:The ability to solder on a printed circuitboard is
WlNNING PUSH BUTTON CAR RADIOQ  necessary to complete this kit successfully. Circuit diagram

and comprehensive instructions 55p.free with kit.

TFechnical specification: . .
1.} Output 2.5 watts R.M.S. into 8 ohms, For 12 volit Car Radio Kit
operation on negative or positive earth, £6.60 55p. postage & packing.
2.) Integrated circuit output stage, pre built three stage + ) p.-p 9 p 9
IF Module. Speaker including baffle and fixing strips

Controls Volume, manual tuning and five push buttons for £1.65 -+ 23p postage & packing_
station selection, illuminated tuning scale covering full
medium and long wave bands.

Size Chassis 7 ins. wide, 2 ins. h' gh and 4% ns. deep approx.

QUALITY‘SOUND‘*’
FOR LESS THAN£19-00

Stereo 21 easy to assemble audio system kit, - no soldering
-, required. Includes:—
BSR 3 speed deck, automatic, marival facilities together with
ceramic cartridge.
Two speakers with cabimets.
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
vutput 2.7 watts per channel: Output impedance B-15chms.
Stereo headphone socket with automatic speaker cutout.
Provision for auxiliary inputs - radio, tape, etc., and outputs for
taping discs. Overall Dimensions. Speakers approx.
1647 ~ 8" ~ 47, ComMlete deck and cover in closed position
approx. 1537 2 127 2 6", complete only £18.95
Extras if required.
Optional Diamond Styli £1.37 HELIROE:
Specially selected pairof stereo headphones with individual
level controls and padded earpieces to give optimum

performance, £3 85,

Recommended Car Aerial - fully retractable and locking.

£1.35 post paid.

DISCO
~ AMPLIFIER |

Reliant Mk IV Mono Amplifier, 1deal 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 commaon to all 5 tnputs.

*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} insx 6 insx 3} ins

£15.00 — 60p.
postage & packing

(i AR R e T ¢

R T

45 WATT R.M.S. MONO DISCOTHEQUE AMPLIFIER
Ideal for Disco Work. Output Power: 45 watts R.M.S. Frequency
Response 3dB points 30Hz and 18KHz. Total Distortion: less than
2% at rated output. Signal to noise ratio: better than 60dB. Bass
Control Range: 13dB at 60Hz, Treble Control Range: 12dB at
10KHz. inputs: 4 inputs at 5mV into 470K. Each pair of inputs
controlled by separate volume control. 2 inputs at 200mV into H
470K. Size: 19% ~10% ~ 8ins. approx. Amplifier £27.50-+£1.50p. & p

Special Offer: Disco 50 plus two 15" E.M.I. speakers type 14A/780 ,4'
(as ilustrated on opposite page). Complete £67.00- £4.00 p&p. ;-‘!

SRR
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‘COMPLETE”
STEREO SYSTEM

40 Watt Amplifier.

Viscount 1N - R102 now 20 watts per channel.
System { includes,

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

Specification

20 watts per channel into 8 ohms.

Total distortion@ 10W@ 1kHz0-1%. P.U.7 (for
ceramic cartridges) 150mV into 3 Meg. P.U.2

£69-00

System Il

Viscount IIl amplitier {As System I}
Garrard SP. 25 (As System |}

Two Duo Type IIIA matched speakers—
Enclosure size approx. 317 x 13”7 x 113"
Finished in teak veneer. Drive units approx.
1317 81" with 33" HF speaker. Max. power
20 watts, 8 ohms. Freq. range 20Hz to 20kHz.

Complete System £69.00
PRICES: SYSTEM 1

—
IRy

55RO

(for magnetic cartridges) 4mV @ TkHz into 47K,
equalised within ~ 1dB R.).A.A. Radio 150mV
into 220K. {Sensitivities given at full power).
Tape out facilities : headphone socket, power
out 250mW per channel. Tane caatrols and filter
characteristics. Bass: + 12dB to -17dB @
60Hz. Bass filter: 6dB per octave cut. Treble
controi: treble - 12dB to -12dB @ 15kHz.
Treble filter: 12dB per octave. Siynal to rosse
ratio . (all controls at max.} -58dB.

Crosstalk better than 35dB on all inputs.
Overload characteristics better than 26dB on all
inputs. Size approx. 133" <9 33"

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

Two Duo Type Il matched speakers -
Enclosure size approx. 1737 - 103" < 6" in
simulated teak. Drive unit 137 8” with parasitic

tweeter comp|ete 5ystem £51 00

EMI SPEAKERS AT FANTASTIC REDUCTIONS
W

THE ULTIMATE COMPLETE SPEAKER SYSTEM |
EMI LE 315 listed price £86.00 b {&
% ?‘__ KIT

£2420+1pbp
£1400+£220p & p

Viscount lll R 102 amplifier

2 Duo Type Il speakers
Gatrard SP25 with

MAG. cartridge de luxe plinth
and hinged cover

i

£21.00 ~ £1.75p & p.

total £59.20

Available complete for only £5].00 +£350p. & p.

PRICES: SYSTEM 2
Viscount R102 amphifier £24:20 - £1-00p.
2 Duo Type ItIA speakers £39-00 - £4-00p.
Garrard SP25 with

MAG cartridge de luxe plinth  £21-00
and hinged cover

bp.
bp

£1-75p. & p.

total  £84-20

T

Available complete for only f§9.00+£4p & p._
=

A professtonal standard five way speaker
system with enclosure giving top quality
performance.

Enclosure Dimensions

approx. (3ft 2fr - fty

Drive Units Five matched speakers and crossover unit 5
Hand buift — 15" diameter bass with 3~ for handting up to 45 watts, frequency ;%
voice coll, — two 5" diameter Mid Range i response from 20 10 20,000 Hz. 4

Huge 19" ~ 14" (approx.) high efficiency
Bass-Speaker with 16,500-gauss magnet
built on a heavy diecast frame

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 kHz is 8 ohms

units, —two 33" HF units, plus matching
crossover panel with two variable 15”7 14A/780 BASS UNIT
potertiometers for mid and high frequency ~ Bass uniton a rigid diecast chassis
adjustment. Superior cone material handles up to 50
Power Handling watts RMS, and 1s treated to give a smooth
Continuous rating 35 W rms., Peak power frequency response. Resonance 30 Hz. flux
rating 70 W. density 360.000 Maxwells. Impedance at
Frequency Response 1 kHzis 8 ohms 3 voice coil. Basscoil 27, others 0 5”. Recommended

B 20H220.000 K. Imp 8 ohws Recommended retail price £40-80.  'isterce 4400 QUR PRICE£19.50

%% Our price£4?-ﬂ —£3-50p. & p. OUR‘PRICE £18‘7p +£1-50p &p 4 £f1-50p & p Special Offer.
8TRACK CARTRIDGE |
PLAYER"

Elegant self selector push button player for use with your stereo system g
Compatible with Viscount Il system, Unisound modnle and the Stereo 21 g

Technical specitication  Mains nput, 240V, Qutput sensitivity 1256mV j

BUILD YOUR OWN
wnaas SIEREQ AMPLIFIER™

For the man who wants to design his own stereo — here’s your chance to start,
with Unisound — pre-amp, pewer amptifier and control panel No soldering —
just simply screw together. 4 watts per channel into 8 ohms. tnputs: 120mV

{for ceramic cariridge}. The heart of Unisound is high eftictency 1.C. monalithic

power chips which ensure very low distortion over the audio spectrum.

240V. AC only. £7-64 — 55p.pap

Comparable unit sold elsewhere at £24-00 approx

Yours for only £10.95 + 90p p& p

THv|[C

Radio and TV Components {Acton) Ltd.

21 High Street, Acton, London W3 6NG /c

Mail orders to Acton. Terms C.W.0.
All enquires Stamped Addressed Envelope.

Just write your order giving Goods not despatched outside U.K.

your credit card number

DO NOT SEND Leaflets available for all items listed 323 Edgware Road' London WZ

YOUR C thus (%) Personal _ Edgware Road: 8a.m.—5.30p.m. Half day Thurs,
ARD Send stamped addresSed envelope. Shoppers Acton: 9.30 a.m.-5 p.m, Closed all day Wed. |

NO OVERSEAS ORDERS 103
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DECODER
£4.39

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 364p. Instructions included.

3Waws 0. AMP.L

6 Incl. P. & P. and VAT
on ¥ Order Code [.C.A. 1

on 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, spec-ﬂcatlons and easy to
build projects using the I.C

oW & 10W AMPS

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 2¢7x 13",
The SW amp will run from a 12V car battery making it very
suitable for portahle 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 115 edge connector.

Stereo Pre-Amp 1 (Pre 1). This unitis for use with low gain
crystal or ceramic pick-up cartridges. £1-21
Stereo Pre-Amp 2 (Pre 2). This unitis 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 all units. Post and
packing and VAT included in prices.

I enclose £ tor Decoders,
IW Amps/ SW Amps 10W Amps
Stereo Pre-Amps 1 Stereo Pre-Amps 2 ‘
Slereo Tone Controls ...............

I (Please insert quantities and delete those not applicabie) l
Name

I Address 5l . H
Dept. D, 222/224 West Road,
l H . Westcliff-on-Sea, Essex SS0 9DF I
T 8
Co. No.820919 elephone: Southend (0702) 46344
L B N B &N N N B N | I-‘

104

TRANSFORMERS

SAFETY MAINS ISOLATING TRANSFORMERS
Pri. 120/240 V Sec. 120/240 V Centre Tapped and Screensd
Ref. VA Weight Size cm. P&P
No. (Watts)
07 20

N

PLEASE NOTE

cocoworo®

»

COOVONWEBUNIW =
vd BrseSZvava
P oxx XXKKXXX XX
32 e _

Ow
C =33XTRRvoy

- FRPOO=Z00d
O XXX XXXXXXX

»

ORMERS
Auto Tops

ND LoorDDWOUO
Ty ®ab-—commo

o

. YA  Weight
5 (Watts) b oz
3 20

a

8
-4
9
-9
0
-0
2

CAORAIAO

32
40 0 -6
CASED AUTO TRANSFORMERS
115V 500W enclosed transformer, with mains lead and two |15V
outlet sockets. £9-49, P & P 67p. 20 Watt version £2-02 P & Pi7p

TRANSFORMERS
PRIMARY 140-250 VOLTS 12 AND OR 24 VOLT RANGE
Amps Weight Size cm. Secondary Windings P & P
2 24Y b oz f L
0 22
0 22

XX X X XXX XX
e o
AOAOVANO N =—
XXX XXXXXX
3FEEEevos
—QWWRNON—un
LU — O
\l\lc—ocm&"\

<

“
-0
o<

WO@AANOHR
(2]
@0
X x

COONNARONMNA®

SGomavawn—npt

MR- nWwN ——
NAANOLOODONO L
NOO—vYVOeWo =
XX KX XX XXX XXX
UROVoVEBN
WD LR 0O UL
XX XX % XX XXX
$E-—oomoNvorw
CEOONGRARNO—DUN
9

A e XIS
NOMNNG R o
W&gNS\I o

-12V at 30A x 2
30 VOLT RANGE
Size cm. Secondory Taps

8 x 48 0-12-15-20-24-30V

we——

-&
~ad

5
6
7
8-
9-
8-
9

19 6o o h wru = &

XXX XXXXX

FPORWNAD=0
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[-1=T-2-Y-Y-Y-Y-Y7 ]
WND AR AW
TERPvvoNe
-1 1V 1o T
xxxxxxxxX
—ooomm\.:o

[ TNININT- ¥ SVP
Soouawin—
WO ORAO——tam

0 o "

50 VOLT RANGE
Secondary Taps £I’ & P
P

0-19-25-33-40-50V  2-09
308

>
3
°
4

eight Size cm.
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o
N
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QRO
-X-T-Y-7-T-¥-¥v ]
IxXRveny
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XX XXX XXX
555558 vo
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Secondary Tops

0-24-30-40-48-60

>
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«
x
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[a]
3
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ONOCOO-—00d

Q006000 du

OWONMAWN=O

OUNIND O U
XXX %X ) X X XX

XXX XX X XX XX
SpbpO_vowo ®

)
)
S

MINIATURE TR
MA. Weight

£
1:44

-0
BANDALNS AR AN

DODNRBYOAWAN D
-

Wkl -
SO UROKIR G
oL AN wUL N

1
I
2
2
3

PLEASE ADD 109, F

INCLUDING P. & P.

BARRIE electronics
3, THE MINORIES, LONDON EC3N: 1BJ
TELEPHONE: 01-488 3316/8

NEAREST TUBE STATIONS : ALDGATE & LIVERPOOL ST.

>
=

www.americanradiohistorv.com


www.americanradiohistory.com

SECOND GENERATION 25 WATT HYBRID

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

We have now finally reduced the modular amplifier to a simple input/output device
requiring only the addition of a basic unstabilized (split line) power supply.

The HY50 takes medium power modules to their fogical conclusion by incorporating
with it a heatsink, which is designed in special high conductivity alloy, sufficient for
normal audio use without additional chassis sinking. All this without significantly
Increasing the size of the module comparable in size to a packet of 'King-size'
clgarettes.

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

SPEC.
QUTPUT POWER: 25 watts RMS. 50 watts peak music power
LOAD IMPEDANCE: 4-16Q Into80
INPUT SENSITIVITY: Qdb (0-775 volts RMS)
INPUT IMPEDANCE: 47KQ
TOTAL HARMONIC DISTORTION: Less than 0'1% at 25 watts typically 0-05
SIGNAL/NOISE RATIO: better than 75db
FREQUENCY RESPONSE: 10Hz-50KHz & 1db
SUPPLY VOLTAGE: + 25 volts
SIZE: 105 x 50 x 25 mm

Price £5:80 mono, £11-60 stereo

Price inclusive of VAT & P & P

NEW HY5 PRE-AMPLIFIER

Unchallenged for two tears, the HYS5, our unique multifunction preampiifier/tone hybrid, has been brought
into line with the advancements in our power hybrids.

Like the HY50, the new HY5 has no external components & has been redesigned to run off a split power-
line with improvements In signal/noise, overload, capability & reduced distortlon. The output has been
increased to match the power module {Odb), and to share the same powar supply.

Qverall sizeis reduced by the use of a new thin film circuitry while the device still retains all the functions
of the earlier device.

When combined with tha HY50 & power supply only potentlometers are required to complete a simple
mono amplifier with input & output facilities expected to be found on Hi-Fi amplifiers.

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

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

Microphone 10mV

Tuner 250mV

Auxiliary 3-100mV

Input impedance 47kQ 1kHz

OUTPUTS
Tape 100mV.
Main output, Odb (0-775volts)

ACTIVE TONE CONTROLS

Treble + 12db at 10kHz

Bass + 12db at 100Hz

OVERLOAD CAPABILITY {equalization stage) 40db on most sensitive input
OUTPUT NOISE LEVEL (below 10mV magnetic input) 68db

DISTORTION 0-05% at 1kHz

SUPPLY VOLTAGE + 16-25 volts

SUPPLY CURRENT 15mA

Price £4-85 mono, £9-70 stereo

Price inciusive of VAT & P & P

POWER SUPPLY PSU50

Thet new PSU50 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 2t0-240 volts

SIZE L. 70,D. 90,H. 60 mm

Price £5:23
Price inclusive of VAT & P & P

CROSSLAND HOUSE - NACKINGTON-CANTERBURY - KENT

. CANTERBURY 63218

Please note we reserve the right to substitute at our discretion updated versions of advertised designs
where applicable.
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FANE 7”7 x 47 3 or 8 ohmn
8” Dualcone 8 ohmn
CELESTION 8” 16 ohm o
ADASTRA 10” 8 or 15 ohm,
10 watt
BAKER GROUP 25
12” 8 or 15 ohm, 25 watt ..
5” 8 ohm, & wat‘t C/Mag. ..
24” 8 ohm or 64 ohm
£ ELAC 87 8ohm Dualcone
10~ 80ohum Dualcone, 10watt 3-45
SELECTION OF GOODMAN AND
WHARFEDALE S8PEAKERS ALSO
AVAILABLE.

KIT FORM CABINETS --TEAK
VENEE

12 x 12 x 8 with 8", 8”
or 6} and 34" cutout

17 x 10 x 9 with 8 or 137 x 8"
cutout .

18 x 11 x 9 with 13" x 8 cut
out for EMI 350

TWEETER & CROSSOVER
EMI 3;” 3 or 8 ohm C/Mag. 110
Cone Tweeter 8 or 15 ohm, 10 watt 2 50
Cone Tweeter 8 ohm, 3 watt .. -50
Horn Tweeter 8 ohm, 20 watt 6 95
Dotne Tweeter 8 ohm, 30 watt  4-85
Crossovers CN23 (3 ohm), CN28
(8 ohm), CN216 (16 ohm} ..
CARTRIDGES
ACOS GP91/28C or (,P91/3sc
Stereo comp. ..
GP93/1 Stereo cr}s
GPY3/1 Sterea crys.
GP85/1
GP96/1
GP101
GP104
SONOTONRE
9TAHC Btereo ceramic, diam.
9TAHC/G 8lim fit, stereo cer.
diam.

NO EXTRAS

ALL PRICES INC. VAT
FREE! p. 2 r.

AMPLIFIERS
Kcletron
KS4A 1000 10
K8A 1500 15
Tripletone
Hi-Fi 77 7+7 watt Mk. (1
Hi-Fi 1818 18+ 18 wa.t Mk. 1
Teleton BAQ307 848 watt
Rotel RA 21t
Rotel Tuner/Amp. RX 1504
BANSUI models in stock.
RECORD DECKS
Garrard 8125 Mk. ITI
BSR MPHO/BXOH
Connoigseur BD1  Kit.
B Chassig . b
8AU2 Pick-up Arm 1225
8CUL Cartridge . 4-95
RECORD DECK PACKAGES
8P25 Mk.IL. in Plinth & Cover
Garrard wired . £18-9.
8125 Mk.IIT/G800 C. & P.19-50
AP76/G800 C. & P. 3000
Plinth & Cover for Garrard
8P25/2025TC 3-95
SPEAKER BARGAINS
EMI 13”7 x 8" 3, 8 or 15 ohm
Plain .
with Co-Axial Tweeter
Twin Tweeter .. a
Type 350 8 ohm or 15 ohm, 20 wau
64”7 8 ohun, 10 watt
8” 8 ohm, 10 watt
12”7 8 ohin, 20 watt
8” x 5” C/Mag. 5 watt
8” x 5" Dualcone 8 ohm 19-T1 Stereo erysml

10 watt RS8R BC5M B8tereo ceramic
MONTON, ECCLES

N ELECTRONICS I MANCHESTER

ALL MERCHANDISE FULLY GUARANTEED T el. 061-789 5268

10 watt Mk. IT 32-00
-15 watt Mk. IT  87-50

x 5",
2:76

895
4-60

W e ro~leatste
el R P® O
oo oW

1
=3

BELMONT STREET

MAIL ORDER DEPT.
(PW/5)

BXJH Ntereo crystal
8X5M Stereo crystal
X5H Mono/stereo
X5M Mono/stereo

({OLDRING G800

G850
GS00E oo

AUDIO Technica AT-55 a

STYLI For Aborve Cartrldges
Sapphire
D. Diamond

GOLDRING G800 G850

G800E

MICROPHONES

CM20 Crystal Hand

CM70 Planet stick metal, switch
crystal ..

DM 160 J.)ynamw uni- lhr,
meta

UDl‘iﬂ 50KI600 ohm, unj- <hr,
balt metal o .

TW206

CONDENSER MIKE 600 ohm
uni-dir.

Cassette BTICK MIKE ‘with R.
Control onfoft switch (25 &
35 mus J/Ply). .

MIK1: MIXERS Mono

‘\louo/stereo de luxe

CASSETTES

Type Low

noise

35p

ball

Phil-
lips

Mem-

Ci3
C60
C30 45p 89p
Ci20 55p 1o05p
Cassette Head Cleaner ..
BIB Btereo Test Cassette
AMPEX Head Cleaner
magnetiser . 185
PLASTIC LIBRARY CASES for 5"
Reels 20p. 53" Reels 25p. 7" Reela 30p.
CASSETTE CASES 12p
TAPES 8tnd.

50p
De-

L.P.

85p

75p
£1-05

PERSONAL CALLERS WELCOME

Manchester
30-32 Shudehill
061-832 7710
Leeds

4 New Market St.
0532 42708

Liverpool
15 Whitechapel
051-236 0738

[ BARCLAYCARD

Credit Terms for Callers

BUDGET SPEAKER SYSTEMS
1. Pr. of 10watt 8ohm 2 speaker
syatem in deluxe teak vencer
cabinet 18" x 117 x 9" wired, inc.
plugs. £25-00 per pair.

. Pr. of 20watt 8ohm 2 speaker
mystern freq. response 50¢.p.s.
to 17.006c.p.s. Teak veneer
cab. 204”7 x 12” x 9” with 12ft,
cable and plugs. £29-95 per pair,

AKAI TAPE DECK
4000D8 Tape ..
GXC40B Cassette

HEADPHONES
AMBTRAD HPS5A
ROTEL 430 ..
AKAI

Koss

ASE 7
l\7ll (Black or Red) q
- 11

KGLC (With Vol.
control) .
7278
1\0447
HVI
PRO4AA
PROSLC

LEESSON ELECTROSTATIC G
Mono/stereo super de luxe 8- 160 278
Headphone Adaptor 250
Curly Ex, Lead 201t, 110

IN-CAR ENTERTAINMENT SECTION
Car Cassette Stereo Player and
Two Speakers .
Car B8-track Stereo Player aml
Two Bpeakers ..
Pair of Car Stereo Speakeru
Pair of Car Stereo Speakers
{Door Mounting)

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
D G e D0 B AR SOUE MER CUGH Sk RN DRENN At SU aeis EEED MR

g BRITISH NATIONAL RADIO &
ELECTRONIGCS SCHOOL P.O.Box 156, JERSEY

NAME : _
E ADDRESS :

RAPY

2

Brochure, without obligation to:

BLOCK CAPS pleasel
----m-%--------mm-m
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The uncabineted system is i1deal as an economical replacement for

an 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,

rotal output. Frequency response 25-18000 Hz.

LATEST BSR STEREO/MONO
RECORD CHANGER plays all
tyvpes of 7in., 10in., and 12in,
Mone or Stereo records. Manual
r automatic play.

10 wates
TWIN  ELLIPTICAL 5SPEAKERS
These low impedance, perma-
nent magnet units have been
specially selected to provide
the fullest range of audio

reproduction.

EASY TO INSTALL—NO TECHNICAL KNO w.-
EDGE REQUIRED]L:;: Price £45-74. OUR PRICE
£35-0

Credit Terms £3-50
deposit plus £2 Post & Packing
followed by 9 paymentsof£4-10
{Total Credit Terms £44-40)
Don't miss this bargain.

SEND £550 TODAY

ALL EQUIPMENT COVERED BY OUR 12 MONTHS FULL GUARANTEE

CALLERS WELCOME

pw o1

www.americanradiohistorv.com

100 Chase Side, Southgate,
London N14 5PL
Tel: 01-886 3733/9666
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All individually boxed EXPRESS All transistors, 1.C's offered
and guaranteed. Full EXPRESS are new and branded.
i POSTAGE POSTAGE Manufactured by Mul-
trade discounts to bona |, ~= ° 3 tor trst Tranastor. | | |ard. Texas. RCA. Fer-
fide companies Price e additional Valve for each additirnal add ' ’ y
mpanies. add 2p. 1p. ranti, Motorola, ITT,
and _avallablllty lists on = o Fairchild, Lucas, etc.
application. PCSS 075 PL8S  0.68 | 30CL5/ aaziz olo|Brus o2z | Quantity discounts on
| pcss 075 | PL504« 088 | PCF800 1-05 AAZ15 010 | BF187 025 licati Send SA
DM70 088 EFS0 048 | PC97 045 PL508 105 30C17 100 ACl07 o085 | BF173 o028 | Application. en E
DY51 086 | EF83 108 | PCS00  0-58 | PL509  1.55 | 30C18/ Acles 025 | BFI79 033 | for full lists
DY86/7 048 | EF85 043 | PCC84  0-52 | PL802 096 | PCF805 0-90 ACl27 025 BF180 035 .
DY802 045 | EF86 090 | PCC88  0-80 | PY33  0-86  30F5/PF818 AC128 020 | BF181 035
EABCB0 1.00 | EF89 081 | PCC89  0-85 | PY81/800 050 110 AC176 025 | BF184 013 | OC16  1.00 | ZTX501 0-15 2N2004 0-20
EB91 0-88 | EXol1 130 | PCC189 065 PYB2 0-86 | 30FL1/ AC187 0-20 | BF195 013 | 0C20 2:00  ZTX503 016 | 2N2904A 025
EBCS1 076 | EF92 140 | PCF80 0-51 | PYB8  0-80 | PCE800 075 AC188 020 | BF197 015 | OC23 125 | ZTX531 025 | 2N2905 032
EBF80 060 |EF9s 185 | PCF82 130 | PYS00A 105 30FLZ 078 ACY21 0-22 | BF200 032‘0025 040 | ZTX550 018 | 2N2903A 0-25
EBF83 069 | EF182 060 | PCF86 085 PY800 050 | 30FL12 105 ACY39 065 | BFS61 025 | OC28 070 | 1N914 006 | 2N2906 Q20
EBF89 058 | EF184  0-60 | POF200 0-85 PY801 050 | 30FL14 085 AD140  0-50 | BFB98 025 | OC35 056 | IN4001  0-6  2N2026 010
EC86 075 | EHO0  0-66 | PCF201 087 | U26 1-00 | 30L1/PCC84 AD149 050 | BFX29 028 | OC36 085 | IN4002 07 | 2N3053 0-20
EC88 077  EL3¢ 095 | PCFS01 0-85 | U191 1-00 0-52 AD161 039 | BFX88 022 | OC42  0-40  IN4003  0-8 | 2N3055 0-80
ECC81 045 | EL38 108  PCF802 071 U193 050 | 301.15/PCC805 AD162 039  BFY50 080 | OC44 018 | IN400¢ 08  2N3525 080
ECC82 043 | EL8I 080  PCF806 088 UABC80 090 1.08 AF115  0-25 | BFYS1  0-20 | OC45 018 | IN4005 010 | 2N3614 0-59
ECC83 045 EL8¢ 047 PCH200 088 UBCBL 070 | .. .. oo AFI18 025 | BFY52 0.20 | OC71 0-15 | IN4008 012  2N3615 0-85
ECC84 085 | EL85 086 PCL82 054 UBF89 0-80 AF117 020 BFWI10 081 | 0C72 025 | IN4007 012 | 2N3703 011
ECC85 058  EL88 0-95 | PCL83  0-86 | UCC85 0-60 30P4MR 130 AF186 040 BY100 015 OC76 0-30 | IN1009 006 | 2N3703 012
ECC88 075 EL9S 070 | PCL84 059 UCHS1 1.00 | 30P12/PC801 AF239 044 | BY126 014 | OC77 055 1N4148 006 | 2N3704 014
ECCI189 071 EL®91 18l PCL8s 083 UCL8S2 070 105 ABY27 080 | BY127 015 | OC81 028 18921 007 2N3705 012
ECF0 088 | ELL80 1-80 | PCL86 063 UCL83 020 | 30p19/PC802 ABY28 025 | BZX61 series | OC81D 028 | 182033  0-20 | 2N3706 Q10
ECF82 078 EM8¢ 118 PCLB805/85 UF89 080 | 1-00 BALOZ 025 020 | OC81Z  0-45 1820514 010 | 2N3707 013
ECFs6 071 | EM87 118 088 UXBi 095 | 30pL1/pCLAOL BALIS 010 | BZY88 series | OCB3 0-25 1821004 020  2N3708 0-07
ECHS1 100 0-83 | PD500 156 UY85 050 | 095 BC107 012 010 | OCl140 085 183010 ©-25 | 2N3709 0-10
ECH83 100 | EY86/87 0-42 PFL200 080 6/30L2/ | 30PL13/ BC108 012 | CRS1-05 030  OCI70 025 2N696 015 2N3710 011
ECH8¢ 078 0-64 | PL36 088 | ECC804 100 Joritel o, BC109 012  CRBI-40 045 OC171  0-30 2N697 015 2N3711 01l
ECL80 058 | EZ80  0-51 | PL81  0-75 | 6F23/EF812 BC113 016 | CR83-05 0-40 | 0C200 056 2N706 010  2N3819 G35
ECL82 0-61 | EZ81 040 | PL81A  0-88 05 | 30PL14/ BC117 021 | CR83-10 055 | 0C201  0-80 | 2N706A 012 | 2N3820  0-50
ECL83 088 GYS01 090 | PL82 050 | 30C1/PCF80 | PCL8S = 1.25 BC143 030 | MJE340 050 | OC202 090 | 2N1131  0-25 | 2N3823  0-60
ECL88 083 ' GZ34 0-78 | PL83 0-96 0-51 | 30PL15 108 BC147 012 | MJE370 0-88 | 0C203 0-55 | 2N1132 ovu[gxggog 015
BC148 010 MJE520 085 | OCP71 100 | 2N1302 018 | 2N3904 0-20
BC169C 014 MJE2055 1.10 | ORP12 055 | 2N1303 018 | 2N3905 025
f{SE.1 s, 00y J6J6 0-30 BC182 012 MJE3065 076 | ORP80  0-45 2N1304 022 | 2N3906 0-16
BP61 076 | 6J7M 048 BC1s2L 0-12 | MPF102 040 | T1005 020  2N1305 0-22 | 2N4068 015
L. T4l 1.00 | 637G 0-40 BCIBSL 013 | MPF103 0-36 | TIC44  0-29 | 2NI306 0-28 | 2N4050 010
Individually boxed and U 1-00 | 8K8GT 075 BCY32 1.20 | MPF104 035 | TIC226D 150 | 2N1307 028 | 2N4080 0-13
y U25 085 | GK7TM  0-45 1L200 0.2 28 | 31 :
BCY33 038  MPF106 0468 T 025 | 2N1308 0-28 | 3N4081 013
guaranteed but of Euro- % guyiEse g BCY34 045 | NKT404 0-80 | TIS43 028 | 2N1309 0-30 | 2N4082 014
th e t I SRS &8 BCY70  0-15 | 0AS 060 | ZTX107 0-12‘21‘1013 020 | 2N4289 020
pean or other origin at yir;, o7 ek o7 BTl 03 0M5 010 2TX300 014 oN2i47 078 | i0300 049
: UBC4L 075 | 6L6G  0-55 L . 14 |
greatly reduced prices. JBS4 08 BCZI1l 085 | OASI  0-10 | ZTX301 014 2N2160 100 | 40361  0-45
. IBES) o“ Q7™M 0-50 BDIZL 100 | OADI 07 | ZTX302 020 | 2N23694 016 | 40362 040
Quotations for any UBree 040 SQrC o o33 BDI24 080 | 0A200 008 | ZTX303 024 | 2N2646 050 | 40430  0-85
. 10‘85 7GT 0-48 BDI31 045 0A%oz  0-10 | ZTX500 015
valve not listed. Send [gPs 9is ey oa8
. UCH42 076 68Q7GT 0-50 : 5 7 B 3
. BER B 8NT400 028 | BN7425 037 | BN7473 044  BN74107 051  BN74157 109
SAE for lists. UCLS2 o-as‘sveo 0.40 8N7401 020  BN7427 0837 | BN7474 048 | BN74110 057 | BN74170 288
ora ool lsvea TR BN7402 020  8N7428 043 | BN7475 059 | BN74111 0-88  BN7417¢ 180
AZ1 080 | EF80 025, PC86 080 | URal. 098 | aX4 i 8N7403 020 | BN7430 0-20 | BN7476 0-45 | BN74118 1-00 | BN74178 1-29
AZ31 055 | EF85  0.35 | PC8S 080 | UFss 040 X536 040 BN7104 020 BN7432 0-87 | BN7480 080 | BN74119 192 | BN74176 144
OBL31 180 | EFS8 080 | 187 050 | ULat 080 | SXEGT o048 8N7405 020  BN7433 043 | BN7482 0-87 | BN74121 057  BN74190 230
CL33 1.50  EFS89 028 | PCO0O 0-48 | ULs4 0-43 | 7B6 076 BN7406 040 BN7437 043  8N7483 120  BN74122 0-80 BN74191 230
CY31 0.80 | EF91 0-37 | PCCB4 040 | Uve1  O4s BT e 8N7407 040  BN7438 043 | BN7484 1.00 | 8N74123 144 | BN74192 230
DAF9l 030  EFg2 050 PCC88 055 | 11yss5 0-40 | 7C5 130 9N7408 025 | BN7440 0-20  BN7486 050 | BN74141 100 | BN74193 230
DAF98 050 EFe5 040 PCOS9  0-50 | vR105-30 0.40 | 706 ios BN7409 033 | BNT441AN BN7490 076 | BN74145 144 | BN74194 172
CCo0 185 | EF98 076  PCCIBO 080 | VR150.90 0.40 | 1117 Rl 8N7410 020 0-85 | BN74914N BN74180 280 | BN741956 1.44
DFS1 080 EF183 080 | PCF80 030 | A2 | 4 atas) SN7411 028  BN7442 085 110 | 8N74181 1-15 | BN74196 158
DF98 050 | EF184 035 | PCF82 035 | OB2 040 | 787 2.98 8N7412 028  BN7450 0-20 | BN7492 075 | BN74154 2:30 | BN74197 188
DKoL - 045 | EL32  0.60 | POF8S  0-80 | 1es BH (Y, Cint BN7413  0-30 | 8N7451 0-20 | 8N7493 075 | BN74165 115 | BN74198 818
DK92 0-70 | EL33 1-76 | PCF801 050 | 185 0-80 | 12AT6  0-40 BN7416 080 | BN7453 0-20 | 8N7484 0-85 | 8N74156 115 | BN74199 288
Diid  od (B oo rombe oho 0 od MMM oh | VAL OB BN Oh Svi 180 DL 4 pin 18
DL#2 -40 | EL36 0-80 | PCF805 0-90 | 384 0-40 | 12ATU6  0-45 e ) pin p
Disi o4 ELy a0 rome o ovi o ofo v om | sy o3 3Vt 033\, 13 |sockers s pin 17p
DL96 085  EL4l 0-90 | PCF808 0-90 | 5R4GY  0-80 | 12AX7  0-38 : 2 B P
DYstr 08y | ELas 083 | boLas 008 | sv4G_ o8| 13BEe 06
- - ; ‘4G -50 | 12BE .
EABCS0 088 | EL95 040 | PCL84 045 | 5Y3GT 3.42f30016 3‘;’3 THIs MONTH’S
EAF42 075 | ELL80 1.00 | PCL85 080 | 6Z4G  0-46 | 30CI5  1.08
EBOl 022 | EM80 045 | PCL86 045 6/30L2 090 | 30C17 110
gggﬁ lo-gg gggl 0-gg PCL805/85 . 6AKS 040 | 30C18 090
B 4 '3 0-50 | 6AM 0- B
EBC81  0-38 | EMB5 100  PD5O0O 1-30‘5,@: ,,.22 ;;'3?‘{1 5},3 o . OSCILLOSCOPE
B il Bl oh e m i ok ik | 100 to be
8 -4 L3 085! 6AT6 P 30FL -
EDFes 0 | EZAD 075 | PL81 080 | 6AUS 080 | soris 1. TUBE TYPE
EBL31 180 | EZ41 075 | PL82 045 | 6BA6  0-28 added to
ECC81 040 EZ80 028 | PL83 045 | aBEe 0.5 | J0L17 095 VCR 139A
gogag g-gg E281 029 | PL84 040 | 6BH8 075 | SOP4MR 130 a" orders
CC8; 83 | GY501  0:90 | PL500 075 | 6BJ6 0-86 | 30PI2  1:05 A .
ECC8¢ 0-80 | GZ30 045 | PL504 075 | 8BQ7A 056 | 30P19  1-00 - - Price £8°00 p&p 25p
Eep e em ow rom o oo tm o ow | includin
- 3234 -85 | PL50! -5 | 6BBT 185 g
ECH36 185 | GZs7 186 | PL802 085 | 6BWG 0.0 | SorLid 120
ECH42 100 HN309 150 PX4 350 | 6BwW7 0o | 30PLl¢ 125 POSTAGEI spEcIAL OFFER
ECHS1 0'80 KTél 175 | PX25 350 | 6C4 0-35 | 36W4 050 g
ECHs2 g-ag kres 260 P¥33 088 | 6CDoG 130 | 35244T 070
BoTon o-gs, 81 ( By et 3.33 eoH) }_38 ggsnso ‘1):23 TERMS OF BUSINESS: C.W.0. A/c’s avaitable to approved
ggxl:gg gzg gggé ;-gg ;ggg g-sg 8F23 1.06 | gy “158 companies on application. Telephone and telex orders ac-
- - 40 | 6F25 1-00 i i
i S RS B 1~05|6F28 190 | 813 vssr cept_ed. _Export and trgde enquiries welcomed. Lists, etc. on
EF374 120 | MU14  1.00 | PYB1/800 0-50 | 6J5M 0-85 2575 application, Open daily to callers 9 a.m.-5 p.m. Mon.-Sat.
EF39 120 ' NT- 275 BYNOl 050 ine 045 i 100 Closed Sat 1-3 n m Prices correct when going to press

VALVE MAIL ORDER GO.

16a Wellfield Rd., London, SW16 2BS
Tel: 01-677 2424 Telex: 946 708.
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ALL OUR PRICES INCLUDE V.A.T.

BSR HI-FI AUTOCHANGER

STEREO AND MONO
Plays 127, 10” or 7” records
Auto or Msanual. A high
qnality unit backed by BSR
reliability with 12 months’
guarantee, AC 200/250v.
Bize 184 x 11lin.

Above motor board :m

Below motor board 2}i £6 75 Posat 35p.
With STEREO and HOHO XTAL

PORTABLE PLAYER CABINET

Modern design, Size 18” x 15” x 7” Black rexine
covered. Silver tront grille. Padded Lid, Chrome
fiitings. Motor board cat for above BSR deck.

4 TRANSISTOR MONO AMPLIFIER

£4-50

Poat 48p.

] Ideal for
Disco-Deck

transformer, 8-Controls, volume, treble, bass and On/Oft
switch with knobs. Ready made on printed circuit board.
Fused inputs and outputs. Famous make,
8ize 8in. wide x 4in. deep x 8in. high. ‘5.95 Polt
Sultable 77 x 4” speaker, £1.

Heavy duty 4-speed motor with

llgll;sﬂ: pick-up arm

rnover mMono

compatible cartridge. £4 95

GARRARD DECCA HI-FI DECK
transcription

head and arm.

Four speeds.

10}in. mrnuhle

Arti-rumble filter.

SPECIAL £ I 8.

PRICE
METAL PLINTH AND PLASTIC COVER
Cut out for moat Garrard or B.S.R.
Moat will play with cover in position. £4 ‘95
Post 45p

Powertul 8 watt output. 16 ohm, AC mains operated with
BSR JUNIOR
SINGLE PLAYER
Single play Stereo/
Mono Deram
Bias compensation.
Laboratory motor.
124 x 141 x 7in,
in black )
ALSO AVAILABLE IN SOLID HATUEA‘L HAHOGANY
WAX POLISHED FINISH—#5 9

COMPACT PORTABLE STEREO HI-FI

Two tull size londlpenkeu 181 x 10 X a!in Player
unit clips to making it

Overall size only 13} x 10 x 8.
channel, plays
sll records 83
rpm 45 rpm,
Separate vol-
ume & tone
controls 240v
AC mains

8 watts per

Attractive
Teak finish

Weight 131bs. 85p carriage

R.C.S. STABILISED POWER PACK KITS
All parts and instructions with Zener Diode. Printed Circuit
Bridge Rectifiers and Double Wound Mains Transformer,
Input 200/240V a.c. Output voltages available 6 or 9 or 12
or 15 or 18 or 20V d.c. at 100mA or less

PLEASE STATE VOLTAGE BEQUIRED ‘2.2 Post
Details 8.A.E. 8ize 8} x 1} x 1}in. 20p

R.C.S. GENERAL PURPOSE TRANSISTOR
PRE-AMPLIFIER BRITISH MADE

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

Blmry 9-12v. or H.T, line 200-300V. D.C, operation, Size

11" x 13" x 1", Response 26 c.p.s. to 25 Kc/s, 26 db gain,

For use with valve or transistor equipment. 99 Polt
Full instractions supplied. Details §.A,E, P
NEW TUBULAR ELECTROLYTICS CAN TYPES
2/350V 14p | 250/25V 14p | 18+16+18/875v45p
4/350V 14p | 500/25V 20p | 50+50/800V  50p
8/450V 18p | 1000/25V 85p | 60+100/850V  86p
16/450V  g2p | 1000/60V 47p | 32+ 88/250V 20p
32/600V  50p | 8+8/460V  22p | 32+32/430V  60p
25/25V 10p | 8+10/450V  25p | 350+50/825V  &8p
50/50V 10p | 16+16/450V lOp 100 + 60+ 50/350V55p
00/25V  10p | 82-+32/850V 40p |32+ 32+ 82/350 65p

LOW VOLTAGE ELECTROLYTICS.
4, 6. 8, 18, 25, 30, 50, 100, 2201::1‘ 18V 10p.

BOOm 12V 15p ; $5V 20p’; 50V 30p,

1000mF 12V 20p ; 26V 85p ; 60V 47p; 100V 70p.
2000mF 6V 26p ; 25V 42p; S0V 87p.

2500mF 60V 62p ; 3000mF 26V 47p ; 50V 65p,

S000mF 6V 25p ; 12V 42p ; 25V 70p ; 36V 86p ; 60V 96p.
CERAMIC 1pF to 0- 01mF, 4p. Silver Mica 2 to 500091‘ 4p.
PAPER 3850V-0-1 dp; 05 13p; lm l5y, 2mF 160V 16p.
500v-0-001 to 0-05 4p; 01 6p; 0-25 8p; 0-47

SILVER MICA. Close tolerance l“ 22-600)? Sp. 580
£2,200pF 10p; £,700-5,800pF 20p; 6,800pF-0-01, mfd 80p each.,
TWIN GANG. “0-0" 208pF+176pF, 76p.

Slow motion drive 385pF +365pF with 25pF ‘-Mpi‘ 50p;
S00pF standard 85p.

SHORT WAVE SINGLE. 10pF, 30p; 25pF, 56p; 5OpF, 56p.

SHORT WAVE SINGLE GANG. Precision Silver Plated
Gangable Tnaing Condenleu 0

Values up to 100pF. P each
Section Couplers -nppued FREE with two or more gangs.

NEON PANEL IHDICATORS. 250V AC/DC Amber, 20p.
RESISTORS w %. 1p; 2 w, 6p. 10 Q2 to 10M,
3 w % 0 ohms to 6 mex 10p.
Ditto 6%. Pnlamd nluol 10 ohms to 10 meg., 4p.

WIRE-WOUND RESISTORS. 5 watt, 10 wltt 16 watt,

10 ohml to 100K, 10p each; 2w 05 ohm to 8-2 ohms 10p,
TAPE OSCILLATOR COIL. Valve type, 85p.
FERRITE ROD 8" x

MAINS TRANSFORMERS *3.73%
90,

%°'20p; 8 x 17 20p;8 x §”10p,

3 8. . 8- -5
MINIATURE 200 v, 20mA 63v.1a, 2lx2§x21n 76p
MIDGBT 220 v. 45 mA., 83 v. 2 1, 2§ X 2§ x 2

[HEATER TRANS. 6-8 v. 8a.. a
GENERAL PURPOSE LOW VO d ontputl
at2amp.,3,4, 5,8, 8.9, 10,12, 15, 18, 24 and 30 v, £3-00
1 amp., 6,8, 10 12, 16, 18, 20, 24, 30, 36, 40, 48, 80 £4-00
2 amp., 3.8 10’12.16 18, 20, 24, 30, 6.40 48, 80 £4-00
6lmp.0 8,10,12, 18, 15,2 24, 80, 36, 40, 48, 60 £9-75
5. 8 and 13'v. 5 amp. 81-20, 3 nmp.s. 5, 8. 10 18 and
§-0-5 v. £1-30, Ditto 5 amp. £1-50; 8-0-6 v, 500 mA 90p.
9 v. 1 amp B5p. 12 v. 300 mA 75p. 12 v. 500 mA 86p.
12 v. 750 mA 95p, 40v, 1 amp £1-75.

AUTO TRANSFORMERS. 115v to 230v or 230v to 116,
150w, £3-00 ; 500w. 26-25 ; 760w. £10 ; 1000w. £15,
CHARGER TRANS?ORHERS

for 8 or 12v,, 1} amp. £1-50; 2 amp, £1-80: 4 lmp £3
BATTERY CHARGERB Reldy built with leads snd clips
1} smp. 22 ;4 a £4:5 a £4-50,

FULL WAVE BRIDGE CHARGER RECTIFIERS :

8 or 12v. ontputs. 1} amp. 40p; 2 smp. 55p; 4 amp. 85p.

SPECIAL OFFER! _—

1

SMITH’S CLOCKWORK (5=
I5 AMP TIME SWITCH
0-60 MINUTES %

8ingle pole two-way Surface mounting —
with fixing screws. Will replace existing
wall swilch to give light for return home,
garage, automatic anti-burglar lights ete,  Variable knob
Turn on or off at full or intermediate settings.

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

tully guarantsed. g ppice £ 1°65 Post 250,

BLANK ALUMINIUM CHASSIS, 18 s.w.g. 2}in sides
8 x 4in 45p; 8 x Bin 53p; 10 x 7in 85p; 12 x 8in 85p;
14 x 8in 90p;: 18 x 6in 90p; 12 x 3in 50p; 16 x 10in £1,
ALUMINIUM BOXES 3 x 3 x 3in.60p.4 x 4 x 4in. 70p,
lex“n80p9xdxlln2118x4x“n£180.
ALUMINIUM PANELS 18 s.w.g. 6 x 4in12p; 8 x 6in18p:
14 x 8in 2up; 10 x 7in 24p; 12 x 5in 25p; 12 x 8in 84p;
18 x 6in 34p; 14 x 9in 40p; 12 x 12in 47p; 16 x 10in 60p.
PAXOLIN PANEL 10 x 8in 20p,

ljinch DIAMETER WAVECHANGE SWITCHES, 25p.
2 p. 2-way, or 2 p. 8-way, or 3 p. 4-way, £5p each.
1 p.1 2-way, or 4 p. 2-way, or 4 p. 3-way, 25p
TOGGLE SWITCHES, sp. 18p; dp. 22p; dp. dt. 22p.
8ub-miniature, sp. 33p; dp. 40p; dp. dt. 50p.
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MAINS ISOLATING TRANSFORMER

Prinury 0—110-240v Saconduy 0-240v. 38 lmplr720

E.M.L 13§ x 8 in.
SPEAKER SALE !

With twin tweeuu £4 50

And crossover,

wait. State 3 or 8 or

15 ohm. As illustraied.  Post 85p
With “,"f{,’ cw::m cone and ceramic
magnet, 10 watt,

Bass res, 45-60 cpa. ¢

Flux 10,000 gauss. £2 75
State 8 or 8 or 15 ohm. Post 25p
Bookshelf Cabinet

16x10 x 9in.
Teak Veneer

£6-60
Post 3ty
—

E.M.L 6iin. HI-FI WOOFER
8 ohm, 10 watt, Large ceramic mgnu
8pecial Rubber cone surround.
Frequency response 30-18, 000

cps, Ideal P.A, olumm

Hi-Fi Enclosure Systems

Suitsble cabinet 12 x 8 x 8“00
Suitable Tweeter £2-00.

¥ ELAC CONE TWEETER
The moving coil diaphragm gives a good
radiation pattern to the higher frequencies
and a smooth extension of total response
from 1,000 cps to 18,000 cpa. Size 8} x
8t x fin. deep, Ruunx 10 wait, 8 ohm.

Crossover £1.25
Post 20p

GOODMANS
8in. WOOFER

8 ohm 12 watt. Deep cone.
Heavy ceramic magnet. Bass
resonance 35 cpa. Fregquency
response $0-8,000 cps.

Ideal bass unit for £3,75

Hi-Fi aystems

LOUDSPEAKERS P.M. 38 OHMS. 7 x din. £1-25; 6}in. £1-60;
8 x bin, £1-80; Sin. £1-76; 10 x 8in, £1-90; 10in. £2-00.
SPECIAL OFFER LOUDSPEAKERS' All ‘Brand New.
8 ohm, 2iin; 2iin; 8}in; Sin. 8 ohm, 2iin; 28in; 5ln x 8in;
Sin. 15 obm, 3}in; bin; 6x4in; 5inx 8in; 7 x §in
26 ohm, 2iin; 8in; mn B x 8in; 5in, %ohm.!in Bin Sin.
80 ohm, 2in} 23in. £| EACH

RICHARD ALLAN TWIN CONE LOUDSPEAKERS, 8in,
dlameter 4W £2-50, 10in. dismeter W £2-50; Post 25p.
12in. diameter, 6W, £2-95; 8 or 8 or 15 chm models.

SPEAKER COVERING MATERIALS, 8amples Large 5.A.E.
Horn Tweeters 2-16Kc/s. 8W 8 ohm or 8 ohm £1-95.
De Luxe Horn Tweeters 2-18 Ko/s, 15W, 8 ohm £3-50.
TWO-WAY 8,000 c.p.s. CRO3S OVERS 3, 8 or 15 ohm £1-25

xE

TWO-WAY CROSSOVER NETWORK 3,000 c/s
With variable tweeter attenuator giving accurate high/low
frequency balance. Mounted on panel 5}in. x 4in. with
control knob, twester and woofer leads and input ‘3 75Pon
terminals. Suitable for 3 to 8 ohm impedance.

ELECTRO MAGNETIC
PENDULUM MECHANISM

1-6v d.c. operation over 230 hrs. continuons on 8P2 battery,
tully adjustable swing and speed. Ideal displays teaching
electro magnetism or for metronome ; sirobe etc. 95p, Post 20p

R.C.S. VALVE AMPLIFIER

2 Btaze Triode Pentode valve, 3 waits 3 ohm output. Volume
on/oft and tone controls AC mains. Complete and tested.
£4-50. Poat 25p.

walts, Varnish i

eneloud ip steel case with fixing feet. £ lo Cnrr
Pamous make, (Value £19) OUR PRICE

Can be used as 800 watt auto transtormers 240-110V
SET OF 3 MOTORS

FOR COLLARO STUDIO
115 volt TAPE DECK £2-50 Post 50p.

VOLUME CONTROLS | 80 onn Coax 5oy

Long spindles, Midget 8ize | BRITISH AERIALITE

6 K. ohms to 2 Meg. LOG or | AERAXIAL-AIR S8PACED
LIN. L/S 18p. D.P, 25p. | 40 yd. £2; 60 yd. £3,
STEREO L/ 55p. D.P. 75p. | FRINGE LOW LOSS | (), per
Edge 5K, §.P. Transistor 25p ' Ideal 625 and colour. yd

Wirewound controls 1iin, diam. 3 watts. 10 ohms to 100K
British made with long spindles }in. dis 45p ea.

HELICAL POT 10k LIK Lisi £3, Bargain 76p
DUAL CONCENTRIC POT 500k LOG +
switch, Inner spindle 31in: outer spindie 2}in. 76p.

ook LIv D2,

WEYRAD COILS

P50/1AC-40p. RAZW 88p,
P50/2CC-40p. OPT1  65p.
P30/3CC-40p. LFDT4. 65p.

Printed Circuit 60p. Twin Gang 75p.

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

BALANCED TWIN RIBBON FEEDER 800 ohml. 6p yd.
JACK SOCKET S8td. open-cireuil llp. closed circuit 23p;
Chrome Lead Socket 45p. Phono Plugs 5p, Phono Socket 5p
JACK PLUGS 8td. Chrome 20p; 8-5mm Chrome 12p, DIN
S8OCKET8 Chassis 3-pin 10p; 5-pin 10p., DIN SOCKETS
Lead 8-pin 18p; 5-pin 15p. XN PLUGS 8-pin pr. 8-pin £5p.

VALVE HOLDERS 5p; CERAMIC 10p; CANS 5p.

BRITISH FM/VHF TUNING HEART
88 to 108 l‘l’c/l ﬁ;iti:: md:.i: Trll‘;n; Our Price
sistors ready aligned—requires 10.

Mc/s IF, Complete with tuning gang. £3'95
Connections supplied but wsome

technical experience espentis]. Post 20p.

ALL PRICES INCLUDE VAT

MINIMUM POST AND PACKING 20p.

CALLERS WELCOME

RADIO COMPONENT

lllustrated Colour Brochure, Radio Books & Component Lists 10p. Written guarantee.
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ALL OUR PRICES INCLUDE V.A.T.

E.M.l. "Warkr

THE PAIR, Post 25p,
(Available separately.

£6°75 Wooler  #5:85; Twoetar

Comprising & llna enmple of a Wooler
102 x 83in, with s massive Ceramic
Magoet, 440r. Gauss 18,000 lines.
Aluminium Cone cenire to improve
middie and top response. Also the E.M.I,
Tweeter 8iin. square has a specisl
lightweight paper cone and magnet flux
10,000 lines, Crossover condenser and
fall instructions supplied.

Impedance Standard 8 obms

Maximum power 12 watts

Uulu!lz Response 25 ‘tg 18,000 cps

Bass Resonance cps

SUITABLE ENCLOSURE 20 x 18 x 8in, £ I 0'50
MODERN DESIGN. TEAK WOOD FINISH, Post 45p

8in.or 10in.ELAC
HI-FI SPEAKER

Dual cone plasticised roll sur-
round, Large ceramic magnet,
50-18,000 cps. Bass resonsnce
55 cps. 8 obm impedance.
Bin. 10 watts
10in, 12 watts

TEAK VENEER HI-FI SPEAKER CABINETS
Fluted Wood Fronts.

MODEL “A”, 20 x 18 x 9in, G
For 12in, dis, £|0'5 Post
10in. speaker. 45p
¥0DEL “sB". 18 x 10 x lI,Mn.
or 18 x 8in, or ost
Bin. speaker. £6 60
MODEL ‘B2" ditto. '.l‘rhnlnllr
corner version.
MODEL “C”. 18 x 8 x 8in.
For 8 x Bin. £5 Pon
speaker,

LOUDSPEAKER CABINET
WADDING 18in. wide, 15p It.

BAKER MAJOR 12" £9-90

Post Free
30-14,500 ¢/s. 12in, double
cone, ‘wooter and tweeter cone
together with a BAKER
ceramic magnet assembly
baving & flux density of
14,000 ganss and a total flux
of 145000 Maxwells. Bass
resonance 40 c¢/s Rated 20
watts, NOTE: 3 or 8 or
15 ohms must be stated,

Module kit, 30-17,000 c/s
with tweeter, crossover, baffle

and instroctions, £ | 2-50

BAKER
“BIG SOUND”
SPEAKERS

Robustly constructed to stand up to
long periods of electronic power.
As used by leading groups.
Usolul response 80-13,000 eps
Bass Resonance 55 cps.

GROUP #25” £8.80

12in. 25 watt
8, 8 or 15 ohms,

Post Free
e £9°90
3, 8 or 15 ohms T
s £22°00
§ or 15 ohms,

aeaiasam £17°60

BAKER HIi-FI SPEAKERS

HIGH QUALITY — BRITISH MADE

REGENT

12in. 15 watts

An inexpengive unit for the
beginner in high fidelity and
for general purposes, May be
used to improve sny Radio,
Amplifier, Hi-Fi or Television
receiver,

Bass Resonance 45cps
Flux Density 12,000gauss
TUselul response 453-13,000cps
3 or 8 or 156 ohm models.

£8-80
DE-LUXE Mk II

12in 15 watts

Especislly designed to provide
1ull range reproduction at an
economical cost. Suitable lor
use with any high fdelity
system. Built-in concentric
twester cone.

Bass Resonance 30cps
Flux Density 14,000gauss
Usetul response 25-18,000cps
8 or 15 ohms models,

£11

SUPERB
12in. 20 watts

A high quslity loudspeaker,
its remarkable low cone
resonsnce ensures clesr

ductl of "the deepest

Post
Fres

Post
Free

BARGAIN AM TUNER.

Iod(u‘m Wave.
Transistor Superhet
Forrite aerial, 9 volt. £4.95
BARGAIN 4 CHANNEL
TRANSISTOR MONO
MIXER. Add musical
highlights and sound eflects -
to recordings. Will mix

Microphone, records, tape

snd toner with separate

controls into single output.

1] volt battery £4 So ‘ q‘m’

operal

STEREO VERSION OF ABOVE 45 95.
BARGAIN FM TUNER.
88-108 Mo/s Six Transistor,
® volt. Printed circuit.
Calibrated slide,disl tuning,

Walnut Cabinet,

flize 7 x & x “n.‘lz.ss
BARGAIN FM TUNER. £8
A above less cabinet, N
BARGAIN 8 WATT AMPLIFIER. 4 Transistor

Push-Pull Ready built with volume, treble and
bass controls. 18 volt battery operated.

THE “INSTANT' BULK TAPE

ERASER & HEAD DEMAGNETISER, -‘
Suitable for cassettes, and all sizes of 5
taps reels. A.C. mains 200/250V.

Leaflet 8.A.E. £3-50 :g;l .

WAFER HEATING ELEMENTS

OFFERING 1001 USES lor every type of heating and

£4.50

MAJOR 100 WATT
ALL PURPOSE
TRANSISTOR
AMPLIFIER

All purpose transistorised,
Ideal for Grou Dhco aud P.A,
4 inputs speec d music. 4 way
mixing. Output 8/15 ohm. s.c. Mains.

Separate treble and bass controll. Cnr
Guaranteed. Details SAE,

CALLERS ONLY! DE LUXE 100 WATT
AMPLIFIER CHASSIS

7 valve version, 4 input 10 wide range controls, For mikes,
Discos, Organs, Guitars, etc, 4, 8 & 15 ohm loudspeakers
matching £69-00.

QUALITY LOUDSPEAKER ENCLOSURE
Teak veneered ?inch thick wood
cabjnet, Size 18iin x 184in x
8}in, Wolght 231bs, This
cabinet features a wide mesh
Bilver Grill covering a separate
compartment for mounting
Tweeters or Mid-Range Horn, The lully sealed bass com-
partment is cut out for s 63inch Wooler,
Price £7:50 Carr. 50p,
Rosewood Version £8-50, Csrr, 50p.

drying lpplicmonl in tho homa. garage,
factory il titi Approx,
size 10§ x 8% x +#in. Operating voltage 200/250V, a.c.
250 watts spprox. Printed circnit element enclosed In
asbestos fitted with connecting wires. Completely flexible
providing safe Black heat. British-made for use in photo-
copiers and print drylnx equipmont

SPECIAL OFFER

100 Ohm 20 watt Rheostat

2tin diam, Ceramic Former. Screw Terminals }in, diam.
spindle. 85p. Post 28p.

SPECIAL OFFER

bass. Fitted with a specisl
copper drive and concentric
tweeter cone resulting in tull
range  reproduction  with
remarkable efficiency in the
upper register g

Bass Resonance 28cps
Flux Density 18,500zauss
Uselul response £0-17,000cps
8 or 15 ohms models,

£16-50

AUDITORIUM
12in. 25 watts

A Iull range reproducer for
high power, Electric Guitars,
public address, multi-speaker

Post
Free

systems,  electric organs,
Ideal for Hi-Fi and Disco-
theques.

Bass Resonance 350ps

Flux Density 15.000gauss
TUsetul respouse 25-16,000cps
8 or 15 ohms models,

£15-40
AUDITORIUM

15in. 35 watts

A high wattage loudspeaker
of exceptional quality with a
level response to above
Ideal for Public
scotheques, Elec-

Post
Free

X 3
Address,

Idea]l for home b b itabl tronic instruments and the
for Heating Pads, Food ermerl ‘Convector Henters, eto. 8 inch Pauel Meter 60 Microamp, unusual scale require home,
Must be clamped between two sheets of metal or stos, recalibrating. £1-76 post 25p. Bass Resonance 850ps
::xc‘., to mlbl:: e:‘ioll%nt flxo‘h" dir{en, :’ow‘el rlllll = lor glux Density 18, OOOx:nn

ng cupboar ea] tor anti-frost device for the garage seful response 20-14,000cps
Spreren ho;en ; dor iui:‘t‘ing ldl olﬂ lumpthe“ or. Ve REVERSIBLE 4 POLE MOTOR 8 or 15 ohms models,

se in the greenhouse for seed raising and plant protection. R 4
Invalusble aid for bird houses, incubators, eto,, etc. Csn }p?:ghrﬁ,l,nx R-:?::}.‘:?:, e W“;w £2'25 Post
::::l:d lll:e::‘r'l)enl. for lower heat. Or in parallel for higher As {llusteated, 2407, AC mnlnl Post 25p Free
" : £.M.l. GRAM MOTOR

ONLY 40p EACH (FOUR FOR £1-50) %20'35"9520;1 i‘cif‘:og;ip:l' 2-pole £| -00 |HI-FI 1 anual 20 pisns, dollknl.l
ALL POST PAID--Discounts for quantity. Post 25p. crossover dats and cubio tables. 42p. Post Free.

CUSTOMERS FREE CAR PARK

(Exports Remit cash and extra postage.)

OPEN 9-6. WEDNESDAY 9-1. SATURDAY 9-5.

S P E C I A L | STS 337 WHITEHORSE ROAD .

Buses 50, 68, 159. Rail Selhurst

www.americanradiohistorv.com

Closed for lunch 1-5—12-30

CROYDON

Telephone 01-684-1665
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RESISTORS

W & W
CARBON FILM

Manufactured by AEL

PW Q4 PROJECT

to DEF 5112A
E24 Series

W 5% 4E7 tp 1M then 10% to 10M
W 5% 4E7 to 2M2 then 10% to 10M

As Appointed Distributors we welcome trade enquiries
Write or phone Trade Dept. W

ERITH 30737

PHONOSONICS, 25 KENTISH ROAD, BELVEDERE, KENT, DA17 5BW

Unit ‘A’ Rs, Cs, S/C's £1-20
Unit ‘B’ Rs, Cs, S/C's £3-88
Multi-System Decoder Extra Rs, Cs, Pots, Sw £4-91
Power Supply Rs, Cs, S/C’s, T/former £2-92
PCBS (Set of 5) Fibreglass, drilled, tinned £2-60

Send S.A.E. or International Reply Coupon for Free List of
other kits & PCBS for PW & PE projects, individual component
prices, and with all other enquiries.

U.K. Orders add 15p P&P and 10% V.A.T. to total (incl. V.A.T)
Overseas Orders P&P will be charged at cost (weights in list)

Mail Order only

Write to Dept PW6

New Product
CASED AUTO TRANSFORMERS

240 Volt Mains to 116 Volts, smart steel-
caseid units coated in tough resin, fitted
with power lead, fuse and 115 Volt American
type socket up to S00VA. above 500OVA
cable entry.

TRANSFORMERS

VA (Watts) Price Post,
200, £5- £0-38
500 JSos £o67 | SAFETY ISOLATING 50 Volts 60 Volts
o 2870 £1.50 | Prim. 120/240V. Sec. 120/240V. Centre Tap | Prim. 200-240V. Prim. 200-240V.
20V A version with Bcreen. Sec. 19, 25, 33, 40, 50V. Sec. 24, 30, 40, 48, 60V,
uncoated, no fuse £2-52 £0:30 | va Ref. Price P&P Amps Ref, Price P&
{watts) No. Cased Open £ Amps ggf' che E : ke No. £ £
60 149 £374 038 [g5 102 £211 g3 | 98 B 210022
POWER UNIT Type AlI25 | B o5 ‘,‘lj}g b (Y 103 3-08 0-38 2 127 597 00
Supplying 6 or 9 Volt DC 250 182 1205 a5 ods | 2 104 4.29 042 3 125 715 052
at 200 mA. 350 153 14-00 11-44 0-80 3 105 577 0-52 g 133 lg-gg g-g;
e — R S O T R
a 2 pin 5§ A mains plug. [ 107 11-00 0-67 8 121 800 1-60
" 2000 158 8085 5544 8 18 1419 097 2 1
2 metrc output lead with 3000 159 7953 79-49 1 10 122 1940 1-00
4-way multiplug giving 2-1 10 119 17-60 0-97 12 189 21-62 1-10
and 2-5 mm sockets and
3-5 mm plugs. s W
Price £2:25. Post 10p. 12 & 24 Volts prim. 2007240v. MINIATURE AND EQUIPMENT
Amps Ret, Price P& P | Prim. 240“11 with screen.
12V 24V No. 2 £ olts Mitliamps Ref, Price P&P
POWER UNIT Type P1076 03 0-15 249 1-34 0-22 { Bec. 1 Sec. 2 Bec. 1 Bec. No. £ £
e o5 0-25 111 134 0-22 3-0-3 200 —_ 238 123 010
‘ 1 05 213 1-59 0-22 0-6 08 500 500 234 1-30 0-10
oo > 2 1 71 208 022 0-6 0-6 1000 1000 212 168 022
o - 4 2 18 2:75 0-38 9-0-9 - 100 13 128 0-10
h ¥ [} 3 70 3-58 0-42 0-9 0-9 330 330 235 143 022
)] > 8 4 108 3-86 0-52 0-8-9 0-8-9 500 500 207 2:28 0-30
10 5 72 487 0-52 0-8-9 0-8-9 1000 1000 208 303 0-10
y 12 8 118 587 0.52 16-0-15 40 — 240 1238 010
16 8 17 664 0-52 0-18 0-15 200 200 236 1-30 010
\ 20 10 115 10-23 0-69 20-0-20 30 = 241 123 0-10
= 30 16 187 13-75 097 0-20 20 150 150 237 1-30 0-10
Output switched 3, 45, 6, 7°5, U and 12 Volts | 40 20 232 18-28 1.00 0-15-20 0-15-20 500 500 205 297 0-38
at 500mA D.C. Operates froin 240 V. malns, | 60 30 228 22-62 1-10 0-20 -20 300 300 214 1-78 0-22
suitable for Radios, Tape Recorders, Record 0-20 3500 NO SCREEN 1116 3-00 0-40
Players, etc. 8ize 75 x 5-0 x 14-0 em. Price 20-12-0-12-20  — 700¢D/C) — 221 1-55 0-30
£3-95. Post 25p. 30 Volt 0-15-20 0-15-20 1000 1000 206 3-80 0-38
oits 0-15-27 0-15-27 500 500 203 308 0-38
Prim. 200-240V. Sec. 12, 15, 20, 24, 80V, | 0-15-27 0-15-27 1000 1000 204 224 0-38
MAINS KEYNECTOR Amps Ref, Price P&P
No, £
Th fe, uick, - o 3 ’
nector for slectrical B gz £158 <022 | PLASTIC CASED SILICON BRIDGE RECTIFIERS
:;’g:‘i;““;“;se}ia ‘::;‘]l]’ 2 3 319 0-38 One Amp Two Amp Four Amp 8ix Amp
cotnect a number g 20 B 012 50 P.LV.35p 100 P.LV.55p 50 P.LV.685p
. 4 21 468 052 Z : 00 PLV. 70
of appliances 5 51 580 052 100 P.I.v.40p 200 P.IV . 58p 100 P.L.V.70p
quickly and P 17 893 0-52 200 P.1.V.45p 400 P.I.V.85p 200 P.I.V. 80p
safely to 8 88 9-00 0'6‘7‘ 400 P.1.v.50p 600 P.I1.V.75p 400 P.I.V. 90p
the mains, 10 89 10-00 0-67 ADD 10p P & P PER ORDER
ideal for
testing, dem-
nstrating,
window  dis- AUTO TRANSFORMERS (Open) QUALITY INSTRUMENT CASE
bias, ete. VS Qe ey . gL Strong! lded in High Gloss Grey Plastic (Flame
Warni i i 1 No, £ £ rongly moulded in High Gloss Grey st
S e e G (5 ot Tapped st 116, 220, 240 Volts Retardant ABS).
Trade Price: £2-95. Post 26p. gg lég :Ll’gg ggg Two interlocking halves secured
Tapped at 115, 200, 220, 240 Volts by four corner bolts (supplied).
A L, , 150 4 :g-gg igp Interior 8ize: 63" x 53" x 23”.
6 . ==
PANEL METERS 2" & 4 200 o8 2350 & Wall Thickness: } _ .
Modern Wide View Face. Moving Coil. . 87 -
= A 5 500 67 £8-03 ip Welght: 11} ozs.
‘Wired for illumination (larps extra). 1000 84 £13-50 82p eht: Y
50 mA 1250 ohms 2000 95 £25-30 £1-00 Price: £1-50, Post 15p.
1mA 170 ochms 3000 73 £33-00 £1.20

5150 ohma (with Detector)
Face Bize 60 x 45 x 40mm (2")
110 x 82 x 43mm (4”)

PRICE: 2” £2:95 4" £3-85 + POST 10p

{ PLEASE ADD 10% FOR V.A.T.|

BYRE HOUSE - No.2 UNIT . SIMMONDS RD - WINCHEAP

CANTERBURY - KENT - CTI 3RW

Canterbury (0227) 52436

AS.P. LTD,
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_ELECTROVALUE

THIS MONTH'S SELECTION OF

GUARANTEED-TO-SPECIFICATION COMPONENTS

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

TRANSISTORS

and semi-conductors of many types from simple

dlodes to ICS photo-sensitive devices, threshold

swltches, etc, etc.

MINITRON DIGITAL INDICATORS

3015F Seven segment fllament, compatible with

standard loglc modules. 0-9 and decimal polnt;

9mm characters in 16 lead DIL (some alphabetical
£

symbols available) 1-2
Suitable BCD decoder driver 7447 £1-15
3015G showing + or — & 1 & dec. pt. £1-20

CAPACITORS
DALY ELECTROLYTIC
in cans, plastic sleeved

1000mF/25V 28p 1000/50 41p
5000/100 £2-91 2000/50 . 57p
5000mF/25V 62p 5000/50 £1-18

POLYESTER TYPE C.280
Radial leads for P.C.B. mounting. Working voltage
250V d.c

0-01, 0‘(’)15, 0:022, 0-033, 0 047 ea. 3p
0-068, 0-1, 0-15 ea. 4p
0-22, 5p; 0-33 Tp; 0-47 8p; 068 11p; 1-0 14p;

1-5 21p; 2 2 24p

SILVERED MICA

Working voltage 500V d.c.

Values In pFs—2-2 to 820 In 32 stages ea. §p
1000, 1500 7p; 1800 8p; 2200 10p; 2700, 3600 12p;
4700, 5000 15p; 6800 20p; 8200, 10,000 25p
TANTALUM BEAD

0-1,0-22, 0-47, 1-0 mF/ 35V. ea. 13p
2-2/16V, 2:2/35V, 4 7116V, 10/6-3 ea. 13p
4-7/35V, 10/16V, 22/6-3V ea. 16p
10/25V, 22/16V. 47/6-3V 100/3V ea. 18p
POLYCARBONATE

Type B432540 Working Voltage—250V

Values in mF:

0-0047, -0-0068; 0-0082; 0 01; 0-012; 0-015 ea. 3p

0-018; 0-022; 0-027; 0-033; -0039; 0-047; 0-056
0-068;0-082; 01

CERAMIC PLATE

Working vollage 50V. d.c.

In 26 values from 22pf to 6800pF, each, 2p

ea. 4p

POTENTIOMETERS

ROTARY, CARBON TRACK. Double
for good contact and long working life
P.20 SINGLE linear 100ohms to 2:2megohms, ea. 14p
P.20 SINGLE log. 4-7TKohms 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/antllog 10K, 22K, 47K,
1 megohm only ea. 48p
JP.20 DUAL GANG antliog 10K only 48p
2A DP malns switch for any of above 14p extra.
Decades of 10, 22 and 47 only avaiiable In ranges
above,
Skeleton Carbon Presets Type PR, horizontal or
vertical 6p each.
SLIDER
Linear or log. 4 7K to 1 meg. In all popular values
ea, 30p
Escutcheon plates, black, white or light grey, ea. 10p
Control knobs, btk/wht/red/yel/grn/blue/dk. grey/it.

wipers

grey ea. Tp
JACKS AND PLUGS
Sockets
2-circuit unswitched S1/SS 12p
2-circuit /2 break contacts S1/BB 15p

3-circuit unswitched (Not GPO) S3SSS
3-circuit with 3 break contacts S3/BBB 20 20p
2 circult with chrome nut and black/white/red/green
of grey unswitched S5/SS 16p
wllth 2 break contacts S5/BB 20p
Miniature 3.5mm 2-circuit, (black) 2 br. cont S6/BB

8p

Plugs

2 circuit screened top entry P1{ 24p
side entry SEP1 36p
Line socket mono 231 40p
Line socket stereo 244 45p
3 clreuit unscreened, bl/grey/wh. P4 36p
2 cireuit, unscreened, bl/whi/red/bl/grn/gry P2 18p
3 circult screen top entry P3 53p
side entry SEP3 55p
Miniature 3-5mm 2-circuit screened P5 13

r P
Min. 3-5mm 2-circ. unscrnd. various colours P6 10p

EV CATALOGUE
2nd printing

112 pages, thousands of items; Illustrations;
diagrams; much useful technical information.
The 2nd printing of this catalogue has been
updated as much as possible on prices. It
costs only 25p post free and includes a refund
voucher for 25p for spending when ordering
goods list value £5 or more,

INSULATED SCREW TERMINALS

In moulded polypropytene, with nickel plate on
brass. With insulating set, washers, tag & nuts.
154/250V in blk/brwn/red/yel/grnbi/gry/wh.
Type TP.1, ea. 14p

ZENER DIODES

Full range E24 values: 400mW: 2-7V to 33V, 14p each;
1W: 6-8V to 82V, 21p each; 1-5W: 4-7V to 75V,
480 each. 20W:17-5V to 75V, 68p each. Clip to in-
crease 1-5W rating to 3 watts (type 266F), 5p.

RESISTORS
Code Watts Ohms 1 fo

(=
C 1/3 4-7-470K 1-3 0 9 nett
[ 1/2 4-7-10M 13 11 0-9 nett
C 3/4 4.7-10M 15 1-2 0-9 nett
C 1 4-7-10M  3-2 25 1-9 nett
MO 1/2 10-1M 4 33 2-3 nett
WW 1 0-22-3-9 9 14 8
WW 3 1-10K 7 7 6
WW 7 1-10K 1 1 8
Codes:

C = carbon flim, high stability, low noise.
MO = metal oxide, Electrosil TRS, ultralow noise.
WW = wire wound, Plessey.

Values: All E12 except C ¥W, C W, and MO {W.
E12: 10, 12, 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.

Tulerances:
5% except WW 10% +0-05Q below 1002 and
MO §W 2%.

Prices are In pence each for quantities of the
same ohmic value and power rating. NOT
mixed values. (lgnore fractlons of one penny
on total value of resistor order.) Prices for 100
up In units of 100 only.

VEROBOARD

Copper clad 01 matrix—2-5 x 3-75 ins. 37p: 3-75 x
3-75ins.—30p: 2°5 x 5Ins.—30p: 3-75 x 5 ins.—33p.
Copper clad 0°15 In. matrix 2:5 x 3 75 Ins.—20p:
3-75 x 3-75 Ins.—30p: 2-5 x 5 ins.—30p: 3:75 x
5ins.—36p.

Varo spot face cutter (any matrix) 43p.

0-040 pins (for 0-1 matrix) per 100—35p.

0 052 pins (for 0-15 matrix) per 100—35p.

ELECTROLYTICS
Axial Lead
uF 3V 6:3V 10V 16V 25V 40V 63V 100V
0-47 — — —_ —_- = — lip 8p
10 — — — — — titp — 8p
22 — - — — IHp — 8p 9p
4.7 — — — lip — 8p 9p Bp
10 — = = == Bp 9p 8p 8p
22 — — 8p — 9p B8p Bp I0p
47 8p — 9p 8p 8p 8p 10p 13p
100 9p 8p B8p B8p 9p I0p 12p |I9p
220 8p 8p 9p 10p I0p Illp |7p 28p
470 9p Op 10p llp 13p 17p 24p 45p
1,000 Hip 13p 13p 17p 20p 25p 4lp —
2,200 1Sp 18p 23p 26p 37p 4lp — —
4,700 26p 30p 39p 44p S58p — —_ —
10,000 42p 46p — — — — — —
KNOBS

In a great variety of modern types, for 4~ shaft, from
plastic to solid aluminium from typically, 63p per
pack of two

CONNECTORS

DIN from two way to 7 way plugs and sockets, phono
types mains connections, etc. etc. Page 88 in Cata-
fogue?

BAXANDALL SPEAKER KIT

As designed by P. J. Baxandall and described

originally in “'Wireless World." Simple to
assemble, fantastigally od results and a greater
money sa A0 watts RMS, 15 ohms
impeddned x 12in x 10In. Complete kit,

Including pack-flat cabinet, £14-90.

The slze and weight of this product obliges us to
charge 70p part cast of carr. In UK.

Equaliser Assembly, £2-30.

Loudspeaker Unit 59RM109, £2-45.

Cabinet Kt (to Baxandall design), £10-45.
Cross-over choke included In futl kit above. £1 30.

This is EY Service

DISCOUNTS

Avallable on all items except those shown wlith
NETT PRICES. 10% on orders from £5 to £14-99.
15% on orders £15 and over.

PACKING AND POSTAGE FREE

In U.K. For pre-paid mall orders, except Baxandall.
For order list value £2 and under there Is an
additional handling charge of 10p.

GUARANTEE OF QUALITY

Al goods are sold on the understanding that they
conform to manufacturers’ speclfications and
satisfaction |s guaranteed as such—no rejects,
‘seconds' or sub-standard merchandise Is offered
for sale.

GIRO ACCOUNT No. 38/671/4002

Prices quoted do not include V.A.T., for
which 10% must be added to total nett
value of order. Every effort is made to
ensure correctness of information and
prices at time of going to press. Prices
subject to alteration without notice.

All-postal communications, mail orders
etc. togHead Office at Egham address,
Dept. PW6. S.A.E. with enquiries re-
quiring answers.

28, ST. JUDES ROAD, ENGLEFIELD GREEN, EGHAM, SURREY TW20 OHB
Telephone Egham 3603 Telex 264475 Shop hours 9-5.30 daily: Sat. 9-1 p.m.

NORTHERN BRANCH: 680, Burnage Lane, Burnage, Manchester M19 INA
Telephone (061) 432 4945 Shop hours 9-1 p.m. 2-5.30 daily: Sat 9-1 p.m.

Hours of business (both addresses) 9-56.30 p.m., 9-1.30 Saturdays.
U.S.A. CUSTOMERS are invited to contact ELECTROVALUE AMERICA, P.O.

Box 27, Swarthmore PA 19081.

WWW . americanradiohistorv.com
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POP 40 10" 40 Watt

Impedance
8-15 ohms

Gauss 14,000
Voice Coil
Diam. |4in
Ficted

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

£10-95

Brief details of other ‘POP’ Speakers

POPIS* 12" I5 Watt £595

POP 252° 12 30 Watt €899

POP 'S0 12" 50 Watt £12.99

POP ‘60" 15”60 Watt £16.95

POP “100° 18" 100 Watt £29-70
3" Voice Coil

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

Reproduction

BASS CRESCENDO 12’

12”100 Watt 3” Pole Diam.

BASS GRESCENDO ‘15’

15”100 Watt 3” Pole Diam.

Rec. Retail Price
CRESCENDO*12* CRESCENDO ‘15’

£39-95 £48-83

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

Rec. Retail Price

TWO NEW ADDITIONS TO FANE ‘POP’ RANGE LOUDSPEAKERS

POP 55 12" 60 Watt

Impedance

8-15 ohms

Gauss 15,000

Voice Coil

Diam. 2in

Range

50-9,000 Hz

AN ALL PURPOSE
] UNIT OF HIGH
/ sensitivity

Rec. Retail Price

£1595

There is also a [2” Crescendo
Speaker for General Purpose
Public Address, and another

one for Lead or Rhythm Guitar

NOW AVAILABLE
MODEL 920 High Frequency

HORN UNIT Rec. Price
s £39°99
ALL PRICES INC. VAT  2So75" i

i

Distributors to Wholesale and Retail Traders—LINEAR PRODUCTS LTD., ELECTRON WORKS, ARMLEY, LEEDS.
Manufacturers enquiries to—FANE ACOUSTICS LTD., 286 BRADFORD ROAD, BATLEY, YORKS

—
TRATIEL

MONEY BACK IF NOT SATISFIED
All brand new, full spec. Top grade.
FREE fabulous NEW catalogue. ,Send S.A.E.

Red + data. 1/8” pin source LED's 17p! Til 209 anu clip 22p
BI1G 1" panel clip and RED LED 28p. GREEN and clip 59p.
INFRA RED LED £1. IC photo amp 44p and amp/switch 85p.

DIGITAL DISPLAY. LEO 1/3” 0-9 DP. DIL. £1-69. Minitron type 0-9 DP DiL
£1:19. SOCKETS 13p. Calculator batt/mains from £19

CHIPS. Texas etc. with 4 displays £12-6 displays
and chip £14.Mostek dat2 and alarm chips with & displays £19. pcb £1-49,
KIT: All parts and case, National chip. 4 digit £20, 6 x £23

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

With data INTEGRATED CIRCUITS 741: 8 pin 29p, to 99 and 14 pin 27p,
748 33p, 709 24p, 710 35p, 723 59p, 555 timer 79p. ZN414 rx. £1-10. 703 rf if 28p,
me 1310 and led £2-76, mc 1339 £1-20, TAD 100 and il £2

1 AMP + REGULATOR 7805, 5 (& 7-20) V. also 12 & 15V £1-49.

AUDIO AMPS: mic 4000 56p; 1 a -~ 2W £1:19; 3W £1-29

74N TTL low prices o
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 6
DIL SOCKETS: Professional/goid P. Pins hi or lg Profile 8 14 16 Pin 13p.
2N3055 33p four £1. BC107, BC108, Bctwp each.
iN914 3p, ZENERS BZY83 8p, 1A RECTS 50V 3ip, 400V 5p, BRIDGE 20p,
FETS: 2N3819 19p, 2N3823E 20p, 4416E 25p, BC182/3/4 10p, BC212/3/4 119,
BCY70 13p, BD131/2 35p ea., BFY51/2/3 15p, T1S43 25p, 2N2926 Oy 7p, 2N3053 15p
2N3702/3/4/5/6/7/8/9/10/11 all’ 9p ea.,.2N3904/6 14p. HEATSINKS ST/TOS 18'/T01B
Sp. TO3: 4YL 29p. TV3 14p

APACITORS: 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.
ADD 10% VAT TO PRICES.

|l8f“|]lJ5 P. & P. 10p CWO.
o] IE H ' ron i[} I P.0. BOX 29, BRACKNELL, BERKS.

112

FERRANTI

&uy from the exgert:

§ * ALL DEVICES BRAND NEW, TOP GRADE, & TO FULL
SPECIFICATION. We sell only the best quallly stamped devices
from the maker's current production.

WE HAVE STOCKS OF ALL DEVICES FOR IMMEDIATE
DELIVERY

WE CAN SUPPLY ANY FERRANTI DEVICE TO ORDER. Send
SAE for quotation.

WE ARE SPECIALISTS IN FERRANTI SEMICONDUCTORS
WITH A STAFF OF EXPERIENCED ENGINEERS

ZN414 £1 32 WITH CIRCUITS AND DATA

»

»

»

BFS59 15p ZTX310 ZTX504  43p Z8170 10p
BFS60 20p ZTX311 1OD ZTX510  17p Zs1mn 13p
BFS61 20p ZTX312  10p ZTXs530 21p Zs172 16p

ZTX313

17
2N3055 76p

* DIODES *
15p Z5120 8p
Zs1

* ZENERS *

ZTX302 17p ZT X501 13p ZS140 25p KSO30A to
ZTX303 14p ZTX502 17p ZS5141 43p KS180A all
ZTX304 21p ZTX503 14p Z5142 33p types 19p

MOTOROLA MJE2955 £1.30, MJE3055 75p each.

RCA PRICES SLASHED! CA3090Q stereo decoder £3.25 each.
PE TRIFFID ZT1711 24p, 2N1132 25p,
Printed circuit board

PE SCORPIO Mk II Siemens BSTBO246 SCR £1925

Full kit of semiconductors £4-70 (state 6 or 12 volt).
diagrams for a wide range of Ferranti semiconductors.

1
FREE * Juxtsend an SAE. Copy sent with every order.

POSTAGE & PACKING 10p. FREE ON ORDERS OVER £2.00,
ALL OUR PRICES INCLUDE V.A

DAVIAN ELECTRDNICS
PO BOX 38 OLDHAM  LANCS K DL2 8XJ

Our comprehensive catalogue giving data and connection

wWww.americanradiohistorv.com
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Total Building Costs

PP & Ins 44p
(Overseas
P & P £1:85)

£7-23

(+ 109, VAT 72p)

i o@'

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

% 5 Transistor Push Pull
Amplifier.

% 7 Transistor Loudspeaker
Radio MW/LW.

% 4 Transistor Earpiece Radio.
% B8ignal Tracer.

+ Signal Injector.

% Transistor Tester NPN-PNP.

% 4 Transistor Push Puil
Amplifler.

% b Trans
Radio.

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

® Mica Baseboard @ 3 12-way connectors

% Electronic Metronome.
% Electronic Noise Generator

% Batteryless Crystal Radio.
% One Transistor Radio.

% 2 Transistor Regenerative
Radio.

% 3 Transistor Regenerative
Radio.

% Audible Continuity Tester.
% Sensltive Pre-Amplifier.

istor 8hort Wave *

® 2 Volume controls @ 2 Siider Switches @ 1

Tuning Condenser ® 3 Knobs @ Ready Wound MW/LW/SW Coils @ Ferrite Rod ® 64
yards of wiree I Yard of slecving etc. ® Parts Price List and Plans 50p. (Free with parts).

NEW -

ROAMER )
NINE 2.

WITH V.H.F.
INCLUDING
AIRCRAFT

Nine Transistors, 9 Tuneable wavebands as Roamer Ten
Built in ferrite rod aerial for MW/LW. Retractable
chrome-plated telescopic aerial for VHF and 8W. Push
Pull output using 600 mW transistors. 9 Transistors and
3 diodes, tuning condenser with V.H.F. section, separate
coil for aircraft, moving coil loudspeaker, volurne ON/OFF
and wavechange controls. Attractive all white case with
red grille and carrying strap. Size 9 x 7 x 237
approx. Parts Price List and Plans 30p (Free with parta).

Total £6'95 PP & Ins. 41p
. . (Overseas
Building P & P £1-85)

Costs (+ 10% VAT 69p)

POCKET
FIVE

3 Tunable wavebands. 3. 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. Size 57 x 13" £2 O 28 Ins.
334” approx. Plans and Parts 26p

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

TRANSONA
FIVE

Wayvebands, transistors and
speaker as Pocket Five.

. . Larger Case with Red

= 8peaker Grille and Tuning

Total Building Costs  [)ja} Plans and Parts

£2-5 PP & Ins. Price List 15p (Free with
26p parts).

(+109 VAT 25p) (Overseas P & P £1-25)

Everyday
Series

Build this
exciting New
series of designs
E.V.5. 5 Transistors and 2 diodes. MW/LW. Powered
br 4} volt Battery. Ferrite rod aerial, tuning condenser,
volume control, and loudspeaker. Attractive case with
red speaker grille. Bize 9” x 51" x 217 approx.

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

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

E.V.8. Case and looks as above. 6 Transistors and 3
diodes. Powered by 9 volt battery. Ferrite rod aerial,
3" loudspeaker, ete.,, MW/LW coverage. Push Pull out-
put. Parts Price List and Plans 15p. Free with parts.

Total . P P & Ins. 30p
Building (+ 10% VAT 36p)
Coats (Overseas P & P £1'25)

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

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

Total PP & Ina 31p
Building £4'08 Overseas PP & P £1-85
Costs (+ 10% VAT 40p)

ROAMER EIGHT
Mkl

NOW WITH VARIABLE
TONE CONTROL

7 Tunable Wavebands: MWI,
MW2, LW, 8W1, 8W2, 8W3
and Trawler Band. Built {n
Ferrite Rod Aerial for MW and
LW. Retractable chrome vlated Telescopic aerfal for
Short Waves. Push pull output using 800mW transistors.
Car aerial and Tape record sockets. Selectivity switch.
& transistors ptus 3 diodes. Latest 47 2 watt ferrite magnet
1oudspeaker. Air apaced ganged tuning condenser. Volume/
onjoff, tuning, wave change and tone controls. Attractive
case in rich chestnut shade with gold blocking. Size 9 x 7 x
4in. approx. Easy to follow instructions and diagrams.
Parts price list and plans 25p (FREE with parts).

£6-98 P P & Ins. 47p

(+ 10% VAT
69p)

Total building cosis
QOverseas P & P £1-85)

TRANS EI GHT 8 TRANSISTORS and 3 DIODES

6 Tunable Wavebands: MW, LW, 8W1, SW2, 8W3 and Trawler Band.
Bensitive ferrite rod aerial for M.W. and L.W. Telescopic aerial for 8hort
Waves. 3in. Speaker. 8 improved type transistors plus 3 diodes. Attractive

case in black with red grille, dial and
black knobs with polished metal inserts.
Bize 9 x 5} x 2%in. approx. Push pull
output. Battery economiser switeh for
extendesd battery life. Ample power to
drive a larger speaker. Parts price list
and plans 25p (FREE with parts).

£4-4

Total building costs

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

F P & Ins. 33p

(+ 109 VAT 39p)

L
Tel. : 0234 52367.
ROAMER slx CASE AND LOOKS AS TRANS-EIGHT ]
6 Tunable Wavebands: MW, LW, 8WL, 8W2, | enclose £

Trawler hand plus an extra Medium waveband for easier tuning of Luxembourg,: W
eto. 8ensltive ferrite rod aerial and telescopic aerial for S8hort Waves. 3in. Speaker
8 stages—6 transistors and 2 diodes. Attractive black case with red grille, dial and N
black knobs with polished metal inserts.  Total P P & Ins. 31p g AME e
Slzret 9 x 5}lx 23in. ]a}]izprox. Plans and  building £3'98 (Overseas
parts price list 25p (FREE with parts). costs P & P £1-85)

® Address

#

L - B

WWW. americanradiohistorv.com

To RADIO EXCHANGE CO., 6la HIGH STREET, BEDFORD, MK40 ISA i

| ROAMER
TEN

WITH VHF INCLUD-
ING AIRORAFT

10 Transistors. Latest 4~
2 watt Ferrite Magnet
Loudspeakera.

9 Tunable Wavebands,
MWI1, MW2, LW, SW1,
SW2, SW3, Trawler
Band, VHF and Local
Stations also Aircralt Band.

Latest 4~ 2 watt lerrite magnet loudspeaker.

% Built in Ferrite Rod Aerial for MW/LW. Retractabie:
§

chrome plated 7 section Telescopic Aerial, can he angled
and rotated for peak short wave and VHF listening. Push
Pull output using 600:nW Transistors. Car Aerial and
Tape Record Sockets. 10 Transistors plus 3 Diodes.
Ganged Tuning Condenser with VHF section. Heparate
coil for Aireraft Band. Volume on/off. Wave Change and
tone Controls. Attractive Case in black with silver block-
4§ ing. Size 9" 77 x 4”. Easy to follow instructions and
diagrams. Parts price list and plans 30p (FREE with

parts).
Totzl building costs M PP&
(Overseas P & P £1-85) Ins. 62p

(+ 10% VAT 85p)

‘“EDU-
KIT”

Build Radios:
Amplifiers, etc.s
from easy stage
diagrams.

s

Five units
including master unit
to construct.

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

once constructed are detachable from Master Unit,

enabling them to be stored for future use. Ideal for
Schools, Educational Authorities and all those interested
in radio construction.

Parts price list and plans 25p (FREE with parts).

£550

(4 10% VAT 55p)

P P & Ins 33p

Total building
(Overseas P & P £1-85)

costs

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

Reg. No. 788372.

(Dept. PW24))
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EX COMPUTER BOARDS
Packed with transistors, diodes, capacitors
and resistors —COMPONENT VALUE £1-50.
8 for ONLY 56p + P & p 30p

BPECIAL ONE. As above PLUS Power Tran-
sistors ONLY B5p each + p & p 16p

SBTABILISED POWER MODULES

Complete with circuit diagrams, etc.
98p each + p & p 16p
PAXOLINE BOARDS 7} x 9" approx.

4 for 30p + p & p 20p.

FIBRE-GLASS PRINTED
CIRCUIT BOARDS
164 x 4” approx. 2 for 55p

BIB HI-FI ACCESSORIES

De Luxe Groov-Kleen
Model 42 £1-84

Chrome Finish Model 60 £1'50,Zﬁ7‘_

Ref. 36A. Recorl/8tylus Cleaning Kit 28p
Ref. 43. Record Care Kit £2-35

Ref. 31. Cassette Head Cleaner 54p

Ref. 32. Tape editing Kit £1-54

Model 9. Wire Btripper/Cutter 83p

-a

Ref. P. Hi-¥i Cleaner 81p

Ref. 32A. Stylus Balance £1-36

Ret. J. Tape Head Cleaning Kit 51p
Rei. 34. Cassette Case 21-27

DECON-DALO 33PC Marker
Etch resistant printed circuit marker pen
90p each

VEROBOARDS
Packs containing approx., 50sq. ins. various
slzes, all -1 matric 55p

REPANCO CHOKES & COILS
RF Chokes
CH1. 2-5mH 25p CHZ2. 5-0mH 25p
CHS3. 7-5mH 25p CH4. 10mH 28p
CH6. 1:-6mH 25p

COIL8
DRX1 Crystal set 81p DRR2 Dual range 45p

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

SWITCHES
DP/DT Toggle 25p SP/ST Toggle 18p

FUSES

11” and 20mm. 100mA, 200mA, 250mA,
500mA, 1A, 154, 24

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

EARPHONES

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

DYNAMIC MICROPHONES
B1223. 200 ohms plus onfoff switcb and
2:6mm and 3:8mm plugs £1-80

ANTEX SOLDERING IRONS
X25. 25 watt £1-93

CCN 240. 15 watt £2-18

Model G. 18 watt £2-15

8K2. Boldering Kit £2-88

STANDS: 8T1 £1-21. 8T2 77p

SOLDER: 1883WG Multicore 7oz 82p
208WG 7oz 82p. 183WG 221t 28p
228WG Tube 22p

ANTEX BITS and ELEMENTS
Bits No.

102 For model CN240 3/32” 38p
104 For model CN240 3/168” 38p
1100 For model CCN240 3/32” 38p
1101 For model CCN240 3/8~ 38p
1102 For model CCN240 1” 38p
1020 For model G240 3/32” 38p
1021 For model G240 1/8" 38p
1022 For model G240 3/16” 38p
50 For model X25 3/32” 38p
51 For model X25 1/8” 38p
52 For model X25 3{16” 38p
ELEMENTS
ECN 240 £1-16 ECCN 240 £1-32
EG 240 £1-18 EX 25 £1-18

ANTEX HEAT SINKS 10p

3-WAY STEREO HEAD-

PHONE JUNCTION BOX
H1012 £1-87

V.A.T. included in all prices. Please
add 10p P. & P. (U.K. only). Overseas
orders—please add extra 1or postage.

2-WAY CROSSOVER

NETWORK
K4007. 80 ohms Imp. Insertion loss 3d B £1-21

CAR STEREO SPEAKERS
(Angled) £3-85 per pair.

BI-PAK

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

INSTRUMENT CASES

(Black Vinyl covered)

No. Length Width Height  Price
BV1 87 X 51" X (27 80p
BvV2 117 x 8” x 37 81-20
ALUMINIUM BOXES

BAl 5} x 23" x 14 42p
BA2 47 x 4" x 147 4lp
BA3 4" x 217 x 147  4lp
BA4 8} x 47 X 1" 47
BAS 47 X 24”7 X 2" 41p
BAs 37 X 2" X 1" 34p
BAT 77 x 57 x 24" 66p
BAS 8”7 x 8” X 3" 84p
BAY% 67 X 47 X 2" S4p

NEW COMPONENT PAK
BARGAINS

Pack
No. Qty. Description Price
Cl1 250 Resistors mixed values approx.
count by welght 0-55
€2 200 Capacitors mixed values approx.
count by weight 055
C3 50 Precision Reslstora 1%, 2%
mixed values 0-55
C4 75 {th W Resistors mixed preferred
values G-55
Cs 5 Pieces assorted Ferrite Rods 056
Ccs 2 Tuning Gangs, MW/LW VHF 0-55
c7 1 Pack Wire 50 metres assorted
colours 055
C 8 10 Reed 8witches 0-55
C 9 3 Micro 8witches 0585
C10 15 Assorted Pots & Pre-Seta 0-55
Cl1 & Jack Sockets 3 x 3:5m 2 x
Standard 8witch Type 055
C12 40 Paper Condensers preferred
types mixed values 0-55
C13 20 Electrolytics Trans. types 0-55
C14 1 Pack assorted Hardware—
Nuts/Bolts, Grommetsetc. 0-55
C15 4 Mains Slide Switches 0-55
C16 20 Assorted Tag strips & Panels 055
C17 10 Assorted Control Knobs 0-55
C18 4 Rotary Wave Change Switches 0-55
C19 3 Relays 6—24V Operating 0-55
C20 4 Bheets Copper

Laminate
approx. 107 x 77

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

Open Mon.-Thurs. 9.16-6 p.m. 8at. 9.15-5.30. Late Night Shopping until 7 Fri.

114

Tel. 61593

Ref. 56. Hi-Fi S8tereo Hints & Tips 32p
PLUGS AND SOCKETS
SOCKETS

P8 35 DIN 2 Pin (8peaker) 0-08
P8 36 DIN 3 Pin 10
PS 37 DIN 5 Pin 180° 0-10
P3 38 DIN 5 Pin 240° 010
P3 39 Jack 2-5mm 8witched 0-09
P8 40 Jack 3-5mm 8witched 010
P8 41 Jack }” 8witched 0-17
P8 42 Jack Btereo 8witched 0-28
P8 43 Phono 8ingle 0-08
P8 44 Phono Double 0-10
P8 45 Car Aerial 008
P8 46 Co-Axial Surface 0-09
P8 47 Co-Axial Flush 014
INLINE SOCKETS

P8 21 D.IN. 2 Pin (8peaker) 013
P8 22 D.IN. 3 Pin 017
P8 23 D.I.N. 5 Pin 180° 017
P8 24 .N. 5 Pin 240° 017
P8 26 Jack 2-5mm Plastic 0-10
P8 26 Jack 3 5mm Plastic 012
P38 27 Jack }” Plastic 024
P8 28 Jack }” 8creened 0-28
P8 29 Jack 8tereo Plastlc 0-22
P8 30 Jack Btereo 8creened 032
P& 31 Phono Screened 014
P8 32 Car Aerial 915
P8 33 Co-Axial 017
PLUGS

P8 1 D.LN. 2 Pin (8peaker) 011
PS8 2 D.IN.3Pin 0-12
P38 3 D.LN. 4 Pin 015
P8 4 D.LN. 35 Pin 180° 0-14
P3 5 D.I.N.5 Pin 240° 015
P8 6 D.IN.6Pin 015
PS 7 BIN.7Pin 015
P8 8 Jack 2-5mm Screened 010
P8 9 Jack 3:5mm Plastic 009
P3 10 Jack 3-5mm Screened 012
P8 11 Jack }” Plastie 013
P8 12 Jack }” Screened 018
P8 13 Jack Stereo Screened 0-20
P83 14 Phono 0-08
P8 15 Car Aerial 015
P3 16 Co-Axial 010
CABLES

CP 1 B8ingle Lapped Screen 008
CP 2 Twin Common Screen 0-08
CP 3 Bterco Bcreened 0-08
CP 4 Four Core Common Screen 0-23
CI’ 5 Four Core Individually Screened 0-30
CP 6 Microphone Fully Braided Cable 0-10
CP 7 Three Core Mains Cable 0-07
CP 8 Twin Oval Mains Cable 006
CP 9 8peaker Cable 004
CP 10 Low Loss Co-Axial 010
CARBON
POTENTIOMETERS

Log and Lin

47K, 10K, 22K, 47K, 100K, 220K, 470K,
1M, 2M

VC1 8ingle less Switch 0-14
VC 2 Bingle D.P. Switch 028
VC 3 Tandem Less 8witch 0-44
VC 4 1K Lin Less Bwitch 0-14
VC 5 100K Log anti-Log 0-44
HORIZONTAL CARBON
PRESETS

01 watt 0-08 each

100, 220, 470, 1K, 2-2K, 4-7K, 10K, 22K,
4K7, 100K. 220K, 470K, 1M, 2M, 47M

WwWWW . americanradiohistorv.com

WORI.L[I) SCOOP

JUMBO
SEMICONDUCTOR PACK
Transistors — Germ. and Silicon Rectifiers —
Diodes ~ Triacs - Thyristors -~ I.C’s and
Zeners ALL NEW AND CODED.
APPROX 100 PIECES

Offering the amateur a fantastic bargain Pak
and an enormous saving—Identification and
data sheet in every Pak.

Only £2 p. & p. 20p

EX-COMPUTER BOARDS
BY THE BOXFULL!!
20 Boards packed with Semiconductors and
other Electronic Components. Each board
approx. size 8” x 7”. All known type no's
and easily recognlsable.

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

SPECIAL PURCHASE

2N8055. Bilicon Power Transistors NPN.
Famous mannfacturers out-of-spec devices
free from open and short defects—every one
able! 115w. T03. Metal Case.

OUR SPECIAL PRICE 8 for £1

LOW COST CAPACITORS

-O1UF 400v. 3p. each
S500UF 50v. Elect. 10p each

RECORD STORAGE/
CARRY CASES

7 EP. 183" x 7" x 8”. (50 records)  £210
12”7 LP. 133" x 73" x 123”. (50 records) £2-65

CASSETTE CASES
Holda 12. 10” x 33" x 5”. Lock & Handle.
£1-30

8-TRACK CARTRIDGE
CASES
Holds 14. 13" x 5” x 6”. Lock & Handle

Holds 24. 133" x 8” x 5§”. Lock & Handle

0
COLOURS: Red, Black and Tan—Please
stute preference,

REPANCO TRANSFORMERS

240v. Primary. Secondary voltages available
from selected tappings 4v, 7v, 8v, 10v, 14v,
16v, 17v, 19v, 21v, 26v, 31lv, 33v, 40, 50
and 25v-0-25v.

Type Amps. Price PP
MT50/} £1-93 30p
MT50/1 1 £22-42 35p
MT50/2 2 £3-30 40p
CARTRIDGES

ACOS GP81-18C. 200mV at 1-2cma/sec £1-16

ACO8 GP93-1. 280mV at lemfsec  £1-68
ACOS GP96-1. 100mV at lcm/sec £2:85
TTC J-2005. Crystal/Hi Output 85p

TTC J-20 10C Crystal/Hi Output Compatible
£

TTC J-200 C8 Btereo/Hi Output
TTC J-2105 Ceramis/{Med. Output

£1-60
£1-84

CARBON FILM RESISTORS

The E12 Range of Carbon Film Resistors,
1/8th watt avallable in PAKS of 50 pieces,
assorted into the following groups:—

R1 50 Mixed 100 obms-820 ohms 40p
R2 50 Mixed 1K ohms-8-2K ohms 40p
R3 50 Mixed 10K ohms-82K ohms 40p

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

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

Bl-PAK SUPERIORQUALITY
LOW - NOISE CASSETTES
C60, 32p (€90, 41p €120, 52p
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AL10/AL20/AL30
AUDIO AMPLIFIER MODULES

The ALIO. AL20 and AL30 units are
wimifar in their appearance and in their
general  specification.  However, careful
welection of the plastic power revices has
resulted in a range of output powers from
1 to 10 watts RS,

‘The versatility of their «design makes them
+leal for use in record players, tape recorders,
~tereo amplifiers and cassette and cartridge
tape playvery in the car and at home.

Parameter Conditions Performance
T HARMONIC DISTORTION | Po 3 WATTS f—tKiz |
LOAD IMPEDANCE T
INPUT IMPEDANCE = t 1KHz
— - e

Po =2 WATTS
——
25V, RI=8Q f=1KHz

FREQUENCY RESPONBE 348

BENBITIVITY for RATED O/P

3 x 24" x 17

DIMENSIONS
The ahove table relates to the ALI0, AL20 and AL30
tnodules. The fullowing table nutlines the differences
in their working condilions.,
Parameter AL10 AL20 AL30
Maxitoum Supply Voltage s 30 30
Power output far 29, T.H. . 3 watty watts 10 watts
(RL 8Qf=1KHy M3 Min KM Min. RMS Min,
AUDIO AMPLIFIER PRE-AMPLIFIERS
MODULES PA 12 (Use with ALIO & AL20) £4:35
AL D 3 watta RMs 2219 A CTo0. Use with AL30 & \L530) £13-15
AL 20. 5 wattn M £2 59
AL 30. 10 watts R3S £3 01
POWER SUPPLIES TRANSFORMERS

P8 12, (Use with ALI0 & Al20 88p

3PM B0. (Use withalso AL30 & AL3O) T461 (Ure with AL10) 2138 P & I lip
25 T538 (Use with AL20) £183 P & P 15p

BMTB0 (Use with AL30 & AL50) £2:15

FRONT PANELS 8P 12 with Knobs
£110 P & P 25p

PA 12. PRE-AMPLIFIER SPECIFICATION

The PA 12 pre-amiplifier has been designed to nateh into | Frequency response

most budget stereo aystems. It is compatible with the 20Hz - BOK Hz (~ 3dB)
AL 10, AL 20 and AL 30 audio power amplifiers and it [ Basscontrol=
ean be supplied from their associated power supplies. Treble control;‘ a :
There are two stereo inputs. one has been designed for usc 1418 at 14KHz
with *Ceramic cartridges while the auxiliary mput will | *Input 1, hspedance
suit 1most tMaunetic cartridges. Full defails are given in .V Meg. ohm
the epecification table. The four controls are, from left to f 1\ :f';‘;:l";;:‘a}lggo“"
right: Volume and onfofl switch, batance. bass and treble. 30 K ohms
Hize 152nun x 84 R SITHT Sensitivity 4my

Look for our
SEMICONDUCTOR ADVERTISEMENTS in
Practical Wireless Everyday Electronics
Wireless World Audio
Radio Constructor Electronics Today International

ALL PRICES INCLUDE V.A.T.

The STEREC 20

The ‘Btereo 20° amplifier is mounted, ready wired anid test:
on A cne-piece chassis measuring 20 ci 14 ¢r 3

This compact unit coines complete with onfoff switch

volume control, balance, bass and treble controls,
Transforier, Power supply and Power atnps.
Attractively printed front panel and match-

ing control knobs. The *Btereo 20 has been
designed to fit into most turntable plint!
without interfering with the mechanisin or
alternatlvely, into a «xeparate cabinet
Output power 20w peak. Input 1t (Ceir.)
300mV into IM. Freq. res. 251iz-25kHz,
Input 2 (Aux.) 4m\V into 30K. Harwonic
distortion- Bass control + 1248 at
f0Hz typically 0259 at | watt.
Trehle con. 4 THIB at 14k,

-the lowest prices!
BI-PAK QUALITY GOMES TO AUDIO!

NOW WE GIVE YOU S
50w PEAK (25w R.M.S.) 4%
THERMAL PROTECTION! A2
The NEW AL60

Hi-Fi Audio Amplifier
FOR ONLY £3.95

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

@ Thermal Feedback
@ Latest Design Improvements
@ Load 3.4, 8 or 16 ohms
@ Signal to noise ratioc 80dB

z @ Overall size 63mm < 105mm
@& Supply voltage 10-35 volts 13mm

@& 0-1° Distortion
@ Distortion better than 17, at

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

STABILISED POWER
MODULE SPM80

A IPH0 i3 esapecially designed to power 2 of the ALON
vplifiers, up to i3 watt (r.mn.s.) per channel simul
taneously. This module embodies the latest components
and eircnit technigques incorporating complete short
circuit protection. With the adilition of the Mains Trana-
foriner MT30. the unit will provide outputs of up to 1
wnpy at 35 volre, Size: §3mn 03mm 30t
These unita enable you to builid Audio 3ystems of the highest
quality at a hitherto unobtainahble price. Also ideal for many
other applications including:— Disco Systerms, Public Address

Iutercom Unils, ete. Handbook avaitable 10p PR'CE £3‘25
TRANSFORMER BMTS80 £2-15 p. & p. 28p

STEREO PRE-AMPLIFIER TYPE PA100

Built to a specification and NOT a price. and yet atill the greates: value on the mmarket
the PA100 stereo pre-amplifier has heen conceived from the tatest circuit techniquen.
Designed for use with the AL50 poweramplifiersystemn, thisquality made unit incorporatea
no less than eight silicon planar lransistors, two of these are specially selccted low noise
NPN devices for uae in the input stages.

Three switched stereo inputs, and rumble and scrateh filters are featurea of the P.A100.
which also has a STEREOQ/MONO switch. velume. balance aud continuousty variabie
basw and treble controls.

SPECIFICATION

I'requency Respotise 20z 20K Hz & 1dDB

Iarmonic Distortion hetter than 0-19,

Inputa: 1. Tape Head [25 mV into 50K Q

Radio, Tuner 35 mV into 50K

3. Magnetic P.U 15 mV inta 50K §

Alinput voltages are for an vutput of 2501V, Tape and P.U. input«
rqualised o RTAA curve within & 1dB. fror 20Hz to 20K Hz.

liasa Control + 13hB at 2011z

I'reble Control + 158 at 20 Kz

Filters: Rumble (ligh Paxs) 0011z

Serateh (Low Passy RK Hz
signal/Noze Ratie better thar '
Input overloasl 2BdA 1

Supply 35 volts at 20mA
Dimensions 2020 82mm > 351w

ONLY £13:15

SPECIAL COMPLETE KIT COMPRISING 2 ALS0’s, 1
SPM80, 1 BMT30 & 1 PA100 ONLY £25-30 FREE p. & p.

Giro:No. 388-7006
Please.send all orders direct fo-war2house and despalch department

P.O. BOX 6, WARE - HERTS
Postage and packing add 11p. Overseas add exira for airmail.
Minimum order 55p. Cash with order please.

Guaranteed Satisfaction or Money Back
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COMPONENTS FREEZE

N OW that we have a good idea of what effects the
1974 Budget will have, the time is right for a re-
appraisal of our spending. There are, as always, two
sides to the coin—the reader who may also be a
constructor and therefore component buyer; the
advertiser or component supplier, usually doing his
best to satisfy a demand or looking for a new sales
line.

. Where shortage of cash and credit may well serious-
ly affect the sales of commercial equipment, the
devotee will look more towards cutting his costs by
“doing-it” himself. There are, however, some areas
that claim buoyant interest and of late this has been
in the “ICE” (in-car entertainment) sector in partic-
ular.

IN-CAR ENTERTAINMENT

In this issue of Practical Wireless we are publishing
two articles on ICE, one on commercial equipment,
the other as a technical appraisal. In this latter one
we show you a first class design that has been made
and is now touring the country in the designer’s car.

Of course this particular design was conceived

before anyone really believed that the industrial
situation was so serious. Here we have an example
where energetic investigations to .find readily avail-
able components for it may have been frustrated.
Alas, there is now, not only a shortage of steel and
other materials, but price increases are imminent.
. We could not in all honesty, commit readers know-
ingly to become victims of this situation through a
popular published project without warning. In par-
ticular there are problems in getting the push button
tuner head, -and other items used by the author;
current output is concentrated on long standing
orders with commercial manufacturers.

Even so, these difficulities do not deter us com-
pletely from publishing an otherwise excellent design
for its own sake. We know that British ingenuity will
come to the rescue as it so often does. Many of you
will have old car radios that need up-dating. In most
cases the tuner head mechanism may still be service-
able. Unfortunately we cannot tell you if yours s
suitable; we can only suggest that you look into it
thoroughly or ask a knowledgeable friend for advice.

COMPONENT SUPPLIES

Readers will probably have read or heard about
other component shortages from some manufac-
turers, coupled with long delivery times and re-
organised or rationalised stock holding. At retail
level this is now being felt, although most of our
advertisers may still boast large stocks. It all depends
really on whether they have what you want at the right
price.

We hear a great deal about the “information and
communication rift" between suppliers and custo-
mers. On the one hand there are those suppliers who

do not keep customers fully informed about delays, .

so aggravating customer relations and creating un-
necessary complaints; on the other hand there are
those constructors who do not make out their orders
in a clear and concise manner, and often pose irrele-
vant questions or fail to send adequate money to
cover VAT and carriage charges.

To solve all these problems to everyone’s satis-
faction is almostimpossible with the limited resources
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at our disposal. What we can do is to help inform
readers through the magazine.

BUYER'S GUIDE

We are planning to launch a special supplementary
operation in the autumn aimed to provide readers
with details of product lines and trading terms or
retail component outlets. To carry any measure of
value to both parties we need your help. However,
there are limitations and we cannot hope to please
everyone.

We shall be adding to our normal October issue an
extra centre pull-out section which will contain in-’
formation on components, components suppliers
and trading terms. Unfortunately this has to be limited
in size, so we shall be including further sections in
the following three issues. You will be able to collate
all these sections to form a valuable “Buyer's Guide”
reference book which you will always want to keep
handy.

INVITATION

Component suppliers in the retail sector, who sell
through shops or by mail order, are invited to submit
catalogues or price lists of components only that
they always carry in stock or are likely to have in stock
regularly by the end of 1974. Trading terms must be
included stating minimum order charge (if applicable),
carriage and packing terms and quantity discount
arrangements (if any). Any non-availability or waiting
time in excess of one month for items listed should
be indicated. The closing date for sending informa-
tion to us is 17th June.

‘We regret that we cannot entertain telephone
queries in respect of this operation. All correspon-
dence should be addressed to “’P.W. Electronic Com-
ponents Buyer's Guide", Practical Wireless, Fleetway
House, Farringdon Street, London EC4A 4AD.

Component suppliers will be pleased to learn that
extra space is being made available for inclusion of
their own personal announcements in the booklet,
offering a permanent record to all readers. Special
publicity support is being organised so that the best
advantage will be taken to circulate this information
among a larger audience.

Full details of the advertisers’ announcements
facility are available from our Advertisement Mana-
ger and bookings for space (no matter how small)
should be made by the 1st July for the October issue
section and by 1st August for all subsequent sec-
tions.

In undertaking this exercise we are confident that
this Buyer's Guide will be welcomed by all readers.
To .make sure you do not miss out, we recommend
you order your copies of Practical Wireless now.

M. A. COLWELL—Editor

T

Next month: FIRST AGAIN, this time with
TELE-TENNIS. You have probably seen
the slot-machine version—see ours in the
July issue and make one yourself. Also
included are a 4-band portable radio, a wide-
band high quality amplifier for audio and
radio applications, advance details of new
projects. Further details on page 139. £

0000000000000
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HOW'!

HE womenfolk of the Navajo

I Indian tribe were sitting

round the camp fire one
balmy, summer evening. One
woman, who was sitting on a deer
skin, had a son who weighed
140lb. Another woman sitting on
a buffalo skin had a son who
weighed 160lb. A third woman,
who herself weighed a staggering
total of 300lb, was sitting on a
hippopotamus skin.

What mathematical theorem
does this remind you of and why?
*Answer at foot of page.
The aforementioned was extrac-
ted from the April issue of The
Cornish Link, the official magazine
of the Cornish Radio Amateur
Club. Club call is G4CRC.

Subscription to the C.R.AC. is
- £1-25 per annum. All enquiries
should be addressed- to the club
p.r.o., Bill Locke G3NKE, “Hill-
side,” Kehelland, Camborne,
Cornwall (Tel. Camborne 2419).
Sheila Locke, G3NKE’s «xyl, is
Editor of the Cornish Link.

The C.R.A.C. annual mobile
rally will be held on July 2lst,
1974 on the campus of the Corn-
~wall Technical College, Pool, Red-
ruth. Prospective exhibitors may
obtain further information and
stand details from Bill Locke.

A feature at this year's Ideal Home Exhibition was a pavilion which showed, in sound and vision,
the development of sound recording from early wax discs. Five room-settings were on view,
dating from 1920 to the present. Our picture shows the 1930's setting.

Going Back

e have received a letter
\;\/ from Roger Goodman,

who wanted some infor-
mation on the instrument we in-
cluded in our November 1973
issue (page 667). He says he
would like to express his thanks
to “Going Back” for the help he
received in providing information
on his “linesman detector”. He re-
ceived 21 replies and would like
to sincerely thank those people
who wrote to him, from Adrian
Moss, aged 10, to a 71 year-old
radio amateur.

iTH 'SOpPIY 0om) JI9Y30
9yl uo smenbs 91 Jo suos |y}
0] [enbs sem snuelododdry a1 uo
menbs oyl osnedeqg -serodeyiid,

Weekend Course

HAT now looks massive
W and dominant in our
society, only 50 years ago
was tentative and experimental.
The beginnings of radio lie deep
in the past; indeed one could look
back thousands of years to those
persons whose curiosity was
aroused by small amber beads be-
coming attracted after polishing.
This was investigated by Gilbert
in experiments with ‘“electricity”
shown to Queen Elizabeth I. There
followed the discoveries of
Ampere and Volta, Faraday, Max-
well, Hertz and Marconi, which
prepared the world for what was
to be one of the great revelations
of all time—the means of com-
munication by radio broadcasting.
The weekend course will range
from the early inventions and in-
ventors of wireless and television
to reminiscences of Savoy Hill,
while not too technical language
will describe Radio and Television
studios. The social impact of the
growth of broadcasting will be
reviewed and its reflection on
programming.
The weekend is enlivened with

www.americanradiohistorv.com

demonstration and illustration,
using working exhibits and
archive recordings — Marconi —
Reith — Nellie Melba, leaning
heavily on the tradition of Infor-
mation — Education—and Enter-
tainment. Antiguities will be on
working display, a crystal set of
1920—the pre-broadcasting era
and “fireworks” in the form of a
replica of Marconi’s spark trans-
mitter and receiver. Modern high
power equipment will be used
for transmission and reception
throughout the world, during
the weekend, under the callsign
GB2HF.

The weekend will begin on Fri-
day 7th June (evening) in an
amenable social atmosphere, culti-
vated in a comfortably furnished
guest house and will be led by Mr.
Ralph Barrett, C.Eng. MIEE,
MIERE.

Further details may be obtained
by telephoning 01-203-3381. ’

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

17
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mains-type valve receivers with a special

power supply. The 12 volt DC battery voltage
was ‘chopped’ by a mechanical vibrator into a rough
AC which was applied to a special type of power
transformer, followed by considerable smoothing
circuits. These receivers were very bulky and pro-
duced a large amount of noise from the vibrator.
So much, in fact, that in many designs the power
supply was separate to allow mounting outside the
passenger compartment. These receivers were pro-
duced for almost 30 years until the transistor arrived
on the scene.

Initially, only one transistor was used in the output
stage. This led to a significant simplification of the
receiver. Valves were still used in the earlier stages,
although they were specially designed to operate
with a 12 volt ‘HT’ rail, the receivers being known
as ‘hybrid’ sets. The more expensive ‘hybrid’
receivers used a transistor driver stage and two
power devices in a push-pull transformer output
circuit. Up to 5 watts output could be provided into
a 3 ohm loudspeaker.

The fully transistorised car receiver did not appear
until high-frequency transistors became available
at an economic price, when the car receiver under-
went a complete change in design and the efficiency
increased considerably. The old valve receivers con-
sumed about 40 watts of power (3-5A at 12V) whilst
the present generation of receivers require only 12W
(1A at 12V). This reduction of heat output allowed
more effective screening and helped to reduce size,
the average car radio now measuring 7in x 2in x 4in
deep, approximately.

THE first car radio receivers were essentially

CIRCUITRY

Fig. 1 is an example of the circuit of a modern
car radio which, in general, is fairly standard, but
there are some special considerations. The RF stages
must be high gain and the 'AGC must be fast acting.
The oscillator stages must have very low drift and
the whole set must operate successfully over a wide
temperature range. In addition, the power supply
circuits must effectively filter out the spikes and

118
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RICHARD COLLIN

transients and whistles produced by the car elec-
trical system. Allowance also has to be made for
connection to either negative or positive chassis cars.

AERIAL INPUT CIRCUITS

A car radio aerial invariably has a high value of
capacitance resulting from the screened feeder that
is used to minimise interference pick-up and the
input circuits have to accommodate this. A pre-set
capacitor (C5, Fig. 1) is provided to balance out the
feeder capacitance. This is adjusted once and for all
with the receiver finally installed in the car. The
normal procedure is to ‘trim’ for maximum sound
output whilst tuned to a weak signal on the high
frequency part of the MW band. A similar function
is provided by Cl1 on the LW band.

The tuned circuits (AE, RF and OSC) are provided
by a ganged permeability tuner. L2 tunes the aerial
circuit and L3 is a loading coil, switched into cir-
cuit on LW.

To achieve the high gain necessary in a car
receiver a tuned RF stage is used. Transistor Trl
is a conventional amplifier with AGC applied to the
base circuit, via R2/R14, and a tuned circuit, L4,
C10/C12 providing coupling to the next stage. L4
is also part of the permeability tuner. :I'his is
switched out of circuit on LW. The signal from the
RF circuit is fed into the base of Tr2, the mixer
oscillator stage.

The oscillator circuit is provided by L6 in conjunc-
tion with C16-18 on MW plus C20/L5 on LW.
The reason for using C17 .and C18 (200pF plus
220pF) instead of just one single capacitor is to
provide temperature drift compensation. In the
receiver shown C18 is an NTC capacitor with a
coefficient of —1500ppm. This compensates for any
drift in the value of L6 and maintains an essentially
stable oscillator frequency from —20°C to over 50°C.

The IF output is taken from Tr2 collector via IFT1
primary L7. The primary is capacitively coupled via
C23 to the secondary L8 which feeds directly into
the base of Tr3 the IF amplifier. The amplified IF
is applied to the detector diode D4 via IFT2. AGC
is developed by D2, D3 and fed back to the RF stage.

WwWWwWWw.americanradiohistorv.com
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Bias is applied to D4 via R16 to improve signal
quality at low output levels.

C31, R17, €32, R18 and C33 provide filtering for
the signal. VR1 is the volume control and VR2 pro-
vides top-cut tone control in conjunction with C36.
Transistors Tr4 to Tr8 form a conventional audio
amplifier providing 5W output into a 3 load with
a fully charged battery (14-4V).

Capacitors C53, C52 and the feed-through types
C47, C48 and C51 provide RF filtering of the DC
supply. LF smoothing is effected by L12 and C49.
An interesting feature is the use of separate diodes
D5-D8 which form a bridge rectifier, allowing con-
nection to cars with either negative or positive
chassis. An important feature of this design is the
method by which the RF earth of the radio is DC
isolated from chassis by C2 and C4, but connected
to the car chassis by either D6 or D7 depending on
the battery polarity.

RECENT TRENDS

The advent of low cost, high performance inte-
grated circuits has recently brought further simpli-
fication to car receivers. The audio stages have been
replaced by a power IC producing 4 watts output
from the detector signal at the volume control.
More recently complete AM subsystem IC’s have
appeared and these allow integration of the RF and
IF stages so that it is now possible to produce a car
radio with just two integrated circuits.

EXPERIMENTAL TWO—IC CAR RADIO

Battery Supply: 12-16V, positive or negative

chassis.

3-5W/4Q or 4W/[3Q.
MW 185-577 metres.
LW 1000-2000 metres.
—20°C to 60°C.

RCA CA3123E
RF-IF—-OSC—AGC.
SGS TBA810AS Audio

Power Output:
Tuning Range:

Temperature Range:
Active Devices:

In the following pages a two-IC 4W car radio
built by the author is described, the radio having
been in use very successfully for over four months.
It must be stressed that anyone wishing to build a
similar receiver should ensure that they can obtain
the permeability tuner unit before they begin work
as these are not readily available to the home con-
structor. :

A full circuit board layout and circuit description
is given but the chassis work is left to the indi-
vidual as it consists of little more than an aluminium
surround with top and bottom plates.

CIRCUIT DESCRIPTION

The circuitry is shown in Figs. 2 and 3. The whip
aerial is coupled via an RF choke, L1, into the RF
amplifier by a conventional car radio tuned input
circuit consisting of L2 and capacitors C3, C4, C5
and Rl. C3 is a preset capacitor which is adjusted
only after the receiver is finally installed in the car.
Its purpose is to balance out the capacitance of the
aerial feeder and provide optimum power transfer
into the RF stage. On LW, Cl1 and C2 perform a

120

% components list

Resistors

R1 2-2kQ R5  150k02 R9 10002

R2 1-2kQ R6 1-2kQ R10 10
R3 3:3kQ R7  100kQ VR1 10k} log*
R4 33002 R8 27Q VR2 22k [og*

Resistors $ or {W10%
* concentric controls, ganged with S5, long bush

Capacitors

C1  390pf ceramic C21 0-01uF
C2 30/140pfpre-set C22 0-047uF

Cc3 W C23 180pF ceramlc
C4  47pF ceramic C24 0-047uF

C5 1500pF ,, C25 0-1uF

C6 0-047uF C26 470uF 6V

C7 470uF 10V C27 0-0047uF ceramic
C8 0-1uF C28 1500pF o
C9 10uF16V C29 0-1uF

C10 47uF 16V C30 100uF 16V

C11 390pF ceramic C31 1000uF 25V
C12 180pF ,, C32 0-1uF

C13 470pF C33 1000uF 25V

C14 30/140pF pre-set C34 1000uF 25V

C15 180pF ceramic* C35 0-1uF

C16 120pF polystyrenet C36

C17 0-015uF C37 »1000pF feedthrough
Cc38

C18 10uF 16V
C19 56pF ceramic C39 100uF 16V

C20 0-0047uF ,, C40 O-1uF
*temp. coeff.—47ppm t —150ppm
Inductors
L1 6uH RFC L3 Toko YXNS 6A139BA

L2) L6 Toko YXNS 6A140HM
L4}Tuner. see note L7 see text
LS

IFT1 Toko YHCS/1A/590R
iIFT2 Toko YHCS/HA/580R
IFT3 Toko YHCS/111 00/AC2

Semiconductors

D1 OA80 IC1 CAB3123E (RCA)
D2/5 50V 1-5A bridge [C2 TBAB810AS
(SGS/ATES)

Miscellaneous

S1to S4 are ganged. In the prototype a 6 pole change-
over was used. For a manually tuned set the switch
can be a 'push-on push-oft' type. With a push-
button set this switch Is operated by the buttons
changing from MW to LW automatically, in which
case the return spring and iock must be removed
from the switch. S5, on/oft switch, is part of VR1/2
assembly. LP1, 14V LES bulb and holder. F1, In-line
fusehoider and fuse 1-5A.

similar function while a loading coil L3 is also
switched into circuit.

The RF stage is gain controlled by a frequency
counter AGC circuit which allows control of the
AGC response by selection of the coupling capacitor,
C19. The output of the RF stage is coupled to the
mixer stage by a further tuned circuit L4, C11, C12
and C13. On the LW the circuit is untuned and L4
switched out of circuit.

The oscillator stage is tuned by L5 together with
C14, C15 and C16. On LW a further loading coil, L6,
is switched into circuit. Because of the temperature
range experienced within a car, extra care has to be
taken in the design of the oscillator circuit. Tem-
perature stability is provided by using three tuning
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Fig. 2, above, RF section of the experimental car radio with the audio section, Fig. 3, below.
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capacitors with specific negative temperature co-
efficients to compensate for any positive drift in the
values of L5 and L6. The three main tuning induc-
tors L2, L4 and L5 are ganged together in a com-
plete permeability tuner which can have push-button
facilities and automatic waveband switching.

"The IF output (470kHz) is taken from the mixer
and coupled to the IF amplifier via a double tuned
arrangement IFT1 and IFT2. After amplifdcation the
signal is fed to the detector diode via IFT3. The
detected audio output is developed across the detec-
tor load formed by the volume control VRI1. Capaci-
tors C20 and CZ1 provide filtering in conjunction

with R6.

\ANANAL

across

could occur across

inductive loads.

IC1 CA3123E S
e C19
56pF
9 . |4 10 7 “
07 €18
“015
el 10LF]
# -
5154 gre show in MW position -.I.-
L3-LW loading coit (Ae)
P L6—LW loading coil (Osc)

1000pF 1av

F1

Top-cut tone control is provided by VR2 and C24.
The gain of the audio amplifier is set by C26 and
R8 which form a potential divider with the feed-
back resistor in the IC. Capacitors €27 and C28
determine the top frequency roll-off characteristic.
A Zobel network (R10, C29) is effectively connected
the loudspeaker load which thus always
appears essentially resistive to the ouctput devices
in the IC, protecting them from transients that

Capacitor C31 is sufficiently large to provide a
lower bass limit of —3dB at 40Hz. Capacitors C36,
C37 and C38 are ceramic feedthrough types used

to further suppress RF interference by decoupling

amaoricanradiahistorv.com
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At the top is shown the full size layout of the PCB. The photograph above shows the PCB and the
tuner unit. The photograph at the top of the next page Is of the PCB with component locations.
The copper areas below are showing through the board.
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Volume  Tone

From aerial socket

via C36

To LS

via C37

p & and On/Off - ' <
o R : Power input
- e via C38
fe—— 1" impedance at RF so that the circuit is effectively
T ! . earthed to the case.
Basically any three coil ganged permeability coil
A Heat B assembly designed for transistor car radio can be
| Bend tag up for SAS utilized. The type used by the author was an S. Bird
[y | heat sink A c— type AW160. Probably the easiest way of obtaining
A ﬁggtd;m‘-é?’r = a tuner is to order this as a replacement part via
l 1c2 rﬁ}\ a radio dealer or car radio service agent. Either a
push-button unit or coil pack only can be used. In
W the latter case it will be necessary to rig up some
r L] O, - 7 & %m form of drive cord and scale pointer.
o sl
Circuit 6BA boits soldered .
—1g —r board to circuit board THE IGNITION CHOKE

Heatsinks used with 1C2,

the loudspeaker lines and the power input. The main
smoothing is provided by the 1:-5mH choke 1.7 and
C32, C33, C34 and C35. These components greatly
attenuate interference produced by charging and
ignition circuits. Diodes D2-D5 form a bridge recti-
fier and provide automatic polarity correction, re-
gargiless of which battery pole is connected to the
radio case. The earth rail is isolated from the chassis
at DC by capacitors C8, C9, which have negligible

Any small choke with an inductance of between
1-5 and 4mH will suffice. The winding should be
less than 0-50Q and able to carry approximately 1A
DC. The author wound his own using a miniature
transformer core found in the junk box, the wind-
ing being 100 turns 18swg enamelled copper wire.

The Toko IFT’s are obtainable from Ambit Inter-
national, 37 High Street, Brentwood, Essex as well
as the TBA810AS which costs £1-50 inc. The CA3123E
costs £1-98 inc. from Electronic Component Supplies,
Thames Avenue, Windsor, Berks. :
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COLIN RICHES

In-car entertainment or ICE as itis popularly referred to, is a booming business and it does
not matter whether you drive an ‘old banger’ or a gleaming Jensen, music on the move

adds pleasure to your leisure.

In this article, | have chosen a selection of ICE units currently available. In some cases,
| have quoted manufacturers’' recommended prices, but if readers scout around, they
will find some very efficient ICE items at quite reasonable discount prices.

Should readers require any additional information, they should write to the manufacturers

concerned.

PHILIPS The RN712 plays stereo cas-
settes. It receives stereo radio programmes
and long/medium waves. It records in
mono from either radio or microphone and
it costs £177-50. One can console oneself
over the price however, by working out
how much a separate tape recorder, stereo
tape player, stereo tuner-amplifier and
m.w./l.w. receiver would cost if they were
purchased individually.

The RN712 must, without doubt, be
classified as one of the most sophisticated
in-car units on the market and it has a list
of features as intriguing as Aladdin’s cave.

Reception of f.m. signals is generally
difficult in cars because the multiplex
signalis extremely sensitive to interference.
Philips have introduced an ".LA.C."” circuit
to overcome this problem.

The Interference Absorbtion Circuit
(I.A.C.) operates on f.m., radio record and
mono microphone functions. For the
technical, it cuts off the interfering pulses
on the audio signal by keeping constant
the instantaneous value of this signai from
the point just prior to the pulse becoming
active until after it has passed on. Opera-
tion is limited to 50% of signal time as this
cuts distortion which may occur from the
absorbtion of too many interference pulses.

This unit will be featured in a Special
Product Report in a future issue. Philips
Ltd., Century House, Shaftesbury Avenue,
London, WC2H 8AS,

AIWA The Aiwa TP-1042 stereo cassette
player starts playing when a cassette is
inserted and switches off, ejecting the
cassette when the tape ends. The amplifier
employs all silicon transistors and controls
are provided for balance, tone, volume,
fast forward wind and fast rewind.
Johnsons of Hendon Ltd., Radlett Road,
Colney Street, St. Albans, Herts., AL2 2EA.

EAGLE A very useful item from Eagle
International is the FF.21 4-.channel car
stereo adaptor. It converts and synthesises
an existing car stereo system with the
addition of two extra loudspeakers. Any
8-track tape player, cassette player or f.m.
multiplex receiver can be used with this
unit, allowing 4-channel stereo to be
enjoyed in the car.

The FF.21 we tested proved to be very
effective. After making a few simple
connections, the switch on the unit is
turned to the '2 ch’ position and the two
front slider volume controls are set at
maximum. The car stereo is then switched
on with its controls set as usual. The ‘rear
speaker’ control on the FF.21 is then
turned anti-clockwise and the switch set
to the '4 ch’ position. The rear speaker
control is then slowly turned clockwise and
the full 4-channel effect is obtained.
Eagle International, Precision Centre,
Heather Park Drive, Wembley, HAO 1SU.
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PYE Model 2253 is an auto-reverse
cassette car player. Automatic track
switching at the end of the tape is achieved
by reversal of the tape running direction.
Insertion of a cassette automatically
switches on the unlt and an illuminated
indicator shows the direction of the tape
travel. This unit can be fitted to cars of
either polarity—a protection diode being
fitted to prevent ‘blowing up the works’.
When we tested the 2253 with the ‘wick’
turned right up,-the current drawn was 1A,

Wow and flutter is quoted as less than .

0-3% and frequency response as 40Hz to
10kHz. Output power is 3:5W per channel.

Norma! fast wind and rewind facilities
are provided and we found a C60 cassette
rewound in 64 seconds.

We have had this unit in constant use
over the last few months and it has per-
formed without any troubles whatsoever.
it is very thoughtfully designed and has
excellent tonal quality. Recommended
retail price, inclusive of VAT is £44-21.
Pye Limited, P.O. Box 49, Cambridge

MUSITAPES Model 8159 is an 8-track
stereo cartridge player with a long and
medium wave receiver. The control on the
left is for on/off, volume and track change
with a separate tone control. The knob on
the right controls radio tuning and channel
balance.

Output power is quoted as 10W and fre-
quency response 30-10,000Hz. Speaker im-
pedance is 4-8 ohms. Recommended retail
price is £58 plus VAT. Musitapes (Whole-
sale) Limited, 402 Edgware Road, London,
W2 1ED.

- =

SANYO The FT B8006E is an 8-track
stereo cartridge player combined with a
m.w./lL.w. and f.m. receiver. It has rotary
on/off, volume, tone, tuning and balance
controls and push-button waveband selec-
tion and track change. Output power is
6W per channel and frequency response is
quoted as 30-10,000Hz. Operation is on
12V negative earth vehicles only. Recom-
mended retail price, including VAT s
£64-75. Sanyo Marubeni UK Limited,
Bushey Mill Lane, Watford, Herts.

HARRY MOSS Apart from marketing a
good range of in-car equipment, this firm
also supplies a 12V d.c. unit, operated from
the mains and including speakers, that can
be used to work car-type 8-track players
and radios in the home.

One of their receivers which caught my
eye was the 344 stereo cassette player and
a.m./f.m. receiver. Output is 7W per
channel and the circuit includes 2 i.c.'s,
28 transistors and 10 diodes. A fast-
forward button for tape is provided and
there is an indicator light to show when
the radio is receiving a stereo programme.
Harry Moss (London) Limited, 424 Kingston
Road, London, SW20 8LJ.

JAVELIN The Javelin Continental
PU612A is a m.w./l.w. receiver and an
8-track stereo tape player. It's a very neat
looking unit which'performs very well. The
controls are easy to operate and an
illuminated indicator shows which track
the tape is playing at any given time.
Output is 5W per channel and the price,
excluding VAT is £67. Javelin Electronics
Limited, 137-149 Goswell Road, London,
EC1V 7EY.
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HEATHKIT The CRY502 comes from the
famous Heathkit stable and covers long and
medium waves, Output power is 4-5W and
a special circuit allows the unit to be
connected to both positive and negative
earth vehicles without re-wiring or chang-
ing any components.

The circuit embodies two integrated
circuits and sensitivity is quoted as 8uV on
medium waves and 30:V on long waves.

This kit comes complete with fully
comprehensive and lavishly illustrated
instruction manual and costs £19-80.

We will be including a Special Product
Report on this receiver kit in a future issue.
Heath (Gloucester) Limited, Gloucester,
GL2 6EE.

R & TV COMPONENTS The ‘Tourist’
comes in kit form at £6-60. It has 2-5W
output and an i.c. output stage. It also
employs a pre-assembled 3-stage i.f.
module. We built up one of these kits from
the instructions supplied and found it to
work very efficiently. The ability to solder
on a printed circuit board however is
essential and we would not recommend the
absolute beginner to tackle this one.

Radio & TV Components Ltd., 21 High
Street, Acton, London, W3 6NG.

SHARP This stereo radio is designated
AR/953. it employs a.g.c. and a.f.c. in the
circuit and covers f.m. and medium waves.
Qutput power is 5W per channel and
recommended retail price £49-95 including
VAT. Sharp Electronics (UK) Ltd., 48
Derby St., Manchester, M8 8HN.

PIONEER This Pioneer TP222 is a
mini-sized 8-track stereo cartridge player
designed to be fitted under the dashboard.
The circuit employs 4 i.c.'s and 1 diode.
Output is 3:5W per channel and frequency
response is said- to be 40Hz to 10kHz,
wow and flutter less than 0°3% and S/N
ratio more than 45dB. Price is £31:46 plus
VAT and speakers are extra, Autocar
Electrical Equipment Co, Ltd.; 1 Chantry
Road Industrial Estate, Kempston, Bedford.

s
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HITACHI The WMT702 retails at £17-90
(VAT paid) and covers lLw. and m.w.
Output is 3W and speaker impedance
8 ohms. The circuit includes 7 transistors
and 2 diodes. Supply voltage is 6/12V
either positive or negative earth. This
radlo comes complete with brackets and
mounting screws. Hitachi Sales (UK) Ltd.,
New Century House, Coronation Road,
Park Royal, London, NW10 7QN.

BOSCH | have chosen the Blaupunkt
ACR 845 from an excellent range of in-car
equipment ranging in price from £30 to
£300. This unit is an 8-track sterec cart-
ridge player which plays back on 2 (stereo)
or 4 (quadraphonic) channeis,

Front panel controls include a tape
‘head tuner’ which compensates for
discrepancies in track position between
tapes, and slider controls for front and

rear volume. The ACR 845 comes complete -

with fitting kit and four speakers and costs
£83-50 including VAT. Bosch Limited,
Rhodes Way, Watford, WD24LB. *

RADIOMOBILE The 308 CSR is a long/
medium wave radio and stereo cassette
player. The cassette ejects automatically
at the end of play and within 10 seconds if
the unit is switched off with cassette in
position. Coming complete with two
speakers, and fixing kit, recommended
price is £67-95 inc. VAT. Radiomobile Ltd.,
North Circular Road, London, N.W.2.

GRUNDIG This is the WK 2503 medium/
long wave receiver in presentation pack
which includes fitting kit, speaker and baffle
and suppression components. Output is
said to be 5/7W, and circuit has tuned r.f.
stage and 3-stage a.g.c. A socket is sup-
plied for tape recorder connection. Price
is £398-85. Grundig Ltd., Newlands Park,
London, S.E.26.

LK 2503 (AR ARDIO
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PHILIPS have introduced a range of
electric car radio aerials. They are compact,
lightweight and corrosion resistant. There
are three models: the Standard, Automatic
and De-luxe Automatic and the prices,
including VAT, are £13:50, £15-50 and £18
respectively.

An important feature of these aerials is
the use of a small efficient motor claimed to
give superior lift capability with a power
consumption of only 600mA. A 12-month
guarantee is also included and this covers
free aerial replacement.

On the picture, (A) is brass/chromed
dome, (B) plastic seal, (C) injected plastic
insulation, (D) metal screening tube, (E)
sprung slides ensuring good contact
between rods, (F) plug-in relay operates
AE from radio onfoff switch, (G) limit
switch cuts motor at end of rod travel, (H)
motor, (1) water-resistant compartment,
(J) nylon gears, (K) drain hole, (L) nylon
casing, (M) ball bearing clutch, (N) sprung
leaves ensure tight fit, (O) tooth drive
cable, (P) grommet, (Q) correct capacity
cable, (R) screening, (S) earthing bar, (T)
serrated edge gives good contact with car,
(U) mounting nut, (V) stainless steel rods.

MEMOREX The tape used to test some
of the cassette machines in this article was
the new Memorex MRX2 Oxide. Itis claimed
to have a distinct 2dB advantage over many
competitive brands especially at high fre-
quencies. It comes in C30, C45, C60 C90
and C120 sizes.
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HE gain of an amplifier is usually stated as a

I single number, either as a ratio or in decibels.

Although this is adequate for most practical

purposes it does imply perfect linearity, or no distor-

tion. In an ideal amplifier, where V is the input, A is
the gain, and Vou: is the output:—

Vour = AV

However, since practical amplifiers are not linear
the input/output transfer characteristics will always
be curved. The standard form usually assumed for
this non-linear function is:—

Vow = A1V + A3V2 + A5V3 + Co L ALYR

If we consider only two terms for this expansion
and allow V to become the instantaneous voltage of
a sinewave, we have:—

Vour = A1V sin ot + AzV2sin2 wt

The second term may be expanded so that the
result becomes:—

A%

our = A1V sin wt + % x V2 (l—cos 2wt)

The output from the amplifier now contains an
unwanted second harmonic whose amplitude depends

+4 Ve

Transter
characteristics

) o \V

< Output i

input

Fig. 1: The generation of distortion by amplifier non-linearity.
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on the square of the input level and the co-efficient
A.. This means that if the input level is doubled we
produce four times the amount of second harmonic
distortion which is one reason why distortion in-
creases rapidly with signal level. Similarly the third
term in the original series will produce distortion
with a strong third harmonic content.

Fig. 1 shows a typical transfer characteristic for an
amplifier, with the resulting output signal. If the
transfer characteristic for an amplifier is known
then the distortion can be calculated by a graphical
method. However, this approach is only feasible for
a considerably non-linear transfer characteristic and
in practice harmonic distortion has to be measured
by electronic methods.

This simplified explanation shows what happens
when a single frequency is amplified by an amplifier.
In a practical system two or more signals are applied
simultaneously to any amplifier. If this contains a
non-linear element then mixing occurs. This pro-
duces not only fundamentals and harmonics of the
signals, but also the sum and difference frequencies
of the signals themselves and their harmonics. These
sum and difference frequency components are called
intermodulation products. For audio applications
intermodulation measurements are probably more
valuable than harmonic distortion measurements,
although both are normally quoted.

Effects of Non-linearity

Since audio amplifiers are used for the transmission
of music and speech any distortion causes a loss in
quality. Tn music all harmonics up to and including
the 6th will “harmonise” with the fundamental, while
higher order harmonics may become disagreeable. In
general, intermodulation distortion is more noticeable
since the products are not harmonically related to
the original signals. Although harmonic and inter-
modulation distortion must in theory be related
through the shape of the transfer characteristic,
there is no direct and convenient relationship in
practice.

Measurement of Non-linearity

Rather than try to measure small deviations in
the linearity of the amplifier transfer characteristics
it is much simpler, and more sensitive, to measure
the effects of non-linearity. Naturally the effects to
measure are harmonic distortion using a single signal,
and intermodulation distortion using two signals. In
spectrum analysis the amplitude of each component
is measured individually. This demands elaborate
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C. T. ELECTRONICS We'soc ™ ‘vi-sea 25

MAIL ORDER DEPT./REGISTERED OFFICE/COMPONENT COUNTER

WAREHOUSE
20-24 BEAUMONT ROAD, W.4.
SURPLUS COMPONENTS, TEST EQUIPMENT, etc. etc.

THOUSANDS OF BARGAINS

AC107  35p|BCY33  45p|MJE370 75p|OC77  40p|ZTXS01 20p|2N2605  4Sp - ©
AC125 25p|BCY34  45p|MJE371  80p|OC81 25p|ZTX504  50p|2N2906  25p Test Eq * Oscl % Signal Generators % Counters
AC126  25p|BCY38  60p|MJES20 60p|OCB3 25p | ZTX331 30p|2N2907  30p Cabinets % Bridges % Meters % Transmitters s Receivers % Power
AC127 25p|BCY39 85p | MJE521  75p|0OC84 25p | ZTX550 30p 13p iies % Laboratory Equipment s Galvanometers % Audio Equipment
ﬁg}gg g:: gg?’g £12-22: mggggﬂ'-s’: 8823 ;g: mgg :: g”ggg 3: +% Video Equipment % Meters % Battery Chargers s Motors % Etc. % Etc.
AC187  25p|BCYT1  20p|MM1613 43p|OC170  25p|1N4GOY  7p|2N3055  65p 20 TONS OF ELECTRONIC EQUIPMENT
ﬁg‘gg gp gg1YZ‘I12 gp ’\M‘llbadg_mg :gp 88& gn mmm :p gugﬁg z:n Resistors % Relays % Capacitors % Switches % Transformers % Meters
P P L] p | 1 N4 P p P [o!
AD149  65p|BD123  75p|MPF103 QC20f  6p|INGGM4 10p|aNT0z  tap | X Totentiometers K Tomponent Bancls dc S o nductors % Cable
AD161 44p|BD124  75p| (2N5457) 35p{OC202  75p[1N4G05  12p|2N3703  12p ¢ c. ¢.
AD162 44p |BD131 75p | MPF104 0C205 $0p |1 N4QO6 13p | 2N3704 12p Regret no !ists avallable. Personal callers only. Cash and Carry only.
AF114  25p|BD132  75p| (2N5458) 40p|TIP20A SO0p|{N4C07  14p[2N3705  12p
AFlis  535|BD1ss  1on| GNestn 40p|TIPSTA S3n|2N6ds.  30p|oNoTO  1zp
p|BD156 p 5450) 40p A 85p|2N6G6  30p |2N370° 2p
AF117  25p|BDY11 £1-40|NKT135 35p|TIP32A 75p|2N6¢7 25p|2N3708  12p AUDIO ACCESSORY SHOP
AF118  50p|BF152  20p|NKT222 25p|TIP33A £1-05|2N688  25p|2N3708  14p 17, TURNHAM GREEN, TERRACE,
AF172  30p|BF194  14p|NKT401 75p|TIP34A £1-55(2N7G6  12p|2N3771 £2-80 CHISWICK W4.
BA102 30p|BF195  15p|NKT404 B80p|TIP35A £3-35|2N7C6A 15p|2N3772 £3-00 ST
BA112  80p|BF196  15p|NKT773 25p|TIP38A £3-85|2N7C8  15p|2N3773 £3-40 VE AMPLIFIERS
BA114  18p|BFX29  30p!NKT774 p|TIP41A  75p|2N! 20p|2N3818  35p £12-50 50 Watt
BC107  14p BFX84  30p|OAS 25p|TIP42A  95p(2N1132  25p|2N3820 55p . £24-50 150 Watt
88108 ::n Bg((as gop 8A1o "p ;:;ggg 60p gmaoz 20p 2N33366 85p £29-50 500 Watt
BC109 p|BFX86  30p|OA47 p 70p|2N1303  20p|2N3904  22p
BC109c 16p|BFX87  30p|OA70  12p|TIP31B  75p|2N1304  25p|2N3%05  22p e SIS S MELIFIERS
BC147  12p 88  30p|OA8t  10p|TIP32B 85p|2N1305  25p|2N4058  12p LIDENY pasasoes £ | FAL Phase 100W ... .. £69-95
BC148 12p | BFY44 $0p |OA90 10p | TIP33B £1-20{2N1306  25p (2N4059  12p DISCO CONSOLES
BC149  12p|BFY50  25p|OA91  10p|TIP34B £1-752N1307  35p|2N4060  12p FAL Disco Mk 2 £82-99 FAL Power DI £123-75
BC157  14p|BFY51  25p|OA200 10p|TIP35B £2-90|2N1308 3Sp(2N406t 14p | ~~ 0 Tn S e | with 300 RMS A
BC1ss  Hb|BFYE  2m|OABIO  35m|TIPseC ~7ém|2NiGTs  25m|sNezes 135 =2
P 53 p|OA210 P 29 75p|2N 25p [2N4286 ]
BC169c 15p|BFYS0  60p|OA211  35p|TIP30C  85p|2N1711  25p|2N4287  15p HEAVY DUTY DISCO LIGHTING
BC182  13p|BSW63 60p|OCi6  90p|TIP31C 90p|2N2160  65p|2N4288  15p LOUDSPEAKERS Sound-lighting module .... £7-80
BC183  13p(BSWes 75p|OC19  85p|TIP32C £1-10|2N2217  25p|2N4289  15p % SPECIAL OFFER PRICE % 3 channel sound-light £22-50
BC184  13p|BSY95a 12p|OC22  55p|TIP33C £1-35/2N2218  30p|2N4296  15p Ollwheel 6in dia. . £5-25
BC212  15p|BY127  20p|OC26  65p|TIP34C £2-00|2N2219  35p|2N4ddd £1-90 Decca 8in 10 watt Hi-Fi Suitable trpm mot, £1-00
BC213  15p|BY164  80p|OC28 85p| TIP35C £3-25(2N2222  25p|2N4871  35p speaker, ~plus matching Strobe 4 Joule £25-00
8C214  15p(IS103  15p|OC35  60p{TIP36C £4-25|2N2222A 25p|2N5191  96p tweeter £7-50 complete Single flash box L£E7-50
BC238  14p|MJ340  30p|OC44  20p|TIS30 40p|2N23s  70m|2NS194 £1-10 Suitable 2 way Xover ...... £1:21 (100W Red, Blue, Gn. Yel.)
BC239  14p|MJ481 95p | OC45 20p|ZTX107 15p|2N2646  50p|40360 50p 15in. 70W EM.I. 8ohm .... £19-50 Triple flash box  ........ £16-28
BCY30  40p|MJ2801 £1-20| OCTH 17p|ZTX300 15p|2N2846 £1-50(40361 50p 150W Projector and Wheel £25-00
BCY31 55p|MJ2001 £2:2010C75  25p|ZTX500 16p|2N2904  30p|40362  55p
BCY32  95p'MJEMO  S0p'0OC76 25 TEAK VENEERED SPEAKER CABINETS
For glx .iInTSpe:ker Size 7} x ﬂ} x g;
n weeter 94 x 134 x
13 x 8in 104 x 17 x 6 .
DIGITAL INTEGRATED CIRCUITS 13 x 8in + Tweeter 12 x 184 x 82.
SNTAD0  28p SNT4Z3 529 SNTAS! 23 SNT493  78p) SNTe1S1 £1:10) SNT4176.£1 60 12In + Tweeter 158 x 18 x 83
N7401 p | SN7425 p|SN7454  28p SN7494 Op SN74153 £1-35| SN74177£1-00 REXINE COVERED SPEAKER CABINETS
SN7402 28p|SN7427 48p|SN7460 25p|SN7495 80p|SN7+154 £2-00| SN74180£1-55
SN7403  28p|SN7428 S0p|SN7470  30p| SN7496 £1-00| SN7&155£1-55|SN7atg1 £7.00 | Sypaple for B.A. or DISCO use; takes 12in. speaker unit. Size approx,
SN7404 40p|SN7430 30p|SN7472  30p|SN7497 £6-25|SN7«156£1-55| SN74182£2-00 | 0 X 18 XBIM covvenovinnnnie e
g”;:gg 400 | SN7432 ;:p SNuTs ST g”;:mgsg gmusn:q-:g g”umcz-g SPEAKER CLOTH
p|S b |SN7474 P -45|SN74160£2- 74185 £2- . ; ; .
SN7407  S6b|SN7437 70n|SN7475  06h| SN74105£1-45|SN74161£2 60| SN74190£1-05 | Ayellable in Black or Grean; approx. width Sdin. .......... £1-78/yd.
SN7408 55p|SN7433 65p|SN7476 60p|SN74107 50p|SN74162£3-40| SN74191 £1-95 HEADPHONES
SN7409 45p|SN7440 35p|{SN7480 80p|SN74110 80p|SN74163£3-40( SN74192£2-00 Type H-202. Features: Mono/stereo switch, Volume controls on each
SN7410  28p{SN7441  75p| SN7481 £1-25 SN74118£1-00| SN74164 £2-75| SN74193 £2-00 channel. Freq. response: 20-20,000Hz. Impedance: 4-16ohms. £4-50
gmn; 24p|SNTUz  Top| SNT4E? o SNTA119:1.80| SNT4165.£4-00| SN74104 £250
41 20 - 7483 £1-00| SN741 p|SN74166£4-00 SN74195£1-85
SN7413  80p|SN7445 £2-00|SN7484  95p|SN74122 £1-35 | SN74167£6-25| SN74196 £1-50 OO ON EN T S
SN7416  40p|SN7448 £2-00| SN7486  45p|SN74123£2-70 | SN74170£4-10 | SN74197 £1-50 el ACK
S dolot o 3 ok v s e | ses sav 2
4 p{SN74 -00 [ SN7491 £1-20) SN74145 £1-50| SN74175 £1-35| SN74198 £4-60 ;
SN7422  48p!SN7450 25pISN7492  75p) SN74150£3-35 3W AMPLIFIER fsooicaibonireststors Tl Izwatt
MODULE £2-45. 3 250 C:fal’vglg Ilgolysntyre:::rssnver Mica, etc
Handbook 10p gongarlisers' : U
4 250 Polyester, Polycarbonate, Paper, etc.,
TRIACS VEROBOARD Condensers.
S.C.R.s TXL228B 8A 400V 95, 01 01 Solldev 15W Class B 5 25 Potentiometers, assort
CRS1/05 1A 50V  40p SCioD  BA 400V £1.40 24 1 3% 2 “5 Audlo Amp thick film } 6 250 High-stab, 1%, 2%, 5/ resistors.
CRS1/10 1A 100V 56p SC40E  6A 500V £1:65 2 ;{ 5 21: zzp Circuit £3-85. 7 50 Assorted Tagstrlp
CRS1/20 1A 200V 6p SC45D 10A 400V £1-70 33 x 33 27p :3: Handbook 15p. 8 1Ib Assorted nuts, bolts, washers, spacers,
CRS1/40 1A 400V 85p SC4SE 10A 600V  £2-42 33 x 5 3p 3p e )
CRS1/80 1A 600V  90p SCs50D 15A 400V £210 171 24 %9p 88p 9 25 Assorted switches, rotary, lever, micro,
CRS3/10  3A 100V  62p SCS0E 15A 500V £2-70 {7 x 33 £1-90 a7p | TBA 800 5W Audio [ loagie ete,
CRS3/20 3A 200V 62p Tac oo " 1.C. £1-50. Data 10p. 10 50 Preset Potentiometers.
CRSSNO 3A 400V 90p DIAC ......... 25p 17 x § (Plain) %p 90p 13 30 Unmarked OC71 Transistors.
CRS7/400 7A 400A £1-00 E',,'I,{"S:;‘J°2J.?:,' A Fi 14 25 Unmarked 250mW Zenerdiode, 47V, 51V,
CRS16/100 16A 100V 85p Pkt 36 Pj zop 20" UAO41 5w Ampiifier 6-2V, 7°5V, 9-1V, 10V. Measured and tested.
CRS16/200 16A 200V p : ns D el Module £3-75. . ge&egltatde vgna‘ges required.
: 5 o 7 alen
gfo%}aslm 122 soov 51‘:: LINEAR 1.C.s ALUMINIUM BOXES e equivale
LM309K 5V. 1A. Volt- ALL COMPONENTS NEW AND UNUSED
C106D 6A 400V  T0p O e2.10 AB7 23 x 54 x 14in  S0p i P O
40869 6A 400V  90p e &% tsemA AB: 4 x4 x H4in 50p £1 + 250 p.p. per pack, £5 for § packs p/iree.
. Voltage Reg. ...... £1-05 AB* 4 x 28 x13in 50p
MFC4000 250mW Audio 60p ABI10 4 x 5t x 14in  50p * % SPECIAL OFFERS % %
TBAB00 5Watt Audio £1-50 AB!1 4 x 24 x 2in 60p MINIATURE MAINS TRANSFORMER BRI. 240V. SEC. 12V. 100MA
BRIDGE RECTIFIERS | 709C on Amp D.L.L.J AB12 3 x2 xlin  4dp Manuf.: Hinchley
WwO2 1A 200V  38p TO9 4sp ABI4 7x5 x24in 84p Size: 36 x 45 x 40mm.
BY164 1-4A 200V 57p | 741C Op Amp 8/i4 ABY5 8 x 6 x 3in £1-08 F.C. 53mm.
MDA®52/2 D.I.L./TOS9. . ...... ED A BEEoHD Al Price 1-85p. 100-60p ea. 1000-50p ea. 10,000-40p ea.
6A 100V 80p 748C Op Amp D.LL. 759 Zois 10 % 5* x 3;: 21-20 3CORE PVCINSULATED MAINS CABLE. GREY ML6650. 3x 7/0-2mm
ZENER DIODES - ZLC“D;aIdI()n'%mp . £1- g ABi9 17 x 8 x 3in £1-80 Price 100m-£4-50. 1000m-£35. 10,000m-£330.
adiopl C e 0-47m1d. 50V. MYLAR FILM CAPACITOR. Size1"x0-35" x0-65" P.C.
TAD100 Radio e Mount.
SAEARIER coannana 3yl Price 100-6-8p ea. 1000-5p ea. 10,000-4-3p ea.
o V.A.T. 240V. A.C. SOLENOID. Reverllble operaﬂon; twin colil. Size approx.
u?leslsothemlssexsénted 23 x 14 x 13in. 90p ea,
Dr cel are LU-
SIVE of V.A.T. Please POWER SUPPLY. 12V. 6-5A. Stabilised Power Supply. Contains
gd 110/' to ‘;” orders. 18-5V. 8-5A. sec. Transformer, 4 x 4000uF 25V. Mutlard capacitors,
51‘290& °°' ers under 2 x 2N3055 on 2 Redpolint heatsinks, 12A., 120V Bridge rectifler, stabilised
froe p. Over £ post £1t::b clhrctltll diagram. The parts alone are worth the asking price of
- eac ne. cumage
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AMBIT INTERNATIONAE
'74 Datalogue issue: 3
The latest datelogue has more
data, mpre new devices than
g / ever. Linear, Dijital, Discrete,
THE Firm for speakers ! LEDS. now 20p
SPEAKERS SPhEAKEII"( 'E'ITS 2 o f19.25 New trade tand {professicpsl
Baker Group 25, 3, 8 or I5 ohm  £7-75 W harfedale Linton 2 (pair) : price structure for quarti 4
Baker Group 35, 3, 8 or |5 ohm  £8-50 Wharfedale Glendate 3 (pair) £34-50 bt
Baker Group 50/i2, 8 or 15 ohm £12-50 YV harg aﬁ ?Il'e.ak‘? (pahlr) £8.25
Baker Deluxe £10-75 Richard Allan Twinkit (each) 3 NE5S61B AM/FM PLL £3- "9
Baker Major £8.50 Richard Allan Triple 8 (each) £13-00 NE E . £ 49 |
Baker Superb £14-50 Richard Allan Triple (each) £18-00 NE 5625 M (synd") & |
Baker Repgent £7-75 Richard A"aDr}NSuz%er Tr’iple (each) ‘g;;g NESGSAFMIFSh £z 5 1
Celestion PST8 (for Unilex) €285 Fete, QUG G (e &9 NES67V AM/FM tone  £2-T5
elestion N or ohm . .- .
Celestion HFI300, M II £6-16 poeriess 202 feach) ) NES55V Timer T2
Geloden @Rl e 1 Gy £12:00 Kefkit 3 (aem £34-00 | CA3089E FM IF £1-9%
elestion v or ohm N H .
Celestion GISC, 8 or 15 ohm f24-00 Feme XTEIS (o) e CA3000Q Sterso dec.  £2-55
S;'rsl'?" G'gc'ss °"I5'5 :h"‘ ‘::2’?(5) Baker Major Module £10-75 SN76660N FM "‘— £1-0
EMI I3 :38'4/;:, 3.03 & ?5":,hm £2.35 P.A. and Hi-Fi Speaker Cabinets. N pwAT53 FM gair £g'w
el ul-lep g ML Ol e T MBI BInF. Jtikive HAG A rEh
EMI 13 x 8 type 350, 8 or ohm 0 . . . ; IFAA 1
EMI 8 x 5, cer. mag., 8 ohm £1-65 T3A651 AM/FM/SSB  £1-81
EM| 8 x 5,3:055“:: d/csrolLsurr.. 8 ohm £2-50 TAD 100 AM £1-471
EMI 647 93850, 4 or 8 ochm = E i 'R
EMI S 931538, & ohm £2-30 LM309K 5v 1amp £1-%
Elac 9 x 5, 59RM109 15 ohm, S9RM! 14 26 NE550/:A723 r2g. IC = £0-8
8 ohm o . h
Elac 63" dfc roll surr., 8 ohm €335 710 comparator £0-47
Elac 51'” d/con;vvs ohm 2}2? 741 op amp : £0-38 |
Elac Tweeter 4 4" o
Elac 10" 8 ohm £2.65 3600 quzd amp n 14 DIL really -
;ane Pop (l,go wattl;B” éﬁgg versafnla £8:68
Po aee 157 : A0, i 53 .0
Fane Pop 50 watt 12" €i1.00 PA/DISCO AMPLIFIERS U LR RN
Fane Pop 25/2 127 £6:40 Carriage and Insurance £1-00 LM380 eudio power amp -
Fane Pop I5 watt 127 £4:40 g er Major 100 watt £46- 00 T3A81CS Twrirs AF £1-50
Fane Crescendo 12A or [2B £29-00 Linear 30;40 £25- 00 i =
Fane Crescendo IS c:s-oo Linear 40/60 £30. 00 8038 sine : sguare : triangie
Fane Crescendo 18 £47-50 | inear 80/100 €55 00 generator. 1000 : 1 sweep
Fane 807T 8” d/c roII surr. 8 or 15 ohm £3-85 > =¥
Fane 808T 8” dfc 8 or I5 ohm £2:75 complete aucio generator—
g°°gma"s IB(;’PBB or :g 0:'" 23;3 including 12 pages of data
O or ohm N
Gommim psoritchn bt RADIOSICASSETTES e W T S A
Goodmans 5P 8 or ohm g rundig Solo Boy 0 - Sse = a @gue or more |
Goodmans I8P 8 or |15 ohm £31-00 Grundig Top Boy £17-75
Goodmans 12P-D 8 or 15 ohm £15:25 Grundig Party Boy 500 £22.75 ; details of more dewces. ]
Goodmans [2P-G 8 zr 15 Oth I5£|4-50 grungig E‘:eloday BOSYOOSOO :g:;g
Good 12AX  Audi i ite Boy o
hm SRR e €39-65 5532355 SYi;nhaI s0 £26-50 TOKG INDUCTORS AND
Good s Audiom (00 £9:50 Grundig Yacht Boy o
Goodmans Axent 100 £6-60 Grundig Melody Boy 1000 £3875 F“—TER§' Only fron.‘n AMBIT |
Goodmans Axiom 40! 5 on cl:-;g Grungig sca:fgicczooo cg;-gg CFS 10:7 FM ceramic £0-40
Goodmans Twinaxiom 8, 8 or |5 ohm £6- Grundig assette 7 - {
Goodmans Twinaxiom 10, 8 or 15 ohm £7-61 Grundig RF430 mains radio £26-75 CFT 4% ceramdc £) 45
Kef T27 £4-75 g;ru;:ig R,m? mains radio Eggg CFU 455 ceramic £3-50
£5.75 Tandberg f * P .
el 5 £ 75 ITT Weskend Auto £15.00 MFH *T mechenical ~ £1°35
Kef B200 £7-50 ll'l_lj'r gollf Preset g-:-gg KACS 586 HM (CA3089) 30p
Kef BI39 £11-75 olt : ,
K:f gﬁs £4:92 ITT Europa £20-50 150d now 220" il 15P
Kef DNI2 £4-12 :11:1"_ gLSj °2§§"é gg;g CA309GQ 2mH coil 3ap
Kef DNI3 £2:75 tudio assette . : 1 & l
Richard Allan 127 djc 3 or 15 ohm  £2-50 ITT Studio 73 Casserte G g&wg} !5 cg &SS(Sl?IT f’)lt .'Sfup i
Richard Allan CGBT 8” djc 8 ohm  £6-35 Bush VIRITS & band (inc. air) TS 1N 1 z filtet for
WMT1 speaker match. trans. 3-15 ohm £1- 0 K:zg KTR1663 or 1664 8 band £42-00 stereo = £1-80 .
T b SO o o, Yomm 80 ohr 65 K070 KTRISB3 § band €22.00 TOKO irductors and filters—
7% 473, 8 or 15 ohm €t 2“"’"’ BAd°9' Ra’*'°’°°‘;:"e ~ only from Ambi. ;
8” x 5” 3, 8 or 15 ohm o arriage and lnsurance 75p. [
10" x 67 3, 8 or 15 ohm £1:92 FREE with each radio—World radio stations DFM & T:MER constructors:
5.T.C.4001 G Super Tweeter £6-19 book. | FND70 7 seg. LED display with
. | 7490 & 9368 or a DS FG PC3
FREE with speaker orders over £7 g ES0 €0 2425 00 ¢ o
. - 98 ~z divide b; 1
““Hi-Fi Loudspeaker Enclosures’’ book. All units guaranteed new and "y K Wit é’
prescaler chp. ith data
perfect. Prompt despatch. £7-80—this month only
Carriage and insurance 35p per speaker (tweeters and crossovers 20p) : ; i
ALL PRICES QUOTED INCLUDE V.A.T. AMB“’ |NTERNAT|0NAL
W I LM s LOW AU D I @ DePt P.W. 37aHigh Strea Brentwcgd
Loudspeakers: Swan Works, Bank ISqulare, gllr:slovg,l(f:\:'sgnre Essex CM14 4!"_ 21 smg)
SK9 IHF. Radios etc: |0 Swan St., Wilmslow, eshire New devices + data ........
Telephone Wilmslow 29599 PLEASE £DD 10°; VAT. P.P. 10p.
] = Al a -
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test equipment but gives detailed information on the
distortion mechanisms for design work. The other
standard measurement methods give no indication of
the relative amplitudes of the various components,
and are therefore more suitable for routine testing.

Causes of Non-linearity

There are many causes of non-linearity. and in-
clude:—

1 The inherent -curvature
transfer characteristics.

2 Mismatch between halves of push-pull stages,
which causes an excessive even harmonic
distortion for class A and AB stages.

3 Cross-over distortion in class B push-pull
stages, which may produce an increase in per-
centage distortion as the signal amplitude is
reduced.

Spectrum Analysis

In spectrum analysis the amplitude of each indi-
vidual frequency component of a waveform is
measured separately, and these components can be
summed to calculate a total harmonic distortion fac-
tor if required. This instrument is called a spectrum
(or wave) analyser or a frequency selective volt-
meter. It can be designed on two different principles,
but is essentially a narrow band filter which can be
tuned over any part of the audio band. It can be used
to measure harmonic distortion as shown in Fig. 2.

The bandwidth of the filter is very narrow, per-
haps 3Hz, so that it is possible to measure the ampli-
tude of any selected harmonic without measuring
an unwanted harmonic or the fundamental. If for
example the fundamental were 1V and the amplifier
output had a 2nd harmonic content of 0:01%, then
the analyser has to measure a 0-1mV signal at 2kHz
without reading the 1V fundamental. This 80dB
dynamic range illustrates the complexity, and hence
cost, of this technique.

of the amplifier

e w

Spectrum analysér

A

[ %3

i
i
3
|
1
1

: Lo ‘
Low distortion “Amplifier . Narrow band Meter .
_oscillator £ sunder test | tunable filter
fawe 3w B w - e 3
Less D e Y ¥ LM% Y
Fe  ° S e L R §
. - s 5 % ey
g% : S s Ee Mo s
4y Amplitude 7 o B 8
) s i JEE wf
“ bde . . 5 o i &ff/ ;
" 4 x s s
i kIR . 89 4
~40d8 K e
. . & s
= ) | N
Frequency ~ I X . fFrequency
: h fa. 8 14 :

. input épectrwn o

Fig. 2: Harmonic distortion measu;ement by s-;;ectrumAan-aAI;;IsA.

; Output spectrum #

A low distortion input signal is applied to the
amplifier under test, and the spectrum analyser is
used to measure the amplitudes of the fundamental
and each harmonic in turn. This measurement can be
made either in absolute terms, or as shown in the

www americanradiohistorv com
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figure, in relative terms. If a single figure is required
for total harmonic distortion the terms can be sum-
med on an RMS basis. Then total harmonic distortion
D% is given by;—

_ VV22 4 V3?2 4+ Vg2
Vi

D » 10094

For example, if:
Vi=1V (Fundamental)
V2=0-1mV (2nd Harmonic)
V3:=0-3mV (3rd Harmonic)
Vi=0-1mV (4th Harmonic)

Then:—

_ /0712 032 4 012
7000

D = 1009, = 0-0339%

A similar arrangement can be used to measure
intermodulation products, as shown in Fig. 3. To simu-
late actual operating conditions the two frequencies
and their relative levels can be varied, producing
an infinite variety of test conditions! In instrumenta-
tions applications these values would be chosen to
represent particular test requirements, but for audio
applications two standard methods may be used.

P P 4 -

e, : 2 hs
% T M, .
. hoor
- B o
# ¢ Co "8
¢ i Ky & %’ o
# 3, L 1 LA
g 7 . & K
- a & ek Lk ,f-% '
&
= . .Two tone source . Amplifier , Spectrum analyser
- under test Y 2
% N g . #
mplitude ., Amplitude R
b s
o -

o . ¢ .
intermodulation..s«

Frequency - -

M P2

Fig. 3: Intermoduialion measurement by spectrum analysis.

One advantage of two frequency intermodulation
distortion measurements is that the test signals need
not have a low HARMONIC distortion content if suit-
able frequencies are used. For example if signals of
1-1kHz and 900Hz are used, then possible intermodu-
lation terms are:—

A+B =1100+ 900=2kHz
A—B =1100— 900=200Hz
A+2B=1100+1800=2-9kHz
A—2B=1100—1800=700Hz
etc etc

The harmonic distortion terms inherent in the two
sources will be

2A 2-2kHz and 2B 1-8kHz
3A 3-3kHz 3B 2-TkHz
4A 4-4kH:z 4B 3-6kHz

etc etc

These harmonic distortion terms are well separated
from the intermodulation terms, allowing them to be
distinguished on the spectrum analyser.
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Distortion Factor Meter

If a plot of total harmonic distortion against fre-
quency is required for several different amplifier
power levels then it is laborious to use a spectrum
analyser and calculate the results. The distortion
factor meter is designed to make such measurements
quickly and simply, but cannot indicate the indi-
vidual distortion components. The basic block dia-
gram is shown in Fig. 4.

Low pass
filter

O

OIS
()

THD meter

&) v

Low distortion Amplifier Notch Meter

oscillator under test tilter

Fig. 4: Total harmonic distortion measurement.

The fundamental is eliminated by a narrow band
rejection filter and the total harmonic content of the
residue measured. The narrow band filter may be a
bridged or parallel T or a Wein bridge and can be
tuned over the audio band. When the switch is in
position ! the fundamental plus distortion is
measured, while in position 2 the distortion only is
measured. Then the THD is given by:

VVa2 § V32 4 Va2 4 L
THD = 100,
V V2 VR p Vi b Va2 o

In normal audio equipment the distortion is low
(less than 1% ) and this expression approximates to
the previous cquation:

N VI F Ve i
T = & 22 Ve i, ‘ . 100°;
1

This assumes that the final detector and meter
measures a true RMS value. In practice such meters
are expensive, and either an average or pseudo-
RMS reading meter may be used. A pseudo-RMS
reading meter uses diodes or other non-linear ele-
ments to give a reading which is approximately cor-
rect for waveforms with a high harmonic content
such as a squarewave or noise. When an average
reading meter is used the difference between this and
the correct RMS reading is less than 1 part in 100
even for distortions of up to 14% and may be ignored.
However true RMS reading meters are important
for some other applications.

CCIF Intermodulation Measurement

As previously discussed the main advantage of the
two frequency methods of intermodulation measure-
ment is that a very low distortion source may not be
required. There are methods to CCIF (Comite Con-
sultatif International Telephonique) and SMPTE
(Society of Motion Picture and Television Engineers)
standards. The two methods may give widely differ-
ing results and it is revealing to use them both in
performance measurements. For the CCIF measure-
ment the test signal consists of two sinewaves of
equal amplitude but close together in frequency The
basic block diagram is shown in Fig. 5.

130

IM(CCIF) meter

Fig. 5. Intermodulation distortion measurement (CCIF standards).

Two tone source Amplifier

under test

Two frequencies (perhaps 1-1kHz and 900Hz) are
summed and applied to the amplifier under test. The
low pass filter removes all the odd order inter-
modulation products, (2f,—f.), (3fi—2f:), etc, and
the sum components, (f;+f.), (2f,+f.), etc. The even
order intermodulation products, (fi—f:). 2(fi—fy),
3(fi—f), etc, are indicated on a peak reading meter
M2. This is compared with the peak reading on MI
for the input signal and the IM distortion cal-
culated:—

IM (CCIF) - M2, 1007,
M

Although this technique only indicates an inter-
modulation distortion figure obtained by measuring
certain even order components it is still useful for
routine testing.

SMPTE Intermodulation Measurement

In the SMPTE method two tones widely separated
in frequency are used, with the amplitude of the low
frequency fi being four times that of the high fre-
quency f. Typical frequencies would be 1kHz and
10kHz. When this two tone signal is amplified by a
non-linear system the intermodulation will produce
sidebands symmetrically spaced about f.. For
example, (f2+f1), (f2+2f)), etc. The basic block dia-
gram is shown in Fig. 6.

Detector

’ High pass
a filter
ol O =

M1

Two tone source Amplifier IM(SMPTE) meter

under test
Fig. 6 Intermodulation distortion measurement (SMPTE standards).

In the measurement the low frequency tone fi is re-
moved by a high pass filter, leaving an amplitude
modulated waveform at a carrier frequency of f:
which is detected and indicated on M2. The inter-
modulation distortion is given by the conventional
expression for modulation depth.

sidebands level ~ M2

e T == x 1009
carrier level M1

IM (SMPTE) =

Practical Information

When measurements are made on an amplifier
using the techniques discussed it is found that there
is no simple rule for comparing the different results,
and each technique has its own advantages and dis-
advantages. Most published amplifier specifications

www.americanradiohistorv.com
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Standard Post Office type.

027 1y

Tested and
Guaranteed
Paks
8 4

== Unmarked

.
Make a rev counter}

for your car

block will turn any 0-1mA meter into a linear
and accurate rev. counter for any car with
normal coil ignition
system.

e

Telephone [ tx GPU Push Button
Corner Intercom Telephones

Exactly as internal telephone sysiems still «n
COMRLENE everyday use wher? automatic Internal ex-
TELEPHONES changes have not yet taken over. A_vailgble in
Normal Household Type §, 10 or 15 ways. Complete with circuits and

instructions. Necessary 24 pair cable 22p per
G.P.O. o“ly O P&P yard. Price of each instrument is independant
p 45p each ot the number of ways.

£2.75 05.385p - ovonen

Lable can be sent by Parcel Post. Post and
Packing per 50 yds. 733p.

Extension Telephones. 71ip each. p.p 27}p.
£1-373 for 2. P.&P. 55p.

These phones are extensions and do not con-
tain bells.

Electronic Tran.g.isfpkr'
Ignition £6:60 i Vax

incl. V.A.T.

p.&p.11p
Ready built & tested unit £9-90 int. V.A.T.
Now in kit form, we offer this 'up-to-the-
minute'" etectronic ignition system. Simple to
make, full instructions supplied with these
outstanding features. Transistor and con-
ventional switchability, burglar proof tock-up

TELEPHONE DIALS

Guaranteed in
working order.

POST & PACKING 164 g

lgg

T NN

iN4007 Sil. Rec. diodes. d f 1 ti d itive Wireless Dec. issue, complete with application
1.000 PIV [amp plastic SSP ?:Zmpaal:itgmlay‘!c alarm, negative and positiv data £1.10p,

Io Reed Swilches, 17 long, 55 e - = \v,n‘ INTEGRATED CIRCUITS
4" dia. High Speed P.O. P < 7 N T = \\\\\ . We stock a large range of I.Cs at very com-
type pelit:’ve prices (troEm 11p each). These are ali
Mixed Diodes, Germ, listed in our FREE Catalogue, see coupon

100 &5 ones ete. ) 55p New x Hatch \\\ below.

Marked and Unmarked.

30 Shortlead Transistors, BE Our new vastly improved Mark Two Cross d METRICATION CHARTS now available
NPN Silicon Pianar types P Hatch Generator is now available " This fantastically detailed conversion calcula-

: Featuring plug in IC's and a more sensitive tor carries thousands of classified references

6 Integrated Circuits. SSP sync. pick-up circuit. The case is virtually between metric and British (and U.S.A.)
4 Gates BMC 962, 2 Flip unbreakable—ideal for the engineer's tool measurements of length, area, volume, liquid 1
Flops BMC 945 box—and only measures 3” x 54" x 3". We have measure, weights etc.

2 Sil Power ‘éaDn153I1s/'1°3’25 SSP aTlr\ia%y r‘eat.ieivedpaanlyarge order from a major Pocket Size 15p Wall Chart 18p
comp pair V. Ren com .

4 2N3055 type NPN Sil. 55 Ready buiit . Comple!e a LOW COST DUEL IN LINE 1.C. SOCKETS
power transistors. Below P unit kit 14 pin type at 164p each | Now new low profile
spec. devices only 16 pin type at 1Bp each | type
3819 N Channel FETs (includes V.A.T.and p. & p. but no batteries) =

4 e pasticcase  S5P BOOKS

s Py 2. oa
Over 1,000,000" ¢,

\ s Z
/4
Untested Paks | | Transistors
4
50 Germanium Transistors SSP n Stock (4
PNP. AF gnd RF We hold a very large range of fully marked.
Iso Germanium Diodes 55 tested and guaranteed transistors, power
Min. glass type P transistors, diodes ?)nd rectifiers at very
Silicon Diodes DO-7 competltive prices. lease send for free
Ioo glass equiv. to OA200, SSP § catalogue.
O ' ] Our very popular 4p transistors
100 5 Dy gme: 55p S TYPE A" PNP Silicon alloy, TO-5 can
| \ TYPE "'B’' PNP Silicon, plastic encapsulation
IS Experimenters’ Pak of SSP \ TYPE “E' PNP Germanium AF or RF
i Integrated Circuits, Data \ TYPE "F'" NPN Silicon plastic encapsulation
supplied ) § TYPE "G’ NPN silicon similar ZTX 300 range
IS Power Transistors, PNP, 55 \ TYPE ''H'" PNP silicon similar ZTX 500 range
Germ. NPN Silicon P ES RELAVS FOR
TO-3 Can. § 8 VARIOUS TYPES £I - I 0
]Q 381N Channel FETs 55p B P &P 21ip p
plastic case type P §
=

High Speed
Magnetic
Counter

4 digit (non-reset) 24V or 48V (state which)
4x1x1in. 33p. P.&P. 5p.

‘TACHO BLOCK'. This encapsulated

£|mp each

b/
L
'

/ 7

. L »
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LIERS OF SEMI-CONDUCTORS TO THE WORLD
\\\\\\\\\\\\\\\\\\\\\\\\\

Plastic Power
Transistors

RANGES

These are 40W and 90W Silicon Plastic Power
Transistors of the very latest design, available
In NPN or PNP at the most shatteringly low
prices of all time. We have been selling these
successfully in quantity to all parts of the
world and we are proud to offer them under
our Tested and Guaranteed terms.

Range 1. VCE. Min 15. HFE Min 15.

112 13-25  26-50 \

40 Watt 22 200 180 RN\

90 Watt 26ip 24ip 22p \

Range 2. VCE. Min. 40. HFE Min 40 \\
1-12 13-25  26-50 [\ §

40 Watt I3p IMp 29p

90 Watt 38ip 36ip 33p

Complementary pairs matched for gain at
3 amps. 11p extra per pair. Please state NPN
or PNP on order.

LM380 Audio I.C. as featured in Practical

We have a large selection of Reference and
Technical Books in stock. Details are in our
latest Catalogue. Send for it TODAY. using
the coupon below. N.B. Books are vold of

Send for lists of publications

T,
Our famous P1Pak

is still leading in value

Full of Short Lead Semiconductors & Electronic
Components, approx. 170. We guarantee at
least 30 really high quality factory marked
Transistors PNP & NPN, and a host of Diodes
& Rectifiers mounted on Printed Circuit Panels.
Identification Chart supplied to give some

information on the Transistors.

11p P & P on this Pak.
Please ask for Pak P.1.only
Y,
Please send me the FREE Bi-Pre-Pak Catalogue.

M

T, T

\\\\\\

\

Y

NAME

ADDRESS

MINIMUM ORDER 50p. CASH WITH ORDER
PLEASE. Add 11p post and packing per order
OVERSEAS ADD EXTRA FOR POSTAGE

BUY THESE GOODS WITH ACCESS

———

N

Dept.D, 222-224 WEST ROAD, WESTCLIFF-ON-SEA, ESSEX.
TELEPHONE: SOUTHEND (0702) 46344.
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ALL PRICES INCLUDE V.A.

SPEAKER BARGAINS
EMI 137 x 8” 3, 8 or 15 ohm
Plaln .. 35
With Co-Axial Tweeter ..
Twin Tweeter J
Type 350 8 or 15 ohm,
0 watt
8 ohm, 10 watt
8 ohm, 10 watt
8 ohm, 20 watt
8" x 5” C/Mag. 5 watt
8” x 5” Dualcone
8 ohm, 10 watt
GOODMANS H" 8 ohm
Dualcone

N aaune WRN
Spuue wnoe M
38HI8 483

g &

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

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

10 watt 5 2-40
Cone Twester 8 ohm, 3 watt I 40
Horn Tweeter 8 ohm, 20 watt 5-85

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

ohm) og og
P. & P.

KIT FORM CABINETS TEAK VENEER

12 x12 x 6 with 8" 8
64" and 3}” cut ou 2-45
17 x 10 x 9 with B” or 13 x B"
cutout 3-50

18 x 11 x 9 with 13" X 8" cutout
for EMi 350 .

P. & P. ea.

MICROPHONES

CM20 Crystal Hand .. -50

CM70 Planet stick metal,
switch crystal -55

DM 160 Dynamic um-dlr. ball

tal
UD130 SOKISOO ohm “unl-dic
ball meal .. - 50

-95

TW206 .. N ag -
CONDENSER MIKE 600 ohm,
unl-dir
Cassette Stlck Mike with R.
Control onfoff switch
(2-5 & 3-5mm J/Ply)
P.&P.

SOLDERING IRONS
ANTEX CN240 15 watt 1-80
SK 1 Kit(15 watt Iron
2 spare Blb etc.).. 2-

X25 25 watt (low
leakage) °a og oo
P. & P.

CARTRIDGES
ACOS GP91/2SC or GP91/3$C
Stereo comp. .
GP93/1 Stereo crys..
GP94[1 Stereo crys..
GPAsH o aa

SONOTONE
9THAC Stereo cer. dlam.

1
1
1
1
1-
1
1

19-T| Stereo crystal

BSR SC5M Stereo ceramic 2
SX5H Stereo crystal .. 1
SX5M Stereo crystal .. 1-
X5H  Mona/stereo 1
X5M Mono/stereo .. 1-2

GOLDRING G800 G850 £3-85 £2-

STYLI for above cartridges

Sapphlre -35 D. Dlamond 1

GOLDRING GBOO PGBSO

BATTERY ELIMINATORS
240v Input 6, 7-5 or 9 300mA
12v_d.c. Input (fits In car

tighter socket) 6, 7-5 0r 8
d.c. output at 300mA
P. & P.

TAPES Stnd. LP DP
5" 45p S5p 70p
53" 55p 65p 95p

Stnd. LP
P 70p 1-00p 1-30p
P.&P.1-3, Op ea. 4 or more, lot 30p

LOW NOISE CASSETTES
1-5 61
35p

Casseue Head Cleaner
& P. 1-5 3p ea. 6-10, 15p Iot
11-20 Post Free.

18p
22p
25p

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

BIB ACCESSORIES
Tape Editing Kit Ref. 23 1-30
Recording Tape
Splicer oo Ref.20 1-15
Cassatte Tape,
editing Ref. 1-40
Casseﬂe Salvage Kit Ref. 29 40p
12’s Cassette Case Ref. 34 £1-00
Stylus Balance Ref. 32A 1-15
Splrit Lever R -50
Hi-Fi Stereo Test Cassena 1-90
Groove-Kieen Record Cleaner 1-90
P. & P. 10

BUDGET SPEAKER
SYSTEMS
1. Pr. of 10watt 8ohm 2 speaker
system in deluxe teak veneer

cabinet 18° x 117 x 8" wired,
inc. plugs. £25-00 per palr.

2. Pr. of 20watt ohm 2 speaker
system, frea. response 50 c.p.s.
0 17,000 c.p.s. Teak veneer cab.
214" x 127 x 97 with 12it. cable
and plugs. £29-95 per palr.

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

Riversdale Electronics

Mail Order Department @0
PO.Box 470, Manchester M60 4 BU.
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AR-2020
Quadraphonic Receiver

Digital Thermometer 1D-1390
Pocket Calculator 1C-2006 §

Ultrasonic Cleaner GD-1150

Small Engine Tune-Up Meter
CM-1045

there’s always
something new

from Heathkit

Handcrafted electronics with kit savings and plus values.
Whatever your requirements Quadraphonics, Calculators,
Digital home electronics, Ultrasonics, Automotive testers, etc.,
we offer something for every interest — every walk of life.

Want to know more? Read all about the wonderful world
of Heathkit electronics in the FREE Catalogue.

Free

Please send me the FREE Heathkit Cata- "‘
logue & details of Monthly budget plans.

4 NAME

ADDRESS

| HEATH (GLOS.) LTD. DEPT PW/6/74
Bristol Road
Gloucester GL2-6EE

| HEATH

mberger

SHOWROOM LONDON:- 233 Tottenham Ct. Rd.

WwWwWw . americanradiohistorv.com
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give the total harmonic distortion curves for various
power levels, but intermodulation methods are valu-
able for very low distortion levels (less than 0-25%),
In general for intermodulation measurements the
peak to peak input voltage should be the same as for
simple harmonic distortion measurements, and all the
frequencies involved should be within the pass band
of the amplifier under the test.

Naturally the test signals should be combined in
a way which does not introduce any intermodulation,
the virtual earth summing amplifier is ideal, and the
measuring instrumentation itself should be above
reproach from a distortion and noise viewpoint.

Basic Causes and Cures

In a class B push-pull amplifier one output transis-
tor conducts for one half of the cycle, and the other
transistor conducts for the other half of the cycle.
This gives an improved efficiency over a class A
amplifier and is extensively used in audio power
stages. However, due to the 0:6V base to emitter
potential required for each transistor there is a
region of input voltage around OV where the output
voltage is very small.

Output transistors

+Vee

-

Fig. 7 : Distortion production in complementary class B emitter follower
power amplifier output stage.

As shown in Fig. 7 this produces considerable
crossover distortion and a reduction of gain in this
region. The main problem in audio power amplifier
design is the reduction of crossover distortion with-
out degrading the thermal stability of the output
stage, and many articles have been written on this
dspect. The simplest remedy is to enclose the class
B output stage within a negative feedback loop to
reduce this distortion, as shown in Fig. 8.

The loop gain “forces” the input voltage of the
output stage so that this non-linear transition is as
rapid as possible. This arrangement has several
disadvantages. Firstly, the amount of feedback
needed is considerable and, secondly, the distortion
has a high harmonic content so that the frequency

Output transistors
Ve

1-2 volts

A WA NG

Fig. 8 : Reduction of distortion of output stage by overall negative
feedback.

response around the loop has to be maintained far
outside the audio band. If an amplifier had 2%
distortion without feedback, and its gain were re-
duced by 26dB, we would now expect the distortion
to be reduced to 0-1%.

For a conservatively designed system this would
be correct in practice, and at low levels. However
at high signal levels the slope of the input/output
gain characteristics will change. It can be shown that
although the 2nd harmonic distortion may be re
duced, the 3rd and higher order distortions may be
INCREASED by the feedback around the loop. The
net result might be that the amplifier might actually
need 35dB of feedback to reduce the THD to 0-1%.
Clearly, it is important to reduce the distortion to an
absolute minimum BEFORE applying overall feed-
back.

Bias network

Output transistors

20 mA gquiescent
current

+ Ve

=Vee

Wy

Fig. 9: Distortion reduction in class B output stage by means of a small
quiescent current.
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= +I;

D)
e

Fig. 10: A plot of oultput voltage against input current for the output
stage of Fig. 7.

The basic circuit of Fig. 8 can be improved by
biasing the transistors so that each conducts slightly
even when there is no input signal, as shown in Fig. 9.
This is very effective in reducing crossover distortion
but may introduce the danger of thermal runaway.
One treatment has the driver stage directly coupled
to the load at low signal levels, but allows the output
stage to conduct only at high signal levels. This gives
a high efficiency but needs a special driver trans-
former. Another proposal adds a non-linear resistance
network in the base circuit of complementary output
transistors to compensate for the non-linear input
impedance at low signal levels.

160 I——— e
140+ — 44— —_— —
{
120+ - | - et e L T ey
. Q F¥
£ oL 4
o>
§ 80 \
[
el - o K SR
o | 2N3055
.2 40._ b a8 A 1
3 1
&
00—~ e =P
1 1
001 01 1 10

Fig. 11 The beta dropout characteristics for two iransistor types.

Collector current {(amps)

However since a transistor is essentially a current
operated device, the output voltage of Fig. 7 more
closely reproduces the input CURRENT, as shown
in Fig. 10. There is still a residual non-linearity near
the crossover due to the decrease in 8 at low current
levels in the output transistors, and also non-linearity
over the whole transfer characteristics due to
changes over the whole region. The popular 2N3055
type is poor in this respect, with the triple diffused
planar power transistor giving an improved perfor-
mance at a price. This is illustrated in Fig. 11.

Since the input impedance of the output transistors
becomes high when the input voltage is near zero,
the current drive must be supplied from a high
impedance source. At each zero crossing the transis-
tor drive can more readily step the necessary 1-2V. If
suitable precautions are observed then thermal
stability is not impaired.

To be continued
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IN THE
JUNE ISSUE

THE VLP SYSTEM

The Philips video long play disc system at present
under development offers a reasonable cost home
colour video playback system. The discs them-
selves are similar to conventional gramophone LP
records and can be mass-pressed in the same way.
The whole system has many ingenious features,
from the way in which the full PAL signal plus
sound is impressed on the disc as a modulated
pattern of pits and scanned for playback by a laser
to the signal encoding and automatic controt
techniques used.

PYE COLOUR RECEIVER FAULTS

Paul Soanes describes various fault conditions
commonly experienced in the Pye group's 691, 693
and 697 single-standard colour chassis.

IC IF PR.EAMPLIFIER

Lack of gain in an if. strip can be overcome by
adding a preamplifier between the tuner unit and
the i.f. strip. The problem can occur when a
different type of tuner unit is being used or a set
is being assembled from various surplus units
The preamplifier to be described uses a pA703C
i.c. and was designed for use in a colour receiver.

SERVICING TV RECEIVERS

The next chassis to be dealt with by Les Lawry-
Johns is the Philips 300 series single-standard
monochrome chassis.

PLUS ALL THE REGULAR FEATURES

Detalis of the June issue are subject to the current
national situation at time of going to press.

Please  reserve/deliver the * JUNE issue of
TELEVISION (25p) and continue every month until
further notice.

www.americanradiohistorv.com
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MAPLIN ELECTRONIC SUPPLIES

¥ SAME
DAY
SERSVICE

L;‘R(llﬂ
S lALL

Model 120 digitally derived from a BINCGLE h.f. master oscillator.
% Initial tuning for the WHOLE ORGAN: ONE TRANSISTORS, DIODES & iC’s.

PROJECTS DESERVE A en Ill‘l(m SIMELE fxDiU;TE“EN}\ k eltive tuning NEVER | 40127 25p | BF194 15p | 0A90 7
3 8 xternal control allows instant tune-up 9, 0 BFY51 29 0A91 8
PROFESSIONAL QUALITY INSTRU- to other musicians. +¢ Outputs will directly drive most ﬁg}ws; ?73 4\”.,,1)0.2 gO: INO14 4::
MENT CASE—4 MODELS e types of dividers including the S8AJ110. % And each | i pyqn 47p | 0044 20p | 1N4148 4p
o output can also be used as a direct tone source. ¢ Vari- AD161/2 2p 20p | 1N4001 8p
Model 120 all aluminium two part able DEPTH AND RATE tremulant optional extra. | RGio7 10p 28p | IN4002 8ip
conatruction. Top and sides, blue % Cald-plated plug-in edge connexion. % Complete | geigs 10p 24p | 1N4003 7P
hammer finish. front, rear and fibre glaxs board (including tremulant if required) ONLY | 3109 10p | 25p | 1N4001 7ip
bage: white, Others: mild steel 3-7in. x 4-5in. ¥ Very low power consumption. BC147 10p 45p | 1N4005 8p
%rh"" l;’”' P‘:’.‘T"“C“?‘"-] ——  EXTREMELY ECONOMICAL % S.a.e. please | BC148 10p 33p | 1N4006 8ip
e D ok PLICE. + Ready built, tested | for full technical | BC149 1z 2 | 1N4007 2
d s § - i . and fully guaranteed. details. BC168 ] D 5 P
able aluminium front panel finished in white. DMO2T (with fremulant) ONLY BC169C 12p 29 10p WO4 33p

Dimensions in inches. Model 320 £14-25 Trade enquiries BCI82L 10p | 2N2926G 10p | 441(, 8- pm
tel w o D Pri DMO2 (without tremulant) £12 25. welcome. BC204 14p “\"10§3 18p 36p
e 5 % s £1.85 | SAJ110 7-stage frequency divider in one 14 pin DIL gy 4D | I don ,410 14 P
220 8 & 31 £2.65 | package. Sine or square e input allows operation &i)}‘l‘%‘ 549 YAzl 71’ DIL S - P
291 8 § 5 £2.90 | from almost any type of master oe_millator including the {‘le‘%]‘/" 51_28 BYI?‘? 16: HEhs ocke! sZOp
3920 o 57 DMO= (when 97 notes are available). Square wave BDL35 36p BY164 58p | 14-pin 18p

12 8
Chassis for model 320 £1-76 extra.

Please send s.a.e.

for free illustrated leafiet.

circuitry.

THE DMO2

% 13 frequencies from C8 to C9.

price for pack of 12: £25-00.

ORGAN BUILDERS

MES announce the very latest development in organ

13 BMaster Frequencies on ONF tiny circuit board.
LOOK AT THESE AMAZING ADVANTAGES
+ Each frequency

outputs may be modified to saw-tooth by the addition
of a f=w components. 8AJ110: £2-83 each OR special
8.a.c. please for data sheet.

MAPLIN: Projected site of Landon's third airport.

See our catalogue for our full range of transistors. 74 series
I.C.'a brulges ete.

CAPACITORS

Sub-miniature

Axial lead electrolvtic -
Mtd V Price Mtd V Price
6-38p
A8 16 6p
63 10p

4 6p Mfd V Price

PLUGS AND SOCKETS

WE KNOW YOU NEED
clear  illustrations

o
f‘g’: The MES 1974 Catalogue
= 82) is STACKED with dozens
oS ) of tempting new tines.
7‘ x BRIMMING OVER with
Y 1
e D and detailed data.
{1 WE'RE WAITING
TO RUSH YOU
~ A COPY.
\) You'll be IMPRESSED

DIN PLUGS MAINS W88 8 way chassis B8td. i” stereo plug
2 pin (1 tlat) 8p P350 3 pin 1-5A socket 82p Plastic 18p
3 pin 8p chawis plug with Screened 30p
4 pin, 5 pin A line socket. Per N Oprr: mono socket
(180, 5 pin B pair ggp PHONO g, 17 10p: Moulled
(240°), 6 pin 10p SA 2190 3 pin 54 DIk plustic 8D 1o ocket 17 with
chassia plug  20p FIUg screene 4" 2 break contacts

SA 1882 Line socker  Chinsis socket  4p 345 poyided stereo

DIN Sockets for ahove 23p socket }” with 3
2 pin P JACK break contacts 18p;
3 pin, 4 pin, 5 pin McMURDOQ 8td. i” mono plug 3-imm. plug plastic

with our POST FREE
ordering aystein, EX.
CITED by our BIG
‘ VALUE discount vouch-

\ ers, STAGGERED by our

\ UNBEATABLE speed of

A service, Takc the first
step towaris real service

b NOW! Send ONLY 25p

/ i for  our  beautifully
produced catalogue and

& D g oe ;g; A (180°), b pin B RP8 8 way chawis Plastic 13p 9p: screencd 16p; | |~ ba®  feave the rest touet
] 2 240° b i He: d 1 0] ket 5
he %0» 3300 63 %P (240°), 7p. 6 pin 8p plug 47p Sereene 21p open socket 8p
63 22p 4700 4 22p
LINEARS
POTENTIOMETERS oaa0us o
LH0042C. TO4S (TO5), FET ifp Op Amp £4-25p
OMNIUM LM: xgn 8-pin DIL. Op Amp 50
Rotary miniature carbon track }” spindle MC1303L. 14-pin DIL. Stereo Preamplifier £1-39p
GATHERUM 5 3" & MCI310P. I4-pin DIL. FM Stereo Decoder (no coils
Single gang Lin or Log needed) 3-15p
PP3, 6 ete. baltery elip dual min, 8p 5k, 10k, 25k, 50k, 100k, 250k, MEC5040. clectronic attenuator 95p
. 500k, 1M, 2M (and 1k Lin) 14p MIC8010. 8-pin b 1W Audio Power Amp £1-37p
PP, 9 ete. battery clip separate per pair  8p 4000B § watt Audio Amp 38p
05V, 8-pin DIL, Precision Timer 79p
S:al:::rmnd”e clips 1 red, 1 black msula:\lfgd 5618, 16-pin DIL, Phase Locked Loop £4.48p
8G3402N \mp!lﬂcr/Multlphcr £1-69p
¢
Solder Multicore ®2swg 10 metres 20p SPI}]L,: . I4-pin DIL Four Quadrant Analogue Multi- D
Silicone grease in special dispenser 20ml. 43p nAT23C. TOYS (TO5). 2 to 37V Voltage Regulator 80p
Dual gang 8ingle gang with DP awiteh | #A723C. 14-pin DIL, 2 to 37V Voltage Regulator 80p
Red neon 240V panel mounting 25p | (8tereo) without 250V 2A Log or Lin 5k to | #AT41C. S-pin DIL. Op Amp 38p
switch Log or Lin 2M as above 29p | #AT4IC, 14-pin DIL, Op Amp 45p
Lacing Cord Strong rayon cored PVC| sy to 9M as HAT47C. 14-pin DIL, D\ldl Op Amp £1-05p
25m. 51p | above 44p. 1A748C. 8-pin DIL. Op 38p
R, ZN414. TO3. TRF Rad

Panel fuse holders 20mw 20p; 117 35p ERESETS 2 - IO £1-20p

Transformers
LT700 min. output transformer Pri. 1-2k Q
Sec. 5 Q 200mW 50p

Sub-min. Mains Transforiner
6+0-6V 100mA 86p

Sub-miniature 0-1W
Vert or Horiz
100, 250, 500, 1k,

25k, 5k, 10k, 25k,
50k, 100k, 230k,
500k, 1M 8p

Full data, pin counexions. etc., on nearly all types listed in our
catalogue. Price 25p

12-0-12V 50mA 95p
8ize:Both approx. 30 x 27 x 25mm.

Min. Mains Transformer (Size: 46 x 31 X
38mum) 0-12V 250mA, 0-12V 250mA  £1-36

Mains transformer MT3AT
Pri. 200-220-240V. Sec. 12-15-20-24-30V 24
£3-31

Mains Transformer MT206AT
Pri.  200-220-240vV, Sec. 0-15-20V 1A,
0-15-20V 14 £3-88
Also in stock : Wide range of brass and nylon
nuts, bolts and washers <+ solder tags,
shakeproof washers ete.

RESISTORS

Carbon Film iW 5% 1Q to 1M; 10% 1-2M to 10M E12 1p
Carbon Film §W 5% 10 to 10Q: 10% 1-2M to 10M E12 1p
Carbon Film {W 5% 11Q to 910k El12 & E24 1p

Carbon Film 1W 5% 100 to 10M El2 3ip

Metal Oxide }W 2% 10Q to 1M
Wirewound 2{W 109% 0-22ohms to 0-47ohms El12 12p
Wirewound 2tW 5% lohm to 270chms El12 12p

E12 values 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82 and decades
E24 values 11, 13, 16, 20, 24, 30, 36, 43, 51, 62, 75, 91 and decades

SWITCHES

Rotary with adjustable stop 1 pole 2to 12 way; 2 pole 2 to 6 w ay;
3 pole 2 to 4 way: 4 pole 2 or 3 way, each 32p.
Mains rotary DPST 250V 2A 20p.

Push to make Slide Bub-

non-locking miniature
14p DPDT 9p

Sub-miniature toggle DPDT
. (12 x 125 x l4mm excl.
Toggle 250V 1-54  topgle) 250V 3A  70p
with ON/OFF
plate 25p.

Please add 109,
to the final total.

VAT

Post & packing FREE in U.K.

(I10p 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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TOP QUALITY—LOW COST

P.R40

SOLID STATE
R.F. PRESELECTOR

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

It employs Silicon “N" Channel FET (Field Effect Transistor) front end
lollowed by silicon NPN Broad Band R.F. Amp., and will substantially improve
receiver per!ormance over the range | -5 to 35 MHz, providing a consxderable
increase in gain up to an overall average of 30dB, with improved image
rejection and noise ratio.

Supplied complete with co-ax plug (less standard 9 volt PP6 Battery). 12
months Guarantee . . . £11-13 Carr. /VAT Paid

MULTIBAND—6

SOLID STATE
SHORT WAVE RECEIVER.KIT

All transistor T.R.F. Receiver tunes 550 KHz to 30 MHz (540 to 10 metres)
complete coverage—no gaps. Medium waves—Trawlers—Ship / Shore
Telephone—All Six Amateur Bands 160-10 metres—International 8roadcast
from Australia, Far East, Russia, USA etc. using 4 miniature plug in Coils.
Hi-Gain FET Regen. Det./AF/AF Module glvnng fuII loudspeaker output to
any external 2/3 ohm speaker. Receives AM/C

Separate Electrical Bandspread, Calibrated Main Tunlng.

A Quality CODAR-KIT with 12 months Guarantee. No technical knowledge
required, simple to build, printed circuit and Pictorial Instruction Manual.

fully detailed step by step.
Complete Kit with 4 Coils (less standard PP6 battery). £16-40
Stamp brings illuscrated leaflets. Carr./VAT Paid

(@) /AR

ON THE DESIGN STAFF— c n n A “ B TELECOMMUNICATIONS AND ELECTRONIC
G3ISZM G3IRE EQUIPMEAI:TNSLSJPPLIERS TO H.M.AND OVERSEAS

VALCON WORKS - BURRELL BUILDINGS - CHURCHILL INDUSTRIAL ESTATE - LANCING - SUSSEX

Tel. 090-63-61901 BNI5 - 8TZ

AMATEUR RADIO EQUIPMENT

CR70A

COMMUNICATION RECEIVER

The CODAR CR70A is an outstanding general coverage communication
receiver, ideal for the keen S.W.L.
It tunes from 540 metres medium through to 10 metres with no gaps.
Covers shipping, coastguard and distress frequencies, all six amateur
bands 160-10 metres, International broadcast, Met. stations etc. etc.
giving world-wide reception. Exclusive features include Air-spaced
CODAR-COIL Hi-“Q™ Aerial input, illuminated Meter and Slide
Rule Scale, Two Speed vernier tuning. Switched B.F.O. for CW/SSB
signals. Separate output for Tape recorder.
Ready to plug in to 200/240 volts A.C. it only needs your aerial and a
2/3 ohm loudspeaker to bring the world to your finger tips. 12 months
full guarantee.

Complete ready built £32-58 Carr./VAT Paid
NOTE. The CR70A has achieved a world wide reputation for quality
and performance, and is exported to many countries throughout the
world.
Illustrated leaflets are sent on request, together with lists of un-
solicited testimonials, the original letters being available for inspection
at any time.

]

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

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

...there are over
8,000 electronic
components
That is, i
WTHN AR I

N 9 If you're not, the distance is
@9 %@o between you and your near-
ogﬁ 0 est post box.

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

Send off the coupon today with cheque or
Postal Order for 77p. Your catalogue will
come by return post.

The price of 77p applies only to calalogues
purchased by customers in the U.K. and in
BFPQ addresses.

r--------------------------1
. Please write your Name end Address in block capitals ﬂ .
8 ]
: Name 1

[ ]
§ Address M
! — 1
l ]
| Home Radio (Components) Ltd. ®eo? No 912065, London [
. Dept. PW, 234-240 London Road, Mitcham, CR4 3HD. [}
hbeseosrweehosessssnssesees s ow ool
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station
SEPARATOR

N. GRAHAM

ITH the onslaught of local radio stations,
BBC and IBA, to the medium wave band
some form of frequency separation may
be required in some areas. The writer decided to
make something more compatible with the living
room than the now famous PW frame aerial. Con-
sequently it was decided to try a ferrite rod aerial
as a possible solution. Of course, if the radio is a
transistor one then it will alimost certainly have an
internal ferrite rod aerial so the set can be rotated
to eliminate unwanted stations.

s

365pF i‘ IH To recetver
7r It aerial terminals
7. Qi
[l
(a)
Tuning
capacitor
1
Al Ferrite rod
‘ 8" x %"dia.
X2 1 tulrn X1
I
30turns 30 turns

Windings all 20sw.g
enamel and in same
direction

® CZD

Fig. 1(a): Prototype circuit for medium waves only. (b) shows con-
struction of circuit using a ferrite rod.

Unwanted signal

Wanted signa!
iy yd
\\
~ /s
- == S— / *

Ferrite
rod

@D,

Fig. 2: The ferrite rod aerial has a broad maximum pick-up at right
angles to its axis and a very sharp minimum off each end.

Results proved exciting and the circuit shown in
Fig. 1a was effective in separating stations having
only a small front-to-back angle, Fig. 2. It occurred
to the writer to add .another winding to the rod to
cover the long wave band, Fig. 3. Going a step
further another coil was added for the short wave
bands, Fig. 4, according to the table. When fixing
this coil on the rod tune to the highest frequency
and slide the coil along the rod for maximum
signal.

At this point thoughts turned to the possibility
of switching the coils and producing an aerial tuning
unit (ATU). The tuning capacitor can be changed
for a two-gang- capacitor and connected as in Fig. 5,
using an external aerial.

120 turns |
5 36swg

3
3 i
ra‘| /e”ame ‘xz fig b
. || — ..:l-lllllllllll
I | NN,
|| I,
|
*-Grommets
Y1 CKGEIE
- D),

Fig.3: Construction of the fong wave coil on one end of the ferrite rod.

| Grommets

*X‘I figib ‘A
ot . n
atl b
z2
21
Wound with 3t 6-26MH2
20swg. 4t 5-22MHz
enamel 5t 4-20MHz
6t 3-5-18MHz
17t 3-16MHz

Fig. 4:The short wave coil at the other end of the rod, the number of
turns depending upon the tuning range required.
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Construction

Construction is simple, as shown in Fig. 1b and
Figs. 3/4, the rod being mounted in a plastic or
wooden case. The case must not be of metal, which
would screen the rod aerial. First make the single
turn link at the centre of the rod, holding it down
with polystyrene cement or plastic insulating tape.

k' ),:‘@_ «'5(’ vg‘\ s .

L Lot l_3b§p?‘ ‘
. / _7'1 o

365pF

Fig.5: When an external aerial is used the single tuning capacitor is
replaced by a two-gang unit.

Next wind on the two 30-turn coils either side of
the link and join their inner ends together and take
them to earth. The outer end of each coil can be
held with cement or under a grommet chosen to be
a good fit on the rod. Do not be tempted to use
more than one turn for the link. It may increase
the signal transfer but will reduce selectivity. Add
the short wave and long wave coils if these are
required, Fig. 6.

To receiver

Ferrite rod

Tl

Aerial

365+365pF

7

Fig. 6: The complete circuit as finally adopted, Complete short wave
coverage is obtalned with one tapped coil and range switch.

In use

If the receiver has an S-meter peak the wanted
signal and then rotate the rod to eliminate the un-
wanted signal at the same time keeping the circuit
tuned using the unit’s tuning capacitor. A point
will be found where the wanted signal level is accept-
able, consistent with minimum unwanted signal. If
the receiver has a manual RF gain control keep
the gain as low as possible to prevent the signal
operating the automatic gain control which would
tend to negate any adjustments made.
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The tuning unit is contained in a plastic box, the ferrite rod being
mounted In the square plastic tube which swivels on top of the box.

It was found necessary to use a reduction drive
on the tuning capacitor as the point at which an

unwanted signal could be eliminated was quite
critical. |

w TEGHNIGROSS
“ZZI,[ N 0.4 suutio

WATCH P.W. FOR DETAILS OF

P.W. STEREO SUPER SEPARATES
COMING SOON!
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i Wimli{egon 1ts'
asned out: PRACTICAL
Hav‘eNagowith... WIRELESS

TELE-TENNIS

Have you seen those slot-
machine games where you
play tennis on a television
screen? Now you can make
your own! TELE-TENNIS is
designed to be plugged into
the aerial socket of a 625-line
television set. Switch on and
the game commences. The
‘‘court” outline is shown; you
can move the two ‘‘bats'" by
simple controls; press the
button and the ‘‘ball” is
served.

Fascinating fun for all the
family. Raise funds at garden
parties, fetes, rallies or clubs.
Part 1 in the July issue.

ALSO

‘SEVERN’ 4-BAND
PORTABLE

Four switched bands cover the long, medium and short
waves from 160kHz to 15MHz. Each stage can be built
and tested separately before final assembly. Initially
you may fit only the bands of interest to you

GENERAL PURPOSE
PREANMPLIFIER

Wide bandwidth 10Hz to 700kHz with gain switched in
five steps, 20, 30, 40, 50 and 60dB and maximum output
of 4 volts RMS

JULY ISSUE ON SALE IN JUNE

The above details are subject to the national industrial situation
at the time of going to press.
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Peter Richards

involved with discos of one sort or another.

For most of these some sort of light show is
required. The unit described here will flash, in time
with the music, three independent lamps, (or sets
of lamps) up to 250 watts per channel. One lamp
responds to bass, one to middle, and the other to
treble. Also provided is a facility to turn any of the
lamps on full, or off completely. The channels are
identified as follows—Red for bass, Green for middle
and Blue for treble.

AF CIRCUITRY

The audio input is applied to the filter network
which divides it into treble, middle and bass. The
signal levels in the three channels are controlled

TO-DAY, many young electronics enthusiasts are

140

for the disc«

by VR1, VR2 and VR3 respectively. A master control
is not required as the filter network, being entirely
passive, cannot be overloaded. Each filter is based
on simple tone control networks which favour the
appropriate frequency range. The separation of
treble, middle and bass is not complete, but is
sufficient for this application.

The following description applies to the Blue
channel, the others are similar. The separated signal
is passed through capacitor C8 to the base of Trl.
This transistor is biased by R4 and normally draws
about 100mA, so a small heatsink is required. The
6-3V winding of T2 forms the collector load, whilst
the 240V winding goes to the SCR. Note this
carefully. The change in collector current induces a
large voltage across the mains winding and this is
used to trigger the SCR.

This view shows the com-
ponent layout. The SCRs
shown here are in TO66
packages and are not widely
avallable. A stud-mounted
version is specifled in the
components list.
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The power supply for the transistors comes from
T1 via a standard rectifier arrangement. and gives
about 18V DC on load.

SCR OPERATION

Without wishing to go too deeply inte the theory
of silicon controlled rectifiers (SCRs), some explana-
tion of their operation may be helpful here. Normally
an SCR will block current from both directions.
However, when triggered by a positive voltage on
the gate it conducts like a diode until the current
through it is reduced to zero. With 50Hz AC mains
the current reaches zero one hundred times every
second, so there is no problem in turning the SCR
off.

To trigger the SCR a current above a certain level
has to flow through the gate and also, in this circuit,
through R5, D5 and T2. If RS is too small, the
leakage through the SCR from the cathode will
trigger the device and the lamp will glow. The value
of R5 is therefore chosen so that this just fails to
happen. This value depends entirely on the indivi-
dual SCR and was found to lie between 47kQ and
180kQ for one batch tested, averaging about 150k(.

In most cases use of a preferred value resistor
will be satisfactory. Occasionally it may be necessary
to use the next higher value and connect a second
resistor of 1MQ in parallel to achieve the desired
effect. If R5 is too large, the Blue channel will be
insensitive.

When an audio signal appears at the secondary of
T2 it will be superimposed on the mains frequency
voltage applied to the gate of SCR1. At some stage
the two voltages will add and the resultant increase
in gate current will trigger the SCR. Having fired, it
will remain in conduction until the énd of that
mains half-cycle. The abruptness of the switching
is smoothed out by the thermal delay of the lamp
filament and so the overall effect is flashing in time
with the music.

MAINS WIRING

The mains input is via a three core lead as a good
earth is essential both for safety and for interference
suppression reasons. The output is via three 13A
sockets. The earth of these must be connected to the
mains input earth.

When any of the switches is in the Bypass position

full power is applied to the lamp in question. With
all three switches in the Bypass position the trans-
former T1 is switched off, thus removing the power
supply from the transistors. If double pole switches
are used, the poles should be connected in parallel.

To avoid shorts, hum loops, etc., the input circuit
is not earthed except via R1 and C2, the static drain
and spike suppression components. When connected
to an amplifier the earth follows through from the
amplifier.

INTERFERENCE SUPPRESSION

In the switching circuit used here the SCRs are
firing at random points during the AC mains cycle.
The resulting voltage transients can cause consider-
able interference to nearby radio and TV reception

% components list

Resistors )

R1  4-TMQ R6 5:6kQ R11 1kQ

R2 100 2W R7 22kQ R12 22kQ

R3 47kQ R8 Seetext R13 See text

R4 22kQ R9 3-9kQ All W 109 car-

R5 See text R10 47kQ2 bon except R2

VR1 100kQ log VR2 10kQ log VR3 100k log
Capacitors

C1 1000uF 25V C8 4uF 25V

C2 47pF C9 O0-1uF .

C3 0-047uF 250VAC C10 0:047uF

C4 0-04TuF 250VAC C11 4uF 25V

C5 O0-1uF 250VAC C12 0-047uF

C6 0-033uF C13 10uF 25V

C7 0-047uF o
Semiconductors

Tri—Tr3 BFY52

D1—D4 1N4002

D5—D7 OA81
SCR1—SCR3 CRS 3/40AF

Miscellaneous
T1 240V: 12V 1A, T2-T4 240V: 6V 2A Both types
trom RSC (Hi-Fi Centres) Ltd.; S$1-S3 SPCO
250V 3A; SK1-SK3; L1 see text; Heatsinks for Tr1-3
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POWER SUPPLY

4 x IN4OO2

r——é
é//,
: C1 )
1000uF €
4 LL - N L Mains
wmn C3 N L1 "n
0-047F
v X .
E o— C2,47pF 10 89047u,__
Signal _.II,_ 1 d
input § ]
Lr[ R1,4-7M €
BLUE CHANNEL
Treble 12 >
0A81
6V 240V RS
SOT ’_CE
~ Sk1
RS
SCR1 (blue)
T ) § L
VR1 Bypass
100k S1
c6 ‘ o——4
. R3 Flash
0-:033pF 47k
GREEN CHANNEL
Middie T
! & 06
0A81 .
6V 240V
R8
SOT —(E
e—nl sk2
(green)
SCR2
VR2 f L
10K 2 Bypass
Cc9 C10
1 Flash
o TF 5.k O'047uF
RET: -HANNEL
Bass T4
D7
0A81
6v 240V
Ri2 sor G
| Sk 3
—Nf ey
€13 SCR3
—> —
R3 ! Bypass
v
100k 10pF _y—_]
A Tr3
-— BFYS2
ci12 Flash
0-047pF
. k 1k
—A\W\~ G

Fig. 1: Circuit diagram of the converter. The mains input should be via a suitably fused plug.
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Choke L1 is mounted on the left-hand end of the box using grommets
and aluminium-angle feet.

and even to audio amplifiers. It is therefore essential
to incorporate some form of suppression, which in
this unit comprises C3, C4, C5 and L1, a bifilar-wound
ferrite cored choke. Winding data for L1 is given
later in the article.

As load currents are increased it becomes more
and more difficult to obtain adequate suppression
whilst keeping the filter circuits simple and inexpen-
sive. The limit of 250W per channel is set for this
reason. .

The length of leads between the unit and the
lamps also has quite an effect on the interference
problem. These leads should be kept as short as
possible—preferably not much over a couple of
yards.

CONSTRUCTION

In the interests of reliability the unit was built on
a printed circuit board housed in a 10X7 X3in.
aluminium box. The PCB should be mounted on
spacers giving adequate clearance between the metal
box and the printed tracks carrying mains potential.

The SCRs and switches are mounted on the box,
the potentiometers are mounted on the circuit board.
The three 13A sockets are fixed to a length of
plywood which is bolted to the back of the box and
provides a safety cover over the SCR anode studs.
The ply must be recessed to clear the studs, other-
wise leakage may occur via the wood with conse-
quent risk of shock.

All four transformers are small enough to bolt
direct to the PCB, though this should preferably be
of fibre-glass to take their weight safely.

Exact drilling details are not given for the PCB
because the layout may have to be changed slightly
to allow for variation in -component size, especially
Cl. However, plenty of room is available on the
board.

The SCRs are mounted using insulating kits and
silicone grease. The anode leads are soldered to a
busbar joining solder tags which are placed on the
bolts holding the SCRs.

The mains wiring must. be done very carefully,
,using wire of adequate gauge. The mains filter choke
L1 is wound on a 3gin. diameter ferrite rod 4in. long.

144

Each winding is 20 turns of 14/0-0076in. or
16/0-2mm pvc insulated wire, requiring a length of
about 36in. including flying leads. The two windings
are put on together so that the turns of one are
between the turns of the other. Capacitor C4 must
be mounted as close as possible to the SCR anodes.

When construction is complete the values for RS,
R8 and R13 can be determined by test. It is suggested
that Veropins are fitted to the circuit board in these
positions, and the resistors soldered across them.
In this way it is easier to experiment with different
values.

Presets are unsuitable for R5, R8 and R13. Because
of the voltages involved, small sparks from slider to
track cause pitting. It is in order to use a preset
initially to determine R5 etc., but it should be
replaced by a fixed resistor afterwards.

Any channel may be omitted if desired. No other
modifications are needed if this is done. Just omit
the appropriate parts.

Finally a sleeve of Y4in. ply was made to go round
the box and fixed to it by four self-tapping screws,
which also secure the four rubber feet.

OPERATION

Turn all three controls to minimum, and all three
switches to Bypass. Connect to amplifier and mains.
Plug in 3 lamps, each should come on as it is
plugged in. Set each switch to Flash, the appropriate
lamp should then go out. With all three switches in
the Flash position, play a record and advance each
control until the corresponding lamp just flashes.
Overloading spoils the effect.

The input to the unit comes from across one of
the speakers. For good operation 2VAC or more
is needed, but negligible power is taken. This repre-
sents slightly over 1W and should present no
problem in any disco. Adjustments to volume, tone,
etc. on the amplifier will probably mean that the
controls for the lights need readjusting.

A domestic sound system operating at normal
listening levels will probably not provide adequate
drive for this unit.

The lights should be wired to a standard 13 amp
plug, fitted with a 3 amp fuse, in the conventional
way. All metal parts must be earthed.

Any lamps may be used but banks consisting of
many low wattage bulbs, as opposed to 250 watt
spotlights, flash better. The effect is improved by
colours. . ]

Input and oulput connections are at the rear. The live SCR studs are
protected by the socket mounting block.
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TAKE 20

DAVID ANDREWS

-

LIGHT GONTROLLED OSCILLATOR

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

voltage controlled oscillator. Admittedly not a

very sophisticated oscillator nor any guarantee
of a well definable law relating voltage to frequency
but the principle is so simple that it may prove an
interesting sound source to electronic music experi-
menters. This application uses the output voltage
from a photoresistive cell/resistor combination
(PCC1 and VRI1) to control the frequency of the
signal.

TH[S is a very simple project that employs a

Circuit

Trl and Tr2 are the active members of a fairly
conventional free-running multivibrator; C2 and C3
form the timing element for one half of the cycle but
the usual timing resistor from the base of Tr2 has
been replaced by a resistor and Tr3, Fig. 1. Tr3 acts
as an emitter follower and sets the potential at the
top end of R2. It is this potential that governs the
rate at which the voltage at the base of Tr2 rises,
controlling the time of the other half of the multi-
vibrator’s cycle. The higher the potential at the top
end of R2 the higher the frequency of the oscillator.
This potential MUST, however, be greater than
600mV otherwise no oscillation will occur. This
potential is controlled via the base of Tr3; any input
voltage in the range of 1-2V to 4-5V on the base of
this transistor will effect frequency control.

LSt
350

VR? i)
10k BC108

Fig. 1: Circuit of light controlled oscillator.

0o
—

The lower portion of this range gives an exponential
relationship between voltage and frequency but the
law tends to linearise at the top end. In this appli-
cation the control voltage is taken from the junction
of PCC1 and VRI1; the potentiometer being used to
set the input to respond to any range of ambient
lighting. Any shadow falling on the cell will reduce
the frequency. This could be caused by persons pass-
ing the detector or, with care, the hands could be

used to control the shading and thus produce a
“Theremin” type of music.

Alternative Inputs

There is no reason why other sources of input
voltage should not be used provided that they fall in
the correct range and comes from a source im-
pedance not greater than 100k{}. Note that only one
half of the multivibrator’s waveform is controlled
hence it is not possible to maintain unity mark/space
ratio. This could be effected, together with a wider
range of frequency sweep, if the Tr3/R2 combination
was repeated on the other side of the astable. The
same -voltage source could be used to drive both
halves or, alternatively, two independent non-
interacting voltage sources could be used for dif-
ferent effects.

Direction of conductors

|

3-_5voor 0 00 0000 O b
i O o o o oo o0
o o o o o oo o C
o o b o oo &caro | Bcos
0o 000O0O0 oo ob;Oo
000000 oo Ioeo.-—b
0o oo0oo0o00 o o oo
000000 Co o ToLS1 -
0 000 OO /o"ooTr2o
ov c 00000 ooQb u
<—I_-n.-.-.:-] ooc1ce [
0:a b4 0 000 00 O OOO0OO0O O
4
To VR1

Fig. 2: Author’s layout of circuit shown in Fig. 1.

A suitable layout of the unit on veroboard is
shown in Fig. 2. VR1 could be mounted at the left
end of the board provided the copper rails were
broken to prevent short circuits. Finally, the board
could be fitted in a box with a suitable aperture for
the light to reach the photo cell, together with the
battery.

% components list

Rt 1kQiW. pPCCt ORP12
R2 4-7kQ . .Tri  BC108 o PR
'R3" 10k Tr2 . BC108 3 B
R4 1kQ . : Tra BCI08 ¢ o
€1 0-1uF - T4  BC108 § gt
c2 0-224F - LSt . 85ohm(min) .
"VR1 10kQpot. ) Tail “,
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Sinclair Project 80
excitin

e [ TR T

o7 T

only 3’ deep x 2’ high

Living with hi-fi takes on new meaning with Sinclair Project 80. The electronics of these revolutionary new modules are all contained within
elegantly designed matching cases no more than three-quarters of an inch deep. They are designed for mounting on any appropriate flat
surface by means of 6BA bolts extending from the rear of each module and which pass through suitably drilled holes. Connections are taken
away out of sight in a similar manner. The possibilities opened up by Project 80 are endless — superb hi-fi systems can be installed in ways
hitherto only dreamed about and never before made practical. No more cutting out and shaping to put modules in position. A few holes
drilled with the aid of templates supplied and the job is done. Now you need never again be faced with problems of keeping the hi-fi from
clashing with carefully thought-out furnishing schemes. (That will surely please wives!) Slider controls have been introduced in place of
knobs and all modules in the range incorporate new up-dated circuitry with emphasis on performance standards and built-in protection
against overload and shorting. The aim was to re-think modular construction completely — to make it infinitely more versatile, even simpler
and more reliable — the result — Project 80 — another triumph for Sinclair, and the most exciting construction modules ever.

the slimmest,most elegant hi-fi modules ever made

Typical Project 80 applications

System The Units to use Units cost

Simple battery record player Z.40 £545
54p V. AT

Majns powered record Z.40,P2.5 £10-43

player £1.04V.AT.

30W. RMS continuous 2 < Z.40s, Stereo £3083

sine wave stereo amp. 80;P2.6 £3.08 VAT

50W (8 Q) RMS continuous 2 X Z.60s, Stereo £33-83

sine wave de luxe stereoc amp. 80; P2.8 £338V.AT

Indoor P A. Z2.60,P2.8 £14-93 Mount Project 80 on a bookshelf,
f149V AT a loudspeaker, a lampshade base

a false wall with two Q.16 Igud-
Project 80 FM tuner, decoder. and A.F.U. may be added as required speakers . .. almost anywhere.
146

www.americanradiohistorv.com


www.americanradiohistory.com

Stereo 80 pre-amplifier
and control unit

-

@ For P.U., radio and tape
@ Tape monitoring switch
@ Simplest ever fixing

Each channel has its own separate tone and volume conirols operated by
sliders. enabling 1deal environmental matching to be obtained. A virtual
earth input stage forms part of the up-dated circuitry that ensures the
finest possible quality from all signal sources. Generous overload margins
are allowed on all inputs. Clear instructions with template are supplied.
TECHNICAL SPECIFICATIONS

Size—260 - 50 x 20mm (103 < 2 x }ns)

Finish— Black with white indicators and transparent shders

Inputs — Magnetic pick-up 3mV RIAA corrected: Ceramic pick-up 300mv

Radio 300mV: Tape 30mV

Signal/noise ratio — 60dbL

Frequency range — 20Hz to 15KHz + 1dB.10Hzto 25KHz + 3dE
Powerrequirements — 20 to 35 voits

Outputs —100mV + AB monitoring for tape

Controls — Press button for tape radio and P U. Shiders for volume,

bass (+ 12dBto - 14dB at 100Hz) treble (+ 11dBto — 12dB at10KHz)

) rrp. £11.95 LY
Project 80 FM tuner

and stereo decoder

iz

@ Twin dualvaricaptuning: @ On the decoder, solid
4 pole ceramic filter: state stereo indicating
switchable A.F.C. beacon.

Making the Project 80 F M. tuner and decoder available separately gives
a wider choice of systems and saves money where stereo reception may
not be required. The tuner i1s a tnumph of electronic design and assures
excellent performance. The decoder gives a 40dB channe! separation with
1560mV output per channel. Both. units may be used with other than
Project 80 systems.

TECHNICAL SPECIFICATIONS OF TUNER

Size — 85 x 50 x 20mm (3% x 2 x 3Ins)

Tuningrange—87-510 108 MHz

Detector —|.C. balanced coincidence for good A.M. rejection

Onel.C. equal to 26 transistors

Distortion — 0-2% at 1 KHz for 30% modulation
4 pole ceramic filterin 1.F. section

Aerial impedance — 75 Qor 240-300 Q
Sensitivity — 4 microvolts for 30dB quieting
Output — 300 mV for 30% modulation
Powerrequirements — 23 to 33 valts
DECODER

Size~47 x 50 x 20mm (1% x 2 x 3ins)
One«19 transistor 1.C.

Guarantee

If, within 3 months of purchasing any product direct from us. you are
dissatisfied with it, your money will be refunded on prodiiction of receipt
of payment. Many Sinclair appointed stockists also offer this guarantee.
Should any defect arise in normal use, we will service it without charge.

sirci=ir

Sinclair Radionics Ltd. London Road, St. Ives, Huntingdon PE17 4HJ

el eas B4 mn INAONAN QACAR

rrp. £11.95 L2
rrp. £7.45 974
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40 & Z.60 power amplitiers
totally short-circuit proof

Z.40

Intended for use in Project 80 instailations, these modules readily adapt
to an even wider range of applications. Both incorporate built-in protec-
tion against short circuiting and risk of damage from mis-use 1s greatly
reduced.

Z.A0 TECHNICAL SPECIFICATIONS

Size—55 x 80 x 20mm (2§ x 3§ x Fins) 9 transistors

input sensitivity — 100mV

Output — 15 watts RMS continuous into 8 Q (35v)

Frequency response — 10Hz — 100KHz + 1dB

Signal/noiseratio— 64dB

Distortion —at 10 watts into 8 Qlessthan0 1%

Powerrequirements — 12 to 3b voits

Z.60 TECHNICAL SPECIFICATIONS

Size - 55 x 98 x 15mm (24 x 33 x jins) 12 transistors

Input sensitivity — 100-260mV

Output — 25 watts RMS continuous into 8 Q (45V).
Distortion — typically 0-03%

Frequency response — 10Hz to more than 200KHz + 1dB
Signal/noise ratio — better than 70d8

Built-1n protection against transient overload and short circuiing
Load impedance —4 Q min, max. safe onopen circuit

Z.40RRP.£5.45 . 054VAT Z.60RRP £6.95 - 069pVAT.

Project 80 active filter unit

Makes a highly desirable part of
any worthwhile system where
inputs may be from record, radto
or tape. As with Stereo 80.
separate controls applied 1o
each channel make 1t easier 1o
obtain ideal stereo balance.

TECHNICAL SPECIFICATIONS
Size - 108 x 50 x 20mm (4% x 2 x 3ins)
Voltage gain — minus 0-2dB
Frequency response — 36Hz to 22KHz controls mimimum
Distortion —at 1 KHz —0:03% using 30V supply

HF cut off (scratch) — 22KHz to 5:5KHz, 12dB/oct. slope
L.F. cut off (rumble) ~ 28dB at 20Hz. 9dB/oct slope

e £6.95 *JR2

VAT

Power supply units
PZ.8

Stabihsed. Re-entrant current limit-
ing makes damage from overload or
even direct shorting impossibie.
Normal working voltage {adjust-
able) 45V.

@ Forscratch and
rumble controt
@ Transistorised
active circuitry

R.R.P.£7:98 + 0-79p VAT
Without mains transformer

PZ.6 35V. stabilised
R.R.P.£7-98 + 0-79p V.AT.

PZ.5 30V unstabitised
R.R.P.£4:98 + 0-49p V.A.T.

To SINCLAIR RADIONICS LTD. ST. IVES, HUNTINGDON PE17 4HJ

Please send post paid

for which | enclose Cash/Chequefor £ including V.A.T.

Name
Address
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LEARNING BY PRACTICAL PROJECT STEPS

PART 8—POTENTIAL DIVIDER BIASING &
GROUNDED BASE AMPLIFIERS

grounded emitter amplifier stage that gives

reasonably well defined gain and at the same
time will work with transistors having a fairly wide
spread of hpy. The feedback bias method of control-
ling the working point of the output is one tech-
nique but the quiescent output voltage (typically
mid-rail) is still dependent on the hyy of the device
in question. It was shown last month, that we can
define the gain of a stage very'accurately by using
two transistors and associated negative feedback,
but sometimes this is too sophisticated a circuit for
simple applications.

A very commonly used method of biasing is to
use the potential divide method; this has the advan-
tage of being less dependent on hyg and at the same
time allows us to tailor the signal gain of the stage
by using negative feedback. It is not as predictable
a circuit as the two transistor version we saw pre-
viously but nevertheless is frequently used by
designers.

ONE often wishes to have a fairly simple

Biasing

The basic potential divide biasing method is shown
in Fig. 5§9. R1 and R2 between them set the bias but
R4 is also a very important component because it
helps stabilise the quiescent output voltage. Let’s
see how this is done. To arrive at component values
we must first decide what we need as a quiescent
output and what current we want to flow in the
collector circuit of the transistor (Trl). As a rule
of thumb one should aim for a collector current that
is at least ten times higher than the current that
needs to be drawn from this circuit to power another
stage. At the moment we hawve not given ourselves
any specification in that direction so it need not
bother us too much. If we specify a mid-rail output
of 4-5V and a collector current of about 0-1mA the
value of R3 has to be g—f k. In practice we have
made it 39k so the voltage at A (provided we do
everything else right) will be slightly higher than
mid-rail but this is no hardship!
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We must now turn our attention to how we
generate the necessary base current to control
0-1mA of collector current; this is where R1, R2
and R4 come in. Base current is that which flows
between points B and C. This is going to be part
of the current flowing down R1 and will go through
the base emitter junction to add to any collector
current already flowing through R4. We now rely
very much on the fact that we can predict, fairly
accurately, that there will always be a potential dif-
ference of 600mV between points B and C (this is
the forward voltage drop across a silicon pn junc-
tion); also we hope that the transistor we use will
have a fairly high hpg so that when the base current
adds to the collector current through R4 it will make
insignificant contribution to voltage changes at point
C. Provided hyg is 200 or more the increase in cur-
rent through R4 caused by this will be less than
0:5%.

In practice we usually try to select a value for
R4 that will give us a quiescent potential at C of
about 1V. Assuming our original quiescent collector
current is all that flows through it (i.e. ignoring base

current) its value works out at ﬁkﬂ to 10kQ.
We can now say that the potential at B will be
600mV more positive than the 1V at C (i.e. +1-6V).
It is now a simple matter to calculate the values
for R1 and R2 provided that we set ourselves the
criterion that the total current flowing down the
chain of R1 with R2 should be four or five times our
desired base current. If we say 5 times I, flows down
R1 then only 4 times I, will low down R2 (because
one unit of I, is extracted at point B to feed the
transistor’s base emitter circuit). If we assume hgg
to be approximately 200 we can expect a base cur-

rent requirement of HI%: (2%(1) =0-0005mA (don’t

worry about whether the hyg is exactly this in prac-
tice for the moment).

Having assumed this we can now work out the
theoretical values for R1 and R2. We know that the
potential at B is +1:6V hence if five times I, flows
through R1 the resistor should have a value of

9—-1-6

- kO= . .
530-0003 approx. 3,000k (or to a near aproxi
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-
+ov
R1 R3
33M 39k
T
scios | <O
R2 R4
820k 10k
ov
—

Fig. 59: The values of the bias resistors, R1 and R2, are usually chosen
to set point A at a mid-rail voltage.

_ Tov
R1 R3
33M 39k
L
™1 (0-1uF)
) BC108
] M1
————— 6Vac.
MIC1 R2 !
20k R4 ==y
(xtal) 820 10k - 50 uF
H ov
—)

. Fig. 61: The small current injected into the basejemitter circuit by

the microphone produces an amplified signal at Trl's collector.
Negative feedback has to be suppressed by capacitor C1. Some a.c.
multimeters might incorporate the d.c. blocking capacitor C2.

-
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P SR — Rz dR3se © i © i O = O F
Qe O mmy Owm Of 'e o o s © o © D ey O 3
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i

LYy (if necessary)

ov

BC108
Fig. 60: Layout for Fig. 59.

mation 3-3MQ). The voltage drop across R2 is 1-6V

and it has four times I, flowing through it so its value
1-6

7X0-0005 kQ =800k

rgunded it up to 820kQ to match the rounding up

of R1).

Make up this circuit and using a 20,000Q per volt
meter, measure the potentials at ‘A, B and C and
see how near we are to our predicted requirements.

Within reasonable limits the quiescent output level
is controlled by the potential at C and the forward
voltage drop across the base emitter junction.

The transistor works, to some extent, like an
emitter follower; i.e. provided there is sufficient hgg
in the first place (and we have sufficient total current
flowing through R1 and R2) the transistor will draw
the necessary amount of base current to keep the
potential at C 600mV more negative than that at B.
If we ensure we have several times the predicted
base current flowing through the potential divide
resistors then small variations in actual base cur-
rent drawn will not significantly affect the potential
at B. It would, obviously, be better to reduce the
values of R1 and R2 to ensure that the standing
current was very much higher than I, but this is
undesirable for some applications. For example if
we wish to use a crystal microphone or cartridge as
a source of signal for amplification these two resis-
tors act as if they were both connected in parallel

works out as (we have

Fig. 62: Layout for Fig. 61.

across the source and thus reduce the input im-
pedance of the amplifier with the predictable drop
in low frequency response from a high impedance
capacitative source.

Why not use a crystal microphone (in the same
manner as last month) and measure the a.c. voltage
changes at the collector of Trl—use the circuit and
layout for Fig. 61.

At first leave out the capacitor Cl and try the
“hum and whistle” test. You will probably see very
little signal. The reason for this is that not much
of the extra current, supplied by the microphone,
is being used to modulate the collector current. The
reason is that as soon as you try to inject more
current into the base, the potential at the emitter
rises to combat it (negative feedback). This negates
the effect of the extra base current—in so doing it
shows that we have a nice stable biasing system!
However this is not particularly desirable when it
comes to amplifying a signal so we have to do some-
thing about it. As our applied signal is a.c. by nature
it will flow through a capacitor so we connect a
high value capacitor between the emitter of Trl and
ground. Any a.c. signal applied to the base will cause
maximum a.c. base current to flow and this produces
maximum modulation of the quiescent collector cur-
rent.

Connect C1 into the circuit and try your test again;
you should now get a much larger response at the

149
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Fig. 64: Layout for Fig. 63.

R4
100N
A% -0
,l, +9V
R1 R3
sooﬁg 33M <39k
Tr2
7, 1 B8C108
Tr1 Tr3
BC108 BC108
lu Cc2
50uF
MIC1 R2 VR RS
mg) > 820k 10K 3300 LSt
c1 15-350
, T 50uF
TRODS | __ oY

Fig. 63: A simple microphone amplifier (for use as an intercom or
baby alarm) using a potential divider biased stage. Volume is controlled
by VRT1.

collector. We still have negative feedback to d.c.
(thus stabilising the bias) but, provided C1 is of
high enough a value, we have removed all negative
feedback to a.c. We call Cl1 an emitter by-pass or
decoupling capacitor. We obviously get more ampli-
fication by including C1 but at the expense of fre-

quency response.

Because we are drawing maximum current from
the a.c. source we can say that the input impedance
of our amplifier is much less when we reduce
the negative feedback; this means that although
the amplification at high frequencies increases
dramatically it is severely reduced at low frequen-
cies. Usually one has to compromise with the
amount of emitter decoupling as shown in Fig. 63.
This circuit allows you to apply more or less of the
effect of C1 by adjustment of VR1. With the extra
power stage you can experiment and hear the dif-
ference between high gain and poor frequency res-
ponse or low gain with better response. Some circuits
use the technique of adjustable feedback to control
volume, in which case you trade volume for quality.

(TO BE CONTINUED)

ARE YOU
ORDERING GOMPONENTS ?

During the past few months the components
supply situation has undergone significant
changes, creating long delivery times and
price alterations. Catalogues now available
may not carry current prices and availability.
We strongly recommend readers to ascertain
these points, including V.A.T. and carriage
charges before placing orders to avoid
disappointment and embarrassing situations
arising.

~
See also the Leager article on page 116.
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EXCHANGE

...R208 In perfect working order, exchange for other communication receiver (eg
ARS8, HRO, CR70A, etc), or sell.—P. J. Kay, 85 Northway, Maghull, Liverpool.

ISSUES WANTED

...Practical Wireless Sept., Oct., Nmé.. and Dec. 1971.—R, Vye, 97 Grange Drlve.

Meiton Mowbray, Leicestershire LR13 1EZ.

...Practical Televislon for March, Apr'll and May 1854 on "Simplex TV'.—P,

Loxdale, 3 EIm Lane, Redland, Bristol.

...Practical Wireless January/February 1973 with detalls of the W. Cameron 10 +
10W amplifler.—Lawrence French, 181 Thomas Street, Kitty, E.C. Dem., Guyana, S.A.

...Sertes of Practical Wireless regulred: Vol. 42 Nos. 1, 2, 3, 4, 9, 10. Vol. 43 Nos.

2,3,4,7,8,8,10,11,12. Vol. 44 Nos. 1, 2, 3, 4, 5, 6, 7, 8.—Cyril Moriarty, Railway View,

Athlone, Eire,

...Practical Wireless October/November 1964 and April and November 1965.— P. J.

Bowyer, 204 Bournemouth Park Road, Southend-on-Sea, Essex SS2 5LU.

...issues of P.W. from May 'T1—Aug. ‘71 inclusive,—E. J. Houghton, 42 South-

ampton Hill, Titchfield, Fareham, Hants.

...January 1873 P.W. required.—M. A, Fairman, 40 St, Mary's Gardens, Trowbridge,

Wilts. BA14 7PQ.

...Aprll 1973 Issue of Practical Wiretess.—P. J. Arden, 1 Hallam Grange Rlse,

Fulwood, Sheffleld S$10 4BE.

...December 1969 issue of Practical Television.—L. J. Symes, Titchborne Farm,

Redlynch, Sallsbury, Wiits,
...P. Wireless January and March 1972, July, September, October, D

1971,

Also Volume 46,—B. G. J. Simeon, 5 Penlu Court, Tuckingmlll, Camborne, Cornwall,

... Telefunken ‘Partener 101', LW/MW/VHF Transistor Radlo. Borrow or purchase

circuit diagram or any info,—B. Pendry, 3 Rugby Street, Belfast BT7 1PX,

...wanted AR88D Manual to buy or will h. vintage

Clark, 91 Craven Road, Brighton, Sussex.

WWWeamericanradiohistan, cam

ts.—C. E.
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PART4

RICHARD COLLIN

ASSEMBLY AND WIRING

Having constructed the chassis and power supply
and made up the five main boards, final assembly
can commence. The boards are mounted on to the
chassis skeleton frame in the positions shown in
the photographs. It is important when bolting the
boards into place to make sure that they are totally
isolated from the metalwork—transistor mounting
bushes make neat insulators for this application.
The power amplifier board should be mounted be-
fore the heatsink clearance holes in the rear panel
are drilled. These holes can then be accurately
marked out. It is important that the transistor leads
are not strained when the heat sink plate is bolted
to the rear panel. A smear of silicone grease should
be applied between the plate and the panel to ensure
good thermal contact. .

Once all boards, switches, potentiometers and
sockets are mounted, wiring may commence. Be sure
to follow the wiring diagrams exactly. Take particu-
lar notice of the screened lead connections. The

screen is not often connected at both ends as this
would cause earth loops. This applies especially to
the wiring to the input sockets. To ensure that earth
loops are not created by the connection of external
apparatus (e.g. gramophone deck or tape recorder)
most screens are not connected at the sockets.

Each of the +34V and OV leads from the PCB’s
should be taken direct to the tags of 5C3. The nega-
tive tag is then earthed to an adjacent chassis-
mounted solder tag. This is important so that the
power supply and signal earth paths are clearly
defined. For the same reason, all screened cables
must have an overall insulating sheath.

Failure to follow the wiring routes shown could
result in serious hum and instability problems. Any
stereo system has critical earth return paths, be-
cause any length of wire has a finite resistance.
It is possible to generate voltages across this resis-
tance which will be added to the intended input
signals. The phase and magnitude of these unwanted
voltages can be such that oscillations occur which
may be at very high frequencies and therefore
inaudible. They can however cause distortion and
also lead to failure of transistors. In addition high
hum levels can be generated.

INITIAL TESTS

Having completed all construction and wiring, a
further very thorough check of all connections,
electrolytic capacitor polarities and component posi-
tioning should be made.

Once everything has been checked out, the loud-
speakers should be connected, the Volume control
set at minimum, the Bass, Balance and Treble set
mid-way. Before connecting the mains supply, the

+34v
SR1
I +15V o S Ly
2 | 12 3 , 16 17 2 | 2
L@ @ ) L @ : %
8 | 8 4 15 4 1 a4
! 4 .S
] |
| | | oV
Common
earth point
%
PRE-AMP DECODER TUNER/IF POWER AMP
Fig. 20: Wiring diagram of power distribution to PCBs.
151
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i 1R2(L) (L
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o'l o> les) &= EQUALISER
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(' e ——
Tape head Fq 1R4<
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3
> .
= vel 1S1c =
>
i
> Lo
1R3 SR 5
(R) 2(R) ST
Tape rec. L
55K10 >
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- N N — e —
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Mag. PU e
==
Tape head 1
2
Cer. PU-—\JO
191 Notes:
FM——/io 1...The braids ot screened cables must bs connected only at the points shown.
—ﬁ They are earthed only via the Pre-amplifier.
AM b . N g =
2..Arrows on potentiometers indicate clockwise movement of wiper.
Tape rec. 3...Pretixes to component references Indicate unit circuit diagram on which

Key to Mode switch positions

Fig. 21: Overall wiring diagram, excluding power and earthing
(see Fig. 20). Screened wire must be used where shown. The
Balance, Volume, Bass and Treble potentiometers for the
Right and Left channels are each ganged.
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components appear. (e.g. 3VR1 is shown on Tuner and |F section.)
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two preset resistors on each power amplifier should
be set as follows:

VR1—midway
VR2—fully anti-clockwise

Connect the mains supply and switch on—a faint
hiss thould then be audible in each speaker. Measure
the HT supply across the smoothing capacitor 5C3.
This should be approximately 34V. If the voltage is
much lower, then switch off and recheck all wiring
and boards for short circuits—check also the power
transistors which could have been damaged during
lead forming or soldering.

If the voltage is correct, connect a meter (prefer-
ably a valve-voltmeter) to the emitter of Tr4 on the
left power amplifier. Adjust VR1 (left) so that
this voltage is half the HT voltage i.e. 17V. Next
the bias for the output stage should be set. This is
best carried out using an oscilloscope and sinewave
generator. Connect the ‘scope’ across the left hand
speaker socket and feed a 1kHz sine wave into the
input of the left power amplifier. Feed in only suf-
ficient signal to produce a low output volume. The
output waveform is certain to exhibit crossover dis-
tortion (see Fig. 22). Adjust VR2 (left) until the
distortion just disappears. If an oscilloscope and
signal generator are not available, the bias may be
set with a milliammeter. Disconnect one end of R12
and connect the meter (100mA fsd) in series with this
resistor. Adjust VR2 (left) so that the current
flowing is 10mA. Reconnect R12 and then repeat the
entire setting up procedure on the right hand power
amplifier.

Next, using a high impedance voltmeter, check
the operation of Tr1/2 in the preamplifiers. Measure
the voltage on Tr2 collector—it should be about 5V.
If the voltage is much different, change the value
of R7 until the voltage is correct. Reducing R7 will
increase the voltage and vice versa. Check both
channels.

To test the preamplifiers and socket wiring, select
the Magnetic P.U, Ceramic P.U., Tape head and
Tape recorder replay positions in turn, feeding the
associated sockets with their respective input signals.
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% Top view of CRATA showing unit
positions with Power Supply at the
left. The Pre-Amplifier and Decoder
are at the top, Power Amplifier and
Tuner/IF at the bottom.

¢ The Equaliser board, which is not
shown in this photograph, should

) be mounted near the input selector

9% swilch.

Having ensured that each input is working, select
whichever is the most convenient to use and make
a more thorough check on the amplifier performance.
Check that the Tone controls behave as expected,
check the Bass Cut switch (if fitted) and also the
action of the Balance control. If a signal generator
and oscilloscope are available the operation may,
of course, be checked in greater detail.

TUNER ALIGNMENT

Once satisfied that the audio stages are function-
ing correctly, select AM Radio. Check that +15V is
present at the emitter of 3Tr2. If a selector switch
is fitted select the first position. Adjust the appro-
priate trimming capacitor associated with the fer-
rite aerial until the desired station is received.
Orientate the board for maximum volume, with the
complete receiver in-the plane in which it will be
operating when finally installed. Lock the board into
position. Then adjust the trimmer capacitor asso-
ciated with L2 on the aerial board for maximum
volume. Readjust the two trimmers until no further
improvement can be obtained. With the multi-station
version repeat the procedure for each selector switch
position, being careful not to disturb those trimmers
already adjusted.

Next select FM Radio. Without a signal, a high
background noise is to be expected. Connect an
aerial (FM dipole), switch off the AFC and rotate
the Tuning control until a station is located. (If
using preselected tuning. select any push button

Fig. 22: Output waveform of sine wave

(a) With crossover distortion.

(b) With VR2 adjusted for correct bias on output
transistors.
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and adjust the appropriate preset resistor, having
first set the fine tune potentiometer to mid-way). As
soon as a signal is located, adjust the core of 3L4
(the FM IF coil) for maximum volume, using an
insulated trimming tool. Then select several other
stations and recheck the IF coil setting.

DECODER ADJUSTMENT

Tune to a station broadcasting in stereo. Adjust
the decoder oscillator coil L1, again using a proper
tool, until the Stereo indicator lamp lights—as it
does so the decoder should automatically switch
into the stereo mode, making the previous monaural
sound image appear to spread out. Continue turn-
ing the core until the lamp goes out again and the
decoder switches back to mono. The correct tuning
point is mid-way between the point where the lamp
lights and the point where it goes out again.

Now turn the Tuning until off tune. The lamp
should extinguish and the audio become louder and
severely distorted. Switch on the AFC—the station
should instantly come on tune again and the lamp
relight. Switch off the AFC and tune back through
the correct point until a distorted signal is again
received. Switching on the AFC should again bring
the receiver on tune. Finally check that the Stereo
lamp does not come on when tuned to a station
broadcasting in mono. )

To prevent the decoder being triggered by noise
or by the 23kHz tone on Radio 4, capacitor 3C20
was added across the audio output of the FM tuner.
Too high a capacitance at this point will degrade
stereo separation with some samples of the decoder
IC. The value fitted should therefore be the mini-
mum consistent with correct operation, i.e. lamp On
for stereo and Off for mono broadcasts.

Having completed the alignment, it only remains
to check the Tape recorder output. This may be
accomplished with an oscilloscope, or a tape recorder
set to ‘record’. This should respond to the pro-
gramme being received. The Volume and Tone con-
trols on the equipment will not affect the tape
record output.

The equipment is now fully aligned and fully
operational. It only remains to mount CRATA into
its case.

* Voltage analysis

Meter 10k)/Vdc—negative lead to OV rail, all read-

ings in voits
H.T. Supply at 5C3 34V |- Power Amplifier
. (each channel) 8
Pre Amplifier el bjc
(each channel) B I
elblec Tr1 BC158 17116 | *
. i | Tr2 BC148 17{17-5/18
Tr1 BC149 *|*l2 Tr3 2N6288 o * |17
Tr2 BC148 *1214 Tr4 2N6288 17| 18 |34
Tr3 BC149 0|*15 Tr5 2N6111 1711710
Tuner & IF
(a) AM Radio selected e|b| ¢
. in jout e e b
| | Tr1 BC113 0 ]0-6{0-75
1C1 ZN414 1 115 | Tr22N6288 15| 16 | 34 -

(b) FM Radio selected
1C2 Pin _1I2345i67[81910|11’12i13114|15‘16

CA3089E Reading 220200/015l5i505|5 120 |2/ 0/50
NOTE~—The reading on pin 7 (AFC output) varies
with tuning.

Decoder FM Radio selected—tuned to stere:)
broadcast :

ic1 Pin 123456789 '10}11‘12‘13‘14'1}‘16 :
CA3000Q Reading 220/006/11]i0/10115/0{01315!5
e| bijc
Tr1 BC158 514515

* |ndicates very low reading due to circuit loading by
meter. .

FAULT FINDING

To help with any problems encountered during
testing, or with any future service requirements, all
transistor and IC terminal voltages are given in the
table. [ ]

The Power Amplifier heatsink
arrangements are visible here. The
small pcb on the mains trans-
former tagboard carries the rectifier
assembly.
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PART 4

If the switching waveform is not a pure square
wave it will tend to blur the trace on the CHOP mode,
but on ALT switching takes place during flyback and
is of no consequence, unless it is very bad. Beam
blanking is often employed to render switching
transients unseen and to produce a clearer trace.

When using a dual trace plug-in there are difficul-
ties with timebase triggering, but these will be dealt
with later.

Often the dual trace unit has a polarity reversal
switch for each beam to reverse the direction of
deflection. Also the ALT/CHOP switch besides having
positions for CH1 only and CH2 only has a sum posi-
tion. The deflection in this position is the sum of
the signals, or if one channel is inverted, the differ-
ence. Hence the dual trace unit can be used as a
differential amplifier. However, results are not
generally as good as a proper differential plug-in.

The differential plug-in usually has two inputs, one
being inverted. A mode switch enables the operator
to add the two signals and so anything common to
both inputs at the same level is rejected. The degree
of rejection is termed the “common mode rejection’.
Elaborate facilities are provided to optimise the
CMR at all attenuator settings and frequencies.

Differential amplifiers are used to investigate
balanced signals, investigate phase changes and in
the analysis of distortion, as well as for precise
balancing methods. The average amateur laboratory
can usually manage with a dual trace unit and a bit
of common sense.

technigues . sk

A 180kHz beam switching waveform. The overshoot and lack of blank-
ing during the switching transients cause the overall trace to lack
definition.

PROBES

As mentioned earlier the input impedance of a
typical scope is perhaps 1MQ in parallel with 25pF.
When a screened input lead is connected the capaci-
tance would be well over 100pF. At 100pF and
500MHz this is an impedance of a little less than 32
ohms!

Probes have been developed to reduce this capacity
to as little as 1 or 2pF. The simplest types are the
passive attenuator probes, Fig. 9 shows the arrange-
ment. The resistors Rp and Ry are the divider, for a
10:1 probe with Ry (the input resistance) of 1M{

The inside of a double beam plug-in.
The attenuator switches and the asso-
ciated trimmer capacitors can be clearly
seen. Because of the high input im-
pedances screening between the
channels is necessary and can be seen
between the two attenuators.
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. .CP
Y input Ry Cy
]
L 1 T
Probe tip
+ 100V

\lmpedance of cable =2, ;R'-%
Ri=Zo

Yinput

Fig.9. Two simple probe circuits.

then Rp would be 9M(Q. Cp and Cy (input capacity)
plus the cable capacity form the capacitive divider.
Cp is adjusted on a 1kHz square wave to give a good
response. Then:—

Rp X Cp =Ry X Cy + Cable Capacity

The capacity seen at the probe tip is therefore
much less than the capacitance at the scope input and
even with several feet of coax a 10:1 probe gives a
capacitance of only about 12pF. Higher ratios are
available giving even less capacity and are invaluable
for serious work.

A passive probe has to be matched to the scope
by adjustment of Cp the series trimmer, which is
adjusted to give a good display on a 1kHz square
wave as shown in Fig. 10. The effect of slight mal-
adjustment may be thought to be negligible, but
Fig. 10 also shows the display of a brief pulse. It can
be seen that in order to keep the amplitude calibra-
tion accurate at all frequencies the probe must be
carefully adjusted.

The second approach, also shown in Fig. 9, is to
take the input cathode follower right up to the circuit
under test. The capacitance is reduced to only a few
pF and there is -only a small attenuation (output=
0-85 Xinput; sometimes reduced to 0-5 for ease of

Cp
correct

Cp too
large

Cp too
smali

Ce
correct

A
e |

large

e too A A A A A

small

Fig. 10, Effect on square wave of various values of Cp.

calculations). However the input signal range is
limited and attenuators have to be added to the
front of the probe. One other major snag is that
power has to be fed to the probe along the signal
cable. The resistor RL is to terminate the cable and
prevent reflections.

The cathode follower probe is most useful but
tends to be expensive and easily damaged by over-
viltage at the input. These two facts alone mean that
most amateurs stick to passive probes which virtually
never wear out, cannot be blown up, unless you try
very hard, and are reasonably priced.

848 Three amplifiers designed for the EMI
%% WM16 oscilloscope. The wideband unit

i fully utilises the full main frame bandwidth

* having a rise time of 5ns. The high gain

amplifier has a rise time slightly worse than

the wideband unit but has provision for

providing SmVicm sensitivity at 25MHz.

bandwidth. The differential unit has a band-

! width of 25MHz and a common mode re- |

Jjection of 50dB when correctly set up. \
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SCORPIO Mk2
ignition system kit
new from

ELECTRO SPARES

# 6 DR 12VOLT
*+VE AND - VE GROUND

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

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

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

% More power from your engine % Longer spark plug life

% No more contact-breaker burn.

Electro Spares prices:

Deluxe Kitonly £11.50 inc. VAT and p & p.
Ready Made Unit £14.75 inc. VAT and p & p.
State 6V or 12V system

Send SAE now for details and free list

AR el e P T e P L e |
FM VARICAP STEREO TUNER

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

i e e o et £ S A WA LT
‘GEMINI’ STEREO AMPLIFIER

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

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

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

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

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

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

VAT andp & p

% All components as specified by original authors, and sold
separately if you wish

% Full constructional data book with specification graphs,
fault finding guides, etc. 55p plus 4p postage.

% Price List only. Please send S.A.E. (preferably 9 x 4
minimum) for full details.

ELECTRO SPARES

L

EHEEGEI.E$.I LRD., SHEFFIELD $11 BPE(C)
Tel: Sheffield (0742 6GBRAS
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CALIBRATION

The calibration of the Y deflection system does
not usually present a very great problem, the main
difficulty being in the adoption of a standard against
which the scope is to be set. Usually this standard
will be the lab voltmeter if it is known to be correct
within a per cent or so and is reliable.

Valve scopes should be run for an hour or more,
then the power supply voltages checked and adjusted.
After a further hour or so the calibration can be
started. In order for non-linearity not to affect the
results, signals are applied to give about 75% max.
deflection. For example, with the attenuator set to the
5V/cm position (Y shift range 25V) a DC signal of
20V would be used.

The first step is to set the input levels to the main
frame amplifier. First a meter is connected between
the two balanced inputs and the Y shift adjusted to
give zero voltage between them. The drive amplifier
balance control (centreing) is then adjusted to centre
the trace (timebase free rumning) on the central
graticule line. Then the voltage difference (produced
by Y shift control) to deflect, say, 2cm is noted. The
gain preset (main frame) is adjusted to bring the
sensitivity to the value quoted in the manual (usually
0-1 to 0-5V for 1cm deflection).

+150V
O

To phase
splitter é’ )
R1 ;

\ o

R3

DA

AV
% R5
: AW

Fig. 11, Circuit for calibrating Y deflection system.

<
—150v

The attention can now be turned to the plug-ins.
The first step here is to calibrate the Y shift if
necessary. The calibrated shift is set to 0V and the
trace centred by the Y shift. A DC input is applied
and the calibrated shift adjusted to again centre the
trace. The reading on the dial is noted and compared
with the applied voltage. Fig. 11 shows the general
arrangement of the calibrated shift. The mechanical
centre (0V) of the calibrated shift R1 is set so
that the resistance between slider and centre tap is
zero when the scale indicates O0V. R2 is used to
calibrate the negative half of the rotation and R3
is used to calibrate the positive half of the rotation.

When the calibration shift has been set the fine
gain control (if fitted) is turned to maximum and the

~ preset gain (usually the phase splitter cathode resis-

tor) is adjusted for the required volts/cm from a DC
input producing three-quarters of full deflection. The
calibration can be checked by noting the rotation of
the calibrated shift for a certain deflection both in a
positive and negative direction. It should be noted
that the calibrated shift once set is accurate regard-
less of the settings of the preset gains or the main
frame gain.
To be continued
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MAKE YOUR SINGLE BEAM
SCOPE INTO A DOUBLE WITH
OUR NEW LOW PRICED SOLID
STATE SWITCH. 2 Hz to 8 MHz.
Hook up a 8 volt battery and connect
to your scope and have two traces
for ONLY £5-50, P. & P. 25p. (Not
cased, not calibrated.)

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
trequency. ldeai for 10-7 or TV IF
allgnment, filters, receivers. Can be
used with any general purpose scope.
Full Instructions supplied. Connect
6 3V A.C. and use within minutes
of receiving. All this for ONLY
£5-75, P. & P. 25p. (Not cased, not
callbrated.)
20 Hz to 200 kHz WB.

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

GRATICULES. 12cm x t4cm 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
7,000mfd. P & P 45p.

ROTARY SWITCH PACK—§
brand new switches (1 ceramic; 2 oft
4pole 2 way etc.). 50p P & P 20p.

PLEASE ADD 10°; V A.T.

(rear Tech. College)

CHILTMEAD[_TD

7,9 ARTHUR ROAD, READING, EERKS.
Tel.: Reading 532605/65916

SANGO 50 micro ampmeter 2}~
diameter- Ex-new radiation equip.
£1-25 each P. & P. 13p.
CAPACITOR PACK—50 Brand new
components, only 50p, P. & P. 17p.
POTS—10 _different values. Brand
new. 50p, P. & P. 17p.
TRIMMER PACK. 2 Twin 50/200pF
ceramic 2 Twin 18/60pF ceramic;
2 min, strip with 4 preset 5/20pF on
each; 3 air spaced preset 30/100pF
on ceramic base. ALL BRAND NEW,
25p the lot, P. & P, 10p,
FLAT FACED 4" TWIN BEAM
TUBE type Cossor 83D. Green trace.
Brand new £4 each, P. & P, 37p.
LIGHT EMITTING DIODES (Red)
from Hewlett-Packard. Brand New.
38p each. Holder 1p each. Inform-
ation 5p.
PHOTOCELL equ. OCPT71, 13p each.
MULLARD OCP70—10p each.
MODERN TELEPHONES type 706.
Two-tone grey, £3-7% each. Two-tone
green £3-75 each. Biack £2-75 each.
P & P 25p ea.
ideal EXTENSION TELEPHONES
with standard GPO type diai, bell
;nd lead coding. £1-75 each P. & P.
5p.

DELIVERED TO YOUR DOOR
1cwt of Electronic Scrap chassls,
boards, etc. No Rubbish. FOR
ONLY £3-50.

Open 9 a.m. t06.30 p.m. anyday.

ECL86 .40|EZ81 .27 |PEN45 .80 | UCF80 .85|AA119 -17|BA129 -14}0A70 17
EF22 1.50{GYS01 .75 |PEN45DD |UCH212.00|AA120 -17 |BA130 11 0A73 17
EF40  .75|GZ32 -80 | UCH43 .70 [ AA129 17 |BA1S3 17| 0A79 10
CORPO RATION LTD EF4: .70|GZ33 1.00|PEN4e .50 UCHSI .38|AAZI3 20 BC107 -14|0A81 10
. EF42 8 g;:; gs anung UCL82 .38 | ACl07T -17[BC108 -14|0A85 08
EF73 1-8 7 2.00 | UCL83 .55 |AC113 28 |BC113 28| OA90 14
7a GLOUCESTER ROAD, LITTLEHAMPTON, SUSSEX |EF80 .96 | HABC80.50 | PENDD- UF41 .70 | AC126 -14|BCl15 -17|0A81 10
All prices inclusive of V.A.T. Telephone 6743 |EF83 .85 |HL23DD.75| 4020 2.00 [UF42 .70 | AC127 18 | BCI16 -28)|OA95 10
EF8s .34 |HL41DD £2|PL33 50 | UF80 .35 | AC128 -22|BCI18 -25|0A200 -10
0A2 .40 6BAS .2816L6GT .58(12K7GT .45135Z4GT .55 ]E92CC 1.00| EF8s .80 HL42DD.70 | PL36 85 | UF85 .44 | AC132 -22{BCY10 -50|0A202 -11
OB2  .40|6BC8  .60|6L7 150|12Q7GT -45|35Z5GT .75|{E180F 1.00{ EF89 .87 | HN3091-50| PL81 .44 | UF86 1.00|AC154 -28/BCYI2 -56| 0C22
0Z4 47|6BE6 .32|6L18  .49(128C7 .50|50B5 -85 | E182CC1.00| EFS1 .37 [HVR2 1.00  PL81A .55|UF89 .38 |AC166 28 | BCY33 -22|0C23 48
1A3 46|6BH8 .70[6L19 £.00(128G7 .40{50C6  -45;El148 .58/ EF92 .40 HVR2A1.00| PL82 .40 | ULdl .85| AC157 -28|BCYS4 -25|0C2¢ 42
1A6GT .50(6BJ6  .55{6LD20 .55|128H7 .85|50CD6G 125 EAs0 .g7| EFe7 .80 | KT2 50| PL83 45 | UL84 42 | AC165 28 | BCY38 -25) 0C25
1A7GT .666BQ7A .85(6N7GT .60|12837 .44/50EH5 .55/EA76 1.00] EF98 .80 [KTd1 .98 | PL84 .33 UM8O .44 |AC166 -28|BCY39 -28)0C36 47
1BSGT .50/6BR7 1.00/6Q7G  .80/128Q7 -65|50L6GT .85 EABCS0.38| EF163 .20 ETd4 1.00|PL504/500 |UY4l .49|AC168 -42|BCZ11 -42|0C44 11
1HSGT .§5/6BR8  .85(6Q7GT .50(14H7  .§5|85A2 .60 EAC91 .76/ EF184 .33 | EKT66 2.4 -87|UYes .38(AC176 61 | BFI68 -32) OC45  -18
1L4 20|6B87 1-40|6Q7(M) -55]1487  -80/85A3 1-00 EAF42 .80| EF804 1-20| KT8 2.00 | PL505 1-15 Ul0 1.00|ACl77 31| BF139 -28|0C48 17
INSGT .65|6BW6 .90|6R7G  .60|19AQ6 .50|90C1 .76 EAFs01 .76/ BH®0 .45 |ETW6L £1|PLS08 .80 |U12/141.00 | ACY17 28 BF163 22 0C70 14
1RS 45/6BW7 .66{6R7M .75|19G6 1.40|90CG £-40 EB34 .85 EL3 -850 |KTWe2 21| PL&09 1.15|Ul9 1.73|ACY18 -22|BFI73 -4210C71 12
184 38(6Bz6  .49!68A7  .44/20D4 2.00{150B2 .75 EB91 .15 EL34 .54 | KTW631.00| PL802 .95 U265 .80 [ACY19 -21 |BF180 -83|0C72 18
1U4 40|6CB6A .40(68C7GT .38(20F2  .75(2168G .50 EBC41 .85/ EL35 2-50| MHLDG £1| PY33/2 .50 U26 .80 | ACY20 20| BF181 44| 0C74
1U8 75(6C4 '30(68G7  -44{20L1  .88(807 .59 |EBCSL .85 ELS7 2.50 MSlé2 1-00 (PY81 .31 USL -80 | ACY21 21 BF185 44| 0C75
2D21 40(6C6 -40(68H7  .44(20P3  -80{56703 .80 EBF80 .39 EL41  .60| P61 1.00| PY82 .30 U191 70| ACY22 -17 | BF184 -17|0C76 17
3GKS 6C9  1.85/6837 55(20P4 1-00/6057 100 EBFSS .43 EL81 .60 | PABCBO .38 | PY83 .35|U2s1  .g0 | ACY28 -20)| BFY50 -25/0C77 30
2X9 50| 6CD6G 1.00|68K7GT .44 205 1-30{6060 1.00 EBF89 .30/ EL83 .55|PC86 .80 |PY88 .88|Usor -§8 | AD140 40 BFYS1 -21)0C78 17
8A4  .50|6CGSA .78|68Q7GT .45|25A6G .38|6067 100 EBL2l 2.00| EL84 .28 | PCB8 .60 PY500 .85| U403 .78| ADI4® 88| BFY52 -22| OC78D 17
aD6  (40|6CHS .80|6V6G  .17|25L6G .60|7475  1.00 EC86 .70 EL86 .44 [PCO5 .75 | PY500A .85|Udod4 .49|ADI61 50| BY100 20| OCBL = -12
Q4 .80|6CL6  .55|8VEGT .45|25Y5G .70|AC/PEN 98 ECes .70| EL86 .38 |PC97 .3 |PY800 .35 |Usol .85 AD162 -0 BY108 -20|0CS1D -18
3Q5GT .55|6CL8A -80|6X4  .40|25Z4G .88[AC2/PEN/ EC93 .45/ EL91 .40 PC900 PY801 .35 |U4020 55| AF106 85| BYIl4 -20 OC82 12
s8¢ 85|6CM7 .76|6X6GT .40(2625 80| DD .98 ECCSS 1.50| EL360 1-20 | PCC84 .40 P230 .48|VP23 .75[AFIld 28| BY126 -17) OC82D 18
iCB6  -556CUs  .75!7B8 75|26Z6G 70| ACGPEN .88 ECC35 95| ELL80 -80 PCC85 .44|QQV03/10 |VP4l .75 |AF116 17 /BY127 20| OC83 28
5CG8  -65(6CW4 1.00{7B7 70|28D7 1.00{AC/TH1 £1|ECC40 1-00| EM80 .45 |PCC88 .80 1.75| w107 1-00 | AF117 21| BYZ10 -28| OC84
SR4GY -75|6DE7  -76|7H7 75|30A6 .65|AL60 1.00| ECCS1 .34 EM81 .65 |PCC89 .50 |QS75/20 £1|W72e 1.00|AF121 .88 BYZI1 -28 | OCL23  -26
5U4G  -35/6DT6A -76|7R7 80|30CI6 (78| ATP4 .40 ECCSz .g8| EM8a 56 |PCC189 .58|QS05/10 £1}Xe; 1-95|AF124 -28|BYZI2 28| OCL3S
5V4G  .54[8EWs .75|7Y4 85|30C17 90|4Z1  -60|ECCS3 .g8| EMS4 40| PCF80 -28|QV04/7 £1X66 1.26AFI26 19 BYZ13 28| 0C160
5YSGT .45(6E6  1-00|7Z¢ 80|30018 [78|AZS1  .80| ECCs« .80 EMS5 1.00|PCFS2 35 X19 .38 | Transistors |AF126 20 CGI2E -2210C172 -39
5Z3  -70{6F1  .70|9D7 85(30F5  .80|AZ4l .86 ECC8s .36) EM87 .70 PCF84 .50 | TH233 .98 |& Diodes |AFI39 72| GDY 00200 -24
8Z4G  -35|6F8G  .40|10C2 30FL1 .76|BL63 200 ECCs6 -85 EMMS03 €2 | PCF86 .55 TP2620 .88 |2N404 -20|AF178 75| GETII3 -28) 0C201
SZ4GT -48|6F13  .56| 10DR7 .65|SOFL3 .75|CL3S 1.50 |ECC8s .44 EYS1 .40 | PCF200 .87 | UABCS0.40 2Noss 58 |AF180 831 0A5  -8110C202  -47
8/30L3 .80|6F14  .75|10F1  .50|30FL121.00|CY1C 1.00| ECCls¢ .e5| EX81 .40 | PCF801 .48 | UAF42 .60 |2N1756 -55|AF186 611049  -14)0C203 33
8A8G 1.25(6F18 55|10F9  .85|30FL1S .65|CY31 .45 ECCs04 .so| EY8S .64 |PCF802 .50 | UBC4l .83 |2N2147 -94 |BA1ls 1510410  -4770C204 33
6ACT  .49|6F23 80|10F18 .58/ SOFL14 70| DAF91 .30 ECC8071.00| EY84 .70 | PCF806 .55| UBC81 .45 |2N2207 -25[BALL6 20/ 0Ad7 11 0C205 -47
6AGS  .£7|6F24 85|10LD11 .70|30L15 .76/ DAF98 .44 ECF80 .34) EY87/6 .88 PCH200 .70 | UBF80 .38 |2N2369 -24 -
6AHS .60|6F25 1.00[10P13 .70|30L17 .70!DFs1 30 ECF82 .88 EY88" .40 | PCL82 .35 UBF8% .40 )2N2613 -48 | MATCHED TRAKNSISTOR SETS:—
6AJ5  .76|6F28 80{10P14 2.00(30P4MR DF96 .44|ECF86 .75 EY¥91 PCL83 .54 | UBL21 .772N3053 -88 | LP15(ACL13. AC154. AC157. AA120) -88p
6AKS .34|6F32  .65/12A6 1.00 1.00/ DK40 .70 | ECF804 EZ40  .65|PCL84 .38(V1C92 .46} 2N3121 2:75 | per pack. L—OCBID & 2—0C81, 47p.
8AKSE 6G6G  -75]12AC6 .85|30P12 .80, DE®2 .70 2.10| EZ41 .75 | PCL88 .47 | UCC84 .75|2N8703 -Bl|]_0C{4 & 2—0C45, -47p. 1-—0C82D. &
12AD6 30P19/ DK96 .60 ECHa12.00| EZ80 .28 | PD500 1.44 | UCC8S .45 |2N3709 -22|2--0C82-53p. Set of 3—0OCB3 -72p.
wsou .75| DL92 .gg‘mcnsa 1.5
PL1 .88/DL96 .55 ECH2 .70 L FOR CASH. LOOSE OR BOXED, BUT M BE NEW. OFFER!
30PL1S .75|DM70 .44 ECHS1 .80 m&;xg‘?n%%ul}gq.umm CRRC R ¢ LR LLSS o 8
gg;%}g gg g;{;_]} 6 %‘ggg:: :: All goods are unused and subject to the standard 90 day guarantee. Cash or cheque with order only.
54 85 DYBOé '” ECL80 .40 Despatch charges:—Orders below £5, add 10p per order up to three iterus, each additional item Sp
ng’B 5| ES0CC 1-65 EOLS2 .34 extra. Orders between £5 and £10 add 25p total. Orders over £10 are post free. Bame day despatch
35LEGT zb ESOF  1.20 ECLSS .67 by firat class mail. Any parcel insured against damage in transit for only 3p order extra. Terms
. - of business free on request.
:sg‘G‘ ;(6) g;‘f;w 2‘08 }g}?frl_:ﬁ ggl,‘ ;g ggggo }:g ggt:: gg Please enclose 8.A.E. for reply to any correspondence.
STILL at £42-50 o o arious rand pew: 53
I S N O D 1
3 mvjem: trigger delay; crystal s;anbs, etc. Fine value at 50p, P. & P. In
callbrator; 4; flat faced tube, in .
good working condition. Carr. P.C.B. PACKS S & D. Quantity
£1-50. 2 sq ft—no tiny p.eces. 50p plus
P. & P. 20p.
12 LONG PERSISTANCE CRT, FIBRE GLASS as above £1 plus
Full spec. Price £7-50 to Include P. & P. 20p.
V.A.T. and Carriage. 5 CRYSTALS 70 to 90kHz. Our
choice. 25p, P. & F. 15p.

ELEGTRONIGS ?

Big opportunities and big money await the qualified man
in every field of Electronics today—both in the U.K. and
throughout the world. We offer the finest home study
training for all subjects in radio, television, etc., especially
for the CITY & GUILDS EXAMS (Technicians’ Certifi-
cates); the Grad. Brit. LLE.R. Exam.; the RADIO
AMATEUR’S LICENCE; P.M.G. Certificates; the
R.T.E.B. Servicing Certificates; etc. Also courses in Tele-
vision; Transistors; Radar; Computers; Servo-mech-
anisms; Mathematics and Practical Transistor Radio course
with equipment. We have OVER 20 YEARS’ experience
in teaching radio subjects and an unbroken record of
exam. successes. We are the only privately run British
home study College specialising in electronics subjects only.
Fullest details will be gladly sent without any obligation.

To: British National Radio & Electronics School, P.O. Box 156,
Jersey, C.1.
Please send FREE BROCHURE to

BRITISH NATIONAL RADIO
AND ELECTRONICS SCHOOL
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G. F. MILWARD 369 Alum Rock Road, Birmingham B8 3DR. Tel. 021-327 2339

SPECIAL OFFER

SMALL ELECTROLYTICS

Ref. No. Capacity Voltage Price | Ref. No. Capacity Voltage Price

Ha/t 1”3FF ;59/v :p H7/4A : 64uF 35v So
H8/2A 3-34 5 0| HY/S g 80uF 16V I
nﬂlg 3": o :l’ HI/8 ) 1254F 18V sp
H8/ A 44l P [ H7/8A 100uF 35V ép
8/4 4-TuF 25V 4p H7/9 -4 100uF 63V $p
HBI‘A gu: %¥ ol HIBA © 1254F av 4p
H815 ar 5 & | Hirto 125uF 25V sp
Bi5A As o0y 4> | H/toA @£ 1604F 25V 3p
H8/8. :OuF ! M ‘D H7/11 a8 160aF 25V op
R s 0% DI HIMA @, 150uF 18V sp
8/9 ag 70 a0 | HI/13A 200uF 25V 3p
SSIM §2“F 503 Pl HIMe @ 20uF 50V 10p
8/10 “ P HT/14A o 220uF 18V 6p
H8/10A 22uF 100v 40 | Hins O 220u4F 25V 5p
HB/1t 25uF 12v 4p H7/15A 220uF 3asv 10p
HB/t1A 24uF 215V 4p H6/1A  ee 250uF 4V 3p
HB/12 324F 15V 40 | Hej2 W 250uF 25V 3p
Hg/12A 30uF 1ov 4D | pg/3a O 320uF 2-5V 3p
He/13A  32uF sov 40 | Heja 320uF 1ov 4
Ha/14 40uF 25V 50 | nersa L 3304F 18V sp
H8/14A 40uF 8V 4p H6/ = 330uF 25y 10p
He/1S 4TuF 50Vi 40 | He/5A @ 330uF 35V 15p
HB/15A 40uF BV iplugs @ 4T0uF 25V 10p
m;; A gz; o }: HG/BA & 470uF asy 20p
H7/2A 64uF 2.5V 2p | HO/9A 7 0 D
H7;3A 64uF 25V 4p

H7/4 64,F 15V 4p

AlLL GOODS PLUS 10% V.A.T.

MULLARD ELECTROLYTIC CAPACITORS

071 and 072 Serles

Working Capacitance Max. Ripple

Type No. Voltage Vdc. BF Current at 50°C Weight Price
071 15332 18 3300 2-4 amps 1oz 15p
071 15472 16 4700 3-9 amps 1oz 17p
07t 15682 16 6800 5-8 amps 1{oz 22p
072 15752 16 7500 + 7500 10-5 amps 30z 37p
072 15113 16 11000 4 11000 13-8 amps 440z 4%p
071 16472 25 4700 5-4 amps 1oz 22p
072 16502 25 5000 + 5000 9-6 amps 3oz 37p
072 16752 25 7500 + 7500 12-6 amps 410z 49p
071 18681 63 680 2-1 amps 1oz 15p
106 and 107 series X

108 16223 25 22000 17 amps 100z £1-12
108 17103 40 10000 12 amps T4oz 9%4p
107 10222 100 2200 10 amps 540z T4p
Type No. Voltage Capacltance Welght Price
10215163 . 16 16000 8oz 20p
104 90003 20" 39000 160z 30p
102 16802 25 8000 Toz 25p
104 90001 45 20000 160z S0p

A further 10% discount on lots of 100 of any one type.
Please calculate the weight of your order and Include appropriate postage.

Not over Ordinary Parcels Not over Ordinary Parcels
141b t84p | 10Ib 42p
2ib 22p 14lb $2p
4lb 27p | 18lb 62p
8lb 32p 22tb T2p
8lb 37p

UNIJUNCTION TRANSISTORS SIMILAR TO 2N 2648 25p

100 -4 WATT RESISTORS 1 VERO-| BOARD CUTTER
£1 100 CERAMIC Sz}ln x1in.x -15BOARDS

20 ASSORTED UNUSED 6§ COMPUTER PANELS
MARKED, TESTE| 1 CONTAINING MASSES OF

CAPACITORS g, INS. L ODB PIECES” TRANSISTORS DIODES, TRANSISTORS,
100 DIODES BC108 ETC. INDUCTORS, RESISTORS
o & CAPACITORS
POSTAGE 20p | PACK No. 1|POSTAGE 20p PACK No. 3| POSTAGE 20p PACK No. S| POSTAGE 27p ["PACK No.7
100 RESISTORS 100 RESISTORS 1 TRANSISTORISED 100 RESISTORS
£1 100 CERAMIC 1 100 CERAMIC SIGNAL TRACER KIT £1 100 CAPACITORS
CAPACITORS CAPACITOR 1 TRANSISTORISED (ASSORTED TYPES)
100 POLYSTY RENE % MOLLARD POLYESTER SIGNAL INJECTOR KIT
CAPACITORS o CAPACITORS
POSTAGE 20p |"PACK No. 2| POSTAGE 20p [ PACK No. 4| POSTAGE 20p | PACK No. 6| POSTAGE 20p PACK No. 8

PRINTED CIRCUIT KIT

D 60 INTERESTING PROJECTS on s PRINTED CIRCUIT CHASSIS with
PABTS and TRANSISTORS from your SPARES BOX

CONTENTS: (1) 2 Copper Laminate Boards 4}in x 2}in. (2) 1 Board for Match-
box Rndio (3) 1 Board for Wristwatch Radio, ewc. (4) Resist. (5) Resist Solvent.
(8) Etchant. (7) C! | Deg . (8) 16-page Booklet Printed Circuits for Amaleurs.
{9) 2 Miniature Raaijo Dlnls SW/MW/LW Algo free with eaca kit: (10) Essential
Design Data, Circuits, Chassis Plans, etc. for 60 TRANSISTORISED PROJECTS.
A very comprehensive selectinn of circuita to suit everyone's requirements.

EXPERIMENTERS
PRINTED CIRCUIT KIT

85p
Postage & Pack. 15p. (U.K.)
Commonwealth:
SURFACE MAIL 20p
AIR MAIL 7Sp
Australia, New Zealand,
South Africa, Canada

(1) Crystal Set with biased Detector. (2) Crystal Set with voltage-quadrupler detector.
(8) Crysta}l Set with Dynamic Loudspeaker, (4) Crystal Tuner with Audio Amplifier.
(5) Carrier Power Conversion Receiver. (R) 8plit-Load Neutralised Double Reflex.
{7) Matchbox or Photocell Radio. (8) “TRI-FLEXON’' Triple Reflex with self-
adjusting regeneration (Patent Pending). (9) Solar Battery Loudspesker Radio.
The amallest 3 designs yet offered to the Home Constructor .nywhere in the World.
3 8ubminiature Radio Recelvers based on the ‘“Triflexon’ circuit. Let us know
it you know of a smaller design published anywhere. (10) Postage 8tamp Radio.
Size only 1-62in x 0-95in x 0-25in, (11) Wristwatch Radio 1-15in x 0-80in x 0-55in.
(12) Ring Radio 0-70ln x 0-70in x 0-55in, (13) Bacteria-powered Radio. Runs on
sugar or bread. (147 Radio Control Tone Recelver. (156) Transistor P/P Amplifier.
(18) Intercom, (17) 1-valve Amplifier. (18) Reliable Burglar Alarm. (19) Light-Seeking
Animal, Guided Missile, (20) Perpetual Motion Machine. (2]) Metal Detector.
22) Transistor Tester. (23) Human Body Radlatlon Detector. (24) Man/Woman Dis-
crlminator (25) Signal Injector. (26) Pocket Transceiver (Licence required). (27) Con-
stant Volume Intercom. (28) Remote Control of Models by Induction. (29) Inductive-
Loop Tranamitter. {30) Pocket Triple Reflex Radio. (81) Wristwatch Transmitter/
Wire-lesn Microphone. (32) Rain Alarm. (33) Ultrasonic 8witch/Alarm. (34) Stereo
Preamplifier. (35) Quality Stereo Push-Pull Amplifier. (36) Light-Beam Telephone
“Photophone’’. (37) Light-Beam Transmitter. (38) 8ilent TV 8ound Adaptor.
(39) Ultruonle Transmitter. (40) Thyristor Drill 8peed Controller. (41) Light Dimmer.
(42) 1.C. Pre-amplifier. (43) I.C. Ampliﬂer (44) 1. C Intercom. (45) I.C. Radio.
(46) Raudive Voices Recelver, (47) B (48) B Detector.
{49) Proximity Switch. (50) Laser Projector.
Plus 10 Pbotoelectric Circuite, Simple Alarms, Long Range Alarms, Projector, ete.

YORK ELECTRICS, Mail Order Dept.
335 Battersea Park Road, London, S.W.11

Send 6 S.A.E. for full delails and a Prief deseription of all kits and Prolects.
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A unique opportunity
to become the outright owner

of a franchise Ihat s the first
of its kind in Britain.

Tandy Corporation (Branch UK) is completely new to Britain
A division of the Tandy Corporation of America, where its
‘Radio Shack’ operation has now grown to approaching some
2,000 outlets

Nowhere else will you find a similar operation, because a
Tandy franchise is your very own business

You'll be selling exclusive Tandy brands of radio, audio and
communications equipment, plus parts and kits. All of the
highest possible quality, yet so competitively priced that you
can be assured of high volume and substantial profits within
a surpnsingly short ime

Previous radio trade experience is not essential. You get the
full benefit of Tandy’s 50 years' experience—covering
everything from your grand opening to everyday routines —
plus regular 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, Cheftenham, Doncaster, Gloucester
Liverpool, Nottingham, Worcester, Central and Greater London
If you would like more information. please write in confidence
to the Senior Vice-President, Mr. Richard N O’Brien

TANDY Corporation
(Branch UK), Bilston Rd
Wednesbury. WS10 7JN, Stalfs
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SHORT WAVE DX
by MALCOLM CONNAH

ITH such a large number of reports this time
W I think I should start straight away with the

contribution from Ian L. Wadman of Didcot
in Berkshire. Ian has a new Trio 9R-59DS and a 70
foot end-foot antenna. Some concentration on 60
metres produced the following excellent results:

4770 ELWA, Liberia in English at 0615.

4832 Radio Capital, Costa Rica, Spanish at 0405.

4860 R. Maracaibo, Venezuela, Spanish at 0420.

4882 R. Commercial, Dominican Rep., music at 0530.

4900 R. Juventud, Venezuela, Spanish at 0355.

4940 R. Yarucuy, Venezuela, Spanish at 0345.

4970 R. Rumbos, Caracas in Spanish at 0455.

5030 R. Continente, Venezuela, S/off at 0500.

5035 Bangui, Cent. Afr. Rep. with music at 0545.

5050 R. Tirana, Home Service at 0349.

The Rev, W. John Mckae of Birkenhead has built
the 3 Band SW receiver described in the December
issue. This combined with a 45 foot indoor aerial and
ATU produced the following:

5995 VOA, noted in English at 2130.

6045 Hilversum, Holland, English at 1045.

6065 Radio Sweden in English at 1609.

6120 Vatican Radio noted in English at 2100.

7260 Monte Carlo, S$/off in English at 0845.

7310 Radio Vilnius, Lithuania S/off at 2300.

7345 R. Prague noted in English at 2200.

11815 WYFR noted in English at 2240.
15185 R. Finland in English at 1830..
21520 Radio Switzerland noted in English at 2125.

Linford Fevrier sends in our first report from the
West Indies; St. Lucia to be precise; using a Pye
valve domestic receiver and 100 foot long wire to
hear:

6010 R. Sweden in English at 2114.

6090 R. Luxembourg in English at 0210.

9570 Swiss B.S. in English at 0905.

9635 R. Nacional de Colombia, Spanish at 1539.
11775 WINB, Red Lion, USA in English at 2130.
11855 Broadcasting Service of Saudi Arabia at 1855.
11880 Voice of Turkey in English at 2213.

11895 R. Senegal in French at 2225.
11935 R. Portugal in English at 0208.
15190 La Voix de la Revolution Congolaise at 2010.

Matthew Phillips of Halstead in Essex is only 12
years of age but this Domestic receiver is 37 years
old; using a metal bed frame as an aerial the com-
bination produced the following log:

5995 R. Australia in English at 0900.

6180 BBC, Cyprus relay at 1730.

7210 Red Cross Radio in English at 1730.

7245 Austrian Radio noted at 1030.

9005 R. Tehran, Iran at 2000.

9520 ORTF, Paris noted at 1415.

9525 AIR, Delhi in English at 2230.

9570 R. Australia noted at 1500.

9670 Adventist World Radio at 0930.
11710 Radio Kiev, USSR noted at 1930.
11730 R. Tashkent, USSR noted at 1400.
11765 R. Australia in English at 0645.
11770 BBC, Ascension Island relay at 1700.
11815 NHK, Japan in English at 0800.
11850 R. Norway in English at 0815.
11900 RSA, South Africa noted at 1900.
11970 Radio Tunis in English at 0900.
17825 RSA, South Africa noted at 1600.

Robin Hookham of Stretford, Manchester certainly
managed to hook’em when he used his Codar Multi-
band-6 and 40 foot end-fed antenna to record:

4970 R. Rumbos in Spanish at 2345.

4980 Ecos del Torbes in Spanish at 0026.

5920 R. Kiev, Ukraine noted at 1950.

5940 R. Vilnius with Mailbag show at 0047.

6130 R. Norway with id. in English at 1900.

9545 R. Ghana, ‘Africa Worldwide’ at 2125.

9670 IBRA Radio with religious pgr. at 2015.
11720 R. Nacional de Brazil, English at 2312.
11805 R. Globo in Portuguese at 2008.

11860 R. Canada Int., SW Club at 2148.

11880 Voice of Turkey in English at 2203.

15130 WYFR with news at 1905. ’

15300 HCJB, Quito, Ecuador ‘DX Partyline’ at 1944.
15410 UN Radio noted at 1921.

Please remember to correct all times to GMT when
sending in reports and also remember the new
address.

MEDIUM WAVE DX
by CHARLES MOLLOY

AROLD Emblem (Mirfield Yorkshire) has been
H listening to the Middle East on the medium
waves with his Eddystone 730 communications
receiver and MW loop antenna. He reports hearing
Riyadh, Saudi Arabia on 587kHz; Cairo on 710kHz;

. Baghdad 760kHz; Tartar, Syria 782kHz; Quazvin, Iran

841kHz; Damman, Saudi Arabia 885kHz; Izmir,
Turkey 926kHz; Diyabakir, Turkey 1061kHz; Sharjah,
United Arab Emirates 1535kHz, Harold also reports
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hearing CSB81 at Santa Maria, Azores on 1570kHz at
2336hrs GMT. Stations in the Middle and Near East
can be logged during the evening and after 2300hrs
GMT, the time when a number of Europeans sign-off
for the night. A sensitive and selective receiver
together with a medium wave loop antenna is essen-
tial for this type of DXing though a few of the
stronger outlets can be heard with simpler equip-
ment. Try for Kuwait on 539kHz; Batra, Egypt on
620kHz; El Beida, Libya on 1124kHz; Tripoli, Libya
on 1250kHz and Kuwait on 1345kHz. -

Brendon Rooney (Glencar, Co. Sligo in Eire) has
sent in an excellent log of North American reception.
Using a Trio 9R59DS, a Heathkit GR78 transistor
communications receiver and a medium wave loop
with balanced differential amplifier, he reports hear-
ing CBN St John’s in Newfoundland on 640kHz; WOR
New York City on 710kHz; WABC also in NYC on
770kHz; WCCO Minneapolis on 830kHz; WHDH
Boston on 850kHz; CJON St John's on 930kHz; CBM
Montreal 940kHz; CHNS Halifax, Nova Scotia on
960kHz; CBA Moncton, New Brunswick 1070kHz;
WBAL Baltimore on 1090kHz; WNEW New York

City on 1130kHz; WOWO Fort Wayne, Indiana -

1090kHz. Although these stations were heard between
2300hrs and 0200hrs during December it is possible
to hear North America on the medium waves in the
UK at any time of year provided there is a path of
darkness between transmitter and receiver. In June
stations can be logged during the hour before sun-
rise. North Americans broadcast on ‘channels’ which

are multiples of 10kHz and they are easy to identify
as they use their callsigns frequently (prefix C for
Canada and W or K for the US.) foHowed by the
name of the city or town where the studios are
located.

Julian Allan (Hadleigh, Suffolk) has been trying
the medium waves with his Audiosonic transistor
portable with internal ferrite rod aerial. He reports
hearing London Broadcasting on 719kHz (417m);
American Forces Network (AFN) Frankfurt on
872kHz (344m); BBC Radio Medway 1034kHz (290m);
AFN Munich 1106kHz (271m); Radio Sweden
1178kHz (254:5m) in English at 2245hrs GMT;
Radio Tirana, Albania 1394kHz (215-2m); Trans
World Radio, Monte Carlo 1466kHz (204-6m). On
the long waves Julian has heard Mainflingen, West
Germany on 151kHz (1986m); Allouis, France
164kHz (1829m); Luxembourg 236kHz (1271m).
Others to look for on the long waves are the Voice
of America, Munich 171kHz (1734m); Azilal, Morocco
209kHz (1435m) in Arabic; Tipaza, Algeria 251kHz
(1195m) normally in French but in English at 1900hrs
GMT; Lahti, Finland 254kHz (1181m).

Brian Murray (Edinburgh) has been busy again
with his Astrad transistor portable coupled to an old
405-line TV aerial. His log includes CSB2 Lisbon,
Portugal on 1034kHz at 0020hrs; Radio Portugal
1061kHz in English at 2300hrs; Radio Denmark also
on 1061kHz at 2300hrs; BBC Radio Derby on 1115kHz
at 2240hrs and BBC Radio Manchester 1457kHz at
1800hrs, all times being in GMT.

VHF/FM DXING
by SIMON DAVID

AST month I reported on the strange events in
L January. My Correspondent E. W. Earnshaw is
now on his way around the world as a sea-
going Radio Officer. The reported Turkish station,
Radio Ankara news, has been verified by an official
at the Turkish Embassy who heard the tape record-
ing made in Newcastle. Other recordings made were
of f.m. broadcasts from Russian and Polish origin
followed by a Spanish station. I hope this will not
deter others reporting more modest DXing achieve-
ments.

Openings of a less dramatic nature in February
enabled Roy Patrick of Derby to pick up Hessischer
Rundfunk, Frankfurt on 99MHz. He received a very
quick QSL card from them.

George E. Sykes is only 50 feet above sea level at
Bolton-le-Sands, Lancashire but has a clear view all
round. On his AR2000, with an Aerialite 264 and
Stolle rotator 15 feet above his garage, he has
received local radio stations from Blackburn, Mersey-
side, Carlisle and Sheffield. He wonders if going
. upstairs means better results! An unidentified
station was picked up on 102MHz, but best reception
comes from local mdbiles. Kirk O’Shotts, Blaenplwyf
and Divis have also been picked up.

Colin Chatfield of Camborne, Cornwall has a home
made 5-element Yagi feeding a P.W. design preamp
and Heathkit FM4-TU tuner. He has received Radio
Eirean in English and Gaelic, Radio 4 from Wenvoe
and Haverfordwest, BBC radio from North Hessary
Tor and ORTF from Brest 97-7MHz.

Finally, anyone in the home counties who heard a
foreign station, probably East European, between
97-7 and 98MHz (above LBC) on 23rd March, please
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let me know. Reception on my receiver was not good
enough to identify it.

Please state the date, frequency and country of
origin in all reports; also your receiver and aerial
type would be useful.

Station information

Among the latest information to hand are the
following: Perth, BBC Radios 1/2,3 and Radio Scot-
land are now on 89-0, 91-2, 93-4MHz respectively;
Campbeltown BBC services are similarly changed
to 88-6, 90-8, 93-0MHz respectively. Listeners with
preset push-button receivers will need to alter the
tuning of the appropriate channels in these areas.

The IBA station BRMB Radio started broadcasting
official programmes on 94-8MHz from Lichfield. VHF
transmissions are said to be better here than the

"alternative medium wave transmissions. The aerial is

directional, mounted on the 1,000ft television mast,
and beamed towards Birmingham centre. Polarisation
is circular to help car radio and portable radio
reception.

Piccadilly Radio (IBA) went on the air on 2nd

April in the Manchester Area. The transmitter

* situated at Saddleworth broadcasts on 97-0MHz using

a circular polarised directional aerial. The next to
follow will be Swansea Sound from Kilvey Hill on
95-1MHz using an omni-directional circular polarised
aerial.

Full details of IBA independent radio broadcasts
on v.h.f. and medium wave can be obtained by send-
ing a stamped addressed envelope to the Engineering
Information Service, Independent Broadcasting
Authority, 70 Brompton Road, London SW3 IEY, or
Crawley Court, Winchester, Hampshire SO021 2QA.

BBC local radio information can be obtained from
Engineering Information Dépt., BBC Broadcasting
House, London W1A 1AA. a
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DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors - Up to date
Brochures on request

SPECIAL PURCHASES

UHF TV TUNERS
CHANNELS 21 TO 64
Brand new transistorised
geared tuners for 625 Line
Receiver IF output. £2-50,
Post 20p.

UK's
LARGEST RANGE
OF KITS &
GADGETS

i 8 LARGEST RANGE OF
EASY TO BUILD KITS BY JUST A SELECTION | O > ANDDEVICES
AMTRON—EVERYTHING SUPPLIED | sI8Asoswattic - £1-50
Model No. *ZN4141C Radio £1-20

310 Radio control receiver 2-98 | “Ultrasonic Transducers £5-90 pr.
TEST EQU"’M ENT 300 4-channel R/C transmitter 5-95 | *3015F 7SEG Indicator £1-70
345 Superhet R/C receiver 5-85 TIL 209 LED 24p each. 22p each per 10
MULTIMETERS 455 AM signal generator 12:33 | ® With circuits/data sheet
(carr. etc. 30p) b 65 Simple transistor tester 1-40 | OVER 1500 DIFFERENT SEMI - CONDUCTOR
e 3 (o | 115 B watt Ampiifier 3-9% | DEVICES IN STOCK
52'1% c 05'(1/\22"23&”3 It Slimiine de-l ‘_gs 120 12 watt amplifier 4-70 | Free stock iist—latest edlilon (Ref. 36) on request.
T ( ”"K I) /Vol imiine de-luxe 7-50 125 Stereo control unit 570 | Inciudes radlo valves, I.C.* '3 Rectlfiers, Trlacs, SCR's,
LH33D  2K/Volit Robust Ty 130 Mono control unit 3-80 | LED's, etc. More types—better prices for
USSae  20KIVol wiin AC currentranges 8.0 | 005 Power suoply for 1S 432 | quantity small or large.
ower supply for .
04t C*30KVolt AC current Stest case 1030 | S35 hameipupelyfor 2,120 sl R ARRARCICATTERTARARFINEC KON
: - —————
U434y Plus Built in transistor tester 10-50 240 Auto p,:::nng ﬂ:‘,ﬂ er 590 9 volt tape ::&i'
MOO:'E;-ISOEO (Case 569%&0'(/‘01"_ 935 215 Mic. Dreampll{&er _— Su Fitted record IlEnIay
ST generator 10Hz-1mHz ‘80 and oscillator/Erase
SE2508 ngelEsolgnall Inlecﬁ:r 210 carr. 15p 575 Sq. wave generator 20Hz-20Khz 14-80 heads, Wind and
ROCKetIS g n I e o trocariso | 550 RIUCAD Charger 1212 % et oo
TE15 Grid Dip meter 440kHz-280mHz 15-00 carr. 30p 5 aSIlhes arealue) ROOSS.
TE40 AC Miilivoitmeter 1-2mHz 1875 carr. 35p 830 STAB Power supply 6<12v 0-25-0-1 A 8-15 Brand new complete
TESS 28 Range valve voltmeter 22-50 carr. 0p 680 DC motor speed Gov. 2-87 with head circults.
TE20D 120kH2-500mHz RF Generator 18-95 carr, 40p | 708 Electronic Chaffinch 500 £9150icari1305:
TE22D 20H2-200kHz Audlo Generator 19-95 carr. 40p | 105 Windacreen wiper timer 532 | 7or quaLiTy MARRIOT
S ol e e eldinr por- " 2P| 780 Metal Detector (electranics only) 9-65 | SLIDER CONTROLS TAPE HEADS
. . 14-75 carr, 20p 790 Capacitive Burglar alarm 685 | 60mm stroke high quality 4 TRACK MONO or
. y 335 Guitar preamp. 4-25 controls complete with 2 TRACK STEREO
New Revolutionary Supertester 680R 340 Delay car alarm 615 | knobs (post, etc. 15p any | ‘17'High Impedance £2-50
680R Multi-tester Accessories 375 C?TI D':Ch:’“ lgnition for car engine D quantity). g’ l’aeg. Ilmpec‘!jance 2225::
. o e Earth : i 36" . Impedance £5-
SR iaciranie vattmeter 18 00 80 Scope Callbrator 2.25 | Singles Log and Lin | 737y 3 track mono
Ampclamp 11 .95 255 Level Indicator 6-18 | 5K, 10K, 22K, 50K, 100K, Record/Erase low mp.
Temperature probe  11-95 525 120-160mHz VHF timer 1130 | 250K, 500K, 1 Meg. 45p | 75,7 o
Guass meter 11:35 715 Photo celi switch 7-70 | each. Erase Heads for '17°, '18'
Signal Injector 535 795 Electronic continulty tester 4-30 Ganged Log and Lin and '36" £1-00
Phase Sequence 545 860 Photo timer 13-28 { 10K, 22K, 50K, 100K, 250K, 63' 2 track mono, Hi Imp.
EHT Probe T ;g; illde n':ojzcllor a;.noéeled control ;;5 65p each. £1-75
. coustic Atarm for driver -80 uantity dlscounts '43' E Head for '63'
Shunts 125/50/100 AW 4,30 465 Quartz XTAL checker .75 E,?,...b.g) © rase Tead Tor rep
A SELECTION OF INTERESTING ITEMS S5 Yaxn Intector 15,50 | Somplete with knobs, (e G D O T
C3025 Compact transistor tester  8:95 p& p 15p 432 Testakit 19-30 | SINCLAIR,” MINIATURE AMPLIFIERS &
840102 Photoelectric System cné;lo 670 Buffer Bamgy Churogr ¢55 | TUNER/DECODER
L 3 | APLTERS o'
1263 Tel ih PO ol 495p&p20p | 820 Electronic Digital Clock satsof) |22 0003w attioIvoll TS QS E0-5M 2240/ teres
s 0o e A O “"“’25" ectronic Digital Cloc! 104, 1 watt 9 volt  3-10 80/PZ5
T Kw Dimmer/ "'e{c"l{“m- CEEILD LD P 5 ALL KII'SOFFERED 304, 3 watt 9 volt 3-95  SP40-6 2Z40/stereo
9 Twin sprine amit For 3352015 l;"y . SUBJECINC 555, 3 watt 12 volt  4-10 80/PZ6
16” Twin spring unit Reverbs 6-85p & p 25p 2 L /"| AVAILABILITY 5‘1)30%5 ':'3'"212 vﬂ" 2;: Sl;g(/)sz’ﬂzsolaiereo .
USS0 Ultrasonic Switch Transmitter/Recelver £12-75 é,_‘__‘ --1/('4 Pri ' 4 U 28 v°| 4-9 T Pz8
C3041 1-250 MHz £4-25 ] Nl i rices cotrect at 410, 10 watt 28 volt 5 ransformer 395
C3043 5CH 1-300 MHz £5.75 L — time of prep: E1206, 30 watt 45 volt $-95
VHF 105 Aircraft Band Convertor 4-50p & p1Sp T S -{:’ 37&'::: r‘:nica no 51;2;30":‘ UECD 7-75
B2005 4 Ch. mlc. mixer 420p&piSp - . RE500, 5 watt IC malns
B2004 2 ch. Stereo mixer 6-75p&piSp d Amplifier with
PK3 Kit. Etch vour own clrcuits £1-95 p & p 20p controls 830
BUILD THIS RADIO BUILD THIS TUNER SAC14, 7+ 7 walt Stereo
g MW/LW Radlo Turner to use with any amplifier, with ‘controls 11-75
Portable MW/LW radio kit Features Mullard RF/IF module Ferrlte aerlal, bullt | SAC13,.15 + 15 watt
using Mullard RF/IF module. In battery. Excelient resulu Size 7”7 x 23" x 33", Stereo with controls
Features MW—bandspread for All parts £4-85, carr, 15p, 14-95

extra selectivity. Slow motion
tunning. Fibre glass PVC
cabinet. 600MW output. All
parts £7-98 (battery 22p), carr.
etc. 32p.

POWER SUPPLIES FOR EVERY PURPOSE

(All cased unless stated chassis)
MULTI-USE & RADIONIC KITS 470C 6/73/9 volt 300 mA (includes Multi-Adaptor for
&: :g ;ro}ec:t cTa;ie ':Recobders, etc.) A (52-15 Doslt 20p
rojects ar Lighter Voltage Adaptors 300m tate voltage
EXCLUSIVE: SPECIAL OFFERS Irsﬂjphogfoc':rrglrgﬁ'n'lcmo 58;6275}76/79;/)9 It 400m A VO B don
r Yo m
MW/LW CAR RADIO AKAUGXC0 X20 20 HC244R Stabilised version

+ or — Earth with speaker Stereo cassette recorder. X40 40 %mgfo) }Proloctl

A r P500 9 voit 500mA
;rllga'kg‘lgsé:; ssoTcég,égo;). f’:glr’s;{;’lsoiDM I eron (s Cockitareop) G2 etisoomal(chnasta)
(- Earth) with speakers In phones. £6:95 c.fp.  20p. All transistor circuits with hand books ';}33%643“’;',,:;('2&(:333")

Pds & fixgs. £12-50 c./p.40p. PORTABLE CASSETTE P1081 45v 0-9 amp (chassls)

Portable Battery Cassette TAPE PLAYER—for car or P12 44-12 volt 0-4-1 amp

Tape Player £7-25. carry around. £7-25 c./p. 20p. TBAS005 WATT I.C. S SE101A 3/6/9/12 volt 1 amp (Stab.)

Car Lighter Plug i niadaptor HANIMAX BC808 POCKET | syitable alternative to SL403D. RP164 6/734/9/12 t amp (Stab.}

for all cassette and radlo CALCULATOR WiTH §/30 volt operated. 8/16 ohm

8/73/9 volt output (state % KEY. £28-85 5 watt output. oup . FIBRE OPTICS

width) £1-95 each HANIMAX BC811M With circuits and data £1-50. /| 0-01 Diam. Mono Fllament £3-00

:atgostereophonel T MEMORY VERSION £37-50 STROBE TUBE per 50 metre reel 0-13 Dlam. 64

Rii700] 0I5 s o 4B 08 I ZFT4A. Suitable for December '73 | Eibles Sheathed, £1 00 per melre,

RH430 £3.3p DCan (state model) Pract. Eiectronics £3-00, Sy PIEYG, WL EAET)
HANIMAX H101 STEREO Spray £10-50 Tmm. Diam. £5-00)

Rotel RA310 15+15 watt COMPACT RECORD

S$T2(D32) DIAC 25p

Stereo Amplifier  (List PLAYER 2 x 7 watts, Comp CRS1/40 sca 45 All types offered subject to availabllity.
£52-00) £34-52, plete with Speakers (List ZFT4/ LS ) Pvgcn correct at tlmoEoi "I,"I;';LEL sROEERS
Wein W500 Battery/Mains £54-50) Price £39-95, Plus ZFT8 ;; 5., 10% VAT TO BE ADDED D .

Cassette Recorder £12-75 {ree pair of stereo phones.

UK post stc. 15p per order unless stated,

404 - 404 Eloctronic Componanis and Eguipment 07402 8381 All madl ta
“ ’ RAD l 0 309 PA - Disco - Lighting High Power Sound 07. 723 6883 303 Edgware Aoad,
e “ r s 303 Bargame 50 Callars anly) London W2 1BW
u and Car Canteps. {ondor firpn Ao ppen »
I.l M ITE D 1 aftesbury Sveanue. London W1 01837 832 v

134 Buret Oak Brosdway., Burnt. Oak, Edgware 01:882 7402
EDGWARE ROAD, LONDON W2 190.184 Station Rosd. Harrow, Middiosss 01.653 7768,
354356 Edgw aad, Londan W2 01-303 5854/ 4736

www.americanradiohistorv.com


www.americanradiohistory.com

YATES ELECTRONICS

(FLITWICK) LTD.

DEPT P W,
KEMPSTON HARDWICK
BEDFORD

RESISTORS .
+W Iskra high stability carbon fllm—very low noise—capless_construction.

+W Mullard CR25 carbon film—very small body size 7-5 x 2:5 mm.
+W 2% ELECTROSIL TR5.

Power Values Price
watts Tolerance Rang available 1-99 100+
5% 4-710-2-2MQ 24 1-3p 11p
¥ 10% 3:3MQ-10MQ E12 1-3p 1-1p
i 2% 100-1MQ E24 3-5p 3p
i 10% 10-3-9Q E12 1-3p 11p
$ 5% 4-70-1MQ E12 1-3p 1-1p
4 10% 10-10Q £12 8p Tp

Quantity price applies for any selection. Ignore fractions on total order.

ELSTOW STORAGE DEPOT

C.W.0. 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 Sai. 8 a.m.-5 p.m.

PLEASE ADD 109, VAT

MULLARD POLYESTER CAPACITORS C29 SERIES

400V: 0-001uF, 0-0015u4F, 0:0022uF, 0-0033uF, 0-0047xF, 3p. 0-0068uF, 0-01uF, 0-015uF,
0-0221;_F,1(3J-033uF, 34p. 0-047uF, 0-0684F, O-1uF, 5p. 0-15uF, 6p. 0-22uF, Thp. 0-33,F, 11p-
0:47uF, 13p.

160V: 0-01uF, 0-0154F, 0-022u4F, 0-0334F, 0-0474F, 0-068uF, 3p. 0-14F, 3ip. 0-15uF, 44p.
0-22uF, 5p. 0-33uF, 6p. 0-47uF, T4p. 0-68uF, 11p. 1:0u4F, 13p.

MULLARD POLYESTER CAPACITORS €280 SERIES

250V_P.C. mounting: 0:01u4F, 040154F, 0-022uF, 3p. 0-033uF, 0-047uF, 0-068uF, 3ip.
0-1xF, 4p. 0-15uF, 0-224F, 5p. 0-33uF, 64p. 0-47uF, 8+p. 0-68uF, 11p. 1-0uF, 13p. 1 -5uF,
20p. 2-2uF, 24p.

MYLAR FILM CAPACITORS 100V
0-0014F, 0-002uF, 0-005uF, 0-O1uF, 0-02uF,
3p. 0 04uF, 0-05uF, 0-0684F, 0-1uF, 4p.

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

DEVELOPMENT PACK
05 watt 5% Iskra resistors 5 off each value 4-7Q to 1MQ.
E12 pack 325 resistors £2:40. E24 pack 650 resistors £4:70.

POTENTIOMETERS
Carbon track 5k2 to 2MQ, log or linear (log + W, lin £+W).
Single, 14p. Dual gang (stereo), 49p. Single D.P. switch, 25p.

ELECTROLYTIC CAPACITORS

(uFfv) 1/63, 1:5/63, 2-2/63, 3-3/63, 4-7/63, 6-8/40, 6 8/63, 10/25, 10/63, 15/16, 15/40, 15/63,
2210, 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, 1p. 68/63, 150/40, 220/40, 330/16, 1000/4, 10p. 470/10, 680/6-3, 11p. 100/63, 150/63,
220/63, 1000/10, 12p. 470,25, 680/16, 1500/6-3, 13p. 470/40, 680/25, 1000/16, 1500/10, 2200/6-3,
18p. 330/63, 680/40, 1000/25, 1500/16, 2200/10, 3300/6-3, 4700/4, 21p.

SKELETON PRESET POTENTIOMETERS SOLID TANTALUM BEAD CAPACITORS 12p
Linear: 100, 250, 500Q and decades to 5MQ. Horizontal or vertical P.C. 0 1uF 35V 2-2uF 35V 22uF 16V
mounting (0-1 matrix). 0-22u4F 35V 4-7uF 35V 334F 10V
Sub-miniature 0-1W, 5p each. Miniature 0-25W, 7p each. 0-47uF 35V 6-8uF 25V 474F 6-3V
1-0uF 35V 10uF 25V 100uF 3V
SMOKE AND COMBUSTIBLE GAS DETECTOR—GDI
The GDI is the world's first semiconductor that can convert a concentration of | VEROBOARD JACK PLUGS AND SOCKETS .
gas or smoke into an electrical signal. The sensor decreases its electrical 01 015 Standard screened 28p  2-5mm insulated 120
resistance when it absorbs deoxidizing or combustible gases such as hydrogen, | 24 x 33 24p  20p Standard insulated 18p  3-5mm insulated  12p
carbon monoxide, methane, propane, alcohol, North Sea pas, as well as carbon- | 2} x 5 28p 28p Stereo screened 40p  3-5mm screened 18p
dustcontaining airor smoke. This decrease is usually large enough to be utilized | 33 x 33 28p 28p Standard socket 20p 2:5mm socket 11p
without amplification. Full details and clrcuits are supplied witr; each deegldbori 33 x5 32p :_z,p Stereo socket 30p  3:5mm socket 11p
Detector GDI £2. Kit of parts for mains operated detector, including ut 17 x 24 85p 67p I.N. KET
excluding case. £5:60. Suitable case £1-50. Kit of parts for 12 or 24V battery | 17 x 33 20p 108p ? [ : SPLli.InGSS Ai':Dmgog Em 5240 6 pin. 7 pin
operation, including GDI and P.C. Board, £7-70. As above for PP9 battery, £6.90. | 17 x 32 (plain) 76p 52p Plﬁl 42 P éockpet e P + 0 pin. 7 pin.
NOTE: The battery operated kits incorporate our patented circuit to minimise | 17 x 21 (plain) — 4tp 4 wag sgr.eened cablep.ZSDlmetre N
battery drain. Typicaily 90mA for 24V. 24 x 5 (plain) -_ 12p P way screened cable 30p/metre.
2+ x 3% (plaln) —  Mp Y B :
Draw the alanaet ciecit onton, I te board with the P.C. Pen, align | FIn insertion tool 62p  62p
raw the planned circuit onto a copper laminate board wi e P.C. Pen, allow Spot face cutter 52p 52p BATTERY ELIMINATOR £1-70
: ¢ i i mains i
tig c}!\n}gharr\giner:merse the board in the etchant. On removal the circuit re Pkt. 50 pins 20p  20p 9V mains power supply. Same size as PP9 battery.
/" 1+ BAKER12 MAJOR £11-55\
ENGINEERS

YOURSELF FOR A

ETTER JOB -~ MORE PAY!

Do yvou want promotion, a better job. The B.LE T. guide to success should be
igher pay? "New Opportunities’ shows read by every ambitious engineer

vou how to get them through a low-cost Send tor this helpful 76 page FREE book

B.LIL T homestudy course. There are no now. No obhgation and nobody will cal

books 1o buy and you can pay-as-you- on you. It could be the best thing you

learn. ever did

POS} v CHOOSE A BRAND NEW FUTURE HERE!
NOLZ’

Tick or state subject of wnterest, Post to the uddress below

Radic Amateurs
Practical TV

Practical Radio & I
a
Colour Television a
a

Electronics

Geperal Electrical
Engineering

(Technatron) 8ociety of Engineers
Electronic Computer Electronics (Electrical Eng.)
Engineering ] € & G LI Radio Electrical Installa-
TV Maintenance TV Servicing Cert. [] tions and Wiring
& Bervicing Post Master General C & G Electrical
General Radio & 1st & 2n? Class Technician
TV Engineering Certs. (I'rimary)
Radio Servicing, C & G Electrica! C & G Tele-
Maintenance & Engineering communicationx
Repairs Practise

City & Guilds Radio,
TV Electronjcs
Mechanics

C & G LI Installa-
tions and Wiring

NAME (Block Capitals Ptease)
ADDRESS

Other subjects

Accredited by C.A.C.C.

Member of A.B.C.C.
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S B SR MCUT OUT THIS COUPON [ i’y mmms -1

ToB.L.E.T. BPW 03 Aldermaston Court, Reading RG/ 4PF K [ gpwy 0?»

I or 6 cylinder neg. earth cars at a

ol ~ 30-14,500 ¢ps. Double cone woofer and
tweeter loudspeaker. Baker ceramic mag-
net assembly, flux density 145,000 gauss.
BASS RESONANCE 40 cps 20 watt RMS,

MAJOR MODULE KIT £14-85

A 30-17,000 cps. woofer, tweeter, crossover
- and baffle as illustrated. Size 19in x 124in.

NOTE—When ordering state 3 or 8 or IS chms,

BAKER LOUDSPEAKERS 1009, BRITISH MADE
Regent 12 in. 15W £10-45 | Superb 12 in. 20W  £18-70 New Group 50/12

Major 12 in, 20W £11-55 | Group 2512 in. 25W £10-45 | 12 in. 50W£ I 7.60
Deluxe 12in.15W £13-20 | Group 3512 in, 35W £11:55

BAKER LOUDSPEAKER CO., BENSHAM MANOR PASSAGE

THORNTON HEATH, SURREY Tel. 01.684 1665
ALL PRICES INCLUDE V.A.T. HI-FI ENCLOSURE PLANS 42p

We break the price barrier with
this trouble-free inductive dis-
charge contactless ignition which
replaces contact points by a
solid-state trigger-head giving
high energy spark for excellent
cold-weather starting and super-
smooth tick-over. Designed for 4

FROM pip
onty £13-95::
price you can afford. Easy to fit, clear illustrated instructions,
iree fitting kit. State model, make and year. Other Mobelec
capacitive discharge E series models avaiiable. Mobelec E
series for high performance engines. 4 & 6 cylinder NEG.
AND POS. EARTH. £22-82. 8 cyl. £24 75, Post free.

ept. PW/6, 226 Mary Street,

sll“lll PBnnucTs girmingham BI2 9RJ), Tel: 021-440 3600

www.americanradiohistorv.com


www.americanradiohistory.com

by Eric Dowdeswell G4AR

conductor around the amateur bands for so
long, reports that for personal reasons he is no
longer able to produce the monthly page. Dave’s
reports under the heading of ‘The Amateur Bands’
began in October 1964 and the following month
became part of the feature ‘On the Short Waves'.

We owe a lot to Dave for keeping us up-to-date
on amateur affairs over the years. His humorous,
free-and-easy style of writing will be missed. Good
luck in the future Dave and thanks a lot, keep in
touch.

And now, more bad news! This page is being taken
over by yours truly who will endeavour to give you
at least as good a service as did JDG. How well 1
shall succeed remains to be seen. A lot depends upon
the number and quality of the reports received so
start them rolling to my QTH given below.

FIRST, the bad news! Dave Gibson G3JDG, your

Reporting

A few pointers which will help all round:- letters
short, reports accurate and to the point and pre-
ferably on a separate sheet of paper and above all,
legible! Call signs, in particular, should be in clear
block letters but I hope I have enough experience to
be able to spot the odd boo-boo. I don’t want to hear
about those routine QSO’s heard on 20m made by
fellows using 400W of SSB and a multielement beam.
But do tell me all about that unusual calisign, that
newly activated country or exotic expedition plus
the DX that is really DX when related to the band/
power/distance involved.

Reports of QRP work may prove of interest as they
may encourage others to try a little less power and
more ingenuity and operating know-how to achieve
the resuits they do with high power.

Break for a commercial! As ST2AR in Khartoum,
Sudan from 1953 to 67 I worked nearly 300 countries,
using homemade equipment and mostly wire aerials,
but not one of these QSO’s held the same thrill for

me as did the QSO I had a couple of years ago with
WI1BB on Top Band with a genuine 10W input. In
recent times G3XAP has worked all continents with
9W input on this band and now threatens to repeat
the performance with 5W, which leaves me gasping!
He does have the slippery slope of the sunspot cycle
to slide down so others ought to try and emulate him
while the going is good. The glow of self-satisfaction
attending success has to felt to be appreciated!

GB Operations

With the proliferation of GB prefixes for use at
just about any event that a club secretary cares to
dream up their novelty value has decreased to zero.
However, there are a couple of calls around that
rise about this modern day mediocrity. In the cen-
tenary year of the birth of Marconi, GB2ZMT was
operated from Bayswater, London from April 25 to
28 on 15, 20 and 80m SSB. The QTH was the house
in which Marconi and his mother lived in 1896/7.

Another event associated with the centenary and
taking place over the weekend of June 7/9 is a
House Party at Stratford-Upon-Avon where guests
will face a programme of films, talks and demon-
strations to illustrate the progress of radio com-
munications. GB2HF will be on the air to demon-
strate how it is done. QSL’s and reports to Ralph
Barrett G2FQS (QTHR) or the Bureau, for both
stations.

By the time this appears in print you may have
heard GB2MT already on April 7 when it was located
at the top of the GPO building in St. Martins-le-
Grand in London from where Marconi made the
first official demonstration of wireless in this country
to a second station on the Embankment just half a
mile away. QSL as above.

Deadlines

The deadline for your reports each month is a
rather flexible feast since the date, from month to
month, when the magazine ‘‘goes to bed” can vary by
as much as seven days. Aim at the middle of the

-month but remember that every effort will be made

to squeeze in material received after this time.
Incidentally, I often wonder if the brief listing of
future events is really of any interest. I have a
sneaking feeling that anyone with sufficient
enthusiasm will have already acquainted himself with
the full details from other sources.

Starting off with a nil balance of readers’ reports
and an aversion to nicking anything from the other
scribes the reports on the band conditions must wait -
until next month. Suffice to say that the sunspot
number is dropping more or less as predicted so
take the hint and keep an eye on the lower frequency
bands for your reports. Cheers for now.

 BROADCAST BANDS

Road, Highworth, Swindon, Wiltshire, SN6 THU.

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, PR83JG.
VHF/FM Reports to Simon David, c/o Practical Wireless, Fleetway House,

AMATEURBANDS

Logs covering any amateur
band/s in band/alphabetical order
by the middie of the month to
Eric Dowdeswell G4AR, Silver
Firs, Leatherhead Road, Ash-
tead, Surrey, KT21 2TW.
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NEW VAT

l\f(‘l l gl‘]l“ l’l{l(‘l?g OVERSEAS CUSTOMERS DEDUCT
l s V] Py VIN ONE ELEVENTH.

o
78 Series TTL PRICE BARRIER SLASHED I.C. SOCKETS
INTERNATIONALLY T e
KNOWN BRANDS E LITRONIX |
Ist. GRADE DEVICES AT NEW
ROCK BOTTOM PRICES bL707 Q
gm;gg? ggp SN7447 £1-45 READOUTS SERIES OC;:apperclsd Pilain Extra 1
[] SN7473  41p 0-3in high . ‘N0 15N 0 15nP &P l AL IN LINE 8 pin 134p, 14 pin 154p, 16 pin
SN7402  20p SN7474 41 24in x tin ™ 7 174p, 24 pin 26 N
SN7404  20p SN7475  63p characters ALSO 2yin x 3din #p ip 120 408G D0 28im. | 28 pin 384p, . 36 pin 41p,
SN7408  25p SN7476  44p 14pn il +1 2¢in x 5in 26ip 23p 13p ZiG ZAG 14 pin 194p, 16 pin 21p.
SN7410  20p SN7490 82p REF 34in x 3in 26ip 23p
SN7413  31p SN7492  82p | 34in x Sin 0p 0p 22p
SN7420  20p SN493  82p Ret LED! LED1A | 17inx2in &p &p 45p 10p
SN0 200 SNT4100 £2. il pREs GED G BRI ”[4’ SI””S
p N74121  45p x 5in p 10p
SNT442 81 SN74141 £1.10 £7-99 - 20p VAT = £21 l
" SN74192 £2145 P 9 Dip Breadboara B TV210rTO-66 15p.  SF for TO-5
erostrip 28
BRIDGE RECTIFIERS R D “; TV3for TO-3 16p. 18F for T0-18
Pin Insertion tool
FILAMENT INDICATOR Terminal Pins (packs of 50). state size.. 55p
MINTRON  3015F &G r 5
1
Pe—— ! 2p:
; DIGITAL CLOCK
PIV. tamp RM.S 2amp 16pin Dil 8 On DIP10: 2 for
100V 20p 50V 35p " o 1 a TV4 tor T0-126 SL403D
200V 22p 100V 40p TVS for T0-220 DIP14/5 for
600V 25p 200V 45p G F Chi £A1.000
OOV st A0V P | BREAKTHROUGH P RS
: PRIC( £’." just ima lne one MOS LS) I.C. eliminating "‘ ‘ﬂr
15 MSi 1.C.s and numerous other com- ‘
P st 6} B e P, (I
P 3P
100 1N4002  7ip IN5401 16ip Cheapest Opto yet 120r 24 hour. 4 or6 digit
200 IN4003  9p INS402 17ip P 50 or 60H
900 1Ndood  op insaod 23p |C@Asp LEDs lead.nso 23, L gpetation
600 1IN4005 1tp IN5406 264p INg zero supression
BOO 1N4006 13ip IN5407 30p ( LED2. 0125"  28p single  voitage supply
1000 IN4007 164p IN5408  33p LED3. 0175" 17p similar. to DIGITRONIC in
BY100  16jp BY133 23p &0 GREEN . PW. March 1973
BY103 22p BY164 55p 40125 P ni %
BY105  16ip BY176  £1-65 LEDs. 0475”75 el L7483
BY126 16p BY182  £1-65 With 4 LED's £16-59
BY127 164p BY250 25.p Byl Vat Inclusive Prices With 6 LED's £20-75
RESISTORS s CAPACITORS w
Rating Type Tolerance Range Ea’ch MULLARD €333, 629 and 630 series n "
. —Ceramic Plate. E12 series from
4/} watt  Carbon Film *5% E12 Series 50 1o 330KN 1ip i . b ,
pwatt  Metal Oxice Fiim ~2% E12 Series 100 10 1M ajp | 1°8pF to 0-002uF. Sip. s'd se
§ watt ‘Cermet’ Thick Film +2% E12 Series 560 1o 150KN 8p CERAMIC DISC—LOW VOLTAGE— §
§ watt Carbon Film *5% E24 Series 100N to 10MN 1ip 0-01uF, 0-022uF. 0-047uF. Sip; PUWER PACK CUNVERTER
} watt Carbon Composition =0 50 (2-20)2:70:3 30" 3-9N 470 4P | 0-1uF, 0 22uF, 65p- Switched 3. 6. 71 or 9 volts
1watt  Carbon Composition +10% (5-6n)6:8n 820 5ip 400mA O
2 Up to 400mA Output
1watt  Carbon Film +5% E12 Series 100 to 10MN 3  POLYSTYRENE (160V)—From 10pF | . . =~ " -
2watt  Carbon Film - 5% E12 Series 100 to 10MA 6p | 100-01uF in multiples of 10pF: 15pF. | wain 3 smm po e
24 watt  Wire Wound 10% £12 Series 0 220t00-4701 10p | 22pF. 33pF;, 47pF and 68pF. 44p. | pius FAEE mul 3 Transistor
2; watt  Wire wound =5% E12 Series 10 1o 2700 10p pugans o
Swatt  Wire Wound 5% e~ E12 Series psntos2kn  10p | MYLAR PLATE (100v)—1000 PF. ot : N
10 watt  Wire Wound 0-50 to 6-8KN 19p- | 2000pF. S000pF. 2ip, 0-01uF, 0-02uF, Netal o7,
10 watt  Wire Wound =5% 10K 15KN 20K(T: 25KN 17p | 0-04uF, 0 05uF, 34p;0-068uF, 0 1uF. Case
|5 watt  Wire Wound 100 to 6-8KN 134p| 5p; 0-2uF, 63p. otans
— MULLARD €280 (250V POLYESTER) | feverss Trangistor
TRANSISTORS and DIODES ML Ao 2 oy POLYESTED | S 1L )8 gt
AC107 16p|ASY26 33p)BCY70 17p|BF181 33p BU10502 0OC171 33p| 0 033pF. 0-047uF, 34p; 0-068uF,
AC126 13p|BC107 11p BCY72 1Ip|BF184 28p £1-92|TIC44  46p 4p; 0 1uF. 0-15uF, aip; 0-22uF |
AC127 13p|BC108 11p|BCZ10 28p|BF185 25p|D13V  53p TIC226D 5ip; 0-33uF, 7p; 0-47uF. 8p; 0-68uF. | |
AC128 13p|BC109 11p|BCZ11 28p|BF194 15p| MJ4000 £1:97 12p: 1 OuF. 143p; 1 5uF. 22p: | Our Price £4-99 + P. & P. 16 |
AC176 15p|BCi14 154p BD115 74p|BF195 17p £1:49 TIP41A 81p DiF L | O i e Version of above T £2.99
AC187 22p BC117 22p| BD124 B82p|BF196 16p|MJ4010 TIP42A 99p 2-2uF, 264p. oo gbiilsed e L e i
AC1B7K20p BC147 10p BD13t 55p‘3F197 16p £1-99 | TiS43 3I6ip| = — hvn TE ool O A £1-65
AC188 22p|BC148 10p|BD132 66p BF200 32p|MJE340 52p T1S73 £2-10 2N2925 16p|2N3772 2N5777 47p BA115 19p 9"0"8 ﬂ'“°'° 50'“A £1-65
AC188K 25p | BC149 10p|BD131/2 | BF200 274p|MJE2955 | TIS91 33p 2N2926 all £2:75|2NG076 16ip | BA116  9p | Jvolleatupto SOmA o o b
ACY19 25p [BC157 13p £1-19| BF244B 27p £1:-82|2N697 164p 10p | 2N3773 3N140 £1-0¢ | BA128 11p 6"0 S(I:“ "f‘“’f) ;(;" x o £3.75
ACY20 22p|BC158 12p|BD133 72p | BF262 25p|MJE3055 2N706 13p [2N3053 19p £2-20|3N141  89p BA129 23p 913 paltefatfupiiofsomA £2473
AD140 49p BC159 14p|BD135 42p|BF263 25p 92p |2N708 164p|2N3054 51p|2N3819 28p|3N152 £1-01|BA143U I5p e '5 ac“” ‘;' 51 . (small)
AD149 49p|BC168B 11p|BD136 44p|BF272 £1-21 MPF102 2N914 24}p| 2N3055 52p|2N3823 99p|3N153  89p | BA143VE7p | 71 voltsfor Cassette Players )
AD161 38p BC169 12p|BD137 50p|BF3%0 37p p|2N1302 20p|2N3391A  |2N3903 164p 40360 S51p|BA144 20p 44,675, 9. 12 volts up to 3A ﬂ 39 |
AD162 38p|BC171 20p|BD138 55p| BFS28£1-01 MPF103 41p 2N1303 24p 29p(2N3904 19p (40361  50p | BA145 22p | 3 4 & ba‘l R ok o |
AD161/2pr BC172 174p BD139 s1p BFW10 66p| MPF104 45p | 2N1304 24p 2N3566 18p [2N3905 23p 40362 50p|BA148 22p | Fully Stabilise ICanBatien) o' |
75p |BC174B 35p |BD140 66p [BFW11 67p |MPF105 45p‘2N1305 24p 2N3638 20p |2N3O06 25p (40408  55p|BAISE 20p | verter, %WITP STAPICEICHETBE o
AF114 17p|BC177 22p|BD20% £1 99 BFW87 38p | MPF106 |2N1306 24p |2N3702 13p|2N4058 134p | 40430 £1- 39‘BA155 15&9 | 6,74 0rdvolis .
AF115 17p|BC178 22p|BD202£1-49| BFX29 43p 494p | 2N1307 274p |2N3703 12p |2N4289 19p 40432 £2-17|BA156 164p P.&P.onall mode|s16p |
AF116 17p|BC179 24p BD203£1-55 BFxso 374p OC28  50p|2N1308 35p|2N37T04 13p|2N44d! §7p 40673 ~SSp BAB226dp | 1~ e =]
AF117 17p|BC182L 11p|BD204 £1-37| BFX83 26p|0C35 50p|2N1309 35p|2N3705124p|2N4442 AA119 10p|BA220 7p
AF118 92p|BC183L 12p|BF109 75p [BFY50 22p|OC36 50p|2N1613 22p|2N3706 14p £1-06 AAT20 10p|BA221 Tp 26HERS |
AF124 33p|BC184L 12p|BF115 25p|BFYS! 22p|QC44  14p 2N1T11 25p |2NST07 12p|2N4ea3 |AA129 10p |BA222 Tip
AFi25 27p|BC187 274p BF160 25}p BFY52 22p|OC45 14p 2N1893524p 2N3708 10p £1:45| AAZ13 11p|BAV1O 1ip All 5% tolerance
AF126 27p|BC212L 12p|BF167 ~24p|BR100 43p|OCT1 uplzumso 2N3709 10p|2N4444 BA100 10p BAWE2 10p
AF127 27p|BC2t3L 13p |BF173 24p|BRY39 44p|OC72 14p £1-54|2N3710 11p £2:09 | BA102 z7ip BAX13 9p | BZY88, 400mW. 33V to 33V 1p
AF139 35p|BC214L $1p|BF177 28p|BSX20 np 0C75 15p 2N2219 41p{2N3711 11p |2N4871 60p|BA110 45p BAX16 10p '
AF172 25p|BC268 15p|BF178 29p|BSX21 22p|OC81 14p|2N2646 55p 2N3711£1-82|2N5129 164p |BA111 55p |[BAY38 4ip | 1ZS. 1W. 33V to 100V 18p
AF179 714p|BC327 264p | BF179 33p|BSY9SA l4p| OCB3  25p 2N2905 46p | 2N3T72 2N5172 t1p|BA112 99p [BBIOS 42p | o .0 ) oo o oy o 2ey 27
AF239 41p|BC328 24ip!BF180 33p|BUIS0£1-75'0C170 28p 2N2924 16p £2-75/2N5459 69p/BA114 9p |BB141 99p - 0 U289 ele
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VAT INVOICES ON REQUEST

UNLESS. SHOWN O‘THERWISE P&P ON UK.
"ORDERSIS 10p. QVERSEAS ORDERS AT COST

Coo - 3 v
. 4
Mullard  LP1186 == EA1000 A1005S A1018 A1005MS
Varactor diode tuned 20 + 20 Watt lntegrated watt amplifier F M. tuner chassis F.M. tuner, similar  Multiptex Stereo
FM tuning  heart Stereo  Amplifier Kit module Price includ- fully  transistorised to A1005S but in  Decoder. fully built
£4-15, as described in Superb state-of-the-art ing handbook and 9 Volt positive earth oiled walnut cabi- and aligned. to match
P E May 1973 design by engineers of FREE heatsink operation net. etc. A1005S.
LP1185 matching |F Texas Instruments Our price £2-49, Our Price £8 20, Our Price £11-39. .
strip. £4-85. £31-35 « P &P 49p Quantity discounts ur Br (X (A0 AR
.
AUDIO I.CS 5 o d DVM Linears
: decade
Audio | C Leaflet No 12. FREE (only ref n C
with 1.C 's—10p separately mo( ® Maximum Display - or - 1 988V
® Mimmum Display - or -~ 1mV
[ @ Can be scaled up to read 1999V i
Pre-Ampliflers "v“‘D {:> .
® Automatic Polarity Detection i
E;:I' MNCO1EI;23L g‘u:f wregrator D(d e ® Dual Ramp Integration
MC1339P £1-29 ® Automatic Overange Indication 30p 10p %p
- mos st ”"D ® Up to 50 readings per second e e =
) ® Chopper Qutput provided 2 . 3«;: i?:
Amplifiers e 45p 25:

Supplied w-th complete data 748 42p

2SomM MFC4°04°': All this on z single 16 pin DiL packed MOS LSI Integrated Circuit hoss o GCS?L&ESS? £
1 watt. TAA300 _of-the- igi Kol for ‘only £7:79 Casoe2 : oo

£1-79 A State-of-the-Art Digital Voltmeter 1.C y : u:vom R;: ::g;;swl_w:m :1l;:

2 watt, LM380 £1-40 LM20TH €115 NES60B £4.92

3 watt, SL4t4_£1-76 "\L\ Motorola gUe310, supplied Chrsorm “sp  nesre R

5 watt, TBABOO £1-59 ol $$ Mn oC q’ ] i LM 308N o b :Eggga £2-80

7 watt, TBA81OS Coil-less P -Locked Lo complet FREE LiedoaK £2 89  NESG6 s
m NE567 B

"W leafiet No. 11 MC1330 e SG3402N £3.08

15 watt, BHA0002 . T w’/- AL MC1350 p  SL40 £2 89

a o an £3-95 E Our Price £3.05 e £110  TAA263 99p

Nesaor U g1a MY A MC1312 decod=s CBS W RR OB o7

LA SQ Free leafiet No. 11 } MC 1356 £1.69  TAA320 9

gwes fullt circuit and MCresCe  faz  TAAID s

i i MC 149 . 1

B L5 3 wa dewals  Qur Price MEM BSOS
1t J .-, 1 7p AATO0 14

R £6-49 weaw 4orew an

Inc. ail parts for decoder, inc. Veroboard. V.A.T., P. & P. (Leaflet aione 10p.) MFCE030A Bp  TBASSI £2:00

56, Fortis Green Road, London, N10 3HN .
telephone: 883 3705

INDUCTORS Potentiometers
5k 250k0)
MULLARD block filter NEW RANGE s : '/
LP1175 as used with TAD100 50k0 2MQO
now onty £1-49 The Radio I.C in a Towézan Supplied wx(g Our Price 100k
our data leaftet No. 10. Giving circuits an: ur I
F——————————— ————————1 a Log or lin ess switch {and 1k{11in 13p
R.F. CHOKES, 0 1uH to 19mH. For ZN$7$  comporent information. (Leatiet aione 10) £1.32 Log or lin with switch 26p
tuli details ask for ListNo. 5. P &P 5 BFS59  1s5p ZTX302 17p 2TX450 17p 25121 10p 25272 18p Dual less swilch 44p
L - B BFS60 20p ZTX303 14p ZTX451 17p 25122 13p 28274 1% Dual with switch 10k, 100k and
DENCO COILS BFS61  20p 2TX304 21p ZTX500 12p 25123  16p ZS276  26p M0 log only 57p
BFS%  15p %1;((31? 9p  ZTX501 13p 23124 18p 25278 37p
Transist . BFS97 23 11 10p  ZTX502 17p  ZS140  25p
Sea”r;s #r(Rasr;’ge lus! BFS98 20?; ZTX312 10p 2ZTX503 14p 2ZS141 43p KS030A > 10k Single
© B TREITEE ZTX313  11p  ZTX50¢ 43p ZS142  33p Zener =~ on 250 40p
0 Blue. Yellow. Red and 2TX107 10p 2ZTX314 13p ZTX510 17p ZS170 10p Series a2 50kN Dual
a White all 44p each ZTX108 1op ZTX320- 31p %Kggo g;n 521;; 13p ;3 100k 60p
ILF. T formers: IFT ZTX108 15p 2ZTX330 15p 1 p 1 16p BZY88
14 18'ann5d°17 e;: F 13 ZTX212  14p 2TX331 16p ZTX550 17p 2ZS174  17p Series !
{ i a a p eac ZTX213  14p 2ZTX341 22p ZTXS51 17p  ZS176 23p 11p New Silver and Black Knob. 1658
wgy™ |FT 15 76p; IFT18. 73p. ZTX214  15p ZTX382 13p 78178 38p each.
: 4 ZTX00 12p ZTX383 15p snzlooes 8270 1ip
ZTX384 18 120 8p  2S271 18
Dual Purpose Range: Series 1to 7 k ZIPSO 30, R.2 5 D _J Presets Q
i |
;r;; eEcuhe. Yeilow. Red and White ;z?c 7] TiCS Vertleal or Horizontal
. uf 10V 16V 25 5 -
1 to 5 Green List No. 5 gives full 1 f — oY My SV 0V 1V Sy | 1001036“1“51*9 10kQ 0 25 wa“ 7*8
i 8ip 8ip 15p
details | 1s sip 108 2hih 1R sl 2-ma
Ferrite Aerials: Medium and Long g g £ :gp 3o 50002 5k 50kQ  500kQ  5MQ
7 P
state 300pF or 500pF tuning. 87p each a7 | f/ 38 0D Gomd Cermet Type to 1MQ only 41p_
F— = = 68 = g
Tuning Gangs g ) e e be AL VDR s t Mermis!ors
g - | sip sip $ip GL23
| 15 sip 6ip  Bip 24p (16uF) cz| mp RA53 21-49
22 64p 6ip &ip 1p 18p RS54 n‘-:1
- 3 ip Bip s i CZ13A 1mp  VA1005 p
1 4 6ip 6o Sip 6 p  mp o an | cao idp v AN02S &2
.-& 68 f 84p sip 11p {350V) E298CD A258  13p  VA1033 18p
0 100 S0 sip sp  Bp w2 ) E298ED A256  13p  VAI03¢ 16p
T B N T s wowR
Type C804 0 220 ::: ::9 s o 1 ;:v e | E298ED A265 13p  VA1053 10
5pF 71p 50pF 77p gggg-FSGSpF :g: 470 IS 11p P o 00 28p  ATp 553351"&?“ ";: 3213223 16
10pF 71p 60pF 83p | 6a0 10p 14p 20p 250 s9p £2962Z 06 13p  VA1066S 17p
15pF T1p 75pF 83 Type 00 oo i Mo 1% 22p  2%p Mp T | E2090D P33 14p  VAI0673 19p
P 7507 09P 208 + 176pF with | g55 - Yep  i9p 2P - £299DD P338  14p  VAIOTT 19p
20pF 77p 100pF 85p screen and trim- | 2200 . 24p 39  ap  79p  4wp £2990D P342 14P  VA1088 21p
25pF Mp mers 9%p [ 3300 28p Ezgsoo P348  14p x:;:g; g:
4700 25 4 -21
L P& &lll e T | s800 | ** M Sy B T ED | Do types obtanable upon application
167
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The items below are from the March Sup-

pl t to our 1974 Catalogue. You can
receive this Catalogue and the next 12
supplements by sending 6ép

Stereo Radiogram Cabinet, Long, Low and M 1 11
Feak veneered with sliding front and taperel
Irgs. 8peaker spaces each end. Size approx. 4ft
7 x 18”7 x 156”. Probably cost over £20 to make
Qur Price £8-10 each. Carriage £2 per 200 mile~
Bush Record Player. Bush Ref. No. S8RP 64.
Heparate bass and treble controls help give tbic
unusually good sound quality. A suitable amplifier/
«peaker unit converts this to full atereo. Cabinet
1ze 73" x 163~ x 18" deep. Finished in charcoat
erey leather cloth. Fully transistorised with 87
* speaker. Controls bass, onjoff, treble and
volume. Bocket stereo. Makers recommended
price £27-73. Our Price £17-72. A saving of over
£8, Post and insurance £2.
Erres Table Radio. Dutch made. Three wavebands
1.M. & 8) Nice size (161" x 8}" x § )wooden
vabinet with high gloss finish, 6% x 4" speaker
Rives better than average tone—these radios arc
very well made from good quality component-
and should not be confused with Hong Kong
iakes. They recently retailed at £18 each and
cre well worth it. The ones we have are brand
wew and working but have failed final inspection
hecause either they will work only on mains or
\ly on batteries. It is unlikely that the fault 1
very much however and we are arranging for a
ircuit diagram. Price £8 84 plus £1 post and
neurance
Electric Welder. Big transformer in metal case
with carrying handle and control switch, output
through very heavy duty terminals. Output
volts 1-9-4 2% volts max, 117 amps.—normal
nains input socket for optional foot switch
£19-80 plus £2 carriage up to 200 mles. A further
£1 tor each 100 miles extra.
24v 8 amp Mains Transformer. Upright mounting
with fixing clamps, standard primary 240/200/
145/160—£3-50 plus 30p post and service
Mains Transtormer. (6-5v-0-6:5v at 500 mA and
Iv at 1 amp). Normal tapped primary. Upright
wuntmg with fixing lugs. £1 00
Mains Transformer, (18v-37v-39v—-4lv at 2 aip
or this would function at 18v-0-18v). Primary
tapped 110, 115, 127, 200, 220 and 240v selecte:l
iy labelled plug. Primary screen and multi
1apped. Upright'mounting with fixing lugs £2-85
Midget Two Gangs. Tuning condenser as fitted to
nany Japanese and Hong Kong radios—probably
200p{ each section with }” spindle with terminals
less trimmers. Price 38p. With trimmers 50p
Ferrite Rods for aeriais, etc. The following types
wre ji stock Dia. $7 47 long 15p, 5” long 18p
ina pf167, 6 long 20p, 6” long 25p, 8” long 80p
Tha. /8", 4% long 20p, 5 long 25p, 6” long 80p,
<" long 40p: Dia §", 6" long 85p; Ferrite 8lab
i long x 1* x 1/8th"-20p
Photo Resistor. Mullard type. This drops ite
resistance from approx. 250Kohms in dark to
miy approx. 200 ohma in bright light but it is
mly quite small, in fact less than }” aquare witb
leada coming out of corners on ane side. Price 22p
0-8 Ammeter. 2” square, full vision face for Aush
nounting—moving iron, ideal for charger
75p each
LF. Transformers. Tuneabie around 465 KC
lapanese manufacture as fitted to many Japanese
nade portable radios. Three sizes available—
Sub. miniature approx_1” i }" x §” high—Miniature
tpprox 1 17 5 §” high—8mall approx. 9/16”
/16" x " and Standard 9/10” x 9/10* x {7, Alt
1 11p each
12v Power Pack. “8mooth flow'' Double wounil
wains transformer, full wave rectiuer and overload
protection. Completely enclosed in plastic case
vith output terminals and dJdex lead—ideal t
'perate models, drive motors, charge small
hatteries ete. Price £2 25,
Time Switch. Mains driven 24 hours clock—driving
pairs of on/foff switches this switch sequence will
r~peat until re-programmed. Complete in presse|
-teel case with glass window 1n front. Continental
nake. Price £3-50.
Relay. Clare Eljot. 8ealed and wire ended. 675 obhu
il with two pairs change over contacta. Price
1-85

TERMS:—Add 10% V.AT.
Send postage where quoted—other items

post free if order for these items s
£6.00, otherwise add 20p.

J.BULL(ELECTRICAL)LTD.

(Dept.Fw) 7 Park Street,
Croydon CRO 1YD. Callers to:
102/103 Tamworth Rd. Croydon

M & B COMPONENTS (Leeds) LTD.

86 BISHOPGATE STREET,
LEEDS I. Phone 35649

BULK PURCHASE

GREEN TRACE MAGNETIC SQUARE FAOED
TUBES. Ideal for T.V./Monltor. Bize approx.
5” x 8” face, 12” neck. New boxed. £1-00 each,
P. & P. 40p.

STOCK CLEARANCE LINE

8mall robust 12 volt Model Makers Motors, YEW
50p each P. & P. 10p

MEGGER/INSULATION TESTER

250V (Evershed & \ignoles) (not new) with metal
box £8-530p each 50p P.

SPECIAL OFFER

MOTOROLA CAR RADIO CHASBSIS. (Not com-
plete} Chassis/I.LF. Transformers—Trimmers—
Res{Caps Tranaiators. Complete with Clrcuit 60p
each, 16p P. & P

NEW RECORDING TAPE (FAMOUS MAKE).
1,800° min. of tape on 77 spools £1-00 each,
P. & P. 20p.

8.T.C. 12 VOLT (170 Q) RELAYS, I’Iug ln type
with base. dp. dt. As new! 80p each P. & P
4 for £1-00 P. & P. 20p

When in Leeds visit our Walk Round Showroom—
near City S8quare, Queens Hotel. Many BARGAINS
FOR SHOP CALLERS. We shall be visiting all the
MAJOR RALLIES in the NORTHERN ZONE!

(ALL PRICES INCLUDE V.A.T.)

"SINCLAIR CALCULATORS

Cambridge Kit £19-95 (£2 25)
Cambridge Assembled £21-95 (£2-50)
Executive With Memory £34-95 (£3:75)

__New Sinclair Scientific £39:95 (£4-25)

FERRANTI ZN414

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

Send sae for free leafiet.

SINCLAIR PROJECT 80
AFU £6-95 (69p)
Z40 £5-45 (54p)
Z60 £8-95 (69p)
Q16 £7-70 (77p)
PZ5 £4-98 (49p)
PZ6 £7-98 (799)
PZ8 p)

£7-98 (79
Decoder £7:45(74p) Trans for PZ8 £2 95 (50p)
Tuner £11:95 (£1-19)  Stereo 80 £11-95 (£1-19)
Project 805 £26-95 (£2-69)
2 x Z40/Stereo 80/PZ5 £25:00 (£2-50)
2 x Z40/Stereo 80/PZ6 £27-75 (£2:77)
2 x Z60/Stereo 80/PZ8/Transformer £33-11 (£3-31)
Write for our most competitive quotation. We
specialize in exporting Project 80 and charge
only token postage on large airmail orders.
Send sae for free leaflet on new gquadraphonlc
adapter for use with Project 80 £9-95 (£1-30).

SINCLAIR
SUPER I1C12

6W rms power.

booklet and W
£2:10 (43p)

With 44 page
printed clrcult

H A C SHORT-WAVE
. . . KITS -

WORLD-WIDE RECEPTION

Fawmous for over 35 years for Short-Wave Equip-
ment of quality, “H.A.C.”" were the Original
wuppliers of Short-Wave Recelver Kita for the
amateur constructor. Over 10,000 satlafied
customers—including Technical Colleges, Hos
pitals, Public 8chools, R.AF,, Army, Hams, etc

1974 “DX” RECEIVER
Complete kit—Price £4-80 (incl. p. & p. & V.A.T.).
Customer writes: “ Australia, India and America
at loud volume." "l bnve now heard over 300
di teurs. I have
received 32 Q.8.L. verlﬂed reports—from ali
continents. An amazing one-valver.'*
This kit contains all genuine short-wave com-
ponents, drilled chassis, valve, accessories and fuil
instructions. Ready to assemble, and of course,
as all our products—tully guaranteed. Full range
of other 8.W. kits, including the famous model
“K plus” (illustrated above}. All orders despatched
by return. S8end now for free deacriptive catalogue.
of kits & components. Test Report available,
EXCITING COMPETITION {or Short-Wave
histeners. Send stamped envelope for detalls,

‘“H.A.C.” SHORT-WAVE PRODUCTS
P.O. BOX No. |6, EAST GRINSTEAD,
SUSSEX RHI9 3SN

DELUXE KIT FOR THE IC12

Includes all parts for the printed circult and
volume, bass and treble controls needed to
complete the mono version £1-60 (27p).

Stereo model with balance control £3-60 (48p)
IC12 POWER KIT

Supplies 28V 0-5 Amps £2-87 (50p)
LOUDSPEAKERS FOR THE IC12

57 8 ohm £1:10 (27p). 5" x 8" 8 ohm £1-55 (37p)
PREAMP KITS FOR THE IC12

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

Mono 85p (18p). Sterep £1-30 (25p)

SEND SAE FOR FREE LEAFLET ON KITS

BATTERY
ELIMINATOR
BARGAIN

The most versafile
hattery eliminator ever
offered. Switched out-
out of 3, 44, 6, 73, 9
and 12V at SCOmA.
£4:15 (70p)
Other ellmlnators stocked:
mA: 1-80 (30p). 9V £1:80 (30p). 74V
cassene type £2-25 (30p). Double 6+ 6V
£2-50 (35p). 9+9V £2-50 (35p)
500mA: Higher current deluxe modéls.
6, 7} or 9V (state which) £2-85 (50p)

%;

S-DECS AND T-DECS
S-DEC £1-98 (31p)
T-DEC £3-83 (47p)
u-DEC A £3-99 (51p)
u-DEC B £6-99 (81p)
IC carriers:

16 dil: plain 81p (159)
with socket £1-77 (25p)

10 TOS: plain 78p (15p) with socket £1-68 (24p)
Experiment guides: A £1-50 (26p), B £1-77 (28p),
C 90p (15p), D £2-40 (35p), E £4-20 (S3p)

ZIPPY CABINETS

Attractive plastic instrument cases in 4 sizes:
80 x 50 x 30mm 60p (25p) 115 x 65 x 40mm 87p (30p)
155 x 90 x 50mm £1-20 (35p)
210 x 125 x 70mm £1-80 (45p)

ECONOMICAL QUADRAPHONICS

£9-95 (£1-30)
Comnlete seif contalned matrix quadraphonic
synthesizer in attractive cabinet. Just feed output
of ordinary stereo hi-fl into It and hook up to
4 speakers to obtain the latest experlence in
sound. Send sae for free leaflet.

www.americanradiohistorv.com

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.

Officiai credit orders from schools etc. welcome.
No VAT charged on overseas orders.
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AUQIOTRONIC Model ATM1
Top value 1,000
opv pocket mults -
meter. Ranges. i
0/10/50/250/1 000
volt AC and D
OC current 0-1mA/
100mA. Resistence.
0/150k ohms.
Dectbets. ~10 to
+22d8. Size 90 x
60 x 28mm.
Complete with
test leads.

OUR PRICE £2.95

P&P 15p

MODEL HIOKI 730X

30,000 0pv. Over.  «PWMmETzmS
load protection. -

5 30 60 300 600
1200V DC,12 60

ot

MOOEL 500
30,000 opv with
overload pvolecl
ton. Mirror sc.
0/0.5/2. 5/10/25/

U4317 MULTIMETER

High sensitivity
instrument for field F/\'T,

and laboratory work.
Knife edge pointer, ©
86 N

e

- 100/ mm. mirror scale.

120 600 1200V AC. |, ooov DC anges: ity
60 u 0/2. 5/10/25/100/ o 6/2.5/10/25/50/100/250/500/1000
30mA 300mA 250/500/1000y Dc 0. 5/2 5/10/25/50/100/ 250/
2K 200K AC, 0/50uA/5/50/ /1000V Current: 50u4/0.5/
2 Meg Ohm 500mA. 1/5/10/50/250mA/1/5A DC. 0.25/

10to 63 dB. 0/60k/6 meg/GO megohms. 0. 5”/5“06%245%££’AhAC/?/?/

istance: ohms;

OUR PRICE £7.50 OURPRICE £13.95  Carr. paid | 507300k olvme. Do Do nens! 131
Pap T5p Leather case for above £1.75 Battery Size: 210 x 115 x

AUDIOTRONIC Model ATMS
Jewel movernent,
attractively moulded
case with edgwise
ohms adjustment. '

Ranges: 0-3/15/150/
300/1200V AC,
{2500 opv). 0-6/30/
300/600Vv DC
(5000 opv}. 0 300
uA/0-300mA DC,
Resistance: x 10 &
x100. —10 0 +16d8.
Supplied with hattery e
test leads and data N
booklet. Size: 121 x 73 x 29mm

OUR PRICE £3.50 PRP 15p

MODEL TE300
30.0000pv. Mirror
scale. Overload
protection. 0/0.6/3/15/
60/300/1200V
0/6/30/120/600]

200V AC. 0/30uA/
A GO A IOOMA/
600mA. 0/8k/80k/
800k/8 Meg chms.
-20 to +630B.

OUR PRICE £7:50

PAP 15p

MODEL C1092 MULTIMETER

Features 5,000 opv

jewel movernent and a

?uod selection of range
uncuons, Edgwise BEg
ohms adjustment. ‘;"
Banges. — 0-3/15/150/

300/1,200v AC {2,500

opv}. 0-6/30/300/600

V DC {5,000 opv}. DC

current 0 300uA/

300m A, Resistence:

R x 10, R x 1,000. —10 to +16dB
Complpre with battery, test leads and
data booklet Size: 120 x 73 x 28mm

OUR PRICE £3.75 P&P 35p

U4324 MULTIMETER

High sensitivity, over
load protected.
v, Ran

20,0
0.6/1.2/3/12/30,
60/120/600/1200V
DC. 3/6/15/60/150/
300/600/300V AC.
Current: 0.06/0.6/
6/60/600mA/3A DC.
0 3/3/30/300mA/
3A AC. Resistence
25/500 ohms/0.5/5/50/500k ohms/5
Mohms. Decibels —10 1o +12dB. Size
167 x 98 x 63mm. Supplied comp-
lete with test leads, spare diode and
instructions.

OUR PRICE £8.00

P&P 20p

HIOKI 750X VOLT- OHM
MILLIAMETER

43 ranges. 0 /
1 5/3/3/12/30/60/150/
300/600/1,200V DC

[ 3/6/15/30/60/120/
300/600/1,200V AC.
Current: 0-30/60uA/
1.5/3/15/30/150/300
mA/6/12A. Resistence. =
0-3/300k/3/30Mohms.
Decibels. —10 to +17dB.
0-3/6/15/30/60/120/300V. Accur-
acy + 3% DC, + 4% AC. Sensitivity"
50,000 opv OC, 5,000 opv AC 4 inch
meter. Built in protection, Size 57 x
102 x 153mm

OUR PRICE £11.95

Output: —

P&P 40p

90mm. Supptied in carrymg case com-
plete with leads.

OUR PRICE £15.00 P&P 20p

U4341 Multimeter &
Transistor Tester
27 ranges. 16,7000pv.
Qverload protected.
Ranges: 0.3/1.5/6/
30/60/150/300/900V
1 5/7 5 30/150/
300/
Cumm o os/ .6/
6/60/600mA DC.
o 3/3/30/300mA AC.

Resis : 0.06/
0. 5/2/6120I60/200k ohms/2 Mohms.
Battery operated. Suszl-ed complete
with probes, leads and steet curymg
case. Size: 115 x 215 x 90m;

OUR PRICE £10.50

P&P 20p

KAMOOEN HMG500
insulation resustance tester
Range 0— 1,000 =
Megohms, 500V, o
‘Ilsvanerv oparated. ¥ l‘»
ide ra clear -
meter 4% 4% i“n}.’ |
Complete with ]
deluxe carrying o |-
case, batteries and instructions.

OUR PRICE £19.95 P&P 30p

MOOEL TH12

20,000 opv. Overload
protection. Stide switch
selector. 0/0.25/2.5/10/
50/150/ 1000V DC. 0/10/
50/250/1000V AC. 0/
50uA/25/250mA DC.
0/3k/30k/300k/3 Megohms,

OUR PRICE £5.95

—20 to

P&P 15p

TMK MODEL TW50K

46 ranges, mlrror . a
scale. 50k/V

50k/V AC

DC Volts 125/
0.26/1. 25/2 5/5/10/
25/50/125/250/
500/1000. AC

| 5/3/5/10/25/50/

l

———
/"'\1

C :urrem
26/50uA/2,5/5/25/
50/250/500mA/5/ |
10A. Resistence:
10k/100k/1 Meg/

10 Meg ahms. —20 to +81.5dB,

OUR PRICE £8.50 P&P 17p

HIOKI MODEL 700X
100,0000pv, Overlcad
protection. Mirror scale.
0.3/0.6/1.2/1.5/3/6/

1 2/30/60/ 120/300/
600/1 V DC,

1. 5/3/6/1 2/30/60/ 150/
300/600/1
15/30uA/3/6/30/60/
150/500mA/6/124 DC.
2%/200k/2M/20MOhms. &
—20 to +63dB.

OUR PRICE £14.95

P&P20p

MODEL U4311 Sub-standard

Multi-range Volt-Ammeter

Sansmvulv 330
Ohms/Volt AC

an

AccuracyO 5%

DC. 1% Al

Scale lenglh

0/300/750uA/
1.6/3/7.5/15/
30/75/150/300/
750mA/1.5/3/
7.5A DC. 0/3/
7.5/15/30/75/
150/300/750mA/
1.5/3/7.54
0/75/150/300/750mV/l 5/3/7 5/15/
30/75/150/300/750v

1.5/3 /7. 5/15/30/75/150/300/750V
AC. Automatic cut out device. Supp-
lied complete with test leads, manual
and test certificates.

OUR PRICE £49.00

P&P 50p

S100TR MULTIMETER
TRANSISTOR TESTER
100,0000pv. Mirror
scale. Overlo
protection. 0/0.12/
0.6/3/12/30/120/
600V DC. 0/6/30/
120/600V AC
0/12/600uA/12/
300mA/6/12A DC
0/10k/1 Meg/
100 Meg.
—2Q to +50d8.
0.01-0.2MFD
Transistor tester measures Alpha, Beta
1CO. Complete with instructions,
battenes and leads.

OUR PRICE £15.95

P&P 25p

HIOKI Model 720X VOM
A versatile, o
accurate measur- |
ing instrument.
20,000 opv. 0/
5/25/100/500/

1000V 0/10,
50/250/1000V
AC. 0—50ud/
250mA. 0—20k/
2 Megohms.

OUR PRICE
£5.97
P&P 20p

U435 MULTIMETER Poe—
20,0000pv. Overload
protected. Ra
75mv/2. 5/10/55/

DC, 2.5/10/25/100/
250/500/ 1000V AC.
Current: 50uA/1/5/
25/100mA/0.5/2 5A
OC. 5/25/100mA/
0.5/2.5A AC. Resist
ance: 6.3/3/30/300k
ohms. Size: 205 x 110 x 84mm Sup
plied complete with leads, crozodile
chips and steel carrying case.

OUR PRICE £8.75

P&P 20p

Model HT10084 MULTIMETER
Overload protected,
shock proof cercunts.

9.5uA Meter with P
mirror scale. Sensitwity
100k V. Polarity change -
switch. Ranges: 0.5/2.5/ -
1/50/250/500/1,000
Volts DC. 2.5/10/50/
250/1,000 Volts AC.
DC resistence’ 020/
200k/2/20 Meg ohms.
DC current. — 10/250uA/2.5/25/250
mA/10A. AC current:—0—10A. — 20
to +62dB. Operates trom 2 x 1.5V
batteries. Size* 180 x 134 x 79mm.

OUR PRICE £15.00 PRP a0p

TE4D HIGH SENSITIVITY
AC VOLTMETER -
10 Meg input.
(1]0 canges: | 0001/
1/3/1 1/30/1 00/

5cps—1 zMHz
~40 to +50dB
supplied complete
with leads and
instructions,

OUR PRICE £17.50

P&P 25p

CI5 PULSE OSCILLOSCOPE

For display of pulsed —w=s=

and pnnov]n: wave-

forms in electronic

circuits. VERT, AMP.

Bandwidth: 10MHz.

Sensmvlty at 100k Hz
V RM: 2 0.1-25;

width: 500kHz.
Sensitivity ay 100kHz
VRMS/mm: 0.3-25
Preset triggered sweep
1-3000usec. Free running 20-200
kHz in nine ranges. Calibrator pips.
220 x 360 x 430mm. 115230V AC.

OUR PRICE £39.00

Carr. paid

TEGS VALVE VOLTMETER

RUSSIAN CI16 Double Beam
OSCILLOSCOPE
S MHz pass band.

Separate Y1 and Y2
amplifiers. Rncung
ular x4 CRT,

Cal!bralad triggered
sweep from 0.2usec.

o
base, 50Hz— 1MHz.
Built-in time base
Calibrator and am

de Calibrator,
all accessories

1.5-1500V, AC

volts 1 5- 1500V,
Resistance up to
000 M

28 ranges. DC volts i .
I

MOOEL PLA3G
20,000 0pv DC.
8000 opv AC.
Murror scale

6 3/12/30/120/ /:"r\\‘
600V DC. 3,30
120, 600V DC
§0/600uA 60"
600mA.
10'100K 1 Meg/10 Meg Ohm.

20to_ 46d8.
OUR PRICE £6.97

PaP 15p

U9T Clamp VOLT
AMMETER

Far measuring AC voit
age and current without
bvealﬂogcnvcul( Ranges:

ME -
e it, 3 &
10/25/100/250/500A .
94 x 36mm. Complete
with carrying case, leads
and fuses.

V AC. Current:
Accuracy 4%, Size 283 x
OUR PRICE £10.50 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
800V AC.0 10uA

6 60 300mA.
12Amp 0 2K

200K 2M 200 Meg
Ohm  20to 17d8

OUR PRICE £17.50

P&P 20p.

200/240V AC

operation. Com-
plete with probe
and instructions.

OUR PRICE £17.50
Additional probes avatlable:
RF £2.12, HV £250

P&P 30p

and instruction manual.

OUR PRICE £87.00

Carr. paid

U4323 MULTIMETER
20,0000pv. Sim Ic
unit with audio/I

osciliator. Suilab‘t
for general receiver

tuning. Ranges: 5
0 5/2 5/10/50/250/ &J‘

2 5/10/15/250/5oonooov 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. Supphied in carrying case com
plete with test leads.

OUR PRICE £7.00 P&P 20p

U4312 MULTIMETER
extremely sturdy
instrument for
general electrical
use. 6670pv.
0/0.3/1.5/7.5/30/
60/150/300/600/
900V DC & 75mV.
0/0.3/1.5/7.5/30/
60/1 50/300/600/
900V AC. 0/300uA/
1.5/6/1 5/150//60/

Al
1.5/6A AC. 0/200/3k/30k ohms. DC
accuracy 1%. AC 1.5%. Knife edge
pointer, mirror scale. Complete with
sturdy metal carrying case, leads and
nstructions,

OUR PRICE £9.75 P&F 25p

KAMOOEN HM7208 FET VOM

lnpul impedence 10 .=

ohms. Ranges:— [

5/1/2.5/10/50/

1 000V DC. 0/2.5/10

50/250/1000V AC. i |

0/25uA/2.5/25/250
mA DC.

0/5k/50k/500k/5 M Sz

500 Megohms [

QUR PRICE

£21.00 Pap30p

LB3 TRANSISTOR TESTER
Tests ICO and B.
PNP/NPN, Operates
from 9V battery.
tnstructions supplled
OUR PRICE
£395  eap 209

MODEL TE1S
GRID DIP METER
Transistorised. Oper-
ates as Grid Dip,
Dscillator, Absorb-
tion Wave Meter and
Oscillating Detector.
Frequency ra
440kHz - 280MH2
in six colls. 500uA
meter. 9V battery
operation, Size:

‘IgO x 80 x 40mm.

OUR PRICE £19.95

P&P 20p

KAMODEN 72,200 Multitester

High sensitivit

MODEL AF.105 VOM
50.000 opv Mirror
scale. Meter
protection.

0 33/12 60 120
300 600 1200V DC.
06 30120
300600 1200V DC.

Ohms. 2010 1798.
0URPRICE£1250 P&P 20p.

SWR METER Model SWRJ
Handy SWR meter for
transmitter antenna align-
ment, with built-in field
strength mater. Accuracy o
5%, Impedence 52" Indic- [l
ator 100uA DC. Full

scale 5 section collapsible
antenna. Size 145 x 50 x
860mm.

OUR PRICE £4.25 P&P 25p

Overload p
Mirror scale.

Ranges: —0/.06/.3
3/30/120/600/
1200V DC. 0/3
12/60/300/11200
V AC, O/6uA/

tester. 200,000 opy f——f“_ aI

%, @ ¥
AR, O/ZkIZOOk/ o
2 Meg/200 Megohms,

OURPRICE £22.50 rar 30p

LB4 TRANSISTOR
TESTER

Tests PNP or NPN
transistors. Audio
indication, Operates
on two 1.5V

batteries. Complete
with instructions etc.

OUR PRICE
£4.50 PRP 20p

www.americanradiohistorv.com

AT201 Oecade

ATTENUATOR

Y il oic o
1dB

Input
power maximum 30dBm. Size: 180 x
90 x 55mm.

OUR PRICE £12.50

steps. Impedence 600 ohms.

P&P 37p

Also see following pages

ALL PRICES
EXCLUDE VAT
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TRANSISTORISED LCR AC
BR/8 MEASURING BRIDGE

igeg A now portable
34 bridge ottering
:- h accuracy at low

PS1008 Regulated POWER
SUPPLY UNIT
Solid state. Qutput
6.9 0r 12V DC up
to 3 Amp. Meter to
monitor current.
Input 220/240V AC
Size: 100 x 82 x
159mm.

OUR PRICE £11.97 P&P 25p

® WALKIE
TALKIES

5 cost Resistance
6 ranges 01
ohm-11.1 meyohm 17 Induct

ance: 6 ranges: 1 microhenry-111
henries = 2% Capacity: 6 ranges
10pf-1110 mfd : 2% Turns Ratio
6 ranges: 1:1/1000-1-11100 1

Bridge Voltage at 1.000cps Opera
ted from 9-volt battery 100 micro
amp meter indication. Size 73 x

% *Z'QUR PRICE £25 00 par 25,

PS200 Regulated POWER
SUPPLY UNIT

Solid state. Variable |
output 5-20V DC
up to 2 Amp. Inde- |
pendent meters to
monitor voltage and
current. Output
220/240V AC

Size: 190 x 136 x
98mm.

5
X
Iy

SKYFON 100mW

DOUR PRICE £24.95 per pair
P302 Two Channel 300mW

DUR PRICE £52.50 per pair
P1003 Three Channel 1 Watt

OUR PRICE £71.25 per pait
P&P 50p per pair

NB. Licence required for use in UK

HIGH QUALITY
CONSTRUCTION
KITS

WE ARE
APPOINTED
STOCKISTS AT
JALL BRANCHES

JOSTY

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

Post and Packing 15p per kit.

Master and two sub stations. Can be
used on desk or wall mounted. Comp-
iete with cable and batteries

OUR PRICE £5.25 P&P 50p

OUR PRICE £19.95 P&P25p

TE16A TRANSISTORISED
SIGNAL GENERATOR

5 ranges, 400kHz
to 30 MHz. An
inexpensive
instrumaent for
the handy-man.
Operates on 9V
battery. Wide
easy to read
scale. BOOkHz
modulatiol

Size: 149 )( 149 x 92mm. Camplete
with Instructions and leads

OUR PRICE £8.97

P&P 25p

MODEL TE20 RF SIGNAL
GENERATOR

Sn( bands. 120kHz—

POWER RHEOSTATS
High quality ceramic
construction. Wind

ings embedded in
vitreous enamel.

Heavy duty brush

wiper. Continuous
rating Wide range
available ex-stock.
Sm?(le hole fixing %' diameter shafts.
Bulk quantities available.

25 WATT 10/25/50/100/250/500/
10002500 Ohms  £1.15 Pap 10p

50 WATT 10/25/50/100/250/500/
1000/2500/5000 Ohms.

£1.62 pPapPi0p
100 WATT 1/5/10/25/50/100/250/
500/1000/2500 Ohms

£2.34 pap 15p

RUHG Reflex Horn Speaker
Built-in driver 3

unit_ impedence
16 ohms. Power
rating 10W.
Response 380-
7000Hz. Size

shock protected.

OUR PRICE £4.97 P&P 30p

LH02S STERED HEADPHONES

Light weight head-

phones with padded (

20-20,000Hz. @ 4
26; @4

ear pieces. 4/16 ohms
Complete with &'
P&P 30p

OMHz. Dual output
RF terminals. Separate
variable audio output.
Accuracy t 2%. Audio
output to 8V. Power requirements.
105125V, 220240V AC. Size: 193
x 265 x 150mm. Complete with test
lead

OUR PRICE £17.50

P&P 40p

TE-200 RF SIGNAL
GENERATOR

Accurate wide range

AUTO TRANSFORMERS
0/115/250V. Step up or step down.
Fully shrouded

sowaTTs £2.75 parisp
1sowatts  £3.50 rapisp
300 watTs  £4.50  Pep23p
soowatTs  £6.95  pap33p
1o0owatrts  £9.50 pap 38p
1s00waTTs £12.50 Prapa3p
2250 waTTs  £2095 paPsop
s000 waTTs  £44.95 papg

TRI0 9R590S RECEIVER

Four bands covering $50kHz to 30
MHz continuous and electrical band-
spread on 10, 15, 20, 40,and 80 mtrs.
8 vatve plus 7 diode circuit. 4 to 8
ohm output and phone jack. SSB—
CW, ANL, variable BFO. § Meter and
separate band spread dial IF freq
uency 445kHz audio output 1% watt
Variable RF and AF gain controls.
115/250V AC, with instructions

OurPrice £42.50 527

tead and plu
OUR PRICE

£1.97

TE1018 Deluxe Mono High
Impedence Headset.
Sensitive magnetic

headset with soft ear

pads. Impedence 2,600

ohms {600 chms DC).
Frequency response:
200-4,000Hz.

OUR PRICE'£2.25 P&P 30p

OHO2SSTEREQ HEAOPHONES

Wonderful value

AF20 Mono amplifier. T4 80
AF25 Mixer . ... . £3.60
AF30 Mono pre ampliifier £261
AF35 Emitter amplifier. £2.27
AFB0 0.5W mic. amplifier. £4.22
AF 305 Intercom.. £952
AF310 Mono amplifer. .. £591
AT5 Automatic light control.. £2.58
AT25 Window wiper robot..... £582
AT30 Photo cell switch un £570
AT50 400W triac light

dimmer/speed control........ £4.80
ATSE 2,200W triac tight

dimmer/speed control....... £6.90
AT60 1 channel hight controt.. £7.80
ATES 3 channet light control.. £14.56
GP304 Circuit board.. £4.94
GP310 Stereo pre amplifier

for use with 2 x AF310..... £21.27

GP312 Circusrt board.
GU330 Tremolo unit...
HF61 Diode detector.
HFB5 FM transmitter.
HF75 FM receiver .
HF310 FM tuner..

HF325 Deluxe FM tune 4.1
HF330 Decoder (HF310/325) £9.96
HF3BO Iw/vhf aenal amphifier £4.94

HF395 broadband aerial amp. £1.77

LF380 Quadraphonic device.. £11.36

M160 Muln vibrator........ £1.71
M191 VU Meter.. £4.55
M192 Stereo balance meter.... £4.97
M1302 Transistor tester.. £8.45

NT10 Stabilised power supply
100m =
NT300 S!abnlrsed . supply.
NT305 Voltage converter.
NT315 Power supply 240V AC
104,5/15V DC, 500mA.... £9.57

Amateur Electronics by Jusw-Kn,
the professional book for the amateur
—covers the subject from basic prin-
cipals to advanced electronic techniq
ues. Complete with circuit board for
AE1 to AE10.

OQUR PRICE £3.30 (no vaT)

P&P 25p pius VAT.

and excellent
performance
combined. Adjust
able head band
Impedence 8 ohms.

20-12,000Hz { ~
Complete with w
tead and plug. =

OUR PRICE £250 P&P 30p

signal generator
covering 120 kHz-500
MHz on 6 bands
‘Drrectly callbrated I-’
Vaciable R F

attenuator audio output, Xtal socket
for calibration. 220/240V a.c
Brand new with instructions

Size 140mm x 215mm x 170mm

OUR PRICE £17.50 P&P 30p

ib

id
k3

ARF 300 AF/RF SIGNAL
GENERATOR ]

Al transistorised

CP110 CHASSIS PUNCH SET

Saize®

Carefully rvnchmed tog gvade stee!
Conlall\s 1/2", ‘* and

11/8" punchescomp(ele with grlpper
and accessories

OUR PRICE £3.00 P&P 40p

compact fully
portabla. AF sine-
wave 18Hz to 220
kHz. AF square
wave 18Hz t0 100k
uare/

P-P RF 100kHz to
200MHz. Ou:pul

220/240V AC operation,
with instructions and leads.

DUR PRICE £29.95

Complete

P&P 50p

MUDEL MG 100 SINE SQUARE
j§ WAVE AUDIO

YAMABISHI VARIABLE

VOLTAGE TRANSFORMERS

Excellent % ality at low cost. Input:

230V 50/6Q0Hz. Output 0- ov

MODEL $260 BENCH MOUNT!NG
P&FP

1A £10.50
25A £1200
5A  £17.50
8A £3035
10A  £33.75
12A £29.50
20A  £85.00
25A  £95.00
40A £120.00
MODEL S2608 PANEL MOUNTING
1A £1000 30p
25A £12.00 35p

PAID
BELTEK W5400 CAR
TRANSCEIVER

Solid_state mobile transceiver for 12
volt DC neg. Transmits and receives
on any 12 of 28 channels between
144 and 146MHz. Pawer cutput 10W
and 1W switchable. Cantrots: On/off/
volume, squelch and channel select:
or. Internal 3" speakar. Complete
with dynamic mic. PTT switch, three
sets of crystals for 144.48, 1446 and
145MHz, mounting bracket and ns.

truetions. Size: 150 x 70 x 220mm | teaching. $
cations etc.
OUR PRICE £75.00  par sop | cot o e

AE 1 100mW output stage
AE2 Pre-amplifier.
AE3 Diode receive
AE4 Flasher...
AES Astabie mi

AE6 Monostable mult- vibrator 93p
AE7 RC generator.. 97p
AES8 Bass filtar 90p
AE9 Treble filter. 90p
AE10 CCIR fifter. 90p

TE1035 Stéreo HEAOPHONES
Low cost with exc-

ellent response. Foam

rubber earcups. Adjust-

able headband. 8 ochms

impedence. Frequency

response 25Hz - 18kHz.

Complete with cable

and sterea jack piug.

OURPRICE £2.60 P&P 30p

SH8DV MONO/STERED
HEADFHONES

Volume control for

each channel. 4/16 ohms
impedence. Frequency
respanse 20Hz —18kHz.

SPECIAL BARGAIN !!

STEREOSOUNO SPEAKERS
Matched pair of
stereo hookshelf
speakers. Deluxe
teak veneered
finish. Size

368 x 229 x
190mm. 8 chms.
8 watts RMS, 16
watts peak.
Complete with
Din lead.

DUR PRICE £12.95  pap s0p

Complete with 10ft.
coiled tead and jack plug.

OUR PRICE £4.97 P&P 30p

BH001 HEADSET and Boom
Microphone

Moving coil. Ideal

for language

- , i GENERATOR
.

Range 19
220,000Hz Sine

Wave 19--100.000 Hz Square Wave

Output Sine or Square wave 10v. P to P

Size 180 3 so x 90mm.Operation

220/240v.

OUR PRICE £|9 95

P&P 37p

240° Wide Angle TmA METERS
MW 1-6 60x60mm

£6.50 P&P 15p
MW 1-8 80x80mm
£6.90 PaPi1Sp

HITACHI FLUDRESCENT
LANTERN L1301
A portable battery ~
operated lantern
ideal for hame
motoring, camping
«tc Approx 10
tall Provides
brtlant ight from 9
1.5v battenies (not
supphed)

OUR PRICE £7.90
P&P 25p

n

SPECIAL
BARGAIN!
FERGUSON
3406 HI-FI
SPEAKERS
High quality 2 way speaker systems.
25 Watts. 4—8 ohms, 40Hz—18kHz.

Size: 560 x 340 x 255mm. approx
Wood grain finish with black fronts.

OUR PRICE £26.95 pr_pap £1

rophone impedence 200 ohms.

OUR PRICE £5.95 P&P 30p

EMI LOUDSPEAKERS
Modet 350 13 x 8" with
single tweeter’crossover.
20--20,000Hz. 15 watts
RMS. Available 8 or
15 ohms.
OUR PRICE
£7.50each P&P 37p
Model 450 13 x 8" with
twin tweeter/crossover.
Hz. 8 watts :
lable 8 or 15 ohms

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

170

BVD5 Vernier TUNIN
App. 7:1 ratio planetary
drive vernier diai. Log
scale 0— 180 degrees.
Blank scales 1

Diat size 128 x 76mm. vaall size
190 x 117 x 41mm. deey

DT55G DIGITAL CLOCK

Features ‘?‘}\

24 hour N »
alarm g |
setting,

T
PRI
and auto E
alarm ‘sleep’ switch. llluminated rot-
ary dial with hours, minutes and sec-
onds. Automatically turns off radio,
TV, light etc. and with auto-switch-
ing ' will turn an again when required.

knob and coupling. %~ giam. shaft

OUR PRICE £1.62 P&P 15¢

240V AC op Switch rating
250V -3 Amp.

OUR PRICE £5.95 P&P 30p

FM TUNER CHASSIS
6 transistor
high quality
tuner. Size

3 IF stages.
Oouble tuned
discriminator.
Ample output to feed most amplifiers.
Ogerales on 9V battery. Covers 88—

BMHz. Ready buitt, ready for use.
Fantastic value far money

OUR PRICE £5.95

P&P 20p

Model A1018
FMTUNER

SPECIAL PURCHASE
LIMITED QUANTITY!
Tannoy 12°0R/8
Bass Speakers
8 chms 30 watt
Heavy duty, ideal
for Hi Fi P A
Grou

OURPRICE £12 50
P&P 50p

6 transsstor high
auallty unit

IF stages and
double tuned
discriminator.

or use with most ampiifiers Covers
88— 108MHz, Powered by 9V battery.
OUR PRICE £13.50 P&P 30p

Stereo multiplex adapter £5 95 extra.

ALL PRICES

www.americanradiohistorv.com

EXCLUDE VAT
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(SEW] CLEAR PLASTIC PANEL METERS |canm o

USED EXTENSIVELY 8Y INDUSTRY, GOVERNMENT DEPARTMENTS, EDUCATIONAL AUTHORITIES ETC. BBANCH 0” OBDEB

Over 200 ranges in stock—other ranges to order. Quantity discounts available. Send for fully illustrated brochure. Wlm CO/W:/DENCE

- *Iterns with asterisk are Moving lron
CLEAR PLASTIC MODEL SD640 k 3 EAR PLASTIC MODEL MR 65P
Size: 85 x 64mm type, all others are Moving Coil 2&,; %s < 78Brmm tm - BYMAIl ORDEB
SO0uA .. .. .. €380 . { CLEAR PLASTIC MODEL SD830 SQuA .. . .. £395
A" 1 375 == | Sgze: 110x 83mm iR == 8 82 CENTRAL LONDON
By @ B8 — 50A | . £37s 481 OXFORD ST. 01493 8641
50-0-50uA' €375 g o 3188 10 TOTTENHAM CT. RD. 01-637 1232
100-0-100uA .. £3 70 500.0.5000A.  £3 30 27 TOTTENHAM CT. RD. 01-636 3715
ImA 368 mA . .. £370 33 TOTTENHAM CT. RD. 01-636 2608
o e £3.70 42/45 TOTTENHAM CT. RD.  01-636 0845
S0mA . o o £368 10V DC £365 70 87 TOTTENHAM CT. RD. 01-580 3739
j00mA’ D £366 20V OC . . £366 £370 257/8 TOTTENHAM CT. RD.  01-580 0670
P X o oo £370 7 8204
S00mA . . £366 50VOC . . £365 30 3 LISLE ST. WQ2 01-43:
japc DD og3es 300vDC.. | £369 Bu 34 LISLE ST. wC2 01-437 9155
- . - 118 EDGWARE RD. W2 01-723 9789
éergc = o fggg el(:j)\'{nAc @ ig ;g fg -7,3 500V AC .. .. £380| (93 EDGWARERD. W2 01-7123 6211
v : eter - £370 SMeter ImA  £4 10 | 207 EDGWARE RD, W2 01-723 3271
VU Meter . £370  VUMeter.. .. £370| 311 EDGWARE RD. W1 01-262 0387
CLEAR PLASTIC MODEL SW100 3R ;: ﬁg w o JE370 | 346 EDGWARE RD. W2 01.723 4453
Size: 100 x 80mm CLEAR PLASTIC MODEL MR 45pP 385 & &r 382 EDGWARE RD. W2 01-7134194
I, £4.05 10A AC
50uA £4.60 e — | | Swze: 50x 50mm £370 204 AC . 109 FLEETST.ECA 013535812
J00ua” o faeo 50uA . _ £370  30A AC 152/3 FLEET ST. EC4 01-353 2833
500uA . | fa30 a 100uA ==y £3.70 50mA AC
50-0.50u8 | £450 200uA ; £370  100mA AC m
et ., IR --A 5 B
0. . m M
1Be” o1 fa3e 100-0-100uA  £310 - 86 SOUTH ST. ROMFORD 70-20218
SADC . .. £430 500.0-500uA..  £2 95 BAKELITE MODEL S80 Enlarged Window
20VDC .. .. £430 150V AC £445 | 1mA . . . £295 Size: 80 x 80mm KENT
Sovee o £a38 Wmee o 5 % £33 S0uA £4 50
P 4.30 . f4 e
300v be £ eter £298 100ua” 0 faas 53/57 CAMDEN RD., TUNBRIDGE WELLS
EDG!VJS;MO DEL PET0 L2495 S e = R X 0892-23242
ize: 80 x 34mm £295 100-0.100uA .. £4 40
0 Ima .0 LEICESTERSHIRE
£2 95
£2 95 5A DC 45 MARKET PLACE, LEICESTER
€2 95 20V DC 53767
£2 96 Sov o¢_ 0533537678
£3 05
300V AC .. SURREY
CLE}}_? PAI:“AST\IC MOOEL MR 38P VU Meter
Size: m
N CLEAR PLASTIC MODEL MR 52P EDUERCRERGEETR] -
Jooua”™ L o.og3es  po==mimegy [ Sme 80x60mm 27 EDEN ST KINGSTON  01-546 7845
u 00 ! SOuA .. .. . £370 S 32 HILL ST. RICHMOND 01-948 1441
500uA £2 85 | 100uA” . D £350 R —— !
A cange of high quality §0-0 50uA £305 EEAN T f33s i
moving coil instrumens Joogriooua.. {300 4 5005008 L £350 A |
r e i -0-500u 100.0-1 o 2
ments and other bench mA £2 80 | mA . L £330 \ 116 CORPORATIDN ST., BIRMINGHAM
applications. 3" mirror  § 10 1mA £280 | 021-236 3503
scale. The _vlnner mq;le 2mA tf_g gg IW“: I
1 i
to demonstrate. internal t2 80 i ALL BRANCHES OPEM FROM
working. B A s 280 Ham te spm MON, T0 SAT.
£8]50 £280 56V DC £2 80 S Meter ImA.. £330
£750 2450 :ggg gg £2 80 Vk’ Rﬂéw .o £3 3g HEAD OFFICE AND MAIL
£ I £ 80 P B
£7.60 £2 80 300V DC £ AC
€760 o 2280 coov Be BE ORDER DEPARTMENT
£7 60 £ 280 750V DC 2 9
£7 60 sl 1AGC Il im0 svac D ! e olag AUOIOTRONIC HOUSE.
80 5v/isVDC I rs'e0 e £ 50V AC | I £290 THE HYOE INOUSTRIAL ESTATE
P 1 : BADC .| . (280 150VAC. . £290 ive: :
wvoc DD ereo (ADC: - 8801 Joavc U L £280 300vAGT T f3a9 DEL MR E5 Size: 80 < 80mm * | THE HYOE, LONDON NW3 6JJ.
e = ?‘o’ngc P f_g gg gnngt\zlmeg'“‘ g gg TELEPHONE : 01-205 3735 & 5651.
CLEAR PLASTIC MODEL MR 85P 15V DC . 5280 VUMeter. . £3.20
AT MAIL ORDER SPECIALISTS
w
ad &l
TO AVOID DELAYS PLEASE
PRINT NAME AND ADDRESS
CLEARLY IN CAFITALS
£330 VUMeter.. .. £365
POSTAGE & PACKING 15p
- 10V OC .. & f3eg 100mV DC ‘
- N CREDIT TEAMS
ton
1021 Stereo Listening Statio AUDIOTRONIC AHA101 EUROPE'S LEADING Pusmarnt Shopp
£6.95 | and gain selection 4~ ~ Stereo Headphone Amplifier HI-FI RETAILERS SRS A
jve Fi i [T eeles | of joudspeakers } Alsiticon. = We've the world's finest high
H X 1 U ransgs or r fideli H 1
o Power Sivoly G35 | hedpio e o € ampifer oper chooss from. and expert statt who | Rl NS L
6 Power Supply. 7. itch Two i 9 will be pleased to help and advise My arance ofass
PZB Power Supply.. £7.98 i trols, kers on—off slide | DeUc. ceramic ; i s eh o
Transformer for FYZB £4.05 ',‘:.,'.':JT,‘.’?,; h?,:fph';fwowck“_ %8 | or tuner on your particular requirements. and end of ch lines &t

’ _ inputs with Amplifiers. tuners and receivers - 7 MHAM COURT RD
SINCLAIR Project 80 Packages OUR PRICE £2.25 P&P 15p | twin stereo headphone outputs and | record decks, tape and cassette 151;:';51;254“':5“&;-;-535.
g,§:g;§("m gg;:g £25, s:'pnvn(’e lv)olums c;amrol;v or each | equipment. loudspeakers, com-
x terec channsl. Dperates from battery. -
AUOIOTRONIC INPUTS: 5mV and 100mv. " | Piete stereo systems. quadra

2 x Z60/Stereo 80/P2Z.

POST & PACKING 35¢ sach. LOW NOISE CASSETTES DUTPUT: 50mV per channel. O mits o aystems, in-car | N {1} (oM,
MP7 MIXERPREAMPLIFIER | LYPE 5. 10 = 28 OUR PRICE £8.50 P&P 20p ( is yours from our extensive stocks.
§Microphom‘ S90 £2.24 £a.26 £1000 and you'll find that Lu_kys prices
m:uu each with c120 £2.73 £5.17 £12.24 EA41 REVERBERATION are lh_e most competitive any-
individual gain f © ©webY UDIOTRONIC where in the country. .
controls enabling AUDIOTRO AMPLIFIER All equipment is offered with a ful}
gomplete mixing e Cr02 CASSETTES Salf contained, guarantee and 12
facilities. Battary operated. Size: 235 | Type 5 10 25 | wansistorised,” | 9 [ aagxws | months free after
BoL, S o taputs: Mics. 3x3mV | CReg  g392 772 £1912 | battery operated. 1. e | Ciesservic
o hx3my 600 ohma. Phona Mag. | GRG0 £537 £10.46 £25.22 | Simply plug in . 2 Call werte or tete-
:‘mV 50k; Phono Ceramic 100mV 1 AUDIOTRONIC microphane, guitar etc. and output to LD, (60 o CHEQUES ACCEPTED FROM
OUR PRICE £8.97 8 TRACK CARTRIDGES Hopth ‘oF tevorberation sooars b and of our current | PERSONAL SHOPPERS ONLY
of rever| t N - " N
I Gy | DS AT 10 | walnut cabinet 184 % 57 ¢ 060 price”iist ""it's | WITH BANKERS CARN.
a0M 85p £4.00 £750 AL lida XXz AN 4-74
ALL PRICES som 192 f540 eiozs | OURPRICE £150  par0p 3,000 oms by ail | APrees comect st 16-4-74 bun
EXCLUDE VAT | 7. cessetes 3p. Cartridoes 5p each Toading monan, :
OVER 10 of either POST FREE! turers A e dud e

Grour of Come imes
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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. .
TUACHR &
163 MITCHAM ROAD, LONDON SWI7 9PG

01-672 3137/9080

TUAC POWER MODULES

TP125 % 125 Watts RMS continuous sine wave output
illustrated % 4 RCA 150 Watt 15 Amp output transistors
4 % Special layer wound driver transformer
£ 7_ 25 % Short, open, and thermal overload protection
Y Compact size: 7 x 63 x 3 in.
TL100 Y% 100 Watts RMS sine wave
4 % 2 RCA 15 Amp output transistor§
£ 3, ﬂﬂ Y Rugged transformer driver
% Full thermal overload protection
v Compact size: 5 x 5 x 3in.
TL60 Y% 60 Watts RMS sine wave
v RCA 115 Watt output transistors
£1 2_““ Y Only six connections to make
Y Same size as TL100.
TL30 Y% 30 watts RMS sine wave

v Rugged transformer driver
% Short, open, and thermal overload protection
Y 2 RCA output transistors

£3-90

Specification on all four power modules:
All output power ratings + 1dB. Output impedance 8-15 Ohms. THD at tull power
1%, typically 0-5%. Input sensitivity 60mV into 10k. Frequency response 10Hz-25kHz

Power supplies vacuum Impregnated
Transformers with supply board incorp-
orating pre-amp supply:

PS 125+ 50 volts for one TP125 £11-75 +2dB. Hu d noise b _

PS 1004 45 volts for one TL100  £10-75 m and noise better than —7098.

l;g 68 + g%volts ffor one TT'LGO £9-50 ALL PRICES INCLUDE V.A.T. AND POSTAGE AND PACKING
30 + 50 volts for one TL30 £7-00 ACCESS & BARCLAY CARDS ACCEPTED, JUST SEND US YOUR NUMBER

PSU 2 for supplylng disco mixer £4-75 H.P. ARRANGED THROUGH PAYBONDS

TRANSISTORISED F.M. tuner head with A.M. gang, slow
motion drive. 88—108Mcs, with circuit diagram. £2-30p.

P-C BOARDS (not computer panels)
1 off 6 transistors single wave band
1 off 4 translistor audio
1 off 3 transistor £1:60 the three.
LIGHT DEPENDENT RESISTORS (RCA s¢3536) 30p each,
4 tor £1-00.
ELECTROLYTIC CAPACITORS 32/32/32uf, 325v. 2" x 14",
35p, 3000.f. 500v. 4” x 13", 40p, 2000xt, 300v. 2” x 14~, 25p, 200041,
30v. 247 %17, 25p, 2000xf. 35v. 3"~ 17, 30p, 470uf, 100v, 3" x 11",
25p, 2000/20004f. 25v. 2” x 17, 35p, 30,0001, 25v. 44" % 23", 50p,
200,:f. 350v. 300/100/32.:f, 300v. 3” « 2", 50p, 700.f. 200v. 33" x 13",
30p, 16/16ut. 275v. 13”13, 20p, 40/40/20uf, 275v. 3" <1, 20p,
4000/500/9004f. 30v. 234" x 147, 50p, 2500uf. 40v. 3" x1%”, 40p,
4000uf. 35v. 3 13”, 40p, 200/100 50 100.f, 325v, 3> 13", 50p.
Colour Translator panels, as used on well known British E.V.R.
Teleplayer. All new panels and components. Type and contents
of transistors iisted below. Each panel £3-50 each.
X605..14 off BC148. RCA ca3014(ic). 1 crystal 4-433618MHz.
Z607. .12 off BC148. 1 BC158, 1 BC108. 1 RCA ca3046. 1 RCA
ca3045(ic).
Z608..23 oft BC148.2 BC158.
Z612..12 offt ME4102, 2 BC251B. 1 BFY50.
CRYSTAL CALIBRATOR (Second Hand) No. 10 crystal
controlled heterodyne wave-meter covering 500KHz-10MHz
(harmonics up to 30MHz) power reqguired 300V DC 15mA.
12V 0-3A DC. Test equipment for 62T M/RC. £2-50 each.
WIRE-WOUND RESISTORS. Our selection of mixed Ohms
and Watlts. 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, withr
reference data for £2-50,
ALL ITEMS INCLUDE VAT
All items post paid in GREAT BRITAIN

SURPLEGTRONIGCS

216 LEAGRAVE ROAD, LUTON, LU3 |]D, BEDS.

172

EEMI
ELECTRONIG
ORGAN
KITS

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

% Portable—4 octave keyboard with 10 voices, 3 pitches—
vibrato, £145-29. % Console—S5 octave keyboard with
10 voices, 3 pitches. Keyboard can be split into solo and
accompaniment. Vibrato, built in amplifier and speaker
£250-93. % Console—2 x 4 octave keyboards and 13 note
pedal board, 29 voices. Vibrato, Delay Vibrato, Sustain,
Reverberation, Percussion, Wah Wah, £406 -00. % Console
—2x5 octave keyboards and 32 note pedal board, 32 voices.
Vibrato, Delay Vibrato, Sustain, Reverberation, Percussion,
3 Couplers, etc., at £572-55.

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

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

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

Elvins Electronic Musical Instruments

SUPPLIERS OF COMPONENTS TO
THE MUSICAL INDUSTRY

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

www.americanradiohistorv.com
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TRANSISTOR UNIVERSAL
AMPLIFICATION COMPANY LTD.
DEPT. W

MANUFACTURERS OF ELECTRONIC AND
AMPLIFICATION EQUIPMENT
SPECIALISTS IN QUALITY TRANSISTOR

EQUIPMENT 163 MITCHAM ROAD, LONDON SW17 9PG
OPEN 6 DAYS A WEEK. 9.00 a.m.-6.00 p.m. 01-672 3137/9080
TUAC DISCOTHEQUE MIXER WITH AUTO FADE
Designed for the discerning D.J. of professional standard.
P R = B Offering a vast varlety of functlons. £27 00

Controls: Mic Vol, Tone. Over-ride depth. Auto Manual
o Sw. Tape Vol. L & R Deck Faders. Deck Volume. Treb.
& Bass. H. Phon Vol. Selector. Master Vol. on/off sw. Max output 1V RMS.

Y fication: Deck Inputs; 50mV into 1M Qhm. Deck Tone Controls; Treble
. @ ﬁ @ o @ variation Bass 10dB, Tape input; 30mV into 47K Ohms. Power Requirements;
4 ~ . -

+28 —15dB at 12KHz: Bass +22 —15dB at 40Hz. Mic Input; 200 Ohms upwards,
avra 30-45 volts at 150mA.

Q 2mV Into 10K Ohms. Mic Tone Control; Total variation Trebie 15dB, Total
on" o . 4
Blﬁﬁ ver no %ix s PANEL SIZE 18 x 4{in. DEPTH 3in.

NEW !
3 GHANNEL LIGHT MODULATOR

% 1,000 watts per channel

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

% Fully fused and suppressed

% 12 easy connections
£15-25

Single channel version £6-75p

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

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

' Please send me the following items

: A L706 INVADER Soldering instrument £2.42 O

When you buy B L646 INVADER Soldering instrument £2.66 O

ADCO[LA equupment C L1676 INVADER Soldering instrument £2.73 (]

: D BL646 INVADER 12v Battery model ~ £3.35 ]

you are purchasing the ¢ g 676 \NVADER 12y Battery model £3.50 O

best soldering merchandise. r INVADER Soldering Kit £4.73 0

These instruments identical G R500 ELECTRIC Desoldering tool £9.79 ]

.. H REEL Desoldering Braid £0.75 O

to those usedinindustry world " 556’50 DERING stand £1.97 0

wide.The electronics industry  J 168 PROTECTIVE stand £1.31 O

use ADCOLA for our reliability, f g“;%fgé—ggg:fﬂ gégg 8
o a8 - 0Z .

refficiency, precision and high [, SOLDER PACK £010 0

safety standards. ADCOLA  New Catslogue O

nust be right for you!  Allpricesinclude 10% VAT Please tick items required

Treat yourself tothe o /NTNAME
BEST! Order on
your coupon

PRINT ADDRESS

Postto. ADCOLAPRODUCTS LTD. ADCOLAHOUSE GAUDEN ROAD LONDON SW46LH VAT REGD No 235615372 REGD No. 442762
173
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General Electric 25,000 MFD 25VIC (40VDC surge)
£1-00

PL509 £1-20
Fully guaranteed |r3 v
Individuall ked [EXs & TRANSISTORS, DIODES etc. ALL valves
ndividually pacKed |evso 4op . guaranteed
. PYS1 35p[AC 113 AF 139 BSY 27 0A 202 0C 200 2N 3053
V A L V E S PY82  8Bp |AC 126 AF 178 B8Y 38 0AZ 200 |0C206 2N 3054 6L7G 40p 14%7  80p 2051  80p
: N PY83  40p | AC 127 AF 186 BSY 954 |OC 22 8X 754 2N 3055 6Q7¢  4bp|19AQ5 50p|5933 £3-00
A1065 £1-25 ECH81 80p|GY501 70ppyss 45p | AC 128 AFZ 12 BYZ2 16 0C 25 2ZR 11 2N 33980 68A7 45p|19G3 28-00|6057 80p
ARS  50p|ECH83 45p|GZ33  85p|pys00 £1-00 | AC 176 ABY 26 CR8 1/10  |OC 26 2R 21 2N 3391 68ATGT 30p|19G8 £6:60{6060  60p
ATP4 50p|ECHB4 45p|GZ37 21-00:pygoo 4p | ACY 18 ABY 27 CR81/20 |0OC 28 IN 234 2N 3730 6SCIGT 30p|19H4 £7-00/6064  60p
B12H £3-00| ECL80 50p|KT66 2250 pygo1 4pp | ACY 19 ABY 28 CR8 1/30 [0C 29 IN 25 2N 3731 68G7  45p|20P3  75p|6065  70p
CY31 ~ 50p|ECL82 385p|KT88 £2-80|Qvo3.12 ACY 20 BC 108 CR81/40 |0C35 IN 324 2N 3819 68J7  50p|20P4 £1-00(6080 £2-20
DAF96 50p|ECL83 70p|MH4  75p ACY 28 BC 118 CRS 3/10 |OC 36 1IN 384 2N 4038 68J7GT 30p|25L8GT 6146 £9-00
DF98  50p|ECLS6 40p(ML6  50p|qQvos.10 | ACY 39 BC 119 CR8 3/20 |OC 42 IN 43 2N 4058 68K7 50p 80p|8020 £4.00
DK96 60p|EF36 85p|0A2  40p 2125 | ACY 40 BC 136 CR8 3/30 |OC 44 1N 70 2N 4061 68K7G 45p|30C15 £1-00(9001 ~ 80p
DLO2  40p[EF37A OAF70 8§5p|QQV06-404 | AD 149 BC 137 CR8 3/40 |0 45 1N 277 2N 4785 68L7GT 45p]30C17 £1-00(9002  50p
DL96  60p 100/ OB2  40p £8.00 | AD 161 BC148A  [CRS 25/C25 | OC 70 IN 415C  |2N 5295 6SN7GT  |30C18  90p|9003  5Bp
DM70 60p|EF40  62p|PABCSO R19  60p|AD 162 BC 172 GET 1153 |0C73 IN 4148 3N 128 45p|30F5 £1-00(9004  80p
DY86/87 |EF41  65p 40p{3C1/400 ADZ 11 BC172A |GET 116 [0C 78 oN 456A (3N 154 68Q7  50p{30FL1 80p|9006  30p
p|EF80  25p| PC97  45p 22.50 | ADZ 12 BC212A |GEX 66 0C 78D 2N 708 3N 150 6v6G  15p|30FLI2
DY802 85p! EF83 £1-10|PCC83  40p|3C1/600 AF 114 BCY 31 NKT 222 |OC 81 2N 918 28 303 GV6GT 46p .06
ES8CC 70p|EFS5  35p|PCC85 40p 2450 | AF 115 BCY 33 0A 5 C 82 9N 1304 404 6X4  40p|30FL14 O.R. Tubes
PCCE8 55p(aps1  70p | AF 116 BCY 72 OA 47 0C 82D 2N 1306 2082 6X5G  40p 85p| DG7-5
PCCRY  80p(3U41  60p |AF 117 BF 115 0A 70 0C 82DM | 2N 1307 40250 6X5GT 45p|30L15 95p £12-00
PCC189 80p|TT21 £4-20 | AF 118 BF 167 0A 71 oC 83 2N 1309 40251 6Y6G  80p[30L17 85p|DG13-2
PCFH0  40p|yas 85p | AF .24 BF 185 0A 73 0C 139 2N 2062 40688 624 50p|30P12 95 8-00
PCFs82 35p((28  g8p|AF 125 BI'Y 51 0A 79 0C 140 2N 2147 5-30L2 60p|30P19  95p|DG13-34
PCF84 80p|U27  agp | AF 126 BFY 52 0A 91 oC 170 2N 2411 7B7  70p|30PL1 85 2-00
p|PCFB6 80p| U101  75p | AF 127 BFY 80 0A 200 0C 172 2N 2089 7Y¥4  75p|30PL13 MW13-35
EABCS80_ | EFL200 80p| PCF200 75p U801  80p 9D6  40p £1-10 £15-00
38p|EL34  80p| PCF201 75p| U ABCSO 11E2  £5-00|30PL14 VCRI1394
%gg] ggp EL36  50p ;’Cljsog 55p 40p {UL84  40p|185 80p 6BA6  26p|6F32  50p| 11K3 £8-00 £110 £8:00
EBSL  20p EL41  75p|PCF802 50p| UAF42 60p |UY41 54p|1Té  80p| ——V A T.——|6BE6 32p{6F33 £3-25| 1246  30p|35L6GT 75p(3BP1 £4-00
B 3 D ELB.I) 65p | PCF805 96p UBC41 60p |UYS6 85p[1X2A  60p Pl dd 10° 8BG6G 70p|6H6 30p| 12AT6 40p|35W4  50p|88D  29-00
EBC41 8bp ELA2  56p|PCFR0S 85p| UBFSO 40p {VR105/30 |1X2B _6op|F 1€ase a 0% |eB76  b5p|634wWa 129AT7 85p|3524GT 70p(83J  £8-00
EBF80 40p Emg 26p Pqu_aoe 86p  UBF89 40p 40p(2K25 28-00! to all orders [6BQ7A 65p £1-00] 12AU7 33p|60C5  85p|88L  £9-00
EBF83 40p EL85  44p|PCH200 80p{UBL1 70p |VR150/30 |3A4  50p > |6BR7 £1-00|6J5 85p| 12A¥6  50p|50CD6G
gBP_‘ZB'& 30p|ELS6  88p|PCLS1 60p|UBL21 70p §0p|3D6  40p 6BW6 90p|6J5GT 46p| 12AX7 33p £1:10|gracia
}1823 35p 1.}355)84 ;Ep Pch.sz 40p|UCcss  45p 50p| 384 40p (523 80p|6ANS 65p|6BW7 90p|6J8 30p| 12BA6  40p|75 700 [ Valves
s, He 0p| PCL83  86p|UCF80 70p |Z800U £2-00|3V4 70p (5Z4 80p[6AQ5  45p|6C4 85p|6J6W  30p) 12BE6 50p;76 60p
CCB81  35p| EM31  60p| PCL84 45p| UCH42 75p |Z801U £2-00|5B/254M 5Z4GT 45p|6AQ5W 85p;6C6 40p| 637 45p| 12BH7 50p)78 55p|CV2389
ECCB2 33p|EMB80 46p| PCL36 50p| UCHS1 40p |Z803U -00 |6AB7 50p|6A86 50p|6CB6  40p|6J7G  40p| 12C8  45p[80 6op £45-00
ECC83 33p EM84  35p| PCL805 80piycLs2 35p £1.85(5B/255M  {6AC7  50p|6AT6  45p 6CH6 £1-40|6K6GT 12E1  £8-00|723A/B JIP9/ID
%g? 30p %i}m 70p| PFL200 70p [UCL#3 85p |2900T -20(6AH6  60p|6AU6 80p|6CL6  65p 75p| 12K5 £1-00 £7-50 243-00
F:CCSg 38p 51 40p|PL36 60p|UF41 65p 1-20{5R4GY 80p|6AK5 40p|6AX4GT 6D6 40p [6K7 45p| 12K7GT 803  £5:50| K301 £7-00
2 80p| EYAl 40p(PL38  65p|UFsS0 35p (1A3  456p|5U4G  40p|6AKS 88p 75p|6EA8  70p|6K7G  30p 50p|805 £12-00| K305 £11-00
ECL 89 40p EY86  40p|PLA1  50p| UF85  40p |1L4 20p|5V4G  50p|6AL5  25p|6AX5GT  |6F7  £1°00(6KBGT 50p| 12K8GT 807 80p| K308 £14-50
ES%},E 85p EYBS 40p PL82  45p|U¥89 40p |IR5S  40p|6Y3GT 45p|6ALSW 50p 80p|6F5G  50p|6K25  75p 80p[813  £5:50| K337 £14-50
"80 35p|EZ40  50p | PL83  4Bp|UL41  60p !S14 30p|5Y4G  40pl6AM6 37pl6B7  80pi6F23  90p 6L6 £1-50| 12Q7GT 40p|866A £1-10{ KRN2A
ECF82 35p EZ41  75p|PL84  40p 128A7GT  |931A £5:80 £6-
ECF801 60p| EZ80  28p|PL504 76p MINIMUM POSTAL ORDER 21, PERSONAL CALLERS WELCOME, 50p | 954 50p| V246A/1K
ECH42 75p|EZ81 27p!PL508 £100] MANY OTHERS IN 8TOCK include Cathods Ray Tubes and Special Valves. U.K. 128C7  50p|955 40p -
Postage Up to £2 12p, £2-28 17p . Over £3 post free. C.0.D. 25p extra. 128J7  45p|956 80p|3J/92/E
HIGH CAPACITY CONDENSERS 20/41FT. AERIALS each consisting of ten 3it., fin' by Ak Soblia5a $o0.00

dia, tubular screw-In sections. 11ft. (6-section) whip
aerial with adaptor to fit the 7in, rod, insulated base,

8prague 20,000 MFD 55VDC £1-30 stay-plate and stay assemblies, pegs, reamer, hammer,

Mallory 20,000 MFD 30V (45VDC surge) £1-15 etc, Absolutely brand new and complete ready to erect, 170 GOLDHAWK ROAD, LONDON W12,
Mallory 35,000 MFD 15V (20VDC surge) £1-10 In canvas bag. £7-50 new £4-50 slightly used. RETAIL: 743 4946 TRADE: 743 0890
Bangamo 20.000 MFD 50V £1-30 Carriage £1-50. Open 9-12.30, 1.30-5.30 p.m. Thursday #-1 p.m.

Colomor (Etectronics) Ltd.

SLOW MOTION DIALS 43" dia 50-1 with vernier
cursor to fit  shaft £2. XTALS 2 Mc/s marker xtal
with base £1.20. TUNING CONDS 50pf single gang
1 shaft 60p. METERS 50 Ma scale 0 to 50 2¢ sq £1.
CAMERA CONTROL UNIT with 1 Ma FSD meter,
Ind Lamps swts, etc new £2. METER 270 deg scale 1
Ma FSD scale 0to 20 with centre reading 100 Ua meter
in same case 3} x 33" £3.30. TRIMMERS 20pf ceramic
air spaced 10 for 60p. TAG STRIPS soider type 24
way new 10 for 50p. INST SWTS 2p 23 way with knob
85p. BATTERIES lead acid type 12 volt 25 A/Hr size
10 x 4 x 6” new £5.10. VALVES 6SN7, 6X5, 85A2,
EF50, EF55, 6CH6, 6Y6, 6N7, ECC81, 6H6, 6SK7, 6J6,
6X4, 6AK6, 5U4, 5Z4, EF91, EB91, 12J5, 12SJ7, 12A6,
EL85, 2X2, 6BH6, any 3 for 65p. CRT type 7BP7A 77
flat face emag def & focus 6-3 heater with base conn
new blue/yell trace £2. I.F. Trans 10-7 Mc/s valve type
3 for 60p. C.R.T. type VCR138 3-5; green trace, 4v
heater, 1-5Kv EHT with base, mumetal shield, front
ass & data ideal for scope use £4.40 TUNING COILS
Tx type size 44 x 2¢ dia 3 different for 85p. INSUL
TERMINALS in blk, red green, wht, bl, gry, yell &
brown new, any 4 for 55p. SILICON DIODES 200
PIV at 8 amps 4 for 75p. SCREENED BOX ASS with
12 20/125pf trimmers, 12 prec res, size 7 x 43 x 13" 70p.
FIELD TELEPHONES type J £12.80 per pair.
CAM TUBES with data graded A & B £9.50 & £6.60.

The above goods are ex equipment unless
stated otherwise, prices inc Post & VAT. SAE
for list or enquiry.

A. H. SUPPLIES

57 MAIN ROCAD, SHEFFIELD, S9 SHL 444278 (0742)
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MikII

Electronic
Ignition Kit

Kit comprises EVERYTHING

Case. cables. coil connectors. @
24

.y
Silicon grease.

fi? C).# E,(\
8 page nstruction leaflet,

- S »

Fasc\i'nating to build Fantastic improvement t0 your car's
performance. Complete Capacitive Discharge ignition system,
fully proven, components fully guaranteed. Printed circuit
design. All metalwork drilled ready. Fitted to car in 15
minutes when built.

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

A new development from the manufacturers of Gunlon ignition Price: £11:62 inc
V.AT. and postage. {12 volt only State Pos or Neg. earth). Ready built unit also
available £14-85 inc. V.A.T. and postage. GUARANTEED § YEARS.

ORDER NOW-—send P.0O./Cheque direct to:

ELECTRONICS DESIGN ASSOCIATES, Dept.pws
82 Bath St., Walsall WS1 3DE. Phone: 33652

www.americanradiohistorv.com
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SUPERSOUND 13 HI-FI MONO
AMPLIFIER

A superh solid
state audio
amplifier. Brand
new components
throughout. 5
silicon transistors
plua 2 power out-
put transistors in
push-pull.  Full
wave  rectifica-
tion. Cutput
approx. 13 watts
r.n8. into 8 ohm. Freguency response 12Hz—30KHz
+ 3db. Fully integrated pre-amplifier stage with separate
Volunie, Bass boost and Treble cut controls. Suitable for
8-15 ohm speakers. Input for ceramic or crystal cartridge.
Sensitivity approx. 40mV for full output. Supplied ready
built and tested, with knobs, escatcheon panel, input and
output plugs. Overall size 3” high x 6” wide x 7{” deep.
AC 200/250V. PRICE £12-00. P. & P. 50p.

DE LUXE STEREO AMPLIFIER
A.C. mains
200-240 v,
Using
heavy duty
fully iscla-
ted mains
transform -
er with full
wave recti-
fication
glving ade-
uate
smoothing with negllglble hum.
Valve line up:-2 x ECL86 Triode Pentodes. 1 x EZ80
ag rectifier. Two dual potentiometers are provided for
bass and treble control, giving basa and treble boost and
cut. A dual volume control is used. Balance of the left and
right hand channels can be adjusted by means of a sepa-
rate ‘Balance’ control fitted at the rear of the chassis.
Input sensitivity is approximately 300m/v for full peak
output of 4 watts per channel (8 watts mono), into 3 ohm
speakera. Full negative teedback in a carefully calculated
circuit, 'allows high volume levels to be used with negligible
distortion. Supplied complete with knobs, chassis size
11”"w x 4”d. Overall height including valves 5”. Ready
built & tested to a high standard.
PRICE £10-40. P.&P. 50p.

POWER SUPPLY UNIT 200/240v. A.C. input. Four
switched fuily smoothed D.C. outputs giving 6v. and
7kv. and 9v. and 12v. at 1 amp on load.

Fitted insulated output terminals and pilot lamplndlcator
Hammer finish metal case overall size 67 x 34" x 23"
Suitable for Transistor Radios, Tape Recorders, Alllpll-

fiers etc. etc. Ready PRICE £5 .00 P.&P. 35p.

built and tested.

FEW ONLY! .

High grade mains transformer with grain orientated
lamination. Primary 200/240 secondary 185 volts at
06 amps and 4-6 volts at 0-3 amps.

8ize 3”7 h x 23" w x 2" d overall. 21 25 plus 25p P. & P,

SPECIAL BARGAIN OFPER!

Limited number of BSR C123 Auto Changer De Luxe
with lightweight tubular arm and stereo cartridge.
Brand new. ONLY £8:00 ++ p. & p. 80p.

PRECISION ENGINEERED PLINTHS

Beautifully constructed in heavy gauge ‘‘Colorcoat'
plastic coated steel. Resonance free. Designed to take
Garrard 1025, 2000, 2025TC, 2500, 3000, 2500, 5100,
8P25 II and III, SL65B, AT60 etc. or B.B.R. C109,
C129, A21 etc. Black leatherette finish. Size 12}” x
144” x 34" high (approx. 7¢” high, including rigid
smoked acrylic cover).

NOW ONLY £4-95, P. & P. 70p.

LATEBT ACOB GP81/18C niono compatihle cartridge with
tfo stylus for LP/EP{78. Universal mounting bracket.
£1-50, P. & P. 15p

SONOTONE B’I‘AHC COMPATIBLE STEREQ CARTRIDGE
T/O stylus Djamond Stereo LP and S8apphire 78.
ONLY £2-30 P. & P. 10p. Also available fitted with twin
Diamond T/O styius for Stereo LP. $2-80, P. & P. 15p.
LATEST RONETTE T/O STEREO/COMPATIBLE
CARTRIDGE for EP/LP/Stereo/78. £1-63 P. & P. 15p.
LATEST RONETTE T/0 MONO COMPATIBLE CART-
RIDGE for playing EP/LP}78 mono or stereo records
on mono equipment. Only £1-50, P. & P. 15p.

QUALITY RECORD PLAYER AMPLIFIER MK. II
A top quality record player amplifier employing heavy
duty double wound mains transformer, ECC83, ELS84,
and rectifier. Beparate Bass, Treble and Volume controls.
Complete with output tranaformer matched for 3 ohm
speaker. 8ize 7in. wide x 3in. deep X 6in. high. Ready
built and tested. PRICE £5-00, P. & P. 50p.

ALSO AVAILABLE mounted on board with output
transformer and speaker. PRICE £68-30, P. & P. 60p.

SPECIAL OFFER
HI-FI LOUDSPEAKER SYSTEMS

Beautifully made teak finish enclosure with most
attractive Tygan-Vynair front. 8ize 16” high x 103"
wide x 8” deep. Fitted with E.M.I. Ceramic Magnet
13” 1 B” bass unit, two H.F. tweeter units and
crossover. Maximum power handling 10 watts.
Available 3 or 8 or 16 ohms Impedance.

OUR PRICE £9.25 carr. 15p
Cabinet Available Beparately £4-95, Carr. 65p.

Also available in 8 ohms with EMI 13” x 8” baas
speaker with parasitic tweeter £7-15, Carr. 75p.

HARVERSON’S SUPER MONO AMPLIFIER
A super quality gram amplifler using a double wound fully
isolated mains transformer, rectifier and ECLS2 triode
pentode valve as audio amplifier and power 'output
stage. Impedance 3 ohms. Output approx. 3-5 watts.
Volume and tone controls. Chassis size only 7in. wide
x 3in. deep X 6in. high overall. AC mains 200/240v.
Supplied absolutely Brand New completely wired and
tested wlth good quality output tranaformer. £3.85
P. & P. 40p BARGAIN PRICE =

BRAND NEW MULTI-RATIO MAINS TRANSFOR-
MERS. Giving 13 alternatives. Primary: 0-210-240v.
Secondary combinations 0-5-10-15-20-25-30-35-40-60v.
half wave at 1 amp. or 10-0-10, 20-0-20, 30-0-30v. at
2 amps full wave. 8ize 3in. long x 3}in. wide x 3in. deep.
Price £2-31 P. & P. 40p.

MAINS TRANSFORMER. For transistor power supplies,
Pri. 200/240v. Sec. 9-0-9 at 500 mA. £1-10. & P. 25p.
Pri. 200/240v. 8ec. 12-0-12 at 1 amp. £1-21. & P. 26p.
Pri. 200/240v. 8ec. 10-0-10 at 2 amp. £1-82. P. &P 35p.

HI-GRADE COPPER LAMINATE BOARDS
x 6", Five for 80p plus 30p P.

For personal eallers only !

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

Overall size—approx. 16§ W, 63” H, 8” Depth.

_4 watts per channel output. only £16-50,

GENRERAL PURPOSE HIGH STABILITY

TRANSISTOR PRE-AMPLIFIER
For P.U. Tape, Mike, Guitar, etc. and suitable for
use with valve or transistor equipment. 9-18v.
battery or from H.T. line 200/300v. Frequency
response 15Hz—25KHz. Gain 26dB. Solid encap-
sulation rize 13” 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 Includlng
and J

LOUDSPEAKER BARGAINS
§in. 3 ohun £1-25, P. & P. 15p. 7 x 4in. 30ohm £1-40,P. & .
20p, 10 x 6in. 3 or 15 ohm £2-10, P. & P. 30p. E.M.I.
8 x 5in. 3 ohm with high flux magnet £1-70, P. & P. 20p.
E.M.I. 13} x 8in. with high flux ceramic magnet with
parasitic tweeter 3, 8 or 15 ohm £3:50, P. & P. 30p.
E.M.I. 13 x 8in. 3, 8 or 15 chm with two inbuilt tweeters
and crossover network 2465, P. & P. 3
E.M.1. Ceramic magnet heavy duty tweeter. Approx 33,
Available 3 or 8 or 15 ohmas, £1-256 + 20p, p. & p.
BRAND NEW. 12in. 15w. H/D 8peakers, 3, 8 or 15 ohma.
State which. Current production by well-known British

maker. Now with Hiflux ceramic ferrobar magnet
assembly £9-90.Guitar models: 25w. £0-90, 35w. £11-00,
P. & P. 45p.
—

ZZ7\\ SPECIAL OFFER!
fi , LIMITED NUMBER OF BRAND
| NEW ELAC 10 TWIN CONE
i LOUDSPEAKERS
W

With large ceramic magnet and
plasticised cone surround.
Bohm impedance. £3-70. P, & P. 35p.

Also available apecification as above bat size 107 x 6"
£2:70 and size 8” round £2-80. P. & P. 35p.

LIMITED NUMBER EMTI 24" 8 ohm Tweeters. Mounted
on fat bracket size 2¢” wide x 71”7 long. X
i t but new and tested 70p per pair plus

many 1000’s of British, U.8.A. Ex
transistors. ONLY 40p. Post 5p. 15p P. & P.
8 Reference Encyclopedias tor El ! i and | 19in. “RA™ TWIN CONE LOUDSPEAKER. 10 watts

Designetrs, covering between them transistor churacter-
iatics, diode and transistor equivalents. Many thousands
of up to date European '.ypes listed.

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

All three together £2.60

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

8 pole 3 way 2 bank low loss Yaxley type switches 11
sections. Btandard spindle. 2 switches 88p -+ 10p P. & P.

peak handling. 3 or 8 or 15 ohm (state which) £2-95,
P. & P. 36p.

“POLY PLANAR" WAFER-TYPE, WIDE RANGE
ELECTRO-DYNAMIC SPEAKER

Bize 113”7 x 144“ x 1&” deep. Weight 190z. Power
handling 20W r.m.s. (40W peak). Impedance 8 ohm only.
TResponse 40Hz-20kHz. Can be mounted on cellings,
walls, doors, under tables, etc., and used with or without
baffle. 8end 8.A.E. for tull details. Only £6-55 each.

P. & P. 34p.

VYNAIR & REXINE SPEAKERS & CABINET FABRICS
app. 54 in. wide. Qur price £1-10 yd. length, P. & P. 15p
per yd. (min. 1 yd.). 8.A.E. for samples.

HARVERSONIC SUPER SOUND
10 4- 10 STEREO AMPLIFIER KIT

NEW FURTHER IMPROVED MODEL WITH
HIGHER OUTPUT AND INCORPORATING HIGH
QUALITY READY DRILLED PRINTED CIRCUIT
BOARD WITH COMPONENT IDENTIFICATION
CLEARLY MARKED FOR EVEN EASIER CON-
STRUCTION

A really first-class H:-Fi 8tereo Amplifler Kit. Uses 14
transistors including Biltcon Transistora in the first five
stages on each channel resulting in even lower noise,
level with improved sensitivity. Integrated pre-amp with
Bass, Treble and two Volume Controls. Suitable for use
with Ceramic or Crystal cartridges. Very simple to
modify to suit magnetic cartridge—instructions included.
Output stage for any speakers 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
knobs, wire, solder, nuts, bolts—no extras to buy.
Simple step by step instructions enable any constructor
to build an amplifier 40 be proud of. Brief specification;
Power output: 14 watts r.m.s. per channel into 5 ohms.
Frequency response +3dB 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 8ize 12"w. x 8”d. x 23”h.
Fully detailed 7 page construction manuai and parts
1ist free with kit or send 18p plus large 8.A.E.
AMPLIFIER KIT 11-55 P. & P. 25p
(Magnetic input compunents 33p extra)
POWER PACK KIT £3-50 P.& P. 35
CABINET £3-50 P.& P.35p

(Post Free if all units pumbased at samne time)

Full after sales service

Also available ready built and tested £85-10. Post Free.
Note: The above amplifier iz suitable for feeding two mono
sources into inputs (e.g. mike, radio, twin record decks, efc.)
and will then provide mizing and fading facilities for med-
ium powered Hi-Fi Dizcotheque use, etc.

8-VALVE AUDIO

AMPLIFIER HA34 MK II
Designed for Hi-Fi reproduc-
tion ot records. A.C. Mains
operation. Ready built on
plated heavy gauge metal
chassis, size 73"w. x 4"d. x
4§“h. Incorporates FECC83,
EL84, EZ80 valves. Heavy
duty, double wound mains
transtornier and output trane-
~— ____ former matched for 3 ohm
speaker. 8eparate volume control and now with improved
wide range tone controls giving bass and treble lift and
cut. Negative feedback line. Output 44 watts. Front
panel can be detached and leads 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. Similar in appearance
to HA34 above but employs entirely different and
ndvance(} circuitry. Complete set of parts, etc. £5:00.
P. & P. d5p. =

10/14 WATT HI-FI
AMPLIFIER KIT
A stylishly finished
monaural amplifier
with an output of
14 watts from 2
ELB4s in push-pull.
Buper reproduction
of both music and
apeech, with negli-
gible hum. Separate
inputs for mike and
gram allow records
and announcements
to follow each other.
Fully shrouded section wound output transtormer to
match 3-15 QQ speaker and 2 independent volume controls,
and separate base and treble controls are provided
giving good lift and cut. Valve line-up 2 EL84s, ECC83,
EF86 and EZB0 rectifier. S8imple instruction booklet
15p + SAE (Free with parts)’ All parts sold separately.
ONLY £8:00 P. & P. 60p. Also available ready built and
tested £18-00 P. & P. 70p.

HI-FI STEREO HEADPHONES
Adjustable headband with comfortable fiexifoam ear-
muffs. Wired and fitted with standard stereo }in jack
plug.  Frequency respomse 30-15,000Hz. Matching
impedance 8-16 ohms. Easily converted for Mono.
PRICE £3-30, P. & P. 25p.

[ PRICES INCLUDE VAT j

Open 9.30-5.30 Monday to
Friday. 9.30~$ Saturday

Closed Wednesday.

A few minutes from South Wimble-
don Tube Station.

HARVERSON SURPLUS CO. LTD.
(Deot. 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.K. ONLY,

& P, ON OVERSEAS ORDERS
CHARGED EXTRA.

www.americanradiohistorv.com
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NELSON-JONES FMI TUNER KIT

e Swmae

i WELSON- JOMES THNER ¢ ;’; . ¢ % Py VARICAP TUNING

as in ‘W.W." June '73

Now available to readers of 'Practical Wireless’. The Nelson-Jones tuner uses dual gate MOSFET's in the RF stages, integrated
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 standoffs, push button mains on/off and stereo mute assembly,
sockets, fuse and holder. Printed and Anodised Front Panel and Veneered Teak case. Power supply kits are supplied with complete
kits of parts, or separately. LED tuning ind. is also supplied.

Prices for complete kits start at £23.95 + 50p pp. + VAT for mono tuners, (phase iocked 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+ 59p.

TEXAN AMPLIFIER

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

Texan amplifier kits are available at £28-50 4 50 p pp. 4+ VAT,

Worried about tuner alignment? then let our alignment service take over.
Telephone queries. We have REAL ENGINEERS, not salesmen, to
answer queries.

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 QC28 50p (10p)
Dural extruded heatsinks outline 10D
black anodised. Drilled for 4 x TO3

transistors. 5x 4 x 14" 40p (14p)
Similar to above but 5 x 8 x 14" drilled

for 8 x TO3 70p (26p)
COMPUTER GRADE
ELECTROLYTICS
12,000u 100v, 5 x 2% dia £1 (25p)
30,0004 25v 65p (20p)
ELECTROLYTICS
4,000u 70v, 3,600u 40v, 10,0004 50v,

4% x 2in dia 55p (14p)
10,000;¢ 35v, 5,000u 35v, 41 x 2 in

40p (12p)

2,000/t 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 (9%p)
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 buibs 12v 55w 50p (6p)

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

KEYTRONICS
{Mail Order only)

44 EARLS COURT ROAD
LONDON W8. 01-478 8499

Never before have speakers of such superb performance and low cost been
available. Produced by us to quality standards the new GS Range offer you true
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
Wainut effect, Black Satin front these speakers offer todays best value in high
quality equipment.

TECHNICAL SPECIFICATIONS GS500 Power 30 Watts Peak (15 Watts
RMS) Frequency Range 33Hz to 19000Hz Impedance 8 Ohms Bass Unit 16 em
round long throw Treble Unit 7-5cm round Crossover 5kHz Dimensions
45cm x 22-5¢m x 22-5¢m (18° x 9% x 9%) Volume 17 litres,

TECHNICAL SPECIFICATIONS GS300 Power 20 Watts Peak (10 Watts
RMS) Frequency Range 42Hz to 16500Hz Impedance 8 Ohms Drive Unit
20cm x 13cm long throw with integral coaxial tweeter Crossover 5kHz Dimen-
sions 40cm x 20cm x 20cm (16” x 8” x 87) Volume 12 litres,

GS 500 £11-98 post free GS 300 £9-98 post free

ECONOMY Speaker System ldeal for budget hi-fi Stereo Etc. This unique 8
Ohm system comes complete with leads and super woodgrain finish £9.80 palr

Leicester ‘Square London WC2
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FELSTEAD ELECTRONICS (PW80), LoNeiex Laxs, sariey,

? CHEADLE, CHESHIRE, SK8 4EE
STYLI Replacements for virtually ali ACOS, BSR, COLLARO, GARRARD, PHILIPS,
RONETTE, SONOTONE. Single Tip: Bapphire 168p. Dlamond 35p. Double Tip: Can be
Stereo/LP + 78 or BT/LP + ST/LP Sapphire 32p. Double Tip: Diamond 8T/LF + Sap-
phire 78 85p. Diamond S8T/LP + Diamond S8T/LP £1-20. For GOLDRING Diamond
G800, (i800H, and G850 at £1-90 each. GBOOE at £3-75. Shure, Pickering, Audio-Tech..
B. & O.. more magnetics at lowcst prices. Free list (for BAE) hasx full details styli and
cartridges. Charges 9p any quantity.
CARTRIDGES. All with styli and fittings. Replacements for ACO8 GP/918C (Mono-
Stereo compat. + 78) series at 98p. GP93 Stereo + 78, £1-35. GPY4 Ceramic Btereo + 78
at £1'75. For RONETTE DC400/8CM (speed change switch at {ront for GP67, TC8 &c.)
£1-15. SONOTONE 9TAHC (Dia, stylus) £1-88. 9TAHCG (slimmer for many Garrard
pick-ups) £2-18. For BSR X3H, X5H, X5M at £1:25 ex. 8X5H, and SX5M at £1-80 ea.
TC8H at £1-40, TC8 Btereo (3 pins) £2-00. Charges 9p any quantity.
RECORDING TAPE, 5” 600 ft. 40p, 51” 900 ft. 55p. 7 1200 ft. 62p. 5” 900 ft. 7p. 5}
1200 ft. 85p. 7" 1800 £1.05. ALL FINEST BRITISH MYLAR. Charges: 5” and 5§
one to 4, 9p each; 5 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. Super thin, fiex scrd. 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” Round, fitted cone
tweeter, 6 watts undistorted, 3, 8 or 15 ohms (state which) £2-40 (charges 30p). OR, PAIR
FOR S8TEREO, £515 charges paid.
CONKECTING WIRE. Pkts. of 5 coils. asstd. cois, ea. 5 yds. Solid core 17p (8p charges).
Flexible 19p (10p charges).
EARPIECES. Magnetlc, 2:6 or 3-5mm plug, (state which) 13p. CRYSTAL (3:-5mm only)
30p (all 9p up to 6).
VIBRATORS. 7-pin SYNCH. (128R7 type) 72p. 4-pin NON-synch. (121HD4) 40p (all 9p ea.)
Send SAE lor free atyli, cariridge and components, list.
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GREGG ELECTRONICS PW4 24 Cranbourn Street’
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fof_fast,easv )
reliable soldering

Ersin Mulucore Solder contains 5 cores
of non-corrosive flux. instantly cleaning
heavily oxidised surfaces. No extra flux
18 required

‘ P )
EASY-TO-USE) (IDEAL FOR HOME
DISPENSERS || CONSTRUCTORS

Size § Size 1 cartons in 40/60, 60/40

Slelg?/bit alloy and Savhit alloys
© 18 swg, 24p in 7 gauges 36p

(illustrated). a——

Size 19A —

60740 alloy Size 12 Reel -

18 swg, 25p for Service

Size 15 Engineers and

60/40 alloy Electricians.

22 swg, 28p 18 swg % -

\Sjvbit alloy.£1.16 M )

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. 75p

Prices shown are recommended retail, excliding VAT
I'rom Electrical and Hardware Shops. If unobtainable. send 10 p&p direct 10
Bib Hi-Fi Accessories Limited, Hemel Hempstead. Herts HP2 7€pP

Train for
television

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 Guilds Radio,
Television and Electronics Technicians' Certificate.
Full theoretical and practical instruction on all types
of modern receivers—including the latest colour sets.

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

ensosond oo prospectusto: |

Please send free prospectus to:
Name

I Address

THE PEMBRIDGE COLLEGE OFELECTRONICS
(Dept. Pw3 ) 34a Hereford Rd., London W2 SAJJ

’7¢/

FOR

QUALITY
COMPONENTS

MOTOROLA

F. M. Muitiplex Stereo Decoder
Four Channel SQ Decoder
O/P Power Transistor

MC1310P
MC1312P
2N3055

SIGNETICS

1/C Timer

Dual I/C Timer

High Phased Locked Loop

NE555V
NES56A
NES560B

High Phased Locked Loop with AM Demod NE561B
High Phased Locked Loop with Open VCO NES562B

Precision Phased Locked Loop
Function Generator
Tone Decoder

Gl

Eight Digit Calculator Chip
Eight Digit Calculator Chip
3%2Decade DVM Chip

MONSANTO

NES65A
NE566V
NE567V

C500 11.00
C550 9.50
AY-5-3510 6.40

(MAN3M)0.115" LED Seven SegmentDisplay Q2501

FERRANT!I

Radio Receiver

Data information supplied with each device.

Write for free catalogue of our large

stocks of Ferranti, Motorota, G.I.,

S.Cs.
P.O. Box No 26,

Monsanto, Mullard, Signetics and R.C.A. (Dept Pw )

components.
Add 20p Postage and Packing
+10% V.A.T. on total of order

www.americanradiohistorv.com

Wembley,
Middlesex HAO 1SD
England
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Practical Wireless Classified

Advertisements

Classified advertisements 10p per
word (minimum 12 words). Box No.
20p. Semi-display setting £8 per
single column inch. Advertisements
must be prepaid and addressed to
Classified Advertisement Manager,
PRACTICAL WIRELESS, IPC
Magazines Ltd.,, Fleetway House,
Farringdon Street, London EC4A
4AD. All cheques, postal orders,
etc., to be made payable to PRAC-

TICAL WIRELESS and crossed
“Lloyds Bank Ltd.”
Aerials
GENUINE FULL SIZE
. = 1TV,
8 element TV aerial _<#Z ssci
‘ﬁ/ used by leading =% * Colour
compan.es .}H - uar:"\l:!s
'%:vpe [’[sﬂwpes‘upply.

2
(a”this genumne UHF
._;-.Z__'a’manmmvn 20 can
S5 be fitted outside or inssde.
i-_-’-‘_"'[]ualny made technically
q%" advanced design, Precision
gnidretiectar ehminates ghosting.
Complete with clamp nstructions
advice. Monsy Back Refund
Wall/Caravan Bracket 25p Low Loss
Cable t0p per yard Plug 8p & FREE
w th order maps & channel reference
of all Radio & TV Transmitters
SENO DIRECT TO DEPT. PW10

219 Mansfield Rd. Nottingham.

J. and A. Tweedy Limited lncorporating
Bai High F Aerial

gh Freq %

VAT Incl. Postage paid inland.
Parabeams UHF Aerials. PBM 12 £3-60, PBM 18 £4-80
Multibeams UHF Aerials. MBM 30 £4:70, MBM 46
£1-40, MBM 70 £12-95. Stacking Kits £4-90. Log
Periodic £6-40. Stereobeams VHF/FM. SEM 2 £315
SBM 3 £4-70, SBM 4 £5-15, SBM 6 £7-95. Aerial Rotators
from £30. Baluns £1-65. Amplifiers, Masthead VHF
and UHF complete with power unit £9-07. Setback £4-50
Low Loss co-ax 10p/m. Certron Cassettes. C60 43p,
C90 58p, C120 71p. COPAL Digital Clocks 222 £5°75.
227 with alarm £7-35.

79 Chatsworth Road, Chesterfield, S$40 2AP
Telephone 34982-863755 (evenings) .

Educational

TELEVISION

TRAINING

16 MONTHS’ full-time practical and
theoretical training course in Radio
and TV Servicing (Mono and Colour)
for beginners.

13 WEEKS’ full-time Colour TV
Servicing course. Includes 100 hours
practical training. Mono revision if
necessary. Good electronics back-
ground essential.

Next session commences on Sep-
tember 9th.

Prospectus from: London Elec-
tronics College, Department A6,
20 Penywern Road, London
SW5 9SU. Tel. 01-373 8721.

AMIMI, MAA/LMI DIPLOMA, City &
Guilds, etc. Thousands of passes. For
details of postal courses in all
branches of Engineering and illus-
trated book—FREE—BIET (Dept.
BPW.3) Aldermaston Court, Reading
IAG}; é}EF Accredited to CACC. Member

GO TO SEA as a Radio Officer. Write:
Principal, Nautical College, Broad-
water, Fleetwood FY7 8JZ.

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-
communications Technicians and Radio Ama-
teurs. Free details from: Intenational Correspon-
dence Schools, Dept. 7321, Intertext House,
London, SW38 4UJ.

COLOUR
TV SERVICING

Make the most of the current boom. Learn the
technlques of servicing Colour & Mono TV sets
through new home study courses, approved by
leading manufacturers. Also radio and audio
courses. Free details from: International Corres-
pondence Schools, Dept. 73212, Intertext House,
London, SW8 4UJ.

TECHNICAL
TRAINING

Get the qualifications you need to succeed.
Home study courses in Electronics and Electrical
Engineering, Mairtenance, Radio, TV, Audlo,
Computer Engineering & Programming. Also self
bulld radio kits. Free details from: International
Correspondence Schools, Dept. 73213, Intertext
House, London, SW8 4UJ.
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For Sale

TV LINE OUTPUT TRANSFORMERS
Tidman Mail Order Lid., 236 Sandy-
combe Rd., Richmond, Surrey, TW9
2EQ. 01-948 3702.

SEEN MY CAT? 5,000 items. Mechani-
cal & Electrical Gear, and materials.
A.E. K. R. WHISTON, Dept. PW,

S.A.E.
NEW MILLS, Stockport.

LIGHTSHOW PROJECTORS from only
£17, effect wheels from only £4.
Many lightshow bargains at ROGER
SQUIRE'’S (Disco Centre), 176 Junction
Road, London N19. Tel. 01-272 7474.

VALVES, tested and untested, many
types, going cheap. SAE. Hodgson,
7 Denby Court, Woodville Road, Bar-
net, Herts.

Personal

SIM. COMPUTER DATING. The
most exciting way to make friends.
Write, S.I.LM, (E/17) 109 Queens Road,
Reading.

WwWwWw.americanradiohistorv.com

Situations Vacant

£ W,
canbeyours

Jobs galore! 144,000 new compulter
personnel needed by 1977. With
our revolutionary, direct-from-
America, course, you train as a
Computer Operator in only 4 weeks!
Pay prospects? £3500 + p.a.

After training, our exclusive ap-
pointments bureau—one of the
world’s leaders of its kind—intro-
duces you FREE to world-wide
opportunities. Write or ’phone
TODAY, without obligation.

London
Computer Operators
Training Centre
$66, Oxford House

9-15, Oxford Street, W.1.
Telephone: 01-734 2874

Books and Publications

Technical Books -
RadiotElectronics

Handbook of Tested Transistor Circuits. . ....... £0-40

Radio Servicing for Amateurs. . ...... . £0-20
Practical Radio Inside Dut.......... . £0-40
Coil Design and Construction Manual. . . . £0-30

Boys Bk of Crystal Sets and Simple Circuits,
Transistor Circuits Manuat No, 1. .
Transistor Circuits Manual No. 2. .
Transistor Circuits Manual No. 4. .......... .. .£0-18
Transis Circuits for Radio Controlled Models.
Ruad & Electr Colour Codes and Data Chart. .
Handbk of Transistor Equiv.and Substitutes. .
Hi Fi, PA & Disco Amplifier Design Hndbk.......
Radio Servicing Problems ... ...... ... ... £0-45
Electronic Circuits for the Amat Photographer ... £0-60
Handbook of Simple Transistor Circuits ... ......
Modern Transistor Circuits for Beginners. .
Sound and Loudspeaker Manual. .. ......
Practical Car Radio Handbook

Radio TV and Industrial Tube & Valve Equiv. . ..

Know Your Dscilloscope . ... ... ..., .. £1-70
Television Serviaing Vol. No 1. . - ...£0-85
Television Servicing Vol. No. 3. .. 5 ....£0-60

Television Servicing Vol. No
Using an Dscilloscope. .. .. .
Servicing Transistor Radio R
Television Timebase Circuits

NEW TITLES NOW AVAILABLE
2nd Book of Hi Fi Loudpeaker Enclosures. .. .. .. £
Manual of Electronic Circuits for the Home. .
Modern Crystal Set Circuits for Beginners. .
Electronic Novelties for the Motorist.. ... ..
2nd Book of Transistor Equiv. & Subsututes. . ...
Handbook of Electronic Musical Novelties. .. .. ..
Transistorised Novelties for Hi Fi Enthusiast
Fault Location Exercises in Rad.& TV Vol.1.
Fault Location Exercises in Rad. & TV Vol.2.
Colour TV Picture Faults. . ............
Practical Transistor Novelty Circuits
Semi-conductors from A—Z. ... ... s
Radio Receiver Construction using ICs & Transis. . £0-60

£

104 Ham Rad.Proj.for Novice & Technician. .. ... 1-25
ICs & Transistor Gadgets Construction Handb‘k . . £0-60
tntegrated 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 Way. Beckanham BR3 2RZ
“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, Edinbu%h EH1 1HP. We sell
books, ‘publish orld Radio Bulletin
and print monitors’ reporting forms.
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FOR SHORT WAVE LISTENERS:

Wa publish World Radio Bulletin

We stock World Radio TV Handbook
Sole agency for Gilfer Associates, Inc.
We publish Broadcasts to Europe

We import 1.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

UFQ Charts: Wave Prediction, 49p;
Dai1¥J Flight 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 postman £3:56 on delivery.
Box 114, Edinburgh EH1 1HP.

Service Sheets

SERVICE SHEETS for Televisions,
Radios, Transistors, Record Players,
Tape Recorders, etc., from 5p with
free Fault-Finding Guide. Over 10,000
models available. S.A.E. enquiries.
Catalogue 20p and S.A.E. Hamilton
Radio, 47 Bohemia Road, St. Leonards,
Sussex. Telephone Hastings 429060.

SERVICE SHEETS, Radio, TV etc,
8,000 models. Catalogue 15p. S.A.E.
enquiries. Telray, 11 Maudland Bank,
Preston.

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, original
returned if service sheets not available.)

PLEASE NOTE
We operate a ''by return of post’ service. Any
clalms for non-delivery should be made wlthin
7-days of posting your order,

C. CARANNA

71 BEAUFORT PARK

LONDON, N.W.11 6BX
We have the Idrgest 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

Ladders

LADDERS. ‘Special Offer’ Unvarnished
triples. 9ft 7in closed—23ft 1lin ex-
tended. £18-90 delivered. Home Sales
Ladder Centre (WLS2) Haldane
(North) Halesfield (1) Telford, Shrop-
shire. Tel: 0952 586644,

Wanted

TOP PRICES PAID for NEW VALVES
and TRANSISTORS
popular 1.V, and Radio types.
KENSINGTON SUPPLIES (C),
367 Kensington Street, Bradford 8,
Y orkshire.

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 receivers, com-
ponents and magazines, details to
Johnson Raffles, Haverbreaks, Lancas-
ter.

Receivers and Components

BRAND NEW COMPONENTS by re-
turn, Electrolytics 16V, 25V, 50V—0-47,
1, 2:2, 4-7, 10mfds.—4p, 22, 47—4;p
(50V—5p), 100—5!2p (50V—T7p), 220—
6p (SOV—QSJ. Subminijature bead-type
tantalums 0-1/35V, 0-22/35V, 0:-47/35V,
1-35V, 2:2/35V, 4-7/35V, 10/16V, 22/
16V, 47/6V, 100/3Vv—8p. Mylar Film
100V 0-001, 0-002, 0-005, 0:01, 0-02—
2l p, 0-04, 0-05—3p. Polystyrene 63V
F12 series, 10pf—1,000pf—2p, 1,200pf—
10,000pf—3p. Miniature Highstab. re-
sistors 5%, El2 series Carbon film
s W, 10-10MQ, (10% over 1M), Metal
film 1, W 100-2-2MQ and 1W 270-10M(
all 1p ea, Postage 8p. The C.R. Supply
Co., 127 Chesterfield Road, Sheffield S8.

o o
e SERVICE SHEETS - VIANUALS - BOOKS ¢
: SERVICE SHEETS 40p plus S.AE. * SERVICE SHEET CATALOGUE 25p :
. OVER 12,000 SERVICE SHEETS & MANUALS IN STOCK ON COLOUR/MONO TELEVISIONS .
. RADIOS, RADIOGRAMS, T/RECORDERS, R/PLAYERS, ETC. S.A.E. WITH ENQUIRIES .
@ NEW BOOKS & PUBLICATIONS PRICE @
. HANDBOOK OF DATA TABLES ON AMERICAN TRANSISTORS. 263 pages...c...... £1.20 o
HANDBOOK OF DATA TABLES ON JAPANESE TRANSISTORS. 171 PAQES. s et nnnn. £1.20
. HANDBOOK OF DATA TABLES ON EUROPEAN TRANSISTORS. 227 pages..... .... £1.20 .
. HANDBOOK OF COMPARISON TABLES ON TRANSISTORS. (Covers above types).. £1.00 .
. HANDBOOK OF DATA TABLES ON SCRs. TRIACs.DIACs.PUTs.UJTs. 159 pages .. £1.00 .
® HANDBOOK OF COMPARISON TABLES ONDIODES ....vovevunnn.. 500000000000 . £1.00 ®
***SPECIAL OFFER of the above 6 books for £6.00 plus 25p post & packing..
. SECOND BOOK OF TRANSISTOR EQUIVALENTS & SUBSTITUTES by B.B.Babani.. £0.95 .
. HANDBOOK OF INTEGRATED CIRCUITS (ICs) EQUIVALENTS & SUBSTITUTES.... £0.75 ]
® SECOND BOOK OF HI-FI LOUDSPEAKER ENCLOSURES by B.B.Babani.......... £0.60 o
RADIO RECEIVER CONSTRUCTION USING ICs & TRANSISTORS by B.B.Babani... £0.60
. ICs & TRANSISTOR GADGETS CONSTRUCTION HANDBOOK by B.B.Babani ....... £0.60 .
. HANDBOOK OF PRACTICAL ELECTRONIC MUSICAL NOVELTIES by B.B.Babani .. £0.50 .
. ELECTRONIC NOVELTIES FOR THE MOTORIST by B.B.Babani «vveeeeeenenennnn. £0.50 .
ELECTRONIC CIRCUITS FOR THE AMATEUR PHOTOGRAPHER by B.B.Babani .... £0.60
. CONSTRUCTORS MANUAL OF ELECTRONIC CIRCUITS FOR THE HOME by Babani . £0.50 .
@ Mechanics Course in Radio TV & Electronics 222 (433) by B.Fozard & G.N.Patchett L 4
‘ PRINCIPLES & CALCULATIONS (FIRST YEAR). Fozard. ...... 000000000 ... £0.50 .
. PRINCIPLES & CALCULATIONS (SECOND & THIRD YEARS). Fozard....... £1.20 .
ELECTRONIC SYSTEMS (PART |. FIRST YEAR). Patchett....ooveeeenn... £0.85
. ELECTRONIC SYSTEMS (PART Il. SECOND YEAR). Patchett ............ £0.95 .
. ELECTRONIC SYSTEMS (PART Il. THIRD YEAR). Patchett. .. ..ouuueu.... £2.00 .
. TELEVISION (COLOUR & MONOCHROME PART [il.). Patchett ............ £2.50 .
4 Fault Location Exercises in Radio & TV Servicing by K.J.Bohlman. Volume 1...... £0.80
Fault Location Exercises in Radio & TV Servicing by K.J.Bohlman. Volume 2...... £1.35 o
. Please add 10% for Postage and Packing on all books. Send large S.A.E. for FREE booklists .
. OPEN UNTIL 6pr;1 DAILY & BE SATURDAY. CALLERS WELCOME TO COME AND BROWSE. z
: BELL’'S TELEVISION SERVICES ~
® 190, KINGS ROAD, HARROGATE, YORKSHIRE. Telephone 0423 - 55885
Q....QQQQ...OQQ.Q.Q.Q.Q.QQ.......Q..Q....Q:
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PRECISION
POLYCARBONATE CAPACITORS

All high stability-extremely low leakage.
440V AC (*10/) 83V Rlngo *1% *2/, 5%
0-1uF (14" x4*) 50p 0-47uF Sép 38
0-22uF (14" x “) S9p  1-0uF
0-254F (14~ x §7) 62p  2-2uF $0p 65p SSp
0-47uF (14 x;') 7p 4-7uF £1-30£1-05 85p
0-5uF (14" x#") 715p 6-8uF £1-64 £1-29 £1-09
0-68uF (2° x ") 80p 10-0uF £2-00 £1-80 £1-40
1-0uF (2"x37) 'Mn 15-0uF £2-75 £2-15 £1-90
2-QuF (2" x 17) £1-22
TANTALUM BEAD CAPACITORS—Values
available: 0-1, 0-22, 0-47, 1-0, 2:2, 4-7, 6-8uF at
15V/25V or 35V 10-0uF af 18V/20V ar 25V 22-0uF
at 6V/10V or 16V 33-0uF at 6V or 10V; 47- OuF at
3V or 8V; 100- OuF at 3V. ALL AT 10p'EACH; 10
for 95p; 50 for £4-00.
BC107/108/109 On AF178 30p; BC182/182L.; BC183/
183L.11p; BC1841184L12p BC212/212L 14p; BF Y50/
51/52 20p; OC71 128 2N3055 50p

POPULAR DIODES: All brand new and
marked: 1N914 6p; 8 for 45p; 18 for 80p. 1N916 8p;
6 for 45p; 14 for 90p. 1544 5p; 11 for 50p; 24 for
£1-00. 1INJ148 5p, 6 for 27p, 12 for 48p.
LOW PRICE ZENER DIO DES—‘OOmW—’lm
*5% at 5mA. Values available: 4-7V; 5-6V;
6-2V; 6-8V; 7-5V; 8-2V; 9-1V; 10V, 11V 12V;
13-5V; 15V: 16V; 27V; 30v. ALL AT Tp EACH.
6for39p; 14 for 84p. SPECIAL OFFER: § oft each
voltage 90 Zeners) £
RESIS RS : High stublllty. low noise carbon
film 5%; Wat40°g 1 4W at 70°C. E12 series only—
from 2-20) to 2- 2MQ ALL AT 1p ACH; 8pfor1o
of any one value; 70p for 100 of any one value,
SPECIAL PACK: 10 of each value 2:2Q2 to 2.2MQ
{730 resistors) £5-00
SILICON PLASTIC RECTIFIERS—1 Amp
Brand new wire ended DO27: 100 P.1.V.—7p (4/26p).
400 P.1.V.—8p (4/30p). 800 P LV.—11p (4/42p)
PLEASE ADD 10p POST AND PACKING ON ALL
ORDERS BELOW £5-00. ALL EXPORT ORDERS
ADD COST OF SEA[AIRMAIL.
BRIDGE RECTIFIERS: 24 Amp. 200V—40p.
350V—45p. 600V—S5p.
SUBMINIATURE VERTICAL PRESETS—
0-1W only: ALL AT 3p each: 10092, 470Q,
6800 1K, 2-2K, 4-7K, 6-8K, 10K, 15K 22K 47K,

. IM.

PLEASE ADD 10% V.A.T. TO ORDERS
Send S.A.E. for lists of addItional ex-stock items.
Wholesale price lists available to bona fide

companlies.
MARCOQO TRADING
Dept. W6, The Mallmgs,l Station Road,

EM, S hi
Tel: NANTWICH (Cheshlre) 63291 (STD 0270)
(Proos: Minicost Trading Ltd.)

TEXAN AMPLIFIER
AR

Packs

1. Resistors 80 p.p. 15p
2. Capacitors £2-90 ,, 15p
4, Sundries 250 ,, 15p
5. Switches 100 ,, 15p
6. Potentiometers 1-45 |, 15p
7. Semi Conductors 8-25 ,, 15p
8. Transformer 5-95 ,, 25p
9. Printed Circuit 2-50 ,, 15p
10. Chassis 3:00 ,, 25p
10a. Front panel 1:50 ,, 15p
11, Cables 40 ,, 15p
13. Teak Case 275 ,, 30p
Complete Kit £28-50 + 75p pp & ins.

VAT EXTRA

TELERADIO ELECTRONICS,
325 FORE ST., LONDON, N.9.
Tel. 01-807 3719

Send 4p for catalogue of Hi Fi Kits
including the Quadraphonic System
as in Practical Electronics.

BETA DEVICES

MANUFACTU R_ERS BRANDED QUALITY

TRANBISTORS |LC’s DIODES & RECT,
AC187/188 709C T0.99 0-30!1 0-04
PR. 0-40/709C D.I.L. 0-80 1N4148 0-04
BC107/ 741C TO.99 0-36| 0A202 0-08
BC108 0-09|7410 D.LL. 0-36|1N4001/2  0-05
BC109C 0-11|723C D.I.L. 0-80|1N4003/4/5 0-08
BC147/8/9 0-10|747C D.I.L. 0-85|1N4008/7 0-08
BCY70/71/720-18 | 748C D.L.L. 0-38 | gp1pgES

BFX86/87/88
ofswatt avdiorc |V ipov” 020

BFY50 018

TBA 800 81-50.

BFYs1/52 012| Data troe with WA e
0-45| every order

ocsa 0-85 ZENERS

2N2646 0-30|D.I,L, BOCKETS |BZYE8 3-3-

2N3053 0-14| 8-Pin 1%, %3&52'3 0-08

2N 3055 0-38 | 14-Pin ] o

2N3442  £1-40|16-Pin nl} 200V 5% 0-15

2N3773

£2-20 m—— L.E.D.
40411 £2-20 All prices 209—Red
406836 £1-00§ include V.A.T. JL.E.D. Clip OOB
C.W.O. PLUS P.P. 10p TO
BETA DEVICES,
263 THE RIDGEWAY, ENFIELD MIDD X.

Send
stomp for lists

R.D.I. Ltd:
Chilton Works,
Garden Rd.,
Richmond,
Surrey,
TW9 4NS

For valve and
transistorized re-
corders from £2 ea.

COMPONENTS GALORE, Pack of 500
mixed components manufacturers sur-
plus plus once used. Pack includes
resistors, carbon and W.W., capacitors
various, transistors, dlodes trimmers,
potentlometers etc. Send £1+ 10p p&p.
C.W.0. To: Caledonian Components,
Strathore Road, Thornton, Fife.

. TUNBRIDGE WELLS, Components
from Teleservice, 108 Camden Road,
'sl‘ﬁ;(x)ls)ndge Wells, Kent. Telephone
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INCOMPARABLE V.H.F. KIT

CV2—unique triple-purpose {(Converter, Re-
ceiver, Tuner—Feeder) kit for the amateur I
I enthuslast., Fantastic transistorlsed perform-
ance, World Wide Sales. Complete kit of top I
grade parts covers 80-180 mHZ wlith easy
I build diagrams only £5 direct from makers br l
S5.A.E. for free llterature. (S.W. Kits also
I avallable). |

JOHNSONS (RADIO) Est. 1943

' SHAW ST., WORCESTER WR13QQ.
Vam mu oEp PEm B EE BB ED S BE W

A BONANZA FOR CONSTRUCTORS——
. B. SUPPLIES OFF

CURLIES, 51( 3-core, 15p ea. 4 core. 20p ea.
STRAIGHT Cords, 2511 4-core, 25p ea. DIODES,
SIIIcon. CV7040 (O 02) 3 leads 4 for 25p.

DIALS, (GPO Type). ptastic face, metal mech.
30p ea. TRANSISTOR panels, type M4, compris-
Ing: 5 BCY34, 4 ACY 17, diodes, resistors & capa-
citors (ex new equipment—rel. long leads) 50p ea.
INTRODUCTORY OFFER: 1 of each above plus
surprise ltem for £1-25p (offter ends 31-7-74).
MONEY back guarantee—prices inc. VAT and pp.
ORDERS or SAE for complete listto:-

38 Heathwood Gardens, Swanley, Kent BR8 7THN

250mA Cartridge Fuses 14, 75p for 100.
Unused Carbon Resistors. 100 different 38p
(state hiph, medium or low range pack). Your
cholce 85p per 100.
Unuud Wirewound Reslstors—100 assorted £T,

Ex G.P.O. Dlal Telephones £1-40p.
20. Assorted Potentiometers Unuud £1-00,
Ex Govt. Standard Jack Plugs 4 for 50p.
New 6 volt 38 watt SBC Bulbs 85p per doz,
Earphones Ex Govt. 45 a side 80p per pair.
(ANl postage inctuded In price.)

SOUND SYSTEMS OF SUFFOLK

676 Foxhall Rd., Ipswich, Suffotk I1P3 8NQ

TRANSISTOR AMPLIFIERS 50p. Vol/
tone re-amps 30p, LW-MW osc. panels

11 with circuits. Radio cabinets,
suxtable ext. speakers; colours: yellow
or teak finish requires sides trimmed.
Mains droppers, 760 660 + 660
+ 250 + 240 4+ 260 30p. Skeleton pre-
set 25 assorted S50p. Archer, 9 Pine
Grove, Maidstone, Kent.

ELEVEN BAND RADIOS. SW 14,
Marine. MW. FM. PSB (76-86).
Aircraft (108 136). PSB_(148-176). Batt/
Mains. BFO. Squelch. Fine Tune. Out-
put, 1-3W. Latest Model £60, also
Grundig Bargains, Satellit £120, etc.
SAE Lists, Multi-Band Radios. Lang-
ton Radios ngh Street, Rocester,
Staffs. 088933 38

AMTRON KITS. Your Devon Stockist.
E.o“s!enmouth, 50 South Street, Exeter
76058.

www.americanradiohistorv.com

VALVES Large Stock 1930 to 1973.
S.A.E. for quotation. Cox Radio, The
Parade, East Wittering, Sussex.

Miscellaneous

MORE RANGES FOR
LESS MONEY

AC/DC Multimeter type U4324
A-DC 0-08-3A - 6 Ranges
A-AC 0-3-3A - 5 Ranges.
V-DC 0-6-1200 V - 8 Ranges
V-AC 3-900 V - 8 Ranges
Freq.: in the range of 45 to 20kH:
Resistance: 500 Ohm to 5 MOhm
5 Ranges. Decibel: —10to + 12d8
Accuracy + 2-5% DC % 4% AC
Dimensions: 167 x 88 x 63 mm

only £8:00

SUPERTESTER 680R ICE
10 Fields - 80 Ranges: Plus
a lot of accessorles for
measurements _of 500A-AC
100 A/DC- Temperature-

Phase indlcator- EHT 25kV

Electronic Volt Ohm- meter

ps Transistor Diode Tester etc
imensions 128 x 95 x 32 mm.

300 grams-20kOhm/V Accuracy £18 50

1% DC. Ask for free catalogue

Accessories Extra

ALPHANUMERIC NIXIE TUBES B7971

The Alpha-

numeric  NIXIE
_"'H:r""'

|.tube has the
ablllty to display
atl the letters of
the alphabet
numerals 0 thru
% and special |
characters in a

;Inglg tubg

From the stan

ncint  of  both "“‘ '“""
readability and

electrical characlenshcs the Alphanumenc
NIXIE tube provides many unigue beneflis
inciuding % All DC operation % Uniform,
continuous line characters of egual height
% Memory with simple solid state drive circuits
% Readability in high ambient light—200 foot-
lamberts brightness Y Long life with no loss of
brightness % Character helght 2§".

Price only 99 each plus 16p P/P
Add 10% VAT to all items - 35p P & P
ELECTRONIC BROKERS LTD,
49-53 Pancras Road, London NW1 2QB
Tel: 837 7781

e

DC POWER SUPPLIES

Regulated power supply variable up to
15V 0.5A. Model SE800. Ideal £11
for development work. .

Cash with order Amd"de;
). H. ASSOCIATES LTD, YAT&p &p.
Cricketfield Lone, Bishop's Stortford, Herts.

WIRE. H.C. Copper, P.V.C, Insulated
24 A.W.G. (0-2 m.m.”) in P.V.C. Colours
Black, Yellow, Blue or White. Reels
8ozs £0-95; 11b £1-80; 2Ibs £3-50; 4lbs
£6-75 mcludmg VAT and postago
larger Reels available C.W
H. A. WAINWRIGHT & CO. LTD
9A Farncombe Street, Farncombe,
Godalming, Surrey..
Tel. Godalming 23545
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DON'T LOOK

unless you can resist the temptation to

get these super ‘attention-getters':

¥ Pocket-sized MAXI-VOLT Big
tinch 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!

Y 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 20p for lists

plus free design project sheet

MU D THE

TREASURE TRACER
H“ "I Metal Locatar

Varicap tuning

Britaln's best selling metal
locator kit

Weighs only 220z.

Speaker and earphone operation
Knocks down to only 17in.
Prebuilt search coil assembly
Ministry approved design

As seen on BBC1 and BBC2 TV
You only need soldering Iron,
screwdriver, pliers and snips
Five transistor circuit

Send s.a.e. for leafiet

MINIHITS ELECTRONICS,
a LANGLEY DRIVE, WANSTEAD
LONDOMN, EH ILN IMdl ordes onlyk

Darned

Electronic

Wizardry

by Dewtron (vaT extra)

Famous Kkits. e.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 15p
from D.E.W. Ltd.. 234 Ringwood
Road. Ferndown, Dorset

ANTIQUE Wireless Collectors! For
everything in wireless 1920-1950 con-
tact Tudor Rees. S.A.E. with your
wants or 25p for catalogue to: 18
Brook Road, Mangotsfield, Bristol,
BS17 3DY. Tel. Bristol 565238 evenings
before 9 p.m.

AIRCRAFT TYPE servo position indi-
cator and transmitter. Can be used for
aerial direction indication. £1 (36p)
per set. S.A.E. for details and list of
ex-equipment components. Dunn, 16
Raven Road, Timberley, Cheshire.

P.W. F.M. TUNER AMP +
CASSETTE
(P.W. MARCH—MAY 74)
Printed Circuits 75p ea (pp 15p)
Separate Components available
FREE LISTS (S.A.E.)

LIMITED NUMBER
DIGITAL CLOCK KITS
12 OR 24HR USING NIXIE READ OUTS
TEAK CASE.
LIST £32 (12HR) OFFERED AT £25

FURTHER INFORMATION ON
REQUEST

TELERADIO ELECTRONICS
325 FORE STREET, LONDON
N.9. OPE. 01-807-3719

12 VOLT
FLUORESCENT LIGHTS

(as illustrated by Thorn/AEMN

Beat power cuts. Be independent. Ideal
for caravans, tents, emergency lighting, etc.
Works anywhere where 12v is available.
Guaranteed for six months, Ready to use at:
11 ins. 8 watt £4-00 post paid
including V.A.T.
Callers Welcome
For lists or enquiries, large s.a.e.
SALOP ELECTRONICS, 23 WYLE COP
SHREWSBURY, SHROPSHIRE.
Tel.: Shrewsbury 53206

ELECTRIC *°g5™e

This 8oidering Gun {s a MUST
tor D.I.Y. Men, Motorists,
Mechaaics, etc, rugged,
strong construction that will
last a lifetime. Now you can
do all those repairs that !
wonld normally cost you £'s
at any electrical shop. Voltage 240 AC. §0c/s. LIMITED
QUANTITY AVAILABLE. Similar product selis at
£4:50. C.W.0. Immediate despatch. Refund if not
delighted.

V.G.S. INTERNATIONAL (SGW10)

Pickworth, Sleaford, Lincolnshire.

HARDWARE SUPPLIES. Sheet alu-
minium individual sizes or standard
packs, drilled to spec. Screws, nuts,

washers etc. ~ Fascia panels in
aluminium  individual requirements.
Printed circuit boards, one-off or

small runs. Printed circuit drafting
tapes etc. 7p for list. Ramar Construc-
tor Services, 29 Shelbourne Road,
Stratford on Avon. Warwks. CV37 9JP.

PRINTED CIRCUIT BOARDS. Any
P.C.B. Published in PRACTICAL
WIRELESS / ELECTRONICS., E.T.1.
etc, etc. Any month any year. 5p/sq
in. Postage Free. (Min. 50p). Also
Artwork and/or ohotography under-
taken. Return of post service. S.A.E.
Foolscap for full details. P. Lancaster,
é‘IADChesterton Road, Cambridge CB4

waany amaricanradiohistorv.com

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. PW2,

Princes Square, Harrogate, Yorks.

AERIAL WIRE., PVC covered multi-
strand copper. 25ft—232p (GE), S0ft—
45g (9p), 75ft—67p (12p), 100ft—89p
(lop), 150ft—£1-32 (23p), 200ft—£1-76
(25p), 250ft—£2-21 (27p), 3J00ft—E2-66
(30p). P&P in brackets. S.A.E all
enquiries. A.1 Radio Components 14
”21‘[})1% Borough, Canterbury, Kent CTI1

LOUDSPEAKER KITS for hi-fi stereo
bf, HELME, the speaker kit people,
all complete with full instructions.
Prices from as little as £14-95 per pair
including VAT! Send NOW for free
illustrated brechure and stockist list
to: Helme Audio Products Ltd, Dept.
PWB-74, Summerbridge, Harrogate
Yorks (Tel: Darley 279).

HOME DISCO! Comprehensive sound,
to light Kkits. Three channel 3kW
£18-50. Single channel units £8 and £11.
P&P S0p. W, T. Electronics, Gazeley
Road, Kentford, Suffolk.

BUILD IT in a DEWBOX quality
cabinet. 2in x 2in x any length.
D.E.W. Ltd., Ringwood Road, FERN-
DOWN, Dorset. S.A.E. for leaflet. Write
now—Right now.

DESOLDERING BRAID direct from
manufacturers. Non-corrosive. Elimi-
nates the desoldering gun. 5 feet 45p
postage paid. Ashleys, 91 Vale Road,
Ash Vale, Surrey.

SUPERB INSTRUMENT CASES by
Bazelli, manufactured from heavy
duty PVC faced steel, choice of 30
types, send for free list, Bazelli
Instrument Cases, Dept 25, St.
Wilfrids, Foundry Lane, Halton LA2
6LT, Nr. Lancaster.

AERIAL BOOSTERS—£3-30
We make three types of Aerlal Boosters :—
B45-UHF 625, B12-VHF 405, B11-VHF RADIO.

VALVE BARGAINS

ANY 5—50p, 10—75p, 50—£3:30 :—
ECCB2, ECL80, EB91, EBF89, EF80, EF85, EF183,
EF184, EY86, PCC84, PCC83, PCC189, PCY97,
PCF80, PCF86, PCF805, PCF808, PCL82, PCL83,
PCL84, PCL8S, PFL200, PL36, PL81, PL504, PY33,
PY82, PYB00, PY801, 30L15, PCB6, PC83.

19” UHF/VHF (BBC2)—<£6-00
Thorn 800 Series or Pye, with set of spare valves.
Carrlage £2-00 (Untested).

100 MIXED RESISTORS—65p

+ to 2 watt—10 chms to above fm-ohms (our
cholce) 100 mixed Ceramic Capacitors from
1PF to B200PF (our cholce) 65p.

PLUGS — SOCKETS

Price per item, in brackets for ten.
CO-AX Plugs—8p (50p), Socket Surface—T7p (10p),
Connectors—4p (35p).
D.LLN. PLUGS
2 Pin, 3 Pin and 5 Pin—20p (£1-65).
JACK PLUGS, Standard—18p (£1-50), 3-5mm—
10p (80p), 2-5mm—10p (80p)
All prices include V.A.T. p. & p. 10p per oraer
Money back refund. S.A.E. for leaflels.

ELECTRONIC MAILORDER
(BURY) LTD.

62 Bridge St., Ramsbottom, Bury,
Lancs. Tel. Rams 3036
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{ GIRO NO. 331 7056
C.W.0. only. P, & P. 10p on orders below £5
Discount: £10-10%, £20-15%, (except net items)
Export Order enquiries welcome (VAT free)

Official .Orders accepted from
Educational & Government Departments

ALL PRICES INCLUDE VAT

SPECIAL RESISTOR KITS -\
10E12 W KIT: 10 of each EI2 value, 22 chms—IM, a total of 570 (CARBON FILM 5%,), £3-65 net

10E12 tW KIT: 10 of each E12 value, 22 ohms—!M, a total of 570 (CARBON FILM 5%), £3-85 net
25E12 W KIT: 25 of each EI2 value, 22 ohms—I M, a total of 1425 (CARBON FILM 59%,), £8-35 net
25E12 £+W KIT: 25 of each EI2 value, 22 ohms—IM, a total of 1425 (CARBON FILM 5%,), £8-45 net
20E12 $W KIT: 20 of each E12 value, 22 ohms—2M2, a total of 1220 (METAL FILM 59/}, £11-05 net
ISEI2 IW KIT: I5 of each EI2 value, 10 ohms—IM, a total of 915 (METAL FILM 59}, £13-35 net
10EI12 2W KIT: 10 of each EI2 value, 10 ohms—IM, a total of 610 (METAL FILM 5°,), £17-15 net

(Prices include post & packing)

MULLARD POLYESTER CAPACITORS C280 SERIES

250V P.C. Mounting: 0-01uF, 0-015.F, 0-022uF, 0-033uF, 0:0474F, 3ip. 0-068uF,
0 iuF, 44p. 0- 15u4F, 4tp. 0-22uF, 54p. 0-334F, 8p. 0-47uF, 9p. 0-68uF, 12p. | uF,
15p. | -54F, 23p. 2-24F, 26p.

MULLARD POLYESTER CAPACITORS C296 SERIES

4fl0V; 0-001uF, 0-0015uF, 0-00224F, 0-0033uF, 0-0047uF, 24p. 0-0068uF, -0} uF,
11-0155F, 0-022uF, 0-033xF, 34p. 0-047uF, 0-068uF, O-l1uF, 4ip. 0-154F, 6ip
0-22uF, 84p. 0-334F, 12p. 0-47uF, l4p

160V: 0-01 «F, 0 0i5uF, 0-022uF, 3p. 0-047uF, 0-068xF, 34p. O uF, 43p. 0 I5xF,
5p. 0-22uF, 54p. 0-331F, 64p. 0-47uF, 84p. 0-68uF, 12p, | 1F, 14p

MINIATURE CERAMIC PLATE CAPACITORS

50V: (pF) 22, 27, 33, 39, 47, 56, 68, 82, 100, 120, 150, 180, 220, 270, 330, 390, 470,
560, 680, 820, IK, 1K5, 2K2, 3K 3, 4K7, 6K8, (£#F) 0-01,0-015, 0-022, 0033, 0:047,
24p. each.0- 1, 30V, 44p.

POLYSTYRENE CAPACITORS 160V 5%

(pF) i0, 15, 22, 33, 47, 68, 100, 150, 220, 330, 470, 680, 1000, 1500, 2200, 3300,
4700, 4p. 6800, 10,000, 44p.

Miniature Mutlard Electrolytics
16V 61p

VEROBOARD 0:1 0-15
1 x $" 18p 285

RESISTORS
CF—High Stab Carbon Film, 5%

o-7

]
1
|

MF  I02M2 2
3

ME  10-10M  4-5

w———

5%
For value mixing prices, please refer to our catalogue
VALUES AVAILABLE—E |2 Series only. (Net prices above 100.)

MF—High Stab Metal Film, 5%,
W, TEpe Range 1-99 100-499
Cl M 5

500-999 1oan Size mm

0-60 a-55 2:4x7-5
3-35 3-9x10-5
o-55 5 5x16
(-1 3Ix7
023 422108
1-&5 £6ul%
275 Bal7-5

(price in pence each)

B. H. COMPONENT FACTORS LTD.

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

PRESET SKELETON POTENTIOMETERS
MINIATURE 0-25W Vertical or horizontal 6p each 1K, 2K2, 4K7, 10K, etc

upto tMQ

SUB-MIN 0-05W Vertical, 100 Q to 220K 2 Sp each

(P.W.)6]l CHEDDINGTON ROAD, PITSTONE,

NR. LEIGHTON BUZZARD, BEDS, LU7 5A@

PLEASE WRITE FOR FREE CATALOGUE

Tel. : Cheddington 668446 (Std, Code 0296) L

| uE o3V SBuf  levele I w 26p 19p | Slider Pocs. (0K, 100K, 500K, 30mm. 34p. 45mm. 47p. 60mm, 55p.
! : 35"
T 2uE 63V Emp  100uE 10V EiR | 35, 330 28p 28, | DIODES | PLUGS ELECTROLYTIC CAPACITORS. Tubular & Large Cans
FLauk eIV K 3 60 | 3, w1 7p 7@ | IN400i 64p | DIN 2Pin #2p | (uF|V): 1/25, 2/25, 4/25. 4:7/10, 5/25, 8/25, 10/10, 10/50, 16/25,
3TN 63V Bin  ISOME 16V 64p | Zv % 5 iPlain) — 14p | 1144002 7ip 3 Pin 13p | 22463, 25/25, 25/50, 32/25, 50/25, 100/10, 100/25, 6}p. 50/50, 8p
B-ENF 63V Bl 1300F 63v 158 | 23 = 33" (Plain) — 12 | IN4003 9p | 5 Pin 180° 5p | 100/50, 200/25, Ilp. 250/50. 18p. 500/10, 1lp 500/25, |5p
B'ONF 40V ELL  230MF 6-4veln | F 2317 (Plain) — 225 | IN4004 94p | id. Jack  141p | 500/50; (8p 1000(10, i5p. 1000725, 22p. 1000/50, 40p; 200010,
BoouF 40V Erp 230ub 6 AVELP | [nsertion cool 59p 59p | IN4005 12p | 2 Smmjack tip | 20p. 1000{100 90p. 2000/25, 30p. 2000/100, 95p. 2500/25, 38p.

M 28V &1k 22!:!::F 16V gF' Track Cutter 44p 44p | IN4006 145 | Fhono 54p | 2500/50, 62p. 3000/50, 80p. 5000/25, 66p. 5000/50, £1-10,
I0MF 63V &lp  210uF 63va2ip | ins Pke.25 10p 10p | IN9I4 7o | SOCKETS HI-VOLT: 4/450, I4p. 8/350, 19p. 8/450, 20p. 16{350, 22p,
1SuE 16V &ip  310uF V6V 12 IN9I6  7a | DIN2Pin 10 | 16/450, 23p. 32/350, 33p. 50/250, 20p. 100/500, 88p,
I5uF 63V &ip  330uF 63V 255 | TRANSISTORS 55\'500 15 3 Pin 10n |\ rTALLISED PAPER CAPACITORS
164F 40V fim  470uF 6-4V9n | ACI27 t65p BC2I2L 12p | 2 B | 5 Pin 180° 12
22uF 25V #ip 470uF 40V 20g | ACI128 22p BC2I3L 12p 0447 9p | Std. Jack 144 | 250V: 0 O5uF, O IuF, 6p. 0-25, 6p O SuF, 7ip. |uF, 9p. 500V
2TuF 63V bim  6amuF 16V 15 | ECI107 1in BC2ial (7p | 248! g | 2.5mm jack IHp | 0 025,005 6p. 0°1.6p. 025, 74p. 05, 9p. 1000v: 0-01, e
32uF 10V &' 6804F 40v25p | BCI0B 11p OC44  18p | ©OA200 8p | Phono 5;p | 0 022, 13p.0-047,0 1, 15p. 0-22,23p. 0 47.28p
I3uF 16V bp anouF 16V 20p | BC109 13p OC7l  3p [Tncegrated Screened Wire, Metre [ “NEW KIT
33uF 40V Elp  1000uF 25V25p | BCI48 i1p OCBI  16p | Circuies Twin Screened Wire, Metre tip | sE125W Metal Film 5% Ulera
32uF 63V G,p  1500uF 6:4 15p | BC149 (1 OCI70 23p [ ;,A709C 50p | Stereo Screened Wire, Metre I1p | Low Noise New Resistors
47uF 10V 64{" 15004F 16V 25p | BCIB2L 12 TIS43  33p | ;,A741C 55p { Connecting Wire. All colours, Metre 1! | with full colour coding. 5 each
47uF 25V 6lp  2200uxF 10V25p | BCIB3L 12 2N2926 iip | ,A723C £1 | Neon Bulb' 90V Wire Ended S for 24p [ E12 value 100hm/{IM total
A7uF 63V 8p  3300uF 6-4 26p | BCI84L 13p 2N3702 llp | ZN4I4 £1-32 | Panel Neon, 240V Red, Amber, Clear I, p | 305 £2-75 Nett

i

PADGETTS RADIO STORE
OLD TOWN HALL, LIVERSEDGE,

YORKS WF15, 6PQ
TEL. HECKMONDWIKE 405285

SPECIAL OFFER
Used 19” TV Tubes. Type AW 47-91. Perfect condition. 6 months

guarantee, £3 carr. paid. -
Complete untested TV Sets 19” 40S-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 2 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.

4 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 24. All at 27p. Post and packing 12p.

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

jap Earpiece, 8 ohm, magnetic, 3-S5 12p post paid.

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

ARPI2 6p EF184 20p PY80I 17p
DY86 20p PCF80 6p PY82 i0p
EB9! Sp PCC84 6p PY33 20p
EF80 10p PCL82 15p U9l 20p
EBF89 15p PCL84 15p 6BW7 12p
ECC8! 12p PCLBS 20p 6F23 15p
ECC82 12p PL36 17p 30FS 12p
EY86 -20p PY8I| 10p 30FLI 20p
EF183 20p PY800 17p 30PI19 10p

ABOVE PRICES INCLUDE V.A.T,

FERRIC CHLORIDE
Anhydrous to Mil-spec In 11b sealed
packs, tlb 55p (20p); 3lbs £1.32
(30p); 10Ibs £3.85 (60p)

COMPONENT PACKS

500 asstd resistors £1,10 (20p):
2500 £4 (40p), 10000 £13 (£1.10), 1
100000 £88 + carr. 150 poly, mlca,

VERSATILE POWER UNIT

Contains mains transformer, 2A
thermal cut-out and bridge rect.
Will glve 1-7V-10-5V with 2 extra
capacltors (provided). ldeal for NI-
Cad battery charger, 5V TTL supply,
cassette or radio etc. Brand new,
complete with information, 85p (20p)

AMPLIFIER UNIT

In fully screened case 54 x 5 x 347,
2 GET116 on heat sinks, 2 zeners, 3
pot cores, 4 small transformers,1%
resistors & capacitors, 40 way tag-
board and fuse, With clrcuit. 72p
(30p), 4 for £2.20 (65p) 100 for £33 +
cart.

3w CASED AMPLIFIER
Polished wooden cablnet14x 13x 97
contalning a sensitive 4 valve amp-
Hfler with tone & volume controls.
3 watts output to the 7x4~ 3 speak-
er. Also inciuded is a non-standard
tape deck. Supplied in good work-
ing condition with circuit. Standard
mains operation. Great for guitar
practise, etc, ONLY £3.30 (£1.10 up
to 200 miles, £1.35 ovet). Suitable
cassette £1.10 (30p); Spare head
33p; Tape (ex-computer) 75p (20p),
Amplifier chassis onl{. complete
and tested (2xECC83, EL84, EZ80) +
speaker £2.40(40p}; motors 40p (30p)

7ib BARGAIN PARCELS
Hundreds of new components—
resistors, capacitors, switches,
pots, + PC boards with transistors
and diodes, also crystals and loads
of odds and ends. Amazing value
at £1,82 (40p).

Ic etc caps 66p (10p).

COMPUTER PANELS

3lbs asstd £1.10 (30p), 7lbs £2.20
{40p); 12 High quality panels with
IC's, power transistors, trimpots
otc. £2.20(30p). 100 £13 (£1).

NEW COMPONENTS
400V 5A SCR 66p, 200V 44p, OCi6
22p, OC45 9p, OCT71 9p, OC171 16p,
BFY18 13p, BCY72 9, 741C TO99
35p.

TRENDATA
KEYBOARD
Computer data input terminal with
display. Converts to JIFO code. Con-
tains over 140 IC’s. Brand new and
boxed. Original cost £650, but no
data available so only £88 (£2).
Send 10p for photo.

80-+80-+20uF 350 @ 0 for 83p
(30p) BuF 2500V £2.98160p); 4uF
2000V £1.10 (40p); 10uF 236V 44p
(15p); 102 2W resistor 4p; 10Q 2W,
10 for 28p; 4 pole 8 way yaxley 33p
(10p); Min 50V ceramic plate caps
22pF-1000pF 2p. Heavy duty heat
sink 6 x 5 x 3 with 2 power tran-
sistors 88p (30p).

DEKATRON KIT

Contains 2 Cv2271 Dekatrons, 2 4-
digit resettable counters, 2 sealed
relays, 2 ECC81 R's C's etc. Only
£1-70 (30p).

VAT INCLUDED IN ALL PRICES i
Carriage in brackets, small parts 5p. SAE list, enquiries,

GREENWELD ELECTRONICS (PW3)
24 GOODHART WAY, WEST WICKHAM, KENT
Shops at 21 Deptford Broadway SE8, Tel. 01-692 2009, and
38 Lower Addiscombe Road, Croydon,
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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

UNSTABILISED

POWER SUPPLIES

i Suits 2 SA3S5 or o Carriage
SA35 £445  Cie|xam I PU4S ik £490 “%
35W RMS 25-50V f Suits 2 SA50 . Carri
7 transistors, 7 diodes . : ;E‘?Ef\:?\g:zDK P LA,ZIOIS o IuSI;fIOO °r £7 75 a:a’;“
. arriage | ¥ ohms ST, LISE
gwAvEgs . £5-65 * Simple wiring PS45 SRS a7 £3-50 Carrisse
! Y % Short and apen 2 SA50 ree
7 transistors, 7 diodes e pooch)
i T £ f . Carri
SAI00  £10-90 A MT45  Tonsormerfor  £3.5Q  Carrisse
100W RMS 45-70V Top- . X
I} transistors, 6 diodes * oc%r%lr:o:en(s PS70 SrinaEED £4'90 Ca;:!':ge
120 watt module complete with built- MT70 Transformer for
THE SAI00 MODULE the SA50

N.B. PS70 is not suitable for

in supply—extra heavy duty £19-75 <3
Mk Il STEREO DISCO MIXER £19-75 '

Carr. 30p
This weil 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, h/phone select, vol, Mains. Size
174in x 3in X 4in deep.

Carr,

DISCO MODULE £8- 200

Thousands sold of this extremely popular mono version. & mic input may
be fitted using the VA30 (see below). Low consumption fr>m a 9V battery.
Features the rame high standards of reproduction as the Steareo version.
Controls: H/phone select, vol, Left deck vol, Right deck vol, bass, treble,
master vol. Size 123in x 3in X 2in deep.

3-CHANNEL SOUND-LITE £22:50 <y

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
pane! mount next to either of the above. Also features unique CUT-BACK circuitry
for extra wide range response. Size 12in X 3in x 24in deep. Professional standards
at a price you can afford!

SINGLE CHANNEL
VERSION  £7-50 1. gies 1icw.

Carr. free operation

M4HL M6HL

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

value for money.
£3-50

VA30 CHANNEL Carr.
MODULE free

This is the basic channel module in the above mixers

and may also be used for extrainputs on either the

mono or stereo mixers. Fitted with volume, bass

and treble controls, requires just a jack and supply

(9-100V)

SAXON

.

- - " P

eind L -~
oy

Wt o, et
o

0 0 0 0

U ® 00 0 0 o

Recently reduced in price
due to increasing sales,
Full wave

6660606060000
' SAXON

100W of speech and
music-—Two

SAXON 00

Four individually
controlled FET in-

CSE separately controlled - =k, ! COMPLETE
h 4 I &l put stages plus
100 oy g nre 2"Ee ¢ 3 Q.‘g:;, € s JNiCRE DS AMPLIFIER
conerols. " Seurdy and ® ® © ®gaxon o ioh 0w s £53-00
attractive vynide e 9 o M :
COMPLETE e Twin outputs. Gl 03_ P m SR ;’::;hu :“d frusic  Carr.free
AMPLIFIER Al O STy twin loudspeaker
felssite’;':r:; il sockets. Sturdy case, and an attractive facia make this SAXON 50
excellent value for money. Hundreds in use by groups,

CSE 50
£29-50 carr. free

£37-50

Carr. free

SEND 10p FOR QUR NEW 26-PAGE
MANUAL which gives full details of
the above products.

TERMS OF BUSINESS: C.W.0 or C.C.D.

guaranteed.
50W version identical
in appearance.

discos, clubs, etc.
50W version identical in appearance.

£34-90

Carr. free

CALLERS AND MAIL ORDER:

SAXON ENTERTAINMENTS LIMITED
327-333 WHITEHORSE ROAD . CROYDON CRO 2HS

(Please quote magazine when ordering)
SHOP HOURS: 9 am. § pm. — LUNCH 12.30 .30 p.m. MAIL ORDER DESK: 10 a.m. 3 p.m.
24-HOUR ANSWER SERVICE TEL. 01-684 6385

i on recelpt of 50p C.0.D. charge.
Please include S.A.E. with all enquines.

VAT at 100 must be added to ali orcers
including postace and carriace charves.
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o Z & | AERO SERVICES LTD. 4, rorrcunn con'ioe

44A WESTBOURNE GROVE

LONDON W2 SSF Please send all correspondence and Mail-Orders to Head Office LONDON WI
el: 727 5641/2/3 When sending cash with order, please include 015 in £ for postage and handling Tel: 580 8403
MINIMUM CHARGE 15p. No C.O.D. orders accepted Oeealaliidaviiaturday

THE MANAGEMENT ADVISES WITH REGRET THAT DUE TO RISING COSTS AND STAFF SHORTAGE THE MAIL ORDER
SERVICE HAS TO BE CURTAILED. FROM IST JANUARY 1974 ALL MAIL ORDERS ACCOMPANIED BY REMITTANCE WILL
BE SUBJECT TO A MINIMUM CHARGE OF £5:00 EXCLUDING V.A.T., I.LE. £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.|, OR TRADE COUNTER AT 44A WESTBOURNE GROVE, LONDON W2. MINIMUM ORDER CHARGE FOR
APPROVED ACCOUNT CUSTOMERS IS £10-00 EXCLUSIVE OF V.AT.

TAUT SUSPENSION MULTIMETERS

MADE IN USSR

8 models of multimeters
from simple 22-range instru-
ment priced at £7:00 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/t.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.
400V : 0- 001 4F, 0-0015uF, 0-0022u4F, 0-0033uF, 0-0047uF, 0-0068uF, 24p; O-01uF, 0-015uF,
0-022 uF, 3p; 0-047uF, 0-068uF, 0-1uF, 0-15uF, 4p; 0-22uF, 7p; 0-33uF, 10p; 0-47uF, 13p;
1680V: 0-1uF, 0-15uF, lp. 0-22uF, 5p; 0-33uF, 6p; 0-47uF, Tp; 0-68uF, 10p; 1uF, 13p.

C.

ty
0 “075uF, 0-022uF, 3p; 0-0334F, O-0474F, O- 068uF 34p; 0-14F, 4p; 0-15uF,
35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND 4p; 0-224F, o\aauF 5p; 0-47uF, 7p; 0-68uF, 10p; 1:0uF, 11p

MAIL ORDER. CALLERS SATURDAYS ONLY ELECTROLYTIC CAPACITORS. Minlature axlal lead type

ype.
C.W.0. Please. P. & P. add 10p to orders under £2. Prices exclusive of VAT 23¥ 113‘;",;.%‘;F""‘,sozlfpﬁggvsu:p"‘g:\}‘272‘6:}.-'8181‘:,'?'41%‘:‘?.115:;' f?&shg‘ﬁbseuﬁ Solach

Send 10p Postage forour comprehensiye catalogue. = 16V : 1000uF, 1500uF, 16p; 10V: 2200uF, 18p.

TRANSISTORS BFYS3 17p | TIP30 48p j 2N3054 42p | OA79 10p | CERAMIC CAPACITORS MYLAR FILM CAPACITORS

AC125 12p | BC109 10p | MUE370 €3p | TIS43  25p [ 2N3055 45p | OA81  8p | 50V d.c. Plaguette body 25mm leads. 100V : 0- 001 uF, 0-002sF, 0-005F , 0-012F,
AC126 12p | BC147 11p | MJE371 63p | ZTX107 12p | 2N3702/311p | OASS  10p | Range: 22pF-10,000pF. Price 2p each. | 0:02uF, 0-04pF, 0-05uF, 3p.

AC127 12p | BC148 11p | MJE520 52p | ZTX108 12p | 2N3703/412p | OA90/1 6p | 0-015:F, 0-022uF, 0-033uF, 0-047uF 3p. | 100V: 0-1uF, 0-2uF, 30V 0- 47uF 6p.
AC128 12p | BC149 11p |OC26  35p | ZTX109 12p | 2N3705/610p | OA200/1 6p

AC178 14p | BC182 11p|OC28  40p | ZTX300 14p | 2N3707 10p | PL4001 7p | POTENTIOMETERS Carbon Track PRESET POTENTIOMETERS
AC187 12p | BC133 11p ! OC35 40p | ZTX301 14p | 2N3708/9 7p | PL4004 9p | 0-25W, log and lInear values. 0:25W 1kQQ—1MQ Hor. and Vert. 6p
ACi88 12p | BC184 11p]OC41  35p | ZTX302 18p | 2N3819 25p | PL4007 12p | tkQ—2MQ Single gang 12p | 0 1W 100Q—220kQ2 Vert. onty 4p
ACY17 21p | BC212 11p{0C42 38p | 2N1131 20p | 2N3803/415p j IN914  5p | SKQ--2M (2 s/gang w/swlitch 24p
ACY19 22p { BC213 11p {OC44  12p | 2N1132 20p | 2N3905/6 17p | 1N4001/2 6p | 2kQ~2MQ2 Dual gang 37p KNOBS
ACY20 20p | BC214 11p ] OC45 12p 2mao1/220p 40360  40p | 1N4003/4 Tp To fit } shaft unless specified.
ACY21 16p | BCY70 15p | OC70  12p ! 2N1303/4 24p | 40361 45p | 1N4005  7p Black Pointer type 6p
ACY22 16p | BCY71 20p | OCT1  12p | 2N1305/6 24p { 40486 * 72p | 1N4006/7 8p | SLIDER POTENTIOMETERS Slim Silvered 10p
AD140 40p | BCY72 15p | OC72  12p | 2N1307 26p | 40528 T0p [ IN4148  S5p j 0-25 W log and lInear values Black 17 with chrome rim 15p
AD145 40p | BD131 45p | OC74  22p | 2N1671B 99p 10kQ—100k Q2 Single gang 40p Slider Pot knob (Black} 10p
AD16! 30p | BD132 45p | OC81 12p | 2N1990 45p 10kQ—100kQ2 Dual gang 55p Slider Pot knob (Silvered) 10p
ADi62 30p | BF194 15p | OC82  15p | 2N2217 23p | DIODES
AF114/5 14p | BF195 15p | OC83N 20p | 2N2218A20p | AAt20 10p | ZENER THYRISTORS RESISTORS
AF116/7 14p | BF196  16p | OC201 60p | 2N29068 15p | AA129 10p | BZY88 CRS 1/10 100V 1A 30p Tol. Range  Values 1-9 10-99
AF118  40p | BFY50 20p | OC202 80p | 2N2907 18p | BA116, 15p | 400mW CRS 1/2¢ 200V 1A I5p iW 5% 2-2R-10M E12 1p 08p
BC107 10p | BFYS! 20p | OCP7t 95p | 2N2926 9p | BY100 15p | 3-3V-33V CRS 1/40 400V 1A ¢p | ¢w 5% 22R-10M E12 1p 08p
BC108 10p | BFY52 20p [ TIP29  43p | 2N2053 20p 1 OA® 9p | 10p each CRS 1/60 600V 1A ssp | 1W 5% 2:2R-10M E12  2p 1:Sp
e ey g:safo 1oo¥ 3,: p | aw 10% 1-100hm E12 6p —
L 1C'S 74 SERIE 74141 85p | LM304 £1-70 | B1/05  25p S 3/40 400V 3 55p
MO lp T2 ZWoinm 2o|TiiE % MC1303 Biji0  25p | CRS 3/60 600V 3A 85p ?W;T;CS’:,ESST 180
401 Tp | 7427  37p {7473 37p 74121 63 . og
7402 17: 7428 432 7474 313 74141 953 MC1304£‘ ®|Btjz0  2ep ALUMINIUM BOXES DPDT 22p
7403 18p | 7430  18p | 7475  55p | 74180 £1-42 £1-60 | B1/60  30p 28" 58T 1f 40p | Slide ¢A sub. min. 10p
7404  18p | 7432  37p | 7478 37p | 74182 £1-42 | MFC4a000 B2/05  35p ABa 4 LY o 40p | Slide 1A 14
7405 18p | 7433 43p | 7480 89p | 74193 £2-28 45p | B2/20  45p AB9 4 23 1t' 40p Push Button 8 pole changeover 35
7406 38p | 7437 43p | 7481 £1-10 | 74194 £1-65 | TBA800 B2/60  50p | AB1O 4 517 14 45p | Wwafer 1/12, 2/6, 3/4, 4/3 way  24p eac
7407  39p | 7438 43p|7482  86p | 74196 £1-45 £1-35 [ gyr100 &5
7408 21p | 7440  18p {7483 £1-10 | ——————— | ZN414 £1-15 P VEROBOARDS t JACK PLUGS (CHROME) SOCKETS
7409 24p | 7441 75p | 7484 95p | LINEAR e | B4/800 £1-00 | pjTCH 0-15 015 | Standard Screened 12p Standard 12p
7410 18p | 7442 15p | 7485 £1-87 | 1C’S BRIDGE 8Y122 s5p plain Stereo Screened  30p Stereo 15p
1411 22p | 7443  £1-20 | 7486 38p | 709C 35p | RECTI- BY164 34p |24 x 33° 22p 16p 12p 2-5mm Screened 8p 2:5mm 70

90p | FIERS WO1 30p | 24 x 5” 24p 24p 12p 3:5mm Screened  10p 3-5mm Tp

7413 28p | 7447 £1-30 | 7491 29p 741C 38p | BO25/10 18p | WQ6 35p | 34 x 33~ 24p 24p =
48C 45p | —————————e———— | 323 x 5~ 28p 27p 2p DIN PLUGS, SOCKETS AND COUPLERS
7418 35p | 7450 18p | 7493 69p CA3046 %o | vgs (Gas and Smoko 2§ x 177 80p 60p 45p Pins: 2, 3, 4, 5 (180°, 240°), 6

a7 3I5p | 7451 18p | 7494 80p | CA3075 Detector) L £1-85(3tx17° 105p 84p 63p PLUGS ﬂp. SOCKETS: Bn. COUPLERS 10p
7420 18p | 7453 17p | 7405 80p £ N 5x17° 141p - 89p

7422 24p | 7454 17p | 7496 99p CA3090 = == | Pkt. of 50 pIns 20p PHONO PLUGS, SOCKETS & COUPLERS
7423 38p | 7460 18p | 74104 60p 4:25 | DIL SOCKETS Spot face cutter 42p Assorted Coloured Plugs: 5p, COUPLERS : 8p
7425 8p 1 7470 28p | 74105 59p | LM300 £1 7018,14, 16 pIn .. 15p each ! Pin Insertlon tool S52p SOCKETS Single: Sp, Double: 7p. Triple: 10p
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electronics
reall
m Mastered

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

R

S

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.

|

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

CIRCUIT DIAGRAMS
You learn how to build 1+
an oscilloscope which

> 1w T
remains your property. M‘_@

With it, you will become
familiar with all the

components used in as used currently in the

RAPY electronics. various fields of electronics.
3/ CARRY OUT valve experiments, transistor experiments Thilsl new style courlse will enable anyone to
OVER amplifiers, oscillators. signal tracer, pho Al u?dersta_nd Ieectromcs by a modern,
to electric circuit, computer circuit, basic practical and visua method—po maths, and
40 EXPERIMENTS radio recewver, electronic switch, simple aminimum of theory—no previous knowledge

ON BASIC ELECTRONIC transmitter, a ¢ experiments. d.c experi- required It will also enable anyone to under-

! tand how to test, service and maintain all
ments, simple counter, ime delay circuit, 8 - : ;
CIRCUITS & SEE HOW mp Lk types of electronic equipment, radio and TV

THEY WORK, including : ®¢/V'c"n9 procedures receivers. etc

l POST NOW To: BRITISH NATIONAL RADIO & ELECTRONICS SCHOOL, l

I t P.O. Box 156, JERSEY. Please send your free brochure, without obligation, to: l

l BHOCOJUHE we do not employ represenlatives !
NAME BLOCK CAPS

| I

I or write if you prefer mot to cut page ADDRESS PLEASE wias

special Free gift also to all our students

Pubdished owcapprosionetely the Tehoos cach month by 1PC Shacazines Bisnted, |lectway Hon
Beds. Sale Agents for Australia and New Zealand-—Gordon and toteh (Asia) L1 South Afri entral News Agency Ltd. Phblisher's subseription rate (including postage): tor one yvar
ER Overseas £1-50, International Giro facilities Account Na. 5122007, ase state reas for payiment “message to payee™, PRACTICAL WIRELESS is =old suhject to the following
conditions, namely that it ~hall not, without the written consent of the Publishers fiest having been given, be lent, resold, hirca out or otherwise dicposed of by way of Trade at more than
The recommuided price shown on the cover, and that it shall nat be Jent sodd, Mred out or atherswise disposed of ina muatilated condition or in anv unauthansed cover by wat of
Fral or athive? b a- part of ang pablication e advertang fiterars or pictorial matter whateo vy

Farnnmudon Street, Lotdon ECEA JA DL Pragded s Logland by Lidex Ponters) Imnstable,
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You pay less
VAT with Henry's
Low Prices

of satisfied customers,

low field transformer. Fibre
Glass PC Panel, complete chassis
Iwork. 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/foff switch indicator, headphones
socket, separate treble, bass, volume and balance
controls, scratch and rumble filters, mono/stereo
switch, input selector: Mag. P.U., Radio Tuner,

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

Constructionnl details Ref. No. 21

Now built and used by thousands

slim design overall size in cab-
inet 153" x 23" x 6§”. 6-1C’s,
transistors, stabilisers Gardners

DON'T RELY ON YOUR MEMORY

BUY NOW AT BARGAIN PRICES

Hi Fi and Transistors — Up to date
Brochures on request

BUILD THE

TEXAN

20 +— 20 WATT IC
STEREO AMPLIFIER

1] As feotured by
Practical Wireless
1972

features

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

Kit {+ VAT +50p or built (+ VAT + 50p
price£ L] carrfpacking) and tes[ed£3 L carr{packing)
as illustrated.

BUILD THE
NEW

HENELEGC
STEREO FM TUNER

A completely new high stability stereo
FM tuner. Features variable capacity
diode tuning, stabiliser power
supply, 1C Decoder, high gain
low noise. IF stages. LED indica-
tors, Tuning meter, AFC, easy
to construct and use. Mains
operated. Slim modern de-
sign with fibre glass PC, teak
cabinet, etc. Available as a
kit to build or ready built. i “
Overall size 8" x 2}” 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.
or built

it price £21.00 (4 var) 2Pt | £24.95 (4 van

EARN YOURSELF EASY
MONEY, WITH
PORTABLE DISCO
EQUIPMENT

DISCO MINI A complete portable
disco, fitted mixer/preamp, 2 decks all

facilities. £98 - 50
As above but with Slider Controls £118-50
100 watt amplifier for above 9-50
SDLS 100 watt mixer/amplifier with

slider controls £69-00
R50 50 watt mixer/amplifier £49 50
RIDO 100 watt mixer/amplifier £57-50

DISCO AMP 100 watt mixer/amplifier £73:00
Northcourt:
400 40 watt mixer/amp £37-50
B0O 80 watt mixer/amp £45-00
DISCO MIXER/PREAMPLIFIERS
(OP for up to 6-100 watt amplifiers)

SDLI (rotary controtls) £49-50
SDLII (slider controls) £58-50
DISCO VOX (slider controls) the

complete disco preamp £72-00

DJI00 100 watt power amplifier for
above £
DJ30L Mk Il 3 channel 3kw sound to

light £41-25
DJ30L Mk Il slider controls £45-50
D) DISC LITE as 30L-2 plus variable

speed flashes £54-00
Carlsboro Reverberation Unit £44-00
Disco anti-feedback microphore £11-95

Colt 150 watt liquid wheel projector £23-50
150 wate 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
Bubblemaker with liquid £22-50

Mixers/Mics/Speakers/Lighting

EXCLUSIVE
DECCA KELLY
SPEAKERS

e
12 watt speaker Tweeter i

systems. B” Bass/Midrobe

and Melinex Domed HF

radiator plus crossover £§2-50

per pair of systems (carr./packg. 40p)
or built into veneered cabinets, size 18 x
12 x 6}~ £19-50 pair (carr. £1)

Hi-FI TAPE
EQUIPMENT

U.K.'s largest range with
discounts and demonstra-
tions for callers. Latest
stock lists on request (Ref. No. 17).
Phone 01-402-4736 for Barclay/Access
Card. Direct orders and latest prices

TRANSISTORS/SEMI.
CONDUCTORS

U.K.'s largest range for every application.
Small quantity discounts. Also Trade,
Export and Inductrial 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.

LIVING SOUND LOW NOISE TOP QUALITY CASSETTES
MADE BY EMI TAPES LTD. TO INTERNATIONAL
STANDARDS ESPECIALLY FOR HENRY'S.

ALL POST PAID LESS THAN 4 REC. PRICES COMPLETE
WITH LIBRARY CASES

3 for 6 (ors |£o for 25 for —
ceo £1-10 | €19 300 | €7-40
Cso0 €146 | €280 | €460 | £11-25 e
C120 €180 | £3.45 | £5.45 | £13-45

Quantity and trade enquiries, invited

LEARN A LANGUAGE—complete with phrase
book. German — French — Spanish —
Italian £1:36 per course. £5 for any 4.

S

U.K.’s largest range of Disco Lighting.
FREE STOCK LIST REF. No. 18 ON
REQUEST.

AKG /| RESLO /| D) / CARLSBRO / EAGLE
MICS.,, STANDS, MIXERS, CABINETS.
CHASSIS AND COMPLETE SPE KER

SYSTEMS, MEGAPHONES, TURN-
TABLES, PUBLIC ADDRESS COM-
PONENTS.

All prices carr. paid (UK) (VAT EXTRAY
Barclaycard/Access call, write or phone your
order 01-723-6963—easy terms for callers.

=TT

il

NEW SINCLAIR PROJECT 80

Stereo PreAmplifier £11-95
Audio Filter Unit £6-95
Z40 15 Watt Amplifier £5-45
260 25 Watt Amplifier £6:95
PZ5 Mod. for | or 2 240 £4-98

PZ6 Mod. (S Tab) | or 2 Z40 £7-98
PZB Mod. (S Tab) | or 2 260 £7:98

TRANSFORMER FOR PZ8 £3:95
NEW FM TUNER £11-95
STEREQO DECODER £7-45

All items post paid.

LOW COST HI-FI SPEAKERS

SPECIAL OFFERS
EMI 13”7 x 8"“—full range speakers
post 20p each or 30p pair)

150TC—8 ohms Twin Cone 10 watt
£2:20 each or £4-00 pair.
*450 10 wact C/o Twin Tweeters 3, 8 or
15 ohms £3 -85 each
EW I5 watt 8 ohms C/o Tweeter
£5-25 each or £7-40 per pair
350 20 watt C/o Tweeters 8 or 15 ohms
£7-80 each
* Polished wood cabinet £4-80 post 35p.

8 ohms full range (post 20p)
FR4 47

5 watt £4-75
FR65 641" 10 watt £6-30
FR8 8” 15 wau £8-50
FR23 x 67 ] £8-40
BASS & MID RANGE—e i (post 20p)

Al2 5" 15 watt £3-75
BIIO 537 I5 watt £7:20
B200 8’ 15 wau £8-50
BI139/2 137 x 8~ 30 £13-75
TWEETERS AND CROSSOVERS (post 20p)

K2006 10 watt 8 or I5 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 Clo £2:70
SN 3kHz var. C/o £3-10
SPEAKER KITS (carr. etc. 35p) ,
20-2 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 3 50 wate £51 -50 pair
KEF KK2 £55-00 pair
KEF KK3 £78-00 pair

BUILD YOURSELF APOCKET CALCULATOR

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. e
Size 44" long x 2” wide x +” deep
Free of charge with the kit for the more advanced e

technologist is a 32-page bookiet explaining how
to calculate Logs. Tangents. Sines etc.

£19-95 *xooi- £22:50

+ VAT, readytouse. + VAT

2000
2000
[+ 22 xs]-}
oL aa

10% VAT to.be added to a[l orders. Export supplied. Prices and descriptions correct at time of proof. Subject to change
without notice. E& O E. Likea permanent job at Henry's? Experienced and trainee salesmen required. Tel. 01-4028791.

Henrv's:s,

EDGWARE ROAD, LONDON

RADIO

404-406 Electronic Components and Equipment 01-402 8381
309 PA - Disco - Lighting High Power Sound 01:723 6963

803 Bargains Store.(Callers only)

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

114 Burnt Oak Broadway: Burnt Qak, Edgware 01-952 7402
w2 190-194 Station Road. Harrow.Middlesex 01-863 7788/9

354-356 Edgware Road, London W2 01,402 5854/4736

See page 163
of this magazine

All mait to

303 Edgware Road.
London W2 1BW

Ali stores open 9 am to
6 pm six days s week
Hi-Fi - Tape Equipment
Discount Stock List
Free at.all stores

www.americanradiohistorv.com



www.americanradiohistory.com

